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Super sea-worthy! New 40 hp
Sea-Horse Electramatic motor

=on every ‘63 Johmsan |

R TR RS e Y LT ;- =t

Buil to bos
big water!

Most responsive outboard ever built! Touch one lever—everything's “go"!

Move the directional throttle forward. Your clutch engages automatically, electrically—in a split-second. Simultaneously your
engine accelerates. Johnson's exclusive Electramatic Drive gives you the fastest gears-and-gas control, the quickest response in
all outboarding. And the king-sized cubic inch displacement ensures both effortless power and a long, happy engine life. See all |

ten new Sea-Horse classics—from 3 to 75 hp—at your Johnson Exclusive

dealer’s now. He's listed in the Yellow Pages. For free catalog, write: Electramatic Drive

Johnson Motors, 1347 Pershing Rd., Waukegan, 11, Div, of Outboard Outboarding’s first truly automatic
Marine Corp transmission. Unique directional

H'Irlmttfe (mn;msl wibllhl:'lutm at :G extra

as and gears.

JOHNSON First in Dependability Makes drng s, dochng e, A
S ¥ wie—— 40 and 75 hp.




ONLY ARMSTRONG TIRES
GCAN SAVE YOUR LIFE

with “Ounce of Prevention™ Safety Discs!

Plus New

Wide-Track Tread
gives you up to

10,000 more safe miles
than ordinary tires!

PATENTED ARMSTRONG SAFETY DISCS
KEEP TREAD RIBS OPEN ... READY TO
GRIP THE ROAD TO SAVE YOUR LIFE!

Only Armstrong Tires have Safety
Discs between the tread ribs. These
discs keep tread open — always
ready to grip — no matter how hard
you brake! But ordinary tires, without
Safety Discs, can squeeze shut, go
smooth, and suddenly — you skid!
So get Armstrong Tires — they grip
the road to save your life!

MARCH 1963

NEW WIDE-TRACK TREAD...DOUBLES THE
RUBBER WHERE TIRES WEAR MOST... GIVES
YOU UP TO 10,000 MORE SAFE MILES !

Ordinary tires have narrow outer ribs
— where tires wear most. But new
Wide-Track doubles the width of the
outer ribs—adds as much as 10,000
more SAFE miles to the life of your
tires. Get this extra mileage, at no ex-
tra cost, only with Armstrong Tires.
See the Yellow Pages for your nearest
Armstrong dealer.

You can't buy a better tire. .. to save your life... than ARMSTRONG/



" X-RAY COMPARISONS OF '63 CARS
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A gy e
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‘63 RAMBLER AMBASSADOR

'63 FAIRLANE g 53 GhLﬁ.KIE I

‘63 METEOR

i -‘h L

s e T ;
@.'53 SPECIAL

New X-Ray Books compare the 1963 cars feature by
feature—can save you hundreds of dollars in

choosing the one to buy

|__ FREE X-RAY BOOKS

. | NOW AT YOUR RAMBLER
| DEALER. PICK UP

| YOUR COPY TODAY.

Wonder which new '63 car gives you the most
headroom? Or the shortest turning diameter?
Know which car won the 1963 "Car Of The
Year" Award by Motor Trend Magazine?

You'll find the answers to all these ques-

tions—and many more—in these car X-Ray I
Books. Hundreds of side-by-side photographic
comparisons. Easy-to-read language.

Get your free X-Ray Books—just off the . : .
press—and get all the facts on the new com- Wins M MBEEZIHE Award:

pacts and standard-size Sixes and V-8s. “CAR OF THE YEAR"
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You have a big investment in wood

Protect it!

Beautify while you protect—with P.A.R.™
This penetrating water-repellent lets nat-
ural beauty of wood show. In 4 colors and
clear. Costs less than paint, both as first coat
and in maintenance. Keeps wood dry, pre-
vents staining. Cannot blister, peel or craze.

Shingles « Sidings + Fences * Trim * Indoor
paneling
Satin redwood sheen—plus protection from
water—with Patiolife™. This beautiful pene-
trating finish guards against warping, swell-
ing, cracking, discoloration. Color won't rub
off. Can't blister or peel.

Garden furniture + Flower boxes * Fences
* Any outdoor woodwork

Basic water-repellent preservatives for
wood —indoors and out— Woodlife™. Re-
tards shrinking and swelling. Reduces warp-
ing. Guards against checking and splitting.
Minimizes grain raising and surface check-
ing. Prevents decay. Controls fungus stain.
Protects against termite and insect attack.
Improves paintability and paint holding.

MARCH 1963

101 different uses around the house. Gar-
den stakes + Trellises + Hot beds * Window
sills, sash, and frames + Doors and door
frames * Storm sash * Furniture, particularly
doors and drawers to prevent sticking +
Sports equipment + Beach chairs * Musical
instruments * Tool handles + All wooden
things kept in the basement * Garage doors *
Furring strips and subflooring before they're
covered + Anything of wood you want to
protect. Brush Woodlife on raw or sanded
wood before you do anything else.

Get the facts on how to get more life out of
wood. Send the coupon for these three booklets.

United States Plywood, Dept. PM 3-63
Protection Products Div.
Box 747, Kalamazoe, Mich.

Send me booklets on the lollowing products

O *100 Tips on Better Living with Wood'=Woodlife
[0 Water-repellent finish P.A.R.
[0 Water-repellent finish Patiolife

This One

PDFL-KO6-S7UP
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NEXT MONTH—Sport Ballooning, newest thing
in daredevil pastimes, is described by a PM
editor who did it and takes you for an unfor-
gettable ride. Also in April, Tempest and
Dodge owners tell what they think of their new
models. And look for complete plans for a
cartop boat deck and a fat-tire wilderness bike
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BACKSTAGE *
at PM

Snmeﬁmes a cracking good story lies
dormant for long periods of time sim-
ply because reporters may fail to follow
up good leads.

One example is the exciting story on
hurricane killers (page 114) by C. P. [Kar:]
Gilmore. Over a year ago, Een clippe

an item from a New York newspaper
voting a speech Dr. Francis Reichel-
erfer, Chief of the U.S.Weather Bureau,
made before the National Press Club.

Dr. Reichelderfer said that we stand
on the threshold of being able to control
hurricanes. Newspapers reported his re-
marks but there apparently was no follow
up. The next time he was in Washington,
Ken Gilmore went to the Weather Bu-
reau and asked for the facts.

He got a story that practically wrote
itself. Bureau officials were amazed that
no reporters had bothered to ask Dr.
Reichelderfer to explain just how hurri-
canes might be tamed.

L ]
H ere's a footnote to last month's PM
article on how the work of our in-
frared aerial photography experts may
have prevented war over Cuba.

Just a few days after we wrapped up
the story, we lunched with George Mi-
chanowsky, explorer-president of the
Amazonia Foundation. George had just
returned from South America, where for
several years he has done archaeoclogical
sleuthing with—you guessed it—infrared
aerial photography!

Because of the way infrared records
foliage, objects such as ancient roads
and ruins, never before visible from the
air, pop out of infrared jungle photos.

This year, though, explorer Micﬁnnow-
sky tried a new experiment with his cam-
eras. Acting on a hunch, he took pictures
of great Andes mountain snowfields.
Knowing that infrared is absorbed by
"warm'' areas, Michanowsky guessed
that soggy snow—the treacherous kind
which triggers avalanches—would show
up darker.

did. And, as a result, infrared
photos may now become a vital key to
forecasting the deadly avalanches.

ﬂée ng ilors




Just Look What’s Behind
Firestone’s Farm & Commercial
Truck Tire!

1. A Shock-Fortified Nylon cord body that
gives you maximum protection against im-
pact and moisture deterioration.

2. An improved tread design offers superior
wear and traction for all kinds of hauling.

3. A new tire shoulder design that makes your
tires run cooler and longer.

4. Built with Firestone Diene Rubber that %ves

you longer tire mileage—longer tire life.

All this adds up to the best tire for your money.
Yet the Farm & Commercial truck tire is priced
so low you'll think the price on the tag is a
mistake. Every Firestone Dealer or Store has
the right size Farm & Commercial tire for you
—available in all popular sizes. If you like,
simply charge them or buy on easy terms. And
remember, you know what you're getting when
you buy Firestone.

Fivestone

YOUR SYMBOL OF QUALITY AND SERVICE

Engoy the Verce of Firestone every Sunday evening on ABC Television
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Over the
editor's desk

Negative Deer

Here's the display I constructed from the
plans in your December issue (page 130).
To give the scene some animation, the deer

— .

supporting the one holding the bag has a
head which oscillates in a “no-no” manner,
powered by a small motor.

Agawam, Mass. F. L. BREVEGLIERI

I used your method to duplicate vour
Christmas cover scene of Santa and the
three reindeer and it was so easy. I
thought Popular Mechanics was a man’s
magazine, but I have found many wonder-
ful things in it.

Austin, Tex. Mgrs. Van Reece

My husband did the one of the Three
Wise Men and the star in black paper. We
then glued it to our mirror. It turned out
beautifully.

Southgate, Mich. Mgs. J. Stros

Instead of using plywood, I made the
complete reindeer and Santa group out of
26-gauge sheet metal. The wind makes the
metal move, giving it animation.
Saginaw, Mich. Rosert FyLE

This is the first time I've made such an
item from a magazine plan because I've

never wanted to take the time to blow up
a pattern on the old “square” method.

We added some silver sparkles to Santa’s
space capsule to make it glimmer a little.
Barrington, IlL Bruce G. Posey

I have balked at doing many projects in
the past because I am either too lazy or
have not felt competent to do a “squared
enlargement.” However, I made the Santa
Claus and reindeer using the Project-a-
Plan, and we are extremely pleased with it.
Etobicoke, Ontario A. G. EvpHICK

I projected the pattern of the Nativity
scene directly on the plywood and marked
it with a felt marking pen.

Cresco, Iowa Davip CorcoraN

A lot of nice comments came our way
during the week before Christmas because
of your idea in December PM. It also made
the front page of the newspaper.

Ft. Madison, Iowa Boe MANKA

Car Coverage—Pro and Con

As a new subscriber to PM, let me con-
gratulate you on your Service Free '63
Cars? and Comfort-Convenience Index to
the 1963s (both Jan. '63 PM). The latter
is the most important data about any car
and I think everyone ought to be inter-
ested in the figures shown. I get Automo-
tive News and Motor Trend regularly and
this is the first time I have seen a table as
comprehensive as yours. Keep it up.
Brooklyn, N.Y. J. GoLpman

In regard to A Road Racing Pro Test
Matches the Wilder Ones (page 92, Jan.
PM) in which the Corvette, Riviera, Avan-
ti and Thunderbird were compared, I have
many questions:

Why were these cars tested and com-
pared with each other, as the Avanti and
Corvette are different from each other and
from the other two? Why were they tested
under race conditions, when all but the
Corvette are meant for only road use?
Why was the steering of the Avanti
classed as slow at 16:1 and the Corvette
not at 17:1? Why isn’t the Avanti a luxury
car? Must luxury be feminine frilliness?

Anyone who slings these cars around on
the road like Fitch and Whipple did, is
crazy. So why the big deal about under-
steer or oversteer?
Bronx, N.Y. RoBerT FERBER
Ex-subscriber
(as of this article)

Hey, Bob—if you're still listenin’—here’s
why:

Yes, the cars are different, of course. We
tested the four because they’re all billed
as “performance” cars and because of high
reader interest.

They were tested at Lime Rock, which is

(Please turn to page 14)

FOPULAR MECHANICS
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Cast your ballot fura successf_ul future!

Q@m 7

gmh 15, /Pq.,.

I‘.

249 .C.S. COURSES TO HELP YOU GET AHEAD FAST!

I.C.S., the oldest, largest school of its
kind, has helped more than 7,000,000 men
and women start the climb to success.
Over 249 courses to choose from—high
school, business, engineering, secretarial,
radio-TV-electronics, many more. Courses,
prepared by experts, tell what you must
know to move ahead. Theory and fact
plus practical application help you earn
while you learn.

Read these true-life success stories of peo-
ple once in the same boat you may be in
right now—stuck in a dull, routine job
with little future. Then follow their ex-
ample. Mail the coupon that helped each
of them—and thousands of others—find
bigger pay, a better job, lasting security
and a happier life. But don’t put it off
another minute. Cast your “ballot” for
future success today!

Thanks I.C. S. for successful career. “Your engineering course stood
me in good stead throughout a rewarding government career. Without
it, I could not have passed rigid Civil Service exams which qualified me
for steady advancement, good pay and challenging overseas assign-
ments!”—W, J. Eichorn, San Francisco, Cal.

Calls courses “money in the bank.” “I recommend the I. C. S. method
to anyone who sincerely wants to get ahead. I completed my high school
education through I. C. S. and am now studying Textile Engineering. I
attribute my growing income to the fact that I. C.S. made me a valued
employee.” —Ezra Whitmore, Hogansville, Ga.

Housewife becomes house designer. “Less than 3 years ago I became
interested in home designing, and wondered if it were possible for a
housewife to compete in that field. Now, scarcely a year and a half after
enrolling for Architectural Drawing, I have sold plans for 58 dwellinge.
It’s almost too good to be true!” —Valerie J. Pack, Midway City, Cal.

Salary doubles since enrolling. “Mailing
the I. C. S. coupon changed my entire life.
My salary is now just about double what
it was when I first enrolled!” —Ernest Gar-
rett, Shreveport, La.

10

Says training pays for itself. “My initial
investment has been returned to me many
times over —in terms of a better job, higher
pay, increased satisfaction. I owe it all to

I.C.S5.”—-]. B. Stone, Norwalk, Cal.
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Free! 3 I.C.S. Success Booklets!

Yours for the asking—three valuable booklets to help you plan
your career. No obligation.

B “How to Succeed.” a 36-page guide to advancement that’s
loaded with helpful tips.

® Complete catalog outlining job opportunities and outlook in
vour field of interest.

M Sample lesson to demonstrate the success-proven I. C. S. method
of spare-time study.

. Drawing & Estimal’g | Toolmaking
Webding Enginesring
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Electric Welding
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Machine Shop Practice Industrial Ebectronics
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Accredited Member,

Mational Heme Study Council

In Hawaii reply P.0. Box 418, Honolulu

MARCH 1963

Ml:lnlrntt Gtrl.ldl

. . Spacial low mm'ﬂ:h_: tuition rates to members of the L. 5. Armed Forces.

Working Hours,
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,

AM. o,

P.M.

g BOX D9752C, SCRANTON 15, PENNA,

1 Without cost or obligation, send me *HOW to SUCCEED," the opportunity booklet about the field | have indicated below, and a sample lesson
: MName of the course in which | am interested

: MNama Age Home Address

1 City Zone State
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Tempests 4 makes you
wonder wiyy VSs were ever
[mventéd...

zmtjlym ﬂyibmpestsﬂew VJ’

Which do y t to have nestled gquistly under the hood o h-uﬂn around acting like a
or a new V-8 that acts like nothing you e xtra cost and 260 h.p. sirong.) Decisions,

deeisions. If you were thinking that maybe you'd better dr "hmbnhh.fnrurwmnh r mind, that's fine
r Pontiac dealer. He knows these cars are habit-forming. Wide -Track Pontmn Tempest
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PANELING MADE EASY & BEAUTIFUL

MARCH 1963

See your Western Pine lumber dealer for your free paneling ideas booklet . . .
a guide to easily adding beauty and value to your home. Your imagination's
your only limit when you create wall colors and patterns in any room with
pre-seasoned solid lumber paneling from the Western Pine Region. These woods
readily accept any paint or stain; can be cut to fit infinite patterns. They need
little sanding, and you nail and saw with ease. Since each board is inexpensive,
mistakes in measuring or cutting cost you very little. You'll enjoy the insulation
benefits and true quality appearance of solid lumber paneling. If your dealer
doesn’t have this paneling booklet, send 10c to the address below.
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a road-racing track, not an oval. And it’s
a far safer location for tests than a public
road would be.

Unfortunately the ratio of a steering gear
does not always guarantee parallel re-
sponse of the car. You may turn Avanti’s
wheels quickly, but its heavy front end is
reluctant to follow. Cowl shake, rattle,
bottoming over railroad tracks and general
feel and sound prevented Fitch from con-
sidering the test Avanti a luxury car.

And steering characteristics are impor-
tant on the road as well as on a track; the
cars were wrung out (as well as given
normal over-the-road and fuel mileage
tests) to bring out clearly any of their
shortcomings.

John Fitch dwells on design features he
feels have been "lifted” from European
cars. But this was not the case with the
Corvette Sting Ray rear suspension. The
rear suspension of the 1948 Porsche-Cisi-
talia that John refers to as the predecessor
of the Corvette . . . did not use an un-
splined axle shaft as a control member.
The only prototype of the Corvette sus-
pension is the Chevrolet Experimental
Research Vehicle (CERV-1), first shown
in late 1960.
Detroit, Mich. Karu E. LupviGsen
General Motors Corp.

Contrary to what Mr. Fitch seems to
believe, a Formula One automobile does
not constitute the layman's opinion of the
perfect family car. The average American
does not want a fire-breathing, finely
tuned, temperamental midget built only
to win races.

Dudley, Mass. Joun M. Harvaneg, III

You omitted one of the pioneers in the
personal sports-speedster category — the
Chrysler 300J.

Biggs AFB, Tex. Paur B. JounsoNn

The 300J didn’t come out until Novem-
ber, which was too late for these tests.

Prop-er Name

The first paragraph of Germs from
Outer Space (page 124, Nov. PM) tells of
a jet airliner landing at Washington Na-
tional Airport. Then in paragraph four,
I found this airliner to be a DC-4. Unless
my 13 years of airline experience has gone
for naught, I'm sure you'll find that the
DC-4 is a piston-engine aircraft.

St. Paul, Minn. Layron N. BENNETT

As, indeed, it is.

Glass with Class

I would like to express my appreciation
for the excellent article, The Crazy Things
They're Doing with Glass (page 71, Dec.

PM). This is closely akin to my own field
of specialization, metals and ceramics for
high-temperature application, and lends
an enjoyment of a highly competent pres-
entation of a very complicated subject in
popular form.

Tipp City, Ohio Emin R. BEAVER

The article Thinking Factories by S.
David Pursglove (page 87, Nov. PM), is a
notable piece of journalism. It portrays the
role of military operations research with
sustained interest and accuracy. Opera-
tions research is a difficult scientific spe-
cialty to explain, and military operations
research doubly so because so much of our
work must necessarily be classified.
Center of Naval Josern H. ENGEL
Analyses Director, Operations
Arlington, Va. Evaluation Group

Yup, It's Good Enough

In the article World's Toughest Target
Shoot (page 114, Dec. PM), I object to
the statement: “For a 50-meter rifle, those
who don’t want to pay Remington $361.05
. . . can get an Anschutz for about $240.
This is good enough for the MTU, so it
ought to be a fair shooting iron.”

This “good enough"” Anschutz rifle is the
very weapon that enabled Gary Anderson
to establish a new world record at the
World Shooting Championships at Cairo
in October, 1962.

More than 50 percent of the small-bore
target marksmen reportedly also used the
Anschutz Super Match target rifle, In the
three-day tests, all four individual World
Championships were set with the An-
schutz rifle.

New York, N.Y. Gerarp J, KLUYSKENS
President, Anschutz
of America Corporation

Flying Cloud

In the late 1920s my father built a model
of the ship Flying Cloud from PM plans.
He has now presented it to his grandson.
The glue has all dried out, the spars and
mast have been broken, and the rigging
fell down. They have cleaned it up but are
at a loss how to make new masts and rig-
ging. It would make them both so happy
to be able to see it restored.

Port Chester, N.Y. Mrs. JEANNETTE CLAUSS

Happily for all, our files yielded clip-
pings of the article, Build This Model of
Flying Cloud, a series that started in De-
cember, 1927, telling how to build a model
of the speedy clipper. So things should
soon be shipshape in Port Chester.
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Learn REFRIGERATION and AIR

Thousands of men have found a short-cut to a good job,
big money and security—even a business of their own—in
the Air Conditioning and Refrigeration field.

This short-cut method is ovaoiloble 1o you os well. The
only investment you make is o few hours of your time each
evening and a few dollars of your income each month.
And when you're ready for your big-pay job in Air Condi-
tioning and Refrigeration—as a technician or mechanic—
you swilch over,

You'll find the key to a better future in the condensing
unit above. It's the heart of the exclusive CTl Home Training
Method. CTl sends you illustrated lessons which supply the
knowledge and know-how. However, during your training,
CTl also sends you 25 kits of parts and tools to build the
condensing vnit. With it you work on 20 practical projects.
You develop your skill in. trouble-shooting, using tools,
making repairs and servicing. You learn by practicing!

Many CTI students earn money in spare time as they
train. This extra income helps meet tuition payments, buys
exira equipment,

MARCH 1963

Good News for the Man Who Needs
a Better Job or Is Ambitious
for o Business of His Own

CONDITIONING

Yes, CTl Home training has many parts. We'd like to tell
you all about it—and the marvelous opportunities that are
waiting. (Did you know that each year the Air Conditioning
and Refrigeration industry needs 20,000 more newly-
trained men?)

This information is free. You can have it just by filling out
and mailing the coupon. Act loday! — Commercial Trades
Institute, Chicage 26, Ill.

Dept. R-180

F———————

| COMMERCIAL TRADES INSTITUTE

1400 GREEMLEAF AVE. » CHICAGO 14, ILL

Mail me your three free booklets: Success in Air
Conditioning & Refrigerotion; Proof from Groduates;
ond lesson Somples. Mo obligation.

Hame Age

I
|
|
|
|
|
I #
I
L

City. Zone__Stale

sl

e Accredited Member National Home Study Council ——<J
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LEARN MORE-EARN MORE
WITH MODERN AUDEL GUIDES

YOURS FOR FREE EXAMINATION -

Just off J"' cal
madl_-rn gun:le ror paint-

ress!

ers, apprentices, home Em

owners & all paint users.
Nius. 585 Pgs $4.00
Circle Mo. 7 In COUPON

Authentic, concise treat-
ment of practical radio
problems for engineers,
service-men & amateurs,
400 1. 1088 Pgs. $5.00

Circle No. JA In COUPON

ing, ventilating and air
conditioning workers, 57
Chapters. Trade secrets!
910 Ilus. 966 Pgs. $5.00

Circle Mo. 41 In COUPON

tl -"4
structlun uuerahan and
repairs on all types of
modern gas engines.
llus. 467 Pgs £4.00

Circle No. 48 In COUPON
16

LR, Erpmi
Study or reference, F
principles thru all phases
mech. and

rst

phasiz on

eng. problems. Indexed.
550 Illus. 672 Pgs. $4.00

Circle Mo. 11 In COUPON

Auoeis

BT asswers o

| BLUEPRINT
¢ READING

ey
4

"~.-._ ets of blusprint r-.;.'.n

ing. step-by-step in easy
stages. All types covered
None other like it!

Ilius. 448 Pgs. $3.00

Circle No. 25 In COUPON

‘n: ----- HﬂHE

—

'fff" APPLIANCE
P SERVICE
" GUIDE

-"""“f"".:.:.‘r.":".%l""
How fo fix elec. refriger
ators, washers, ranges,
toasters & all other gas
E elec. appliances.

500 Ilus. BG4 Pgs. $6.00

Circle Mo. 2 In COUPON

off press! All phases

I:..'.-
of outboard motor repairs
and maintenance. An es-
sential boating tool!

lllus. 400 Pgs.  $4.00
Circle Mo. 49 In COUPON

Concise, practical guide fo
'FF‘"&I-I""I & maintenance
ol all welding machines.
A must for all welders!
Illus. GOB Pgs, $4.00

Circle Ho. 10 In COUPON

| AubELS

!ucrllt
“‘“ MOTOR {f
GUIDE

Entire subject in every
detail. 31 Chapters, 617
diagrams, hook-ups and
drawings. Indexed.

Ius. 1000 Pgs.  $5.00

Circle Me. 27 In COUPON

‘-" 1
e
&

ﬁj
.74:" all-inclusive volumes
Complete electrcl. encyc,
Questions & answers &
trial tests for study. 9000
IIl. 5000 Pgs. Set $22.50
Circle No. 15A In COUPON

é

)] u

e

Two vols. New, giant home
repair and project guide
Step -by-step plans and
charts. Alphabetized

Illus. 1000 Pgs. Set $8.95

Circle No. 43 In COUPON

Brand new! Simple pic
ture taking, developing &
printing, to lens optics,
compasition & color work.
lllus. 416 Pgs.  §3.95

Circle No. 47 In COUPON

Four all-inclusive wols.
Modern construction for
carpenters, builders, and
all woodworkers.

3700 1. 1600 Pgs. Set 53

Circle Mo. 8 In COUPON

TRUCK ... TRACTOR
GUIDE

. B

d

A Bl
drwgrs trouble-shooters,
elc. Both gas & diesel
78 Chapters. Indexed.

Illus. 1376 Pgs §5.00

Circle Mo, 5 In COUPON

Ready guide faor
ics, stdnts, & car owners
Theory, construction and
servicing of modern cars,
Ilus. 1132 Pgs.  $6.00

Circle Ms. 1 In COUPON

I Engineers, op
graflors, mechamics stu
dents. etc. Questions &
answers, 3 books in one!
lllus. 1248 Pgs. $6.00

Circle Mo. 40 In COUPDN

Pract instal-

cal guige to
lation, trouble-shooting &
repairing. Inc. color sys-
tems, 18 Chapters,

225 Ilus. 480 Pgs. $3.00

Circle Mo. 3B In COUPON

SEND CARD AT RIGHT »

o -
Four practical vols. Last
word on construction for
bricklayers, stone masons,
cement workers, efc.
2067 1. 1100 Pgs. Sat 59

Circle No. 26 In COUPON
A UDELS |
T

J Ha. 1
Four wols, of ready refer-
ence for plumbers, steam
fitters, gas fitters, sheet

metal workers, efc,
3542 NNl 1670 Pgs. Set §9

Circle No. 6 In COUPON

oy

c ,_,..ﬂw'"#
«-"-"-:'f""'—
Four books in one |~| vd-

ern systems & machines.
Inc. quick freezing, water
coolers, efc. Indexed.

Ilius. 1360 Pgs.  $6.00

Circle Me. 14 In COUPON

=

ew practical work on all
domestic & industrial oil
burners. Inc. elec. hook-
ups & wiring. Indexed

320 Iws. 416 Pgs. $3.00

Circle No. 28 In COUPON

ADDITIONAL IMPORTANT TITLES

The fol
wrillen in c

Aude] Guides are all the best i Buir Halds,
. simple Enshion, sll levishly |I'Iu|h'=hd

Circle e mumbens wanbsd in the MATL ORDER

below

PON
All books are sent lor FREE EXAMINATION!

Ma. 4 HANDY BOOK OF ELECTRICITY, 1032 Foge 13,00
Mo, ¥ DIESEL EMGIME MAMUAL &40 Pope 400
Ma. 11 M;:Hil“li'ri b TOOLMAKERS HAMDEDOL. .
.

Mo, 13 WIRING DIAGLAMS [Light & Powsr). 304 Poges 2.5
Mo, IF  SHEET METAL PATTERN LATOUTS. 1132 Poge rs:
Ma. 30 SHEET METAL WORKERS HANDBOOK. 448 Poges 100
Ma. 31 MECHAMNICAL DRAWING GUIDE, 177 Pegs 1%
Ma. 37 MECHAMICAL DRAWI MG L DESIGH, 410 Pages . 100
Ha, 34 ELECTEICIAMS ELAMIMATIONS 172 2.5
Mo 33 ELECTRIC POWER uiml.ﬁ“m & .00
Ha. 34 Illml: DICTIOMARY. 9.000 Ter 1:
Mo 37 POWER FLANT FHGINEEED GIII:DE 1588 Pogen 400
Mo, 30 EMNCGIMEELS & MIEEMAMS DLAMS. S 13
Mo, &1 MILIWEIGHTS & MECHAMICS GUIDE. 1

Poges &.00
Mo, 4d HEW MECHARICAL DICTIOMARY. T1T Poge R
Ma. 43 MAGIC OF WG, 128 Poges K .
Ma. 48 'WATER SUPPLY & SEWAGE. 438 Popes 400
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Sidelights
on aviation

New military aircraft designations
handed down by the Department of De-
fense because congressmen (and others)
were getting confused by the rash of sym-
bols, are still pretty confusing.

Seems there’s a conflict between two
points of view. The Navy liked to group
its aircraft according to manufacturers—
the F4D, for instance, was the fourth (4)
fighter (F) produced for the Navy by
Douglas Aircraft (D). The Air Force pre-
ferred to use the next number in line
—regardless of who made it.

Sometimes, however, the same manu-
facturer made the same plane for both
services—and the confusion began. The
venerable DC-3 commercial airliner was
converted for military cargo by both the
Air Force (C-47) and the Navy (R4D).

In the new designations, the Air Force
system seems to have prevailed (the R4D
is now the C-47 in the Navy, too). The
Department of Defense mandate requires

that a letter designating the basic mission
(A for attack, B for bomber, F for fighter,
etc.) precede the model number. Another
letter, designating a modified mission, if
any, may precede both. An F-104 may be-
come the RF-104 for reconnaissance.

Basically, most Air Force symbols re-
mained intact, but the Navy's symbols
lost the manufacturer identification (its
A4D is now simply the A-4) and some of
the planes received new numbers (the
F4D mentioned above is now the F-6).
There would have been duplications
otherwise. The Navy had both an F4D and
an F4H—the F4H became the new F-4,
so the F4D jumped to the next open num-
ber and became the F-6.

When new planes are built they will
follow the new system of symbols. The
Air Force, however, will start all over at
F-1 if and when a new fighter is built. It
is already working on an F-111 and the
numbers are getting too high. The Navy's
new fighter, if there is one, will be the
F-12. It already has an F-11 (the old
F11F). If both services choose the same
plane, however, they'll have to choose be-
tween calling it the F-1 or the F-12, and
the conflict will start all over again.

Yorin 1. Browrn

smALL sPeck ... BIG TROUBLE... easy cure

It takes only a tiny speck of dirt or gum to foul up your car’s
carburetor. Small speck but big trouble . . . hard starting, loss of
power, poor performance, wasted gasoline. Just add GUMOUT
to your gas tank...it cleans your carburetor quickly and completely
as you drive. Get GUMOUT today. Available from your service
station or wherever automotive products are sold.

GUMOUT DIVISION, Pennsylvania Refining Co., Cleveland 4, Ohio
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Messenger probes from intelligent be-
ings in outer space might be in our own
solar system right now, says a Stanford
University radio astronomer. Prof. Ronald
N. Bracewell says that man should be
careful not to overlook unexplained radio
signals from space; signals from other
worlds could well be detected by radio
monitors on earth, he thinks.

But, he says in a new book, A Journey
Through Space and the Atom, the first
contact is most likely to be made via
computer probes from earth “talking” to
computer probes from remote planets.

I "

Never drink sea water—at sea or any-
where else. A team of international ex-
perts from the World Health Organiza-
tion, researching survival techniques, finds
that sea water causes diarrhea, drains
fluids from the body because it overloads
the system with salt, and can cause mental
disturbances and even suicidal tendencies.
Earlier investigations, including a study
made by the French Navy, had indicated
sea water was safe to drink.

i e

A Turkish automobile mechanic in Is-
tanbul has invented a device that auto-
matically stops a car’s engine when it runs
low on oil. A dashboard light goes on to
show the driver why his motor stopped.

i e

Aphrodite may not have been so sexy
after all. A new statue of the famous god-
dess of love was recently discovered in
Turkey, and archaeologists describe it as
a maternal symbol rather than a sensual
one. Fully clothed, the statue is that of a
rather stocky female—unlike such cele-
brated Aphrodites as the near-nude Venus
de Milo. The statue dates from 100 A.D.
Formerly part of a temple, it was later
broken in half and was found built into
the foundation of a building close to the
temple—which had become a basilica.

o

Watching TV can cause convulsions. So
say three British researchers who have re-
ported 14 such cases among children in
Britain. They blame it on the nature of

the TV picture itself, which is produced
by flashing images in rapid succession
onto a screen. Such “intermittent photic
stimulation” is a well-known way of caus-
ing a convulsion akin to epilepsy. Similar
reactions are experienced by some people
who look directly into a fluorescent lamp,
or look at the sun through the blades of a
whirling fan.
e e
Japan plans to strengthen its typhoon
warning system by building the highest
weather radar station in the world—atop
12,389-foot Mount Fujiyvama.
N o
An artificial voice-maker that fits into
an upper dental plate has been invented
by a British dental surgeon. Designed to
restore speech to those who have lost the
use of their voeal chords, it consists of
an electro-magnetically vibrated dia-
phragm which is energized and controlled
by a miniature battery and oscillator in
the wearer’'s pocket.
o
A natural space “probe,” which arrived
on earth last August after a journey last-
ing some half a billion years, may yield
important clues to the origin of the uni-
verse. The 19-pound object, looking like
a black piece of dirty iron, is a meteorite
that landed in the new African republic of
the Upper Volta; it is only one of 40
meteorites in the world that have been
recovered after a known time of descent.
According to the Atomic Energy Commis-
sion, the meteorite may have been bom-
barded by cosmic rays during much of
its travel; it is expected to contribute im-
portant data on deep space radiation.
R
Almost total protection against malaria
has been achieved in laboratory tests by
a new drug called C1501. Used on volun=-
teers from federal prisons, it will now
undergo extensive tests in the field.
o
Fishermen in Japan are going to try to
talk fish and shrimp into being caught.
After 10 years of research, government
scientists say they've found a way to
broadcast language used by sea life. Float-
ing tape recorders have picked up fish talk
and fishermen will rebroadcast selected
tapes in an attempt to lure fish and shrimp
into their nets.
S
Soviet scientists report they've listened
to the heart functions of a star speed
skater as he was winning a 500-meter
race. A miniature radio transmitter, worn
under the skater’s hat, was connected by
thin wires to sensors over the heart; the
signals were picked up by a special re-
{Please turn to page 20)
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| GET HEAD\" FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLDSE UF

“AMAIZING SCIENCE BUYS

for FUN, STUDY or PROFIT

@ the Stars, Moon, Planets Close Up!
3" HT!OHOMICAI. REFLECTING TEI.ESCOI'E

60 TO 180 POWER!
Famous Mt. Palomar Type!
An Unusual Buy!

See the Rings of Saturn, the fascinating
planet Mars, huge creaters on the Moo,
phases of Venus, Equatorial Mount with
ek on both axes. Aluminized and over-
coated 3" dismeter high-speed £/10 mir-
ror. Tolescope eames equipped with a 60X
eyeplece and n mounted Barlow Lense.
Optieal Finder Telescope included. Hard-
wial, portable tripod. FREE with Scope:
Valuable STAR CHART plus 272-page
“"HANDBOOK DF HE.'AVEI\E" pluz “HOW TO USE YOUR
TELESCOPE"
Stock Mo, BS. l:l!ﬂ-H .............. . . 529, 9! Postpaild
415" REFLECTING TELESCOPE—1Up in 235 Powe
Stock Mo. B5.105-H $79.50 F.0.B.. !lnml'ial'i M.1

BUILD A SOLAR ENERGY FURNACE

A faselnating new field, Bulld your own Solar Furna.ru_fml'
experimentation—many practical uses. Eagy! Inexpensivel
Use serapwnnd! We furnizh instructions. ‘Thiz sun powered

furnace will generate terrific heat— 2000 to 30007,
Fuses lm;lm-l llnimell#!. Bets rnu.:;&{ aflame in seconds. Use our
Freangl Lens—14% diameter . . . s
Stock Mo. TO130-H. ...... li‘remﬂ LEf§. . - « « - . $56.00 Postpaid

11" Sq. Fresnel lens F.L,
Stoek Mo, 70.533-H.

2
yor~

.$4.75 Postpaid

\"FI--H!W II.ISTP'IMFIHG CHEMICAL
—Boon to Industry and
Home Craftsmen

Quifick, = :I:.I funlprocf. Eliminates messy “Di“-
[ |.||

tenle, melal poarts, ot
lllll*;lir‘"-n L'h o) rI Phase Inhik t-.rr--im‘mn tluln
lnln'lui'l.‘lle (‘HIHI‘I orl melal sur Comes  in

two forms=VPI Crystals, VPI l"ﬁ]:'("f. Crysinls
dissolve in water oF aleohol. Small amounis
provide complete rust protection, V'L also pre-
vonts further rusting where rust his begun 1o
form, VPI paper, wripped around metalic (tems,
slowly relepses rusts lnhlhilin:. chemical to form

. - : tertive coaling.
Stock No. 40,596-H.  Crystals, 1 o, 1.5C Postpaid

Stock No. 60,318-H. Crystals, 1 Tho. . ... ... .s:soo Postpaid
Itm:k Mo, W:II-H Paper,
I2—18"x 24" gheels. . . . . . . v v vneennena $ 2.00 Postpaid

SOLAR CELL SET HARNESSES
POWER OF THE SUN

Conduct spell-binding experiments, experionee end-
less fascination in eonverting '-I.I-I:I.lil.:ht into electricity

* u power small motors, amplifiers, make light melers,
burglsr alarms, ete, Us EXET i
mentally to drive cars, power hoats. Low price scl
includes SILICON =0LAR CELL and SUN HATTERY
iPreduces .2 toe . 453Y 10-18 milliamps) SELENTUM

S0LAR PHOTOCELL (lower Inor:- and 112-page Handbook of L,
demonstrations exglnrim.pn te. Also incl. CADMIUM SULPHIDE
PFHOTO (_‘ﬂN'l'l'Lr(:Tl E CELI lll.ﬂ'ht sensaitive resistor) which gencrates
electricity to turn lighis on in the evening. open doors, count traffic,

L., BLE.
SR NG, BO.ZOL-H. . ..o uvnnnvnnsnnasnss $7.95 Postpaid

WAR SURPLUS AMERICAN-MADE 7x50 IIHIDCUI.AR!
B :avmm' Brlnd naw! Crystal clear trlt'lb;gl -
Every optical element
.ﬁ.l'l em;ul:i!nl night Flass—Ihe sige NI!IIJ“
for aatellits rwwinz Individual eye focus. l]:tlt
$u%|1 'I'mm Approx, fAeld at 1,000 wyds. s
Carrying case included, American
:n aoigen;;r:::uy Enr:'=1l2 4.00. Our war sur-
us Fou
Etock Mo, 1544°H. ... Only $74.80 Postpaid |
{(Tax includedy |
6 x 30 Binoculars—similar to above and &

terrific bargain,
k Mo, 963-H . . $33.00 Poatpaid (Tax Ine.)

MINIATURE WATER FI.IMP

Wonderful for experiments, minlature waterfalls, foun-

tains. Christmas gardens, HO gage rallroad backdrops,
habbyists, labs, sehools. Pumps continunus flow of water

ete. Tiny (284~ x 1847 electric motor and pump ideal for

hobbyists, labs, schools. Pumps continuous flow of water

at rate of one pint per minute at a 12" head. With 2 D

e * Datteries in series will pump to 24~ high. Works In
elther direction. Steek Mo, 50.345-H $2.25 Postpaid

‘FISH' WITH A MAGNET
Ga Treasure Munting On The Bottom

Great [dea! Fascinating fun and sometimes tre-
mendously profitable! Tie & line to our 5-1b. Mag-
net—drop it overboard in bay, ri\'rtz:1 lake OF DCedn.
Troll it aleng the bottom—>your *‘tressure’’ haul can be oul
board motors, apchors, fshing tackle, @1 kinds of metal valus-
bles. G-lb. Magnet is war surplus—Alnico ¥V Type—Gor't.
ifts over 125 Ilbs. on land—much greater
ater. Order now and try this new sport.
Stock Mo, 70,570-H. 343 b, size ......... 5
Stock Mo. 70,571-H. 5 Ib. Magnet S:II 50 Postpaid
Steck MNo. 85,152-H. 15 Ib. size, s33. ¢ll FOR Iﬂ'ﬂlltu M. 1

densitometer,

TRIE L L LT ol Gt DEQIE Ow Loddasiilo

EDMUHD ECIENTI'FH.Z CD.,BARRIHGTBH M. J.
MARCH 1963

SCIENCE TREASURE CHESTS

Extra-powerful magnets, polarizing filters, compass,
one-way-mirror film, prism, diffraction grating, and lots
of other items for hundreds of thrilling experiments,
pluz & Ten-Lens Kit for making teleseopes, mirmsonpes,
ete. Full instructions ineluded,

Stock No. 7O,342-H . ........... 55.00 Postpaid
Segience Treasure Chest DeLuxe—Everyihing in Chest above plus ex-
citing additional ltems for more advanced experiments ineluding erystal-
growing kit, electrie motor, molecular models sei, firet-surface mirrors.
and ot more

Stock Mo. TO.343-H . .. ....convcsvssssnns $10.00 Postpaid

ASTRO-COMPASS AND TRANSIT

War surplus! Astro Compass alone oosi Govi, ET5.
We have pdded &8 Sighting Level o improve seraatility.
Hundreds of uses in carpentry, brick Iaying, foundation
work, grading, irrigation or drainaye, Moch below oosi)
of ordinary surveving instramenta, Tdeal for do-it-
yuurselfers, 1045 high, 8" long, 4" wide, Adjustabic
leveling platform=2 spirit levels for  aligmingz—alen

_ f—

apirlt  level in sighting attechment,  remendogis
DsmrEdin.
Stock Mo. TO.2Z67-H .......... $19.95 Postpaid

LARGE 5IZE OPAQUE PHOJECTOR

Ideal for photographers, this low-cosi unit pro-
Jeets 314 ft. sq. image at & ft.—T 445" i, sq.
image at 12 f. Projects phitos, drawings,
sketehes, clippings. any opagie copy up o G5 x 6~
—larger picces In sections. Lenses are 2 plano-
convex, 342" dia. mounted in 5%%*° barrel. Pro-
jeetor is 11%%" high, 13%4%* wide. 8 front tn
bacl, pressed steel in black wrinkle finlsh, bake-
lite handie, Usez twn 200 wett buolhs—nmno
included. Complete with slde platform to hald fllosteatbone, @ 7. elee
cord, heat resist. plate glass mirror.

Stoek Mo, BOOBB-H. . .......¢c0000ieeuna, $42.00 Postpaid

- . A

OPAQUE PROJECTOR

Projects illustrations mr o 3% by A%%" anid en-
larges them o 33 30 If sereen s G%% M
from projector: r:rﬂ-r pictures §f en s furtler
away. Nn film or pegatives neeided. Projects
charts, diagrams, pletures, photos, lettering in
full eslor or black-and-white. Operates on 115
wolt., A.C. current, G-ft. exiension eord and plug
Included. Operates on GO watt bulb, not Included.

= X a"x

.-.-u-l- 1! : 49" wide. Welght 1 Ib., 2 oz. Plasiic caxe with
Luilt-in handle
Stoek Mo. 7O.199-H. .. ... .. _ .. .......... S7.95 Postpald

NOW A HOLD-FAST
MAGNETIC KNIFE &
TOOL RACK

Porm 01 uses! Helds knives, scissors, oan
u-pq_|||_u|“|t‘nE!ﬁw:‘mﬁ?:#ﬁfdminmhl many Lypes of small tools, ete,,
frmly in place. Natural hardwond finizsh—hlends perfectly in |-tntlrd
kiichens, works h,.;.p hobby rooms. To divide into twoe or more racks,
cut wilh hacksaw. Length 187, Mounting screws incl. :
Btock WMo, TOSBM-M. ... ... .connmadsdsassssans F4.00 Postpaid

WOODEN SOLID PUZZLES

12 Different purzles that will stimulate your:ability 1.
think and renson. Here i= & fasrinating assortment of
wood puzzles that will provide houwrs of pleasure, |
Twelve different puzzles, animals and geometric forms
to take apart and l!ak%l:ihle give a cliance for all the
family, voung or old, to test skill, patlence, and, hest
of all to stimulate amlllr to think and reason while
having lotg of Tun. Order yours now.

Staek Mo. 70.205-H.

,,,,, $3.00 Postpmid

Order by Stock Mo.—Send Cheek or M.D.—Money-Rack Guarantes
EDMUND SCIENTIFIC CO., Barrington, New Jersey

MAIL COUPON FOR FREE CATALOG “H”

| New! 1000's of Bargains 164 Poges
| EomuND SCIENTIFIC cO.. Barrington, N. J.
| Please rush Free Glant Catalog ““H"

| Name ..... T —— n—
= Address ) i T T L e T T
Lﬂitr ,,,,,,,, . _Ee _Slt:_li_"__“




the difference is; PLA

Look at the models that win competitions and
you'll see the difference PLA enamels make. One
coat covers. But new, instant-drying SPRAY PLA
enamel lets you apply 10 coats in ten minutes.
And with each coat, you add dramatic depth
and beauty. Brush on PLA for the little finishing
touches. Hundreds of color combinations possi-
ble with transparent SPRAY FLA colors over
metallic base coats. PLA for trim, in 54 colors
—15¢ each. SPRAY PLA in 25 matching colors
—69¢ each.

Made for models—now people are using it on
everything » Model buildings = Miniature statues
= Ceramics = Jewelry « Leathercraft « Wood
» Plastic « Metal » Styrofoam

la

INSTANT-DRYING
ENAMELS

@ THE TESTOR CORPORATION  Rockford. Illinois
20
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Science Worldwide
{Continued from page 14)

ceiver near the rink. The transmitter
weighed 314 ounces.
o

The healing power of Indian tribal
dances will be studied by a team at Ari-
zona State University. Navajo ceremonies
will be examined in line with the modern
theory that the mind makes the body ill—
a principle the Navajo, whose religious
life is based on healing, has accepted for
generations. The scientists will study the
attitudes of patients during the cere-
monies, record techniques used, and see
what happens to patients later,

N S

Satellite tracking will enter a new era
with the Goddard Space Flight Center’s
S-66 ionosphere beacon satellite—due to
be sent aloft any day now. An experi-
mental laser beam will be used to track
the space craft from Wallops Station—the
first time a laser will have been used for
such a purpose. The light beam will be in
the invisible infrared spectrum.

Potentially, the laser (light amplifica-
tion by stimulated emission of radiation)
can provide a tracking accuracy unob-
tainable with other techniques. Lasers will
also eventually be used for telemetry
transmission. The laser's tracking and
command potential arises from the fact
that light pulses from the ruby rod, pass-
ing through a lens system in a narrow
beam, can be projected over long dis-
tances without loss of energy.

e

Sound waves may make some pharma-
ceutical drugs more effective.

Tests at the Illinois Institute of Tech-
nology indicate that waves at about 20
kilocycles may increase the permeability
of cell membranes, and might thereby
help control the rate at which drugs are
absorbed into the cells.

High-frequency waves at about one
megacycle can either inactivate or stimu-
late enzymes and hormones, researchers
have discovered.

2~

A British firm has developed a ladies’
shoe with a small wheel at the end of the
heel. Hoped-for result: Long-lasting heel
wear, easier walking and an end to stil-
etto-holed carpets. The wheel revolves
slowly with the wearer's walk in such a
way that it presents a constantly changing
rigid surface to the floor. The inventor
says it doesn’t skid and that it has been
test-worn by ballroom dancers.

Tokn P MK 22l
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 ANSWER FOR THE MAN WHO FEELS DRIVING

EASE SHOULDN'T STOP WITH A PASSENGER CAR...

A Lhevrolet Iruck with Power Steering

In handling ease and control, a '63 Chevrolet pickup with Power
Steering is the big brother of a passenger car. Couple it with a
camper body—and vou have the answer for both work and play. A
Chevrolet pickup with Power Steering responds quickly and nimbly
to every driving demand—rugged terrain, tight parking, crowded
city streets. When you're ready to buy, get driving ease that doesn’t
stop with a passenger car—a multi-purpose Chevrolet pickup with
Power Steering! Chevrolet Power Steering—a product of Saginaw
Steering Gear Division, General Motors Corporation, Saginaw, Michigan.

MARCH 1963
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POPULAR SHOPPING

FOR BIG MEN ONLY!

Sizes Widths
10 to 1& AAA to EEE

We speciolize in LARGE SITES OMNLY -
sizes 10 1o 1&; widths AAA 1o EEE
Driess, sport, vasual and work shoes;
polf shoes; insuloted boots; som;
, lppers; rubbers: overshoes; shoe
trees, Alse . . . sport shirls in
your exact, extra-lang sleeve
length, Enjey perfect fit in
hord-to-find sire ot omaringly
low cost. Setisfoction Guar-
onteed, Sold by mail 'nnh'
Write for FREE Style Book
TODAYI

3573 Foresl Si., BROCKTON, MASS.

BE YOUR OWN
MUSIC TEACHER

ANY INSTRUMENT
even if you don'f kmow a single nole I'Iﬂ'!

Now it's EASY to learn ANY in-
strument. No boring exercise. Even if
you don” t know slngle note now
you can E dellgh ieces—from

;ruurF lesson! BY OTE. Make
ama.:lng ogress. No special "“talent”
lfearn at home in spare time,

without a teacher. Low cost! Soon
you can pl g popular music, hymns,
classical and any other music. Over
1,000,000 students, all over the world.
FREE BOOK. Send this ad with your
name and address filled in below to-

da;y : U. 5. SCHOOL OF MUSIC, Studis
A3D3, ?‘D!T WASHINGTON, L. L. N.Y.
(No ebligation, . __ &
Np) J no salesman wil]  Sewimlm |
call Licensed by Mt s
N.Y. State Edu- 4 b
cation Depi. - .-J
TIN5 o0 e 0 S0 0
T L B P R
CIY . cvicssnasnnssss AODE State......

Dutboard boat owners can get facts
on over 500 propellers of virtu-
ally every make, model and year

conditions, so that you can tell
instantly what prop will give you

neuverability under your actual

115 Veolt, 60 Cy.. Continuous Duty
SINGLE PHASE

|A.C. GENERATORS

in “Propeller Fact Book for '63.” |
Recommendations are tailored to |
each set of hull, load and use |

BRAND NEW!
. 150 \'MIT
9%

1000 WATT

$7950

Pays for Itself' 2500 WATT
g | 912500

ship, oil I'b?ld! mines; @i,
| | Easily hana
| | freeze, oil burner,
ﬂmidlllsmti drills, pumps,

bear

Drive with 2 Zﬂ:lj't
Eife — OF hse pa-rer e-0ff, Voltage self
rrﬁ'ullhng Self exeited! Stl:ndtr&‘h:l.:n
mounting. Tweo outlets. Tremendous over-
load capacity. Operates in either direction!

Order from this Ad

Phone TAylor 9-1345
ROBERTS ELECTRIC CO., Dept. PM-429
849 W. GRAND AVY., Chicoge 22, ILL

r for saws,

muamunrn
HFP or larger en-

les llzhta h‘.-l'rjm.-rll.nr deop
[ radio: pn-!

maximum speed, power or ma- |

running conditions. Send for
your free copy from Michigan
Wheel Co., Grand Rapids 2, Mich.

“The Finishing Touch” a new guide
to better natural wood finishing,
offers tips on working with fur-
niture, woodwork and boats. Its
32 pages also include how-to
hints on bleaching, removing old
finishes and waxes, treating fur-
niture scratches, sanding, rub-
bing and antiquing, as well as a
special section on floor finishing.
Send 25 cents to McCloskey
Varnish Co., 7600 State Road,
Philadelphia 36, Pa.

Cruise where boating is best.
“Outboard Vacation Guide,” a
32-page synopsis of boating con-
ditions in each of the 50 states,
plus Canada and Mexico, helps
you plan a weekend or long
holiday afloat. Facts on major
waterways and boating facilities
include the main game fish
and water sports of each speot.
In addition, maps of the most
popular areas and further
sources of information are of-
fered—all at no cost from the
Outboard Club of America, 307
North Michigan Avenue, Chi-

| cago 1, Il

The Wild West—what was it real-
ly like? An entertaining, factual
67-page booklet, “This Was . . .
In Fact ... . The West,” gives a
vivid picture of pioneers in pet-
ticoats, fast-draw experts, means

| of transportation, and includes

anecdotes and colorful talk of
this era of history. Amply illus-
trated, it costs $1.00. Write to
Death Valley Days, 630 Shatto
Place, Los Angeles 5, Calif.

| 33 basic formulas used by drafts-

men, engineers, designers and
(Please turn to page 24)

Ends Wood
Splitting Drudgery

rﬂ@l}zﬂWS@ﬂ,

r;mﬂ-nﬂl 18 ton hydroulic power splits big profits
for you from the toughest woods, including Amer-
ican Elm. 7 HP trailer unit squats under own power
te receive large logs without **
speeds, auto-shift and outo-stroke. 26™ ram travel
splits up to 34" lengths, any dicameter—or, with
extended frome ond odjustable wedge, splits up
ta 52 lengths, any diometer. Write for details.

THE WACO AIRCRAFT CO., Dept. D, Troy, Ohio

"\

dead’’ lift. Has 2
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Train Now For BIG Pay Jobs!

EARTHMDWNG UIPMENT
QUIPE:ES; H%PEU;:IEQ— REBUILDING |
OPER Wit ant

é‘;}_‘ﬂf’! o B o sk

dustry. Operate cranes, ' ‘dozers,”
earth-movers, ete, Train''on the

TECHNICAL INSTITUTE
Atten. PC Hutch, Box368, Braidwood, Iil,

Start Your Own Business

Filing Saws

Start a steady repeat CASH businesa
In your basement or garage. Earn
$3 to $6 an hour in your spare=
time! Excellent profits ln saw
sharpening businesa! Auto=
matic Foley Saw Filer, casy

job™ in 5 to 13%4 weeks. Classes

stari weekly; reserve space now. Ap- |
proved for vets, Complets catnlor and |
reservation facts FREE. Write today! |

Cards, Statlonery, Advertising, Circulars,
labels, photo and movie titles, church work,
tlags, ele. Save money. Sold direct from fac-
tory only., Halsed printing like engraving. too.

Own a Printing Business

Print for Others, Good Profit. Have home
shop. Junior press §15; Senior 835 up. We
supply everyibing. Easy rules. Pays for it-
self in short time. Write now for free detalls.
KELSEY PRESSES, Z-37 Meriden, Conn.

Would YOU Like to Make
51000 A MONTH?
i

That's What Stanley Hyman
Made Selling PRESTO

Amazing Midget
Fire Extinguisher

Sensatlonal! Presto does job of bulky
extinpuishers costing 4 times as much.
Entds fires fast as 2 secomds: lits palm
of hand, Never corrodes: guaranbesd 20

[ =
o

vears! Sells for only S4.853. Show it

‘-‘ - 2
to ovwners of homes, cars, boats, farms

eble,, aml to stores for re-sile — make Stanley Hyman
good income. Write for FREE Sales Kit
MERLITE INDUSTRIES, Presto Div.
114 East 32nd St. L] Dept. P-I5SE L] New York 16, N.Y.
In Canada: Mepa Ce., Ltd., 371 Dowd St., Mentreal 1. P. Q.

ome-import
’f;,’ )’ : Dazzling Bargains LikeThese

a dreams Noprevious experience or
Hundreds mars: 1ransistor Radio. . . $1.96 New drop ship plan of
i Cigaretle Lighter . . 17 the overseas sources al

— & business

r d - oee

&

- Make BIG PROFITS with
o Impur.ting offers you full or spare
ss?& time profits beyond your wildest

. i, capital investment You pocket prof

Tape Recorder its before ordering merchandise

imports for Derringer Pistol ... 5,74 fers you first day prof
Bigh ,,-:m,: Star Sapphire Ring, 6.00 its Deal I]IREC'?!‘ with
Were are Eleciric Razor wjcass 3.40 prices shown Help fl
somy; Tailor Made Silk Suil 22.50 huge demand for thou-

17 Jewel Walch .. . 287 sands new sparkling
i Binoculars,, . ., .. L20 importajust like these
They go fast to stores, mail order,
premium users, friends too! | show
you how to cash in on this money-
making import-export boom 'h:-d?f!
Rush mname for Free details and FREE
BUOK, "How to Import & Export™ to:

MELLINGER CO., Dept. K253

W 1554 Sputh Sepulveda, Los Angeles 25, Calif.
FUETIET T 0 SEND MO MONEY! oo vor oroer
e overmight Mam.-:r{thl #h'ﬂs; you hu;htn EH:H}
g ERINS iRe thole own an vndreds o
cs'wé:%a;‘ others direct from overseas suppliers

—— e e

$2_u_u .I L-,_;;v:_—“"—""-—lﬂil
B AM-FM rw ﬂ:":;'t':-
RADID | -

e

0
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Print YourOwn

to operate, files combina=
tion saws, hand, band,
and circular saws. No ex-
rlence needed. H. C.
eibert wrote us: "*Since
I got my Foley Filler 5
years ago, I have aver-
aged 4% saws each day
since | started."”
i Every saw you sharpen
' e, brings you more cus=-
tomers. "I rented a two-car garage
and have all the work I can do,"
writea Charles H. Smith.

_
Rk W e o St

Fact flled booklet tells you how to start a sparetime business
immediately; how to get new business, how to adverilse. Rush
coupon now; get ""Money Maklog Facts™ and detalls

on Easy Payment Plan. No Salesman will ecall.

~

s W

I FOLEY MANUFACTURING CO.
316-3 Foley Bidg. Minneapolis 18, Minn.

I send Free BOOK="Money Making Facts",
l and Time Payment Plan.

l Nama,

' Address
B o o e o

Get Free Facts Today
About Remarkable New

Job Training Plan in

AIR CONDITIONING

Heating Refrigeration

Government report tells of greal increase im use of Air
Conditioning, Refrigeration—thousands more technically
trained men will be meeded to install. service, repair,
maintain  Air Conditioning, Heating, Refrigeraticn
eguipment. Servicemen in this work have ne fear of
losing jobs through automation—Ilsek ferward te good
starting pay. steady work, advantement.

Train the Allied Way for Good Pay
Job or Business of Your Own

With Allied's practical learn-by-doing methods you ean begin
to earn money evem before you complete the training. Allied's
Mational Industrial Co-Op Placement Serviee will assist you in
any section of the U.S A. You can study at home and get additisnal
training at Allied Institute at me extra esst. Mail coupon today.
ALLIED INSTITUTE OF TECHNOLOGY
1318-42 So. Michigan Ave., Dept. PM-33, Chicage 5, IIl.

Accredited Member of the National Home Study Council

T — e ———— — ——— e ——— — —

! ALLIED INSTITUTE OF TECHNOLOGY 1

| 1338-42SouthMichigan Avenue, Dept. PM-13, Chicago, IIl. |

| Send me fres book describing Allied's combined Residen! 1
and Home Study training program, alie Opportunities in Air

| Conditioning, Heating and Refrigeration.



Trial lesson in

- \DRAFTING
| & DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE the blg-
pay opportunities open to you as a draftsman. What's |
more, you can learn this well-paid, prestige profes-
slon at home — quickly, easily ! No special talent
needed! Get complete, step-by-step Chicago Tech
lessons in the malil, spend a few pleasant hours study-
ing each week. In a short time you’'ll be a well-tralned
draftsman, ready to take your pick of many good jobs.
Act now !

FREE INFORMATION—MAIL COUPON TODAY!

Get FREE TRIAL LESSON plus information about C.T.C.
practical training. Learn what successful Chicago Tech
graduates say about high pay and opportunities In
drafting. No charge, or obligation.

Est. 1904 Accredited MNational Home Study Couneil

CHICAGO TECHNICAL COLLEGE

€-201 Tech Bidg.. 2000 So. Michigan Ave.
Chicago 16, Illinois

Mzil me FREE Lesson with
opportunities in DRAFTING.

information about big

]
-]
I.-I-—---——————

Nameo....
Address __
1 City Zone. ..

RUPTURED

BE FREE FROM TRUSS SLAVERY

Surely you want to THROW AWAY
TRUSSES "FOREVER, be rid of Rupture
Worries. Then Why Do you put up with wear-
ing a griping, chafing and unsanitary truss
the balance of your life? If you do, it will
NOT be through necessity but through choice
on your part.

Now there is a modern Non-Surgical treat-
ment that is designed to correct rupture.
These Non-Surgical treatments are so de-
pendable that a Lifetime Certificate of As-
surance is given. Write today for our new
FREE BOOK that gives facts that may save
you painful, expensive surgery. Tells HOW
and explains WHY NON-SURGICAL Meth-
ods of Treating Rupture are so successful
today. No obligation.

EXCELSIOR MEDICAL CLINIC

Dept. H 6138, Excelsior Springs, Mo.
24

worth
writing

for. ..

mathematicians are condensed in a new time-
saver, the Tli-inch Geometry Dial. While
working with areas such as the circle, polygon
or rhombus, dial the problem to be solved
and then read the right formula for plane,
periphery, circumference and collateral for-
mulas. The Viking Co., 113 S. Edgemont St.,
Los Angeles 4, Calif., offers it for $1.00.

| Camping this spring or summer? Plan now for

a well-organized trek with the helpful bro-
chure, “Real Camping—Real Fun,” free from
two camp experts, Mr. and Mrs. A. H. Bon-
will, 48 Grannis St., East Haven, Conn,, if you
send a stamped, addressed envelope for it.
Brief, but important tips are given on where
to go, what equipment to take and which
foods to pack.

“Miniature Machining Techniques" is a handbook
for owners of Unimat, a versatile lathe-type
power tool. The 39-page manual shows how to
perform a variety of operations such as basic
turning, buffing, sanding, gear cutting and
many others. A complete list of replacement
parts and accessories is also included. Price
is $1.00 from American-Edelstaal, Inc., 350
Broadway, N. ¥. 13, N. Y.

Tuck pointing or sidewalk repair problems often
plague the homeowner after a hard winter.
“15 Easy Steps to Greater Home Enjoyment,”
a l6-page pamphlet, offers concise, well-di-
agramed how-to tips for maintenance and
building projects using concrete. Write to
Sakrete, Inc., P.O, Box 1, Cincinnati 17, Ohio,
for vour free copy.

COMPLETE ADDRESSES of

manufacturers, authors, and other
sources of information for items
appearing in the pages of this is-
sue are listed in the free WHERE-
TO-FIND-IT list. Send self-ad-
dressed. stamped envelope to
READERS' SERVICE BUREAU
POPULAR MECHANICS MAGAZINE

575 Lexingion Avenue,

New York 22, New York
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First, let me introduce mysell. I'm presi-
dent of an Internationally famous com-
pany. Our name is known to millions
throughout the U.S., Canada, Europe,
South America, even in Africa. It has
become famous partly through National

advertising, but prineipally through the
services given by men we have put into
business for themselves under our Co-
operative Plan.

These men were drawn from all walks of
life. They were farmers, mechanies
truckers. They were office workers, retail
clerks, house-to-house salesmen. The[f
were professional men, railroad men, col-
Ie%e graduates, teachers. Some had had
only a grade school education.

They were young men who had worked
for others for a few years; men retired or
just about to retire; men of middle age
who had family responsibilities. For
years they had yearned to start inde-
pendent businesses, But they didn't dare
risk giving up their jobs and missing
their pay checks—even for a few weelks,
We showed them how to start their own
businesses in spare fime. Then, when their
Bﬂlﬂ! time profits approached or equalled
their re-gﬁ.llar pay, they could tll':it their
jobs with safety and give all their time
to building their businesses still bigger.

Today, throughout the world there are
many hundreds of such men that my
company has put in business. They own
their businessea outright. They are their
own bosses. They ““eall the shots” on
vacations, hours of work, hours of play
and recreation.

Some of them run “one man" businesses.
Based on the rates in our National Price
Guide, they can make $9.00 g;:naa profit
an hour on servicing they do themselves.
A gross income of 310,000 and upwards
the first year is not too much to e t
from & one unit operation—with no shop,
no store, no rent, no inventory, and no
equipment except that which we furnish.

Ward Whitbeck wrote “I have made as
much as $225 in one day." L. Lawson
gays: “In September, working alone, jobs
totaled $1,475.00." L. Can wrote:
*£1,671.00 in a single month.” And G.
Byers reported, “0Un one institutional
job my ¢ was $2,416.00—total ex-
penses, $814.00."

(Other men have built organizations with
from two to five men working for them.
The owner merely writes up the orders,
keeps the books, and does the banking.
This increases the profit opportunity as
the owner of a business can make a8 much
as $6.00 an hour on every hour his em-
ployees work—even after paying them a
good hourly wage.

Ed Kramsky wrote, “In my second year
I now have two assistants, & nice home,
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Have you ever said to yourself...

“There must be a
better way
to make a living”

Well, there is! There’s a better way . . . a happier way
. . » & way to bigger income. And, a way in which a man
can take real pride. Let's take a minute to paint a dream.
Then if that dream fits the hope that may have been
Erowing in your mind, I'll show you how to make your

ream into a day-after-day reality —quickly and surely—
without risking your present job.

and real security for my family." E.
Davis reported *Gross income increased
$17,660 this vear."” Carl Smith wrote,
“Earned 2650.00 in one week. Our vol-
ume is getting bigger all the time.” And
Mike Lyons made the statement,”...
first ealendar year $40,000 gross income.
Without headguarters constant help it
would never have been possible."

What is this booming business? What
does it take to get into it? Let me answer:
We train, equip, and help finance men in
one of the fastest growing service busi-
nesses known. We provide them with a
Franchise which permits them to operate
under our trade name—under our Inter-
national Trade Marks, and our copy-
rights—using our methods, and our sales
program. Each man benefita from a bhig
national advertising campaign.

What do these men do? They perform
81X uniﬁue and urgently needed services
in the homes of their customers. These
are services that are needed and wanted
by far more homes than we are now able
to service. We haven't scratched the
surface.

Your basic service is a better, safer, and
more efficient way to clean carpets, rugs,
and upholstered {urniture—right on the
spot—and do it in such a way that it is
ry and ready [or use the same day. No
scrubbing with heavy machines. No soak-
ing with gallons of water. No driving dirt
down into the fibers. Instead a simple
application of a quick drying aerated
foam—and instant removal!
Five other serviees add to your income.
With portable power equipment you
spray furniture and carpets with a prod-
uet that retards soiling. You remove
stubborn spots like magic. You spray
another liguid te make fabries flame re-
gistant. You mend emall damages such as
cigarette burns and moth holes, often
saving the owner the price of new furnish-
ings. And finally, you deep spray an
fabrie with a moth killing liquid on whi
you can give a company backed guar-
antee for six full years.

Women are 20 pleased with the results—
as compared with old fashioned machine
scrubbing—that one of those dealers got
17 orders as a result of just one job.

You will require a ecar, a willingness to
work, and the ambition to become trul

independent. Honesty and a good st.a.nd‘i
ing in your eommunity are prerequisites,

If you can meet these requirements, you
may be selected to own and operate a
Duraclean Dealership in your area. We
supply all the eqtg?meat you need, and
all the materials. We teach you the tech-
nigues that any man can learn. And, we
%:e i.;nu a definite Program of Promotion
that brings business to your door and calls

requesting quotations over vour telephone,

What does it take to get into it? A few
hundred dollars is all you need to start.
If you are selected it means that we have
s0 much confidence in your success that
we are willing to finanee vou for more
than two-thirds of the total cost. You
can pay the balanece out of the profits
over a 30 month period.

Then, as owner of & business, vou have
the nppnrtunitv{l to make more money
than you could hope to make on any job.
You are also building 8 business with a
cash value should you wish to sell,

When an arm injury made it necessary
for Al Svitak to sell after ﬂﬁ:mﬁng his
dealership only 17 months, sold to a
prospect supplied by Duraclean at a price
804 above his original investment. (. F.
Monroe—after 12 months sold his Texas
Dealership for ten times his cost. Leo
Lubel, after 30 months, sold for $7,263.00
over cost. When our Dealers want to
sell, we help them find buyers.

Interested in getting all the facts? Let
me send them to you, entirely free and
postage prepaid. If you mail your name
on the coupon, I will give you every bit
of information and I'll promise, no sales-
man will knock at your door to try to
influence you. You study the facts, make
imur own investigations and decisions.

f vour decision is “Yes,"” you can answer
a few questions on the form I'll send you
and we'll decide if you have what it takes
to be a Duraclean Specialist.

Mail the coupon or a postcard today.
Dion’t pass tEis by without a serious
investigation. It's great and it's growing.
Grow with it!

PRESIDENT

DURACLEAN COMPANY, Dept. 3-143
DEERFIELD, ILLINDIS

Grant Mauk Pru-ldcntl Dvrt- 3163 11
Duraclean Co., Deerfield, Iil. i

Dear Mr. Mauk: | accept your invitation. Please Il
mail—postage prepaid —complete information with J
all facts, figores, descriplions and piclures by which g
I can judge the value of 2 Duraclean Franchise bo
me, It is understood that everything Is free, that
| am under no obligation whalever, and that no
salesman will call to bother me. Also tell me abou

finance plan by which you will finance my

usiness for more than two-thirds of the cost,

=
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END SEWER-LINE ROOT MESS
SAVE ON COSTLY REPAIRS!

Roots are Just naturally thirsty. They
force their way through joints in your sewer
line, eventually clog it. Toilets and sinks "*back
up"', soon overflow. Now you can avoid costly
digging or mechanical cleaning
this easy, permanent way.

Pour one box of revolutionary Hercules
R-D into toilet bowl. R-D kills and de-
composes roots permanently, often
overnight. To keep sewer lines root
free, apply R-D twice a year. Safe to
handle. Safe in septic tanks. Don't
wait for trouble. Get R-D now from
your plumbing or hardware dealer. It
works, or your money back. Only $3.95
for 2 Ib. box. Send for literature.

HERCULES CHEMICAL CO., INC.
416 Broadway, New York I3, N.Y.

A Career Guidance Editorial

SKILLS FOR AMERICA

10UR FUTURE. . .
YOUR CAREER

The pattern of American living contin-
ues to change at a pace so rapid that it
tends to confuse even the experts. It's now
an accepted part of American life for a

| man to live in a half-dozen different cities

during his lifetime . . . or to change homes
several times as his need and location
changes.

Within the very near future, this same
pattern is going to become commonplace

' in another area—men will begin to change
| careers as readily as we now change em-

ployers. This is a part of the growth pat-
tern of American industry; as improve-
ments reduce the needed manpower in one
occupation, a greater need seems to be au-
tomatically created in others.

Because of this situation, the men who
are versed in more than one skill or pro-
fession will most certainly lay claim to the
future.

Will you be one of those who are pre-
pared?

In every issue of Popular Mechanics,
you'll find page after page of advertise-
ments from responsible schools and col-
leges offering courses in almost any voca-
tion you may find interesting. Some of
these courses require a period of residence
at the school, but many courses can be
completed by correspondence.

For a free, complete Directory of all the
schools and courses offered through Popu-
lar Mechanics, write to:

Reader Service Bureau
Dept. SFA

Popular Mechanics
740 N. Rush St.
Chicago 11, IIL

DDRESSES of manufacturers and

persons mentioned in this issue
are published in the monthly Where-
to-Find-It list, available free from
the Readers’ Service Bureau, POPU-
LAR MECHANICS, 575 Lexington
Avenue, New York 22, New York.
Send a stamped, self-addressed en-
velope.

POPULAR MECHANICS



On aerospace, highway, building and bridge projects, men

EARN HIGH WAGES

as Heavy Equipment Operators!

'-

These earth moving monsters are your
tools as you learn your way to better pay!

You, too, may be able to fill one of these high-paying jobs

MNew Yorker, on o project in South, says: in this multi-billion dollar construction industry which
. . . job will toke at least o yeor to open up daily in this country and overseas . . . if you are

. :::"-HP;:L; 15, 5 s :m:—?:it‘r:::n:; nm’nm_‘,* Bcing a heavy equipment operator qualifies you
BN o $150 to $350-0-week man for a _!{_}_h paying up to lfn_'l:l_'lﬂuﬁﬂnd dollars a year and
y Son & Oupanbeien more! heid-l_rmn on 3/4 million dollars’ worth of diesel-
Great Neck, N. Y. engine machinery at industry-endorsed National School,

the world-famous original school of heavy equipment
operation. Choose your course. Learn safe operation and
basic maintenance of ‘dozers, self-propelled or tractor-

California graduate reports: - drawn scrapers, motor graders, cranes, drugl,lines. shovels
“ . . new contract gives B3¢ an hr. . « . the same type modern machines now in use by the
raise over the next three years; now industry.
getting 54.53%2 an hr. . . . aolso paid
holidays. s National is NOT a correspondence school . . . quali-
‘:u:::m :T:rs .gﬁl: 5 3 fied. job-experienced instructors teach you in person.
¥ ? If vour application is accepted, you will live and learn

on a vast proving ground in the Piedmont section of
North Carolina. Full 220-hr. and 440-hr. courses, VA

g From Virginia, this graduate says: approved. Ages 17-56. Payment plans available. Na-
. - . Thanks to National School train-  tional School maintains a full-time Job Advisor and
ers equally well, whenever and wher.  Counselling Director for the benefit of its graduates
ever required,”’ exclusively.
Charles F. Maddox . . . N .
v i Decide NOW to train for higher wages and job security

as a heavy equipment operator. Amount of previous edu-
cation no barrier. Mail coupon TODAY for FREE illus-
trated School Catalog. You are under NO obligation.

g in heavy e s s — ——— — ———————— —

NATIONAL SCHOOL OF HEAVY EQUIPMENT OPERATION {

Dept. D-18, P. O. Drawer 1686, Charlotte, N. C.

re taking a_cuurs e
eration, write for ou

g the training Yyou are

Even if you 2
euuipment op
catalog. Compar s
getting now with ours.

Please send FREE illustrated school catalog and com-
plete information. | understand there's no obligation.

|
|

MAIL TODAY YIS
|

For FREE lllustrated School

Catalog and complete information

CImY ... . ZONE ... STATE ........

wersEE D e e —— ——(— — —n_——————————-—--—l
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CE TRIANGLE BH[L_EETII]N

Start TODAY to enjoy an exciting new hobby! Get this big,
valuable eollection of gorgeous, multi-eclored triangle shaped
postage stamps . brought to you Irom strange and mysterious
lands in the wilds of Africa, enchanting Europe, exotic Latin
America, ete. All genuine, all-different—picturing man-eating
reptiles, jungle birds, action-packed sports, ancient clipper
ships; PLUS scarce airmails, fabulous commemoratives, giant
and midget-sized stamps. EXTRA! Barguin Catalog, “Collec-
tor's Manual” plus other exciting offers for vour inspection.
Enclose 10c for mailind costs.Supplies limited. ACT NOW |

JAMESTOWN STAMP CO. DEPT. HiZPM JAMESTOWNM, M.Y.

RUSH my Free “Triangle'' Collection and other offers.
I enclose l0c for mailing costs.

[

MAKE BIG MONEY . ..
IN YOUR OWN BACKYARD

SLIDE;O:MATIC

MAKES ALL THESE BLOCKS
... AND MANY MORE!

Including Standord Block and Brick
Make big money with decorative block,
patio block and brick. Supply cinder and
concrete block, chimney block and deco-
rative brick to builders, builders supply
houses and remodelers. You can make
all these products with the General
Slide-0-Matic Machine, Model 61, Makes
up to 3 blocks a3 minute or & bricks a minute. Products meet
all building codes anywhere in the country. This is an honest-
to-goodness big machine that enables you to make top quality
products. So simple to operate that a beginner needs only 5
minutes instruction. No previous experience necessary. Operates
trom an ordinary electric outiet—{can be supplied with gasoline
engine.) Can be operated in garage, barn, small outbuilding, or
even outdoors on job site. The 5lide-O-Matic is job proven and
time tested. Simple, foolproof operation and long maintenance-
free service makes it perfect for a business of your own. In-
gredients: sand, water, gravel (or cinders) and cement available
everywhere, Uses plain steel or wood pallets. Surprisingly low
price. Write, call, or wire today for literature,

\  EXTRA — Amazing illustrated book gives floor
\  plans for & sensational concrete block bungalows.
| Tells how to lay blocks, layout building lines,
| mix concrete, build steps, porch and concrete
\ floors all at great savings. Written by experts.
ot . Can save many times the cost of the machine!

Gat it now! Mo strings attached. Send %1.
m. BOOK FREE IF YOU BUY MACHINE
51 REFUNDED IF YOU BUY LATER
GENERAL ENGINES CO., INC.

DEPT. PMS-13 ROUTE 130, THOROFARE, N. J.
28

Items from
all outdoors
T S e e Sl

Small-boat enthusiasts will welcome an
innovation in nautical charts. The U.S.
Coast and Geodetic Survey has prepared
815 by 15-inch booklets to replace the
cumbersome roll charts. With spiral bind-
ing and stiff covers, the charts fold out
into strips showing the shoreline. Harbor
details are shown in enlarged sections. The
booklets also list distances, speed limits,
tide table and fuel dock locations. They are
priced at $1.50 and $2.00, and are available
from Dept. of Commerce, Washington, D.C.

S i

A battery-operated spinning rod caught
our attention, so we spent a weekend try-
ing it. Made by Lectro-Matic Sports Inc.,
11405 E. 7th Ave., Denver, Colo,, it is a
close faced reel built into a handle that
contains three flashlight batteries. The rod
is broken into two sections. While we still
prefer the manually operated reel, the
Lectro-Matic does work. There are two
buttons on the reel, one for releasing the
line for casting, the other for automatically
reeling it in. The buttons became painful
to operate after an hour, but the manufac-
turer reports that this has been remedied.
The reel runs at a set speed, but slows
down with the added weight of a fish.
Priced at $39.

While testing the Lectro-Matic, we also
tried out a new lure designed by Kenny
Magoon of Buckeye Bait Corp., Council
Grove, Kans. Called Bug-N-Bass, it is a
plastic replica of a largemouth bass finger-
ling chasing a bug that is mounted on a
wire an inch ahead of the gaping mouth. A
surface lure, it rests tail down in the water.
A pop of the rod and the lure leaps after
the bug, gills on the sides creating a realis-
tic effect. We took two bass on the lure.

e

Game law violators are a scourge to
legitimate sportsmen, but they have always
been a part of the American scene. In 1646,
the Rhode Island town of Portsmouth
closed the “deere” hunting season from
May to November and poachers were fined
five pounds. This past season the Utah
Dept. of Fish and Game reported 107 elk
illegally killed, and Iowa game wardens
report that many bow hunters are shooting
deer with rifles, then inserting an arrow in
the bullet hole.

ST Q_E%zg-
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#50’and th1s COUPON

Is All That Stands

“Between You and the
Most Incredible Offer
in the Entire Physical

Culture World

SHI;

HERE'S YOUR POWER PACKED
20 SECTION PROGRAM !

% Section 1. KARATE COURSE. Deadliest form of
attack or defense. Samoral Suicide Warriors
methads an turn you oo an arsenal of fighting
power. Master s2orel paralyirng chops and
Elows

e Section 2. JUDD COURSE. Oriental seif defense,
a myltitude of (hrows and jimple techasqued 1o
ol an altacker to ribbans

¥ Section 3. SAWATE FOOT FIGHTING. Actual
photographs of Freach fool FAghters in action
s sy fasruers uadernorid methods

*5ection 4. SECRETS OF YOGA. Shows eaer-
citei and ancient methads of phyiical and men.
tal cultvre a5 pracliced for 2,000 years in the
Far East

o Section 5. STRONG MAN STUNTS. How to per-
form darriimg, kiliful fealy and Beach and gym
afrpbatics. Put of your gwn show,

W Section 6. HANDBALANCING. How to perform
intricale balancing stunts, ncluding the fabu-
lows: ome-hand.jland ich will impress yoor
friprnds

% Seclion 7. COMPLETE BOXING PROGRAM. Se-
crets galhered from the roughest, toughest pras.
Learn tw-filed machine-guen attacks & terrify-
ing fighting,

*Section 8. ALL-IN WRESTLING. Key holds,
Uhrows and locks vied by the werld's toughest
wresllers, more devaslating than baxing.

% Section 9. MUSCLE-BUILDING COURSE. Cre-
ated by championt from all ower the world
Build arm3, legs, back, chest, meck & develop-
menl o the limit.

% Section 10. WEIGHTLIFTING. Showing the reu-
tine wsed by Mr. America, Mr. World & Wir.
Ui '\.ITS-I Builds massive power and rupged
Lhreng

*'5-!1:1 :-‘l 11, SECRETS OF ENDURANCE. Develop
power-houte endurdnte 30d tremendgus energy
Hawve poliring staming and explotive resislance,

*Section 12, MAKING WEAPONS OF YOUR
HANDS. Haw 1o strenglhben every fibre & sinew
in your writls & handy making them devaslat-
ing, lethal wespons.

dSection 13, NERVE CENTER CHART. 21 wital
spols on the hyman body which protecis you
from @ hill-gragy attacher, gun shinger or Laile
Carf e,

% Section 14, KEEP FIT PROGRAM. Ar eatiee
revolutionary methad of keeping At using only
a thisming Bar. Up-ta-the-minule $coentific
method

*Snl o !I" DEVELOPING CRUSHING POWER.

mat (e deveiops pulverizing pawer in

o greng by using the “Power Dwil”
wa |6, CHEST-PULL COURSE. Special £a-
ercises for improving your wwimming, haseball
football, basketball athletics temnig, #IC

% Section 17. STIRRUP EXERCISES. A “must”
for the bodybuilder wha demands the mosl in
mucular definition gained from continucus re-
yistance

¥ Seclion 16. TENSION-FLEX EXERCISES. Which
develop pep, wigor, red-blooded witlality and
heawe your Lingling with energy & dynamic power

*Section 19. HEALTH EXERCISES. Derelop a
reck-swulid, pusch.procl midsection and perfeci
Qlowing hesith and witality

w Section 20. FAMOUS KlRlTE PRACTICE
DUMMY. The fife-lilce enclutive ““K-MAN" de.
;Miﬂ?d for practicing lunges, cheps, blows and
Eints
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xford Studio 2 yepmes st
Please send me complete 20 SECTION PROGRAM. | enclose 50¢.
NAME
ADDRESS

CITY ZOME STATE
Sorry, no C.0.D. orders accepted. Money-back guarantee.
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DERENSE

With cwer A QUARTER OF A
MILLION students in aver FORTY
countries in the world, OXFORD
STUDID, for ftwenty-siz years
b reigned supreme with prices
remaining al a record low and
vslruglioons wheth are the mgit
up-lo-date in the workd, All the |
couries have bBeen created By |
Champigns, nol just American
Chamgions, But Champigns from
oy far away as Australia, lndia,
Germany, France, England and
South Africa. This 20 SECTION
PROGRAM may be followed by
everybody! Thin, lat, young, old,
the Buty executive, the radesman,
the while collar worker, athiefes
~—EVERYBODY! Alter TWENTY-
51X YEARS STEADY, PROGRES-
SIVE GROWTH, OXFORD 5TU-
DID'S courses represent astound-
ing walue, and the speclacular new
scientific shorlouts to Karate at-
tack and Judo de'enie are encelled
only by Lhe wonder-warking meth.
ods of the physical culture
Couries.

Ilustrated with hundreds of
drawings and pheotographs
(most of them never before pub-
lished). A MOUNTAIN OF
COURSES, all in one package.

I
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Whether you
are a skinny
runt or a flab-
by coward
Reh -th‘rs program
: 3 will trans-

% form you into
1a fighting
terror in just
| 8 few minutes
of your time
daily.

ey
LT ]
23
-]
ig
et
Ta

You
GET
THE
LoT!

Canadian
arders 75¢

YES! ¥Yeu pet ENERYTHING, the
whale package for just 504! Nol
it ome tourse but 20 SPECIFIC,
DETAILED, PICTURE-PACKED
SECTIONS, revealing the latest
sientific methods 1o asswre suc-
s, Hundreds of dellars worlh
of wital information s packed
inte thil program, you gl Super
wall charts, hendreds of illuitra.
1egag whach Can B¢ underiiood by
everyone. The low price i possi
ble only bBecause we eliminated
all the frilts, color printing amd
tancy leather Binding

Oxford Studio 28088 &' .S

rect by mail you can enjoy

tIIIIIIIIIII

44A12 BROMFIELD ST. the same advantages as
BOSTON 8, MASS. g R
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As an electrical trouble shooter the Model 1561

= Will test Toosters, Irons, Broilers, Heating Pads, Clocks, Fam,
Refrigerators, Lamps, Fluorescents, Switches,

i
st b gt
ments ond burned out tubes.

& Measures A.C. end D.C. Vaolt-
oges, (bath 110 Velt and 320
Vol lines).

& 'Will measure current
tion [amperes) *hhﬁ
mmmﬁm
ng resistonce range
will measurs all resistances

commonly wesed in electrical
applionces, metors, ehe.

As an Automotive Tester the Model 181 will test:
+ Both & Volt and 12 Velt Storage Batteries =
= Starters = Distributors » Ignition Coils » Regulators « Reloys
& Circuit Breakers s Cligarette Lighters » Stop Lights «
densers = Directional Signel Systems » All Lamps
= Fuses + Heating Systems « Horns o Alss will
grounds, breaks in wiring, poor connections, etc.

MIH“MMH“IH . Cmdy

5

xn kil tha bobol price 'MI-IM_-
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RUPTURED MEN
GET $3.50 GIFT
FOR TRYING THIS

Here's your chance to get a $3.50 Truss without
cost if you have reducible rupture. All you do
is try a Doctor’s Invention for rupture in the
privacy of your own home on our 30-day trial
plan. Easy and comfortable to wear. Has no leg
straps—no elastic belts—or leather bands. Holds
rupture up and in. You can't lose . . . if you
are not entirely satisfied with the invention—
return it, but sure to keep the $3.50 night
and bath Truss for your trouble. It's our gift to
you for making the trial. If you are ruptured,
write today for free literature and facts.

PHYSICIANS APPLIANCE CO., 9182 Koch lldq
2906 Main 5t¢., ansas City B,

BUILDING CONSTRUCI ION

OFFERS RICH REWARDS

Over 300,000 jobs open in Buildi
Construction most years. Over 1 mil-
lion homes are built. Pay is high.
Be o croftsman, blueprint reader,
estimator, supervisor...or o con-
tractor. Mew easy CTl course trains
you at home. Earn cosh while train-
ing. Mail coupen for free fachs

T ———

Icounnc:n TRADES INSTITUTE, Dept. C-38
1400 GREENLEAF AVE. » CHICAGO 24, ILL.

| NAME . AGE
ADDRESS
LCITY IOME STATE

—-—_————_ __—-—_--—J

BRONZE FOUNDRY

Since 1935
r 11'*="'=5f3"'|‘ Schools ® Home Workshops e Invenfors

Make your ewn castings of aluminum, copper,

hlalll... silvar. Feundry sets are ovailable in
J'ﬁ sin sives, copacity 15 Ib. te 48 Ib. of red
0| bross, 2400 Deg. F. blost furnoce included
— «: with each. Write for Free Clltllnl

' KANSAS CITY SPECIALTIES CO.

P-3
-ll‘l'lv'l LLE, KAN.

LEARN FIBERGLASSING
| at Home in Spare Time

Interstote’s complete home training course in Plastics Fabrica-
tion teaches fibarglassing, plastic melding, costing, laminating,
internal corving, etc. Shows how to make hundreds of salable
articles of plostic. Professionally prepared. Special materials
furnished. Send postcord for FREE booklet.

INTERSTATE TRAINING SERYVICH
Dept. C-3, Portlond 12, Oregon

Order your FREE copy of

What You Should
Know About Patents

Comprehensive information on patents and
how to secure a patent. Write Popular

Bureau of Information, 575
22, N.Y.

Mechanics,
Lexington Avenue, New York

274 LAWN uowzn
MONEYRN 3], 10118

WITH THE

Enjoy a profitable lawn mower
sharpening business. No previous experience needed.
Place a hand or power mower on the Universal
Grinder. With only eme set-wp vou quickly grind
the stationary blade and all of the reel blades to
proper clearance without re-
moving a single blade from
mower. Vew Crrowlor Saw Grind-
ing Attachment available.
G. Spurlock of Arkansas
W 'nmirersal Grinder only
fwo months. Live 1%
made a wel profil of S227.00.°°
J. L. Peterman of Pa. wrifes:

_,;

writes: I have had my
milea from fesrn. Yel Rore olready
“Thank you for getling me starfed
in rhis wonderinl business . . . [ averaped $100.00 o week in Moy,
and mode $1000.00 spare lime fhis seasom.”"
Write TODAY for FREE FACTS on Big Money-Making opporfunities
in |.a:A n Mower Sharpening and TIME h?ﬂl;“f F‘I-I-’ii.

ROGERS MANUFACTURING CO., Dept. M-33, Lindsey, Ohie
30 POPULAR MECHANICS




More Fun Than You Can Shake a Stick At—Cnhevrolet didn't exactly invent
the 4-speed transmission, but we have certainly contributed to its popularity, starting with the
Corvette back in 1957. Just look at all the people who are equipping their new Jet-smooth
Chevrolets with that 4-speed Synchro-Mesh stick shown above. One drive will tell you why.
fts crisp, precise response lets you get the most from Chevrolet's superb performance in every
driving range, under all road conditions. You upshift and downshift smoothly and easily

through every gear like a born virtuoso. Chevrolet 4-speed Synchro-Mesh is an extra-cost
option in all three Chevrolet series, available with any of five optional V8's and with two
low-gear ratios—the 250- and 300-hp [Turbo-Fire 327's and 340-hp

Turbo-Fire 409 (2.54:1) and the 400- and 425-hp Turbo-Fire 409's (2.20:1 w
and 2.54:1). So take your pick. Your Chevrolet dealer is the man to go
see. . . . Chevrolet Division of General Motors, Detroit 2, Michigan. The make more peopie depend on
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EARN MORE-LEARN

AUVUTO

DIESEL MECHANICS

OR TRAIN WITH OTHER GREER DIPLOMA COURSES

(] AUTO MECHANICS (] REFRIGERATION
(] DIESEL MECHANICS (] AIR CONDITIONING
[ BODY & FENDER REPAIR [ MACHINIST-TOOL & DIE

] GAS, ARC WELDING (] AUTOMATIC
] HELIARC WELDING TRANSMISSIONS
] DRAFTING [] MOTOR TUNE-UP

O civ. & O G.1.
Skilled men are needed In every part of the country. Earn
top pay In established shops or start your own business.
Greer's expert Instructlon and sectual shop tralning teaches
youu how. You learn by doing—qulick, rasy courses using
the latest tools and equipment. Day, evening and part time

instructions avallable
Job placement ald and convenient livlng accommodations are

your: while

tralning. Contact GREER'S FREE JOD

PLACEMENT SERVICE when you enroll if you wish part
time or full lime employment assisliance.

TECHNICIAN COURSES

DIESEL AUTOMOTIVE TECHNICIAN—21 MONTHS
REFRIGERATION & AIR COND. TECHMICIAN—I1T MONTHS
(] WELDING TECHNICIAN—14 MONTHS

Pleose rush me free literature on the trade indicated

at no obligation,

NAME AGE

STREET

TOWN I0ME STATE

Established 1902

GREER:

TRAINING

_B_Dx 0, 12:9_ s _Hﬂlllﬂll Ave, Chicago 16, 1Il.

-

|

B
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Locks, Picks,
Tools & Parts
equipment
supplied for
use with
course.

Please send,
lllithout obli-
gation, FREE
Book, “"Big
|Money in
Locksmith-
ing."" and
|Sample Les-
| son Pages. Nn
| Salesman will

LcaJl,

“l Earned $400 While Learning”

Says John Braknis, Burlington, Ont., Canada

I earned 5400 during my fraining period. And
it was fun! The course was so easy. the instrue-
tors so helpful that | think anyone cam master
locksmithing, as | did.""

Add 50% - 100% 1o YOUR INCOME with
easy spare lime earnings. Cash in on nation-
wide shortage...in good times and bad.
Quickly step into a big-pay opportunity job
~high profit shop of your own.

Earn Extra Money RIGHT AWAY! All
Special Tools, Supplies Furnished
Age, education, minor physical handicaps
don’t matter in this growing trade. You can
quickly qualify as a skilled locksmith. Study
at home as little as one hour a week. Gain
practical experience through well-illustrated
lessons. Do real jobs on car locks, house
locks, padlocks and safe locks, under guid-

ance of experis.

FREE lllustrated Book

For a future as your own boss or in a high-
pay job, send for FREE book and sample
lesson pages. Only school of its kind. Lic.
State of N.J. Acc’d NHSC. Vet. App'd. Lock-
smithing Institute ( Div. of Tech. Home Study
Schools). Dept. 103-3, Litutle Falls, N.J.

— - MAIL COUPON NOW!- — — — — — — —

LOCKSMITHING INS‘TITUTE,BEN.IM-S-l
Little Falls, New Jersey

|

|

Mame l
(Print here) '

Address l
City__________ Zone__State |
[0 Check if Yeteran 1

Cat Runs on One Motor

How do you run a cat with one motor?

A new “four-point catamaran” by Cus-
tom Craft answers that question. The boat
actually runs on five points—the four rid-
ing points and the aft end of a tapered
wedge in the center of the tunnel (arrow,
above). This “fifth point” is 10 to 12 per-
cent lower than the outer points, making
it possible to run the boat on a single
motor without cavitation, even when it's
banking inside a turn.

Latest in the company’s series of radi-
cally different multihull designs, this new
point-riding cat is a direct descendant of
last year's Manta Ray.

Tunnel cavitation has always made it
impractical to run a cat on one motor.
However, the use of a spoiler in the center
of the tunnel at the transom to deflect
spray flow makes it possible for the prop
of a center-mounted motor to get a bite.

Spoiler Not Widely Used

This spoiler idea isn’'t new, but it has
never been widely used because of the
drawbacks involved. When built into a
normal cat hull, it not only adds extra
wetted surface but decreases the efficiency
of the tunnel's lifting effect.

To compensate for this, Custom Craft
has stepped the hulls and used a tapered
streamlined spoiler. The patented step
design by H. Donald Canazzi features
“breathers” which run up the side of the
hull just aft of the forward step. These
prevent the step surfaces from becoming
vacuum-locked, and increase the boat's
efficiency at low and intermediate speeds.

The new hull is available only in 15-ft.
and 17-ft. runabout models this year, but
Custom Craft already has other boats in
the works which will utilize this patented
hydroplane-catamaran design.
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Or Your

Money
Back

Guarontesd

SURPRISE FRIENDS, RELATIVES,
ENJOY POPULARITY AND FUNM GALORE!
In thizs introducto offer you get TOP HADID
GUITARIST ED SALE'S famous 68 page secret

svsbem worth 83,00 which tn:ll.ilhel Leathios you tn
ﬁr.w a beautitul song the firs ﬂlr and any mn# iy tar
ar note in seven days! Contains 52 photos, BY Minger
plaving charts, ete. Shows H'l'-'“' B Lume, L,

build chords, ass rins, dance chords, swing, ete., plus |1D |.n.||.ll.li|lr
;.n.;'[ WosLETn smigs, Words and ml.n“c a %100 Chord F Lnrdvr of all the
chords Weed fu peepular muasic: 00 Guitarist Book of Knowled P
TOTAL VALUE $7.00-ALL ‘I'Hlll for only $2.98. HI"'I\!} N MONE
Just your nooe and sddress. pay m:-umun 208 plus C.0.I). nstl.lr{‘
((r send §3.00 with order and plyu;-n:ll re.)  SEMEe Mum.}' back
Guaranies. ED SALE. Studio 153- M THE SEA, M. J.

RUPTURE!

An amazing Alr-Cushion Inven-
tion allows body freedom at work
or play. Light. neat, cool. sani-
tary. Durable. cheap. Day and
night protection helps Nature support weakened muscles
gently but surely. No risk. Sent on Triall Write NOW
for free Booklet and Proof of Results. All correspondence
conlidential.

Brooks Company, 346 State St., Marsholl, Mich.

FALSE TEETH

That Loosen
Need Not Embarrass

Many wearers of false teeth have suffered
real embarrassment because thelr plate
dropped, slipped or wobbled at just the wrong
time. Da not live in fear of this happening
to you. Just sprinkle a little FASTEETH, the
alkaline (non-acid) powder, on your plates.
Holds false teeth more firmly, so they feel
more comfortable. Does not sour. Checks “'plate
odor" (denture breath). Get FASTEETH at

drug counters everywhere.
CATALOG

BOAT KIT Fre::

# Fiberglass
or Plywood

5  Over 50 Models-12'to 22/
| | Cruisers, Houseboats, Runabouts,
i Convertibles, Family Boats
Rush eonpon for your FREE copy of
Lugrer’s new él ﬂ}uulnﬂ Bee how you
or anyone can build the boat you -hwa
Wﬁﬂhﬁd .save bito 34 the' factory built®
b?' dumg the assembly work in spare
hﬂ'urﬂ Every part and section comes pre-
cision cut, precision molded, pre-formed
or pre-assembled at the Luger factory.,
Mo fitting or guesswork, Direct Fact
ti- Yﬂ_rﬂ prices plus mass prodoction meth-
odla give yoo far more boat for your mon
—plus the fun of deing part of it yourself!
BWMI'“I-FI(‘.‘M'] Assemble I
Yourself . . . Save Hundreds of Dollars

Luger has cxnctlg the boat you want! From
168" lu mrmmﬁ.‘ Caribbenn Cruiger with 12° eabin

h_ . f ibarglass . !l’.lbl.ll -1 & f‘ihcrgla,’a runl.bi:llut.t. \r?lﬁl flg
uscm ein joat on t rus
MONEY BACK and seraw rlver1r§r::-:!|';vgh}vl1\rn al:;-h:tent
GUARANTEE EII-IHRH? l’-:Er lfxttr; undfletyl kNLW[ R.u-u!mli =
ouaeha -
l.ﬂﬂ n““ Pmm est D:IH-: on ::rm!?:n ﬁar’d:n‘r:r:’:::i:aun;

EASY TERMS Eﬁtﬂmhh CATALOG TODAY. Write
2200 Access Road, Dept. B-33,

Take 3 Years to Pay! Minneapotis 31, Minnesota

LUGER BOAT KITS, Dept.B-33
9200 Access Road, ﬂfnnp-n- 31, Minn.
Please rush new &4 Full Calor Luﬁ!r Boat Kit l

Rush

CQUPGI‘I Catalog ... FREE!  Include latest direct-from-
factory price liat,
Free Colar I
Catalogand i T l
Discount ADDRRAR e e R |
Prices g g R A LT ZONE - STATE o oceme. I
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MEN PAST40

Afflicted With Getting Up
Nights, Pains in Back, Legs,
Nervousness, Tiredness

If you are a victim of these symptoms, your
trouble may be due to Glandular Inflammation—
a constitutional Disease that requires special
types of medical treatment. Neglect of such In-
flammation may cause men to grow old prema-
turely and often leads to Incurable conditions.

Most men, if treatment is taken in time, can
be successfully NON-SURGICALLY treated for
Glandular Inflammation. If the condition is ag-
gravated by lack of treatment, surgery may be
the only chance.

NON-SURGICAL TREATMENTS

The NON-SURGICAL treatments used at the
Excelsior Medical Clinic are the result of dis-
coveries in recent years of new techniques and
drugs, plus over 20 years research by scientific
technologists and doctors.

Men from all walks of life and from over
1,000 communities have been successfully treated
here at Excelsior Springs. They found soothing
and comforting relief and better health.

EXAMINATION REDUCIBLE HERNIA
AT LOW COST | oo et o
When you arrive, our Doe- s hers.
tors, who have years of RECF.A.L-CGLDN
experience in this field, DISORDERS

make a complete examina- are often associated with
tion. You then decide if Glandular Inflammatien.
you will take the treat- | Either or both of these dis-

ments needed, which are orders may be treated at

= ROl : the same time you are re-
so mild, hospitalization is | ceiving Glandular Inflamma-
not needed.

tion Treatments.
Write For FREE BOOK

The Excelsior Medical Clinie
has published a New FREE
Book that deals with discases
peculiar to men, [t could prove
of utmost importance to vou.
Write today, No obligation,

EXCELSIOR
MEDICAL CLINIC
Dept. B6151
Excelsior Springs, Mo.
Centlemen: Kindly send me at once, your
New FREE Book. | am interested in full

—— —— — i ——— e — — —

information. (Please Check Box)
O Glandular ] Hernia
Inflammation [0 Rectal-Colon
Namag. .
Address
City State
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Pentagon
sidelights

By William R. Kreh

A real cool light to help guide planes
ditching on the ocean at night is being
tried out by the Coast Guard. The light is
made by packing a substance -called
“chemi-luminescence” inte two-by-two-
foot squares that are covered with trans-
parent plastic. Mixing water with the
chemical causes it to glow. The substance
neither flares nor flames nor produces heat,
but simply produces a cool glow. The il-
lumination isn't as strong as that in the
battery-powered bulbs now used to mark
ditch paths, but tests show that the larger
lighted area—four square feet as compared
to the virtual single point of a bulb—more
than makes up for that. In addition, the
new light gives pilots more depth percep-
tion in the dark.

o

Cold ships, quick starts. The Navy's wor-
ried about getting cold ships off to quick
starts so it's going to install auxiliary gas-
turbine engines in its antisubmarine de-
stroyers. The turbine can be started with
the push of a button, enabling the ship to
get underway immediately even without
any boilers fired up. And the extra power
plant can be cut in later to give an antisub
craft the added burst of speed it needs
while chasing an enemy sub.

[ E N T

Olive or nose cone? One defense con-
tractor mixes missiles and martinis with-
out disrupting his production line. The
firm turns out precision missile parts for
the armed forces on one production line
while nearby in the same building is an-
other line that produces a precision mixer
that allows dial-controlled amounts of gin
and vermouth to flow into a waiting glass.

2 T

NOW they tell us! A recent survey by
the Air Force showed that the safest posi-
tion in World War II bombers was the
ball-turret gunner’s roost. Worst slot, as
far as casualties were concerned, was the
bombardier’s compartment.

P

Amateur radio “hams” will have the
chance to get surplus military communica-
tions gear at no cost except for shipping if
they join the Navy's new Military Affiliate
Radio System (MARS). Members will be
taught Navy communications procedures

and will get enough practice through
planned competition to keep “sharp.” Any-
one over 16 who has an FCC amateur’s
license is eligible to join. More information
can be obtained from the Office of Naval
Communications (Op-94), The Pentagon,
Washington 25, D.C.
"ol "

A glass “well” with no moving parts may
some day be used to get fresh water from
the sea. A Navy employee has patented his
process for desalting water by forcing it
into a glass or plastic sphere. The sphere
is submerged in the ocean at about 800
feet. Pressure of about 360 pounds a square
foot forces the water into the sphere
through spaces between the molecules in
the glass. On the way the sea water loses
its iron and salt in what you might call
the “reverse osmosis” process. The Navy's
looking into the process to see if survival
kits can be equipped with glass wells.

P

Crews by computers. By feeding a com-
puter data about fear, love, anger and
frustration, the Navy hopes to create
“mathematical models” of mentally bal-
anced crews for critical military missions.
The Navy is studying how the effectiveness
of groups is influenced by various com-
binations of individuals. High speed com-
puters may eventually enable scientists to
analyze crews with greater accuracy and
efficiency than they can now. The analysis
could be especially helpful in choosing
crews for isolated radar stations or sub-
marines. The study is called “Project Ar-
gus,” meaning advanced research on
groups under stress.

N T

Blip burns. Navy researchers are trying
to develop special clothing for men who
must work within range of radar transmit-
ters. Some of the new radars used on Navy
ships are so powerful they're capable of
inflicting deep body burns.

R

A tall fish tale. Staff Sergeant Daniel P.
Swanson, assigned to a “Texas Tower”
radar platform off the coast of Cape Cod,
recently hooked a 42-pound lophius pisca-
torius, better known as an angler fish, from
80 feet up—the distance of the gap be-
tween ocean and tower platform. He
caught the fish with a gadget called a
“bear trap” which the airmen devised. The
trap consists of a triangular-shaped steel
bar with sharp prongs. Tied to a strong
cord, the gadget is placed over the fishing
line and down over the head of the hooked
fish. A yank on the cord some 80 feet
above catches the prongs behind the gills
of the fish and permits it to be hoisted
aboard without breaking the fishing line.

POPULAR MECHANICS



Learn Radio-Television
Electronics

by Practicing at Home inYour
Spure N

WITHOUT EXTRA CHARGE NRI »

provides special kits that bring ﬂ" it

to life things you study. Makes [L#
learning easy, interesting,
fast. All equipment
yours to keep.

From Radio-TV Servicing and Broadcasting
to missile launching sites like Cape Canaveral,
NRI graduates share in the gigantic Elec-
tronics industry, [nteresting jobs await you
in studios, on ships and planes, in your own
business, Mail coupon today for NRlcatalog.

Many NRI gTﬂ.duatns help build, install,
operate and service uulnmated electronic
equipment for the new "'Space Age” we live
in—equipment used in offices, factories, the
military. Others have important jobs as in-
spectors, laboratory technicans, ete., or hold
essential civilian posts with the Government
and Armed Forces,

MARCH 1963
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Fast Growth Offers You High Pay, Pestige Bright Future

If vou check the classified advertise-
ments in your local newspaper. you
will lllli‘lrlulﬂrl'“\' s I Ju|r i
tunmities avatlible for men with Il e
LS 15 ||n|11|.‘ v foer e other fleled.
Harily withowt exceplion. these are
better than ooeroge jobs, with bright
futures . . . jobs for which '|H1. cold
.l M. SMITH quality through Thes-
Pragident =omd= of men hke A ekl of
tpae withwut a high schoal digslomee- have maoved wp

1o geww] gy and cnjov greater prestige in jobs with
TV el Mok bBroodeasting statbons, 0 mchustciad
planit= mak Elevtronic egquipment or in businesses
of tlwir own where they sell, install and service

Welio ancd TV =,

Train With The Leader

|q:|||| thir many '\H] I-'-' l|.||| w pw Taking advantapge
i i ng Kl

= Tral |:||||. for beginners  for men with-
ol ||.|'|.1. Wiz expecienee, Throughout the U8, .il'ul.
Cinselan. sunvesslul SR graduates ane ||r||u|"||:u'| s
practical to 1rain ot home, in Your spare ime, al your
own guwe. Reep vour present job while training.
NI supplies this troining ot low oost because i kS

NRI Trained These Men

Before enrolling 1 could hardly make ends
, meet. Now | have my own business, the
. best instruments and a service truck.
JULIUSHILLENBRAND, Brooklyn, N.Y.
Mler grucduating 1 was a shipboard radio eperator.
Wow I am chief engineer at Station WARA.
f" NRI was 8 wonderful foundation. g
- &.—\\'!;:;}ND D. ARNOLD, Attle- I:
3t} HE- i
i LP" Thanks to NRI 1 am in a top pesition with
Lhe Federal Aviation A in the Navaids Electron-
ic Bection. JOE DUCKWORTH, Fort Worth, Texas
Four montha after starting vour course 1 left
my job in a hardware store to work ot Ray-
theon Mnnul’ﬂuunﬁt Mow [ amanengineer-
ing assistant in Microwave Power Tube
Research and Development Laboratory.
LEONARD BLOOM, Newton Centre, Mass,

if Time

“This can Z:*_L:i

' I ACCRETIO MPMBFR WATIONAL HOME TTUDT COUNORL

the oldest and largest home-siudy Radio-TV Elec-
tromics schonl, In ew L. wou will find the
Flectronies feld o (| - ||r the |1n!s|:|u|;p:
man. And the NI{L L tloing™ method i the
miwd prection] way for you 1-- ;.nl into this exciting
feeled |.|u|l..r|'.

Start Soon to Earn More

NRI training can bring prompt financial return, Soon
after enrolling, NRI shows vou how to earn 310, 815
and more 5 week extra fixing =cls in your spare time,
to o profitable Hadio-TV business of
yvour own, O ||-:'r> have found good paying jobe
within a v r af Lrtnrnllln

Muil the coupon below 11 IAY for our FREE
CATALOG. It tells in words and pictures about the
Amazing beld of Electronics. Head success slories
Sew the equipment you get. Find out about the NRI
fil-day free trial enrollment offer and convenient

- monthly terms. National Hadio Institute, Washing-

itam 16, 1. &

GET 64 PAGE
CATALOG

FREE

MAIL THIS
COUPONNOW | s
| National Radio Institute
l Washingten 14, D.C. ACA

=erld mie full mformnten witll svsl or nhh“ti*_ Na
|' repiresentate will call. | Please s

The
Field of

Elnits

I D o 1T T—— -
I Uy SR —
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If you are thinking about
a business of your own,
consider . . .

WATCH
REPAIRING

Trained, part time watch repairmen
report earnings of $5-$6 an hour.

Here's a second income trade that’s made to order. It
guickly leads to & business of your own. You can be your
own boss . . . work where you please . full or part
time. And earning opportunities are the best in years.
No need to leave home or job to learn this light, clean,
fascinating trade. Chicago School of Watchmaking will
train you by correspondence to repair Swiss and Ameri-
can watches. It's practieal, shop method training you
can do at home. You need no previous experience. Age
is no barrier. Tuition only 25 a month. Diploma
awarded. Write today for free sample lesson. No cost
or obligation. No salesman will eall

CHICAGO SCHOOL OF WATCHMAKING

2330 N. Milwaukee Ave., Dept. 133, Chicago 47, Illinois

FREE BOOK and SAMPLE LESSON

ﬁi:ugn School of Watchmaoking, Dept. 133
2330 N. Milwaukee Ave., Chicago 47, lllinois
Please rush free somple home study lesson.

$17.00 AN

can be earned
taking & finish-
ing beautiful
photo broaches
in 2 minutes
with P.D.Q.
Comera. Easy
to operate.
Complete
outfit only
5105. Free
information.

P.D.Q. CAMERA CO.
1546 Cortez, Chicage 22, lil., Dept. PM

o

EXACT SIZE
send 504 for 2 samples
block & white and sepia.

JEEP OWNERS

RE-POWER NOW WITH A V-8 OR 6 CYL. ENGINE — USE
FORD—(HEY.—MERCURY—GM(—PONT—STUDE—DODGE OR PLYMOUTH
In Jesps, Jeepsters, Sta-Wgn. trucks, Kaiser & M. J. cars.
Conversion Kits $45.35 to 5$56.90. Want fast action? Give us full
information., send S15.00 Dep. and we will ship correct kit. Bal.
COD. Send full amsunt for prepaid shipment. Wire, phone or write
today. Details FREE.

HOOSIER MACHIME PRODUCTS CO.
312 5. E. 6th St. Phone CR 6-3442 Pendleton, Oregon

gmnke your own

e Gem Maker comes complete with all
RBeversary equipment, including a super-charged
diamond blade for sawing, and all the wheels [or
grinding, shaping and polishing: alse complete
instructions. The romplete equipment as shown
lesz motor and belt for enly 316.50,
f.o.b, RBorlington, Wisconsin, Write to-
day for Information and litern.
ture,

BELl MANUFACTURING CO.
Dept. P, Burlington, Wis.

I
|
|
Age___ I
|
J

| MHame
I Address — -
I City. Zunu

at Home .

MANY FINISH IN 2 YEARS

No classes. No tlime wasted going to and ifrom school.
Progress as fast as your time and abilities permit. Standard
H.5. texts supplied. Thousand: enroll each year in this
fiti-year-old school. Send for FREE descriptive booklet.

—— ——— —— — —— — — — — —— — —— —

. High School

AMERICAN SCHOOL, Dept. H345
| Drexel at 58th St.. Chicago 37, Il
I ‘Without obligation, plesse send FREE descriptive booklet.

l Name.

I Address
Accredited Member NATIONAL HOME STUDY COUNCIL

e e . s e s s s, e . S — o T, i e e i,

Send for your free WHERE-TO-FIND-IT list
giving sources of supply or further informa-
tion on articles in this issue.

STOP FRONT DRIVE
* DRAG AND WEAR ON

Froe-wheeling Z-wheel drive with Warn Hubs
means biF savings in gear, engine, tre wear,
rms—plus more pep, peErformance,
and easier steering, Rugped, dependable, proven,
with over 500,000 in use. Iron-clad guarantes
we Lock-0O-Matics that change drive as you
shift, or manual Locking Hubs. Models for all
1-w. ds. at dealers. or write for literaiure.

WARN MFG. CQ. Riverton Box 6064.a

Seattie B8, Wash.

power in hig

EXCLUSIVE DHUBLE-IEAHIHG

HEAVY DUTY PUMPS

IRRIGATE » DRAIM = EFMUI.ATI * SPRAY

olor oF [arser . HP for up o 5, 200
GIH B0’ highi or !UII.'N'.'.I GPH from” 253°
1!‘! |1||_~|.I !'l."' nul;lql ;ﬂnlrss shaft.
TYPE X—2 ail-less OHEE ATinms

Won* tB:u!t ........ e s‘ 0-95
TYPE XB il Learing mode

Best for heli ll;J\.'t'n o sl 2!95
Postpaid if fﬂl with order.

J'np-- ol Jiar url In-d'l
MOME IAGH Gu r !.ll
Cantrifugal lnd Gear Pumps m MI Sizes

uuw:?n PUMPS, Bolls Mead 2, N. 4.

—_— P -
FOR BIG PAY JOBS ON DIESEL
AND HEAVY EQUIPMENT

Qualified, trained men are needed NOW to operate, serv-

ice, repair the Diesel and Heavy Equipment used in the
fast-growing highway building, trucking, transportation,
ete. industries. If you are mechanically mc].med Inter-
state can help you qualify for these unusual job and ad-
vancement opportunities. Get information today about
Interstate’s internationally reco, General and Cum-

mins-approved Diesel hom-e training_ programs. No obli-
gation. Free ndwsnry placement service for trainees. Men
are needed NOW

- GET THE FACTS TODAY!
FACTORY |~iSieisiii Taainin Seav. |
ml“ I!u:hp infwmm;:rmd I‘%S?’E::ol )
Courses, Factery Training and Die- i
e sel Job 'Dppcrlunhr;; '
| Address l

POPULAR MECHANICS




Now . . . a unique, exciting answer to the educational
needs of your job, of your family and your social re-
sponsibilities.

Britannica Schools, newest member of the Encyclopae-
dia Britannica family is first to offer you this revolu-

Brltannica tionary approach to home study: easy-to-assimilate
“teaching machine” programmed learning e+ fresh,
Sch ools tailored-for-today course material specifically created
for education at home ¢ home application of the price-

S . & less tutor-student relationship.
@@ Find out more . . . about the complete range of courses

. about why this exclusive program is the home
study answer for you. Fill out and return the coupon
today.

The First New Approach To Learning At Home In SO Years

19 new Britannica courses now available. ..
all rigorously tested in classroom and industry

AR ! -y FOURTEEN

s AR PROGRAMMED MATHEMATICS COURSES
?_ o For the first time outside a school system, mathemat-
L A % ics is taught through step-by-step “‘teaching machine"

method. A complete series of secondary and a major
portion of university mathematics are available.

Basic Mathematics « Whole Numbers and Numerals » Alge-
bra | « Algebra Il « Plane Geometry » Solid Geometry » The
Language of Algebra » Trigonometry « Analytic Trigonometry
¢ Introductory Calculus | & Il « Management Decision Making
» Verbal Problems » Introduction to Sets, Inequalities And
Functions » Descriptive Statistics

/ FIVE “HOW TO COMMUNICATE" COURSES
J Writing is for Readers — This language skills course
stressing expository writing is a must for the college-
bound, rewarding for writers.

“The Listener” COMMunication in Business and Industry—Learn how
by John Fifles !0 communicate clearly and concisely, from the presi-
dent’s report to assembly line orders.

Te;hnical Writing: 1. Introductory—IIl. Advanced — In
this case approach to writing for a space-age industry,
a difficult subject is simplified.

NOW . . . FOR THE SERIOUS WRITER
OF FICTION . . . by exclusive arrangement

lowa Writers' Workshop- world-famous fiction program.

Gentlemen: Please send me additional information on the courses
checked. | understand that this obligates me in no way and these
courses are sold only through the mail.
[0 Mathematics [1 Management Decision Making

. " L% . UU [] Writing Is For Readers [ ] Communication In Business And Industry
Bﬂ[ﬂﬂﬂlﬂﬂ ‘éj S{'h I'S [ Descriptive Statistics [] Technical Writing | And 11

A Dirision of Encyclopasdia Britannica Press. Inc. [ lowa Writers’ Workshop Fiction Writing Program

NAME AGE
14 EAST JACKSOMN BOULEVARD
CHICAGO 4, ILLINOIS OCCUPATION
ADDRESS
CITY ZONE STATE
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a p tn sﬂ#ﬂ a Mnnt. Car furnished.

Compare THIS Job to

Then, if you'd like to swilch, I'll Show You How fto DO I

Let me show you how to get into one of the fastest-
growing professions in America—Auto Claim Investi-
gating & Adjusting. Here's why insurance companies
are glad to pay top prices to men in this particular field:

This year more than 25 million accident claims will have to be
settled, and every year the number increases! No wonder
insurance firms are glad to pay big sums for experienced men;
provide such extras as a car, private office and secretary, free
insurance, pensions, ent. expenses, other benefita, Even with
only an average education you can far in this exciting new
ﬁelg. We can teach you all the basic facts you need right at
home to get started in vour spare time. Just a few weeks
pleasant study reading case histories, learning procedures. You
ean set up yourown office or work for a company. No need to
chaﬁgrmnt loeation. No tedious office hours. We even sup-
ply tE employment help! It costs nothing to find out all
about this fascinating new profession for men from 20 to 60.
Write to Liberty School of Claim Investigating, Dept. 93,

Libertyville, Illinois. (Liberty School of Claim Investigating is
Approved asa Private Business School by the State of [llinois),

'_—"S!HFLY MAIL THIS COUPON NOW! -"—---I
Eric P. McNair, President, Dept. 73

| LIBERTY SCHOOL OF CLAIM INVESTIGATING |

| 1139 W. Park, Libertyville, lllinois

Bhow me how I ean guickly become an Automobile Claim Investi- ]
| gator & Adjuostor, and s PR
I cial benefits I ean gmin by switching into this exciting new profes- I
sion now. I

explain the many important soeial and finan-

I My Name oo
1

PN T R R S S

HELP WANTED-SPARE TIME

SENSATIONAL NEW LONGER-BURNING
LIGHT BULB. Amazing Free Replacement
Guarantee—never again buy light bulbs. No
competition. Multi-million dollar market
yours alone. Make small fortune even spare
time. In:redihlgquiv;h sales. Free zales kif,
MERLITE (Bulb Div.), 114 E. 32nd, Dept.
C-15E Mew York 16, N.Y.

fn Canada: Mopa Co.,Lid 371 Deowd 50, Manireal . Q.
N
—_—

Ny W
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ADDING MACHINE
theOneYouHave NOW B . ... o

KODACHROME I & I
8mm Roll or 35mm 20 Exp. Mtd.

$1. 00

B8mm MAGAZINE ................. J9
I5mm 36 EXP. MTD, ......cniiiiunns 1.75
SEND FOR FREE MAILERS and our big
FREE 25th Anniversary CATALOG of Film
and Processing, Splicers, Titlers, Screens,
Viewers, Cameras, Projectors at low discount prices.

e DEPT.PM

4247 5. Kedzie @ Chicago 32, 111

Issped te commemorale the
first elections held in MNepal,
this stamp piclures the Ne-
palese flag and map in fwe
colors. Complete set! FREE!
While they last. with ap-
provals. Act now! Just write:
“Send me your special offers.””

| PHILATELICS UNLIMITED .. 255t Ree

ADD — SUBTR. — MULT. — DIVIDE

Does all 4 operations quickly, accurately.
Adids & subtracis to one billion! Fasy 1o
wse. Carry in pocket or purse! Leathereit
cage. Quality made in America Mimniey
back guaranies. Agents wanbed., £1.08; 2
for £3.60, (Add 4% iax in I"a.)

TnM THuM P, O BOX 2ITE,

DEFT. M-13
BETHAYRES, PENNSYLVAMNIA

-

A BRICK FIREPLACE,
PLANTER, KITCHEN
OR ACCENT WALL IS
SO EASY WITHZBRICK

Bring the beauty of brick Into your home with Z-Rrick. Each
brick applies to the wall with special adhesive as easily as piling
blorks, No foundstion or mortar required. Foawr porgesns decaralor
rolare, True unit masonry (nol a plastic Imitation.) Fireproof,
easy-10-clean, soumd ahsorbing. See your Jdealer or write for free,
eelor brochire with Jdetalls and name of nearest Z-Briek dealer.

I ——————————————————— e .
| Z-Brick Company, Dept. G-4, :
I 5400 14th N. W., Seattle 7, Wash. 1
: Gentlemen: Please send me your brochure for a I-Brick: |
y O Fireplace [ Plenter [ Kitchen 1 Accent Wall |
i Other = :
: MNAME 1
| ADDRESS 1
b city COUNTY = STATE .1.

e e e e e ]
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It’s Like Having Auto Factory Experts
Right Beside You... o/

NOW -—Whether You're o Beginner or an
Expert Mechanic—You Can “Breeze Through'

GENEH#‘FOI

Just About ANY Auto Repair Job— e B " : - :
QUICKLY—EASILY —RIGHT! Corvare ol B § A /
Bary " ; -

Sr'lflpfrf‘i'ﬁ'—- you had sn auto- Engineers from e . A i

mobile factory enginesr every automobile and i

inding right beside you . . plant in America . 2

guujmz your thh !hr.-u.gi :";I'_IL":;'_‘ ke r"“'f"l’
every step of even the toughest \:rri.frurltgurrﬁﬂv;-l
car repair jaba! TI1|.:'.'|: how you'd woior enr line
“whiz through” every job! No Now the sditars of

wonder, then, that 4,000,000 MOTOR'S have gathered together
MOTOR'S Auto Manuals have this wealth of “know.how™ from

bean sold. Mo wander 3o many 191 Offi Manuals and
k o crystal-clear

DIST

thousands of beginner and ox- i roled it « 1 I“ i Pyt
pert mechanics alike are already RN T e kSl Sodeod Dok AUTOMATIC
"\ Tl.ﬁNSMISSIﬂNS

TETL.T MOTOR'S brand-new EXACTLY WHAT YOU MEED TD KNOW
AUTO REPAIR MANUAL. It Includes Autar i

L = '

3 - L]
P DI :'.uu‘ml M
B

shows you, in step-by-step words stong, Overdrives,

and pic g5, facto approved Brakes START

rEpair p slures for fixing pra ar s '”G HOTOFS
tically ANY part ANY car Al -rnah-r*\.. e in - L
listad hars — 1955 through 1963 v Distribitors,

Na gussswork! MOTOR'S
Manual *“starts from scratch”
leads y o irough entire job with
easy directionn You CTAN'T go Replacemment
wrong!

OVER 1,200 BIG PAGE] —
OVER 2300 PICTURES
NE—\ REVISED, E%[.AH(-ED

OVERDRIVES I

'I'l.l

UCH MUCH MoRE: T

MAIL COUPON NGW FOR 10-DAY FREE TRIAL

[Aftech fa Paifeard il Mare Convanicnal)

FOR 10 WHOLE DAYS

MOTOR BOOK DEPT
Desh 313, 250 'W. 33th 5t., New York 1%, N, T,

Rush to me &t once Mtﬁl}h 8 New AUTO REPAIR MAMUAL.
If QUK. I will remit $2 ir 3 monthly for 3 months and
n.ﬁJ'.u.11n-| nt of §1.95 rry charges and sales tax )
ane month after that O turn the book postpad

SEND NO MONEY

Just man! coupon. { Attach it to
postcard, for faster action.) Unless
ou sgree this book is the great

e
with this

And if y est time- and work-saver u1l.|.'v!
EVET Seen return it in 10 daws, - 10 days
pay nothing. Mail coupon to "
MH I'OR Book Dept., Desk 313, Prnt Name . ' Age
150 West 55th S5t., New York
1%, M. Y. {Bchoals, Bookstores: Address

Write lor Discounts §.
Chiy Tone . Etate

Also send me 10 days' Free Trial MOTOR's New T.uc”
REPAIR MAMUAL. If OK ., I wall it $11.00 plun delivery

charge and sales tax in 10 days herwise [ will return book
postpaid in 10 days

Same FREE Offer On MOTOR'S
Brand-New Truck Repair Manual

-ally every job on gasoline and
de since 19521 Ower 2,000 -
10-Day trial. Check

Covers pra
1 trucks
tures, B00 big pages. FREE
proper Bow in Copon.

rg» By encloslng WITH cou=
#83 for Auto Repialr WManual
v sules tux. Same return-refund
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LEARN

ELECT 0018

T

ELEVISION

Train in the
new shop-labs of

OYNE

ELECTRICAL SCHOOL

on a quarter of a million dollars worth of
equipment for a Big Pay Job and an ==
Exciting Career. Special finance
plans. Part time emplovment
service while in school. Also Free
graduate employment service,

Use this coupon to get our FREE BOOK

“YOUR OPPORTUNITIES IN ELECTRONICS”

COYNE ELECTRICAL SCHOOL, Dept. of Electronics 33-5
1501 W. Congress Parkway, Chicage 7, lllinois

ADDRESS

CiTY

ELECTRICITY

EEM%

the world famous III..I l BEL

. — ZONE.
Unlike most other schools, we do not employ salesmen

P —

42

Give me
a man
who's

nice’'n

No doubt about it...a girl likes to look UP to her man!
If your height is handicapping you socially or in busi-
ness, don't go around feeling sorry for yourself! Do
something about it! With the help of “ELEVATORS",
the amazing height-increasing shoes, you can “‘grow"'
almost 2 inches taller—in seconds! No one will be the
wiser because "ELEVATORS" look and feel
just like any other fine shoes. Write for
FREE BOOKLET today. Brockton
Footwear, Inc., Deptl..703-D
Brockton 68, Mass.

SN - | ¢} | - —

HEGHT INCREASING SHOES

Elevators

A BUSINESS OF YOUR OWN

/-HEFAIH HYDRAULIC JAGKS-\

Earn while you learn at home. Millions of jachs in gas and subo-service

slations, bruckers, body-shops, riggers. 1actories, farms need servicing
We show you HEW — easy step by step directions and what tools to use.
EARN UP TO $5 an hour, in spare time, in your basement or garage. Start
your pwnt business NOW!  Write for folder P 3 and free banus affer

INSTITUTE OF HYDRAULIC JACK REPAIR
k A Cg;npud -:Eg: ?:‘.-nndr‘: Jl:}“;g'. J

[ BARBELLS

140:-Found, CHROME DELUXE Har.
bell-Dumbbell set only $19.80.
This is our feature set and is the finest
ever manufacturod.

100

Training with adju=table weight is the BEST
POUND ““_L to keep fil: the ONLY way to develop
SE‘[ groat strength and a perfect body. As the
oldest and best eyuipped barbell company,
s 1 z_so BUR gives value and prices no one can egual.
SEND FOR FREE CATALOG
Extra BUR BARBELL CO.
12c Pound Lyndhurst 9, Mew Jersey
BIG! SEND FOR Flll. BiG,
‘rtll‘ln CATALOG NOW! Graduales report

making substantial incomes. Start and run your
own bustiness qu-:t Men, women of Bl aoes,
ledrn casily. riy
Manngement, -\
related sub
roamaE  in e
Write TODA

Approves “l:rrld War 11 and khorean \Qtuln’
WEAVER SCHOOL OF REAL EET.&TE E.s aﬁ]
35 :I.- Broad way I'Ij'.

[ALK THRU ANY HM]ID WlH THIS WALKIE TALKIE!

YOUR OWN POCKET SIZE RADIO S'I'ATIBH
Hends your voice o any car or house 1t1|'!I1.l Works

c 5
I.j'-i‘ﬂ'l"lﬂ EWanh l|
1 No obllzatia

wp to 1-2 miles (rofm car Lo C8F of rmm'-u

hliwks house o house dejeemding « x
fhin=. Just Push Button to T Nn Eomphcatﬂl
Hookups ar Wires—Anyons can wie il, Transistof

jwrwered by Anshilite hailivrivs, Mo Licenss or
Permits Nesded, Quarantesd to Waork, 1
Service Gui-finIH‘.- 'I-hnuhi Lasit for Y

SEND ONLY $3.00

postage or send 81
livwery, Heasldy s l’ih' y

i e Order ynur
WESTERN RADIOD, Dlrp! TF- 3. Kearney, Nebr.

'_Throwmg I(mfe g 1L

Spuml

_ PIERCES
METAL

whicd & l1.1l1.m1:11. paint Ternes rlﬁhl Into bull*s cye with
itive accuracy! Deep penetration! Easy throwing! Hard
il for hunting gwne,
o ¥ .r..uru:r Tl

k. 1.00. DelLune Chrame Finish Model
an Purposes 52. iu l-l'i“lﬂ'f Sheath 50c. Professional Knife

Throwing Book 25c.
JOHNSON SMITH & CO.,  Dept. 232, petroit 7, Mich,

Shrinks Hemorrhoids
New Way Without Surgery
Stops Itch - Relieves Pain

For the first time science has found a
new healing substance with the astonishing
ability to shrink hemorrhoids and to relieve
pain — without surgery.

!n case after case, while pently relieving
pain, actual reduction (shrinkage) took place.

Most amazing of all —results were so
thorough that sufferers made astonishing
statements like “Piles have ceased to be a
problem!™

The secret is a new healing substance
{Bio-Dy ne®)—discovery of a world-famous
research institute.

This substance is now available in sup-
pogitory or ointment form under the name
Preparation H® Ask for it at all drug
counters,

sl letlefemas, fum, Cutlery suwol,
You must b delighted or

POPULAR MECHANICS



"Not everyone does as well, but T. N. CODY, who started a business of his own, reports...

" Forl2 months § PER
I've averaged

MONTH
—most of it clear profit for me!

INCOME
Many men have discovered how to be independent, to be free of layoffs
and bosses. C. G. Naples grossed more than $200 his first week. A father-
son combination grossed $44,000 their second year. H. Lemon says,
“I netted $133 in one 8-hour day.”

How much you earn depends largely on you, but we help you to
start and work with you for your success. You need no special
skill, no large investment. Start part time if you wish. Hire helpers
as needed.

NO SHOP NECESSARY » Our PORTABLE ELECTRIC DE-

TERGER shampoos rugs, carpets right on customer’s floor.
Wonderful results bring you repeat business, large fees. So MAIL ﬂOUFDN TODAY FOR FEEE BOOK

efficient and safe, it is used by largest hotels and railroads. | YON SCHRADER MFG. CO. I
310 “R"” PL., Racine, Wis.
nun; 15 H?T A LEASE ARRANGEMENT - T!r{)u are free to oper- | Without obligation send me FREE booklet |
ate in an independent manner. You sign no contract. You | about your rUG DETERGER and tell me how |
own the deterger outright and are alwavs your own boss | [ can start my own permanent, profitable |
s business.
...and every dollar you take in is yours to keep. You pay | |
no fees, or dues, or royalties to anyone. And you take no | MNome |
risk. Your deterger is fully guaranteed and enough sup- | |
plies come with it to return far more than your invest- | Addres |
ment. Many earn the cost of the deterger in a week or | Fia e |

two. It costs nothing to get the details. .. write Topay. L___________________]

YOU HAVENT SEEN  goomer e oon

Over 1,500 Items Workshop Supplies, Equipment

i = | Finest Domestic and e ¥ il Zend for Crafisman
1 k- B rafis
I]M [N YO”R SHOP imoortef Waeds. .. £RE242 ™ | ‘?i?‘?:r‘é’;i=aw¥5bﬂ-‘1€%ﬁ:‘=‘n’“ﬁ:«'ﬁ
: 1ns... Urnaments | Bk i domestic and imported woods, wood

...Tools. .. Special i snd metal legs, ornaments. Over 1 500

: i "8 jtems! Hig values on tools, crafisman

= E Hﬂ"ﬂ"l’ﬂre oo TIJE'. i ; hnrdware, MospicT llhuphul:t:rrrsnp
LOW MONEY. |5 | | ples, Inmp parts, Glue injector, Bend

—— SAVING PRICES et help pay postage and hundling.

i Stanley Power Toals ﬂ* CraftamanWoadService, Dept. A-3

= Hig Disgoants! 2729 5. Mary 5t., Chicago 8, i,

rc_—----—_--__---_l
RAFTSMAN WOOD SERVICE .

2729 South Mary Street, Chicago ncﬁji ﬁun"“' A-3
Enclose find 26z, Rosh new CRAFTSMAN Wood Catalog, '

Many of them look like free-
form sculpture, but they are prac-

:  tical tools designed to do jobhs S :
= better. Graceful inside-outside ° AR oo 1

l_ﬂ]'.l"\’ ...................... ZONE. - o STATE a e o

calipers that record on a single _. o . S £ 2
scale, a battery-operated microm- - |
~ eler, a gas-powered, self-oiling
- chainsaw, a powered file that

shapes wood and metal with its

“tank tread”—they’re the tools - }P {3

of tomorrow :Iealgnﬁl by stu- - —Harvey C. Jones i “']e""!-iﬁ‘-;"’

I h 11” l Reseda, Colif. (Pop. 4,500} LR T !
- dents at the Illinois Institute of - e i e,
- Technology. You’ll see them in - | cierienceinstalied In. SCETITRIS

land Radiator Equipment — now services auto-truck-tractor coal-
ing aystema. This market is booming as radiators become smaller,
capacities less, {et preasures higher. Many Inland shop owners
$10-15-20,000 H’_i_?.l’ {names on request).
Inland —world's largest mir. of radiator servici
equip. — provides complete pkg.: FREE FACTOR
TRAINING, nu]:lph'EH.. ete. Proved merchandising
assures. volume. " 'Pay-As-You-Profit” purchase plan.
Profitable dept. for established business. Write for

APRIL
POPULAR MECHANICS | \g EEEsiiiseies
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BUILD YOUR OWN

Sehober

ELECTRONIC ORGAN

3 Models 1o
choose from..

Conceri Model
$1200
Consolette
Model $800

Spinet Model
%550

This is the Schober Consolette Model with
two full 6l-note keyboards, 17 pedals and
22 individual stops. It is comparable to fin-
ished organs selling from 51800 to $2500.

You'll love the rich, thrilling tone of a Schober Elec-
tronic Organ, and you'll love the price, too—starting
as low as $550. Whichever Schober Organ you prefer,
you'll happily find it's only half the price of a com-
parable, ready-made organ sold in a store. In fact,
many people who could well afford to buy any organ,
have chosen to build a Schober Organ simply because
they preler it musically! You get a full-size organ on
which you can play classical and popular music.

And you don't have to be an electronic genius to
build your own Schober Organ. The clear, concise,
step-by-step instructions make it realistically simple,
even if you've never touched a soldering iron!
Assemble it gradually if you wish. You may start for
as little as $18.94. Or you can order all the com-
ponents of your organ to be sent at once, and assemble
it in as little as 50 hours!

Even a beginner can quickly learn to play a Schober
Organ. You'll scon discover o whole new world of
music, and endless hours of pleasure. Unquestionably, |
this organ is the king of instruments!

We are so proud of our organs we've made a 10"
Hi-Fi demonstration record we'd like you to hear.
The initial cost of the record is $2 but this will be
refunded when you send for your first organ build- |
ing kit. [

THE -%Aﬂ-éf?é ﬁiyaxn CORPORATION

43 West 61st Street, New York 23, N.Y.

Also available in Canada, Australia, and the United Kingdom
r——————————_1
MAIL THIS COUPON TODAY
THE SCHOBER ORGAN CORP., DEPT. PM-9 I

43 West 61st Street, New York 23, N. Y. I

[0 Please send me FREE booklet and other literature on
the Schober Organ.

] Please send me the Hi-Fi demonstration record.
| enclose $2 which is refundable when | order my
first kit.

Name

Address

I City State

h__——__——__
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PROFl'I‘ IN YOUR SPARE TIME

- SMALLENGINE REPAIR PAYSBIG !

Outboard - Powermower * Chain Sow * ?ru:!‘nr

MAKE EXTRA MONEY — or fix your

own engines and SAVE! |llustrated, easy-te-

learn Home Study Course qualifies you os ex-
pert. Free information. Write today!

LINCOLN TECHNICAL INSTITUTE
SUITE 3£, 4T2 MARKET STREET, NEWARK 5, M. L

MUSCLE BUILDING
INFORMATION

ensational Melhods

Less Time—Less f—Better resulls

BCID\' TOMNE. Box 638, Narth Miami &1, Fila.

MNew
Effar

=y L5

New T0 page catalog
including cruisers,
runabouts. hvdro-
lanes, prams, sail
pats, catamarans,
air boats. hvdrofoils,
flying boats, and
accessories.

TAFT MARINE WOODCRAFT

Dept. PM-343 = 636—3%th Avenue M.E. * Minneapolis 21, Minn.

WEEKEND COTTAGES

CUSTOM BUILT ON YOUR LOT FOR
') PER MONTH

NO MONEY DOWN
100% FINANCING
Get FREE Brochure

20 other Models
to choose from

Investigote tha Mation's mas! sconomical way to owa o
weekend tottoge. Mol a pre-fab or pre-cut ! Na giant jig
saw purtlei Your ctottage will be cusfom built by moster
croftsmen for you on your lot or ocreoge. The monthiy
paymen! shown does nat include inside Ffinishing .
save many exlra dollars by doing your awn inside work,
or let Jim Walter do it for you ond odd the sligh! addi-
tional cast fa your manthly payment, Get Full details taday.
ktly kighar in Califarnia

Completely Pard Faor

ln Just 12 Years !

Prices sli

212 offices Coawt ta Emt. Write far nearest office locohion
HOME OFFICE P.O. BOX 9128, Dept. PM TAMPA, FLORIDA

Jim Walfer jir

T
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TELEVISION
SERVICING

= = kB

COMMUNICATIONS
ELECTRONICS

SELECTI

t‘ —

H-fl

T

COURS

R el

TRANSISTORS

RCA INSTITUTES
OFFERS A COMPLETE

HOME TRAINING
ELECTRONICS

‘I_.-ﬂl -
COMPUTER

PROGRAMMING

ON OF
ES IN

AUTOMATION
ELECTRONICS

Prepare yourself for an exciting and profitable career in
electronics. You need no special technical background to
start your training. Even if you do not have high school
training, you can start your training at home under the
guidance of RCA Institutes. Choose from RCA Institutes’
wide selection of courses including Electronic Fundamentals,
TV Servicing, Color TV, Communications Electronics, Auto-
mation Electronics, Computer Programming. Transistors.
Practical work starts with the very first lesson. You get

CLASSROOM TRAINING
Classroom Training in Mew York City and Los Angeles.
Day and Evening Classes start four times a year. In
addition, Radio Corporation of America offers a limited
number of basic courses in Chicago, Philadelphia,
and Cherry Hill, N. J. (near Camden). Detailed informa-
tion on request.

RCA INSTITUTES, INC. Dept pm.33

A Service of the Radio Corporation of America
350 W. 4th Street, Mew York 14, N. Y.
610 5. Main St., Los Angeles 14, Calif.

The Most Trusted Name in Electronics

MARCH 1963

prime quality equipment that you keep and can later use
on the job. You never have to take apart one piece of equip-
ment to build another. Perhaps most important, RCA's
liberal Voluntary Tuition Plan is the most economical home
study method because you pay only for lessons as you
order them. If you should interrupt your training at any
time, you do not owe one cent. No other obligations. No
installment payments required! Licensed by the Mew York
State Department of Education. Approved for Veterans.

Act foday! Send for this 64-page career book FREE!

To save time, paste coupon on postcard
— — T —— — —— — — -

RCA INSTITUTES, INC. Dept. PM-33
A Service of the Radio Corporation of America
350 West 4th St., New York 14, N. Y.

Please rush me your FREE illustrated 64-page book describing your
home training programs, Mo obligation, No salesman will call,

Name Age,

iplease print)
Address.

City Zone State
CANADIANS-—Take advantage of these same RCA courses at no addi
tignal cost. No postage, no custems, mo delay, Send coupon fo:
RCA Yiclor Company, Lid., 5581 Royalmgunt Ave., Montreal 9, Quebec

-_ﬂ“—“ﬂ-_ﬂﬂ-—1
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By Jim Whipple = . e Q &

Big-Inch Engines Reaching Displacement Limit
Ford Finds New Proving Ground—the Rally

As almost everyone must know by now,
the horsepower race is on again. Piston
displacements, rising like a July thermom-
eter, for the moment are at the top of the
tube with manufacturers agreed on a limit
of seven liters or 430 cubic inches.

This means that “full-house” versions of
these monsters will crest the 400-horse-
power mark as compression ratios, valve
timing, exhaust tuning and carburetion hop
them up to the magic figure of one horse-
power per cubic inch.

Agreement on a ceiling wasn't too hard
to come by between Ford, Chevrolet, Pon-
tiac, Dodge, Plymouth and Mercury—the
big six in the “go, go for glory” group. The
reason was simple. Having bored out to
the limit of the water jacket and stroked
to the limit of crank throws, they've just
about run out of cylinder block space.

Before the recent agreement, Ford prob-
ably reached the high-water mark in dis-
placement with a 483-cubic-inch behemoth
mounted in a Galaxie. This job ran at Bon-
neville, hacking out about 500 horsepower
while screaming through the time traps at
better than 170 m.p.h.

Now that the contest is on in earnest
from Dayton to Pomona, competitors will
have to concentrate on engineering their
power boosts instead of calling on the
foundries for cylinders of ash-can dimen-
sions. It's great news for motorists in search
of more bounce to the ounce (of gas).

The limitation on size will result in en-
gines that breathe more efficiently through
bigger valves (in proportion to piston di-
ameters). They'll be able to run faster,
thanks to overhead camshafts which will
permit more rapid action of light, short-
stemmed valves.

Thus, these engines will generate lots of
power at wide open throttle (5-6000 rpm)
at the same time providing good part-
throttle economy, thanks to the relatively
small displacement (in relation to horse-
power). Such small, high-revving engines
have been the power formula in Europe
where fuel is expensive and engines are
taxed on displacement formulas.

In the U.S. however, with its Southwest-
ern plains sloshing with petroleum, we've
gone the route of bigger combustion cham-

bers (and gas tanks) in a quest for power.

Fame is the payoff of the performance
race today just as it was five years ago or
fifty years ago. A car that wins on the
track makes out in the sales race, too.

Until this year drag strips and the stock
car circuit were the only arenas where
U.S. cars won fame and fortune, But for
1963, something new has been added—the
group auto outing known as the rally.

Rallies are not pre-game pep festivals
but keenly competitive contests of driving
skill and automotive durability conducted
on public roads. Here's how they work:

Two-person teams (driver and naviga-
tor) follow maps and instruction from one
to another of a series of checkpoints, ar-
riving within seconds of the prescribed
time. It's easy to win if you don't miss a
turn, if you're not delayed by traffic, if the
weather remains clear, and if you can keep
a perfect account of time and distance.

Toughest of them all is the 2000-mile,
four-day Monte Carlo run through Europe
in the winter. After a tortuous journey
through snow-slick Alpine switchback
roads that were a problem for Hannibal's
elephants, the rally terminates in the city
that bears his name. Those who've tried it
say that the Monte can be as tough a con-
test on man and car as was ever devised.

Ford has taken a bold step this year and
entered three teams in Falcon Sprints and
they're the first U.S. manufacturer ever
to do so. These cars were especially pre-
pared (by Holman & Moody) versions of
the new “flatback” hardtop V8s that Ford
has brought out for midyear. They start
out with 260-cubic-inch, 164-horsepower
V8's coupled to four-speed synchromesh
transmissions. Bendix-Dunlop disc brakes
(front) and booster are added as well as
beefed up suspensions, quick steering (12
to 1), Koni competition shocks and alumi-
num skid plates to protect the soft under-
belly of engine and gearbox when the cars
slither off the road.

As far as improving the breed in the
area of better handling and roadability we
don't think Ford could have picked a bet-
ter event than the Monte Carlo Rally.

It's no mean accomplishment just to fin-
ish that rally in one piece.

POPULAR MECHANICS
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Now! NEOTHANE tire outlasts regulars 4 to 1!

Heavy loads running your tires ragged ? Chips and scraps
chunking out valuable rubber? If so, then you need
Goodyear's extra-service, extra-capacity NEOTHANE
tires, the polyurethane tires that run circles around any
other industrial tires!

They may not look different from other industrial tires,
but their special polyurethane compound makes them do
incredible things. Like roll the way rubber does—and

wear the way steel does. And give their best performance
when carrying double the load ordinary tires can handle.

So when the chips are down—metal and glass, stray
nails and screws—and the pressure’s on—hefty, over-
weight loads—get the 4 to 1 bonus. Get NEOTHANE tires.
See your Goodyear Dealer. Goodyear, Akron 16, Ohio.

Another reason why: more lons are hauled on Goodyear
truck tires than on any other kind.

GOODFYEAR

MARCH 1963

KREOTHANE=T. M. The Goodyear Tire & Rubber Comparny, Asras, Ohee.
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"I Made
*5102°

in One Month’s Spare Time"’
—says Earl Reid of Ohio

HE FREE BOOK offered below was a big first

step ahead for men like Earl G. Reid of
Thompson, Ohlo, who says: “In one month I
took in #648, of which 8510 was clear. I work
only part time — do a lot of service calls on
ranges, dryers — also house wiring and elec-
trical maintenance."

YOU CAN ““BEEF UP’' YOUR INCOME,
SPARE TIME, OR FULL TIME,
WHEN YOU LEARN THIS WAY TO

Fix Electric Appliances

Like Earl Reid, many
others, YOU can now have
a steady. good-paying

are in use right now In
American homes, Seventy-
MORE are

48

“business of wyour own'"
right in your home. Spare-
time at start, full-time
later. No experience
needed, no big investment.
Learn how to Repair Elec-
tric Appliances, Many
men now make §83 to $5
an_hour!

FOUR HUNDRED MIL-
LION Electric Appliances

six million
bought each year. People
need them fixed, good
times or bad. YOU make
good money doing it. Work
in ¥our own basement,
EATage. even on tehen
table., You need only few
simple. basic tools, We
train wyou, at home, to
make sttadf money — earn
while you learn.

Quick, Sure Way to Learn
Everything You Need to Know

Our 24-page FREE Book
tells how ¥ou can '‘cash
in'* on America's Eleetric
Appliance Repair boom.

FREE Sample Lesson
shows how our easy, clearly
pletured instruction pre-
pares you for top earnings
and a profitable future in
this big field. All [or less
than 20¢ a day,

At no extra charge we
even provide all parts to
assemble your own sturdy,
portable Appliance Tester.
It shows you where to re-
pair, speeds your work,

Name . "
Address o .
- | R e

MATIONAL RADIO INSTITUTE,
Appliance Division, Dept. AC3,
Washington 15, D.C.

Please send me Free Book about your
Electric Appliance Repair Course and
a Free Sample
larly interested in:
[] Spore Time Earnings
[ Business of My Own

R

Accredited Member National Hm 51“1' 'IHIHIF

— . S— i —— — — — — — — — — ——  o—

makes sure each job is
done right. ready to collect
the cash coming to you.

Here's the big-demand
business you've been look-
ing for! — and the chance
to train for it with meth-
ods proved successful for
over 43 vyears. Get your
Free Book, Free Lesson
now. Mail coupon, letter,
or postcard to: National
Radio Institute, Appliance
Division, Dept. AC3, Wash-
ington I6, D.C. iNo obliga-

tlon, and no salesman will
call on you.)

. 1 am particu-

[J Better Job

SrssEssE R EERERRE AR ES

POPULAR MECHANICS

L__________

' Learsn PACKAGING ! —

worth
writing

) {43 ARG

Learn Profitable Profession

e in few months at Home
i Jl'1 MEN AND WOMEN, 15 TO 60

| F i BL0D eo 85,00 For 1-kour treatment is the sstablisbed

chargs Tor nskilled opermtor. Easy to learn and do,
. Umlbﬂu awinrded. (bpen vooar own office or earn goed
| income from Doctors, Hospitals, Clobs and other
henlth or recreationai canters, Wonder:
ful part-time profession. Low monthly
payments. Write today for free Anatomy
Charts and calalog. '«T obligntion,

ANOERSON SCHOOL DF SCIENTIFIC IKSSHE

"'\_ Dept. GI, Prlm:etun |]lll'|"}li

Make to 25009;
Profits at Home.

WITHOUT SELLING!

Package products at hoooe for natjon wide sales furce. You package
balk dlen:s i your own bome, Salesaien do poenr selling coasl-to-
copsl, FREE "*No Selling Mlan™" peveals thoussinds fuall. spare ime
big profit oppertunities Tv beginners in =elf-service packaging,
conttaclt packaging, gifi wrapping. We guide you siep by siep.
Everylhing furnished. Wrirte foday for FREER "1l|-.‘\T'["-'I‘ FPACK-
AGING PROFIT PLAN', ond frll details. No salesman will eell.

Dept. A-257, BOT sunm.-t Blivd.
Los Angeles 12, Cali

’ CATALOG OF WATERFRONT EQUIPMENT
AND MARINE ACCESSORIES

You'll want this excitin
colorful catalog of Perma-
Waterfront Equipment and
Marine Accessories. Com-
plete information on docks,
springboards, pontoon
boats, ladders, mooring bars
mnd other Parma-D products,
Send for your copy now!
1235 Central Avenus
Minneapolis 13, Minn.

NEED MORE MONEY?

Raise fishworms on Two-Way Profit System: Eam
SPARETIME CASH Kim«m'n worms for us under
GUARANTEED MAR : or shoat for $15.000
yearly selling locall mail to $10,000,000 bait
market! Exciting FEEE LITERATURE explaing BOTH
Systems—shows ACTUAL CHECKS earned by our growers, tells
amazing success stories. reveals startling facts on booming
market: includes Free lllustrated Raising Instructions — learn
how men, women, elderly can raise "em in backyard, garage.
basement! WRITE, right now—that knock you hear is OPPORTUNITY]

HDME PACKAGING CO.,

FREE!

__ DAKHAVEMN FARMS, BOX 915, CEDAR HILL, TEXAS

STILL SELLING THAT
““GREASY KID STUFF?”

Switch To Beaver Shoes
MADE OF MIRACLE EVERON
{Locks & Feels Like Leother—Wears Far Longer)

MAKE UP TO $350 WEEKLY

Every month the sales volume of Beaver Shoes
leaps! Beavers are the hottest sellers in
fostwear because they're the shoss of '{*
tomorrow—today ! Styles and eolors it

to suit every member of the fam-

ily. They retail for 52.29 ta

$5.59 and vou pocket the big-

gest eommissions DAILY in

the industry. SAMPLE KIT

FURNISHED.

* Made in U.5.A.—na cheap WRITE TODAY
FOR FREE
SAMPLE SHOE
AND EXCITING
MONEYMAKING
DETAILS.

BEAVER SHOE CO. Dept.

Beaver Meadows, PG
In Canada : write Box 94, Aururu,Unlnsiu

imparts
* Molded in one piece—no seams to rip
# Color can't fade; never need polishing
#* Contain no rubber—can't burn feet

* Completely washable, even in machine
* Sanitized for lasting freshness
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DISCOUNTS to

40% BY MAIL

NEW CATALOG READY!

. e T L = ria e The Largest Catalog in our 42-Year History
GATES GENE R A L CORPORATION It's New—It's Big— It's Better Than Ever

P.0. BOX 355PM FARMINGTON, CONNECTICUT It's from the “‘World's Hi-Fi & Electronic Shopping Center"

en “]Be"n de fee "’I 27 mouths B Here it is—the exciting, all-new 1963 Lafayette Catalog. |8
8 3BB giant sized pages—everything in hi-fi and electron-

College pimmun have higher income, mivancement. Majur corporas ics for the audiophile, technician, huI_:ll:r}'lst, student,

Liona viall us regularly to Interview and employ seniors. BACHELOR OF engineer and serviceman. Thousands of items at lowest

SCIENCE DEGREE IN 27 MONTHS in Electrical, Meochanical, Aero- . 1

nautical. Chemical, Civil Engineerin:. IN 36 MONTHS a B.S. Degree in N Prices. -

Husiness Administration (General Business. Accounting, Motor Trans- How—buy the Easy Way with Easy-Pay

porn Administration majors.. One-year [rafting-Design Certificate Pro. § . Ve --If‘ . A ths t ’ n3

gram. Small classes. More professional class houra, Well-equipped lahs. No money down ., . . Up to 24 months to pay.

i_ampu} !llﬂlitl;n d‘ﬂnbm'- ‘ivw ”"”‘r;', “Pr:dt#:'l;“;"i lwﬂuﬁhgafr &

1 NI, m um are ] T [ w
Catalog and *Your Carcer In Engineering and Commerce Lafayette Locations

TRI-STATE COLLEGE 413 College Avenue Syosset & Jamaica @ MNew York City ® Bronx ® Scarsdale

Angola, Indiana Mewark @ Plainfield ® Paramus » Boston e Matick

FREE SALES OUTFIT THAT STARTS
BIG SHOE BU‘SIHESS FOR YOU

I MAIL THE COUPON FOR YOUR FREE CATALOG
Lafayette Radio, Dept. LC-3
' P.0. Box 10, Syosset, L. I, N. Y.
. ' Rush My FREE 3B88-Page 1963 Lafayette Catalog
]

Name.

Address

City. Zane. State
2 X B N N F N N N N N |

Du-. sport, work, safety shoes for
men, women. Make §10 to §75, u
much s $200 Innnthlr just ln
time. No investment.

day for FREE ﬂEI..I.INIG DUTFIT.

Masea Shoe, Dept. H-801, Chippews Falls Wise.

£ b IO

C 0 Jones A J Kimer W Mardesty B B Becnel P S-rmr.': o Huntoon R. Felarski
Tewas New York Irvdana Lourswana Oregon California Missoun

These men make big money in their own
HOME SHARPENING SHOP ... .anosocan YOU

T We have been helping thousands of men build their OWN profitable business for over
-y 30 years. The Belsaw Plan is a proven guide to LIFETIME SECURITY. You get complete
= illustrated instructions on how to sharpen all popular tools, how to get profitable business,
# everything you need to know to start and build your own money making business. We

even finance you while you're getting started.
Make $5.00 an hour from the start

Anyone can learn to operate the SHARP-ALL expertly. Whether you want a spare time
income of a full-time business, the SHARP-ALL is your answer. There's no inventory,
no selling, no store space to rent. You operate out of your own home on a cash basis.
Age and physical handicaps are no barrier to success in this business.

Send coupon today.

| BELSAW SHARPALL CO.

| anid?‘:t';:ltm"lﬁ:;:lgh;i ;&"ﬁ'ﬁi--cﬁﬁuniﬁ"‘ LFETme

! : g ssiu_ll" TODAY
= Name - Wosinggy

I Address

: City. State —

- ———— - -
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Amaring new system
teaches you the
secrets of professional drimﬁz' I.ﬂm in your home—in spare time.

Own your own business! Advertising, TV, Magazines, Card Co.'s, Printers,
many more urgently mesd new art talent. Earm while you learn—we show
{w how! Many of our students start earning after a few lessons.
his is your hl[ opportunity to enter this exciting, highiy-pald field.
Artists in big demand! Send for your FREE Mq.mmﬂl:ﬂ.

Contineéntal Schaels, Inc., Deot

EARN *125

A WEEK anp up

BE AN AUTO DIESEL
EXPERT — LEARN
A TRADE YOU LIKE

You learn fast in our shops because you learn
with tools on real equipment. Students short of
money may earn most of their expenses by doing
part-time work. Experienced instructors explain
‘WHY and show you HOW, then you DO IT YOUR-
SELF. Many of our graduates earn $125 a week

and uwp. Approved for weterans.

evening classes, Free bulletin-write today.

———{ MAIL THIS COUPON TODAY! ]__.......I

NAME

NMASHVILLE AUTO-DIESEL COLLEGE
226 Trh Ave., Mo., Dept. 86, Mashville, Tenn.
Please send without obligation free catalog.

{piease print eor write plalnly)

-

This is for You...IF...

. ¥ou wanl a profitable hobhy. a8 rewarding:
hldﬂnw ar your own fulldime husines=. Perhaps
¥ou have seen ODrnamential Concrete [Mems amd won-
dered hiw Lhey s maele. Yoo can make them. and
in & professional manner. All youa need ix 3Molds
and Knowledire, We'll sell you BOTH and you’ll
know whal vou are doing even belore you siart

We manufacture and scll on a direct Tasi= Lhe in-
duslry's best molds. Durable, Dependiable. High
Qualily, snd of Aluminum. B6-pz. "How To Twmn
Conercle Inlo Gold®™ includes 20 prs. of priceless
Instructions for professional resulis. Describes and
Prices over F0H molds for Bird Haths, Benches and
Tahles, Flower ris, Statuves, Animals. Religious
Ttems, and many more from 27 to GE*" high. 1L

Eives the Tull story., Order yours TODAY—Hushed H

o you by Firal Class Mail. It*s only S2.045.

B39 Lenoir Road. N. W. & Hickory 2. M. C

a0

Ny 44T Grecan Jr.
Mold makes concrele

Monufacture And Sell Your Own
Ornomental Concrete Ifems

VLXK Yoo UTr RN DESFLS

Concrete Machinery Co., Inc.

Tune 1n on the

inventors
| e S e—— e |

By John P. McNeel

Spacemen should be able to move around
freely in a state of weightlessness with a
belt that won patent 3,066,887 for Wendell
F. Moore of Youngstown, N.Y. It uses a gas
propellant stored under high pressure in
tubes around the user’s waist. The tubes
are connected to the control mechanism,
and thrust is exerted by moving the con-
trol in the desired direction.

* * *

Tough steaks can be pounded into sub-
mission with a meat tenderizing attach-
ment for electric mixers. It changes the
rotary driving motion of the beaters into a
back-and-forth vertical motion and won
Edward L. Quiring, Minneapolis, Minn.,
patent 3,066,350.

* * %

A gyroscope system for controlling un-
manned aircraft, such as gliders, won pat-
ent 3,066,895 (after a 17-year delay for
security reasons) for Jacob Rabinow,
Rockville, Md., and Harold K. Skramstad.
Two gyroscopes, one to keep the craft
horizontal, the other to maintain stability
on the vertical axis, keep aircraft stable.

] #* *

Fresh foods can be preserved longer by
storing them in a partial-vacuum container
designed for a compartment of the home
refrigerator. Patent 3,067,588 for such a
device went to Harland W. Whitmore,
Grand Haven, Mich.

# * g

The amount of oxygen in a patient’s
blood can be measured with flexible opti-
cal probes consisting of bundles of tiny
glass fibers. They are inserted into the
body by means of hypodermic-type nee-
dles, and light readings are taken of the
oxygen content. The probes won patents
3,068,739 and 3,068,742 for Dr. John W.
Hicks, Jr., Fiskdale, Mass., and Dr. Michael
E. Polyani, Webster, Mass.

A cup and saucer that won't drip, slip
or tip is the aim of patent 3,067,904, granted
to Dr. Malcolm L. Raymond, Johnstown,
Pa. The design reverses the saucer's usual
recessed circular center. Instead, the new
saucer has a raised center, around which
the cup fits. Liquids drain off the side of
the cup without wetting the bottom.

POPULAR MECHANICS



man—do work in SPARE TI

Maglc Mail Plan-Make u

Get ORDERS and CASH from -{ maik
2t home
==gr expand into FULL TIME business.
Bend eoupon for Free facts aboot the newest
and most fascinating of all home operated
businesses. For the first time a simplified
michine brings the fabholoas profits of
Plastic Sealing and Plastic Laminating
i within the reschof the small operator. Any-
one can learn to operate the machine with
& few minates practice —then with our

Mall Pian can get mail orders pour-
Ing in daily with eash in every envelope.
No canvassing—no selling. We even

10'5 an Hour!

Get into PLASTIC
LAMINATING of at home

WE'LL EVEN

HELP FINANCE YOU 3
Iy th 1 il tobring back eash a

E‘.’,‘:'.'.,’:n “belp. too. Fush name, We'll send you FREE an

pmtplt ctares, prices, details, finance plan, all the

youneed. ;llim[ﬁm orsend name on posteard. charge.

Warner Electric Co.,1512 larvis Av., Dept. L-2-C.Chicage 26, Il

the machins o Flastic Sealing
Job— :I'den:t: by mail — only
1leg in mlurill cost brings
back $2.68 in cash by I'I'Ilﬁ

[ Make Thousands of Beautiful Art Creations

COSTUME JEWELRY + CICARETTE BOXES
TRAYS #« CANDLESTICKS » COASTERS
LAMP BASES » BOOK ENDS...ALL IN
SPARKLING COLORED PLASTIC

WARNER ELECTRIC CO., 1512 Jarvis Av. l
| Best. L-2-c. Chicage 28, 111 1
|.unnmhun,plmtmthfuﬂdlhﬂl |
i Bnancing plan, postage prepaid. No obligatica.

I Namas
I Address

l i 1" (——— < T |

L--—-——-—-————--—

Capacity of machine: 00
ofit pe hurﬂm-n.

Hints
and History
on Five Craiis

llustrated “How-1o™ folders
on Mosasics, Copper Enamel-
ing, Basketry, Metsl Tooling
and Candles. Order your
FREE COPIES TODAY! Fres
112 page crafts catalog on
request!

AMERICAN
HANDICRAFTS
COMPANY

P.0. Box 1643-PM-3, Fort Worth 1, Tezas

IDEAL 900

Lawnmower Sharpener

“Two-Way" Grinding Optmn
means bigger profits for you!

The Ideal sharpens any reel-type mower by
either “Hook" or “Straight-Line” methods. No
limitations, every job perfect with no hand

filing. Ruggedly built, screw adjustments can't
slip, 12 hp. motor.

Write for Full Details
The Fate-Root-Heath Co.,Dept. PM-3, Plymouth, Ohio
MARCH 1963

ACCORDION
PRICES

g SMASHED !
 SAVE®: 1/

IMPORTER-TO-YOU DISCOUNTS!
Bave more than you have ever dreamed

Fmiblt. i .u;glu 5% off retall prices
or comparable aceordions. Pay no
teacher or salesman commissions.

Els‘ 'I'E n“s‘ For jost a small
« amount down

(er any old instrument in trade) .
and pemnies s dsy. .. you can own &
new 1962 model famous aceordion!
World"s Largest Accordion Dealer offera
biggest selection] Choose from over 35 models
for studenta and fessionals, standard or elec-
E tronic . . . newest features. Amazingly high trade-
HO“ in allowance on ANY used muosical instroment.
! FREE HOME TRIAL. No Risk Offer—Satisfac-
1“|AIL t!onrﬁlrlntred or Money Back! FHEE BONUS
Mail coupon today for FREE Color Cat-
alogs and Importer-to- You Discounts,

ACCORDION CORPORATION OF AMERICA
2003 West Chicago Ave., Dept. R-33, Chicage 22, lllincis

—_—— e e e — e —— —

Accerdion tm Amsriea, Despt. R-33
2003 Weil Chicage Avenue, Chicago 27, Ilinois |
ﬁ;h PIE.ER E_'.ulur D.l.ﬂu' Belection Guide, and the

Color

T —— I

—— |

L1 1 BTATE.caccacanans:

Catalog

ADDRESS . .cconnss

Amazm

JEAR GAS

Discharges Lear gas to instantly stop, stun and
incapacitate the most vicious man or beast,
Effeclive substitute fur frearms: leaves Do o
manent injury. No selling experience n i,
Harmddle as profiiable lIl’l’hI"It" s you'll sell
it Tall time. Slart now, 5 casy sales not §25.00

Bl PFROFITS,
SELLS EASY TO
ﬂll-l 'I‘fl.‘r'lﬂll:'

a day up, Send 85,05 for demonstration kit of
Avtomatic Tear Gas Pencil, 10 Demonstration
Bianks and 3 Tear Gas Cartridges. NMOT SOLD

TO MINORSE. Slale age with order.

STORES,
Hagen Supply Corp. : Dept. PM33, St. Paul |, Minn, BANNS, HOmES




What does a High School Diploma mean to you? In-
creased earning power? A wider choice of respected
careers? Faster promotions? A richer, fuller life?

All this—and more—can be yours more easily 1hln you
think., You “attend’ high school at home, in spare
fime ... study at your own pace. Take enly the sub-
lr jects \rau need for your Diploma. Expert instructors
guide you, step by step. It's easy. It's fun.

Latest, Approved Textbooks—Yours to Keep.

You build a fine library to use and enjoy for a life-
fime, Everything included in ene low tuition.

Send for Free National G2 Schools

“‘Opportunity Book'" Now! el SCHOOL DEPARTMENT
YOU ENROLL BY MAIL & division of National Technical Schoals

IWOH LY T00HIS HDIH* IWOH 1Y T00HIS HOIH

No salesmen means lower Los Angeles 37, Calif.
costs for us, lower Accredited Member—
tuition for you. National Home Study Council

National €& Schools (y

HIGH SCHOOL DEPARTMENT Los Angeles 37, Calif,

' Please send Free High School Depl. 5B-33 "
Opportunity Book F-
. Name Age :
I
1 Address
1 City ZIone State

EVERY NEIGHBOR
IS A CUSTOMER

IN PROFITABLE

MOWER

SHARPENING

EARN *5 AN HOUR
Earn extra cashright from thestart—average $5an hour.
The Foley Lawn Mower Sharpener is a complete shop in
one machine. No experience is rieeded to start—anyone

can operate it, and turn out professional-like jobs. All

operations are done qguickly, easily and accurately.
Start Sparetime Business

An ideal sparetime business—altho' many find it

g0 profitable, they devote full time to it. For

complete fact-filled booklet telling you how to

start and how others have s ed, send cou-

pon. No salesman will call:
- e e e e e e e e e e e ey
| FOLEY MFG. CO., 307-3 Foley Bldg., Mpls. 18, Minn. |
I Send bookliet on Lawn Mower Sharpening business. I
I Name I
i Address |
| city Zone___ State |
L s s i o —— ———— — —— ———— — ]

54

Soon $ 3 95

St

"COMPANION"
PATENTED "RADIATOR” STEM MEANS
Conl
Smoking!

POSTPAID

WRITE FOR FREE CATALOG
other pipes 5.00 to 17.50

PIPE CO.

!ullle 7.
Fl'n!.h

INVENTORS

If vou have an invention that yvou believe has merit, write
us at once for copy of copyrighted booklet “How to Go
About Selling Your Invention.” FREE—dJust send name.
Kessler Sales Corporation « Dept. p.538 * PFremont, Ohio

GET

wnro ELECTRONICS

V.T.I. tralning leads 1o success &s lechnicians, Geld :ngl.nrr,\-n-
specinlists in communications, puided missiles, compulers, radar,
agtamation. Basic &l F-I.llﬂl'lw cnurses. K |'-"'¢"“'“I'E Ln:rlnrmﬂs:
Techiology, &an ECPD aceredited Technical Instituuve carriculum,
Assor. desgree In 20 mos. B.S. ||rrLaIr|ahlr G.0. approved. "-'l.-rl
Sept., Feli, Dorms, campus. H. 5, sraduste or eguivalent. Catalog

VALPARAISO TECHNICAL INSTITUTE
DEPARTMENT D, VALPARAISO, INDIANA

300 OPPORTUNITIES TO
BE YOUR OWN BOSS

Fimd out the answers to all your questions alwut
poing into business for yourself as owner of an
exclusive franchize. Send for a FREE-EXAMI-
NATION copy of “The FRANCHISE BOOA:
How to Profit in It.” Tells how to get the best
deal, invest the least and make the most, protect
vourself against gyps, Shows how amd where to
look for an ideal set-up. liovw to :ill\'t‘:-iti;-_’il'lt'. select,
finance. and suceeed as vour own boss with built-
in financial independence for hife! Tips. methods,
plans of hundreds of franchisors, franchisecs, gov-
ernment experts. franchise specialists. Gives 3-
wav index to 300 franchise openings. typical con-
traetls, wllut to look for Jl.Hll look aut i'trl'. RONPCES
of business information, ways of financing for less
than advertised cazh requirement or no money at
all, how nerer to get stuck with a lemon. Get hold
of yvour 10-day Free Examination copy of “THE
FRANCHISE BOOM: How to Profit in 1t.7 1§
satisfied, remit 82395 '|'|]ll.-'- pustage. or return Tk,
owe nothing, Write today to: Prentice-Hall, Ine.,
Dept, 5688-DT. Englewowmd Clifis, N. J.

POPULAR MECHANICS



Our students are taught on the machines by qualified instructors. They

do not learn from books, thousands of miles from the school. This
means they are better gualified and more readily accepted for imme-

diate employment by contractors.

e CONTRACTOR OWNED — V. A. APPROVED

Because Western School is the only contractor owned and operated [======
school in the world, you get the “Real Thing” from the men who will I

eventually hire heavy equipment operators
Write today for FREE information.

WESTERN SCHOOL™"

OF HEAVY EQUIPMENT OPERATION

Associate member of Associated General Contractors and A.LRB.A.

WEISER, IDAHO M-1

BOX 510 o

Please send me your M-I

1

. the c“".m' FREE BROCHURE =

]

[ |

[]

[ |

! ADDRESS E
[ ]

]

iy STATE i

.— ------------ ---’--‘----‘----J

A cabinet for portable sewing machines
can be made from a discarded dresser
or vanity—as described in the April PM.
It includes a perforated hardboard
panel for storing scissors and sewing
supplies.

i, OPPORTUNITY

All over the couniry, men are
making money as applicators
of Colorcrete— the beauty treat-
men! lor old, drab, time-worn
masonry surloces. Stucco, con-
crete and the like can be trans-
tormed in briel time and at
relatively low cost into surfaces
that gleam in colorful beauty.
Colorcrete is good for homes,
stores, schools, molels, garages,
service stations and other pub-
lic and commercial buildings.
Range of 16 colors.
Every communily can support
a Colorcretor — and many
territories are still available.
| Invesimen! required is very
moderate. Write al once lor
Opportunity Book.

W. E. Dunn Manufacturing Co.
570 Ottowa Avenve, Holland, Mich.
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MANUFACTURE THIS BEAUTIFUL
CONCRETE OUTDOOR FIREPI.ACE

Right In Your
Own Backyard

$4.00 Worth of .
Sand & Cement &
produces this 4 =8
Attractive
Fireplace.

Sells on Sight
from $460. to 580,
Easy to start your
own Profitable
Business.

The General Firaplace
Molds and Process aro the most
amazing and foolprool ever invented, .

Simple to operate. Two men canm produte flve fireplaces a day.

BIG DEMANDI!!
Sell all you produce to Department Stores, Homeowners, Parks,
Murseries and Picnie Groves. Fireplaces sell on sight. Ne experiencs
mecessary. We supply full operating instructions amd equipment plus
the know-how that spells BIG PROFITS. This is an sutstanding ep-
portunity for men of vision and small capital to get Inte a busy rich
paying field. Den't delay, be the only exclusive manufacturer in your
own home town. Mail coupon at ence for full details as to how you can
ressrve your territory. Molds sold only on exclusive fronchise.

GENERAL ENGINES CO., Inc., Dept. MF-33
ROUTE 130, THOROFARE, N. J.
Mr. Tor of Philodelphio wrlfﬂ Hame ...

Sold 250 in first 4 months. Sell- Addrass

ing to Sears Roebuck, Jnhn P T T
Wanaomaoker, and Gimbel Bros. City ... lone .....
in Philadelphia area. State
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Remember the Aero Willys?

An early American compact, born too

soon, has finally found fame and
fortune as Brazil’s luxury car

VER WONDER where the Willys
_ went? The old Willys, that is.

Remember that square, sensible sedan
from Toledo called the “Aero?” The one
with the big letter “W" instead of a grille?
It first appeared in 1952. PM did an own-
er's report on it in October 1953 (p. 53).
After brief success, the Aero bowed out
with the 1955 model which sported a new
grille and a plummeting sales curve.

Today, in the U.S.A., most of the 1952-
1955 Aero Willys are dodging the scrap
heap and 19 out of 20 Americans would
probably peg the Aero Willys as being as
extinct as the Kissel, the Erskine or the
Moon.

But south of the border in sunny Brazil,
it's a different story. A totally restyled
and re-engineered Aero Willys 2600 re-
cently starred as the crown jewel in the
national auto show in Sao Paulo, Brazil's
industrial wonder city.

Recently PM road tested one of the first
production-run 1963 Aero 2600s. It looks
like a current U.S. compact or a king-
sized import—next year's Volvo, perhaps.

Let's go back to Toledo for a moment
and see what happened to the Aero of a
decade ago before its reincarnation as a
Latin luxury car.

With a unit body 189 inches long and 72
inches wide, set on a wheelbase of 108

inches, and weighing but 2778 pounds, the
old Willys fitted today's definition of a
compact such as Rambler, Falcon, Chevy
II. Like its contemporaries—Hudson’s Jet,
Studebaker’'s Champion and even the
ocarina-shaped Rambler of that era—it
was too little and too soon.

In those days, U.S. motorists only had
eves for cars that were longer, lower,
wider, V8-engined and power assisted.
America's love affair with leviathans last-
ed until 1958 when Rambler sparked the
compact revolution. By that time, Willys
had launched a Brazilian subsidiary to
produce its profitable Jeep and Jeep sta-
tion wagons. These were much sought aft-
er in Brazil where paved roads are largely
concrete pie in the sky.

There is, however, a strong demand for
new passenger cars in Brazil's larger cities
and towns, where 1939 Chevrolets still
limp along as taxicabs and an imported
'62 Impala costs $15,000 to $17,000 new.
So, quietly and craftily, Willys of Brazil
brought their idle Aero tools and dies
down from Toledo and set up shop. After
all, the engines, transmissions and rear
axles for Jeep station wagons had also
served the Aere in the U.S.; why not in
Brazil?

In March 1960 the first shiny Aero se-
dans started rolling off the line. Success

POPULAR MECHANICS



The crisp, Italian-style roof line (obove) ond modest tail
fins did much to give the restyled Aero Willys an un-
cluttered modern look for its

happy Brozilian owners

The old Aerc Willys, dead in the U.5. since 1956, is going
great in Brazil. The latest development is o restyled, re-

engineered version, the 110-horsepower Aerc Willys 2600

was immediate. Then, Willys of Brazil
management decided the time had come
to incorporate improvements and modifi-
cations into a new model, which they in-
troduced at the auto show last November
as the Aero Willys 2600.

Although the unit body hull and much
of the external sheet metal is unchanged,
former Willys owners would not recognize
their dumpy darling. A thorough restyl-
ing job, by local talent in conjunction with
U.S. designer Brooks Stevens, provided a
handsome new grille and crisp, Italian-
style roof and window area.

Hood, deck lid, cowl and lower doors
were unchanged. Clever rework of fender
dies added a lip around the wheel cutouts,
a controversial eyeshade over the single
head-lamps and a mild fin crowning the
formerly bob-tailed rear fender. Result: a
longer-looking body with a generally
clean, modern appearance.

Inside, the Aero got a beauty treatment.
Its high-backed, comfortable seats were
given improved, firmer springs covered in
nylon fabric trimmed with real leather.
(For more money you get full leather up-
holstery, although the hot climate should
make you think twice.) The instrument
cluster has three big, white-on-black

dials. All five necessary gauges are set in
a panel of polished Brazilian hardwood.

MARCH 1963

They are surrounded by an ebony finished
cowling that would put many Detroit
products to shame. Carpets, however, are
sturdy rubber, a concession to Brazil's
muddy back roads.

The body itself is solid as a bank vault,
thanks to a strategic beefing up of an al-
ready short and rigid structure.

Suspension is an ideal compromise for
Brazil or any other area with similar
roads. They range from smooth concrete
down through Belgian block streets to
country roads best described as “linked
potholes.” These Barrachos, as the Brazil-
ians call the bomb-crater size chasms, can
clean the suspension right out from under
a conventional, softer-sprung car. The
Aero 2600 rides free of sway and bounce,
if a bit stiffly. Like its Toledo ancestor, it
has independent coils in the front, leaf
spring at the rear.

Steering is slow and harder than U.S.
tastes would care to develop the muscles
for. This is the only area where we find
the car really wanting. Willys Chief Engi-
neer Frank Erdman, however, assured us
that lower-friction steering gear is in the
works. There is no power steering, power
braking or automatic transmission. Omis-
sion of the last item stems from the lack of
automatic transmission service facilities.

(Please turn to page 58)
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To guld;;:_u_io a
successiul future in

ELECTRONICS
RADIO-TV

COMPUTERS
ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
yvou can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it's
yvours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

= ..

58

Milwaukee School of Engineering 1
Dept. PM-33, 1025 N. Milwaukee 5., Milwoukee, Wis. :
Please send FREE '*Your Career”” booklet i
I'm interested in i
Electronics [0 Radio-TV Compuiers g
Electrical Engineering [] Mechanical Engineering

i =T 4= Age. :
FLEASE PRINT l

R b Zone . State_ :
[0 I'm eligible for veterans adtmtmn beneﬁf.s [ ]
Discharge date . L ms-a17 1
-------'-----------------------J

Remember the Aero Willys?

(Confinved from page 57)

Furthermore, Brazilians don’t seem to miss
the automatic.

Pedal pressure on brakes is firm, but
it's reassuring to know that there are 176
square inches of lining ready to stop you.

Driving the 2600 is pleasant. Its firm
suspension keeps you glued to the road
(as long as it remains a road) while the
reliable, cast-iron Six moves you with a
surprisingly quiet smoothness and a min-
imum of gear shifting. This engine is an
F-head with intake valves in the cylin-
der head and exhaust valves in the block.
Bore and stroke are 3 x 3% inches for
a displacement of 161 cubic inches.

Horsepower is rated 110 at 4400 rpm,
and with the 4.27-to-1 rear axle ratio you
use lots of revs getting to top speed—
about 80 miles per hour. Acceleration is
on the languid side for U.S. tastes, with
60 m.p.h. coming up 22 seconds after a
standing start.

The engine is beautifully balanced,
however, so the high rpms needed to
maintain a speed of 65 or 70 miles an hour
create no annoying vibration. Exhaust
noise is low.

Could It Stack Up in the States?
Fuel consumption is not as good as one

| might expect from a small engine in a

| 3100-1b. car.

In traffic, driving at speeds

| of 30 to 50, we got about 14.7 miles per
| gallon. This reflects no discredit to Wil-
i lys engineering. The slide rule boys are
| forced to keep the compression ratio to a
| low (and less efficient) 7.6 to 1. Reason:

Brazilian gasoline, which comes from re-
fineries unable to obtain higher octane
ratings. Noise levels are low throughout
the car and there's little vibration from
any source. The firm, roomy, well-
designed seats make a long trip comfort-
able if you like firm-springed European
standards.

How does the new Aero stack up
against U.S. compact competition? Could
it be sold at competitive prices in the
U.S.? As far as roominess, appearance,
solidity and high-quality workmanship are
concerned, Willys would have few peers
in its price bracket. But the very qualities
that make it acceptable in bumpy Brazil
might keep it from becoming a full-blown
success in the boulevard-ride U.S.—stiff
suspension, low compression engine,
manual transmission. But there could, we
feel, be a steady demand from taxi com-
panies and people who live out where
roads are rough and where durability
counts more than a marshmallow ride.
Only time will tell. L

POPULAR MECHANICS
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Sworn statement from CHAS. LEMMING reads:

“After starting s
55
my own busin ';.«Emnsam AD

N n _—
HT.!E::n}:ti:gd:!ufn?mu:Hmchim -"" — mﬂﬁr Of lf ClEﬂr Prnﬁ

 In city of less than 50,000, Mr. Lem-
ming started his own business after
filling in coupon like one below.
He averaged $100 a day during
first year, some days $200. F. E.
Doran grossed $1050 in a single
month. Geo. Held grossed $300
in one week.

How much you earn depends
largely on you. You need no spe-

OURS IS NOT A LEASE ARRANGEMENT - You
are free to operate in an independent man-
ner. You sign no contract. You own the
deterger outright and are always your own
boss. ..and every dollar you take in is yours
to keep. You pay no fees, or dues, or royal-
ties to anyone. And you take no risk. Your
deterger is fully guaranteed and enough
supplies come with it to return far more

cial skill, no large investment. Start spare time than your investment. Many earn the cost
until full time justified. Hire helpers as needed. of the deterger in a week or two. It costs
NO SHOP NECESSARY » You clean upholstered nothing to get the details... write ToDAY.
furniture with efficient PORTABLE ELECTRIC vy ————————— g
” IL COUPON
DETERGER on customers’ premises—homes, [[RESHAnaatR :ﬁ"..gﬁ":tf“ﬁlﬂ?hﬁg' ,
thE!E, motels, etc. Auto uphﬂl&t&’rmg, too. N“ | Without obligation rush your FREE booklet avvur uwow I
hauling; operate from your home. Watch busi- [ can start my own permanent, profitable electric Up- |
ness grow as customers tell friends. Supplies | holstery Cleaning business. |
cost little; what you take in is mostly profit. If | . |
you want to be independent—free from lavoffs, I
bosses—start this profitable year-'round busi- | Address I
ness of your own. We will help you to start and I I I
= L} T H—__
work with  you for your success. | Ciy W

KILLS 555
CHEMICALS
* EOFQUITOLS * MOTME, NILLERS
® FLIES, GMATE = FigW FLIES. ITC

OVER L ACRE muses awvewist -_-E

B s P X =z i ti
o at i - in your spare time
B s, o e o | 3 Fun your own

BOL

HHG !-I-HG BUG CHAIR INC

DAEFARE 3T MICH,

| business

DAN LURIE
WORLD'S BEST

. . BARBELLS
ﬁ . Cast trem Semi-Steel
: B0 b, pel— 84K 10048

‘. | 1001b. set—15.9% 18.98

150 Ib. pet—23.49 27.48
Extra Wia.—16c 1Be

9 Qrder by Mail. numnn.lu oo 394!
DAN LURIE BARRILL CO.

IGEI M-3, Utica Ave., Dept. 359C, B'klyn 34, N.Y.. Bdl‘ E"rnhn

&

WIiTH COURSE

BE YOUR OWN BOSS

Earn more from the start In spare time.
STOPF worrying about layofs. cnjoy a steady

growing income snd independence fore 1ife in the

with
booming feld of Custom Furniture Upholstery,

s - sample Right off, you start upholst ith th
Excitement! Sncurityl Good Pa ! P Wols, complete frames, [Abrics and materials,

lessons :m;!:l:..[] wilnt: your N. Y‘. mu'“"”ffﬂ"".

. & mie Stily Course, rou learn skElbed
w“h Coum professional custom uphalstery, reupholstery,
furniture fnishing, repairs, how to make

valuable eustom slip covers, cushions and draper-
MIT HOME l: Sft.::lf. TIHE—JIIHTM ies EARN WHILE YOU LEARN. in your
preeiey !""t.tuhp”roﬂg.‘bh "r;fml‘m"n“tm:":ﬂﬁ spare time AT HOME . . . the UTS easy way.
you to track down crimi and bring them to jus-
tice! Hundreds of Identification Bureaus employ
L. A.5. graduates . . . trained in ﬂhaerm nting,

FREE ILLUSTRATED BOOK—FREE SAMPLE LESSON
Get ready for well-paild job and Lig profits, from
steady work. as_your own boss, ru:rmiﬁ Four
own  business, Training in h.\" Behonl also

lice po ‘:ghf. hmdmél:::!:hnh ; FR.[-.E. available.  Mail counan MOW for FREE BOOK!
Arma il g {1l r 'EAr
N Bloe Book of Crime'" . . packed with crime facts NET APPV'D. ACG'DT. MEMBER N.H.8.C. |

and the fall story of l'amnnll A 8. training. State UPHOLSTERY TRADES ‘I?-Ilnl:rL P
exact age. No salesman will call. Ruosh ponl
A Correapondence School Founded in 1918,

OF APPLIED SCIENCE, 1353

]
RC-310, T21 B'way. N. ¥. 3. N. Y.
Mease send me FREE I.II‘WM Your New Way I

o a Successful Carcer,'” and FREE Ilm:
= ¥ leanon, NO obligation—no lnlulmln *Ill cal
W u'r'[.DMl N 7 Home Study 0O Training in

_.—-

1920 Sunnyside Avenus, Chicago 40, Mame . ....- oade Pt Blaldiyg***t v l
Mmu'mﬁ' Crime . . .th’ SLIP cnvEns Address L - - niy I
Vot ke | W enrsnoys sas
BRI R e e T B s s s b b Fone, , .. S0, .. ...
or Sall T { Korean Veteran
Bl e R MARCH 1963 59




FREE T2 CATALOG

Build your own stereo and mona hi-fi,
radios, walkie-talkies, ham gear, test in-
struments—Save 50% with famous EICO
kits. No technical knowledge needed.
Simple, step-by-step “‘Beginner-Tested"
pictorial instructions guide you all the
way. Choose from 108 beautiful kits.
Mail coupon now!

- .
i EICO Electronic Instrument Co., Inc. FM-3 !
i 3300 Northern Blvd., L.IL.C. 1, N. Y. '
i Please send free catalog and name of local dealer. :
: [
E o et R e e 0o L o LI T, |
= :
H i
: i
H i
S S

worth
writing
| for...

Make Your Fortune
In Your Own Business

i & Everything you need lo slart your own big-paying home-based
family show busmest senl to you free. 180 page catalog. 270 styles
lor men, women, chiddren. Free demonsiralors. Cath commizsiong
dady. You can gualily lor Iree life insurance, monthly cath bonus,
(1 shoes and franchise. No investment, Mo oblization. Wrile today:

Ortho-VentShoe Co., Inc., 1133 Brand Rd., Salem, Va.

FREE Key Machine

Kind master locksmiths

use. Sells for $125,
but yours FREE with
Locksmithing Course

You Can Learn To Be A

LOCKSMITH

in your spare time

There’s a big demand for skilled locksmiths. You
can earn big money either full or part-time in
your own home. Be your own boss; earn steady,
year 'round income with no layoffs. The BELSAW
INSTITUTE training, recommended by profes-
sional locksmiths, teaches you to make keys, open
and repair locks on homes, cars and buildings.
Easy, step-by-step illustrated lessons complete
with all tools and supplies. We tell you how to
get servicing jobs, how much to eharge, how to
earn while you learn and how to build a secure
cash profit business.
Mail Covpeon for FREE Book Teday!

—————

BELSAW INSTITUTE, 103 Field Bldg., Kansas City 11, Mo. |

Send FREE book, "Keys To Your Futurel”
Mo obligation. Mo salesman.

Name. . i ;
Address ... ...........

City.............

FLORIDA CAMPSITES

Deep in the heart of the
great (440,000 acre)
Ocala National Forest
where few individuals
have the privilege of
owning land. Isclated, yet accessible,
with pavement and electricity. Best
tishing, hunting. Warranty Deed. Un-
restricted, pitch tent, park trailer, build
lodge. FREE maps and photos.

Howard Vernor, DeLand, Florida

L State ...

AD800BE-Q1
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BE A MAGICIAN'

Get vioried today! Become o populor man
of mystery. Eorn ond leorn in spore fime. o
Mogic is fun ond profitoble too. Be h::.\‘i
Life of the Porty. Astonish your friemda] ——

RUSH 10¢ now for =

J"
PROFESSIONAL MAGIC CATALOG ‘,{I K
140 poges thick » 800 ilui. = 1000 Myaterien
Alsve Jokes, Purzles, . [llusions.
FREEI MAGIC TRICK mll'ﬂlﬂ
HOUSE OF 1000 MYSTERIES » DEPT. PM-3-63 » TRUMBULL, COMM.

MEN AGE 30 or OVER NOW
EARN BIG MONEY DAILY!

Make $250 just six average orders of
PJ'LRK KING memhmmm da;u:hla-
life of blacktop drives and parking areas!

second demonstration ﬁa big orders fast from mdl::u-
try, building owners, homes. New Dual Profit Plan
boosts earnings still higher. Full time or part time.
Mo experience needed. Money making kit free. Write

FACE FPRO DI.ICTS. Dept. PM-33, Konsas City 14, Mo,

THE

LAW
FREE BOOK i

MAN

Write today for a FREE copy of {llustrated law book, “THE LAW-
TRAINED MAM." which shows how 1o earn the professional Daclwelor
of Laws (LL.B." degree through home study of the famous Dlackstone
Law Cpurge. All necessary lwwiks and lessons provided. Moderate eost;
convenient monthly terme. Write for FREE law training book today.

Blackstone School of Law, 307 N. Michigan Ave.
Founded 1890 Depi 53, Chlcugn'l lthmm

56.44 A“ “o“R IN YOUR OWN

BUSINESS

STEP INTO THIS BOOMING
$19 BII.I.ION A YEAR INDUSTRY

Hundreds of accidents and
losses will happen this
year in youwr community.
; We'll show you how to
investigate and adjust
these losses for insur-
ance companies, rail-
roads, government
offices. You buy NO tools
or equipment. You do NO
selling. You need NO prior
experience or higher education. And you
can operate out of your own home. Right
now independent Accident Investipators average 36.44 an
hour. We'll train you quickly to do the same. Start part-
time if now employed. Fill the need for an Accident Investi-
gation specialist in your area. Colorful booklet explains
everything. Absolutely no obligation on your part. No sales-
man will call. Write TODAY for FREE Booklet.

UNIVERSAL S5CHOOLS, PM-3, 6801 Hillcrest, Dallos 5, Texos
POPULAR MECHANICS




LEARN MEAT C UTT’NG AT, e St

b

The steady dependable tra-:le of Meat Cutting taught
easily in 8 short weeks. YOU LEARN BY DOING
under actual meat market conditions in big modern
school at Toledo.

For beginners or men with experience. Get a profit-
able store of your own, Remember, PEOPLE MUST
EAT! Big pav jobs. Free employment help. Thou-
gands of successful graduates.

Buving, cutting. percentage, pricing, advertising,
selling, ete. A complete retail meat education.
National School established 40 years. Get National

training NOW. Pay your tuition in easy weekly

MONEY IN WORMS

SBuccess for you! 5000 of our hybrid red wiggler fishworms
produce 5.000.000 in one year using our successiul method
of worm raising. Read our success story in LIFE MAGA-
ZINE. Dec. 28. 1959 issue, Let us teach you our secrets of
success. Write today for FREE INFORMATION on how to
raise and sell fishworms and crickets.

Special Toeday—Hvbrid Red deglers—ﬂum—ss .95, 5000—
£8.95, 10.000—216.95. Postpal
CARTER "A\"ﬂllll IIAHI:H. I‘LAIHS. “-‘EEIIGIA

Stage your own puppet show with a
homemade set of marionettes. The Aprll
PM tells you how to make the puppets
from spools (mounted on dowels) and
the stage from a cardboard carton.

PLASTEX

|\|ll"-'\.|L'l gt l- i et on
I o af 1 Clo ;_ Stany
mijtation

PLASTEX INDU sfn'lz's, Dept. A

400 Third Ave Mew York 56, M. Y.

AMAZING VALUE!

LINCOLN 225-AMP WELDER NOW
SELLS FOR ONLY $125 COMPLETE

- |

Ea ments after you graduate, Send coupon for
.!-{EE school catalog — TODAY. G.1. approved.

-
Ilanunai‘ School of Meat Cutting, Inc., Dept. 50-R, Toledo 4, Dhiul

Bend me your FREE school catalog on National Training at
Toledo in Meat Cotting, Meat Merchandising and Sell Eer'l.':iﬂll

I Meais, No obligation. No salesman will call, |
}N;Lme .............................................. Age e I
l."‘.:id]’l."ﬂﬂ ..................................................... I
ICH!-' ....................................... BIALE. ..isnansess I

Approved fo'_\‘ivzli ______ d

— — —— —— ——— —

B.S. DEGREE
IN 36 MOS.

ENGINEERING
SCIENCE

&

3t :-'-'--;.-.t- ol B I : "
?i‘?]]'i-i;f:-.l-:‘ 3 ﬁ

U.S. NEEDS 50,000 NEW ENGIMEERS EVERY YEAR

EARN AUCREDITED B.S. DEGHREE in Selence or Englneering In

a0 months — year-round  progrien optional, 27 -month engineering
aliploma also wvailable. losses sfoet Yook, June, Seplember, fun-
e, QUALITY ENMCATION, Graduares employed throoghamn 1084,
anid foreizn eomiries, Goavernment aporoved for veleran (ralolong, St-
dents From 5 states, 40 countries, bulldings ; dorms, gym. Cam-
pus, New Hbrary and laboratories, Euployment help provided, SAVE
TIME ANID MONEY, Write for catulog and complete information,

i

I 1612 E. Washington Boulevard, Fort Wayne 2, Indiana
Pleage gend free Information on aeeredited DK, Degree programs
in Engineering and Sclence ag checked

[0 Avrospace Englneering O] Mechanical Enginecring

| {hemleal Englueering ' Metallurgieal Engineering

[ Civil Engineering _ I'hxsies

) Electrieal Kngineering T hemiistry

Ll Electminle Engineering ! Mathematlrs

!ndfana fnstrmte of Ter:hnm‘ﬂgy

ana Technica

MNaine T
Alddress
Clty i i

Riale

LINCOLN
180-AMP
MACHINE
SELLS AT

Imagine, now you can handle the biggest of welding jobs . . .

right in your own home shop. And becouie of advanced man-
uvfacturing techniques which let us offer this mochine at this
new low price, you con put it in your home for only a litlle
more than the price of o pock of cigarettes o doy.

Maochine hondles 3/146" elecirodes, delivers enough heat
for the lorgest of welding jobs. Brozes, culs metal, thaws
frozen pipes. Comes complete with everything you need to
weld . . . headshield, electrode holder, sample electrodes,
grovnd clamp, cables. No extras to buy, Want more informa-
tion? Write, The Lincoln Electric Company, Dept. 4713,

Cleveland 17, Ghio,

THE LINCOLN ELECTRIC COMPANY
World's Lor gest Monufaclurer of
Arc Welding Equipment and Elecfrodes

MARCH 1963

NEW, LOW PRICE TOO.
ONLY 5110 COMPLETE.

Now, you con buy the famows
Lincoln 180-amp arc welder for
the lowest price in history. I's
truly o wonderful value for any
hame workshop owner who wanis

to build specicl metalworking
projects. Like its companion 225-
amp machine, it comes complete
with everything you need to
weld. Test one ot your neorest
Lincoln dealer's today.
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94.6% OF BAILEY
GRADUATES ARE EMPLOYED
AT TOP PAY IN THE FIELDS
WHICH THEY WERE TRAINED!

DIESEL-AUTO MECHANICS
DESPERATELY NEEDED!

We have a far greater demand for our students
than we can fill!
We can show you an actual waiting list of
leading companies throughout the world who
have tried Bailey graduates — found them out-
standing, and are coming back for more!
Bailey Graduates are Successful . . . RECEIVE
BIG PAY — HAVYE SECURE FUTURE !
The Famous Bailey Course prepares you
for BOTH Diesel and Gasoline Mechanics.
This is a must=due to the advent of using
Diesel principles, such as °‘Fuel Injection' on
passenger cars . . . use of gasoline engines for
starting Diesel engines, etc. You learn all this
at Bailey in the amount of time ordinarily re-
quired to learn just one of these subjecis, ALL
FOR THE PRICE OF ONE.
Don’t be satisfied with a ‘futureless’, one-type
job — learn how you can make big money now!
Write today for Free Booklet that takes you on
a step-by-step camera tour through our spa-
cious, modern shops — See Bailey students in
action as they Learn-by-doing with the Famous
Bailey Method of training!
We provide you with housing and$arttamc jobs
while in school, plus nation-wide placement
service for praduates.

BAILEY Technical SCHOOLS

1534 5. GRAND ST. LOUIS 4, MO.

MAIL TODAY !

Please mail immediately this

free booklet without obligation.
[ rxee sooxi

Name
Address...

2990000000000 0

$-in-1

TRAILER

WRITE FOR

LITERATURE

as o UTILITY

HOLSCLAW BROS., INC.
430 N. Willow Road * Evnnwi_lll, Ind.
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MOTOR YEAR PROP SIZE MICH. No. PRICE
5% H.P 195763 | B8 x7% P1-300 | § 3.50
10H.P 1958-63 | B x BY Pi-10 6.60
18 H.P 195763 9% x 11 Pl-18 5.40
25-28-30- 1951-63 | 10% x 12%% Pi-30 11.00
35 40 HP 10% x 115 P1-31 11.00

10% = 13% Pl-35 11.00
10% = 14 Pl-40 11.00
715 LRG0 H.P 1960-63 | 10% x 10 Fl-75 11.00
k stern 10 x1l PJ)-76 11.00
drive 80 10 x12 P1-77 11.00
Qi x 10 P1-78 11.00

For improved performance at modest cost, see Mich-
igan Economy Props at your dealer, now! Or write
Michigan Wheel Co., Grand Rapids 2, (Dept. PN
Michigan, for FREE 1963 catalog.

MICHIGAN

POPULAR MECHANICS



CLASSIFIE

ADVERTISEMENTS

Advertisements in this section $1.35 per word, each insertion, minimum 10 words,

yable in advance.

To be inserted under proper classification, copy must be in our office the
18th of the second month preceding daote of issue
F. W. Johnson, Manager, Clossified Advertising
Popular Mechanics, Clossified Adv. Dept., 740 Rush St., Chicago 11, lllinois

YOU'LL PROFIT

By reading and answering the classified
ads in this section. Hundreds of oppor-
tunities for you to make and save money

AUTOMOBILES, MIDGET CARS

HISTORICAL Automobile prints., Hand-
colored sample $1.00. Corre, Box B841-A,
New York City.

AUTOMOBILE Literature, antique, mod-

ern; cetalogs, photos, manuals. Monthly
bulletin. on=-profit organization. Free
information. thusiasts, Box 451B,
Mount Clemens, Mich.
AUTO SUPPLIES AND
EQUIPMENT
CROSLEY And foreign car ts. Dis-

count Club. Box 7B, Elmont, N. Y.

NEW Low cost wheel balancer. Compact,
2 Ib. cast alu.mmum Precision made. Guar-
anteed, $14.95. ju;e 78, November

Fopular H!chm!ﬂ: cobsen Mig.. Box
6143, Seattle 63, Wash

Q-ARC Elecironic ignition control saves
points and boosts performance. Easy
clamp-on mount Instructions, hard-
wareé included. Written guarantee. §14.85
postpaid. Q-Arc Devices. Dept. PM. Box
47876, Los Angeles, Califl.

RING-Valve job while driving,
posipald. Guaranteed! Nothing like it!
Many mechanics recommend! Motaloy,
Grantham, Penna.

TRANSISTOR Ignition ecoll — instrue-

tions, Special $8.50. Anderson Englneer-
ing. Wrentham, Mass.

JEEP Parts! For military and civilian,
At great savings. Largest inventory. Cat-
IJI)[ for owners and dealers. Inquirfes in-

vited. American Auto Parts Co., 1830-FM
Locust, Kansas Clty, Mo.

|Hnﬂ

$6.00 |

PARTS And accessories catalog for Ford |
el "'A". Everything to renew, rebuild,
and renovate your '28-'31 Model "A'" FPord.
Send 10¢, J. C. Whitney, 1819 QM-3,
Arl:he:r Chicago 18, II1,

CAR Cost Computor dials value of any
car new or old immediately, not guarterly.
Stop using obsolete cost books, just dial for |
Elu. never becomes obsolete, Price $2.00

efundable, Gralton's, 2011 Kenmore,
Clearwater, Florida.

ENO-DRIVES. Replaces chalns forever.
Thanks the thousands of mail order cus-
tomers who use Sno-Drives. See us here
sgain in September, Literature free. Bate-
son's Incorporated, 4408 Market Street,
Wilmington, Delaware.

CRANKSHAFT Grinder. Hand operated,
Makes bearings fit without taking en-

gine apart, $5.00. Literature. L. D. MeGee,

# Cascade, Wenatchee, Wash,

ALTTG Shop welding repair training in
world's largest non-profit welding school.

| similar bargains in motorscooters,
| Motors Directory, Athens,

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

GAS powered bicyele motor-mounting
brackets %8 85. GO-Byk Industries, Fergus
Falls. Minnesota.

GO CART $5. Cushman Eagle 310, Truck-
ster 510, less engines. Engines §2 up. Crosley
convertible 8985, Whizzer motorbike $15.
{Mailorder only.) Send 25¢, (35¢ for First
Class Malling) for Direc
Number 112, listing these and

ebullders parts, plans, ete,
Ohio.

WHOLESALE Motorcycle parts,
motoreyeles—cheap, Bulletins $§1.00, re-
I'limidable Bunico, 146-3G, Covington, Vir-
ginia

MINI-BIKE, Go-kart parts, sccessories,
frames, engines. Send 25 cents for 32 page
catalog. Jerry Staver, Box 511-M, Janes-
ville, Wisconsin.

Low tultion, Free booklet, Hobart Welders,
Box M-33, Troy, Ohio,

DIRECTORY! Automobile profits!’
Wholesale sources $1.00. Morgan, 443
Euclid, Akron 7, Ohlo.

BAVE Up to 507 on auto parts., ac-
cessories! Get new 324-page illustrated
catalog. just out, Over 100,000 items to
renew, rebuild, renovate all makes, mod-
els domestic, foreign cars, trucks, sports
cars, [rom 1820 to 1063's; '28 to '31 Model
A! Latest Hollywood accessories, custom
and hi-speed equipment. Rush 25¢ {for post-

AReE, handiin%—relundahle on first order.
Whitney, 1918 PM-3, Archer, Chicago 16.

NEW And used parts at savings, Com-
plete guaranteed parts service for all mod-
els cars and trucks. Largest in the West.
Jeep and army parts specialists, Newest
type shifting hubs for all jeep and all
military and latest production fromt end
drive vehicles. $27.50 and up. Also, for-
eign car parts. Write. Ploneer Auto and

Truck Partz Co., T4 W. 13th Avenue,
Denver 17. Colo.

PARTS, Model **A." List 25¢, lRetuud-
able} Mateo. Box 135, S8an Pedro, Calif

BATTERY Char . Home e. Elec-
trotone’s famous line, Wholesale %écu,
Same day delivery. Pru l:atn.Ia Ton
E‘nter:l:l.'l:s:ﬂl1 Ine, 7214, O ccn.lo BO,

1909-1934 FORD Parts illustrated cata-
logs T5¢. Mark Auto, Layton, N. J.

COMPACT Oil re-claiming unit. Pll.ns
$2.00. Holcomb, Box 681, Pampa,

CRAZY Customizing! Newest craze! Free
info. Sample 25¢. Craft, 3008-M Montroze,
Chicago 18

AUTO Alarm stops ear thells. Guaran-
teed 10 years. $9.95 postpaid. Warfleld-2,
630 Stanley Ave., Brooklyn 7,

New York. '

1863 ANTIQUE Car price guide. 40 pages
¥. Iﬂmnm McKalllp, East Hamplon, New
ark.

IMMEDIATE Delivery on [forelgn car |
parts, For complete catalog send name,
nddreu and 25¢ to Tibur Imports, Dept.
PM, P.O. Box 6194, Chicago 80, I1,

JEEF Owners — V8 conversions. Read
Jeep Owners ad, page 38.

AUTO TRAILERS

PICKUP Camper. Build yourself. Save!
Complete plans $7.50, We have materials,
equipment. Detalls 10¢. Viking Camper
Co., 14123-F Holly Road. Hopkins, Minn. | 2

PICKUP Campers. Pre-cut Kits. Blue- |

| MERCH 1963

prints, Supplies. Literature 10¢, Comstock
Trajlers, Parsons, Kansas.

. sign, materials, $2.00.

HARLEY-Davidsons — Used I'.'I.'rni
New, used parts, accessories models.
Bulletin 25¢. Enuth's IPlEtoﬂ Dealer),
1753 Muskego, Milwaukee, Wis.

| RECONDITIONED n motors.
| Large =tock Indian L‘mh Mus-
| tang MNSU parts. Indian M : Eales,
Eanzaz City 27, Missourl.
AVIATION
GYROCOPTER Blades. Solid alreralt
spruce, Vancraft, 7246 North Mohawk,
Portland 3, Oregon,

HOMEBUILT Helicopter handbook $1.00,

! Directory $1.00. Urshanailr, Box 250,
Santee. California.

FPROPELLERS For nirboals, snow-
planes, fcesleds. Beautiful colors. Boat

kits, mounts, worlds best. 25¢ for catalog.
Aerial Propeller Co., Box 682, Greenville,
Cexas,

HOMEBUILT Heli

ters, booklet of de-

awings, specifica-
tions, of “"Executive” $1.50. Helicopter De-
velopment Company, Box PM4056, Newark
12, New Jersey.

PROPELLERS Plans, supplies for air-
boatls. snowplanes. 125 H.P. Lycomings.
$115.00. 150 H.P. Continentals $125. Farts,
gauges, throttles, spark plugs, wires. hose,
oil coolers, gaskets, magnetos. Catalog 25¢.
Banks-Maxwell, Box 3301E, Ft. Worth 3,
Texas.

COLLECT. Build world’s most highly
regarded antique flying models. Calslog
25¢: 500 plans, kit, parts. Cleveland-Peer-
less, 454:5;{: Lura.in Cleveland 2, Ohio,
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BATTERIES, GENERATORS

BATTERY Reconditioning kit, molds,
instructions. Old batteries like new. Bat-
tery Shop. 96 Vierra, Sallnas, Calif.

REBUILD Batteries! Complete manual
$3.00. Hydraulic jack repair manual $3.00.
C. O. D. Accepted. Bayer Publications, 838
Betty Avenue, Neenah, W n.

ELECTRICAL SUPPLIES

APPLIANCE. Lamp, vacuum parts. Free
wholesale lists, BSeco. 112 South 20th
Street, Birmingham 3, Alabama.

LAMP, Electrical wholesale.

MOTORS For model cars, boats, toys,
sign mh;ers cooling, ventilating. exhaust-
I.nt. . Electric & battery operated. $1.50
up ppd. "House of Motors. EW Sales, Flor-
ence, Indiana.

HG'I'DRB *
$7.50. '3
R:huilt Biuu to 5 H.P. List 10¢.
Motors, 3101 N. 32nd St,, Philadelphia 32,
Penna.

H.P. General
agner $14.50. Send M.O

REWIND Motors yourself. Complete in-
structions, $1.00. Lewisz Manufacturing,
Howell, Michigan.

WINDING Data. 275 motors, single and

Electric |
AC.

three phase 31.10. Data Company. 3512

Kenzington. Kansas City 24, Mo.

Thousands of items for repairing, con- DI:E-BEL Injector parts and fuel pumps |
ufrth:;u cuﬂmg 35¢. Brown Lamp, Box anted. GM51-53-T1-110. Bares, !mg East
:n:: Clayton 5, Missouri. lil Street, Cleveland 15, Ohilo.

wiring in- GOVERNMENT SURPLUS

MHP Parts. Catal prices,
struetions. 50¢. Refu ﬁd I'J:nt order. Gyro,
5208P N.W. 35 Ave,, Miami 42, Fla.

ELECTRO-SCRIBE! Engraves all met-
als, $2.00, Bever Mfg., 10511-H Springfield,
Chicago 55.

JEEPS $111.68, airplanes $75.20, boats

$6.18. Many others direct from U.S. gov-
ernment. r complete “‘Directory”’ send
$1.00 to ality Surplus, Box 22163-PMa3,
Indianapolis 232, Indiana.

WELDING, SOLDERING,
PLATING

ARC Welder manual only 50¢.
$1.00 value. Tells how to weld every Job.
Emerson Electric, 8100 Florissant, Dept.
PM-3, St. Louis, Missouri.

PRODUCTION
New. Morris,
New York.

Regular

Welders, $69.50,
1070 Inner, sr.heneehdy

Sﬂ

GOVERNMENT Surplus on sale now Lo
anyone. Buy as low as 1¢ on the dollar or
less, Buy jeeps, cars, trucks, trau:r.ura ra=
dios, boats. tents, tools, T.V.'s, fur-
niture and thousands of other Imu Diru:t
from the U.5. Government., Complete in-
formation how to buy and where to buy in
your area. Also how to get tm surplus.
Complete information mailled to lur
only $1.00. Airmail, $1.25. Surplus Sa

Emporia Street, Dept. 404, Demrer s
Colorado.

HEAVY Duty 110 volt are welder. Gen-
erates heat to 6000 Fahrenheit for cutting.
Complete with helmet, gloves, rods, in-
struction books, etc., $19.00. Fully guaran-
hud for five years. If you are not satisfied

money refunded within 7 days.
H“Imﬂlﬁ!];nh;a: P.O. Box 266-A, Miami
, Florida.

FREE Welder catalog. Kits, build 350-
ampere welder uutnfn aircraft generator,
pl:ns 25¢. LeJay, Minneapolls 31, Minne-
soka.

JEEPES £111.256, Boats $8.38. Typewriters
$4.17. Thousands of items direct from Gov-
ernment Iin your area. Complete ﬁlﬂt
$1.00, to Surplus Information, 1402-PMS,
Englewood, Colorado.

GOVERNMENT Surplus direct from gov-
ernment. Jeepa $264.00, radios $2.53, typleal
{uricﬂ Cuns, typewriters, cameras. tools,

ousands more. Amazing low prices. How,
where to purchase, merchandise available,

ete., only $1.00 to: Burplus, P.O. Box 50512,
Dept. E, New Orleans 50, Louisiana.

CHROME Plating equipment. supplies,
All other ﬂu.i.uhul : 1 uﬁ”
};r:d}:.';::tlnmuaj ﬂzmmﬂmn Hdnﬂhfrﬂuﬁdnhla}

a5, Opera al equipmen
gulde and catal Hﬁ Equipment Divi-

ston 150, 3“5 ‘l.'ltl.iun Pacific Avenue, Los
Angeles 13, Cal

ACETYLENE OQOutfits, m 50; used
$40.00. Arcwelders ﬁ_ﬂl Wetdlgﬁ
Dept. PM, 5085 Broadway, C 40, :

JEEPS $111.68. airplanes $75.20. boats
$6.18. Hln;numﬂs direet from U.S8. gov-
ernment. r complete “Directory’™ send
$1.00 to Quality Surplus, 1417 46th Ave.,
Dept. PM-3, Oakland 1, California.

JEEPS %111.68,
$6.18. Man
ernment.
$1.00 to Quality Surplus, Box 23,
PM3, Greensburg, Pennsylvania.

others direct from U.5. Gov-
Dept.

MACHINERY, TOOLS, SUPPLIES

BANDSAW Blades mailed promptly to
your order. Unconditional guarantee, In-
cluding the weld! Free handy ification
and price card. Send name address to
T li:n Saws, 6352 Addison. Chicago 34,

ois.

PRECISION Machined, pocket size sheet
metal gauge. Send $1.00 cash. Columbus
Hydraulics, Columbus, Nebr.

SPRINGS, Inventors-mechanics assort-
ment. Compression, extension, torsion.
Over 500 pleces. $4.95 postpaid. Connor
Spring Manufacturing Company, T75—14th
Street, San Francisco 3, California.

SURYEYING INSTRUMENTS

NEW And guaranteed factory rebullt
transits and levels, sale or rent, with pur-
chase option. We will repair, trade or buy
old Instruments. Write for list M33,

Warren-Enight Co. (Manufacturers of
Surveying Instruments), 136 N. 12th St.,
Philadelphia 7. Penna.

ENGINES, MOTORS, DYNAMOS

OPERATE 3-Phase motors from single
pﬁfu.ﬂ?éﬁ'l: $1.00. Donald Howell, Barnes-
ville, .

REWIND Motors yourself! Pree booklet!
Modern, Box 8573, EKansas City 14, Mo.
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GENUINE Army surplus fatigue caps
3/81.00, with ear flaps 50¢ Ppd. Bargain
Barn, Box 302, Spanaway, Washington.

JEEPS $223.83, typewrliters $4.15, radios
32 65, televisions, recorders, guns, watches,
binoculars. Typlcal surplus prices. Exelting
details free. N.Y. Enterprises, Box 402-X§,
Jamaica 30, New York.

WAR Surpluz bargains! New govern-
ment releases arrive constantly. Save up
to B80%. Blankets, boots. cots, tents,
wearing apparel, ete. Send for [ree war
surplus ecatalog. Sioux Falls Surplus
Store, SBioux Falls, South Dakota.

BOATS $6.1B, jeeps $111.68, airplanes
$75.20, typewriters $4.15, guns and other
bargains from U. 5. Government. For
latest “Directory’” send $1.00. National
Burplus, P.O. Box 185, Eatontown 1, New
Jersey.

FREE Valuable war surplus bargain in-
formation., Send dime wSu:qr. Box BFM3,
Thomasville, Penna.

GOVERNMENT Burplus: Boats., air-
planes, power tools, diving eguipment,
;Portmg goods, Everything imaginable.
ou buy direct. “Locations and Pro-
cedures” plus ““Buying for Profita™ $1.00.
Batisfaction guarantesd. Surplus, Box G081-
A3, Dallas 32, Texas.

GGVERNHENT surplus, jeeps, walkie
talkies, guns, Buy direct. Loecations &
procedures. $1.00, Delta, Box 227-M, EI
Paso 42, Texas.

airplanes $75.20, boats |
r complete “‘directory’” send |

JEEPS $278, Alrplanes §158, boats ﬂ' H.
generators $2.68, typawﬂt.gn K
tvpical government 54 prm.
Buy 10,001 items whnhm:. direct. Full
details, 627 locations and procedure only
f‘l.m. Surplus, Box 177-030, Abbottstown,

ENNA.

GOV'T Surplus. How and where to buy
In your area. Bend $51.00. Surplus In-
formation, PM, Headqunrteru Building,
Washington §. D.

JEEPS, Boats, airplanes, helicopters,
walkie-talkies, radar, tents pewriters,
tires, tools, cameras. Individuals can buy
now direct from government. “UT.8. t

Directory & Procedure' £1.00. Brody,
425-PM, Nanuet, N. Y.

BOATS, OUTBOARD MOTORS

ELECTRONIC Equipment for boats, .-nur
to-shore radiotelephones, radar, h
sounders, direction fAnders. Free catalog.
Marine Radio, 188 N. Wacker Drive, Chi-
cago 6, Illinois.

ALUMINUM Boat kits, $38.50 up. As-
sembled in a weekend from factory fin-
ished aluminum parts, No riveting, no
bending, no guesswork, Save up to 607
of factory built gricn The periect light
nu.r turp?erl for 1 e apuruman Models up

for new catalog.
;{Iumn\:it Co., Ine Dept.. FM-33, Salem,
BSS,

FIBERGLASS Cloth and resin, World's
finest cloth and non-rust resin, at direct

| mill prices. Flotation foam. Complete line

of plasties. Silicon bronze and brass
screws, save 607 . Low temperature resin
for cold weather down to 38°F. Free cata-
lpgue. Frelght prepaid, Stiles Boat Su ]_'|.r1

| Box 11F, Linden Ave., Mantua Hts.,

Em PLANB, Bome kits, Catalogs: Power-
boat 60¢. Sallboat 40¢. Marinecraft, Box
161-M, Brighton 35, Mass.

NEW 1862 Scott uui.mnrd motors, Clear=
ance. 313 H.P, £00.50; 7'; H P, §188; 14
H.P. $358; 28 H.P. $318; 44 H.P. $378. 1961
—T75 H.P. electric generator $£558. 18062 —
75 H.P, 5638. We ship anywhere or hold on

our layaway plan. Fac warrantee,
Electra Marine, (Dept, M) 1427 Broadway,
Brooklyn, N. Y. Tel. 212-GL5-0122.

10 KAYAK Kit $10.50 complete with

paddle, Literature. Box 78, Brecksville 41,
Ohio.

EAYAKS $39.95, complete kit, Rugged,
stable, lightweight, safe. Folds for carry-
Ing. $39.95 assembled. Literature 10¢. Klon-
dikc Kayaks, Box 83M, Corte Madera, Calif.

BOAT Bpeedometers, tachometers, clocks,
compasses, airhorns. Boating Discount
Center, 334 Vernon Ave., Paterson, N.J.

FIRST Flan and pattern catalog In two
]velra to offer every concelvable type craft,
Juding eclass sail boats :ror ANy llu
budget. ""A Book Warth Keﬁ? ‘I:on
£1.50 to Custom Craft Plan Divis 1700
Niagara Street, Buffalo 7, New York.

SAVE Money. New, used outboard mo-
tor parts. Send wants. Stamp appreciated.
Out rd Motor Mart, 220 Btate Street,
Boston 8, Massachusetts,

NEW, Used, rebullt marine motors. Ma-
rine conversions, Nttings. Free "%ﬂ
Btokes Marine Supply, Dept. 24, C
water, Michigan.

MARINE Conversions. Ford, Chevrolet.
Jeep engines. Catalog 254. Lehman Manu-
facturing Company, Ell:lbeth Avenue,
Linden 4, N. J.

BUILD Your own boat from our large-
scale blueprints. Books of plans give how-
to=build help. Hundreds of professional
dasmm—mntor sail ar auxﬂlarjr—for am-
ateur builders. Free ¢ . MoToR Boat-
113:}“!5# Eighth Ave., Dlll ‘RS, New York

FULL S cut-to-shape boat
blueprints, 1" =38 feet.
“Build a Boa i" catalog

atterns,
B’J nw 11 ustrated
eslgns, in-

. cluding catamarans, cruisers runabr.ruh

skiffs. outboard boats, sal I.n;
hmmh-uat S0, "How to Builld a Boat'
booklet, $2.50. Cleveland Boat .Blumrtn.t
Co.. Box 1651, Cleveland, Ohio.



MAEKE Your dream of owning a boat a
reality. Build one now! The 20th Anniver-
sary boat kit catalog by Custom Craft offers
the means of selecting a style best suited
to you. Pram to crulser, sailing dinghy to
dragster—each engineered by the origina-
tor of kit boats to be the best value a boat

builder can buy. Financing available. Send |

50¢ for 1983 catalog to Custom Cralt, Buf-
falo TN, New York.

BOAT Plans, frame kits, full-size pat-
terns prepared specially for amateurs.
Bend 50¢ for new 80-page catalog 1llus-
trating over 40 build-it-yoursell power
boats from 7° to 28°. Glen Designs, 9152
Rosecrans, BellAower, Calif.

BOAT Kits! Factory molded fiberglass
or pre-assembled plvwood. 50 models, 12
to 22'. Free catalog. Luger, Dept. BC-83,
9200 Access Road, Minneapolis 31, Minn.

"HERCULES Muscle Chart'". Gym-
craft, G P.O. Box 1520, New Ym?i‘l. N.Y.

OUTSTANDING Physical development!
Any age. New guaranteed discovery uses
only a rope! Strength, health, muscles.
Gain—reduce. Free information. Rufperche
1&34 Art, Ban Diego 15, Ea]jfmnla

BIG Muscles fast—gain up to l'
::{us;i m'rs;ml chest in jus;.m‘limmts

ails. T
us—m Box limnm 3:& mY -

MUECLEB Complete pl.n.ns Home Giym.
Bend 25¢ Booklet ““Treal Yoursell to
Free Catalog included. 100 items.
Arnold Co., Knox, Indiana.

on

“GIANT Arms.' Dr
revolutionary discovery Satistaction
:5 refund. Gaucho, ch nm-m Chicago

MARINE Conversions and gears for all
popular automotive engines. Send 25¢ coin
for complete catalogue. Barr Marine,
2706A Castor Ave., Philadelphia, Penna.

SPORTING GOODS, GUNS,
FISHING. SKIN DIVING,
ARCHERY

HEALTH. Reducing. gaining, muscles.
longevity. Mail 25¢ for all 4 courses. Buy
now. Health course $1.00. Agents kit $2.00.
Big deal $3.00. Guaranteed, Sids
(PM-E&3) B421-C Evergreen, Southgate,
California.

TAXIDERMY

MOLDS—For casting your own fishing
sinkers. Free {llustrated booklet. Reading
Estmmmt Co., Box PM78, Reading,

TifA.

FREE—Wholesale catalog. Beads. Spin-
ners. Lure parts. Sinker molds. Jigs. Reels.
Finnyeports (ME), Toledo 14, Ohio.

NOW, Learn at home to mount birds,
animals, fish; tan skins. Low {ee. Tremen-
dous hobby. Over 400,000 students, Write
for Iree book! Northwest Schools, Dept.
2563, Omaha 2, Nebr.

CAMPING ﬁlﬁl%ﬂﬁ“ AND

BIG Money ralsing crickets and 12 inch
African fishworms. Free literature, Car-
ter Ranch, Plains, Georgla.

MOLDE For fisherman's sinkers, jm.
wujdl casting and spinning lures.
? Sweet's Molds, Tm:a.w:.ndu 1,
ork

10,000 GUN B
guns, accessories.
catalog $1.00.
N. ¥.

ins! Modern-antigue
jant 128 P, Bargain
Agramonte's, Yonkers,

MASTER Craftsmanship for discrimi-
nating fisherman. Famous Clarkspoon lure
for frezh and salt water trolling and cast-
ing. Record catches. Mail $1.00. Tomlin

es, Box 2512 PM, Lakeland, Florida.

FREE! Bargain all-sports eatalog. Cash;
credit, Kleir's, PM, Chicago 6.

TREMENDOUS Wholesale catalog. Amaz-
seleclions merchandise. Taylor Dis-
tributors, Newton 20, New Jersey.

FREE B84-page fishing, hunting, all-
ts discount catlalog. Nothing down.

n'r.ewn:i. 1321-P3 Main, Kansas City,
uri.

CANNON Fuse &/zs" d:a.metzr waler-
proof. Burns under water. 10 ft.. $1.00:
Ei{'} $2.00; ppd. Will Zelier. Hudson,

ch.

ELECTRONIC Fishfinders. Depth sound-
ers. From $75 up. Free catalog. Marine
Eqillil:nilmgint, 188 N. Wacker Drive, Chicago

a noiEs.

SPECIAL Lights and kits for fishermen,
boatmen, skindivers, Literature {ree. Head-
IIHH‘E' Products, Box 569 (PM), Glen Cove,

SILENCERS, Complete detalls of con-
struction and operation with drawings
$1.00. Gunsco, PM-4C, Fulton, Calif.

ARCHERS: Terrific sw]nn:s B'u: direct
from manufacturer. Finest qua alumi-
num finished target arrows, :retal $28.00,
now only $13.95 dozen. Aluminum shafts.
retail $17.00, only $B90 dozen. Arnold
Archery Company, Box 2IP, Arnold, Pa.

ATHLETIC E

UIPMENT,
BODY BUILDI

FOR Better physical fitness. Froven plan.
No equipment, $1.00. Blate male or female,
f‘lﬂtnm. Box 3454, Station C, Ottawa, Can-

&,

KEEP Warm. Send 1¢ for handbook
ull‘]hnt‘;: of ldnn'n “;:luthif G:nd ].l;htt-
WEIE camping eq n rry, Dep
245. Boulder, t!uli’.u‘n.l:‘:u:l:le

CAMPING Equipment, tents (300 styles
—most erecled on display). Send 25¢ for
new glant cutalogue-handbook-camp site
directory. Morsan Tents, B10-R, ute
17, Paramus, New Jersey.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

5-POWER Flashlight magnifier wonder-
ful for stamp, coin collectors; maps. Bai-
teries included. $2.35. Brownrigg's. 3041
Grand Ave., Coconut Grove, Miami, Fla.

BUILD Your own reflector telescopes.
Complete kits; mirrors, eyepieces, tripods,
all other aeccessories. Request free illus-
trated literature. Criterion, Manufacturing,
Dept. KPM-88, Hartford., Connecticut.

DYNASCOPE. Amazing world-famous re-
flector telescope. Request free brochure.
Criter!m Dept. DP-2, Hartford, Connecti-

SCIENCE Bargains! Lenses, telescopes,
binoculars. microscopes, kits, parts, war
surplus. Send $1.00 for beginner's 10-lens
kit with instruction booklet. Order Stock
2-CH. Reguest {ree 144-page Cailslog CH.
fdmuud Scientific Co., Barrington, New

ETSEY,

EARTHWORMS, CRICKETS,
Flﬂsés

MEN!—Women !
bajit for us at home. Free details.
Wigglers, Warsaw 45, Indiana.

Make money raising
Red

BIG Money ralsing fishworms and
erickets. We teach sou how to raise and
where to sell. Free liternture Medium
redworms, 3000, $5.95; 10,000, $16.95. Car-
ter Redwnnm Plains, Georgia.

EARH ‘Mnner ralsing fishworms for usl
Execiting details free! Oakhaven—58, Cedar

| Hill. Texas.

REDWORMS. Guarantee live delivery,
count. 2500—%$4.95, 5000—$8.95; 10,000—
$16.85. Postpald. Free literature., Hall
Farm, Hilton, Georgia.

JUMBO Red wi fishworms, 1000—
$4.00 postpaid. nstructions. Excello,
Kosciusko 6, Mississippi.

AZTEC Red wtuhu Texas' largest
worm grower. Satisfaction guaranteed.
Circle J Farms, Box 4056P, Waco, Texas.

HYBRID Redworms 10.000—$12.00. Free
:Iltmmre Worms anc tackle. Below Joh-
rice. Rebel Bait Ranch, 1827 Colum-

I.'bd.l1 tur 4, Ga.

WORM Your way to wealth. Raising
hybrid redworms. Profitable business. De-
tails Iree. Eariybird Earthworms, Moylan,
Pennsylvania.

“HY'BRED Redl‘mms 1mo—:3m 2000—

With ralsing "instructions.
Farm, 60 Lincoln, Waco,

PLANTS, SEEDS, BULES,
NURSERY SUPPLIES

GINSENG Bringing $14 pound. Have
seeds. plants. Goldenses]. Full informa-
tion. K. Collins, Vicla, Iowa.

10 OUTSTARDING Tomatoes. 4 =eeds
each. Labeled. $1.00. Duke-Smix, Ri. 2,
Box 544, Mailtland, Fla.

INSECT Eating, cactus, terrarium

gtnu Unusual, atomie mutated seeds.
ter Pauls Nurseries, Bldg. 2, Canan-
daigua, New York.

FARMS, FARM LAN
l:’ll.. ESTATE o

ONTARIO Border—Ilakefront cottage lots,
islands, $2.50 foot. Sparkling lakes, :ond
roads! Postcard brings maps, photographs.
Buwd: Lumber, 1731 Weston, Toronto,

CENTRAL Florida homesites. Lakefront,
hillside, highway, or acresge tracts. Tell

me which you m from $395.00.
Terms $10.00 monthly. Victor Roepke,
DeLand. Florida.

CANADIAN Lands, seized and sold for
taxes. Our 46th annual series of lists, just
begun, describe many choice properties,
situated from coast to coast, acquired by
us through tax sale, Priced as low as five
dollars per acre, guaranteed perfect titie,
small monthly payments, no mortgage.
Beautifully situated hunting and fishing
camps, where there is real t; summer
cottage sites, heavily w ACTEAES.
Now iz the Lime to invest in Canada's
minerals, forests and farms. Write today
for free twenty- Inurgn booklet with full
explanation. le Service, Room
411-D, 1173 Bay St., Toronto 5 Canada.

STROUT Big free caialog. 148 pages
chuck-full of values. Write for your copy.
Btrout Realty, 7-CJ 8. Dearborn, Chi-
cago 3, I.

OPPORTUNITIES! Government land,
U. 5, Alaska, Canada. Sledge Surveys,
Macon, Missizsippi.

FLORIDA Campsites—deep in the heart
of the great Ocala National Forest.
&hundu.n.ce of En.me best fishing. War-
ranty nml.ﬁe'led—pluh tent
plrt tuller. build lod Free maps and
photos. Howard ‘lil'emﬁl‘ "DeLand, Florida,
ADSDOES(Q-0).

MONTAMNA — Fishing, l'l'm:ltillliE cabin
sites and campsitez on beautiful Kootenai
River in Montana Rockies. 5385 at 310
down and 510 a2 month. Mountain Empire
Company, Box 203-P, Libby, Montana.

$5 MONTHLY Buys 5 acres. Near town,
good bullding site, excellent fishing. Price
sm.uo.] Free list. Box 425-P Carthage,
Miszouri.

FLORIDA Lake living. Silver s
Orlando area. tl!ﬁ.uﬂnﬁﬂs. ﬁ.mm.

Free colored photos. Bloch Brothers,
Belleview 7, Florida.

FLORIDA Hlﬂlllrlg.I frontage 55 x 115
only 4 miles wannee River. $400

tal, $10 monthly. High. wooded, photo.
Gilehrist, P.O. Box 163-Q. Miami 37,
Florida.

CANADIAN Vacation lands: Full priee
tag mltﬂ hunti fishing,
e & unting
Free information. Land Corpe
Bathurst, Downsview, Ontario, Can
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RUSTIC Elegance sacrificed! Owner
moving fo another state offers fifty-two
25x115-1t. lots with 2 fine homes at an
amazingly low price! Beautiful Missouri
location, in tiny willage, only 500-ft. to
Lake Tanevcomo. See plctures in ca
—houses are on a beautifully-landsca
hillside site with oaks, cedars, mimosas,
many rock walls and terraces, rock-lined
paths, well-planned rock gardens pro-
viding a profusion of colorful blooms {rom
March thru August! Main house has liv-
ing room,. sun room with magnificent view
of lake, kitchen-dining ares, 2 bedrooms,
utility room., basement recreation room,
Areplace, natural bedrock patio. bath,
drilled well. S8econd house now renting at
$48 monthly comes with basic furnishings,
has 4 rooms., bath, 2 fireplaces, small
basement, foor furnace. $14.000 building
insurance carried! Appears to be a won-
derful place for gracious retirement living
with supplemental income from rent, of-
fered at only $12.800! Liberal terms. Big
free illustrated Spring catalog, bargains
const to comst! United Farm Agency,
612-PM West 47th 5t., Kansas City 12, Mo.

HOMESTEADS. Government lands. U.S.
and Alaska. Enclose dime. Write. C. Lee,
Mountain View, Oklahoma.

LAND Bargains everywhere: terms for

every budget. Free catalogue: Pacifie
Lands, P. O. Box 2350, Hollywood 28,
California.

40 ACRES 3395, 160 acres $1205. Many
with streams, near lzkes. Village and “big
city™ lots $75. continental United States.
40 acre lease Colorado River (trailer park
site} hour from Las Vegas $8.000, terms.
Owner. Nick Hughes, Tax Land Locator,
Box T77, Phoenix, Arizona.

HAWES, Reptiles, raccoons, skunks,
squirrels. C e 25¢. Trails End Zoo,
8t. Stephen. 8. C.

BIG Money raising flshworms and
crickets. Free literature. Carter 'Wormery.
Plains, Georgla.

PETS. Hamsters, mice, rabbits, squir-
rels, chipmunks, pigs, skunks
coOns.

Moore's
25, West Virginia.

MAKE Money raising chinchillas, mink,
rabbits, cavies for us. Free catalog. KEeeney
Brothers, New Freedom 2, Penna.

HAMSTERS. Ideal pets. $295 pair.
Booklet 10¢4. Jer-Fre's Hamstery, R.R.=2,
Shelby, Michigan.

RABBITS—FUR BEARING
ANIMALS

EARN $10000 Yearly raising Angora
rabbit wool for us. Information 25¢ coin.
American Angora Company., Malta 12,
Montana,

RAIBE Rabbits on 3500 month plan,
Free details. White's Rabhitry, Mt Ver-
non, Chio

MINE Railsing i{nformation [ree. Com- |

plete. Lake Superior Mink Farm, Supe-
rior. EEl. Wisconsin.

guinea i . rag- |
icture catalog twenty-five cents, |
Hamster Ranch, Shepherdstown

EARN 5240.00 A month at home, spare
time, doing only two §5.00 invisible mend-
ing jobs s day. Big mcoey for service
that makes cuts, tears dizappear [rom
fabrics. Steady . Detalls free.
Fabricon, 1586 Howard. Chicage 26, T

EARN Moner ralsing Ashworms for usl
Write: Oakhaven—58. Cedar Hill, Texas.

 SHARPEN Scissors, pinkers, clippers.
Inexpensive machines, supplies. lack-
hawks. Sheldahl, Iowa.

_:F'RES Report: “*609 Unusual, Successful
Businesses.”” Box 1001-PT. Evanston, II.

CHROME Plating. _Instructions, equip-
ment and supplies. Platerl;nﬂuurlltf.cliu

Box 565, Lugo Station, Los geles,
BARGAINS! Buy wholesale! Save
money!

Free catalog! Norris 273-X Mer-
rick Road, Lynbrook, N. Y.

VENDING Machines. No selling. Operate
a route of coin machines and earn amaz-
ing profits. 32-page catalogue [ree. Park-
way Machine Corporation, 715 PMP Ensor
Street, Baltimore 2, Maryland.

RAISE Rabbits successfully by knowing
facts. 48 g.p book, 38 illustrations de-
scribing breeds. Housing. Breeding.
Feeding, Markets and Marketing. Bulletin
etoc. 25 cents. American Rabbit Assoclation.
36 ARBA Building, Pittsburgh. Penna.

BOOKS, PERIODICA
PICTURES, POSTCAR

FREE Literature. Self im
books, crafls, hobbles. Crafts, Box
Nashville 10, Tenn.

t
1144,

PROFITABLE OCCUPATIONS

CAPE Canaveral. Speculative [nvest-
ment acreage, just $10 down. Cape Cana-
veral Corp., Dept. F. 1805 N.E. 164 St
Miami, Fla, (ADG2085).

10 ACRES Missouri land, $50.00. War-
ranty deed. John Calvert, 28
Road. Jacksonville, Florida. 3% Carleon

FLORIDA Suwannee River. Here's why
¥ou should buy today. '3-mcre—g§205 full
price—§5.00 down. $10.00 per month. Free
title insurance, No interest. 80-day money-

k guarantee. All lots high and dry.
County maintained roads. Great fishing.
Hunting, investment. For free color folder
E:E."?lmau;?]n“ﬁ: River Park Estates,

pt. . P.O. % B7. Live Oak, Flor
ADG2010. i

31 ACRE-Canadian border. Hundreds
campsites, islands. farmlands directly
Irom Tax Authoritles (non-profit). Lists
Enlged;dﬂumu, 282 Dmvenport, Toronto
» Canada,.

NEW MEXICO Land bargain. Big 14
scre ranchetites for only $199 complete, $5
down, §5 a month. Just a short distance
{rom the heart of growing Deming, New
Mexico (Pop. B500). Write today for free
ﬂfaﬂhfﬂ"mbuﬁ'ﬂﬁ:ﬁ 2w Pine

ez, Dept. N-GE. ;
Btreet, Demlng,pﬂel' sziéc:.i w Pine

CANADA Island home. Lake of the

Woods, completely f{urnished, excellent
fishing., hunting. Silas Giere, Benson,
Minnesota,

$1,000 monthly. Men urgently needed. Car
furnished. Business expenses paid. No sell-
ing. No mnal?e education necessary. Pick
own job location. Investigate full time. Or
earn $8.44 hour spare time. Write for free
literature, No obligation. Universal, CPM-3.
6801 Hillerest, Dallaz 5, Texas.

INVESTIGATE Auto aecidents. Pays up
to $750-1,000 & month. Investigators need-
ed everywhere. part or full time. Car fur-
nished; expenses paid. No selling. Meet
interesting people. We train you spare
time at home In weeks. Hold present job
until ready to switch, or start own inves-
tlﬁltin.f business. Free information. No
obligation. Liberty School. Dept. C-81,
1139 West Park, Libertyville, Illinois.

REPAIR Hydraulic jacks. Easy, profit-
able. Write: Hydraulics, 3000 Mountain,
El Paso, Texas.

TRANSBISTOR Wrist radio. Retails §3.88.
Send $6.95 for sample and discount sheet.
Real fast seller, guaranteed. Impor: Sales,
Box 1185, Grand Rapids 1. Michigan.

INSTRUCTIONS For greeting
cards $2.00. Materials available. O. Hawk-
ins, Box 825, Pulaski, Virginia.

making

FREE Report: “Mailorder Profits and

SELLOUT! New-used books: 11 different

| including large iszues §1.02. Novelties.
INVESTIGATE Accidents. Earn $750 to |

Pitfalls.”” Box B3-PA. Bellwood. Illinois. .

CARPENTERS, Handymen. High income.
r own business, minor house repairs.
ull time, part time. No investment. Free

| get publicity for yoursell, your o

information. Write 2809-W Balasco, Fort |

Worth 7, Texas.

FARM MACHINERY AND
SUPPLIES

3 hp HOEING Machine, Hoes between
plants, rows. Depth adjustable 0-8".
Women  operate easily. Self propelled.
Month trial. Year warranty. Discount.
Autohoe, West De Pere 22, Wisconsin,

PETS—DOGS, BIRDS,
HAMSTE ETC.

2 PACKET Colorful reptile literature.
Ross Allen's, Silver Springs, Florida.

INTERESTING Animal pets. Ocelots.
hawks. talking birds, reptiles. Catalog

%ﬁp?;h?mmm, Interbay Station,
66 POPULAR MECHANICS

RAISE Pheasants on $100 week plan.
Little capital and szpace can make ¥ou
independent. Free details. Great Central
System, Columbus 1, Kansas.

WHOLESALE Magazine subscriptions.
Highest commissions. Bonus! Qualified
g:t;cles. 451-CA Hingston, Brooklyn 25,

AUCTIONEERING—Home study course.
Diploma granted. Auction School, Ft.
Smith. Ark.

BAKE New greaseles: doughnuts in
kitchen. Sell stores. Free recipes. Michael,
3605 South 15th. Minneapolis 7, Minn.

BECOME Independent with your own
[ranchize business. Thousands earning
handsome incomes. Request (nteresting
facts today. Mational Pranchise Reports,
PM-528. 333 North Michigan. Chicago 1.

tures. Stamps. Giant (90¢ value) sample
assortment 3J0¢. Persil, 436 N. Y. Ave..
Brooklyn 25, N. Y.

FREE Catalog. Self-help books. Write
Wilshire, 8721 guuct Los Angeles 80P.

NATIONAL Geographic magazines, 1888-
1960, any issue. Periodical Bervice, Box
485-PM. Wilmington, Delaware.

BOGK!IUHTEI:B:I! .fc'l.l;“i miscellans-
books 0 led! Al tie Book Bervs
'Il:;:u:. Cedar Sl::ut. Charlestown 9. Mass.

BOOKFINDERS! All subjects. Send
wanls! Jaher Book Service, 183 Hazel-
wood Drive, Westbury, N. Y.

BRITISH Book bargsins—Any subjectl.
Catalogues {ree. Transatbooks, Wantagh,
N. Y.

{TAREER. Books. Free Information. Eeith
Armstrong. 711 Seneca, Seattle 1, Wash.

100,000 BOOKS! Bargains! Catalog.
dime. Treasure-Site, 6080 Aberdeen, Upper
Darby. Penna.

EIGHT Books posipaid worth 25¢ to 75¢
for $1.00. Lunds Books, 2773 E. T9th, Cleve-
land 4, Ohio.

YOUR Name in papers. Newsletter MILM
tions. $1 brings three issues. The inion
Leader, Suite 1612-C. 23 E. Madison, Chi-

CAED.

BOOKS Located! Asrdvarks Worldwide
Booksearch, Box 668-PM, San Diego 12,
California.

BOOKS. Elusive. Located, Free lisis.
Del, 12725 Filatbush, Norwalk, California.

BOOKS Located, old or new. Free search
service. John PFriend, Bookfinder, Bax
T0PM, Long Beach 1. Calif.

BOOES-By-mail! New books, out-of-
print books! DeForrest's, Box 1557,
McAllen, Texas.

SAVE To 835 on books, records. Free
catalogue. Discount Reader's Service,
MCC-5435 Upland Way. Philadelphia 31.

PROPHET Elijah coming before Christ.
Wonderful book free. E. Megiddo Mission,

Rochester 19. New York.

DIRECTORY ol U.8. Coin Values, $1.00.
Myers Books, Marquand., Mo,




EA?E Money. Read "Postage Saving

CGuide"'. One dollar., E, Currier, Orleans,
Vermont.
OUT-Of-print books at lowest prices’

You name it, we fnd it! Fast service.
No obligation, International Bookfinders,
Box 3003-PM. Beverly Hills. Calif.

BACK Issues magazines reasonable.
Books, 950 Columbuz Ave., New York, N.Y.

MAGIC TRICKS, PUXZZILES,
JOKER NOVELTIES f

1.000 LATEST Tricks, jokes. magic! New
deluxe giant edition! Hot off press! 160
pages thick! Bigger, better than ever! Spe-
clal for March! Only 10¢. House of 1,000
mysieries, Dept. FM3IC63, Monroe, Conn.

JUMBO Package of tricks, jokes, mag}:.
Bend $4.00. Mikes Novelty Co., P.O. x
458, New Bedford, Mass.

VENTRILOQUISM! Information fru!

Dummy catalog 25¢. Et.au.- a2
Box 36A, xmgfnnon lllgctrult 24,
Michigan.

WORLD'S Finest professional ma
Joker novelties, Giant iliustrated ca

le.
10¢. Top Hat. Evanston 12, Illinois. -

SMOKE Bombs 25¢, 7 for $1.00. Terrific!
ﬂ'.'rl]:‘l-N Eleventh, Philadelphia 26.

WDRLD'B Finest magic catalog, $3.50
($2.00 magic included free). 3000 tricks,

pocket, stage (408 }. Kanter's, M-200
Do At Bh adelphia 7.

CATALOG. Free tricks, 25¢. (1,500,388 |
tricks, jokes. novelties.) Maglco, T408-F, ]
|

Ban Antonio 7, Texas.

PROFESSIONAL Gltllﬂi.
25¢, Williams, 800 Plymouth,
Penna.

176

BEE,
. Ell

CiLy,

84 PAGES. Completely illustrated cata-
HI._EM. “Mnnhnttan Magic, Box 334-P,

.

BE A Magiclan!
with free trick., only 35¢. Ireland,
North Dearborn, Chicago 2.

Iniroductory catal
109-

VENTRILLO Voice thrower 23¢. Ven-
triloquist’s puppet 75¢. Box 971-PM, Phil-
adelphia 5.

BE Popular! Entertain with magic. Send
10¢ for Douglas famous catalog, 500 tricks,
describing best in magic for pocket, par-
lor, club, stage, with balls, cards, silks,
coins, ropes, apparatus, books. For 40
vears Douglas has supplied magicians
everyvwhere with fastest same-day service.
Join in the fun! Douglas Magicland, Dept.
51, Dallas, Texas.

FLAME Thrower! 136" flashes at finger-
ugﬂ £1.00. Harmless! Arlane, Philadel-
n d4.

ANTI "'.h':.'lﬂ-{ll

4 SPEARHEADS §2.00. List. 10¢. Redick. |
1061 Geers, Columbus 6, Ohio.

INDIAN
oS

SELLING 20000 Anclent arrowheads,
spearheads, ete. List free. Lear's, Glen- |
wood. Arkansas.

4 ARROWHEADS #$1.00. George Smith,
B41 N, Tacoma, Indlanapolis, 1, Indiana.

COINS, TOKENS, CURRENCY

100 FOREIGN Coins $2.35. 2 Mexican
silver dollars $1.00. Kington, Box 188M,
Tolleson, Arizona.

BRILLMNT Um:!rculll.od dollars,
$4.00; 1809-0 $£3.00; 1800-0 $£3.00; 1901-0
§3.00: 1902-0 $2.50; 1904-0 $3.50; all six
$16.50, 1803-0 $40.50. Brilliant uncirculated

1868-0

$20.00 gold $59.50; two different t |
$115.00. Bargain lists 25¢. Bebee's, 4514 |
Morth 30th, llu 1. H!brl.ltl

B DIFFEREHT Bmll .luntrun Nntult '|
bills 28¢. Jolie, Roslyn Helghts, N.Y

| Bouth

| $10.00,

COIN eollectors! Learn what your coins |
are really worth. Bend 25¢ for sample or |
$3.00 for next 12 hig issues. Goim Hl.n-

zine, Wa.ihlnﬂ.uu Sireet. Iola, |

|
KNUMISMATIC News tells today's value
of all colns. A great newspaper. 26 issues |
& year full of reliable coln news. Sample
25¢. §3.00 yearly. Water Street, Iola. Wis.

EXTRAORDINARY Bargain. 88% dis-

| count from catalog. 1804-0 Bilver Dollars.

Brilliant uncirculated—$4.75 each. (Cata-
log price $350.00) Robert Batr_hﬂder 42
15th Street., Philadelphia 2, Penn-
sylvania. |

GIANT Illustrated catalog listing hun-
dreds of bargains in coins and supplies.
only ;N, Rarcoa, 31 North Clark, Chi-
cago 2.

25¢ BRINE-E Buying and selling lists
plus scarce Lincoln cent. PDS, 114 Nassau
Road, pequa, N.Y.

HUNDRED Assorted Frisco Lincolns—
tli.ﬂé-i;m'l'l.JI'I.i.'ur. 9401 Painter, Whittier, Cali-
ornia.

UNCIRCULATED 1#8VDB cent or 1857
proo!l set $4.95. Lacheen, Box 1355, Phila-
deiphia, Pa.

HIGHER Prices pald for rare United
Btates coins, Collections, sets or singles
wanted. Buying list 10¢. Same day pay-
ment on coins received. Wayne Coin. 1203
California Ave., F1. Wayne, Indians.

HIGHER Prices pald for rare U.5. coins.
Collections, sets or singles wanted. Buy-
ing list 10¢. Same day payment on coins
received. Wayne Coln, 1205 California
Ave. Fi. Wayne, Indiana.

BAVE Your slick nickels where date is
worn off. Order & bottle of Coin Date. It
will bring the date out on Buffalo. V.
Bhield nickels, It's easy lo usze. Satisfac-
tion  gumranteed. §i. postpaid. Box
276-F, Mooresville, No. Carolina.

WOW! Rare silver dollars! Brilllant! Un-
circullt-ed! Low prices! 1903-0 only £50.00!
$98-0, $6.00! 1888-0, $3.00! 1900-0, $3.00!
mul-n $3.00! 1902-0, §3.00! 1804~ 0. 55.00!
'l'll.uusl.nds of other m!.ns' Rush ¥our or-
der. and get our {ree price list! Bilver
Center, Box 3193-P, San Francisco 19,
California.

ANY Five Jeflersons except 388D, |
398D, 50D, 55P, $1.10. Traycee, 25 Quin-
lan, Staten Island 14, New York.

COMMEMORATIVE Uncirculated trade
dollars, Alaska 1959, Hawail 18950, Seattle
World's Fair. $2.50 each. all three $6.00. |
Coins, P.O. Box 423, New Castle.
Indiana.

| 19680D small date $1.95. 24 different

MORGAN Dime with bargain list 50¢.
Pairway, 121-M, Rye, N.Y.

GENUINE Confederate note §1.00. Obso-
lete banknote $1.00. Fifteen foreign notes
$1.00. Lists free. We buy Dpaper money
Americana Gallery, B10 E.u{ Brnward
Fort Lauderdale. Plorida.

OLD Coins wanted. Catalogue 25¢. Capo,
1030 Morris. Philadelphia. Penn.

CANADIAN Coins. Largest stock. Price
list 25¢. Canada Coin Exchange, 80 Rich-
mond Street E:ul. Toronto 1. ll:.‘n.n.nda.

LINCOLNS: 40 different m-lﬂ-ll p_lsul_
{including rare 13555) $1.50. Harris, 011G
Presidio, San Francisco 28, Callfornia.

RARE 1839 Ph.i]-.d;elnhh sihtr dollar,
uncirculated, $6.00. rrington,
Wroming.

UNCIRCULATED 1835 Silver eX-
press commemorative medal $1.00. Coln
lists free. Sayers, 1000 Unaka, Johnson
City. Tennessee.

TWENTY-Four page 1963 retail price
list of USA and Canadian coins 10¢. Our
selling prices on thousands of ncdm nnd
coin ectors” supplies. B

ryson
| porated. 812A White. Toledo 5, Ohlo

12 DIFFERENT Lincolns before 1821
$1.00. 24 before 1831 l-l 50. QGene Carlton,
Chandler, Okla.

FREE Coin supplies! Glant coln list 104
Economy Sall ansfl

(refundable). ez, M d,
Massachusetits.

NUMISMATICE Largest nDewszpaper.
Semi-monthly. Sample 25¢. £1.00 ¥
Numismatic News, Box 453, Iola. ‘Il'h

RARE 1878 CC mint dollar uneirculated
$5.00. 100pg. catalogue 50¢. Shultz, Salt
Lake Clity 10. Utah.

BARGAIN List! U. 8. Bocessories,
Stamp please. au:h'i.“ﬁi‘km. N. C.
40 PAGE Illustrated United States and
Canadian coin list 10¢. Stoney, 260 Wash-

ington. Boaston B, Mass.

COIN Collector’s magazine. Omn  your
newsstand or direct. Sample 33¢. $3.00
" yearly. Colns Magazrine, 274, Iola,

Wis.
25 BEAUTIFUL Colns from 25 mnum

Moztly uncirculated. Terrific assortmen
$1.00. Hindler, Box ':M Aurora, llilnm,

CDIH Callectors mnust magazine and
wooden nickel 10¢. Lawrences, Anamosa,

Im,

“PROTECT Your Coins"", Professional
storing tips. guarded cleaning formulas,
stop tarnishing. ceins to save. Additional
valuable information. Pamphlet §1.00. VG.
Coin Products, 401 Maln. Hobart, Indiana.

£18.000 for 1813 LIBERTY HEAD NICKEL.
Uncireulated dollars 1804-1839, 1803-5,
1895-F, 1858 pay $200.00-815.000.00 Cer-
tain dates: Lincoln cents belore 1832-
£250.00: Flying Eagle cenls, $950.00; Indian
cents, $1,750.00; Dimes before 1943, 85.- |
250.00; arters before 1924. £5.250.00:
Half dollars before 1828, $7.500.00. 2¢
pieces, $200.00; 3¢ pleces, 5200.00. hall-
dimes, $3.250.00, Hundreds of others worth
$£10.000.00. Canadian coins. 1921,
5e silver, %300.00. 1875 quarler. $500.00
1921, 50¢, £2.000.00. Wan 20¢ pieces. gold
coing, paper mon g ete. Our largest illus- |
trated CGuaran Buying-Selling Cata-
logue, glving wmplm all coln informa-

11(}11 send 00. Purchase catalogue
before undipé coins, wor in Corpora-
tion (K-183-C}, Bosto husetts i
COIN Bargains galore. Illustrated lists
10¢ (refundable). Hutchinson's, Box 6526

Fhiladelphia 36, Penna.
- — — |
BARGAIN Pricelist, coins, supplies. 10¢
irefundable) Ron  Farley, etamora, |
Ilinols. 1
INDIANE, I.jnmln Libeﬂ nickels. List

10¢. Evans, Box 9812d. Atlanta 19. Oa, .

,  seller. Tall Timbers 1.

28-PAGE Catalogue, 10 different Indian
gﬂ'\tﬁ $2.50. Hobby Sales, St. Paul 16,
nno.

HOBEIES AND COLLECTIONS

SOLDIERS. Over 1,000 models. All
ods. Catalog =2. 35¢. Bussler, Box 1
Wollaston 50, Mass.

-P,

WEW Hobby magazine. Today's Adven-
ture. Sample copy 10¢. Fast Mall Service,
Dept. TA. Camp uglans. '-\'l:mnﬂn

65 WORLDWIDE Seashells. Identified.
£25.00. 113 Cypress Mills Road, Brunswick,
Georgia.

50 ORIENT&L ‘Buittrﬂlu—ti gem
stones, each 82 grlwlnu Haas,
Box 1170, New ?urk B,

AMERICAN News r, complete, origl-

nal, dated belore 1 $1.50. 2I5¢ |.t.|mr
hrin;: catalogue. D. R, Spaight, -
Maryland.

COLLECT Medals. Introductory: &
French 54.00. 4 British $3.00, 3 Belgium,
£2.00. Catalog 25¢. Inslgnias, Box T1-M,
Rockaway 84, N. Y.
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STAMP COLLECTING

12,000 PENNY Approvals walting for

you. Many from exotic countries, pictori-
als, airmails. new issues. Tilbury, x B62,
Newark 1, N. J

PENNY Foreign stamps, neatly mounted
jumbo books in Scott order. Bullot
1359 Coney Is. Ave., Brooklyn

in
Approval,
30 N Y.

DAG Hammarksjold "‘error’ 5¢ with ap-
nnrn'.&n.ls. Belmont Stamps, Washington 15,

PENNY rovals. Thousands. Bargalns
lor pennies. Gifts with purchases. Penny
Stamps. Orange, Callfornia.

UNITED commemorative collee-
tion mnluln[ H different—10¢. Approv-
als. White, 518-A Avenue L, Brooklyn 30,
New York.

INTRODUCING Qur better United States
approvals we offer 15 United States stamps
including Columbian, Bi-Centennials, Ia-
mous American. airs, others: only 10¢.
Ocean Stamps, Box 64-PM, Brocklyn 29,
New York.

U.8., Canada price list 130 pages, T00
illustrations, stamp identification  15¢.
Thom, 4808—15th Avenue, Minneapolis 17,
Minnesota.

UNITED States price list, 116 pages,
price 25¢. Mark Hanna, 335 Pifth Ave,,
Flitsburgh 22, Penna.

FREE! 33 Mauretania! Ghana! Ruanda!
others. Approvals. Keating, 2520-P Boule-
vard, Jersey City 4, New Brsey.

500 DIFFERENT. Includes pic‘tnrills
35¢. Knopp, Box 1381, Bristol,

OVER 320 00 value :rnr $1.00. 1,000 dif-
ferent worldwide. Approvals included.
Adults only. Universal, Box &, Kenosha 5,
Wiseconsin.

165 DIFFERENT U. commemoratives
Humml:.‘arstmpm 738 Ordwar. Freeport,
bt

50 YEARS Old. 15 different United
States stamps at least 50 vears old, 10¢
with low a;;ricm United States approvals,
Jaxon, 519 Avenue L, Brooklyn 30, N.Y.

215 Drgﬁﬂlmhzﬂﬂiwldt 25!4 Iﬁl‘:#d
French nies, rovals. 'S,
Box 3045, St. Louis 30, Missouri

U.8. Commemoratives. AlIl different:
25—15¢, 50—35¢, 100—E5¢, 150—%1.00, 1,000

mixed—$5.00. 10¢ postage on ordersa under
H nu Camhrldle. Box 411, Cambridge,
Ohio.

FREE—Mammoth collection, ineluding
410,000 airmall, World's smallest stamp,
ﬁl’ﬂou multicolor pictorials plus Beott's

ternationals, Master CGlobal albums,
mtt;::rle?“ cntalugu?. ‘1131 Ire? wlé?: you

BN approvals argain RIMPS,
Box 1112A, Miami Beach 20, EII“lm-i s

FREE Mint set! Approvals accom
Stampeo, Box 737, Memphis 1, Tmnpﬂnr

PENNY! Approvals! Regardlr.qa \‘.!I.tl. I
Kloster, 4164—52nd Street, log

California.
U. 5. approvals. Low prices. Eagle
m?‘l:@. Romine Ave, Plttsburgh 2§,

FREE—25 large hﬂut.lu with request
for approvals. Al Gray, 506-15th St.,
Moline, Illinois.

TOPICALS, Beautiful stamps, 25 dif-
ferent, only 10¢, approvals. Stamac, 108
Park Place East, North Charleston, 5. C.

200 STAMPS, 25¢ With approvals.
College Station,

Smith, 508A Brﬂnh.
'l'l.'xl-i,

FREE! 222 worldwide. 10¢ handling.
Penny approvals. Jung, 1601 North Stan-
ley. Los Angeles 48.

U.5. Mint specials! Flag set, complete
$1.00; 1¢, 2¢. 3¢ mo':u A.mur!mm (21
different), $1.00. Free lis Brooks, 3323

Avenue X. Brooklyn 35, HE:W York.

B0 DIFF. U. 8. stamps includes 19th
Century commemorative, High values.
Plus 1943 flag uump d oeey ud nations.
All for on included.
g"ll‘tt Co.. X HI-{! !url‘ta*n Heights,

UNITED Nations 15th anniversary sheet
with first day cancel, as commemorated
by Russia. Free! While they last. with
ip‘p_lr_wl.la. Fhilatellcs, R-J, New Paltz,

68 POPULAR MECHANICS

FREE! World's largest! Strange, valu-
able 7"x14" beauty. Send 10¢ handling
now! Norrisco, Milwaukee 7, Wis.

FREE Macao mint sel, approvals. Coret-
ta, GPO, Box 1546, New York 1,

FREE 100 Worldwide with penny ap-
provals. 10¢ handling. Skytop, Box 1022-
PM. Binghamton, N. Y.

MILLION Foreign stamps! 2¢ each! S8end

for thrilling, giant approvals! ABC
gtviﬁtps. Box 6000-MB, San Francisco 1,
a s

STAMP Collecting outfit, Inecludes,
packet worldwide stamps, I:an hinges, FREE! When ¥ou buy our {oreign ap-
watermark detector, Iiimeter gauge. | provals you receive absolutely free stamps
Everything 10¢ with apprnvau Loraine | equaling your purchase. Coast, 1608 5.
Brown, Marion, Michigan. Park, Santa Ana, California.

100 OLD United States berween 1861 FIVE Different mint sets, including

n:nd 1835. $1.00. Roush Stamps. 51 Chest-
. Mansfield, Ohio.

FREE Monaco nudes. Approvals. Stamp
Ranch, 902 Addison, Chicago 13, Il

60 DIFFERENT U. 5. (30 commemora-
tives) 25¢. No approvals. Seldenberg,
Appleton, Wisconsin.

225 STAMPS For only 10¢! This mam-
moth value Includes airmalls, pictorials;
stamps {rom strange countries catalog-
ing up to 25¢ each! Also approvals. stic
Stamp Company, Camden 80, New York.

SELL Your surplus good grade stamps.
wme deseribing fully what you have.
Bhirk, Leba

British Colonial, New Ailrican, triangles,
10¢. Approvals, Cambridge, Box 411, Cam-
bridge, Ohlo.

U.5. And foreign packet price lists free
on request. Somith, Box B3-PM (Rugby).
Brooklyn 3, N. Y.

FREE Mint Africa set with approvals.
Lither, Box 51, Canoga Park, Calif.

GIANT Approvals. Thousands different
1¢ and 2¢ each. Wahl's Smmﬂ Exchange,
TO08F Farragut, Chicago 31

B0, 000 DIFFERENT. Amazing new plan
builds your collection systematically.
country by eountry. Only 50¢ weekly. Free
detalls. Ware, Monree 75, Conn.

Vanroy non, Pennsylvania.
U.5. Bargain, 50 different 104, with |
beautiful worldwide approvals. Stamps,

Eennebunk, Maine.

300 DIFFERENT Given free with ap-
provals. Particulars, Windsor Stamps,
P.O. Box 7315, Banta Clara, California.

Stamp wallet with approvals, |

FREE
Wide selectlon ecollections by countries.
Clark, Box 28-C, Wilmette, Illinols.

AMAZING OFFER! 200 United States
stamps — including commemoratives, air-
mails, high denominations to $1.00. Only
ﬂ.‘ t;} Iﬁp:}:'l'll "Ptllj:-.“sntm Iélu.ltrlt-!?

rgain lists free. L] amp Co., Dept.
BO, I:II'_:l.lm'Iu'.n.. llnw"?lr:rt, e

701 U.8.A. 25¢ (Eslr.fnt:r commemoratives).
Request approvals. Horace Gatewood,
Winston-Salem, N. C.

and South
aﬁpmals

50 DIFFERENT Ceniral
America, 10¢ with worldwide
Cole, Box 223-A, Buffalo 21,

TWO §5.00 United States stamps. 20
others 10¢ with United States approvals.
Trwin, Box 1105, Brooklyn 30, New York.

PORTUGUESE! 25 Different free. Ap-
provals, Elkhart, Box 33, Elkhart, Imi

FREE! Get this new valuable North
American collection, all-different postage
stamps of Greenland (MNorth Pole), St.
Plerre, Newloundland, Canada—Eskimos,
Indians, scarce 1867 Confederation. 1862
British Columbis & WVancouver Is. Cent.,
MNova Beotla, Northern Territories. United
Natlons. U. 5. stamps—18th Century, first
plane, steam boat, pony express, etc, Also,
complete Colondal & Civil War issues,
many others. Plus full color flag stamps of
87 foreign countries, Extra! Bargain cata-
log: “"How to Recognize Rare Stamps,'
other mmitl.ng stamp offers for free in-
spection. Send 10¢ I!u: mailing. Kenmore,
Milford EF-463, New Hamp.

ISRAEL New Year 5718, Issued for the
Hebrew MNew Year 5718 (our 1857}, a com-
plete, muilticolored stamp set with com-
memorative tabs. Pree! lle they last,
with ?‘pp‘m‘\'al! Philatelics, R-0, New
Paltz, Y

21,000 ALL Different, only pennies a
day using our systematic payment plan.
Details free. Sjoquist, 1435 Cherrydale,
San Jose 25, California.

EXCHANGE. Send

100-200 different

stamps with 20¢. Receive different. Pat-
terson. Lancaster 10, New York.

FREE! %0 Turkev, 10¢ handling. Ap-
provals. Berchtold Stamps, Troy, Ohio.

|

25 COLUMBIA 20¢. Approvals included.
Reed, Box 980, Chicago 80, Illinois.

90,000 STAMPS Sale! Bargain lob: sels,
packets, rare stamps $1. Glantl assoriment
extra special %5, High value packet $3.
Literature Slmp]es .'l Pe:sile. 436 N. Y
Ave,, Brooklyn 25,

50 DIFFERENT U. 8. Commemoratives
25¢. Penny approvals. Feters Stamps, Box
645, Arlington 16, Va.

1000 DIFFERENT, §1.00 With approvals.
Louls Golden, 6721 Eastwood, Philadelphia
48, Penna.

U.5. BTAMPE. Giant bargain catalo

25-0.‘
Raymax, 35-VZ Malden Lane, N.Y.C.

FREE—Mint British colonials from H.l.l—
dives, Solomon Islands, Pahang, B8t.
Christopher, Nevis, Sarawak. Cayman
Islands, Gilbert Ellice. Free with approvals.
Viking, Great Neck 8. N.Y.

WOW! 110 all different Germany
Zeppelins, semi-postals, alrmaills. high
values, ete, Giant catalog, bargain lists
included with beautiful approvals, James-
;.'pl{'n Stamp, Dept. AIIPM, Jamestown,

£ ] 10¢!

25 DIFFERENT Commemoratives 1893 up
10¢. U.8. approvals, K&B Box 70, Brook-
Iyn 23. N. Y.

FABULOUS Value. 50 atlmft 10¢. Ap-

provals, Thiese, 9320-P San Juan, South
CGate, California.

FREE 25 Pakistan, approvals, Walter
Eotowskl, 19265 Eureka, Detroit 34, Mich.

FIVE Complete British colony sets only
25¢ with approvals. Fischer, 1530 Metro-
politan, New York 62.

DEALERS-—wholesale list,
Frank, 5031 Queensberry,
Maryland,

FPostage 5¢.
Baltimore 15,

50
Diamond,
Carpenter,

DIFFERENT, 10¢, with approvals,
triangle, mint topicals, others.
Box 310, Claremont, Calif.

FREE Zuolnglcllgnck 1¢ handling. Ap-
provals. Adrian, F Box £22, Pico Rivera,
California.



INDONESIA Set {ree approvals. Spangen-
berg. 4619 Gary Dr., Bristol, Pa.

BCANDINAVIAN: 55 different 16¢ (U.5.
stamps). Kimber, Box, Higersten 8§, Sweden.

FREE! Giant bargain catalog. New edi-
tion listing thumn& of bargains including
U.5. and B N A. stamps, packets, mixtures,
albums, accessories and supplies; sent with
beautiful a provals. Jamestown Stamp,
Dtpt EI3PM, Jamestown, N.Y.

IM".I'. FIRST USA rarity! Goliath for-
eign beauty shows Ben anklin in this
outstanding issue! Flus Congo Freedom
stamp, unused 'z inch midget stamp Ireak,
real cigar issue, Icy Greenland, [ree China

Bomer airmail giant, ete.. only 10¢ with
approvals. Capltal Stamp Co., Ferrysburg
2D, Michigan.

U.S5. Stamps at less than most other
ACeS5. Cluialut 20¢. New-Way Stamp,
wrence, Mass

FLAG Stamp free with U. 5. Approvals.
Gorliz, Box 265, Park Ridge, Il

HAWAII. Three old classics 20¢ with
worldwide approvals. Hawall Stamp, 280
Lewers, Honolulu 15, Hawail.

25 LARGE American commemoratives
10¢. Accompanying approvals., Free per-
foration gauge. Linstamps, St. Catharines
101, Ontarlo.

TERRIFIC Stamp bargain! Israel, Ice-
land, San Marino, plus triangle set, plu.u
Antigua, Borneo, Virgin, Scots, Cong
Russia, plus 1lrze stamp book. All Inu.r
offers free. or malling cost.
Empire Stamp c-arpqrannn, Dept. PM,
anantu Canada.

PﬁNTnBTIC Fish trilnil;:' Valuable
“Ben Franklin'® on Canal ¢! Flaming
bi-colored voleano triangle! Lovely Olym-
plies triangle! Plus Greenland, weird
wild beast [ssue and others. 10¢ with
approvals, Roseland Stamps, Spring Lake
2, Michigan.

HISTORY In The Making issues! B85
different U.S. stamps, including airmails,
special delivery, postage dues, high de-
nominations, etc., some over 75 years old!
Only 10¢ with approvals. Offer to adults
?lnbﬁ Littleton Stamp Co., Littleton, BIl,

GERMANY: 500 different only $1.00.
Bargain offers, Discounts, 'Wolverine
Stamps, Box 1835, Ann Arbor, Michigan,

PHILATELIC Jungle 10¢. Fifteen =zoo-
logical specimens. Approvals Included.
Free watermark detector, Crown Stamps.
Virgil 301, Ontario.

“QLD Glory' in flaming colors! U.B.A.
flag giant beauly Irom Honduras. Enor-
mous United Nations Mexican stamps. Plus
strang gorilla issue. Duke of Windsor,
Morocco lovely Macao flowers, wild bui-
falo stamp and others. 10¢ with approvals.
Sunny Stamp, Apopka 2, Fla

101 DIVERSIFIED British Common-
wealth 10¢. Approvals included, Niagara
Stamps, St. Catharines 501, Ontario.

LOOK 50 different plus President Ken-
nedy stamps 15 handling with approvals.
Bell, Box 279, Manchester, New Hampshire.

25 LARGE French pictorials 30¢. Free
lists. Approvals. Zidek, Layton, N.J.

BTEAL The show!
nl!:tng first-day covers, beautifully hand-col-
ored. Sample free with approvals. ''Over-
seas’”, Box 121, Hicksville, New York.

Display prize-win-

t;x'R%.:t:tGIiEa. Eilhit mult?mr; Dlu: ells;
P ennedy issue eren
with beautiful foreign approvals. Ramco,
Box 6432, Columbus 24, Ohlo,

BRITISH Honduras birds. Eight differ-
ent, §1.00. Willlam Willlamson, Belize,
British Honduras.

GIANT Stamp collection Includiul astro-
nauts, satellites, moonrockets, Boy BScout
issue, complete UN set. Many Olympic and
sports issues, ete.; Plus big sl‘.a.mp dic-
tionary and appl‘nvl.ls Everything IN!
Stampex. Box 47-LM, White Plains, N. Y.

MYSTERY Conglomeration including
mixtures, packets, mint blocks. Tremen-
dous values. Only $2.00. Norge, Ho-Ho-Eus,

ol

U.N. Commemorative set 10¢ to
proval applicants. Fine Stamp Co..
'J'I F, Delrnit- 24, Mich.

EIJ{ Dtﬂel‘mt worldwide complete Eﬂ‘.s

ap-
Box

10¢, with approvals. Gables, Box 898,
MNorth Miaml €1, Florida.
FREE Bamnle Interesting, informative,

illustrated. National Stamp News, Ander-
son, South Caroling.

VATICAN 5S-value mint set 10¢ with
unique approvals of worthwhile global
slamps '2¢ up. stamp Studio, Box 1TIM,
New York 24, N.

BEAUTIFUL!
plan, beginners
508, Minneapolis

bonus

2¢—4¢ approvals,
Box

falist. Crandall,
, Minn.

UNUSUAL Old U.5,., defectives. Bargain
prices. K, Swartz, Malden Bridge,

York.

95,000 DIFFERENT! Pennies a day builds
collection methodically, Free particulars.
Hlill‘-z:t;an 95F Terrace, Levittown, Penn-
sylvania

SBPECIAL! 50 different Philippines, 25¢.
ﬁri-fhri:valu Carling's, M-303, Howard City.

EXCITINGLY Different. 212 worldwide
ggt.Thpprnuln, Coopers, Box 30521, Dallas
. Texas.

ROCEKETS! 10¢ with approvals, Our spe-
cialty: mrup-: Schaefer, Box 1704, Wash-
Ington 13, D. C.

START Profitable approval business—
are time! Exciting details 25¢. Steele,
x 553-PB, Pacific Grove, Calif.

U.S.: 110 different 35¢. Moseley, 6§ Han-
ley Downs, Bt, Louls 17, Missouri.

TRADE Your duplicalu (Toward for-
elgn approvals.) Write: VPT, Box 98, New-
ton Highlands 61, In!l.u

55 BRAZIL 10¢ with
Box 631. Wichita, Kansas.

CANADIAN Approvals. Your want lists
filled. Valley Stamps, Little Valley, New

approvals, Lots,

| York

packet. Premi-

FREE! *‘Mystery" stam
E P42, Mansfield,

ums. Approvals. Dancer, 7
Ohlo.

OLD Heligoland stamp free. Approvals.
W-B Stamps. Dept. PM, Wilkes-Barre, Pa.

200 DIFF. Worldwide stamps. 25¢. Re-
quest approvals. Porthole Stamp Co., Box
5832, Ban Francisco, California.

HIFFOPOTAMUS, Monkey., elephants,
“Cameroun oo Collection'”, free! Ap-
provals, Willilam Deems, 226r Race, Ravens-
wood, West Virginia.

THIS Is tops! 207 different worldwide
only 10¢ with approvals. Broad, Box 866,
Lexington, Kentucky.

FIRST U.N. set. Among the world's
prettiest, Only 10¢. Approvals accompany.
Richard W. Huebner, 3570 South 18 Street,
Milwaukee 21, Wisconsin.

I!:ll:l.l.'i" 10¢ with

t

| List,

| tory of origin and uses,

U.N. New bicolored commemorative set.

approvals. Albert Ftacek,

%ﬂ“iﬂuhbud. Avenue, Stockton 5, Cali-
ornia

5000 STAMP GCGrab bags! §2.00 each.
Many pictorials, sets, etc, Bargain list.
Satisfaction or refund. Stamp Service,
1488-H, Huntsville, Ontario, Canada.

FREE Limited offer! 4 unusual Japanese,
11 other surprise stamps. Approvals. Post-
mark Box 542-PM. reat MNeck, N. Y.

DIBCGUNTB Bonus. Fine foreign in big
books 1¢ up. Sass, 2385-F Linwood, Fort
Lee, New Jersey,

THIS Outstanding aﬁutm brings you

hundreds of stamps each and every week.

Crives your duplicates real value. Obtains

stamps otherwise hard to find. Full de-

tails and one full year's membership. $1.

ﬁinnsar. 558 Oakley Blvd., Las Vegas §,
evada.

OLD Searce U.5. seconds on approvals.
Slight imperfections, lowest prices. Hern-

field, Clintenhill Sta., Newark 8 N. J.
105 DIFFERENT U.5. stamps only 25¢.
Approvals included. Shelron, Box 187K,
Hempstead, N.Y.
PRINTING. 1963 wholesale list, 10¢.
Fhilatelic, 2409 Cherokee, Louisville 4,
Eentucky

25 DIFFERENT Triangles 10¢. Approvals.
I-!ntnlwnrd Davison, Suncook 6, New Hamp-
shire.

PRECIOUS STONES, MINERALS

U.8. and foreign mineral specimens. Lists
10¢. Minerals, Winston, New Mexico.

THIRTY Individually wrapped mineral
specimens $5.00; Fifty $10.00. Green's,
6352 Vrain, Arvada, Colorado.

SEMI-Prec Ten differ-
ent for $1.00. Reqnut lllt 8.
ugmml San Francisco, Banta Fe, New

EARTH Science, Rockhound's Mational
Magazine. Subscription $2.50. Sample 35¢.
Box 1357-PM. Chicago 80, Il

GOLD. MNuggets, $2.00. Lester Lea, Box
1125-PM, Mt, Shasta, California.

ROCKHOUND-Gem cutlers — jewelry
makers. New free catalog just off the
press! Biggest supplier to hobbyist and
craftsman offers wyou tools,
equipment, Introductory bargains
know-how. Free catalog. Write: Gri
Dept. C-11, 1633 E. alnut, P
californla

HE}CI(:AN Topaz crystals, 100 for $2.00.
bonus shark tooth, 10¢. Buescher,
3607 Ridgedale, St. Louis 20, Missouri.

20 DIFFERENT Mineral stones with his-
$2.00. Phillips,
1280-F Cottonwood, Banning, Calif.

PROSPECTOR'S! Learn from experi-
enced geclogists how to locate and iden-
tify rocks and minerals. A comprehensive
home study course d ned for anyone in-
terested In exploring for valuable ore de-

its. Write today for free literature.
miﬂn School of Mines, Dept. C, Box 2538,
Palm 8prings, California.

FREE Bargain gem list, New la
and silversmith tool tatalog m
en’s. 116B Wilcox, Holurwnod Calif

COLOR SLIDES

Brlv

GERMANY 158 different, catalog $8.00,
£1.00. Approvals. Safford, 316 South Union,
Burlington, Vermont.

ABSOLUTELY Free. 50 worldwide stamps
introducing inexpensive approvals. Univer-
sity, P.O. Box 44-592, Miami 44, Florida.

FREE! 25 t. 10¢ handling. Approvals,
Bellet, Mapledale, Hazel Park, Michigan.

PRICE List U.8. rnreitn. No approvals.
Stamps, 5000 Miami, St. Louis 8, Mo

TWO Mint Mexican alrmails C189-C201
(catalog 85¢) with approvals 25¢. Pma
Landon, Box 836. Denver 1, Colorado.

TERRIFIC Value. Seven complete mint
séts 1D¢ with approvals. Beatties, Box
4503, Fort Lauderdale, Florida
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COLOR Slides: educational, eultural,
historieal on the “'Life of Lincoln.”” Cata-
logue and sample slide, 35 (credit on
£5.00 gﬁmhau} Willems, Box 1515-A, Chi-
cago, 90.

MACKINAC Bridge fabulous, color slides.
B for $1.95. Hiawatha Gridley, Box 56,
Ypsilanti, Michigan.

TRANSPARENCIES Wanted. Up to
$500.00 each. information write Amer-
g:ﬁfcmnr. P.O. Box 46372, Hollywood 48,
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PHOTO FINISHING,
CAMERAS, PHOTO SUPPLIES

MUSIC & MUSICAL

A FREE Kodak rcll returned with each
black and white or Hodacclor developed
and printed, fast service. lowest prices,

ll'l-l!tl&d quality send for free mailers.
1111 v, Sl Photn Ber;lui Dept. P. M., Box

SLIDES From your negatives, photos.
Color or b&w, Ten, $3.00, 35-Slides, Green
Mtn. Falls, Colorado,

COLOR Movie fans!
;uﬂlts rocessing our specialty, 8mm. just
1 (or with fresh film). Mailed back
next cu!lsmnnshm fulramuﬂ. Send
rm!m Teel or request free maillers and
list of complete photo-finishin

Ews. Direct Mail Photo, Box 83
Pittsburgh 18, Penna.

Low cost—high

SETV-
-PM.

FAST, Hi-quality fAnishing. Kodacolor

rolla eight ju.'mhu prints $1.98. Twelve

enty $3.49. Reprints 15¢. Also

luw H&W prices. Cll:l-l‘.nm Quality Studio,
Box 4838, Chicago B0.

EEKTACHREOME-Anscochrome 3imm. 20
exp. 620, 120, 127, developed, mounted,
$1.00, E!upth:mal low prices on Kodacolor
films. Prompt service. Complete price list-
free mailers, Write Trycolor, P.O, Box 123,
Bo. Windsor, Conn.

PHOTOGRAPHY For pleasure or profit,
Learn at home. Practical basic training.
Long established school. Free booklet.
American  School of Photography, #8356
Diversey Parkway, Dept. 3452, Chicago 14

12 EXPOSURE Roll T0¢. Wallet 25 for
;:.I:H]. Mail in Photo, Box 707, Lowell,
ABE.

EVELOP Professionally any tempera-
tu:e $1.00. Toth's, 20 Doerr Street, Pitts-
burgh 33, Penna.

G'[‘.ISTCIM Finish wallet m'intl from photo

negative, 25 $2.00, $3.50. Lingren
El‘.udln. 263 Cleveland .ﬁ.venue‘ Petaluma,
California.

FREE Film and Processing information
5 stamp. Box 287, Fairfield, Conn.

FREE! Send now for nhnmrlph!c bar-
gain book, Dept. 1-K-3, Central Camera
?I'flmpf“r' 230 So, Wabash Ave., Chicago,

nols.

ATTENTION: Press and newsreel pho-
lolcm;rhm “Official Photographer'” ear

dow decal plus 1.D, card, $£1.00. Official
Photographer, Box 332-FM, South Pasa-

dena, Ca Hnmin

;El;-zﬂ%ﬂﬁé-mﬂhuw stamps.
5 ANy
(returned). Jador,
Petersburg,

100 stamp-
photo or negative
1801—48 Bt. Bo., Bt

NIKON, Canon, Minolta, Bronica, Asahi-
Pentax, Mamiyaflex . Order direct thru
mail order for tremendous savings. Free
catalog. Hero Camera Co., 3-5 chome,
Nishi-Ginza, Toyko, Japan.

MOTION PICTURES AND
SOUND EQUIPMENT

BMM, I6MM, Movie subjects. Silent
sound. New, used, 2"x2° color slides,
gest selection anywhere! Free each muntﬁ
big 24-page newspaper-size catalog. Black-
hawk Films, Davenport 14, Iowa.

Bmm SILENT Films. 16mm sound fllms.
Bedner, 5300 So. Talman, Chicago.

5,000 B-16 MM. Movie films, Free cata-
logues. International, Greenvale, N. Y.

MOVIE Film! Free catalog! EEQ-R,
I'ilh Holly. Kansas City 12, Missouri.

INSTRUMENTS
S0NGS, Poems, offer, details, Newart
Publications, Box 683, Syracuse, N. Y.
GUITAR Making books, urt.ad
woods, tools. List 10¢, Batlnw Eln
East 11th Btreet, New York 9,
BONGWRITERE, With publisher con-
tacts, want song ideas. Are royalties,

Send poems, (ree examination: Songwriters'
Associates, 1650 Broadway, N.Y. 18-P.

BONGPOEMS needed immediately, Send
poems for offer. Prompt consideration.
Nashville Musie Institute, Box 532FM
Nashville, Tennessee.

POEMS Wanted for musical seiting and
recording by America's largest song stu-
dio. Send poems. Free examination. Five
%tﬂar Music Masters, 630 Beacon Building,

ston.

ELECTRIC Guitars. amplifiers, whole-
E‘ll.ﬁf Free catalog. Carvin, PMM, Covina,

POEMSE Wanted for musical setting and
rmdlnhumndmm Frnmmnaum

49-C West
Btreet, New York 1.

ACCORDION-O-RAMA, 874 Broadway,
New York 3, N. ¥. Tremendous discounts.
Top brands. Free brochure.

SONGPOEMS And songs wanted! Malil
to: Tin Pan Alley, Ine. 405, Radio
City Station, New York 19, N. Y.

S0NGPOEMS Wanted! Collaborate with
professional songwriters equally. Share
rovalties. Songwriters Contact, 1618-D
Broadway, New York 19.

USBED Professional gultlrs, amplifiers,
drums., Write: Hills, 1215 War Memorial,
Peoria, Illinois.

BWISE Miniature music box movements,
Beautiful tones. Selection of tunes. Key-
wound & electric 1'z volt battery $1.88 up.
KW Sales, Florence, Indiana.

ACCORDIONS. Guitars, chord organs.
Save '3 Famous makes, Free home trial,
Easy terms. Trades. Free catalogs. Men-
tion instrument. International Music Mart,
Dept. R, 2003 Chicago Avenue, Chicago 22,

GUITARS. Wholesale, SBave 1/a. For cat-
alogs of several manufacturers mail $1 to:
National Guitar Bales, Box 417, Parkers-
burg, West Virginia.

PIANO Accordions, 7600-H Cottage Grove,
Chicago 19, Illinois. Chromaties, Hohners.
Conecertinas wholesale,

GUITAR Self-instruction books, chords,
melodies, cial $1.00. Hrudka, 3943
Diversey, Chicago 47, I

rings, hardware.

BANJO Parts, necks,
Long Beach 5.

6710 Long Beach Blvd.,
Cal.

RADIO, TELEVISION
AND ELECTRONICS

TV Tuners rebuilt UHF or VHF any
make, JW Electronics, Box 51E, Blooming-
ton. Indiana.

GOVERNMENT Sur
Picture catalog 10¢.
Mass,

lus radios, parts,
eshna, Malden 48,

18 DISTANCE Crystal set
Laboratories, 1131-C Valota, R
California.

lans., 50¢.
wood City,

LADY Wrestling, Movles, photos, rm
Hst..YPeerlm. Box 171-M, New York 13,

16MM. Sound, projectors, films. Sale,
rental, exchange, Steres Tapes. Rental
and sale. Visit store or write for catalog.
Elattiunil Cinema, 71 Dey 8t., New York
¥.

FREE Catalog! Save on 8/8mm.-16mm.
film and supplies. Superior, 448 N. Wells,
Chicagoe 10.

70

POPULAR MECHANICS

RADIO Course only $14.95. Includes all
ru tools, instructions, Write for

rmation. Progressive ''Edu-Kits"
Ine.. DEpl 5818, Hewlett, N. Y.

FREE Big catalog! Electronics kits and
components for hi-fi, stereo, tape, multi
and science fans. Electronies Crafts, Dept.
gura. 1515 Bo. University, Fort Worth,

EXAS,

FIX Your own TV. Save B0%! Send
for free illustrated chart showing how!
We'll include giant electronics catalog.
Za n, 461 Jeriche Turnpike, Mineola,

TAPES. 1200° $1.00; 1800" $1.25; 2400°
32.00, Towers, Lalayette Hill, Penna.

SEAVE Dollars on radio, TV-tubes,
lesz than manufacturer's cost.
No rebrands,
bargain bulletin. United

Newark, N. J

TAFPE Recorders hi-fi components. Sleep
learning equipment, tapes. Unusual values,
Free catalog. Drmncr 1523 Jericho Tpke,
New Hyde Park 3, N

TELEVISION Tuners rebuilt. Western
Tuners, 4130 El Cajon Blvd., S8an Diego 5,
Calif.

BAVE 0% U
tape-recorders,
1776 Columbia Road. Washington 8, D.

BUSINESS OPPORTUNITIES

ris
at ﬁw.
guaranteed!

| Blmk-u_te;;o recorded

oreleo speakers. Bulmlé.

$200.00 MONTHLY. Spare time. With
tablesaw, bandsaw or jigsaw. Write. Holi-
day House, A3B00 Harney, WVancouver,
Wa.shlnstnn

RE:HAILING Bystem kit, $2.00. Box 3364,
Station C, Otlawa 3, Canal

MEN—Women! Sparetime earnings.
Typewriter required. Literature, instrue-
gun‘g 50¢. Interstate, 37 Besch, Albany 9,

$£128.00 IN Sales from $10.00 Hltzﬂali
New, different. Everything furnished.

or part time. Write: Mail Trade C‘unlnt.ls
Montrose 8, New York

MAILORDER. Operale {rom home or
office. Orders dropshipped. Details free.
DEP, 2014 Frinnetun Eetkley M‘rl:.hiuan

FREE Del.nlts Make money in mn!l order.
Davenports, Box 1:?.:4'. Inglewood, Calif.

“HOW To Sell Book by Mail!"" Money-
making syetem. Details {ree. American
Distributors. Box 408-F, Niles, Michizan.

MANAGE Motel or resort. Men, women,
couples can make $400 to £1.000 monthly
plus apartment. Fick own location with
our employment assistance. Learn at home,
Free Booklet. Motel Managers Training
Schoal, Dept. PMC-23, 612 80, Serrano, Los
Angeles 5, Calif.

LAUNCH
Write: Hozar,
N.J.

Frofitable mailorder business.
158 Belleville, Belleville,

INTERNATIONAL Mailorder business
made easy. Complete setup service., not
ust instructions. Hermes, 152 West 42,
ew Yark City 36.

PRGFITABLE Gl.talct mallorder busi-
ness, Vikari, 468-P Third Avenue, Salt
Lake City 3. Utah.

FREE ‘“‘Franchise Profit Letter'” 1tells
how unique NFR service is helping thou-
sands seeking profitable businesses. 'Write
tuday. Mational Franchise Reports, W-528,
321 North Michigan, Chicago 1.

BUSINESSES, Resorts, motels, invest-
ment property. ranches. Our special serv-
lee dept. at your dispesal. No obligation.
World's largest. 62 vears service, Strout
Realty, 7-MB 5. Dearborn, Chicago 3, 11,

HOW And where to obtain capital.
Reliable Service, Rome City, Ind.

BIG Money raising fishworms and erick-
els. Free literature, Carter Farms, Plains,
Georgia.

TO §100.00 Weekly. Sparetime, home op-
Hl::m‘mlfiwﬂ!{ hu:hml " Eummd f“faM.
ginner's plan. Eve ng supplied. nn,
10420-M l.tmnnl.nlr_.m Angeles 34.

PIANO Tuning learned quickly at home.
Tremendous field! Musical knowledge un-
NECESSATY. Information free. Empire
Schoal of Piano Tuning., Champaign, Il
(Founded 1835).

OPERATE Profitable mail order
Ness, Writle Walter Service,
East 112th, Cleveland 5, Ohio.

sl -
41504

BAEE New mmuu duuzhmlu
kitehen. Sell stores. Pree recipes,
EOmery. Bu'nt.h 15th. Hlnnupﬂliﬁ
M:nnes:otl.

in
t-



MAKE #48 From square foot plywood:
ligsaw necessary. Free details. Woodart,
Bridgewater, Mass.

jant fish-

Y Rais
he Morgan,

worms. Soilless method. Charl
Bushnell, Florida.

PLASTERCRAFT Molds, llguid rubber,
plasters, flocks, candle '“E"“ Catalog
and manual free. Blue pids Supply,
Blue Rapids, Eansas.

WORLD'S Largest wholesale supply.
Buy from ﬂ"l'ﬂ American, European, Japa-
nese wholesalers, Tallormade suits from
Hongkong. 123 dropship catalogs. Rock-
bottom prices. Pree details. International
Buyers, 216-MM Jackson, Chicago 6. IIL

11.000 NEW Pros u daily. Baby rec-
ord books, shoes, albums. Bell mailorder.
Use our literature. Write: No-Co-Ro,

Capitola, Calif.

COLORGLAZED Concrete potiery made
without molds. Patented method. Cemetery
products, m‘rultlu. tl.lﬁ Basement leak-
sealing. Money-making projects. Booklet,
details free. Men cmqu atlonal Potteries
Company, Grand Rapids. Minnesota.

WANT To mlkn hd. money &t home?
$10.00 profit in our mibla with
invisible memﬂnr H,l.h holes dis-

othing, fabrics, Steady
year-round demand from cleaners, laun-
dries, homes. Detalls free. Fabricon, 1585
Howard., Chicago 26, III.

EARN Money ralsing fishworms for us!
Write: Oakhaven—38, Cedar HIill, Texas.

Btnmcénz!: Baby lhnall, Ge?nim eled:t.m-
a process. Equipment, mountings,
nsiructions. Send §1.00 for valuable book
“Your Guide To Buccess” bronzin bﬂ
shoes, plus complete catalog. Hollyw

Bronze Supply, Dept. B80, 3445 Union
Pacific Avenue, Los Angeles 23, California.

RAISE Rabbits on $500 month plan.
Free details. White's Rabbitry, Mt. Ver-
non, Ohlo,

SELL Books by mail. 400% Prodlt Royal,
Box 450-X, Glﬂs:‘.lnnd 27, Oh s

STOP Throwing away boxtops! They're
worth money! Some, 254! Inguire: Box-
tops-MB, Cedar Hill, Texas.

BUY Direct from factories. Appliances,
cameras, walches! Free detalls! Cam Co.,
436 P.M. Bloomfield Ave., Verona, N. J.

ST 20 Sk A et
mail order paper. a atest copy,
dime. Vanroy Bglrk. Le‘hlnnn: Penna.

STRIF Furniture finishes commercially.
N-K Equipment Co., Lima, N. ¥.
=l

MAEE Money {rom old tires. Operators
clearing $400 weekly. Equipment cosis
$800. Get facts. 5 & S Patents, Inc., 3511
N. Lincoln, Chicago 13.

$7T0.00 WEEKELY —home, spare time.
SBimplified mail bookkeeping. Immediate

HM:M ¥. Auditax, J4T41E, Los An-
ge

SELL Champion, AC, Autolite spark
plugs. Precision reconditioned, electro-
g“ud guaranteed 10,000 II:.“ES Up to

% profit. Free samples. Indy 500 Spark
Plug Co.. Flant 3, 4620 N. Braeswood,
Houston 35, Texas.

MAILORDER.
house in U.S.A. 25¢.
side Rd., SBharen Hill,

SELL Champion, AC, Autolite spark
plugs. Reconditioned, electroplated, guar-
anteed 10,000 miles, 1005 profit. Free
sample. Lee Plugs, 1808-A, Roberts, Hous-
ton 3. Texas.

Lowest-priced catalog
Hnll.ldnr 914 Burn-

AMAZING Manufacturing opportunity.
Pree list of manufacturing formulas.
Presler Oil Company, Fostoria 3, Ohlo.

MAKE Duubln I:ulldmg plastic easily.
Waterproof. Fireproof, economical. Bays
Laboratory, Cedaredge, Colorado.

G-DI.D Silver, platinum; refining, test-
make alloys, solders, ete. Learn won-
deriul business. Prank J. Herman, Metal-
g:.l?ht ﬂl Bouth Western, Los Angeles 5, l

WOREK At home packnzmr merchan-
dise. Very table. No selling. Every-
thing supplied. Details free. , 1148-P
West Grand, Chicago 22,

DRIVING Schools needed. Proflitable.
Free i.nstruutl.cm br trade association.
Nothlﬂ Driving School Associa-
tion, 4935 Posu:i ﬂhlcl.gu 30, Illinois.

IMMEDIATE Profits with no capital or
experience. Take orders for all magazine
subscriptions, Friends and neighbors are

our prospects, Write now for complete,
re¢ kit. MeGregor Magazine Agency,
Dept. AB-3, Mount Morris, Illinois.

BELL Products, Mailorder. 4007; profit.
Work home. Catalogue free, International,
6347 Parnell, Chicago 21, Illinois.

VENDING Machines. No selling, Oper-
ate a route of coin machines and earn
amazing profits, J2-page catal e free.
Parkway Machine Corporation, 715 PMB
Ensor Street, Baltimore 2, Maryland.

EARN $10,000 Selling books by mail.
Box 51-BY, Des Plaines, Ill.

HOME Froducers needed desperately in
exploding new plastics business, Sell us
your spare time. No ulll%—mmt terri-
tories still open! Hurry, N Box 23321-
PD, Los Angeles 23.

BIG Catalog featuring candle molds,
supplies, tools and equipment. Largest se-
lection, lowest prices. Golden opportunity
for big profits. Send 25¢ today, General

Supplies, Dept. GX-352, F‘tll'brvuok Cali-
fornia.
MONEY Manufacturing, selling, Own

brands. Andrews, East 3823 Liberty, Spo-
kane 27, Wash,

PARKING And traffic line marking area
franchise., No age limits. Full time, part
time., Send dollar for brochure, instruc-
tions, leass pment. to Natlonal Traffie
Control & Safe C-n P.O. Box 641, New
Haven, Conn cu

Ideas Increase mallorder profits.
Free details, Thomson, P.O. Box 3554-A2,
Austin 4, Texas.

MAILORDER! BSeveral tested, proven,
moneymaking opportunities, Everything
furnished. Free particulars. Mann, 266-PM,
Hillsdale, New Jersey.

AGENTS For fast selling natlonal ad-
vertised ltems. Big profits, repeat orders.
Write: Sales Director, International Fiber-
glass Corporation, 6537 Queens Blvd,,
Woodside 77, N.Y.

BECOME Tax consultant,
earn $1,000-§3,000 every tax season pre-

aring returns evenings. State approved.
E‘l‘nio‘n Institute, Lakewood X-2, N.J,

SEND Stamp, name, address. Get sur-
rise, bargains. Sheill, Southfield 2, Mich-
gAn.

Graduates

BIG Money—Operate your own fAx-it
shop. BServiee all household appliances;
irons, fans, refrigerators, automatic wash-
er-dryers, ete. Do house wiring, commer-
cial wiring, Rewind motors of all sizes.
Sharpen mowers, skates, saws. Buy needed
spare parts wholesale., Free houk. Christy
Trades School. A-3603, 3214 W. Lawrence,
Chicago 25.

£15.00 An Hour possible in new home
manufacturing business, Spare or full
time. Amazing velvet-spray transforms
hundreds of old items into money-making
roducts, Write for samples, free ‘50
usiness Opportunities Booklet,"" Cralt
Industries, Dept., JN-3, Los Angeles 61.

MAEKE Extra money. Big steady earn-
Ings, repeat business. Sell advertising book
matches, full or part time. New 1B63 line.
Show glamour girls, colorama, tenorams,
dozens more. All sizes, Free master outfit,
sales helps, leads, no experience necessary,
no investment. Write today. Superior
Match, Dept. MX-363, 7530 Gresnwood,
Chicagoe 19, IIL

EXPORT- rt rtunlt profitable,
wori-wie SNt arder Imainess Do B home,
without capital: or tuvr] ahrna.ll Estab-
lished world trader ships instructions for

| no-risk examination. Experience unneces-

sary. Free details.
Angeles 25.

Mellinger, J703, Los

PROFITABLE Mall order
Melson, Box 1512P, Long 1, Calif.
LEARN Prolessional TV ser in one
week ! Falln]nul m sim ed sys

big Ho
equlpmlnt lru tujl time. Own
big profit business! Bne .ﬁ.muln:
Pree! Write TV 8ys Dept. N-13,
So0. La Brea, Los nn:lu 18,

DOLLS! Dwolls! Dolls! We teach you to
make, repair, dress and sell. Study at
home. Earn while lu.rninl Free booklet.
Dull Hospital School. Studio MC-33, 11826
San Vicente Blvd., Los Angeles 48, Calif.

MURAL Artists needed! No experience
required, earn $10-$15 per hour! Amaging
“Project-A-Mural” method, ect pat-
tern slides, trace-off, paint for color guide,
Professional results guaranteed! Huge de-
mand from homes, rs, restauran of-
fices, etc. Sell $100 murals for pennies
in paint, Pree success plan., Associated
#ur:éluh. Dept. E3C, Plumas, Reno,
evada,

LEARN Landscaping and plant grow-

ing. Start a prnﬂhﬂe‘uunm part or full

time. infermation without B-

tion, Lifetime Career Schools, Dept.

Hq 'I.JIIEIS San Vicente Blvd., Los Angeles
. Calif.

LEARN Sewing machine r
£125 weekly. Sparetime. Supp

iring. To
es. Add to

present business, Write today! lor
Service, Box 484, Cupertino, Calif.
MAIL-ORDER. Secrets! Secrets! Malil

order success revealed by ihumaum:hr
famous expert who discovered how
make home business fortunes, :nnm!
Get free copy “How to Make Money in
Mail Order.”’ Discloses free advertising,
frm‘ltnbln product, naﬂthin;l No cbliga-
ion. Write Mallm 1554 Sepulveda, Dept.
JT703, Los Angeles

TELEPHONE For profit spare time!
Home-business information; r de-
talls about joining nationwide organiza-
tion. Write: Telep e Contactors, Dmt
N3, 1038 So. LaBrea, Los Angeles 19

LIQUID Rubber, plaques, figurines, plas-
tereraft supplies. Sample, talls free.
Bg.l\ﬂ:n Novelties, Box 286-E, Leavitisburg,

MAIL-ORDER Buccess even for begin-
ners. Detalls free. Handy House, 214 Main,
Hackensack, N. J,

Ini\:éNIMUM tm monthly uftli'r easy. !{:
BB K. CANVASE or Com] on. 'Doun
yvour cholce exclusive t.errl . Pay fran-
chise out of profits. Educa semiretired
preferred. Franken, 915 B. Grattan, Los
Angeles 15, California,

OPERATE Restaurant or diner. Free

booklet reveals profitable plan. Write Res-
taurant Business School, Dept. EC33,
Bunnyside, Chicago 40, III.Il'mi;

REP&IR Hrdrau!lc Jacks., Easy, profit-
able. Write: Hydraulles, 3000 Mountain,
El Paso, Tem

BIG Money. Operate
shop. Service all household appliances:
irons, fans, refrigerators, automalic wash-

er-dryers, ete. Know how they work, whut
goes wrong, and how te fix them. Learn
how to do house wiring, commercial wir-
ing, rewind motors of all sizes, sharpen
mowers, skates, saws. How to get business,
buy spare parts wholesale. What to charge
for your work, Free book. Christy Trades
:Eu:h.a\:rr.tl2r5 A-3T03, 3214 W. Lawrence, Chi-
cago 25,

PROFITE In malil
Elze, why all these ads?
mation, $2.00. Moneymaker,
Silver Spring, Milwaukee 17,

PACKEAGE At hnuu for pm:l'ltl We sup-
E]y everything. Lﬁﬁ home

iness details. HPﬂ BOT Bunset Bivd.,
Los Angeles 12

your own fx-it

order? Of course!
Priceless infor-
T22-P3 East

Wisconsin.

TIN-CANS, MNewspapers, sawdust, 200
uses. Instructions $1.00. Charles, 42-AF,
Norwood, Ohilo.

IMPORT For dimes, export for dollars.
Represent manufacturers. Mo investment,
no experience necessary. Details 10¢.
Benko, Box 18B-A, New York 21,
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OPFORTUNITIES. Prontnhle. rf.pelt.lng
home business magaz S0¢. ista-PM,
1230 Purcell Ave., Clnﬂnnnti 5 Dhln

OPERATE Maﬂm‘der ‘nmnhnp. Detalls,
stamp. Ballard, FM-1834, Edgeland, Louls-
ville 4, Ky.

WE'LL Train, furnish equipment and
supplies to dooble your investment. Car
lots potential customers. No shop needed.
Paint Associates, Ine., 5506 North Meri-
dian, Wichita, Kansas,

LIQUID Molding rubber, free informa-
tion, Chaney's, 5415-A San Jose Blvd.,
Jacksonville 7, Fla.

MIDWEST Chemizal Co. home dealer
ﬂla.n offers large profits to men or women.
o invﬂtnunt. needed. No experience nec-
1442 I-LD Griswold, Detroit 26.

rofit! Learn to operate auto and

irnn uF vage yard, Box 806, Mason City,

BIG Profits. Hand-crafted jewelry busi-
ness, Free details. LPS, Dept. 133, 1706
Argon, Mesa, Arizona.

OPERATE Successiul mall order business
gh;m own, Write Ormliston's, Stockport,
0.

MAEE Money at home by mail, full
time, spare time, without capital. Write
Mid America Sales, Box B597-B, Topeka,

LOVE Pays! Bronze, pearl, electroplate
baby shoes. Start on credit. Free booklet.
Box 5036A, Inglewood, California.

“BTARTING, Managing Your Own .iilu.sl-
%ﬁ.ﬁ” Book, $1.00. Ward's, Box 341, Vernal,

*'39 TIPS for Greater Maillorder Praﬂtn
Hints on postal regulations, selecting a
firm name, pricing, testing at low cost,
envelopes, idea bank, sales letters,

ete. Bend 25¢, Graham, 2052 Marlboro
Road, Oceanside 14, New York.

$10.00 IN An hour spare time at home
Eﬂlbl with amazing “‘Magic Wonder
ethod'” imliihle reweaving. talls free.
8411 La Mesa Blvd., La

Hﬂn. GB-H[

BELL Champlon, AC, Auto-Lite spark
plugs. Factory rebuilt, Electroplated. Guar-
anteed 10,000 miles. 100% profit. Pree sam-
ple. Scientific Company, Box FM-50686,
San Antonio 1, Texas.

E&SHTABTIC Ma“’;[ ﬂupoﬂunl!}lur hﬁ;
A magazines, offers, surprises
yearly. Dunne’s, Washington 7, D.C.

MAEE Small fortune with *‘Fleating-
Henryburgers.”” Over 80 million sold. P.O.
Box 936, Wichita, Kansas.

EARN Money at home mailing postcards
to new mothers. Westley, Box 27, Western
Springs 3 Illinois.

redworms, _-ir:
Three Oaks

RAI.BE Nighterawlers,
doors, hbasement, garage
Ranch, Dresden, Tenn

MADE $10,000.00 Typing at home. Guar-
anteed proof. Amazing information, 15¢.
Lenore Felgen, 30-C Washington, Oak Park,
I1l. Dept. PM

I Make money every week by mailorder!
Helped others. Will guide you. Webster,
cmu-laig Mockingbird, Columbla 4, South

arolina.

“BOOK of 1,000 Practical Ideas."”” Where
to buy It, where to sell it, how to do it.
how fo make it, thrift hints, new ideas,
money making and saving tips for every-
body. Only $3.00 in postal m.o. One year's
consultation service inecluded. Stanley
Husar, P.O. Box 1025, Lorain, Ohlo,

MOLD st:tuarr, pottery, tiles, novelties
—G¢ materials makes dollar sellers! Par-
ticulars {ree. Marbleizing Service, Edwards-
ville, Illinois.

EARTHWORM Growers needed!
money! Free Information. California Bai
Eo,. 0416 Pair Oaks Boulevard, Fair Oaks,

ornia.
72

POPULAR MECHANICS

SHOW This ad to an inventor you know
who has product, preferably for general
consumer market, er new idea or big
improvement on existing product. We may
be interested in marketing product, possi-
bly financing mass-production, with fine
royalty arrangement for him. We're large,
well-established, highly-rated firm with
big nationwide organization of salesmen
eager for new products they can deman-
sirate, sell to public. Have inventor write,
tell us what invention does, who needs it.
why people will buy it, If interested. we'll
contact him fast. Write: Ed. Frank, 114
East 3Ind, Dept. G-100E, New York 16,

EARN Money—minor house repairs, full
time, part time, 4017 Marks Place, Forl
Worth, Texas.

£1000.00 PROFIT Possible per sale show-
ing our guality aluminum siding on your
home, Detalls free. Aluminum Industries,
Dept. PM-3, KEansas City 11, Mo.

MONEY Earned easily, with I:n;Fr valu-
able. Instructive booklet ""How To'' iden-
tify, purchase, restore, refinish and sell
antigue furniture for cash. Full of trade
E:r:re Igi jnrn!e.ulunnl hcnttsmnsnnahif;

arge profits in your own business PR
:Iimnedp Only two dollars, Check or money
order. ‘"0ld Antiquer', 66181% Livingston
E“'T. Ilnrth. St. Petersburg 3. Florida.

ent. A.

TWO Deals, 500 ways to earn money.
Exclusive deal from manufacturer. Hilbor
Products, 650 Pierce, Gary, Indiana.

STARTING a mail order business? Write
for information. Buller's, 420 White 5t.,
Springfield, Mass.

BUILD Mail fortune, easy! Fascinaling!
Books, Box 3131, London, Canada.

MAKE Profitable men's-women's Wear.
Sample free. SBunmade, Brockton 64, Mas-
sachusetts,

PROFIT With Popular Mechanlcs' sub-
seription plan. No investment, no experi-
ence needed, Earnings in immediately

when you obtain subseriptions for Popular |

Mechanics, Good Housekeeping and others.
High commissions, bonus. No experience
needed, Deal directly with the publisher.
Write Popular Mechanles, Room 3B, 250
West 55th St., New York 19, M. Y.

MONEYMAKING
OPPORTUNITIES

MAKE Money! Start a private camp-
ground. $1.00 for information. Sandy's

| Campground, RD 7, Mercer, Pa.

FREE! The perfect, no-investment mail-
order plan. Stamped self-addr Enve-
;:Epe appreciated. Oakwood, Philadelphia

GPERALEE Home thaﬂiﬂdlu t.ﬁ'h?g“ -$10.00
or more our FHJﬁSi 2 VEer ﬂi‘tﬂ
cies, magazines, stores (over 40 big fields)
large buyers of {ree-lance art and cartoons.
We show you how. Sell mail. Pascinat-
Ing home study system. ee book. Write
te Continental Schools, Dept E-B6, 4201
So0. Broadway, Los Angeles 37, California.

MAKE Money gathering wild roots,
herbs, weeds, leaves, tree seeds, flowers,
lants! Owver 200 varieties! Buyers listed
or all you can ship! Easy! Pleasant! World
wide! Get free book! Rush 254: Allain:
68-P Hollis, Worcester 10, Mass,

GOOD Income. Be own boss, Be inde-
pendent. New fantastic system teaches in
minutes. 25¢ for instructions. WVarlety
Advertising Company, 1219 Douglas Bt
Dept. 143, Alton, Illinois.

RETIRE In ten years! Good business in-
come, Send $2.00 to: Booklet, 675 North
Hamilton, Pomona, California.

CASH In on booming baby market.
Fopular baby items ideal for mailorder,
door-to-door or party plen selling. Profit-
making detalls and sample envelope stufl-
ers free. Rutward, 108, Bryant, Columbia
Station, Ohlo,

MONEY-Making mallorder business! Lit-
erature free. Conner, 3530 8, Atlanta Road,
Smyrna, Georgla.

FABULOUS Profits ralsing fishworms.
Picture folder free. Excello, Eosciuske 8,
Mississippi.

REPAIR Hydraullc Jacks. Easy, profit-
able, Write: Hydraulies, 3000 Mountain,
E! Paso, Texas.

FREE Book: 6089 Unusual, Successful
Bl'ﬁsinemu," Box 1001-FW, Evanston,
Illinols.

SUCCESS In slenderizing. Send $3.00
book "‘How to Operate Slenderizing Balon,”
f‘rﬁf eguipment catalog, Arnold Co., Knox,

ndiana.

FREE Advertising for mnunrd.er“ items.
BEranvold. 371B Troost, North Hollywood,
California.

“LEARN The secrets of T!'pllﬂ.n% junk
batteries, lenaratnrui starters, profitable,
easy. at home. Free particulars. Battery-
man, Prunedale Station, Salinas, Calif.

PHYSICAL Culture and massage pus
big profits. Learn at home. Free ca
Write National Institute. Dept. AI 874
N. Wabash, Chieago 11, Il

VENDING Machines. Mo selling. Oper-
ate a route of coin machines and earn
amazing profits. 32-page catalogue fIree,
Parkway Machine Corporation, 715 PMM
Ersor Street, Baltimore 2, Maryland.

PAINT Signs for yoursell, others. Ens:.r
with our letter patterns, sign kits. Also
“popular ralsed letters’. Paulow, Crystal
Falls, Michigan.

IT'S True. You can succeed in mail
order our easy way. Details free. World-
g‘{ﬂe. Box 4028, Station H, Columbus,

0.

BIG Malls. Replete with opportunities
and where to buy bargains, only 25¢.
Anthony Hatzuwltz 125 Thames Street,
Brooklyn 37, N.Y

MAILORDER Dealers. Imported cuckoo
clocks, wholesale, Wide variety. Profitable
%et-aus 25¢. Atlas, Box G581, Richmoand 30,

1

BECOME A notary public. Win extra in-
come, prestige, business contacts. Detalls
free. Stationers Exchange, Box 617-F, Kil-
gore, Texas.

YOUR Own, easy-to-start, home mail-
order business, sparetime. Fascinating:
profitable! Information f{ree. Alfano,
19-PM, Pine, Closter, New Jeraey

MAILORDER Frofits and
detalls. Box 63-PB, Bellw

n.ram; Free
., Ilinois.

SHELLCRAFT, Pascinating hobby or
profitable home business. Make and sell
wall plagues, lamps, ash trays,
dishes, costume jewelry, handbag decora-
tions. Write for most complete shelleraft
instruction manual ever published, Send
$1.00 refunded first order shellcraft sup-
plies. Plastieraft, Dept. 8P, 624 N.W,. Bth
Avenue, Fort I-auderdale. Florida,

RAISE Redworms. Big demand., Free
literature, Hall Redworms, Hilton, Ga.

EARN $240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. Big money pald for serv-
ice that makes cuts, tears dl.saf&pur from
fabrics, Steady demand.

Fabricon, 1532 Howard, Chicago 26. 11'

EASY To start rubber stamp business
at home in spare time. Make up to £8.80
an hour without experience. Pacts free.
Write Roberts, 1512 Jarvis, Room CR-2-A,
Chicago 26.

SEASHELLS. Shelleraft and jewelry
supplies, Wholesale catalog 25¢, refunded
on first order. Our 29th year. Florida
Supply House, Box B4TM, Bradenton, Fla.

MEN — Women!

Start money-making
plastic laminating business at home in
spare time. Material that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders bring In $£20 a day. Write for
full partienlars free. Rush name on post-
card to Warner, Room CL-2-A, 1512
Jarvis. Chicago 26, IIl.

BIG Profits in figurines, lawn orna-
ments. World's best ligquid rubber for
molds. Sample and catalogue Iree. W.
Wooley, Peoria, Illinois.

_EELL Diamonite gems., More brilliant
than diamonds. Catalog 10¢. Diamonite,
2420-M T7th, Cakland 5, California.



MAEE Big e profits making costume
Jewelry at hun:u.- spare time! mk easy
to make, easier to sell! Details Dan-
Bar, 7934 W. Fu]ll.-:tun, Dept. A- :mi Chi-
cago 47, Ilinols

WE Purchase items you make at home
for us. Enclose !tam& for details. Wolfe
Specialties, Box 171 nter Line, Mich,

IR

CHEMICALS, Apparatus, Biology. Cata-
logue 35¢. Mid-Btates Sclentific, T053 N.
Clark. Chicago, Ill.

AMAZING New book of science experi-
ments, formulas, and catalogue of lahora-
tory supplies. Only 35¢. National Sclen-
tific Co., 13 8. Park Avenue, Dept. PM-3,
Lombard, Tllinois,

HOME Mailorder “‘manufacturing.”’ Ev-

CATALOG 35¢. $3.00 kit free with sub-

ervthing supplied. Clenso Products, 184 | stantial order. Laboratory Sales, Box
Oakview, wruniper 15, Manitoba. 181-A, Brighton 35, Mass.
EARN Money evenings, copying and du- CHEMISTRY Set—apparatus catalog

plicating comic ecartoons for advertizers.
Adservice, Argyle 1, Wisconsin.

$1.00. Catalog 25¢. Laberaf., 137 Oakland
Avenue, Methuen, Massachusetts,

MAEKE Plastic noveltles for extra in-
come. Low cost home training now avall-
able. Write for free booklet. Interstate
Erntn!.nr Bervice, Dept. D-3, Portland 132,

regon.

BAEE New greaseless doughnuts in
kitchen. Sell stores. Free recipes. Melvin,
3605 South 15th, Minneapolis 7, Minn.

CIGARETTES—Make 20 plain or filter-
tip for 9¢. Pacts free. Moberly, Box 4012,
Owensboro, Kentucky.

MINE Raising information free. Com-
plete. Lake Superior Mink Farm, Superior.
EEl, Wisconsin,

EARN Money ralsl fishworms for us!
Write: mkhaun—san."cadnr Hill, Texas.

BIG Money raising fishworms and
crickets, Free literature. Carter Hatchery,
Plains. Georgia.

AMAZING Succeszes through franchizes!
Become exclusive franchise holder your
territory. Information ational
Franchise Reports, MP-528, 333 Nurth
Michigan, Chicago 1.

FREE—Pair of chemiecal resistant poly-
ethylene gloves with catalog. Low priced
chemicals, biologicals, and apparatus. New
illustrated catalog only 35¢. ver Chem-
feal, 35-24 31 St., Astorim 6, New York.
Open all day Saturday.

PLASTICS

PLASTIC Embedders. We have every-
thing you need. Moulds, minlature find-
ings, ete. Catalog 25¢. David Co., 20 Gar-
den St.. Providence 3, R.I.

NEW! Plastic wvacuum formi
chines. Hobby. Easy. Profitable. talls.
Burr, 7645 Oakland, Kalamazoo, Mich.

PLASTIC And supplies for laminating.
Colameo, 12 Center, New Haven 10, Conn.

BOXES, Plastic. 200 sizes. Pree list
Althor, 2301 Benson Ave,, Brooklyn, N. ¥.

NEW Liguid casting plastic, clear, col-
ors. Embed real flowers, butterflies, pho-
tos., coins. Send 25¢ for two handbooks,
“How to Cast Liquid Plastics” and "How
to Make Extra Money at Home."' Casto-
lite, Dept. C-101, Woodstock, Illinols.

EXPORT — IMPORT

SAMPLE German export publication plus
valuable worldwide exporters lists—350¢
ﬂnmp&. Burke Associates, Manchester 1,

BS5.

BUY Wholesale from 1000 U.5., foreign
sources, Import! Drop-ship! Free details.
Mashburn's, Enka, Nprth. Carolina.

POSTPAID from Holland. Clocks, dolls,
lamps, Delftware plates, ete. Illustrated
i'ﬁt' fs“' Melco. 69, Edwardsville,

inols.

MAKE Your own embedded plastic
charms: Excellent beginners' kit inecludes
detailed instructions, clear liquid plastic,
catalyst, jewelry fittings and all necessary

lies for making small charms. $1.95
postpald. Craft Bervice, 341 University
Ave., Rochester 7. N.Y

NATCOL Resins are best {or casting and
laminating. Catalog 25¢. Natcol Plastics,
Box 227, Redlands 3, California.

COLORFUL Liquid plastic. Sample prod-
ucts. Details. Bryan, 1133 Barry Ave.. Los
Angeles 49, Cal.

JAPAN: Mail order catalogue business
information, dolls, kimonoes, etc., 31.00;
Trade Directory, 1000 firms listed $3.00;
Japan Tour Gulde 3%1.00; Send ecash
Clarence Yamagata, 814 Togin BIdg.
Marunouchi, Tokyo.

SCIENCE & CHEMISTRY
ROCKETS!

New fillustrated eatalog of
rocket kits, supplies, engines, chemicals,
25¢. Central Rocket Company, Div. 89,
Waupaca, Wis,

ROCKETS—Plans: construction, pro
lant, $1.00. Deluxe $2.00. Rocketry,
2533-A. Wilmington, Delaware.

EXPERIMENTER 'S Handbook free with
bigger catalogue, 25¢. Hagenow Labora-
tories, Manitowoe, Wissonsin.

ROCKETS: New illustrated catalog 35¢.
Single and multistage kits, cones, engines,
launchers, trackers, technical information,
ete, Fast service, Estes Industriez, Pen-
rose 7, Colorado.

CHEMICALS And apparatus for indus-
trial. analytical, and private laboratories,
Catalog 35¢, Dept. M-50, Blological BHP-
gés ca 1:15 Mt. Hope Ave., Rocheste

ax

ILLI:I'ETRI.TID Ca Chemistry.
mineralogy. nﬁ :m
tories, lvuul:nn linols

ey Labors-
UNUSUAL Chemis fmlrl-
kits! Rare chemicals. ngl CI-

NSC. Box 11133, Falo Alto

MICROSCOPES, Accessories, prepared
slides, supplies, ete. Free brochure. New
England Science Service, P.O, Box J15,
Peterborough, New Hampshire,

ROCKET Supplies. 1963 list 25¢. Mervin
Hill Company, Seward, Pennsylvania.,

FORMULAS, PLANS, ETC.

SELL Greeting carde. Make extra money.
All occasion assortments, Easter; station-
ery, gifts, wrapplngs, toys, jewelry. Ex-
perience UnNnNecessary lable samples on
approval. Free umln: Free gift offer.
Bonus plan. Write Hedenkamp, 361 Broad-
way, Dept. FM-85, New York.

NEW “‘Magic knife" slices frozen foods,
even bone—pays up to 100% profit! Rush
posteard for free double-your-money de-
tails, special starting assortment discount
offers, Dale, Dept. L-602, 4333 N. Pulaski,
Chicago 41, TIl.

MAKE Most exira cash with world's
biggest line evervday greeting card as-
sortments, gifts. Introduce friends, neigh-
bors, to over 150 amﬂmﬂuu. 500
money-makers. Pocket up to 100% profi
plus big cash bonus. glant color
catalog; samples on approval. Write
Arrow Creetings, 513 Fourth Ave., B,
Dept. 83-B, Minneapolis, Minn.

BUSINESS Kit free! Postcard puts you
in business! Complete line 230 shoe styles,
Jackets! New discoveries big commis-
sions. No investment, Sen Iur iree kit.
Mason, Chippewa Falls, K-458, Wisconsin.

" SHOW Demonstralor shoes on your feet
to 10, and 6 will buy on sight because of
discount price, beauty, and one year uncon-
ditional guarantee, You'll see! From §1.89

| to $5.59, none higher. Many other discount
ma- | ba

ains. Discount clubs u;lrndin: like
wil nre “You'll actually take busin away
from discount stores. Rush shoe :-tu Per-
fect-World Co., Dept. 220, Cincinnati 15,

Ohio,

EARN Big money introducing amazing
Color-V. Makes nrdfnur TV m% in beau-
tiful eolors. Low $2.88 price. Sells like hot-
cakes. Free details. Excellent Buys, Dept.

PM-4, 34 E. 12th NYC

EXTRA Cash aplenty! Bhow 'em

u’ll sell ‘em-—sensationally bﬁutltu.l

ndpainted plastic photo enlnr;mmh
personalized compacts, costume jewelry.
Take orders—collect 40°F commission.
Self-selling sales kit free. Noveleo, 3343
North Avenue, Chicago 47.

WILL You test new items
home? Su
veniences
Just
Ohio.

AGENTS Make big profite {rom battery
operated razor, Perfect shaver for travelers,
salesmen and campers. Pree details, Cam-
bridge. 1060 Haddon Ave., Camden 3, N.J.

YOUR Name and house number in re-
flective letters ﬁJ.II details on big s,
for 25 cents. Highlight, 352-C Stewart,
Turtle Creek, Penna.

RAISED Letterheads, envelopes, cards.
{.‘.&D Press, 159-m Jeanette, Inwood, L.L.,

in your
risingly big pay. Latest con-
or home, car. Send no money.
your name. HKristee 131, Akron,

CALCULATE Radlation_protection of
any shelter, 50¢. Kearns, Box 71, Sunny-
mead, Calif.

10,000 MODERN Moneymaking formulas.
Details free. Harvey's, 1402-PMC, Engle-
wood, Colorado,

MONEY Makin
B & H. Box 425,

5¢ PER Gallun Amazing paint thlnnur
brush rinser, etc., Better than tu tine.
No evaporation. Used by experien paint-
ers. Information $2.00. Satisfaction guar-
anteed. Hurry! Bayer Publications., 938
Betty Avenue, Neenah, Wisconsin.

FORMULAS For latest money-making
discoveries. New! Good! Valuable litera-
;lli;elsreer Miller, Chemist, 1517-D, Tampa,

rids.

FORMULAS—AIll kinds, Amazing big
catalog, 10¢. Kemixal, Park Ridge. Ill.

LATE, Modern manufacturing formulas.
%uttlm. Moon Chemical, Martville, New
ork.

formulas. List free.
Glendale, Calil’urntn

LABORATORY Tested formulas. Box 81,
Station B, Calgary, Alberta, Canada.

AGENTS WANTED

MEN! Show wile this amazing offer!
Famous natlionally advertised Hollywood
cosmetics pay 607; . Make $25 day up. Hire
others, For free samples, details, write
g.;.%au Girl, Glendale. Calilornia. Dept.

EXOTIC Earrings! Detalls
$1.00. OHGA, PM-434,
Japan.

{ree. Pair
Slgakenkusatu,

| sample, Lee Plugs, 1608-E, Ro
| ton 3, Texas.

EARN §50 Weekly In sparetime, New
unusual way o earn extra money In your
spare-time—no investment necessary! No
sales experience needed. Get merchandise
on credit. Work your own hours! If you'd
like complete details on how to earn money
this interesting way, write Greetings Un-
limited, Park Square, Room 3-T02 5t. Paul,
Minnesota.

NOW! tIH cammu.unn one order!
Date-carton pafn 1007

profits. P:ramld :pour COmE. Rmrmt.
6340 Gula ater,

must g{hpﬁ.ﬂll’ humorous advert
appy Publications
North Hollywood 4, California.
MAKE Money selling ties. readyknots
tie kerchiels, ee catalog, Philips Neck-
wear, 22 West 22nd, New York.

SENSATIONAL Commissions, bonuses
writing orders for guaranteed hosiery for
entire [amily. Money-making outfit free.
Billern. 38 Circle, Syosset. New York.

SELL Champlon, AC, autolite ml.rk
plugs. Reconditioned, aleetmplnud
anteed 10,000 miles. 1007 profit. Prue
rts, Hous-

PRINTING. Advertising salesmen—Ex-
cellent moneymaking sideline selli de-
calecomania name plates, small gquantities.
Automobile Initials, slgn letters. Free
samples. Ralco, XL, Boston 19, Mass

FREE Sample. Beautiful curios! BSell
on sight! Apartade 9038, Mexico City.

YOUR Own business—Used suits ﬂ 50
overcoats 65¢; mwckinawl 35¢; shoes 1315¢:
ladies’ coats 30¢; dresses 15¢. Enormous
profits, Catalog free. Nathan Portnoy
Associntes, 2109-AA Roosevelt Road, Chi-
cago B, IIl.
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BUY IT WHOLESALE

FOWER Tools. Belt sanders, Zipp saws,
electric planes. Write: Carpen
sale, Box 127, Three

BARGAINS' Closeouts! 4 catalogs year-
'lrr—llﬁo Reavis, Box 1134-PM, Lafkin,
EXAE

BARGH;IHB Buy wholesale and save {ree
catalog. D. H. Frey., Westview Estates,
Greencastle, Penna.

BARGAINS: Jewelry. appliances
d:l.n::ﬂts Catalog 25¢. Ronaldo, P.D. Bu:l
. Allentown, Pmna

350,000 B&\HGAIN‘S! Free merchandise!
Write: Goldmine, 240-PA, Planetarium
Station. New York City 24,

100.000 PRODUCTS Wholesale'! Terrific
bargains! Whuiesnlus. 1265-MR Broad-
vay. New York 1. N. Y.

AMAZING Wholesale directory avail-
able. Details {ree, Enterprise, 434 Temple,
Fredonia. New York.

OVERHEAD Door parts. Whaolesale
prices. List. Door Supply, 101 County
Btreet, Somerset, Massachusetts,

BARGAINS! Buy wholesale! Save
money! Free ! Norris, 273-AX
Merrick Road Lrnh% N. Y.

PREE! Name brands catalog! Your own
high profit businezs. Sell name brands,
full or part time. No inventory, no invest-
ment. More than 2.000 name brand items:
lowest wholesale prices. Watches, jewelry,
cameras, hi-fi. stereo radios-phonos. ap-
pliances. housewares. hardware, power
tools. luggage. musical instruments. garden
equipment, sporting goods, toys, many
others. 8 flcors of name brands. Million
dollar inventory. Orders shipped mlg]eu
in 24 hours! Send for free, beautifully
fllustrated catalog now! Separate whole-
eale price list. H. B. Davis Corp., Dept.
PM. 145 W. 15 St.. New York 11. N. Y.

NEW Deluxe below wholesale catalog.
Automobile catalog and others. Purniture,
clothing. houtewares, lFDll.lnnu relrll-
erators, fruurs washers, oml:Tm
vision. radios, Eage. 'hl.u ars. hi-fi,
tlereo. phmm:rl &, recorders, cameras,
projectors. musical instruments, sporting

. toys, tools, typewriters, watches,
elry. Huge dizcounts on thousands of
glamemh:]n;:.d tit!ms. For free |mmt{:| list
ac actory prices—postcard: Selbyco,
Decatur 15, Illinois.

ELECTRIC Guitars, amplifiers, whole-
E:Ie Free catalog. Carvin PMW, Covina,

USED And new watches §2 up. Free st
Bwth:m Watches, 5-PM So. Wabash. Chi-
cago 1.

BUY Direct from factories! Appliances,
cameras. watches! Free details! Cam Com-
il;jl!. 436PA Bloomfileld Ave., Verona,

WORLD'S Largest wholesale supply. Buy
from 679 American. European. Japanese
wholesalers. Tallormade suits from Hong-
kong. 123 dropship catalogs. Rockbottom
piices. Free details. International Buyers,
216-M Jackscn, Chicago €, Ilinois.

SALESMEN—DISTRIBUTORS

WINDOW

n kit used nationwide, Big
profits. Signs, x 12374

. Tueson, Arizona.

SELL Three new sports items. No com-
Bﬁ.lthm. Easy sales. Blg money! Write
: ept. E, Kayenvee Enterprises, Oskaloosa,
OWi.

TERRIFIC Vitamin product' Manpower
the athletes vitamin supplement. E& oy
sales that repeat and multiply your profits.
““BE a Manpower Man."* Free details. Gold
Seal Laboratories, Box PM-758, Coral
Gables. Florida.

IF You're interested in making money
in selling., see I.tu: hundreds of exceptional
opportunities Salesmen's Opportunity
Magazine. Bl.-.nd name for your copy, ab-
wluteh free. Tell us what you're selling

Opportunity, 348 H, D“.rbum Dept.
I.'I Chlﬂﬂ 10.

EARN Big commissions full or part time.
Show America’s t line low priced
business printing advertising special-
tjes. Big free zales kit samples hundreds
items used daily by business people. Bulld
profitable repeat business. Start right now.
ﬂnummal Press, Dept. B, North Chicago,

nois.

IF You are calling on farmers, speclalty
growers, golf courses, [actories or estates,
we can show you how to add big money to
your present income. Campbell Company.
Rochelle 5. Illinois.

PRD!'TI" Mew air-fresh activated char-
deodorizer. Eliminates refrigerator
ndnrl Stops tl.rnhh in silverware chests.
Samples $1.00. Details free. Radex, Dept.
M3, 2076 Elston, Chicago 14, IIl.

uﬂmn 000.00 n Trophies."
Sell to 100 d.lﬂ’armt ;r s G:lnd Prix
Tmphlu Dept P.M m;mm Avenue,

EMPLOYMENT INFORMATION

LIVE In So. Calif. Find security. Send
for Civil Service job information $1.00.
Box 41254, Loz Angeles 41, California.

FOREIGN Employment. ~Construction,
other work projects. Good paylng overseas
jobs with extras, travel expenses. Write
only: Forelgn Serviece Bureau, Dept. PM,
Bradenton Beach, Florida.

SENSATION MNew longer-burning light
bulb. Amazing free replacement guarantee
—never again buy light bulbs. No competi-
tion. Muiti-million dollar market yours
alone. Make smn:l.l fortune even spare time.

tblggu sales. Free sales kit. Mer-
lite (Bulb Div.), 114 E. 32nd. Dept. C-T4E,
Mew York 16.

STRANGE Dry window cleaner. Replaces
messy rags, liquids. Simply glide over glass.
mlﬂu sent on trial. Kristee 154, Akron,

$1.000.00 A Month for making dramatic
3-second demonstration of amazing light-
weight Presto fire extinguisher. New chem-
lcal used by Alrforce snuffs out fires in-

stantly. Only $4.95. Terrific commissions.
Millions want it. Pree kit. Merlite, 114 E.
IInd, Dept. P-66E, New York 16,

FREE On trial! $10 display kit fast sell-
ing cosmetics and men's grooming aids.
mm:rifn plan q‘#dt;-ﬁmmkrﬂﬂs lﬁlullrh’
spare e. Easy! cl eart, Dept.
BOXC, Memphis 2, Tennessee.

HIGH Commission and bonus. Earn 3100
to $300 weekly. 30 year old company has
openings. List delinquent accounts for col-
lection. Experience unnecessary. Perma-
nent. Write Merchants Protective Agency.
Dept PM-3, 1015 Walnut, Eansas City, Mo.

MAEETU tuﬂmm weekly. Every busi-
nez: has slow accounts. Send us names.
We collect., Mational Credit, Dept. BP-3,
903 McGee, Eansas City 6, Mo.

MAKE Extra money s steady ea
ings, repeat business. Eell advertising hooi:
matches, full or part time. New 1963 line.
Ehow gl:::mm.r rls. colorama, tenorama,
dozens more. All sizes. Pree m.uur outfit,

zales helps, leads, no CE MECESSATY.
no investment. Write iﬂﬂ“ Bupuinr
Match, Dept. M-363, 7530 Greenwood
Ehiengu lﬂ' 1.

BWIES B attery nperlted shaver. Sell for
51295 Bend 57.00 for sample

Ermiﬂ
Alda. 748 Main. Poughkeepsie, N.¥.

MAEKE Extra money selling advertising
matchbooks. Free catalog and sales outfit.
Matcheorp, Dept. PM-33, Chicago 32

| Blicntlon form. Send $1.50 ($2.00 a

WORK Feor the U.S. Government. Send
£1.00 for next five monthly issues contain-
ing announcements of Pederal job exami-
nations. Good pay plus 1’:1:1@_I benefits,
Civil Service Reporter, 330 Mg ry Street,
Boston 15, Massachuzetts,

MERCHANT Marine. Men and women.
Top wages. Travel. Information. Captain,
Box 501-P. Reading, Massachusetts

JAPAN! Eorea! Okinawa! Many hi-pay-

in vallable. Complete, detailed re-
pom‘ ”ﬁ& Japan Reports, Box 2202-C,
Newport Beach, California.

FOREIGN Jobs iIn construction, ofl
fields, mines. government and other grioj-
ects. Listings from over 60 coun
Transportation x:’.ld to and from job.
year contract. up to $456 per wu:
with overtime Also jobs on ships salling
around the wn:ld Men and women. Start
at $100 per week. Complete information
on both mailed Ln you for enly $2.00. Alr-
mail $2.50. Opportunity Unlimited, 2302
Emporia Street, Dept. 301, Denver 8,
Colorado.

TREMENDOUE Opportunities—USA,
overseas. Choose jobs, locations, transpor-
tation. Pree detalls. Occupations, Interna-
Hng:l Airport, Box 100C-14, Jamaica 30.

FOREIGN—U.S.A. jobs. All occupations.
Up to $1600.00 monthly. Free transporta-
tion. benefits. Complete oy ?ﬂ-

0.D.'s accepted. Satisfaction guaran-
teed. Interpational Employment, Box
307-P2, Bedford. Indlana.

“direc

MERCHANRT Marine Information: Men
and women., Top wages. Travel. Helimeo,
Box 397-P, Odon. Ind.

CIVIL Service Jjobs. Overseas, T.B.A.
Mechanical, clerical, professional. List
$1.00. Civil Service Bulletin, 115F Haypath
Road, Plainview, New York. Satisfaction
Euaranteed,

GO West young man! Live, work and
play in Sunny California. Los Angeles Sun-
day c:l,usiﬂeii $2.00. Davco., 1460 Cloister
Drive, Whittier, California.

$10-DAY Sideline. No investment. Dis-
tributing small office necessity In any
gn.cmtraud area. Oakwoode, Philadelphia

AMAZING New inventions for bowlers
and golfers. Patented. Improves games.
Sportsmen everywhere wild about it. Quick
demonstration makes fast, easy sales. Ter-
rifie profits. Literature, exeiting offer frese.
London Industries, 163 East Ontario, Chi-
cago 11, Illinols.

AMAZING Demonsirator makes holes
clothing. Sells for $3.95. Bl.lﬂ-
men 52.95. Complete with samples
details. Mend Master, 4408 Sillman Ph.ce
Dayton 40, Ohio.

BARGAINE Overstocks, llquilhtiocna Be-
low wholesale price list—10¢. Closeout
Center, 3931 Washington, Boston 31. llt.ll

CALENDARS. Novelties. Full or part
time. Liberal commissions. Fleming, 68535-
A Cottage Grove, Chicago 37.
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CHOICE Distributorships available. RH—
clutionary, nationally advertised, patented
Agua Pen. Fills with water—writes with
genuine ink! Lifetime service guarantee.
Mo risk plan. Guaranteed money making
propogition. Rohill Company, 1133 Broad-
way., New York 10, N. Y.

ALASEAN Job, wage and information
bulletin  $1.00 airmailed. Box 4-1213,
Anchorage, Alaska.

DIRECTORY Reports. Construction,
aviation, shipping. ollfields, memmn-nt
manufacturing, trucking. etc.
stateside. Helpful information plas ]nb—
ﬂtun tlpa on p:tlpa.r application let-

u:rndmr;ml mon

hrl.:t ran -
tu nl satisfaction. $1.00.
($1.25 airmail). [GDD 3 m:u ted)
Research Services, Herlmu: Bui?dln:.

8t. Louls 5-PM,

FOREIGN Employment job possibilities
up to $1600 monthly in Eurcpe, Afriea,
Aszia, South America. Pree transportation.
Construction workers, clerks, hundreds of
occupations men, women. Complete infor-
mation, proper application form sent
prompily. BSatisfaction guaranteed. Send
HW ($2.25 alrmall) (C.0.D.'s aeee;uad]

Jobs, P.O. Box 50512,

. New
Dﬂuhs 50, Louisiana, ks

POLICE Career jobs walting! New York
Ci $6,100—47.600. Information, $£1.00.
Philip’s Service., 216 West Jackson Bcule-
vard, Chicago 6, Illinois.



OVERSEAS—U.5 A, employment. All oc-
cupations. Up to $1800.00 monthly. Free
transportation. Complete information, ap-
plication form, job resume sent immedi-
ately air mail.  Satisfaction guaranteed.
Send $2.00 (C.0.D.'s l:oceptul} Woﬂl:b

Wide Emgloyment. P.O. Box 185, Ea
town 1. New Jersey.

FINGERPRINTING And identification
easily learned at home. Diploma awarded.
Alabama School of Fingerprinting, PFair-
field. Alabama,

PENMANSHIP Book, "Ornamental and
Business Writing."" Details free. T. Tevis,
Chillicothe, Mo.

FCC License in & weeks. First class
radio telephone results guaranteed. Elkins
Radio School, 2603D Inwood, Dallas, Tex.

INVESTIGATOR Training. Free book-
let. Approved home study plan. Nalional
Detective Academy, Box 374 (Dept. 8)
Garden Grove, California.

IMMEDIATE Openings with many over-
seas employers. Act now, Opportunities for
every ftrade and profession. Men and
women! Complete detalls, directory and
applications $2.00 ($2.25 airmail) (C.0.D.'s
accepled), Satisfaction guaranteed, “'Em-
ployers Directory™, Box 18571-M3, Dallas

18, Texas,
HOW To a | b. Good results. Box
6102, Dept. ©, Wichita, Kansas,

WESTERN BStates, outdoors, High pay,
Government agency. Detalls, $1.00. Mike
Ward's, Box 341, Vernal, Utah.

3 ;SEEHIMERE. n.;gbu.“ Over ﬁ.mﬂ sumllgﬁ
o alzo 5, permanent) open ri
now in U.8. and Overseas. Specific job
data, salaries, addresses, ete. Regular
price §4.00. Special—rush $3.00 now! Re-
manual $1.00 or free with order.
Summer Institute, 165 N. 9th St., Brooklyn
11, N.Y. (Add 25¢ reg. mail, T5¢ 1st class.)

OVERSEAS employment information. Up
to $1600.00 monthly. All oecupatlons,
trades. Complete details, $2.00. Jobs, Box
227-M, El Paso 42, Texas.

SPECIAL SERVICES

SAVE On income taxes! Keep simple, ac-
curate monthly record of deductions. New
Recordkeeper, instructions $1.00. Record-
kecper Box 190, Ruuellvtlle. Alabama.

DESIGN, Make dress patterns. Instrue-
tions $1.00. Grace Muench, 75 No. Main
Rd., Vineland, M. J.

MISBOURI Auction school. Free cata-
logue. 1330 Linwood, Kansas City 9-x3,
Missourl.

PROFITABLE Natlonal Camera Repair
School training at home! 174PM. Engle-
wood, Colorado.

LEARN Fascinating, profitable invisible
reweaving at home. $10.00 earnings in an
hour ible making tears, holes disap-
pear Irom clothing, fabrics. Steady de-
mand from cleaners, laundries. homes.
Details free. Fabricon, 1534 Howard,
Chicago 26, Illinois.

INVESTIGATOR'S Course. Credentials,
diploma. Free information. Southwestern
Institute Criminology, Box 201, Geronimo,
Oklahoma.

PENMANSHIP Corrector, Improve pmr
anship quickly. Detalls free. Ozment,
G65-34, Bt. Louls B8, Mo.

SPEAK, 3ing with powe: Bell’-traininl
records. Canfield 8-A FIifth Avenue
South, Hinnmpol.ls 4 Hinnf.suu

FREE Literature, self-help books,
learning. Fletcher,
Dallas 11, Texas.

sleep
2407-PM  Catherine,

PATENT Drawings your inventions made
vy our experts. For you or your attorneys.
ery reasonable rates. Fatent Service As-
;gﬂg.ﬁa 6910 Madisonville Rd., Cincinnati

SALES Service for your ideas. inventions.
Eetchum's Invention Service, Springfield,
Illinois.

INFORMATION On auything
son Reszearch Eipeclnmts,

Hempstead.

DON'T Overpay taxes. Use professional
deduction forms. With instructions 25¢.
Tax Forms, Box 5885, Los Angeles, Callf,

EDUCATIONAL AND
INSTRUCTION

Fergu-
Lent Ave.,

REAL Estate course. Economical home-
study. Literature free. Howard Schools,
Box B3194-A, Eansas Cit}r 5, Missouri.

INVESTIGATOR Training Robert B,
FPhillips, Sr.. founder. Former U.5.A. Gov-
ernment 5pe:!al agent, For free informa-
tion write to 1917-P North Kenneth
Avenue, Chicago 39, Illinois,

DENTAL Technician's home study stu-
dent’s kits, Instruments, plastie, ete. Illus-
trated instructions. Write for free lesson.
li'r*l'l.lét }:i.?humlunr, Haas Bldg., Los Angeles,

B

SELF- Imprunm.znt. Do-it-yoursell;
Sports; Hfhbus Government jobs: Educa-
tional. Other books. Folios free, Mayo's,
4631 Pennsylvania, Kansas City 12, Mis-

BE A Real Estate Broker. Insure secur-
ity for yourself and your [amily. Study
at home. Prepare for state examination.
GI approved. Write for [ree book today.
Weaver School of Real Estate, 3518P
Broadway, Eansas City, Missouri.

SWEDISH Massage. Foot technique.
Post graduate. Home study. Residential.
Diploma. Dr. Swanson's Illinois Licensed
School, 3809-PL Alta Vista, Chicago 13.

USED Correspondence courses and books
sold and rented. Money back arantee.
Catalog free. (Courses bought.) Moun-
tain, Pisgah, Alabamsa.

~ HIGH School diploma at home. Licensed
teachers. Approved materials. Bouthern
States Academy, Station E-16, Atlanta, Os.

WOODWOREKING And cabinetmaking
course for beginning and advanced home
craftsmen. Only complete low-cost home
training program available, Write for free
booklet, Interstate Training Service, Dept.
G-3, Portland 12, Ore.

BOOKEKEEFERS. Oparate your
“Dollar-A-Week' system. Ellis, Box m.
Cedar Grove, North Carolina.

LEARN Asleep or awake! Records, tapes,
equipment| Free catalog! Drawer PM-697,
Ruidoso. New Mui:n

MEN Wi.nter.l hm :us week l.nd
up. Master a trade with a :ul.un- Learn
auto diesel mee jes in our shops. You
learn with tools on real equipment. Earn
while you learn. Many of our graduates
earn $125 & week and up. Write for free
bulletin: Dept. 256, Auto Dilesel College,

n.

PIAND Tuning pays. I.-enmed easily at
home, GI approved, 58th l"ree book-

let. Niles Bryant Bchool, Dc?t. 373l
Btockton, Sacramento 20, Cal

GET A British degree, Divinity, Philos-
ophy, Radionies. 35 ecourses.

free, Brantridge Forest School, “‘Lodge’

Brantridge Forest, Balcombe, Sussex, Eng-

land.

COLLEGE Home s courses from
leading universities. Full ecredit towards
Bachelor's or Master's degree, 5,000-course
directory $2.00. College Research, North
Highlands 1, Calif.

WANT To make more money and work
your own hours? Get In on the electrical
appliance boom. Don't be misled. Get the
facts how you ean start without long-term
contracts to sign and no monthly payments.
;‘r:ﬁl information., KW Sales. Florence,

ndiana.

LEARN Civil and cr]mhul investigation
at home. Earn steady, m State age.
Institute Applied Eclenu. 1 Eunnndﬂe
Department 163, Chicago 40,

DRAFTING Fays big money. Leads to
position in automotive, aeronautical, con-
:itructi?n. mncl:.ﬁniulhﬂll : iﬂ:n at

ome in spare time equ pmen
plied. Pay later plan. Free book riﬁr
Trades Bchool, -6803, 214 Lawrtnm
Chicage 25, Tl

GOOD Paying jobs cpen! Operate, rl.r?n.ir
heavy carth moving equipment! Learn “on
the job'" operating latest cranes, | ulldozers,
carriers! V.A. & . Free cata-
log. Write ©. P. .lutch, Cireer Technical
Institute, Braidwood, Illinois,

COMPLETE Your High School at home
in spare time with 6G6-year-old school.
Texts furnished, No rlasses. Liiploma, In-
formation hooklet iree. American School,
IDeptm : X345, Drexel at 58th, Chicagoe 37,

nois.

GAME Warden, Government huntler,
Forestry, Park and Wildlife Services an-
nounce job openings regularly. Enjoy
outdoor work, good pay, veal security.
Complete information free! Write North
American School of Conservation, Ddpt.
173, B10 Dodsworth, Covina, Oalif.

“How To Train Horses." A book every-
one who likes horses or ponles should
have. Free. No obligation. Simply address
gmrr School, Dept. 1103, Pleasant Hill,

0.

MATHEMATICS, Electronics. Pay &g you
learn, Free brochure. Indiana Home Study,
B4 Hmmwlr Rol.d Framingham, Mass.

DFER.IILTE cnllact.lun agency, home or
downtown. Franklin Credit, Franoke,
Virginia.

MASTER Watch makin
sample lesson. Chi
Milwaukee, Chicago 47.

ARTISTS. Beginners learn to draw. Big
demand. Hollywood Animated Cartoon,
1008 Stanley., Hollywood 46.

at home. Free
hool, 2328-YP,

souri. Nashville 3,

EARN High School equivalency diploma.
throwah Bame sadind Ark degrees farned | yBARN Ventriloquism. Amazing-enter- | $35 home study course. Free booklet.
ical, Liberal Arts, Major Accounting, When | L8ining! Easy! Details free. B. Davis, | Roberts Tech PM, 517 West 57 BL., New
"I-".u.ﬂ.l I-“' course desired. Plﬂﬂt In- B-a& Slf!t]" Harbor, Florida. York 19, N.Y
ternati Icoil.e of Arts & Sci ri-
m.uﬁr n:lmrrupﬁgmu .ﬂm]rnﬁm&| t LEARN While asleep with your recorder, RIGHT Job? Test yoursell and family.
classes also available, 5719-B Santa Monica | Phono. Detalls, catal Tree Sleep- | Comoplete series an I1.0. test. %100,
Bivd., Hollywood 38, Callfornia, Learning. Box H,.Px I}il Wash. Kavlow Publication, 4738 West 94th S8t.,

pbrokichu Cleveland 9, Ohilo.
PIANG Tuni UFEE.EIDHAL Investigator. Home
home 3M£un¢gﬁrs?t§ji]nmmﬁ.nﬂﬁ' atudg xin certificate, future. Box IDEASCOPE sure-fire formula for cre-
American Tuning School, Gilroy, Callf © | 41187-F, m geles 41, Californis. _l..t.i:ng new I!dns. A must for inventors,
! : : SECRET Investigations, Experience un- suggesters’’. brain stormers. 10 day
PIANO Tuning pavs. Big money i RoobENRCE.. RUVCSTIRNLOES JUriaisrs. Lied. :;irle mh&ilguﬁﬁi?ﬂﬂ“n:&l mt;g
a OnEY n g = g "
spare time. Learn at home, No musical g:ﬂ'&ur " e 125 West 86th, New | £'0. Box 715, San Antonio, Texas.

ledge necessary., Phonograph. rec-
ords, tools and instructions furnished.
Electronic tuning also taught. Free cata-
log. Capital Tuning School, 3160 5.W.
16th Court, Fi. Lauderdale, Fla,

USED Courses! Books! List 10¢. Smith's,
124 Marlborough, Salem, Mass.

WANT A diesel job? Higher pay? Ad-
vancement? We can help you qualify!
Complete diesel, tractor and hﬂ.r:r E:“p-
ment and Cummins Diesel
method home-train coul'm l'l’llllh
Write today. Interstate Training Burrmn.
| Dept. B-3, Portland 12, Ore

DRAFTTHNGG Bluenrint reading, sche-
matics. Send $2.00 first lesson. Complete
home course $25.00. Prior Inc., 23-08 1689
Bireet, Whitestone 57, New York.
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LANDSCAPE Oils, 12 lessons. Diploma.
Frickett. Box 225, West-Hartford 7, Con-
necticut.

COMMERCIAL Art is profitable. Free

1z on home instruction method. Con-

tinental Schools. Dept. E-87, 4201 BSo.
Broadway., Los Angeles 37, Calif.

CARTOONING, COMMERCIAL
ART, SHOWCARD & SIGN
PAINTING, TATTOOING

YOU Can entertaln with chalk talks,
E‘a“]“%q dnt Balda the Cartoonist, Osh-
osh 4

PLAYS, STORIES,
MANUSCRIPTS

LEARN Sign painting at_home. Free
talent test, Ben Kerns, Box 812-PM.
Greenville, 8.C.

WANT Your book published? Learn how
we publish, advertise, promote, distribute.
Many successes., Free buoklet PM. Van-
tage, 120 West 31. New York City. Or
8253 Hollvwood Blvd.., Hollywood 28, Callf.

WRITERS! “"How-to"" book manuscripts:
other subjects, fiction, nonfiction. ‘F‘ree
brochures reveal tips on writinE huw
become published author. Write
Exposition. 3186 Park Avenue Snulh New
York 16, New York.

LEARN Bign painting with fascinating |
Western., Bpring- |

system. Straley, 410 8.

field, Ohio.
LEARN Profitable mng:in! cartocning.
Free detalls. Hartman, 3087, Lincoln

10, Nebraska.

WANTED—Cartoonists. Amatleurs, pro-
fessionals. Over 200 markets, Information
free. Cartoon Markets-4-33, 11620 Lans-
downe, Detroit 24, Michigan

ADVERTISING AGEMNCIES, ADV.
SERVICE. MAILING LISTS
MATL-ORDER Leiters. circulars, written,
approval guaranteed. Kelley, 131 Longview,
White Plains 3, New York.

MAILORDER Dealers. Write sales letters

that pull vourself. Save expert fees. Adapt
[rom roven ullers. Free details,
Grlharn 28562 Marlboro Road, Oceanside

15, New Yurk

FREE! Redhot ‘wuk
Your Advertising.~ Lists—best
magazines., newspapers,
ﬂurne!il Chicago 13.

AIW‘ERTIEIE. 24 words. 50 Canadian
newspapers, $5.50, Lists free. Advertising
Bureau, !ﬂﬁll E Springfleld, Chicago 55.

MﬂILORDER Record Book, 30 pages,
Records inguiries, orders, advertising ex-

“More Profit from

Adservice, 516-C

pense, etc. Most complete. Just send
dime for postage and handling. F. W,
Johnson, T40RE Rush 8t., Chicago 11.

ADVERTISING Ratebook leading news-
papers, magarines, Iree. Chicago A<ver-
tising Agency, 28-E Jackson. Chicago 4.

MAILING Lists most all kinds 1000
$5.00. Free folder. Your circulars mafled
$4.00 1000. Dixie Mailers, King, N. C.

AMAZING New Book—"Profits From
Classifled Advertising.”” Tells how and
what to advertise. Be sure to read this
book before vou invest one cent in adver-
tising. Write for your copy now. F. W.
Johnson, Classified Advertising Manager,
Popular Mechanies, 7T40-PR Rush 8t., Chi-
cago 11, Illinods.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

RECONDITIONED Typewriters. mimeo-
graph, printing presses $25.00 up. Write
Dixiegraph. King. N. C.

RUBBER STAMPS AND OFFICE
SUPPLIES

POCKET Stamp.
10¢. Tabco,

FREE 32 Page rubber stamp catalog.
Bignature stamps 53.50. Youngers Stamp
Bhop, Princeton, Iowa.

3 lnes, $1.00. Booklet
Tomkins Cove, New York.

FDC!K!‘.T 3 Lines $1.00, Crﬂ'lce stlmm
$1.50, Free catalog. Speclalty, B464 Man-
hattan, Detroit 11, Michigan.

3 LINES 21.00. Extra lines 25¢ each.
Cushioned mount, knob handle. One day
ﬁr\rlce. ‘Wallace, Box 146, Hanover,

nng

PERSONAL Kit—3 Ilne stamp with nud
self contained, $1.50. Pocket 3 line, §1.00,
Welty's, 1510 Ardis Dr., Fort Wayne,
Indiana.

3 LINES (ink pad) $1.00. Printers, 382
Olive, Saranac Lake, New York.

STAMP Makers' supplies. Lowest prices.
O'Brien's, 421 Jackson, Toledo 4, Ohio.

THREE-Line self-inking pm:i:ﬂ. stamp
%nc. 3 for $1.00. APCO, Box 128, Berwyn,
;'

76

POPULAR MECHANICS

| t:lu.nre. Dept. 83, Pleazant Hill

| Learn commercial art, clrtmntTE
: ing, figure drawing,
mailorder |

PAINT 8igns! Using patterns! 4-inch
alphabet $1.50, 6-inch $2.00. Harwell's,
FH-E!B:! Byrdstown, Tennessee.

“HOW To Make Money with Bimple
Carteons,”” A book everyone who likes to
draw should have, It is free; no obliga-
tion. Simply address Cnrm-omistgm

0.

ART Learn at home. Earn big money.

intt - g

I art, in

spare time, All for ?oc dfny Send for

[ree 36-page book, Mo nhllr.al:lm: Wash-

ington School n! Art, St.uﬂio 143X, Port

Washington, L. I.. N. Y. Tear this out as
reminder.

HUGE Profits. Commercial art offers un-
limited portunities to women with
sincere desire to earn more money, upgrade

with high financial rewards, Ask for free |

book. tinental
4201 So. Broadway,
fornia.

CARTOONING—Good money in flelds of
television, advertising, animation, movies,
magazines. Famous system of art training
brings amazing new concept of drawing
instruction at home, For profit or pleasure.
Send for free details. Continental Schools,
Dept. E-88, 4201 So, Broadway, Los Angeles
37, Callfornia.

Bchools, Dept. E-98,
Los Angeles 37, Cali-

| personalized memos

X= |

%00 LETTERHEADS $3.85. 250 two-color
$1.00. Richards,
Tic, mmu Fl.

Fnslpl!.d printing. Rub-
Sebastopol, Calif.

SAVE On printing. Catalog fres. Save-
mure 216-M, Wul Jackson, Chicago 6.

Drawer

FREE Catalogs
ber stamps. DM

HOW To du your own printing oen your
kitchen table. Printing-press quality with-
out machinery, Write: Byers, Box 4533-B,
El Paso 14, Texas.

FREE Gift with 1000 Executive embossed
business cards, $3.99 posipaid. Samples.
Weaver, 3524 N.E. 118, Portland 20, Oregon.

1000 PERSONALIZED Name & address
labels §1.00 posipaid. Harvey's, 1402-PMC,
Englewood, Colorado.

1000 BUSINESS Cards. raised letters
53.75 pozipajid. Samples. Routh, PM-3,
3910 Kipling, Greensboro, N.C.

MIMEOGRAPHING, Offset printing.
Free samples. Pennway, Drawer 1340,
Scranton, Penna.

PRINTING OUTFITS AND
SUPPLIES

NEW 1962-63 Illustrated printing
ment and supply catalog. is §°x12*,
page book is the most complete catal
the century. Contains everyth
the graphic arts industry including thou-
sands of offset, letterpress, binders, rubber
plate and stamp, composing room, silk
screen, art and engraving supplies and
equipment. Includes paper cutters, folding
machines, printing and proof presses, pad-
ding presses and many more. Send $2.00
to cover malling. Refund with first order.

336
of
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| Also available is our latest 184 page type
their status and enjoy a brilliant future

BIGN Painting—for profit, Free infor- |
mation. Kaufmen Sign Company. Center- |

town, Missouri.

PRINTING, MULTIGRAPHING,
MIMEOGRAPHING,
GUMMED LABELS

OFFSET Printing. Some shipped day
rNtucim. Mimeo Press, Rocky Mount.

catalog—add $1.00. American Printing
Equipment & Supply Co., Dept. PM 42-25
| Nlnt Btreet, Long Ish.ud City 1, N. Y.

TYPE CABES. mnutntlunr Cata

log.
King McEay Com 23179 Telegraph,
Sauth.n!m Mlchlsfn.m _

PRINTING Presses, type. supplies. Lists

5¢. Turnbaugh Serviee, Mechanicsburg,
Penna.

TYPE And supplies for rubber stamp
makers. Send for free brochures. Star
Stamp Eurply 633 Plymouth Court, Chi-

Cago o,

MAKE Your own self-molding rubber
stamps and printing cuts. Plexirubber.
Argyvle 1. Wisconsin.

RUBBER Stamp pressss, hydraulic op-
erated. electrieally heated. Sizes 5"x8",
8"x12", 10"x15". Starting outfits, supplies,
Printing presses. Custom Manufacturing,
HM;F East Commercial, Springfield, Miz-
sourl.

LABELS, Blank. BSeli-adhesive. Stock
sizes, Pree list. Althor, 2301 Benson Ave.,
Brooklyn, N. Y.

OVERNITE Offset printing 1000 85" x
11"—36.50. Postage exira. Evergreen, 5420
Trumbull, Chicago 42.

AMAZING Business
ﬁa:;lplea. Print Shop,

printing wvalues.
Box 578, Greenville,

1000 NAME and address labels $1.00. 50
parcel post labels $1.00. H. Mull. 405 E.
Chestnut St., Wauseon, Ohie.

1000 EMBOSSED Business cards $3.99.
Free samples, Winters, Box 323P, Pleasant-
wille, New Jersey.

ADVERTISING Scratch pads, letter-
heads, cards, Carbforms, Box 2041, Dow-
ney, California.

x 815 letter-

1) EACH, ﬂ:"' envelopes, 5}
4-PM, Lufkin,

heads—4$1.85, Re-aﬂu Box 113
TeExXas.

FINE
Samples.
Michigan.

TWO-Color stationery. Free samples.
m—;:-.n 1IP'l'l.ﬂl.inﬂ. 216E Jackson, Chicago 6,
nois.

AMERICA'E Finest aonnumiml apri.ut.h:q;
Free catalog! Box 2354G, N.Y

nllty business cards ru.sun_nhi!-.
rter, 123 E. Robinson, Jackson,

DO Your own printing. Save money.
Simple rules. We supply everything. Print
for others; good profit. Ralsed printing
like engraving too. Have home shop. De-
talls free. Eelsey Presses, V=11, Meriden,
Connecticut.

RUBBER Stamp outfits, supplies. EKie-
wiet. 2025 Barnev Road, Ealamazoo, Mich.

BILK Screen dry photo stencils. Photo,
art zervice. Boettger, 960, Dorothy, N. J.

BUY Postpaid rubber stamp materials.
Free Press. Duckman, Avoca, Arkansas.

MANUFACTURING

FOR Inventors. Model building. Manu-
facturing. Research. William Parker, 33
Westminster, Worcester 5,

lot manufacturing.
Milburn, Burlington.

Mass.

MODELS — Small
Metals, plastics, etc.
Eentucky.

MODELS—SHIPS, TRAINS,
PLANES, ETC.

HOT Air engine. Send stamp for free
information. W. Huff, 3302 Sharon, Cin-
cinnati -H, Ohio.

ALL Amerl:l.n, ines, tractors,
boilers. fittings, castings. Catalog manual
$1.00. Tiny Power, Junction City, Oregon.



LIVE Steam ine eastings kits. Power-
packed minilt-uﬁ‘modgll. Runs boats, dy-

namos, etc, Ficture-packed calal 35¢.
HPK Models, P.O. Box 34, Santuck Sta-
tion. Yonkers, New York.

ROCEKETRY lies: kits, engines,

cones, tubes, lmn: , panels. New cata-
log 23¢. Centuri Enzineaﬂng Co., 340 W.
Wilshire, Phoenix 3. Arizona.

FREE Plan for miniature steam engine
included in new illustrated comprehensive
Model Engineering supplies catalog; larg-
est  selection model ine, sleam-
engine casting kits; 1962 calalog 35¢.
Octura Models, 8144 Milwaukee Ave., Niles
48, TI1. Dept. PM.

SHIP Model kits. Clippers. galleons, lin-
ers; Operating ?D'i’rﬂ‘ boats for radio con-
trol; Send 25¢ for mlalu: Ideal, 1% West
18 stre!t. New York 11

BHIP And yacht mod:l fittings; blue-
prints. Send 50¢ for illustrated catalog list-
hundreds of items, A. J. Fisher, Inc.,

2-1 Etowah Ave., Royal Oak, Mich.

ROCEETS: New {llustrated catalog 25¢,
Bingle and multistage kits. cones, engines.
launchers, trackers, technical information,
ete. Past service. Estes Industries, Pen-
rose 2, Colorado.

MODEL Steam engines, ready to run.
Catalogue 25¢. Gun Shop, Baker, Qregon,

SHIP Model kits and fittings: clmﬁnﬁ:
{rigates, etc. Catalog paint-tool list
HnJ 35¢. Model Shipways, Box 85, Bogota,

LIONEL Trains. Big discounts bulletin
10¢. ﬂll‘-nlognfﬁ‘ m-nm 2043P, Chi-

ENGINEERING SERYICES

MACHINERY, Electronics, Chemistry.
Equipment development, Industrial re-
search. Inquiries held confidential. Todd
Consulting Engineers, 430 West 1198th.
New York 27.

HOME CRAFTSMEN

FREE _ ""Do-it-yourself” leathercraft
catalog. Tandy Leather Company. Box 791-
D47, Fort Worth, Texas.

KNOCEDOWN Cedar chests, also over
Afty kits. Catalog 25¢. Giles Kendall Co.,
Huntsville 2, Alabama.

89 JIG Saw patterns. Beautiful shelves,
ornaments, novelties. $1.25. Mastercraft,
34M, T041 Olcott, Chicage 31.

WOODWORKERS. HOME WORKSHOP.
Catalog 132 pages. Save on fine woods,
hardware, power tools, 25¢. Craftsman,
21]9 8. Mary, Chicago 8, Ill.

101 PATTERNE of smart gifts. novelties,
shelves. action windmills plus **Make Mon-
ey Jig SBawing™'. $1.00. Mastercraft, 35M,
To41 Oleott. Chicago 31.

BUY Picture frame moldings at whole-
sale. All styles and widths, Necessary
tools., too. Free deliveries in U8B A. Free

1863 catalog. Chesapeake Picture Frame |
Company. 414-A East Baltimore 5t., Balli- |

more 2, Md.

POOL Tables. Build; r ir. Plans, cush-
icns, cloth, balls, cues, all materials avail-
able, Catalog 25¢. Campbell Billiards, 1607
W. Lawn Ave., Milwaukee 9, Wisconsin.

YOU can have your saws, drills, taps,
mills, end-mills, shell-mills, step-drills
sharpened: by David Myers, Box 43 Parcel
Post, Northfield. Ohio.

ASSEMBLE And finish authentic colo-
nial reproductions from complete kits. Send
il.‘llc for catalog, Box 5 W. Cummington,

AEE,

ALL Kinds of costume jewelry supplies.
Kits, designs, instructions. Easy to make
and sell. Profits up to 5 times cost. Catalog,
25¢. Modern Craft, Box 11088-R65, Saint
Petersburg 33, Florida.

COMPLETELY Machined unfinished un-
assembled rockers, siraight and wuphol-
stered chairs. Information 10¢. Nox Inc.,
Macon, Miss.

|
|
|
|
|

8 MISTAKES Parents Make."” Every
parent should have this new bock about
child training. It iz free; no obligation.
Simply address Parents Association, Dept.
673, Pleazant Hill, Ohlo.

WALLPAPER Sale: Final clearance 1962
patterns. Write for your free catalogue at
once. Bensational savings. We pay postage.
Burlington Trading Post, 1800 Burlington,
North Kansas ﬂiu', Mo.

LEARN Expert ﬂtke decorating, candy
making. Free details on home instruction
method. Candy & Cake, Dept. D-643,
Fallbrook, Callf.

SELL Fine fabries. Get yours wholesale,
Bu 863, Norwalk, Conn.

WOMEN' Make hi; mon
$10.00 profit in an hour possible with ln-
vizible mending. Make holes, tears
appear from clothing, (fabries. Etud:r
yvear-round demand from cleaners, laun-
dries, homes. Details free. Fabricon, 1533
Howard. Chlca;n 26. Illinois.

at home.

HOUSEWI?ES. Teachers, studenis, of-
fice workers. If you need exira cash each
week but household or other dulies pre-
vent you from taking a part-time job,
learn how you can earn accepling
orders to «opular Mechanics, House-
keeping and all other magazines. No ex-
perienze needed. Write Fopular Mechanics,
Room 3W. 250 West 55th St.. New York
18, New York.

FOR THE HOME

WATERSTRETCHER. Reduces water
bills. Stops noisy. running tollets. Saves
2 to 5 gallons every flush. Fits all ball
t:rp-es Guaranteed. $1.00. Multi-Products,

Box 261, Oakmont, Pa.

JOINER EKEnives, precision sharpened.
4"—Th¢, 6"—$1.00, B"—51.50. J. Mig., 6044
Wentworth Ave., Mpls. 19, Minn.

DO IT YOURSELF

BUILD Your own concrete blockmaker,
Easy. Inexpensive. Driven by % H.P. motor,
or hand. Then h'uild house, station, tor-
nado or bomb shelter. Save %. Write:
Clyde Lee, Mountain View, Clkln.homa

COIL Spring bargain, 100 plenu $1.00.
All good. No junk. S8prings, Box 82, Grand
Island, N.¥.

lans §2.

nd.

14 WEATHER Instrument
Sacco, Box 2513, South Bend,

PL&NE For m:rl table with extra two-

W&a for table tennis and model rail-

lueprints B1209% and bullding in-

utructiuns 50, Popular Mechanics Serv-

ﬁm oj:lmu 740-M Rush St., Chicago 11,
5

GRANDFATHER Clock movements, case
plans, kits. Catalog 25¢. Mason-Sullivan,
Osterville 7, Mass,

PICTURE Frame moulding, squares and

lumber. Killn dried walnut, cherry, silver
maple. Midland Lumber Company, Box
262, Savannah, Mo.

BEKIL-CRAFTS New 62-63 catalog. -
est and finest selestion of leathersrafl,
artist, hobbycraft supplies in the world.
Free gift with first er. Send 50¢. Re-
fundable with first order. S8kil-Crafts, Box
187-P, Joplin, Missouri.

FREE, New catalog, 2447 5, pat-
terns. World's greatest selection thlnn
to do, make, n. Profit. Craftplans
18250-A, Harwood, Homewood, Il

BAVE: Raw pleture frame moulding, all

es, all styles. We will miter corners.

uerle Cabinet Weorks, Inc., Hammond,
Loulsiana.

18 LAWN Chalirs, 22 tables., benches,
trellises. Plans and patterns $1.25. Master-
craft, 33M, T041 Olcott, Chicago 31.

BPECIAL Offer: 10 square Teet 1/gs” wal-
nut veneer only $1.75. Catalog of wood-
wrk]n l'u DHH lnr. Barap Specialties,

3 4, t. P-2, Chicago 9.

OIL Finish, UM European formula. Re-

sults guaranteed. §1.95 pint, posipaid. The
Eoolgcahnpa. P.O. Box 4313, Washington

FREE Check-list covering more than 500
clazsifications of projects, plans, instrue-
tions. service and repair information de-
talled in Popular Mechanics famous series
of instructional booklels, . patterns,
and blueprints. List covers an extremely
wide wvariety of do-it-yourself data on
home remodeling, repair and improvement,
hobbies, crafts, boating, games, lawn and

rden, and hundreds of others. For your
ree mpy of this helpiul list, write: Service
Bureau, Popular Mechanies, 575 Lexington
Ave., New York 22, New York.

WATCHES, OLD GOLD,
JEWELRY

WANTED, Gold, silver, platinum, scrap
{any form), colns. Information free.
Wilmot's, 1067 Brige S5t., Grand Rapids 4,
Michigan.

CA-'?-H Immediately for old gold. jewelry,
gold teeth, watches, diamonds, silverware,
speciacles, platinum. mercury. Free infor-
mation. Rose Indusiries, Heyvworth Build-
ing. Chicago 2

HIGHEST Cash for gold, teeth. jewelry,
rings, diamonds, watches, silver, plati-
num, Mail articies today. Free gift with
information. Chicage Gold & Precious
Hetal; & E. Monroe, Depl., 48353, Chi-
CARO

WAT‘CH And elu:t repairing books.
Free catalog. North American, 2320-AC,
Milwaukee, Chicago {'I Illlnnh

FREE Watchmakin
wholesale catalogue
City, California.

WATCHMAKERS®
lies, watches. Catalog. Gales,
icago 90, Il

course! Details,
. Bengal's, Culver

Tools, materials, sup-
Box 1000,

EXERCISE At home on build-it uﬁmrﬁﬂf
physical fitness equipment, including bi-
cycle exerciser, rowing machine, belt
massager, and abdominal board. Send
$§2.50 for blueprinits B1I08 and instruc-
tions. Popular Mechanles SBervice Bureau,
740-K Rush 5t., Chieago 11, Illinols.

OF INTEREST TO WOMEN

CANDLEMAKING & decorating, Terrific
hobby. Great business: Learn f[ascinating
molding, dipplng, creating & decorating
candles for year-round demand—holidays,
birthdays., weddings, anniversaries. All
events. Spare time fun & extra income
now,; expand to eolorful eandle shop later.
imit. Write for free facts on home
. Candle Institute, Dept.
X-881. Fallbrook, Calif.

GIFTS. Novelties for mother &
Send for free fllustrated cnu. :E:Icrr
Bryant, F.O. Box 4200, Jersey Cl

STEADY, Bparetime home income! In-
visibly mend garment, tears, holes. Free
facts. Bkilweave, Box 283-F, Arlington
Heights, Illinols.

FREE—3 cosmetic samples with Gold
glant mbe—-tl 30 ppd
“"Beauty Clinje."

1606 Vallejo =4, Ban
Francisco 23, Calif.

FINEST Tfansi!tuf coln, metal Iuﬂtm
£34.95 up. WTP. Williamsburg,
Mexico.

FUN &
relics with transistor m-scope.

Frofit finding buried treasure,
Booklet, in-

teresting customer comments [ree. Terme,
Fisher Research, Dept. AX, Palto Alto,
California.

EXPLORE Underground, years ahead
transistor locators delect gold, nlm.
coins. relics. Information free. Curt Fish
er, Dept. A, Box 793, Menlo Park, cnll:t

Coin locator! Free literature.
B11-C Kansas. Alchizon. HKansas.

METAL Locator kits and assembled
models from $39.90. Terms. Transistorized
lnld]undgw?mmm:de}:u:&:‘mbh F‘l‘&l
ecata eciron P! s, Dept. M,

aﬂﬁ ﬂh:mdrhp'ﬂrllnlt

TREASURE, Gold, =llver, relics. Find
them with nmew 1963 models, Free infor-
mation. Raytron Box 715, North Holly-
wood, California.

N
Howe,
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RAZORS, BLADES, SHARPENING

ATOMIC Age formula keeps blades 1007
E-lffp longer. $1.35. Box 1387, Vallejo,

PERSONAL

MONEY Problems solved guickly. It's
easier than you think. B.I.C. Cash-by-
mail loans easily arranged, 24-month
schedule, $100.00 to $600.00. No co-signers
or security., Write for application, B.I.C.
Loans, 1003 8. Walnut, Hutchinson, Kans.

ONLY serviee of its kind. Ynu choose
mailing address an ere in U.5.A
month, Amerlane, x 117, Riverdale T1,

BONDED, Exclusive service. Reeze, Box
144, 1114 Ortega, Carlsbad, New Mexico.

CHICAGO Mall forwarding service. De-
tnils.shlltn. 216-PM West Jackson, Chi-
cago 6.

CONFIDENTIAL Address 33.00 month.
glcml:lila 25¢. Box A-873, Ft. Lauderdale.
orida.

BORROW 51,000 airmalll Re‘paf $44.82

for twenty-nine months, State licensed.

E:mtl.l Finance, Dept. 17-E, Kansas City 1,
ANISAE.

NEED Money?
mail. Confidential,

Borrow $100-$1000 by
repay in 24 months.

Mo endorsers necessary. Free loan appli-
ecatlon. Amerlcan Loan Plan CA-
383, City National Bldg., ﬂmih:l. Nrbr

BIBLE Questions an;wered free, Bible
Research, 181% L Posada, Natlonal City,
Callf.

BORROW $100 To $1000 by mail. ick,
easy. private., No co-signers, Repay in 24
small m:rnth.lr payments., For the amount
you want write today to Ddal Finance Co.,
410 Kirkpatrick Bldg., Dept. 3-214, Omaha
2, Nebraska.

“WHO, Me?'" Yes. You! “"How to Wake
up Life-Changing Winning Ability”" sent
u free. Write: President, Box 1924-W,

ulsville 1, Ky.

LEARN BSpanish f{ast. Amazing, new
method. Pree sample lesson, Trader, Box
3488-A, Ridgecrest, California,

INVENTIONS Wanted., Patented: un-

atented, Tremendous manufacturers lists.
lobal Marketing Bervice, 2420 T7th, Oak-
land 5, California.

STAMMERING. Corrected mysell, Could
help you. Dipple, 103 Church, Detroit 3.

FOUR “'Will" forms and
Booklet by Lawyer,”
4B313PM,

“Instruction
$1.00. National, Box
Loz Angeles 48, California.

SEVENTH-DAY Adventist teachings ex-
plained. Two books, §1.00. Elder Thurber,
South Lancaster, Mass,

INVESTIGATORS, Free brochure lat-
est subminiature :]u:tromjl: listening de-
viees, Ace Electromns. 11500-P NW Tth
Ave., Mlami 50, Fla.

BIBLE Questions answered. Stamped
envelope. Bylon, 17187 Bentler. Detroit 19,
Michigan.

LOANS By mail., $100-3800. Anywhere.
Confidential. Write Union Finance, Dept.
PM, 323 E. Camelback, Phoenix, Arizoma.

DEVELOP Mind power. personality while
asleep. Details free. Research Assocla-
tion, Box 24-N, Olympia. Washington.

REMAILING SERVICE

HOUSTON-NASA area. Prompt remails,
25¢ single, $3.00 monthly. Canﬂdent.ial re-
ceiving-forwarding. Tremaco, Box 5277,
Houston 12, Texas.

FLORIDA Confidential mailing service,
Roceiving forwarding $£3.00 monthly. Box
788, Pompano Beach, Florida.

HAWAII Secret address. Receiving-for-
wirding 25¢. $3.00 monthly. Posteards. Coe,
44-143 Bayview Haven. Kaneche, Hawali.

BOSTON, Mass. remalls 25¢. Conflden-
tinl. Royal, Box 141, Raalttng Mass,

CAPITAL Remail 25¢, Frr.-e inrmmnt!on
P.O. Box 5851, Washington 14, D,

CONPIDENTIAL Mall address, 25¢ re-

mails. West, 2817-PD Armacost, Los
Angeles B4, California,
CONFIDENTIAL Remalling, receiving

Free detalls. 25¢ single, $2.00 monthly,
P.O. Box 893, Huntsville, Alabama.
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MEXICO Remalling service $3.00 month-
ly. Ramcke, Correo Chapalita, Guadala-
jara, Mexico.

CONFIDENTIAL New York Clty mail
address, Remailing, forwarding, $3 month.
Details free. G artin, Suite 2128, 136-4
Northern Blvd., Flushing 54. New York.

NEW ORLEANS Remails 25¢. 853.00
monthly, Mareoll, Box 10408-FP. New
Orleans, Loulsiana.

HONEYMOON City.
monthly. *'Hero,'
Niagara Falls, N.Y.

Remails 25¢. Ixnu
728 Forest Avenue,

- | write E

MISCELLANEOUS
50-STAR American P‘Bu of treated plas-
tic, 3" x 5 $1.50 ppd. Leach, lgept
333, w:.lt!.n.: Place, P‘Iainﬂuld INinois.

cahh{c:l! glfts for entire family.

L h., Dept. 333, Wilkins
| Place, Plainfield, Illinois.

CUCEQOD Clocks. Free catalog. S8immons
Bros., 10575 Robinson, Arlington, Califor-
nila.

GET nally sutogra I:mﬁ jetorial ac-
tion dm Ejl{ Atom ! P & Fortable

Playhouse, P.0O. Box 5922, {.‘-hiclln Cuar-
anteed.

ARTIFICIAL ‘%y!a (human).
selection =ent. rite for free booklel.
Established 1806. Denver Optie, 1101 Uni-
versity Bldg., Denver 2, Colorado.

PARCHMENT Reproductions: Constitu-
tion. Bill of Rights, Declaration of Inde-
pendence, Emancipation Proclamation. Set
$1.00. Alda, 748 Main, Poughkeepsie, N.Y.

FREE Wholesale catalog! 100,000 prod-
ucts, Tremendous discounts! Taylor Dis-
tributors, Newton 2, New Jersey.

SPECIAL Services. World wide, confi-
dential. 25¢ single. $3.00 monthly. Free
literature. Kenneth Fischer, Box 1207,
Newark 1, New Jersey.

SECRET Mail receiving-forwarding sys-
tem. Hedgpeth, Box 830, Alhambra 23,
California.

RECEIVE Worldwide malls. Lifetime
25¢. Beacon, Box T1-E, Astoria. Oregon.

MOST successful men have an excellent
memory. $3.00 brings you the most simple,
amazing, new °‘Memory Developing Tech-
nigue’ ever published. Southern, Faoli 6,
Oklahoma.

PERMANENT Travelers' permanent ad-
dress. $1.00 monthly. Wayne Forwarding,
Clovis, California.

CONFIDENTIAL New York City mail
address $3.00 month. Remails 25¢. Detaile
gizte MBirnhan. 152 W. 42, New York

¥

REMAILING, Forwarding,
address, Other services,
Bradley, High Point, N, C.

permanent
Evereit, 1613

MIAMI BEACH Remails 25¢.
£1.00, Monthly $3.00. National.
286-A, Miami Beach 38, Florida.

3 for
P.O. Box

CALIFORNIA Capitol.
monthly. Trade Wind,
Sacramento 18, California.

Remails 15¢. 83
2014 18th St

BT. LOUIS Remails $3.00 monthly. Ed-
ward Ratz. Box 8536, 5t. Loulsz 12, Mo.

SAN FRANCISCO, Oakland. Malling,
receivieg, forwarding address. Business,
personal mail $£3.00 month. Remails 25¢.
Confidential. Free folders. Le Van Co.,
P.O. Box 202, Mt, Eden, California.

REMAIL 30¢. Free information, Henrie
Labrie, 255 Stewart Street,’ Ottawa 2,
Canada.

WANTED—MISCELLANEOUS

MUSICAL Instruments, large paper
money, gold, anything ecld. Simms, RI-
wick Ntw York.

WANTED Rock faced ctﬂ':tnt s]nb forms.
Walter Blakely, Danviile, Ohio.

QUICKESILVER, Platinum, silver. gold.

analyzed. Wholesale Terminal, Nor-
wood, Mass,

STAMP Collections, accumulations, Engle
Btamp Co., 2221 Romine, Pittsburgh 26,
Penna.

FOR SALE—MISCELLANEOUS

ble gloves, 100
. 9325A Menard.

POLYETHYLENE D
—4%3.50, state size. NBA
Oak Lawn, II.

“YOU Can Remember Names™ and “"Per-
sonal Memory Tester”, Both illustrated
booklets $1.00 postpald. Hadfield, 205A
! West Crosstimbers, Houston 18. Texas.

RECEIVE Gifts, samples, magazines,

catalogs, opportunities, 10¢. Directory,
Adkins, Texas.

ALASKA Informalion. Detalled answers
te questions about living conditions, busi-
ness opportunities, recreation, etec. “dp! =
sonal service for only 83.00. V. G

P. O. Box 1-]3’3# Anchorage, Alaska
MEXICO: Opport.unit.iu, investments,
curios, art, retirement . . . ng. De-

talled information $2.00 check. Ramcke,
| Correo Chapalita, Guadalajara, Mexico.

EYEGLASS Users Brite-view polishes.
Fights fogging. 45¢. Three $1.00. Agent's
circular free. Chemist Distributor, Box
lﬂ!‘?-l‘-ﬂ Ghicarc 80, U.B.A.

PR.EE‘. E:n:lttn new catalog—Weslern
wear, saddles, riding accessories, Western
Saddlery, Box 1864-V9, FPort Worth, Texas.

HEARING Alds only $38.95. Free trial.
Terms. Write {rar.v-B Sales, Inverness, Fla.

LOANS Bjr mail, §100-$600. Anywhu-e.
Confidentinl. Write Union Finance, Dept.
PM, 322 E. Camelback, Phoenix, Arizona.

EARN Money raising fishworms for us!
Write: Oakhaven—&60, Cedar Hill, Texas.

CICGARETTES—Make 20 plain or filter-
tip for 9¢. Pactz free. Moberly, Box 785,
Owensboro, Eentueky.

WANT Your name with 1000 mailers?
25¢ lists your name ¥ear with our mall-
{?ﬂé every month., Dixie Mallers, King,

BEND Us wool for blankets. ertn El-
Dorado Woolens, Eldorado, Texas

PHOTO Murals. Full color, 3 x 4" ap-
rox. Mountain Lake: Desert: Oriental
ngoda; Lake; Coastal. $2.50 ea, Gift Ideas,
519 N. Helberta, Redondoa Beach, Calif,

CUSTOM Made detergent. Guaranteed.
4 gallons, $10.00. F.O.B. Lalayette, Louis-
jana. Barnes Chemicals, Box 2487.

TAPEWRITERS, New dymo instant label
maker 58.85. Extra vinyl tape T8¢ roll.
Shoson  Industries, Box 43 Harper,
Eansas,

HEARING Aid batteries wholesale, Pree
list. Habs. Box 51, York, Penna.

BOOES On antiques and thelr prices.
Free circular! P. Warman Publishers,
Tniontown, Penna.

SUPER Memory overnight!
guaranteed! Bijou, Box 1727-M,
wood 28, Callfornia.

Buccess
Holly-

“STAMMER, Stutter, No More." (Dr.
Young.) Write: Gauche, Box 9309-87,
Chicago 80

CESSPOOLS, SBeptic tanks restored to
newness by miracle crystal lets. Free
literature. Electric Bewer ning Co.,
Allston 34, Mass,




NEW
SONY | .
STEREO NOW AVAILABLE!

Now, for less than the cost of a good record changer, you Complete your 262-D stereo system: the

I AP E can add a versatile new dimension to your hi fi system, long-awaited Sony SRA-2 stereo record-

n The Snn}l 262.D tape deck has a 4 track stereo erasze ing amplifier provides instant connec-

head and 4 track stereo record/playback head. Heads are tion te the Sony 262-D steree lape deck

D wired to six output and input facilities for connection of for complele "'"'"fk "‘""Ph““‘_' _"“'
monnphonic recording. 2 level indica-

external electronics to play and

i S tors. level indicators track seleclor
3{] record four track stereo. This is } Y oub
! " . i ‘e switch, record safety
the i quality mec 'IEI'LITT'I'I interlack, mlfruphnnf $
used in the most expensive and radis inptits.

Sony Superscope tape recorders. modificalions necessary,

For literature or nearest
dealer, write: Super-
scope, fne. Dept, %

Sun Valley, California.

All Sony Sterscorders are Multiplex ready!

In New York Visit
The Semy Fifth Avenue Salen, 585 5th Avenue

Wood

Plywood
STOP WATER ezl
Asbestos siding | |
Concrete blocks
DA MAGE Concrete
= Mortar

Stucco
Linoleum
Plaster
Brick
Paint
Wallboard o DIAMALLOY
Tile
Canvas |

Leather
GIIOWE-.IOINT PLIERS

B With the new B-inch size added, you

Prevents warping, swelling, mildew, mold, can get any size of this useful every
water stains, seepage, dampness, rot. purpose tool . . . from the handy little
| 4-inch ignition plier, to the giont 16-inch
Keeps moisture out 5 years and longer. 9 g e
P y 9 : [ —the largest plier made—with jows that
Use on all woodworking jobs, hoats, patio furniture, open parallel up to 41}" inches All
planter boxes, shutters, screen doors. window sash, shingle fully nickel-ch lated A
roofs, Stops seepage in basement walls, concrete silos, foun- U IO P
dations. Walerproofs canvas, tarps, tenis, awnings, leather “Th is nothi e h 1 —_—
hoots, shoes, outdoor clothing. Won't harden or crack leather s i nothing finor than & Duancen
or fabrics. Perfect underseal for oil base or alkyd paints. Be sure and ask your decler for
Deep penetrating, colorless. Apply by brush, spray or roller. Ciamalloy Groove Joint Pliers.

At paint or hard 1 der direct. lb ol

T sty sl il DIAMOND TOOL
ax incl. Send che oney o empsen Co

1856 "Ill: !1::. ;.“";‘rl:n:iii. rl.'rgnlilli. No CDurﬁluu. @- ﬁnd /O,’ 5'6’5'/509 C)O

(Since 1929.) Dealer and jobber inguiries invited,

151, 1908 DULUTH. MINNESOTA TOROMTO, ONTARID

MARCH 1963 79



EARN MORE on
INSURED SAVINGS

PER YEAR
Compounded
Semi-Annually

EACH ACCOUNT INSURED TO $20,000

By AMERICAN SAVINGS INSURANCE (0.
JACKSON, MISS.

THE WEST’S OLDEST SAVINGS

FIRM PAYING A HIGHER RATE!
® ASSETS OVER $24 MILLION

® 44 YEARS OF CONTINUOUS SERVICE
® STATE GOVERNMENT SUPERVISION

FREE GIFTS

FOR NEW ACCOUNTS

$ 100to $ 249 — Six-piece Manicure Set

$ 250 to $ 499 — Shaeffer Pen and Pencil Set

$ 500to $ 999 — Leatherette Travel Clock or Re-
chargeable Flash Light

$1000 to $1499 — G.E. Travel Iron or Dormeyer Hand
Mixer

$1500 to 52499 — %.E. Table Radio or Dormeyer Hair

ryer

$2500 to $4999 — $59.95 Benrus Wrist Watch, 17

jewel, Men's or Ladies’

55000 and Up — $71.50 Gruen 17 Jewel Wrist
Watch or Westinghouse Electric
Elanket

{GIFT OFFER VOID IN STATES WHERE PROHIBITED)
Savings Postmarked by the 20th.
Earn From The First of the month!

UTAH SAVINGS

and Loan Association
65 North University Avenue, Provo, Utah

J (] PLEASE SEND FURTHER DETAILS Mj
J (] ENCLOSED IS REMITTANCE OF [
B $ciiins . TO OPEN MY ACCOUNT §
l BUAME: s s e e e i l
JADDRESS...oovinvnrnivnnnnnnrunenns g
i Y casasssrassdins SIATE cconwmumn i

Gift Choice:

-------_-----
80

NEW #/-FI
PERFORMANCE

L]
mooet s22 BENJAMIN
CO: 10-SHOT SEMI-AI.ITDMATI'C

.22 PELLET PISTOL

EFFICIENT—SAFE—
DEPENDABLE—CONVENIENT
Fameus BENIAMIN Quality
ter Demea | AT LAST —an Amazing Mew Handgun
g ) that Incorporates the Characteristics
Wanted for Serious Trainin
Competition — Indoors and
SHOOTING COSTS! Handsome, Dynamic, Mechani-
cally Reliable, MODEL 422 combines Traditional
BEMJAMIN PEAK POWER and ACCURACY with In-
credible Firing Speed — Smooth JAM-PROOF AC.
TION (no ramrod for cleaning pistol bore required)
KEEPS SHOOTING & SHOOTING & SHOO

A5 FAST AS YOU CAN SQUEEZE THE T

Rifies & Pistals — Single Shot & e | i
::l::'r:.—ll or 177 or 31 Alse,
LEEII™T BENIAMIN AIR RIFLE D MARIO!

WHAT WILL STOP YOUR
NEXT WRONG TURN?

Perhaps nothing. Or, join the millionswho
can't gowrong as long as they know
the direction of their destina-
tion. They drive by original

HULL
AUTO COMPASS

EITRA H.ﬁ.F!GIH

BENJAMIN'S Unigue
DOUBLE SAFETIES

524.00

Btk Daaii

Plinking and Match
utdoors — at LOWEST

RIGGER

At your dealer's, write for literature

HULL MFG. CD Box 246-D-3 Warren, Ohio

Dremel MOTO-TOOL 4
Handiest tool you'll ever own. Moto-Tool's 2
high speed (27,000 rpm) is ideal for precision
grinding, drilling, polishing, carving,
engraving, deburring, sharpening.
Does fine detail work with pin-point
accuracy. Eliminates time consum-
ing hand work, gives the finished
job a professional look. Weighs
only 13 oz. — handles easily as a
pencil. Fastest, most power-
ful teol of its kind. Widely
used by tool and die
makers, model builders,
gunsmiths, repair
men, schools

No. 2 Mota-Tool only. .....co0c0snscnssns $19.95
MNo. 2 Moto-Tool Kit........coevvcecanns 29.95
[Imel. No. 2 Moto-Tool & 23 assorled accessories in sheel cose)

NEW HEAVY DUTY NO. 3 MOTO-TOOL

MNew high torque motor designed for industrial use.
Same features as No. 2 plus 50% increase in
power. Weighs only 18 oz. Complete with 4" and
¥," collets and finger grip in steel case...$29.95
SEE YOUR DEALER OR WRITE FOR CATALOG

DREMEL MFQO. CO. DEPT. 113:C, RACINE, wis.
QUALITY POWER TOOLS SINCE 1934

POPULAR MECHANICS



See more

When you want your Chevrolet to light like new,
ask for GENUINE CHEVROLET REPLACEMENT PARTS

Have you had your lights safety-checked lately? It's a good idea to give
them a quick go-around every once in a while to make sure they're in good
working order. If a headlamp, taillamp or directional signal should go on
the blink, it will pay you to get back on the beam with a genuine Chevrolet
replacement lamp—engineered and built especially to meet your Chev-
rolet’s specifications. Like all genuine Chevrolet parts, they're available at
your Chevrolet dealer's and leading independent garages and service
stations. . . . Chevrolet Division of General Motors, Detroit 2, Michigan.

MARCH 1963

LOOK FOR THIS SIGN

Eq

CHEVROLET

IT PAYS TO KEEP
YOUR CHEVY THE

CHEVY-EST
81




ANOTHER QUALITY PRODUCT OF MASONITE® RESEARCH

82

Remodel with Marlite

paneling for wash-and-wear walls

Soilproof finish of beautiful Marlite takes

wear and tear that would harm most other
finishes,
resists heat, moisture, stains . . .

Tough and dent-resistant, Marlite
stays like

new with an occasional damp cloth wiping.

For

any decor you'll find a Marlite paneling:

authentic Trendwood reproductions, exciting

solid colors, distinctive marble and decorator

patterns.
Easy installation makes Marlite a wise choice

for building and remodeling. It is guickly ap-
plied over old walls or new framing with
ordinary hand tools. And it never needs paint-

ing

or further protection.

Send for new “Professional Guide to Room

Planning & Interior Decoration.”
dozens of helpful suggestions for making yvour

It provides

home more attractive. See your building
materials dealer, or mail coupon.

Marxlite

plastic-finished paneling

Marlite Division of Masonite Corporation
Dept. 342, Dover, Dhio

Please send full-color **Professional Guide to Home
Planning."" 25c enclosed.

MName

Address

€303

City

State

" STAINESSS

Here is a saw that must be used
to be believed. Razor-thin, yet
it cuts through wood, plastic
and metal. It never chips...
never splits...always leaves a
smooth edge. Perfect for
precision cross-cutting and
notching...for trimming that
extra Ysth of an inch...for
sawing smoothly along the
grain. Another quality
tool from X-Acto.

The Razor Saw with two
different blades...only
$1.75. Refill blades
always available. See
the Razor Saw at all
better hardware or
homecraft stores or
order directly from:

X-ACTO PRECISION TOOLS, INC.
4541¥aalamSt Dept B8, LLETLNY.

7e«. PENN YAN

BOAT CATALOG

CATALOG loaded with big illustrations in full
color. {'_‘nmplete descriptions of Penn_ Yan
line for "63—latest ideas in marine design—
boats for cruising, Ashing, skiing, for big
water, inland lakes and rivers. 7° 1o 24°. Also
Carwops®, canoes. All clinker-builis featare
exclusive Penn Yan Vwlcanile Bonded Laps—
seams flexibly bonded forerer.

NOW Wood Hulls with Fiber Glass Decks!!

New Starfire Series provides all advantages of
wood construction plus sun-and-scuff resist-
ant, maintenance-free, color-fast decks—also
new Superply Planking featuring automobile-
like finish and new, co-erdimated color com-
binations. Write today for FREE CATALOG.
Penn Yan Boarts, Inc. 34 5t., Penn Yan, N. Y.

POPULAR MECHANICS

Outboards,

Inbaards,
Cabin Cruisers,
Hardlops, elc.



Tilt Arbor Saw

D

Buffer-Polisher
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NEW DEWALT POWER SHOP* SAVES YOU
HUNDREDS OF DOLLARS IN POWER TOOLS

With Minute-Magic Changeovers, this handsome DeWalt Power Shop
becomes 15 power tools in one—gives you professional results faster and
easier. DeWalt’s power, capacity and flexibility make it a never-ending
pleasure for you to build things for the family from a hutch cabinet to a
complete house. Compact, it fits into a workbench. Your dealer has the
free plans. Ask him for a demonstration and find out why experts and
beginners have been saying ““There’s nothing like DeWalt!” prwws g
since 1922. And don’t forget to ask for low budget terms. Ll
*T.M. DeWalt .

@ DeWALT, INC. 34103 FnunIE:i:n Ave.

Lancaster,
POWER TOOLS

A Black & Decker Subsidiary
- I:I Send free 16 DI enclose $3.95 for illustrated book “"Newest
page catalog Ways to Expert Woodworking.” (Check or M.O.) |
N o e e s e e =
I s B S S S il e e )
: B P L P e T St AR LA BN, oo | BRI | - L e e e SO S L ) |
Disc Sander _'
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1. PLASTIC FITTINGS can be installed in seconds on
plastic, copper or aluminum tubing of up to % in.
outside diameter. Mo clamps, liquid joining or special
tools are needed as the tubing is simply inserted into
the fittings and the cop is then hand-tightened.
Fittings include male and female connectors, unions,
elbows and tees. D & G Plastics Co., Kent, Ohio

2. CEDAROMA KIT contains encugh tongue-and-
grooved, end-matched wood to cover 25 sq. ft. of wall
area. Speciol nails, dipped in o bonderized paint the
same color as the cedar, eliminate the need for coun-
tersinking and using woed filler. The only tools needed
to install @ cedar-lined closet are @ hammer, a saw
and a square. George C. Brown Co., Greensboro, N.C.

3. CHEMICAL VULCANIZING of tears in rubber,
canvas or fabric articles is easy with Duro waterproof,
plastic-rubber compound. Available in black or white,
it molds into any shape, dries quickly but still re-
mains plioble enough that the mend is not likely to
open up again. Price is $1 for o 4-0z. tube. Woodhill
Chemical Co., 1390 E. 34 5t, Cleveland 14, Ohio

4. BICYCLE ENGINE kit contains a TAS 50 “Feather’”
1-cylinder, 2-h.p. air-cooled engine, o %-gal. goso-
line tank, drive ond control units. Can be assem-
bled and mounted within the frame of any bicycle in
one hour. Weighing 17 Ibs., the engine provides a top
speed of 34 m.p.h. Kit sells for $97.50. Wil-Gard Spe-
cialties, Inc., 4014 W. Parker Ave., Chicago 39, Il

5. CARPET AND RUG stains caused by coffee, liquer,
juices and many other products in everyday home use
can be removed with squeeze-spray odorless, nen-
toxic, non-flammable Stain-Ex. Harmless to fibers
and skin, it leaves no ring although no rinsing is
required after wuse. Price is $1.20. Positive Prod-
ucts Laboratories, 28-11 Astoria Blvd., L1. City 2, N.Y.
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pply the cargo...

Ford supplies the wagons
(more than anybody else in the business)

Nobody else gives you this wide a
choice (15 models! 4 sizes!). No-
body else makes ‘em this carefree
(routine service is needed only
Ilwice a year or every 6,000
miles!*). Here's the lively line-up:
Full-Size Fords—4 beautiful mod-
els including the distinguished
Country Squire. Attic-size room
...a ride like velvet. Swing-Away

Talk about wagons...your Ford Dealer has more to talk about

MARCH 1963

steering wheel and deep-foam
bucket seats, optional.
Middleweight Fairlanes — all-new
for '63. They carry like the big
ones, cost like some compacts.
Compact Falcons—they're big on
gas economy, low on price. Over
7 ft. of flat, usable loadspace.
Power-operated rear window
standard in Falcon Squire.

Big Club Wagons — They handle
twice the cargo of full-size wagons
—yet cost less than some com-
pacts! Can carry 8—can
be equipped to sleep 4!
*Except Station Bus and Club Wagons

PERODLCTS OF
MR (A

Amernica's longest, liveliest
line of wagons

FORD

FALCOM = FAIRLAMNE = FORD
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Until OMC Boats came along, nobody ever
made such a concerted effort to engineer out
all the exasperations of boat ownership; to en-
gineer in all the travel comfort, dependable
performance, uncomplicated operation and ease
of maintenance of the family car!

It's a new idea in boating, starting with a
unique hull that resists tipping no matter how
tight the turn, how lopsided the load ... with
the speed characteristics of a 3-point hydro
plus twin sponson displacement smoothing the
ride . ..with stability and handling ease even
A novice can appreciate,

Tucked in the stern is the 88 hp OMC 488 stern
drive — a V-4 with 4-barrel carburetor. You'll
like its low-keyed, authoritative voice. .. its

see your OMC dealer now ... or write for free brochure!
©1963, OMC BOATS, Dept. PM-3, A Division of Outboard Marine Corporation

Waukegan, lllincis.  In Canada: Peterborough, Ontario.
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Patents pending.

eagerness to get up and claw water when you
lean on the throttle. (The fabulous OMC 17
Dual Deluxe has TWO of these sweethearts —
each with its own running system — for a sizz-
ling 176 horsepower!)

And boating was never easier! No extras to
buy, no complex get-ready, no toilsome main-
tenance. Your big difficulty will be deciding
which of OMC’s 5 brilliant models suits you
best — and prices are much lower than rumor
1or the boats themselves) would lead you to
expet\‘.__‘See yvour OMC dealer!

o

Opposite: OMC-i7 Dual Deluxe. A. OMC 17 Deluxe.
B. OMC 17 Seasport. C. OMC 17 Custom.

OMC 17 Deluxe, First Award Winner, Marine Interior
Design Competition, Sponsored by American In-
stitute of Interior Designers and lar Boating.
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Get Lucky

the taste to start with...the taste to stay with

A A\ \
L \

The taste of a Lucky spoils you for other cigarettes. This famous taste is the best reason

to start with Luckies...the big reason why Lucky smokers stay Lucky smokers. How about
you? Get the taste you'll stay with. Get the fine-tobacco taste of Lucky Strike.

—— Product of e Mmarican Jnbaceo Company — Jobuceo is our middle name

POPULAR MECHANICS
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Led by physicist Donald J.
Ritchie, a group of “‘space de-
tectives' use computers and sci-
entific savvy to crock the secrets
of Soviet space capabilities.

“ From bils ond pieces of infor-

mation, they've created com-
posites of possible Russian moon
probe vehicles, above, which
are described in this article.

MECHANICS
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llﬂW SPACE DETECTIVES
 RAIE RICSAS

By S. David Pursglove

HAT DO AMERICAN EXPERTS KNOW about
the super-secret Russian space program? How
soon will the Soviets land a space vehicle on the moon?
Thanks to a dedicated group of U.S. “space detec-
tives,” who work on their own time, we know a great
deal more than the Russians would like us to know.
Here are a few revealing facts about Soviet space
vehicles these men have deduced:
® A Russian space ship fires 550 pounds of solid
propellant to slow itself for re-entry into the earth’s
atmosphere.
e A parachute 59 feet in diameter lowers the
manned spacecraft to the ground at just under 30
feet per second.




® The space vehicles, called Vostoks,
land on a target 500 miles In diameter,
usually near the center.

® When the Russians launch one of their
manned satellites, they have a 43-percent
chance of getting it into a perfect orbit.

¢ The Russians can use their existing
launching rockets to send a man around
the moon and back by sending just seven
Vostok-size pay loads into an earth orbit
and there building the moon rocket. To
land on the moon and return, 33 launches
would be needed.

The Russians have not handed us these
facts—at least not directly or willingly.
Our space sleuths have had to dig them
out, piece by piece. Thanks to them, we
now know what the Vostoks and other
satellites and weapons look like, how they
are built, how they perform and what the
Russians are likely to do with them next.

The space detectives are reputable sci-
entists who for nearly a decade have been
dissecting the Russian space and missile
program. They don't do this work for the
government or for industry. They want the
freedom to discuss their results openly.

These men piece together bits of infor-
mation dropped at international meetings
and screen out planted misinformation.
They analyze contradictory statements in
Soviet publications. They evaluate each
new Russian space feat. Sometimes they
spot new satellites, parts of rockets or
shadowy hints of missiles in photographs.

Often, the space detectives work only
with the slim data that tracking stations
are able to collect on satellite flights.
Sometimes, pure mathematical analysis
can confirm conclusions drawn from pho-
tos. And later photographic evidence is a
double check on the data cranked slowly,

item by item, from electronic computers.
One space sleuth who uses all these
methods is Donald J. Ritchie. At the
Bendix Corporation’s Southfield, Mich.,
Research Laboratories Division, mathema-
tician-physicist Ritchie is the assistant de-
partment head of the new Technology
Department. His official duties run the
spectrum from radiation weapons to arms
control programs. But he is not paid to
analyze Vostoks. He does that on his own.
Shortly after the first manned satellite,
Vostok 1, orbited on April 12, 1961, Ritchie
met with three Southfield colleagues: R.
W. Duncan, G. A. Cornell and W. H.
Gruber.
“Let’s analyze the Vostok,” he sug-
gested. “Let’'s see what makes it tick.”
“How?" he was asked. “Where do we
sta*? We don’t know anything about it.”

The Art of Space Detecting

“We know enough for a start,” Ritchie
pointed out. “We have the perigee. We
have the apogee. We have the take-off
time. We know where it was in orbit at all
times and we have the landing time. Those
facts have to fit laws of nature that are the
same for Russia as they are for the U.S.
With a computer analysis, we should even
be able to draw a picture of what a Vostok
looks like.” The others grinned. Why not?

They started by plotting Vostok’s exact
orbit. They knew that high point (apo-
gee) was 203 miles, its low point (perigee)
1124 miles. Calculations based on the
earth's radius (approximately 4000 miles),
showed that the orbit was nearly a perfect
circle. The slight difference between the
actual orbit, and what Ritchie assumed to
be the goal, a perfect circle, later helped
him to determine the launching accuracy

VOSTOK 2 with its rocket booster probably looks much like this drawing by
Ritchie; engineering and mathematical calculations gave him its dimensions

. T i
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SEPARATION POINT

VIEWING PORT

DETACHABLE WIND SCREEM

SEPARATION POINT

e LAST STAGE BOOSTER ——

HEMISPHERICAL ABLATIVE NOSE

VOSTOK

(

RETRO PACK
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RETRO ROCKET(?)

ASSEMBLY

SCALE—FEET
0 5 10

MERCURY

EJECTION TOWER

THE VOSTOKS (left,
and top drawing
above) are much
bigger and heavier
than Mercury com-
ponents (bottom
drawing) but their
pilot copsules are
roughly the same
size. The sides of
the Mercury cabin
{at right in center
of drawing) slope
inward to avoid
heat during re-entry
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SPUTNIK | capsule went up in the nose of
a T-1 rocket on October 4, 1957. Drawings
of Red capsules were mode by Den Ritchie

#{—_
H] ||

-..L|

SPUTNIK Il corried the first spoce traveler,
a dog. Capsule dimensions were careful-
ly calculated from scanty data avaoilable

WM

LUNIK [, o model of which was exhibited
in 1959, gove Ritchie clues fo Vostok I
dimensions; photos confirmed findings

SPUTNIK Il hos what oppears to be an
opening for catapulting on ejection seal.
Drawings ore one-fortieth of full scole

of Russia's big liquid fuel booster rocket.

Knowing the orbit, the mathematicians
were able to calculate the exact speed and
angle at which the Vostok was injected
into its flight path.

With these facts established, the men
turned their attention to re-entry. Engi-
neering data told them that such a vehicle
would have to enter the atmosphere at
about a 3.5 degree angle to the “top” of the
atmosphere, some 60 miles above sea level.
A sharper re-entry angle would cause the
craft to enter the dense air too rapidly and
burn up; a lesser angle would cause Vos-
tok to “skip off the roof” of the atmosphere
and sail out into space.

To hit this angle, the retro-rockets
would have to slow the ship at a rate of at
least 440, and not more than 733 feet per
second. A safe deceleration rate seemed to
be about 587 feet per second. This helped
in estimating thrust of the braking retro-
rockets and the length of time they acted.

The estimates were plugged into equa-
tions and fed into a computer. The results
were compared with the nearest set of fig-
ures that any rocketry engineer would try
to achieve for the known conditions. The
differences told the mathematicians just
how accurate the braking system is (with-
in five percent).

Another error analyvsis showed that
timing of the signal to de-orbit was not
critical. A 17-second error would mean
only an 8l-mile shift in the recovery zone
on the ground. The retro-rocket propel-
lant, apparently, is a fairly standard prod-
uct; thus, 553 pounds of it firing for exact-
ly three seconds would put Vostok into its
proper re-entry trajectory.

An analysis of the trajectory showed
that the ship uses a single application of

EJECTION SEATS, which space sleuths spotted in pic-
tures of the Vostok, won't be used in U. 5. spoce
vehicles wuntil Project Gemini becomes operational




braking power; the braking thrust is not
applied in spurts. This indicates that solid
propellants are probably used for braking
Vostok; a start-stop-start system generally
uses a liquid propellant.

The deceleration figures also revealed
the G-forces acting on the cosmonaut’s
body. These were high enough to confirm
the earlier supposition that the pilot lies
on his back in a cabin that has to be turned
around between blast-off and re-entry.

It was fairly simple to calculate a heat-
ing profile from the trajectory and make
an educated guess as to the structural
materials. The profile showed that Vostok
probably has very little internal cooling.
This means that most of the re-entry heat
probably is absorbed by an ablative mate-
rial and the kind of shock wave that is
created by a blunt shield rather than a
pointed nose. This is the way it's done
with Mercury capsules, but with a major
difference that was discovered later.

How was Vostok eased to a landing after
entering the atmosphere? Complete re-
entry required about 30 minutes for a ship
of its known weight, velocity and trajec-
tory. Safety considerations place a 30-foot
per-second limit on the speed at which
such a vessel could hit the ground. The
scientists figured that recovery should be-
gin at about 23,000 feet altitude; a para-
chute 2750 square feet in area, or 59 feet
in diameter, would do the trick.

Before they had finished with Vostok,
the space sleuths not only knew how the
spaceship operated; they also knew all
the ways in which it might fail to operate,
and what would happen in the event of
various errors. An error in re-entry speed
of not more than 25 feet per second,
Ritchie reasoned, would be permissible.

FROM CLUES gleaned in frames from Red newsreels,
like the one below, our experts determined that
the cosmonauts’ cabin was inside o sealed capsule
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And Vostok's orientation at the re-entry
signal must be accurate within 0.75 degree.
“These are the limits of permitted error,”
Ritchie told his team. “Now, what size of
target do the Russians need if such a ship
is going to hit it 95 times out of 100?”
The investigators picked, arbitrarily,
several impact area sizes that seemed
reasonable for this size ship. Working
backward from these target sizes, they
found the sets of errors that could be tol-
erated by each. Finally, they found a tar-
get size that was close to Ritchie's specifi-
cations. Once in the right ball park, they
were able to refine their equations for the
computer, Here's what it said:
A re-entering Vostok can hit an area 500
miles in diameter 95 percent of the time.
What percentage of the time Vostoks
can hit the center could not be calculated,
but they can succeed most of the time.

Questions Bring Answers

“What about launching?” Ritchie asked.
“What's the chance of a perfect orbit?”

The scientists went back to accuracy fig-
ures on perfect circle orbits and orbits
actually achieved. The differences showed
that the maximum permissible error in
speed on injection into orbit is 100 feet per
second. The angle had to be accurate with-
in 0.45 degree. Any launch that met these
limits could be considered “perfect.”

Computer analysis indicated that the
Russians can expect to achieve a “perfect”
orbit 43 percent of the time.

Ritchie's teammates have moved on to
other fields, but he still devotes all of his
non-workday energies to analyzing Soviet
space and military rocket programs. How-
ever, he is not alone. There are perhaps a

(Please turn to page 228)

A MOON LANDING VEHICLE, top, could be assembled
in space with 33 payloads in booster, below. Voyage
around the moon would require only seven launches
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They're Closing In, Kids

Teachers who dread scoring test papers
should welcome the Grademaster, a new
electronic scoring machine developed by
Electronics for Education, Inc., Kensing-
ton, Md. It automatically grades 150 papers
in 30 minutes, with wrong answers marked
and the total number of incorrect answers
printed on each page. Special answer
sheets are required for use in the machine.
They are available from the manufacturer.

Satellite Watcher at Sea

Perched like a huge golf ball on
a tee, a new seagoing satellite com-
munications terminal, mounted on
the deck of the USNS Kingsport,
was unveiled recently at the Phil-
adelphia Naval Base. The 53-foot
inflatable plastic radome contains
antennas for tracking satellites, as
well as ship to shore radio. The
rebuilt Victory-type cargo ship
is equipped with a helicopter land-
ing platform aft.

The communications terminal is
the fourth such system (and the
first seagoing one) to be put into
service—all for use by the Army
in testing space-communications.

One-of-a-Kind Fishing Boat

With a tractor inner tube attached to a
metal frame, Jack Potts of Paola, Kans.,
fishes in water that is too deep for wading
but unhandy for a boat. Iron pipes com-
prise the framework of the homemade
craft. It is equipped with a metal tractor
seat, metal brackets for rods and a tray for
his tackle box. He wears rubber waders to
keep dry while fishing and carries two
small paddles for propulsion.

POPULAR MECHANICS




Solar Distillery

Moisture in the soil, distilled by
heat from the sun can provide
water for areas not served by wa-
ter lines. A system developed in
Japan uses plastic “greenhouses”
to trap solar heat, which distills
water from the soil by evapora-
tion, The water is collected in
pipes and stored in reservoirs.

A square meter (a meter is
39.37 inches) of soil yields one
liter (about one quart) of water
daily. Necaquarius equipment is
sold by Nippon Electric Co.

Giant Aerator for Rivers

Joining the battle against river
pollution, a floating aerator puts
five tons of fresh oxygen into a
river every day.

A pair of 10-foot aerating cones
are rotated at the water’s surface
by two diesel engines. As the wa-
ter is thrown off the periphery of
the cones it takes fresh oxygen
from the air. It was built by Yeo-
mans Brothers, Melrose Park, Ill.

MARCH 1963

Air-Rescue Trainer

The fuselage of a crashed heli-
copter was salvaged at Stead Air
Force Base in Nevada and turned
into a training stand to teach
downed airmen how to be rescued
with a helicopter sling.

Pilots learn how to don the
sling, and helicopter crewmen get
lessons in how to operate a hoist.

A Matter of Taste

A man’s taste buds may have
something to do with the fact that
he's got high blood pressure. In
reporting this theory, three Johns
Hopkins researchers said that high
blood pressure patients eat more
salt than a healthy person, appar-
ently because they can't taste it as
well. High salt intake may even
cause their blood condition.

In taste tests, 20 patients with
high blood pressure and 20 healthy
persons were given cups contain-
ing distilled water, salt solutions
and sugar solutions. The group
with high blood pressure needed
salt concentrations two to 16 times
greater than the healthy group to
tell which cups contained salt. No
differences in taste requirements
were reported for sugar solutions.




PM OWNERS REPORT
A Nationwide Survey Based on
909,048 Owner-Driven Miles

Owners Like Rumbler's Handling,
Thrift, Complain of Wind Whistle

This includes low repair
costs, higher trade-in as
well as good fuel mile-
age. As owners tell it,
Rambler is a regular —>»
piggy bank on wheels

To appreciate this, get
five friends and sit in
other compacts of —
Rambler’'slength; Rambler
is as big as any, bigger
than most

Boldface comments by Jim Whipple,
PM’s Automotive Editor

AMBLER OWNERS, it seems, are no ordinary breed.

They are a practical and thrifty group who look on

their motor cars as proof of their good sense, rather than
as impressive symbols of their personal affluence.

Although they appreciate the styling of Rambler’s brand-
new body, some 67.8 per cent stated that their purchase of
a 1963 Rambler was most influenced by a desire for econ-
omy. Perhaps the many ministers, farmers, government
workers, school teachers and retired people among them
help to explain the emphasis on thrift.

The second-ranking influence to buy, mentioned by 48.7
per cent of all owners, was size, indicating an appreciation
of Rambler's exemplary combination of compact exterior
dimensions with roomy interiors for the passengers.

DISLIKE

Excessive Wind Noise
Catchy Horn Ring
Sunken Floor Well

OWNERS LIKE

Handling Ease
Comfortable Ride

Fuel Economy

POPULAR MECHANICS



SPARE LIES flat at the right,
taking up space on the trunk
floor. Low lip makes it easy to
lift luggoge into the trunk.
Bumper has little room to flex
before effect of an impact
reaches the body sheet metal

REAR DOOR ocpening is cut back
fo ease entry and exit. Owners
reported they like the roof line
ond lower Rambler silhouette,
but many alse complained
about the floor well, 5% inches
down below the rear door sill
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MOST OWNERS of outomatic-transmission Ramblers get close to the
fuel economy enjoyed by their manual-shift cousins in similar driving

WHAT MILEAGE DO RAMBLER OWNERS GET?

MAMNUAL TRANSMISSION
CITY DRIVING
COUNTRY DRIVING ===

AUTOMATIC TRANSMISSION
CITY DRIVING
COUNTRY DRIVING - -+

PERCEMTAGES

MPG 10-12 13-14 1516 17-18 1920 21-22 23-24 125-26 I7-1B




A FRACTION of an inch of movement at the shift lever oper-
ates an electric switch to dump pressure that kept the clutch
engaged. But the shift throw is long from first to second

CONCAVE GRILLE with inset headlights
was fourth omong the styling features
Rambler owners liked. They also noted
clean smooth lines. But the grille is uncom-
fortably close to the front bumper, leav-
ing it vulnerable to accidental damage
when drivers park by the braoille system

LARGE CUTOUTS around the rear wheels
moke attaching chaoins comparatively sim-
ple. Just lay the chains out, back over one
end, and pull the free end up over the tire.
Some owners, however, reported they
were unhappy with Rambler’s change from
15-inch to l4-inch wheels for the 1963s

E-STICK is Rambler's name for its auto-
matic clutch system. As the engine's
speed drops, the clutch spring operates
through the servo unit (A) to overcome
the remaining oil pressure from the pump
(B) and disengage the clutch. Thus you can
stop the car without killing the engine

POPULAR MECHANICS




Rambler owners are more responsive than the average
group of PM owners surveyed. They're quick to spot de-
sign flaws and production faults. equally ready to praise
the virtues of their cars. For example, 28 per cent men-
tioned Rambler's long-time feature, reclining seats, as a
best-liked feature, while the car's below-average trunk
space drew fire on the list of Least-Liked interior features.

Rambler’s reputation for economy will not be tarnished
by the new model as a large percentage of owners—some
61.9 per cent—felt that fuel mileage was as good as ex-
pected. That’s even better than the 57.5 per cent who felt
the same way about their 1962 Ramblers in last year's re-
port (March 1962, PM p. 98).

To check fuel consumption, PM ran steady-speed fuel
tests on a series 550 Classic four-door with E-Stick and
single-barrel, 127-horsepower engine.

Our results were: 28.2 miles per gallon at 30 m.p.h.; 25.1
at 40 m.p.h.; 22.1 at 50 m.p.h.; 204 at 60 m.p.h. and 17.8
miles per gallon at 70 m.p.h.

Over-all mileage was 20.8 miles per gallon.

In spite of the special problems that come with putting
an all-new car into production, the '63 Rambler was gener-
ally rated higher than last year's by owners. Here's how
the percentages compare:

1962 1963
Excellent 61 63.3%
Good 3247, 31.1¢
Fair 3.9% 4.29%
Poor 3.1 1.7%

The five features Rambler owners like best, in the order
in which they were most often mentioned, were as follows:
“It has the handling and riding qualities of cars 1000
pounds heavier."—North Dakota prison officer.
“Drives and handles as well as an Olds or Pontiac, of
(Please turn to poge 242)

EXCELLENT

SUMMARY OF OWNERS REPORT

Rambler was reduced two
inches in length while
wheelbase went up four
<«— inches, moving rear
wheels back as bumper
came forward. Some-
thing had to give and it
was the trunk

We were running in quite
«— cold wecther in city,
suburban and turnpike
driving. So over-all mile-
age is quite respectable

GOOD
FaAIR

Sotisfied with outomatic economy?

Had mechanical trouble

Lecst-liked interior feotures

About as expected ..51‘.'1% Mo trouble 5 ..72.3%  Tronsmission hump . 5.6%
Better . Ll b6 Yes, had trouble o e e R Ashirays R R |
Met as goud i " 24.0 What was frouble? Small trunk ;par_e Er e R 1y
Satisfied with moneal “ﬂlﬂl‘l‘l]‘? Thermostat .. s A 5.3 Carpeting ... 0
About as np-chd &40 Carburetor . 45 Decision #o buy Rambler bosed on
Better ... R 200 Qil leak il Economy &7.8
Mot as gmd el e SRR | 7 Clutch, clutch pedal ... ....... 2.0 Size . s 487
Best liked features Best liked exterior shrllm: T O RN T
Handling ease ...............52.9 Curved glass windows PR ¢ Owned Rambler before ... . 451
Riding Comfort ... ........... 194 Clean, smoath, stream- Comfark ... ..... -
Economical . i lined styling ... ... .. ..... 12.6 Emnduhrimcnﬁarwnw?
Styling .12 Simple, functional lines .10 Did not consider .. ... .. .. . 584
Roominess ....... RS ITRVREEN, | Grille .. e et Did consider .........ccc00cn.- 434
Easy to park ... ... 1.5 Lowered silhovette . 42 Whaot moke of other car
Visibility CEPEE e, | P Roof line . R 1, Chevy 11 : c.....303
Power, perfnrmunce ST | Leost-liked exterior features Ford or Falcon ..............24.4
Eompu;+ size ..., N Curved gloss windows . .. 42 Yaliant ... ......... ...10.3
Solid. rattle-free hod'r savawsas Mk Grille g - ¥ Tempest ... 1.1
Most frequent complaints Door latches .. 20 Is Rombler ulr car in ﬂlnifﬂ‘
Excessive wind noise ........... 347 Tail lights 1.7 Yo:, it iz .... 68.6
Horn ring catches sleeves .. _.11.2 Yent windows s . .7 Mo, it is not ... 314
Sunken floor well TR .-10.1 Trunk, reor deck ; 1.7 How is dealer service?
Doors hard to clote ........... 8.7 Best-liked interior features Excellent ...................... 807
Reduction to |d-inch wheels ... 7.0 Reclining seats g .28.0 Avarage 48 AE ...323
Poor gascline e:annm L3k Seats . 2 0.9 Poor . 6.0
Glnu windows fit mrf, ..... 34 Dashboard 1o Would 1|rurl buy m'lhlr Rombler?
ear selector light .34 Uphclstery .- 1.8 Yes, would Faa ..052
luﬂ es ond squeaks ......... 28 Headliner e e e Mo, would nui Buy oo 16
Hard ta get in and out ....... 2.8 Bucket seats . . .. ... 5§13 Undecided, don't know . .. .. 1.2
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Like oversize bubblegum bubbles, two
giant balloons automatically inflate from
recesses in the main wheels of a helicopter
to keep the craft afloat in ditchings.

The twin floats are carried deflated in
the hub caps. When the wheels touch the

“Beer Keg” Magnet

Looking like a keg of the sudsy, this
powerful magnet is used to focus electron
beams through amplifier tubes. The Sperry
Rand device provides tremendous power
(up to 22,000,000 watts) and is smaller (20
to 25 percent) than ordinary electromag-
nets. It will make atom smashers and mis-
sile radar networks easier and cheaper to
build, according to the manufacturer.
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Pop-Out Balloons Float Helicopter in Emergency Ditchings

water, submersion valves trigger gas gen-
erators which explode the balloons to 5%
feet in diameter. A permanently inflated
float is installed in the tail cone to give the
helicopter three-point flotation. The sys-
tem was designed for the Sikorsky S5-58.

Self-Sealing Oxygen Mask

Pressure from the flow of oxygen inflates
a cuff on an oxygen mask and forces it up
against the face, forming a leakproof seal
and eliminating adjustments. The oxygen
then passes through perforations on the
inside of the cuff and is breathed by the
patient. The mask is thrown away after
one use, It's a product of Chemetron Corp.,
840 N. Michigan Ave., Chicago, IlL
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Great Lakes Surveyor

Forty-five-foot catamaran hulls
that displace only 30 inches of
water and twin water-jet propul-
sion units are the major features
of the newest U.S. Army Engineer
Lake Survey vessel, the Johnson.

Designed specifically for shal-
low-water hydrographic sound-
ings, the twin hulls with 390 square
feet of deck space reduce roll,
pitch and vaw.

The water-jet units are operated
off twin diesel engines. To power
the extensive survey electrical
system, two marine generators
operate directly off the engines.
The Johnson is also equipped with
gyrocompass, spherical magnetic
compass, radar, depth record-
er, electronic positioning system,
power capstan, wire sweep equip-
ment and FM radio.

MARCH 1963

New Look in Bicycles

Easy disassembly for stowing, small
(16-inch) wheels for rapid acceleration
and rubber suspension for a soft ride are
features of Alex Moulton's new bicycle.

The British bike was recently pedaled
25 miles at an average speed of 26 m.p.h.
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FUEL CELLS:

Electricity in
a Promising
New Package

By Len Buckwalter and Bill Francois

CUTAWAY VIEW shows interior of GE fuel cell. It is
an electric generator and o source of drinking water

HYDROX FUEL CELL developed by Electro-Optical Sys-
tems has nearly limitless life for use in spacecroft

GOLF CART is powered by 40 Allis-Chalmers fuel
cells. They replace the batteries that originally pow-
ered the unit. The cells deliver 3000 watts of elec-
tricity, use tanks of hydrazine ond oxygen as fuel

HIZZING AROUND a track at

Chrysler is a scaled-down automo-
bile whose engine spews neither noise nor
smoggy exhaust.

An engineless two and one half-ton trac-
tor from Allis-Chalmers recently purred
its way into the Smithsonian Institution.

In complete silence, a couple of G.L's
operate their field radar without the give-
away sound of a gas generator to warn an
enemy of their presence.

These are just three samples of what's
happening in the fast-moving field of fuel
cells. In each case the power push is pro-
vided by a neat electrical package operat-
ing on an entirely new principle. So prom-
ising are present-day fuel cells that big
corporations, to the tune of $30,000,000 this
year, are scrambling to turn out a welter
of pilot models. Even now, operational fuel
cells are ready to ride into orbit aboard
the Gemini and Apollo manned spacecraft.
And the civilian market is being assayed
by everyone from auto makers to oil com-
panies probing the fuel cell potential.

Ever since man began generating elec-
tricity, his effort has been plagued by inef-
ficiency. In a big power plant the conver-
sion of coal to electric watts is a three-step
process: burn fuel to create heat, make
steam with the heat, then drive a turbine
with the steam. Works fine, but more than
half the energy locked in the fuel is wasted.
Engineers have to live with troublesome

POPULAR MECHANICS



combustion that drives efficiency down to
a meager 40 percent.

The fuel cell neatly detours the heating
step. By converting fuel directly into elec-
tricity, efficiency balloons up into the B0
percent region.

That’s only part of the story. When size
and weight are figured, the fuel cell puts
out about twice the power of nickel-cad-
mium batteries. The comparisons are even
more impressive against the ponderous
lead-acid storage battery.

To be sure, the fuel cell is not quite
ready to displace your flashlight battery or
go under your automobile's hood—not
today, anyway. But a look at what the
scientists already are producing is inter-
esting and promising,.

You may have watched a fuel cell oper-
ate in reverse in a high-school chemistry
class. It's the classic experiment in which
the instructor demonstrates that water
consists of hydrogen and oxygen. As he
passes an electric current through the wa-
ter, its molecules absorb energy and break
apart. If you reverse that process to bring
oxygen and hydrogen together by adding
a chemical catalyst that makes the gases
combine, you wind up with water. That is
the basis of the fuel cell. Not only does
water appear, but electrical energy is re-
leased in the process. Curiously, heat is
not a factor. The process from fuel to watts
is direct and efficient.
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BACTERIA CELL looks much like o
standard lead-acid type battery.
Here it is being used to flash an
ordinary fluerescent lamp. The cell
requires ne recharging; just odd
water and nutrient to keep it going

This deceptively simple reaction repre-
sents the most advanced type of fuel cell
today. It's the kind that will ride with the
astronauts next year, providing power—
and an “exhaust” of drinkable water.

What's holding up the unit for mass
civilian markets? Chiefly, it's the cost of
purified hydrogen. Cost is not a deterrent
in military and space programs, where
small size and light weight make the fuel
cell powerfully attractive. In one special
application, 55 pounds of fuel cell sup-
plants a half ton of storage battery. In the
market place, however, the device must be
judged on a dollars-per-watt basis. If you
watch your TV for an hour the cost of
electricity is apt to be less than a penny.
If you used a fuel cell in its present state
of development, it would be more like a
dime per hour.

There's plenty of cause for optimism,
however, in a rash of new designs that
may slash fuel costs. The Redox (from
reduction and oxidation) cell, for exam-
ple, can deliver power with cheaper, im-
pure hydrogen. Another major assault
shapes up as the hydrocarbon cell. Instead
of filling tanks with hydrogen and oxygen,
the supply is gasoline, kerosene or some
other hydrocarbon.,

The cell behaves like a miniature re-
finery. It “cracks” fuel into useful gases
which are then turned into electricity in
normal fuel-cell fashion. The problem in
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HYDROGEN-OXYGEN fuel cell,
obove, is made by Pratt & Whit-
ney. To its right are the two
fuel cells: the bocterio cell
(left); hydrogen cell (right)

TRANSISTOR RADIO is powered
by bacteria cells wired in series
from a kit produced by Electron
Molecule Research. Their bigger

this approach is the heat needed for the
cracking process; the fuel cell produces
none of its own. Early models ran at
1000°F., but present units are down to
150°F. If cracking can be done at room
temperature, some of the predictions on
the fuel-cell automobile could bear fruit.

Scientists state that the answer now lies
in finding the right catalyst to unlock hy-
drocarbon energy efficiently within the
fuel cell. Other cheap substances like am-
monia and alcohol also await a better
understanding of these mysterious agents
that activate chemical reactions.

No one will go out on a limb at this time
with definite dates for widespread applica-
tion of the fuel cell. But in light of whirl-
wind developments over the past few
years, we can attempt a rough timetable.
From now until 1965, military-space proj-
ects will surely dominate the picture.
Operational fuel cells will tend to be used
where compact lightweight power (and
not costs) are critical. From 1965 to 1970,
they should enter a limited number of
mobile applications, where large vehicles
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are used to travel for short distances.

The Navy, for example, has awarded a
contract for the development of a fuel-cell
submarine. Aside from quiet operation,
such a sub could perform limited-range
missions where the higher cost of nuclear
power is not justified. According to GE,
the sub’s propulsion system is now practi-
cal with known fuel-cell techniques.

As for automobiles and other general
uses, researchers cautiously suggest 1970
as a year to watch. The implications of a
fuel-cell car are startling. Efficiency would
be about three times that of today's gas
engine. Small electric motors driven by
fuel cells would apply torque directly to
the wheels. Transmission, radiator and
bulky engine compartments are entirely
eliminated. Brake shoes, drums and hy-
draulic cylinders give way to electrody-
namic braking, a feature peculiar to elec-
tric-drive systems (now used in trains).
Idling, warmup time, exhaust fumes and
vibration all would be eliminated by fuel-
cell power.

The most dramatic idea to date is the
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INSIDE WORKINGS of major fuel cell types. Top left: hydrogen-oxygen cell. Top right: cell with mem-
brane electrolyte. Lower left: Fuel cell with molten salt electrolyte. Lower right: Regenerative type cell

BELOW-FREEZING TEST of 30-watt GE

fuel cell being evaluated by the U.5.
Army, used for heating arctic clothing



What's Happening in Fuel Cells?

Demonstrated full-size troctor powered by 1008 fuel cells. Building light-
weight aluminum H-O models, three times better than earlier units. Trying
ommonia as cheop fuel source. Moy market cell-powered fork-lift truck.
Some success with hydrocarben cells. Mow trying for room-temperoture
operation. Working on a single-feed cell with alkali metal and liquid
ammeonio; can produce twice wsuvol voltages at subzero temperatures.
A research outfit sponsored by 46 corporations to conduct 5-year investi-
gation in fuel cells.

Demonstrated aute and other lob models operating on H-O cells. Investi-
gating alcohol as cheop fuel source.

Developing portable devices, such as warning light powered by bio fuel
cell. Puts out kit for home experiments.

Investigating low-temperature hydrecarbon cells. Fuel is ethane propane
or ethylene. Sees potential use os individual home power plant.
Developed 2000-watt unit for Gemini spoce capsule. A unit for Air Force
project destined for 30-day orbit, Designing sub propulsion equipment.
Latest GE fuel cells double output of earlier models.

Bio fuel cells (see text)

Operating thermally regenerative cells. This type needs heat! source but
is 10 times smaller than others. Needs no refueling for years. Metal
fuel breaks down, then recomposes repeatedly. Unit is being teamed with
nuclear reactor which serves os heot source.

Building H-O cell unit to power Apollo; three-mon moon flight.

Two componies working jointly on bio aond H-O cells. Have lob model
that uses sugar os fuel, Seeking artificial or natural enzymes to extroct
energy from waste matter.

Built “Silent Sentry’’ for portable army rodor. Developing highly porous
carbon to provide great surface areo, and thus high output, in small cells.

Allis-Chalmers

Autolite

Batelle Institute
Chrysler

Electron Moelecule
Research

Esso

General Electric Corp.

General Scientific Corp.
General Motors Corp.

Pratt & Whitney
Sonotone and Electro-
Optical Systems

Union Carbide

biological fuel cell. And here is where the
scientists behave like alchemists about to
turn lead into gold. It's no secret that per-
fectly harmless bacteria attack all kinds
of offal—sewage, sawdust, garbage—with
a prodigious amount of chemical activity.
The process is similar to that which goes
on in the human stomach. Enzymes are
produced to break down substances into
simpler, digestible form. If the chemical
output of the germs can be harnessed in
fuel cells, the power potential is staggering.
Sea water, for example, contains a nearly
limitless supply of microorganisms and
waste matter.

Like its predecessors, the bio fuel cell
has descended from pie-in-the-sky to real

AIR-BREATHING fuel cell by GE is
used to power military field radar
and radic equipment noiselessly
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working units. Drs. Frederick Sisler and
Robert Sarbacher of General Scientific
Corp. have already demonstrated a work-
ing model. Their cell drives a boat that
propels itself in a tank of sea water on
power derived from bacterial action. An
even more practical project is the Navy's
navigational buoy that dips electrodes into
the ocean to snare “free” power.
Precisely how a biological fuel cell
works is still a matter of some conjecture.
Nevertheless, its effects can be observed
on a tabletop at home. With a kit marketed
by Electron Molecule Research, anyone
can set up a simple experiment to measure
the output of a single cell. A small amount
{Please turn to poge 206)




Roll Out the Patio

Any spot in the yard becomes a patio in
a matter of minutes with a folding alumi-
num shelter that can be wheeled about.

A compact boxlike structure when
stored, Roll-O-Patio opens into a 10-foot
wide shelter featuring a fold-up sun roof
of colorful canvas on a tubular aluminum
frame. Tables and benches fold out from
the wall which is also equipped with shelf
space. A built-in barbecue, screen en-
closure and built-in folding chaise are
available accessories at extra cost.

Made by Roll-O-Camp, Inc., Milford,
Conn., the portable patio comes in the
completed basic model for about $400, and
a do-it-vourself kit for about $300.
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Movable Column for Mower

Easy access to the operator’s seat of a
new riding mower is given by a steering
column that moves out of the way. Another
unusual feature of the Toro machine is a
safety seat that stops the engine when the
driver leaves his seat. Price: $370 to $425.

Pets Ride High

An adjustable platform over the rear
auto seat keeps the family pet safely away
from the driver, and allows it to ride sit-
ting, standing or lying down. It is priced at
£9.95 by Pooch Perch, Hot Springs, Ark.




This is a part of the

move to lure some of the
big car buyers down —>
from medium-price field

This engine is miscast —>»
pulling a 3700-Ib. car
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POPULAR MECHANICS OWNERS REPORT
A Nationwide Survey Based on
975,856 Owner-Driven Miles

Ride and Pep Please Ford Galaxie
Owners More Than Fuel Mileage

H,,f’,f_lr'”r.f, comimenis Ir"l- .IF."J'H i fﬂ'f‘,fr.lrf'. PM's Auto Editor

o INCE THE LAST Owners Report on Ford (PM, August
) 1961, p. 92), the Division has been jumping. Major
change was the spin off of Fairlane into a standard-size
“super compact.” This move left the former top-of-the-line
Galaxie standing—like the cheese in the nursery song—
alone. So in 1962 Galaxie was fissioned into a “standard”
and a “deluxe” series: Galaxie and Galaxie 500.

Although the new automotive cousins compare to the
previous Fairlane 500 and Galaxie of 1961, there has been
an upgrading of trim and equipment, along with a full house
of optional V8 engines running up to 427 cubic inches.

Ford continues to offer the 223-cubic-inch six-cylinder
engine on the Galaxie, but acceptance has proved to be a
low eight percent of the new Galaxie buyers.

OWNERS LIKE . . .
Big-car ride, handling ease
Clean styling

Brisk performance

DISLIKE . . .
Low gasoline mileage
Poor workmanship
Suspension sagging

POPULAR MECHANICS



25.4%

PERCENTAGES

13-14

Ford's new “anti-harsh” suspension, providing for hori-
zontal as well as vertical shock absorption at the wheels,
proved its worth when some 45.9 percent of all owners
reporting put Riding Comfort as the feature they liked best.
Second best-like was Handling Ease with 39.8 percent.

In 1961 owners of the large Ford played it just the other
way with Handling Ease first at 40.3 and Riding Comfort
second with 33.3 percent.

Chief complaint in 1963—as in 1961—was Poor Fuel
Mileage. Significantly, though, the complaint percentage
has dropped from 14.1 percent to 7.3 percent. Second
largest complaint registered by owners on the 1963 Ford
was Poor Workmanship—4.6 percent. This represents a
commendable shrinkage from the 7.9 percent of 1961 owners
who made Poor Workmanship their first complaint.

PM checked out the constant-speed fuel consumption of
the Galaxie 500 test car with these results:

18.8 miles per gallon at 30 m.p.h.
17.8 miles per gallon at 40 m.p.h.
17.0 miles per gallon at 50 m.p.h.
16.1 miles per gallon at 60 m.p.h.
15.4 miles per gallon at 70 m.p.h.
To sum things up: 1963 Galaxie owners are generally
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GALAXIE OWNERS paid tribute to the good vision through the car's windshield.
They liked the smaller 14-inch steering wheel used with optional power steering

WHILE THE LARGEST group of Galaxie owners reported getting 15 to 18 m.p.g.
on long trips, city economy for most dropped all the way to 10 to 12 m.p.g.

WHAT MILEAGE DO FORD GALAXIE OWNERS GET?
V8 WITH AUTOMATIC TRANSMISSION

CITY DRIVING
COUNTRY DRIVING

Becouse only B.5% of FM's
QOwnen Reporting Bought Six-
cylinder engines, no doto on sixes
i included.)

ZI.:]‘.L‘

P 4.56%

Ford made a smart move
<«— putting a plush ride
on a traditionally
low-priced car

<“— This complaint drop
probably reflects buyers’
acceptance of the facts
of life—you can’t ride

big and pay small

«— The battle of quality

control is the one that
Ford wants most to win
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THE SPARE, located far
forward, steals little
from the ovoiloble lug-
goge spoce but some
owners said the shallow
trunk was toc small for
a car of the Galaxie's size

OWNMNERS were generally
pleased by the Galaxie's
ha!’un:ad, conservative
styling and praoised the
protection offered by big
wrap-around bumpers

DOORS WERE o major source of owners’ complaints, POPULAR T-BIRD roof line also gives good rear seat
with mony reporting poor fit, rattles and lecks head room, adequate for a é-foot-plus PM cor tester
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pleased with their cars. A creditable 65.7 percent felt that
the Galaxie was Excellent while 25.5 percent rated the car
as Good. A moderate number totalling 6.1 percent rated
their car Fair while the 2.7 percent who said their cars
were Poor is no higher than average.

Starting from the top we have, in order of frequency
mentioned, the five features that most owners liked best.

“The ride I get is out of this world! It's like riding in a
cloud!"—Kentucky farmer.

“The $10,000,000 Ford spent on the ride is no gimmick—
my '63 handles and rides better than any of the new cars
I've driven including the ‘big boys!" "—New York salesman.

“It rides and handles much smoother than the Fords I
have had in the past."—lowa sales representative.

“The car rides beautifully over gravel country roads,
which I have to drive much of the time: it drives over
gravel as if it's hard surface!”"—Minnesota salesman.

“It has a really smooth ride.”—Ohio factory worker.

“I like its riding ease; it is very comfortable and not tiring
on long tr'ps.”—New Hampshire teacher.

“The handling of the car is much better than any car I've
owned, and I've had an Olds, a Cadillac and a Buick."—
New Jersey painter.

“It handles so smoothly with each touch of the wheel."—
New Jersey government employee.

“I like the easy handling in traffic and on the open
road.”"—Kansas doorman.

“My '63 Ford handles much better than the '62 Ford I
formerly owned.”"—Minneapolis realtor.

“It handles like a dream on the highway."—Wisconsin
restaurant manager.

“I like the soft-pedaled, attractive T-Bird styling."—
Texas retired oil worker.

(Please turn to page 236)
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The traveling man is right;
Ford’s compliance
suspension gives a really

Grade-A ride

This is where the longer
«— wheelbase and extra
cost should pay off in a
car—happily they de so on
the ‘63 Ford

Ford's power-steering is a
good compromise between
<«€— instant response and
total road feel

- . . - REPC
EXCELLENT ... 65.7% |
GOOD ...oovovionic .25.5%, | |

FARR: A |

POOR ......... . . 27%

Fuel Economy Other full-size cars considered

Least-liked interior style features

About as expected ... ...... . 52.7%  Chevrolet ... 46.4%  Glove compartment ......... 6.4%
Better than expected .. ... ... . 157 Pentiae ; Y 2.4 Transmission hump PSSP b |
Mot as good as expected ... . 316 Ancthar Ford model . . 9.8 Ash I‘rurs (location) .. .. 30
Best-liked features Oldsmobile He ... &5 Clock (location) .... A |
Riding Comfort ......45% Consider buying a curlpu:” Seats A |
Hondling ease ................398 Mo, did not consider ...818 IiFﬂ‘d‘ﬂlf car in 'Iit fﬂllil"l'?
Styling S X Yes, did consider .. & Yes, it is . .74
Power, parformu'nu APt 134 Compoct moke considered Mo, itisnot ..................40b
Interior design . 9.7 Ford Falcon 525 Make of other car
Quiet riding and running ...... 94 Comet .. 125 Another Ford .. ... S— ™ |
Roadability H .. 8.2 =i R | e e e M B Other Ford Motor moke ... %3
Visibility i 7.0 Best-"iked elhrlar style 1“1’# Chevrolet o R
Solid. rattle-free bud\r cnienans il Tail liahts 13.1 Other General Motors make .3
Roominess . vanee. 4.8 R-ef line . .. 122 Plymouth 2.1
Most-frequent complaints Rear end .. 1.4 Galaxie decision based on:
Poor gascline mileage ........ 7.3 Thunderbird “"",ﬂ NP T | Pravious Ford oiﬂirshnp ..... 663
Paar workmanship 4.6 Simple, uncluttered, clean look 55 Style St . 488
Water leaks , 4.2 Chrome trim : 48 Performance .- 3.7
Fit at doors, wrnd‘:}w; .. 3.0 Grille . ER ) Economy -, A
Had mechonica’ trouble? Least-liked exterior style ftﬂiur Site S
Mo trouble ........... ea73.2 Grille 94  How is dealer service?
Ye:, had trouble ..16.8 Re=r end, rear fenders ._...... 1.6 Excellent il ..60.9
What was trouble? Trunk ... . R | Average —— | [
Carburetor e b Chrome trim . 24 oor .. e ... 8O
Automatic trammission .. .. 3.3  Best-Tked interior style fectures led rou hw from Ihn quin?
Power Hurrng a0 Dashboard, initrument lights .. 19.8 ..73.0
Faulty wiring . .24 Upholste ... 128 Nn .. 8.8
Automatic choke . 1.5 Comfortable seats .7 Undecided 8.2
Consider another full-size car? Buclet seats . .94 Wnl!d rﬁu I:Ir another Ford?
Neo, did not consider ,53.5 Door handles N e .. B2 B7.9
Yos, did consider 46,5 Crank wveni windows . b4 HG o
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Three Puffs to Safety

Finding downed spacemen will
be an easier task with an alumi-
nized mylar reflector now being
tested by the National Aeronau-
tics and Space Administration.
The pocket-sized packet (top)
weighs seven ounces. It can be
quickly inflated with three puffs.

Three wvinyl tubes unfold and
inflate to provide a supporting
framework for the 32-square-inch
aluminized mylar (right).

Tests in the Atlantic indicate
that the reflector can be pin-
pointed by aircraft radar up to 48
miles. The bags are made by Geo-
physics Corporation of America,
Anoka, Minnesota.
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Tightening a Nut in Space

To test space repair tools and methods,
General Electric designed the Space-
worker. Riding on air bearings, it turns
or moves away at the slightest movement.
(Turning a wrench in a state of weight-
lessness is difficult and fatiguing.) Find-
ings indicate that ordinary tools can be
used in space—with proper bracing.
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Rises to an Emergency

Maintaining communications
and radar links after an area
has been hit by nuclear bombs
may be done by an inflatable
radome-antenna system.

Developed by Goodyear, the
aluminized, inflatable antenna
housing would rise out of the
ground and inflate itself at a signal
from a distant command post.

Dome Built on Dirt

You don't need forms or scaf-
folding to pour concrete for this
type of shell buildine—if wou
have plenty of dirt fill handy.

The earth fill of this Utah skat-
ing rink was bulldozed into place
and carefully molded to the de-
sired shape of the building. Steel
reinforcing rods were laid in con-
centric patterns on the fill and the
concrete sprayed on under heavy
pressure.

When the shell hardened, the
fill was removed by scoop and
truck (top and below). The only
concrete poured into a form was
for the footing walls and the re-
taining shelf, to which the work-
man is pointing. The building
measures 160 by 240 feet; it con-
tains 300 spectator seats, a cafe-
teria and a skating arena.
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HURRICANE KILLERS

THE MORNING of September 16,
1961, was blustery and gray as a Navy
A3D took off from an airport not far
from San Juan, Puerto Rico, flew out
over the Atlantic, and into the swirling,
frenzied heart of Hurricane Esther. As
the aireraft sliced through the turbu-
lent air near the storm’s eye, it spewed

WEATHERMEN believe they con knock out a hur-
ricane by cooling down the primary source of its
awesome power—a heat chimney, or tower (in
red), located in the storm’s right front quadrant

some 100 pounds of silver iodide crys-
tals into the hovering clouds.

Dr. Robert Simpson, chief of the
Weather Bureau’s Severe Storm Sec-
tion, told meteorologists about the event
in Washington later. “Nothing cata-
clysmic happened,” he said. “But there
were interesting changes observed.”

By C, P. Gilmore




LEARN WHERE TO AIM

Yet this operation, described in the
ultra-cautious terms scientists use, may
turn out to be the most important
meteorological event since the Flood.
For in spite of its outwardly unspec-
tacular results, the experiment near
Esther’s core has put us “on the thresh-
old of control” — as the Weather

Bureau chief, Dr. Francis Reichelderfer,
put it—of one of nature’s most destruc-
tive forces. In other words, we’re about
to lick hurricanes.

The chain of events that led up to
this meteorological landmark began in
the late 1940s, Simpson, fascinated by
hurricanes for years, began hitching




THE EYE OF A HURRICANE is relatively calm, with serene surface clouds and
bright sunlight. Eye of 1961's Hurricane Esther measured 40 miles across

:-_ DESTRUCTIVE STORMS like this hurricane smashing into Miami Beach, Fla.,
= hnhll-lllrmm:hnhwﬂmhﬂlhu.s coast in 1954




SILVER 1ODIDE crystals knocked hole (dark area, center of photo on right) in
Hurricane Esther's heat tower. Photo at left shows storm before it was seeded

rides into them on Air Force and Navy
reconnaissance planes, trying to learn
something about the then-dimly-under-
stood storms. In 1951, while in charge of
the Weather Bureau's Pacific operation,
he rode with the Air Force into the raging
center of Typhoon Marge (a typhoon is a
Pacific hurricane), one of the most vicious
storms on record.

“As we got closer,” said Simpson in a
description he wrote later for Scientific
American, “the winds grew stronger. Two
hundred miles from the center they
reached hurricane force [75 miles an
hour], and in another 50 miles they had
increased to 100 m.p.h. From here on we
could no longer see the surface, for the
cloud cover now engulfed the plane com-
pletely. Only the spiral pattern of the
squall lines on the radar screen enabled
us to keep headed toward the storm
center. Soon the edge of the rainless eye
became visible on the screen. The plane
flew through bursts of torrential rain and
several turbulent bumps. Then, suddenly,
we were in dazzling sunlight and bright,
blue sky.”

Then Simpson noticed a strange thing.
“Around us was an awesome display.
Marge's eye was a clear space 40 miles in
diameter surrounded by a coliseum of
clouds whose walls on one side rose
vertically and on the other were banked
like the galleries of a great opera house.”

For some four and a half hours Simpson
cruised around in the eye and puzzled
over the fact that the clouds on one side
were vertical, on the other, slanted. All
meteorology textbooks, he knew, pictured
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the hurricane as a perfectly symmetrical
spiral of rising air around a central core.
Then why the slant? For that matter, why
did the spiraling bands of rain squalls
always stick out much farther on one side
than the other—a well known, but
ignored, fact—if the whole thing were
symmetrical?

The suspicion began to grow in Simp-
son's mind that perhaps the classical
model of a hurricane was all wet. But if
so, what really was going on in those
walls? There simply wasn't enough data
to make an intelligent guess.

For the next five years, Simpson rode
into hurricanes every chance he got. Sta-
tioned in Washington, he'd scurry down
to Florida and scramble aboard every
Air Force plane headed out on hurricane
hunter duty. “I'd sit on a parachute and
ride the nosewheel well in B-29s and
B-50s, look over the pilot's shoulder, and
snap pictures furiously,” he said. “And
then when we got into the critical radial
run through the storm, I'd record changes
in temperature, heat values, and so on,
and make notes as fast as [ could write.
The data I got this way gave me a lot of
clues, a lot of ideas.”

Principal idea growing in Simpson’s
mind was this: Not only was the storm
not symmetrical, but most of its driving
force came from a rapidly rising column
of air on the storm’s right front quadrant.
But his supporting data was still frag-
mentary.

Then, in 1954, came Simpson's first real
opportunity. That year, four violent la-
dies—Carol, Edna, Florence and Hazel—
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DC & WEATHER BUREAU
HURRICANE RESEARCH PLANE

HEAVILY INSTRUMENTED weather research planes probe the centers of vicious
tropical storms, recording wind velocity, temperature, pressure, other factors

smashed into the U. S, trailing death and
devastation. Congress demanded action,
telling the Weather Bureau to get busy
and do something about hurricanes.

Bureau Chief Reichelderfer called in
Simpson, asked if he had any ideas. He
did. “We threw away all restraints,” said
Simpson later, “and designed what
amounted to the most massive research
program the Weather Bureau had ever
undertaken.”

In 1956, proceeding according to the
blueprint, the bureau set up the National
Hurricane Research Project (NHRP) in
Miami. With the cooperation of the Air
Force, NHRP scientists started sending
planes equipped with continuous re-
corders crisserossing through every storm.
The hurricane probers came back loaded
with millions of observations from each
storm—detailed information on pressure,
rain, temperature, wind, at various points
throughout the storm’s structure. Gobs of
such data were fed to computers, which
began laboriously drawing out in fantastic
detail the intricate picture of what goes
on inside a tropical storm.

A hurricane, NHRP researchers knew,
is a vast heat engine. Huge quantities of
warm, moist air sweep in from the sur-
rounding sea, rise in the vicinity of the
eye, condense, and release rain. Just as
evaporating water cools the surrounding
air by absorbing heat, condensing water
releases heat—the latent heat of conden-
sation. The heat, released in the storm'’s
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upper reaches, rises rapidly, sucking in
more warm air from below and increasing
the storm’s fury.

The new and significant thing that
NHRP scientists learned was that as much
as 95 per cent of this latent heat—and thus
95 per cent of the power driving the
storm’s heat engine—was released in a
small sector in the right front quadrant
of the eye.

Simpson and his associates put together
a plan of attack. One airplane, they
figured, could cover with ease the small,
but important, area driving the storm. So
long as they had been thinking in terms
of treating the whole storm, a hundred
planes couldn’t have done it.

Near the top of the storm, they knew,
was a great deal of suspended water—
tiny droplets dancing on the updraft, too
small to fall out as rain. The temperature
in this area—some 45,000 feet above the
sea—is about 50 degrees below zero. The
droplets, then, were obviously supercooled.
But they were not freezing out.

The plan was simple. Get this super-
cooled water to freeze, somehow. This
would release the latent heat of fusion
(water to ice), warming up the very top
of the storm-driving chimney. Weighing
less, the warmer air in the chimney would
expand slightly, and its barometric pres-
sure would drop.

The force that causes severe winds in
a hurricane is the sharp change in pres-

(Please turn to poge 224)
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Tiny Instruments Explore Mars

Smaller than a dime, a battery of three
low-temperature bolometers will soon be
sent by balloon 80,000 feet above the earth
to examine the surface of Mars. Supersen-
sitive to infrared heat, the bolometer de-
tects radiation signals of infinitesimal
strength and may detect presence of life-
sustaining substances.

Accordion Tent

Light enough to be hauled on an auto
trailer, a collapsible tent can be set up
in five minutes by one man.

Nine horseshoe-shaped steel beams are
connected by expanding (and collapsing)
crossarms. The beams, which have casters,
are rolled out on jointed steel rails which
can be laid over any kind of terrain, hard
or soft. They can then be tied down, if
necessary in high winds, by guy ropes.

The tent weighs about 340 pounds and
is encased for traveling in a specially de-
signed U-shaped trailer bed 11 inches
deep. The bed can be tilted to an upright
position for unfolding the tent by a hy-
draulic pump.

The maker, Phil Cummins, a Texas oil
field fire-fighter, built the tent for use at
camp sites. He just got tired of the manual
labor involved in setting up a conventional
tent with poles, stakes and ropes, he said.
“Doors” of the tent zip shut.
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HIS COLLECTION of but-
terflies got so large
that Maox Richter had to
open a museum to house
it in 1953. The museum
is in East Durham, N.Y.,
near his butterfly farm

AX RICHTER earns his living doing
the thing he loves best: Breeding
and selling butterflies.

On his farm at East Durham, N.Y., Mr.
Richter produces thousands of eggs, cater-
pillars, pupae, chrysalises and adult but-
terflies, most of which he sells to museums,
laboratories and private collectors around
the country.

Spring and summer are his busiest sea-
sons. To start the life cycle moving, female
butterflies are tied to mosquito netting and
hung from trees to attract the male butter-
flies in the surrounding area. Later, Mr.
Richter collects the eggs and moves them
to a safe place for hatching.

Once the larvae, or caterpillars, have
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ATTACUS ATLAS, o rare species
of moth grown by only a few,
is one raised by Mr. Richter

Buttery Farmer

hatched out, they are placed on tree
branches and plants where they eat heav-
ily, shed several skins, and develop into
pupae, or chrysalises. They are then col-
lected in paper bags and transferred to
wooden sheds for protection from the ele-
ments. The growing cycle is complete
when the adult butterfly emerges from the
chrysalis.

Born in Germany, Mr. Richter has raised
butterflies in East Durham for the past 30
years. He has had little or no scientific
training, but many scientists visit him to
learn his secrets of butterfly breeding.

He raises many rare types, including
the Attacus atlas moth, noted for its large
wing span and golden brown hues.

POPULAR MECHANICS



SPREADING FRAME maode by Mr. Richter is used to spread butterflies for
mounting. They are clomped to the frome under glaoss and hung up to dry

CATERPILLARS are collected from tree branches in  STRINGS OF PUPAE are kept in wooden sheds for
large bogs os zoon as they reach the pupo stage  protection. Here they incubate, emerge as butterflies
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AUTOMATIC NEEDLE THREADER eliminates eye
strain. Needle is threaded by dropping it in thread-
er and pressing button, Price of $1 includes one
dozen No. 6 needles and spool of thread. Foreign
Trade Unlimited, 311 Ferry 5t., Pontiac, Mich.

CHIMNEY LAMP, shaped like an early American oil
lamp, is an incandescent bulb that serves as a porch
or post light outdoors. Indoors, the bulb con be used
in table and floor lamps. It has a life of 3000 hours.
It's made by Sylvania, 370 3rd Ave., Mew York 17

LUMINOUS BATHROOM CEILING comes in one pack-
age, partly pre-assembled and ready to install, with
fan, heater, night light. Panels are plastic egg-crate
design. Cost: $195 for 5 by 7-foot bathroom. Emer-
son Electric Co., B100 Florissant, 5t. Louis 36, Md.

| &
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STEAM BATH unit is completely assembled with built-
in interior light, moisture and wvapor-proof sliding
doors. Can be installed in @ny bath tub or stall
shower; wires and pipes are concealed obove faolse
ceiling. Made by Thermasol, 702 E. 12 5t., New York

NEON BULB clips on phone to illuminate the entire
dial for making calls at night. It does not interfere
with dialing and plugs inte ony household outlet.
Available from Panda Products, 1200 Niagare, R 55,
Buffalo 13, New York, the dial light costs $2.50

CRIE BLANKET HOLDER keeps blonket secure and
evenly spread. The one-piece, plastic holder loops
around the crib pole and clips to blanket with garter-
like fastener. Cost is $1 per set of six. Westlond
Plastics, 800 M. Mitchell Rd., Mewbury Park, Calif.

KING-SIZE MAIL SLOT receives newspapers, maga-
zins, photos without bending or crushing. The alumi-
num slot has a 23 by 12'3-inch opening ond a self-
closing flop. Costs $5.95; made by Barney Gordner
Bldg. Specialties, 506 M. Prior Ave., 5t. Paul 4, Minn.
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Terrace for Tabby

Apartment-dwelling cats may
take the afternoon sun at their
leisure in an outdoor cage that is
attached to a window.

A flexible opening allows the cat
to come and go as he pleases, and
sturdy metal construction assures
his safety. Named FlexPort, the
window cage is sold by Turen,
Inc., Danvers, Mass. Price is $78.

If a woman's weight is 120
pounds on earth, statisticians esti-
mate that she would weigh 19
pounds on the moon, 102 on Venus
and 317 on Jupiter.

They Start at the Top

Applying a revolutionary con-
cept in construction, a British firm
is building from the top down.

Beginning in a basement well in
which are installed 40 hydraulic
jacks (lower left photo), the para-
pet and roof structure are built in
place, then jacked up. The top
story is then built on the ground
(lower right photo) and jacked
up to make room for the next
story—the entire 17-story build-
ing being constructed at ground
level and gradually raised. Seven
stories are up in the photo at left.

Consisting of a hollow core for
elevators and stairs and 15-foot
cantilevered floor beams, each
floor is completed in only two
weeks and raised in three days.
Finishing, plumbing and electrici-
ty are carried on at various levels
on an assembly-line basis.

i il
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Infrared Heater-Cooker

For warming hot dogs or cold “dogs,”
a propane-burning infrared stove dou-
bles as a portable cooker and heater.

The heater-stove produces infrared
radiation by burning small quantities
of propane gas on a perforated ceramic
mat. Made by Hupp Corp., Cleveland,
Ohio, it sells for less than $20.

Arsenal on Foot

Twin bandoleers studded with plastic
cups have been adopted by the Army to
turn the infantry soldier into a walking
arsenal. Shock resistant and impervious
to extreme temperatures, each plastic
cup carries a 40-mm. grenade.

MARCH 1963

Bad Weather on Demand

Hazardous aircraft landing conditions
are created on demand in an enclosed 800-
foot fog chamber built by the University
of California to test new methods of light-
ing runways. A model cockpit rides on the
ceiling of the hangarlike building to simu-
late landing on fog-bound runways and
test visibility with experimental lighting.
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By Harold “Butch” Peterson, APBA Champion . ..

ATER SKIING at 106 miles an hour

is like coming out of the chute on a
wild bucking bronco that you don't dare
get off.

The wind cuts your face and pummels
your stomach. You lean into a protective
crouch. Your wrists and arms tell you that
you're being dragged by 900 powerful
horses, and even on smooth water the ski
feels like a demented massage machine.

At 60 miles an hour you forget about
being graceful. You don’t smile the big
photogenic smile because you can't. As
yvou move up to 635, then 80, then 95 miles
an hour, you feel more and more as though
yvou're glued to a strip of carpet that some-
one is trying to yank out from under you.

CROUCHING AND BRACING muscle-weary legs to
keep up the point of the ski, speed skier is buffeted
by wind that cuts the face and pummels the stomach

The only way you can keep the forward
end of the ski out in front where it belongs
is by bracing your legs so hard you think
the muscles are about to burst.

Everything around wyou is gray and
blurred, like the picture on a TV set that
needs a new tube, but even at 106 m.p.h.,
you can still see. This is fortunate, because
if the tow-boat swerves, slows, or stops
unexpectedly, yvou have less than a second
to figure out and execute a maneuver that
will keep you from flying into the stern
with enough impact to break every bone
in your body.

I've spent most of my life on snow skis
and slalom skis, and there's no doubt in
my mind that for all-out, flat-out excite-

CUSTOM SKI-TOW ATTACHMENT for 150-foot tow-
line is engineered for top speed skiing. Made of steel,
it is bolted to engine mounts for greater stability




. . . as told to Jack Speirs

ment, nothing comes close to speed skiing.

Speed skiing takes very little in the way
of practice, but it does take stamina,
strength, and plenty of experience at low-
speed skiing. It also takes judgment, on
tlilf part of both the skier and the tow-boat
pilot.

All the top speed-skiing competition
events are run on courses approved by the
American Power Boat Association, but
these can be anything from short straight-
aways to 50-mile 'round-the-islands tours,
and water conditions can be anything from
glassy to choppy. Since even a small ripple
on the water makes fast skiing feel like a
ride on a super-stoked jackhammer, the
skier's worst enemy is an eager-beaver

TOWING A SKIER at 70 miles an hour, a sharp-turn-
ing boat produces a "crack-the-whip'’ effect, pushing
the skier's speed up to more than 100 miles an hour

boat pilot who has more regard for the
trophy than for the skier’s skin. Actually,
the object of speed skiing is to get the best
possible time under the existing conditions.
Sometimes this is no more than 70 m.p.h.
At other times—like on June 18, 1960,
when I was lucky enough to set the 106-
m.p.h. record that still stands in the APBA
ledgers—the speed is limited only by the
equipment.

This, of course, means mostly a fast boat
—the faster the better. The top-running
skiers usually ride behind the same many-
horsed monsters that go 150 m.p.h. in the
quarter-mile drags. There are, in fact,
people who claim that the only reason

SKIMMING OVER THE WATER at more than 100 miles
on hour, the speed skier crouches and holds on
ogainst forces that moke rigid ski-tip whip inte blur




Wet Quarter Mile Tops 152 M.P.H.

HOW THE DRAGSTERS DO 1T

By Jack Speirs

WENTY THOUSAND PEOPLE gath-

ered recently to watch an eight-second
show and came away with the satisfaction
of having received their money’s worth.

Seated at the controls of Golden Thing,
Chuck Gireth guided the special-design
racing boat into a marked course at the
Marine Stadium in Long Beach, Calif., and
idled down, his foot poised to throttle the
growling 900-horsepower engine, his eyes
glued to the red light which was part of
the starting device.

The light flashed to green. Gireth
jammed his foot to the floor and the ex-
haust pipes, which had been bubbling
placidly under the water’'s surface, blasted
a gaping hole in the water that was made
even bigger by the sudden catapulting of
the boat. By the time the water had re-
covered and the hole filled, the show was
practically over.

In those few seconds Golden Thing had
covered 1320 feet of water, and scarcely
touched it. The big supercharged Chrysler
engine had kicked the boat up onto its
prop hub, held it practically airborne for

200 feet, allowed it to level off onto a
water-rattling plane, and then sent it
howling through the timing lights at the
end of the quarter-mile course at a speed
of 152.8 miles per hour.

A few minutes later Gireth repeated the
performance in the back-up run required
by the American Power Boat Association
for an official record time. The Golden
Thing thus became the new holder of the
world's record in the addict-making sport
of boat dragging.

Drag racing is the most exciting new
gimmick to appear in the boating field
since big horsepower. It's the simplest
form of high-speed competition, and the
safest. Like the land drags of automotive
hot rodders, all it takes is a quarter-mile
straightaway, a couple of contenders, and
an accurate timing device.

“Eliminators” Win

The boats run in pairs. They start from
a rolling idle, accelerate as hard as possi-
ble through the first 188 feet of the quar-
ter-mile course, blast through the elec-

PRACTICALLY AIRBORME the first 200 feet, the super-powered dragster roars away for the quarter-mile test
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SUDDEN ACCELERATION of 900-horsepower engine literally drives
the stern up under the bow of the boot ond couses a back flip

TYPICAL PROPELLER on o drog speedster has a small diometer
and deep pitch, two foctors necessary for high-speed performance
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FULLY PLANED ot 152.8 miles per hour, V-drive Golden Thing blurs across water to set new world's record

tronic beams of timing traps spaced over
the last 132 feet, and then shut off. The
best of the two boats is the “eliminator”
of that match; and the gold-plated trophy
goes to the “top eliminator” of the day—
the fastest accelerating boat.

Bluebird Would Be a Dodo

There are actually a lot of boats that
will go faster than many top dragsters, but
they take longer to do it. For example,
Donald Campbell's 260-m.p.h. Bluebird
would be a dodo at the drags; any 40-
horse outboard would pluck it clean.

The moment of truth in dragging—and
most of the fun—is in the first few seconds
of acceleration. The object is to hold the
straightest possible course in order to hit
top speed fast. But even a boat is likely to
react in weird and improbable ways when
it gets all its power at once—particularly
if it's an outboard. With the propeller be-
hind the boat, with the weight of the mo-
tor hanging at the back, and with one of
the pilot's hands committed to the throttle
instead of steadying the wheel, a high-
thrust, high-torque outboard will take off
as though it's heading for outer space in-
stead of the timing traps.

It hits the water with a perpendicular
slam, and even when it levels off it tends
to drop into a yawing, sliding, tooth-rat-
tling plane that takes the long way around
to the end of the course. Nevertheless,
with a lot of experience, a driver with
quick reflexes and sensitive hands can get
some very efficient dragging out of an
outboard. The current outboard record
(these things change fast) is held by the
well-known Florida hydro racer Chuck
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Mersereaux at a speed of 91.09 m.p.h.

The nation’s top dragging events are
sanctioned by the American Power Boat
Association, and the object of most of the
rules is to give all boats, inboard and out-
board alike, fair competition, The chief
means of accomplishing this end is the
practice of holding preliminary qualifying
runs for top speed, so that the pair of boats
pitted against one another in a given elim-
ination run will be more or less matched
in terms of drag potential.

“Not that this takes the competition out
of the event itself,” says Kenneth Wade
of the APBA. “Drag boat classes are
broken down into five-m.p.h. brackets. We
have a 35-to-40 class, a 40-to-45 class, and
so on. But this is top speed, and even a
pair of boats that wind out to exactly the
same limit don't necessarily accelerate at
the same rate. A cruiser in the 40-to-45
class, for example, might have a top speed
of 44 m.p.h. and need most of the 1320
feet to get it—whereas a runabout might
just be good for 41, but all at once. In
dragging, the runabout would probably

beat the cruiser.”

Pressed Peach Pit Power

In addition to speed classifications, drag
boats are also broken down into classifica-
tions according to type: inboards and out-
boards; blown and unblown; gas and “fuel”
—the latter, in the vernacular of the drag-
sters, being any power-stoker that's nei-
ther gas nor solid propellant, from pressed
peach-pits to nitro-methane.

These neatly segregated slots make it
possible for anybody to play, even with one
or two powerful outboards. Chuck Mer-
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sereaux’s record boat, for example, is pow-
ered by nothing more terrifying than a
pair of Mercury 1000s. It's still possible for
a novice to enter a drag race just to find
out what his craft will do under maximum
urging.

But as the competition categories indi-
cate, dragging goes far beyond the aims of
the novice. Most of the dragsters have
always run fast inboards equipped with
big, marine-converted automobile engines.
With today’s superchargers, special fuels,
and batteries of carburetors, all well-es-
tablished elements of the game, a dragster
must persuade a stock engine to produce
900 to 1000 horsepower before he casts
covetous eyes at the APBA record book.

It's a truism in the drag fraternity that
“the bigger they come, the hotter they
ball,” and the really horrendous boats are
built around engines like the mammoth
'57-'58 Chrysler New Yorker. However, in
the more languid dragsters—SK (for Ski
Runabout) class racing runabouts that
turn “only” 90 to 120 m.p.h.—the engine is
usually something like a Corvette or Bon-
neville that hasn’t actually been hopped
up but merely marine-converted. What
this means is that it has specially designed
water-cooled manifolds and carburetor
tilt shims to compensate for the motor’s
front-down mounting. But whether the
engine is stock or custom-built, the man-
ner of transmitting engine r.p.m. to prop
r.p.m. is almost universal: via a V-drive
unit operating off the engine's crank end.

Next to sheer madness, the V-drive has
probably contributed more to dragging
than anything else. What it does is to allow

(Plegse turn to page 203)
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BARELY TOUCHING THE WATER, o dragster driven by two 100-horsepower outboards tries for speed record

CONTROL IS DIFFICULT at high speeds since drivers

use one hand for wheel and the other for throtile,
so one builder is experimenting with dual rudders

PLANING PLATES attached to the stern of the boat
assist in faster planing oction. The battery of
turnbuckles is used to make hairline adjustment
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SPEED AND SAFETY in one 12-ft. fiberglos pock-
age, Slolom has &-ft. beam for stability, flat-V
bottom for minimum wetted surface. Complete
with aluminum mast, docron sail, rudder and
centerboard, it sells for $612.50 from Slalom Sail-
boats, Inc., 4130 Lee Rd., Cleveland 28, Ohio

RAISED BRIDGE of Trojon's 20-ft. Marfinique of-
fers helmsman excellent visibility while retain-
ing low profile, takes little space from either cock-
pit or cabin. Powered by 100-hp. Interceptor, lap-
strake hull has white ook framés, teok planking
on foredeck and is trimmed in solid mahogany
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BOATING

NEW TRENDS - NEW PRODUCTS

FTER a decade of revolutionary
change, 1963's emphasis on simple
product improvement may not seem too
exciting, but it makes this a banner year
for the man who is actually in the market
for a new boat or motor.
He'll get a better engineered product
with most of the bugs ironed out.
Outboards appear to have run into a
size (and marketing) barrier at the 100-
horsepower level. Mercury's introduction
of that big black 1000 last year signaled
the end of the clamp-on horsepower race,
and this year the trend is toward coaxing
more power per pound from existing

LATEST ENTRY in the marine jet field is an old-line
pump manufacturer, Jacuzzi Bros. Inc., Richmond,
Calif. Their unit features o kickup rudder enabling
the boat to be steered even when motor isn't running
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MODIFIED CAT HULL of this 12-ft. fiberglas fisherman
has three longitudinal runners for more stable ride,
weighs 110 lbs. Selling for under $200, it's made
by Molded Fiber Glass Boat Co., Union City, Pa.

42-FOOT HOUSERBOAT powered by twin
stern drives mounted in pontoons is
equipped with gas refrigerator, hot-
ond-cold pressure water system. With-
out stern drives, it's priced at $8900
f.o.b. Carri-Craft factory in Berlin, Wis.

25-FOOT DEEP-V CRUISER is smollest di-
rect descendent of the original Moppie,
provides complete cruising facilities
for four. Prices: $10,945 with twin
Volve 100s; $11.145 with Mer-Cruiser
110:, f.o.b. Bertram’s Miomi plant
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ULTRA-LIGHT B8-f1. ::”-pfus!‘i: car-topper weighs 45
Ibs., can carry over 500 lbs. Craft accommodates
outboards up to 5% hp. or special sail kit. Colum-
bia Plastics Corp., Los Angeles, Calif.,, makes it




motors, while making them still more
reliable. The few new-from-the-block-out
motors seem designed to fill out manu-
facturers’ lines.

Apparently taking a cue from Detroit,
Johnson and Evinrude have extended
their warranties against motor defects to
two years, another indication of the direc-
tion in which the whole industry seems to
be moving. You'll be hearing “the Volks-
wagen approach” mentioned more and
more often in outboard showrooms.

While OMC has announced plans to
withdraw its Gale outboard line at the
close of the '63 season, the company will
continue to back Gale's two-year warranty
through Johnson and Evinrude dealer or-
ganizations.

Race-Tuned Outboards

Scott's two new competition engines are
obviously exceptions to this conservative
trend. Using essentially the same power-
head as the big 75, the FS 590 and FS 630
feature selective gear ratios, an external
rotary valve and individually tuned car-
buretors. Operating up in the 5800-6400-
r.p.m. range, they run on aviation gas, but
can be modified to use alcohol. Inciden-
tally, Scott admits that these transom-
burners aren't designed for skiing, cruising
or other humdrum activities.

While exact sales figures on stern drives

FOLDING FISHERMAMN with square stern is 12 f1. long,
takes motors up to 5 hp. Made of rubber-treated
canvas on spring-steel frame, it's from Kalamaozoo
Canvas Boat Co., 432 Harrison 5t., Kaloamazoo, Mich,
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aren't available, word at the boat shows is
that they're steadily gaining in popularity,
especially on the larger 20-ft.-and-up
boats. Ten years ago a practical stern drive
hadn’t even been perfected; today this sys-
tem is well on the way to taking over an
important segment of the market. Shows
how short a time it takes for a good idea to
progress from the inventor's drawing board
to the showroom and the marketplace.

Aluminum Versus Iron Engines

The marine-engine picture is strongly
dependent on engineering developments
in Detroit and the auto capitals of Europe.
One of GM’s most recent gambles, the
aluminum engine, failed to make a hit
with the auto-buying public, but many
people thought that it would go over big
in the more weight-conscious marine
market.

Aluminum blocks seem to have caught
on, but aren't running away with the
market. According to Stokes Marine Sup-
ply, one of the country’s larger marine
equipment distributors, sales of the Buick
155-hp. aluminum V8 just about match
those of the company's two top-selling
iron V8s in this power range, the 145-hp.
Chevrolet and 145-hp. Ford.

While there isn’t anything radically new
in marine engines today, there could be
something interesting lurking just over

WALK-THROUGH WINDSHIELD hatch on ‘43 Lone Star
boats allows easier anchering, docking and loading.
Center windshield section slides down under hatch cov-
er which moves forward, Both pieces latch watertight
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ADJUSTABLE SEA RAILS for galley stoves hold pots
firmly. Kit shown sells for $23.95 from Pan Pacific
Mfg. Corp., 2053 E. 38th 51, Los Angeles 58, Calif.

o

TAPED BUTTED SEAMS of Rotsey's new “Laminair’
soils offer less skin friction, smoother air flow thon
reguler seams which are overlopped ond stitched

OMC’s SEASPORT, open-cockpit version of that three-
point hull, has bow tonneou cover, sells for $2995.
An apﬁunn| cumping top offers Hq:rnd-up headreom
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BILGE WATER ALARM mounts at high bilge water line,
consists of two floats equipped with mercury switches
enclosed in a box. It sells for $29.95 from Phipps’
Water Alarm, 6517 N. Commercial, Portland, Ore.

the horizon. Someone in Europe has al-
ready dropped a Wankel engine into a
runabout (see p. 138), and the tiny rotary
engine, during its initial try-outs, didn’t
seem to get seasick.

Gas Turbine Inboard

Also, don't give up hope on the small-
craft turbine yet. Outboard Marine Corp.
has developed a 150-hp. twin-spool gas
turbine stern-drive package for the Navy,
and will deliver three of these units this
year for testing on personnel boats. The
use of twin regenerators makes possible
a specific fuel rate of .5 lbs. per b.h.p. per
hour, which compares favorably with to-
day's auto engines. Furthermore, this is
no watchmaker's wonder; all structural
parts are designed for high-production die
casting.

How about the new boats? Well, with
the exception of those pictured here and
CustomCraft's four-point cat (see p. 32),
the general outlook seems to be “last
year, but more so,” meaning more Deep-
Vs and multi-hull designs.

Speaking of Deep-Vs, Dick Bertram
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PORTABLE TANK-BASIN holds 5 gal. of water and is
equipped with built-in pump, foucet, drain and stop-
per. Maode by Plostic Products Corp., 1365 Mercer
5t., Seattle 11, Wash,, it has o $19.95 price tag

SLIP-ON MOLDING for covering exposed edges on
fiberglas boats requires no fasteners or adhesives, can
be bent to %-in. rodius. It's produced by Standard
Products Co., 2130 W. 110th 5t., Cleveland 2, Ohio

recently lashed out at latecomers in this
field who have capitalized on the success
of his Hunt-designed Moppie. “What was
new in the now famous Moppie was a care-
fully calculated set of ratios, such as the
angle of the V (deadrise), the shape and
size of the new longitudinal steps, the
lifting of the chines above water, the re-
lationship of length to beam, and the often
overlooked but critical radius of the
rounded keel.”

Chancy Love Affair

There isn't room to include his complete
statement here, but it boils down to
cautioning you against falling in love with
a boat simply because you like the looks
and it carries that magic Deep-V label.
Test it in the water, compare it with
similar hulls, then make up your mind.

Finally, if you really want to dress up
the cockpit of your small cruiser, how
about a typewriter-size precision radar
unit with a 7-in. picture tube? Raytheon's
Model 1900 uses hardly more power than
two light bulbs, and yvou can pick it up
for only $2120. * ok k
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Plastic-Foam Catamaran

Built of polystyrene foam and powered
by a 190-horsepower airplane engine, a
two-passenger homemade catamaran can
skim the water at 60 miles per hour.

At high speeds air is rammed into the
enclosure formed by a wing-type deck and
the two hulls, creating a static pressure
that raises the craft in the water. At top
speed the stern draws only five inches.
Designed by Norman Dickinson of Hart-
ford, Conn., the 26-foot “ram-wing" craft
is steered by a rudder acting on propeller
slipstream.

Boat Wings over the Water

British aeronautic students designed and
built a sail shaped like an airecraft wing
to prove that principles of Hight could be
applied to sailing.

Mounted on a short, swiveling mast that
fits into a metal tripod, the “wing-sail” has
flaps and tailplane. Direction is controlled
by cables to the flaps and tailplane which
weathercock the wing into the chosen
angle of incidence to the wind. Successfully
tested, the 15-foot-long sail equals the
performance of much larger sail areas.
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Rotary Engines Take to Water

HEN NEWS of the Wankel rotary

engine first leaked out to the public,
it put a gleam in the eyes of boaters all
over the world. More efficient than the
familiar reciprocating internal combus-
tion design, this revolutionary little 88-
pound engine had an output of 43 horse-
power at full throttle. It just begged to be
put into a boat.

Sure enough, two European companies
have come out with marine applications
for the Wankel. Swiss Waser dockyard
company previewed a prototype NSU/
Wankel-powered jet runabout at the Inter-
national Boat Exhibition, Friedrichshafen,
Lake of Constance, Germany. With throt-
tle wide open, the undersize engine rams
240 gallons per minute through the Starjet
unit to which it is mated. Translated into
thrust, this is 1000 lbs.—not bad for an
88-1b. flyweight that isn't much larger
than a bread box.

The second sea-going Wankel, a smaller
21-hp. model, nestles inside a 6l%-ft. ski
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tug. Produced by the Skicraft Company,
Hamburg, Germany, this remote-con-
trolled boat is started, stopped and steered
from a handle-bar-equipped box mounted
on the ends of two 8;-ft. swiveling rods.
As a safety feature, it includes an auto-
matic ignition cutout which shuts off the
engine when the skier releases his grip
on the handle bars. Thus, when the skier
takes a tumble the tug will coast to a stop
within a short distance.

Steering the tug involves a combination
of swinging the leading rods and shifting
your body weight. With such a short tow-
ing “line,” it's possible to take very tight
curves at high speeds. Top speed is 28
m.p.h. and even when running flat-out,
the 9.15-cu. in. engine consumes only one
gallon of gasoline per hour.

Skicraft put this little tug into produc-
tion on Oct. 1 of last year, and it sells on
the German market for about $700. So far,
no export plans have been announced by
the company.

COMPACT AND LIGHTWEIGHT, the Wankel requires
no valves, springs, camshafts, pistons or connecting
rods. Instead of cylinders and pistons, it has a single
combustion chamber shaped something like a jelly
bean. A rotor resembling an equilateral triangle
with the sides bowed out makes an eccentric orbit
inside this chamber so that its three corners are
always in contact with the walls of the chamber.
The three cavities formed between the sides of the
rotor and chamber walls act as moving “cylinders”
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SECTIONAL VIEW of Wankel installation in
ski tug resembles an outboard. Motor and
lower unit swing up into the hull, allowing
the tug to be transported on top of o small
car or trailer, or carried on a larger boat ..~
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~Auxi hary Fuel Tank
For Your Outboard

By Keith F. Hildebrand

F YOU'RE AN AVERAGE BOATER,
one or two standard six-gallon out-
board fuel tanks offer sufficient fuel
capacity for most of your boating activities
—skiing, fishing, skin diving, etc. But how
about those once-a-season trips which re-
quire greater cruising range? Most people
just take along extra cans of fuel and pour
it into the outboard tanks as required, but
in a moving boat this is both an awkward
and potentially dangerous operation.
For less than half the cost of an out-

CONNECTOR UNIT may be fitted to jeep can by drill-
ing and tapping @ 2-in. pipe plug for '4-in. thread
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board fuel tank, you can buy a jeep-type
gas can and equip it with a removable
fuel-hose connector cap. With such a cap,
you can connect the fuel hose from the
motor directly to your spare cruising tank,
thus avoiding the difficulties involved in
transferring fuel from one container to
another. And when the jeep can isn’t
being used as a cruising tank, just replace
the fuel-hose connector cap with the reg-
ular cap and you have a spare gas can.

The heart of this conversion, the fuel-
hose connector unit, may be obtained from
your local outboard dealer. Montgomery
Ward's OQutdoor Sports catalog lists such
a unit designed for use with all Outboard
Marine Corp. motors (Johnson, Evinrude,
ete.) for $2.95. A standard compression
fitting that fits %s-in. O.D. copper tubing
is included with the connector, so all you
need to convert any container into an
extra fuel tank is a means of fastening
the end of the hose connector in the open-
ing of the container and a length of tubing
which will reach to the bottom.

Since the threaded opening in a five-
gallon jeep can is a 2-in. pipe thread,
you can either use a 2-in. to Y4-in. reducer
or (as illustrated) a drilled and tapped
2-in. pipe plug to fit the fuel hose con-
nection to the can. Fasten the compression
fitting to the copper tubing, then thread it
into the pipe bushing.
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JEEP CRUISING TANKS are less stable than regular
tanks and must be securely mounted to prevent over-
turning. Author installed his in wells cut in deck

The bushing need only be threaded in
hand tight, since the can isn’t pressurized.
Also, don’t turn the hose connector too
tightly into the bushing until you have
checked how far the bushing will screw
into the opening in the jeep can, as this
may have to be adjusted later in order to
orient the unit in regard to the fuel hose.

To complete the connector cap, make a
strainer from a piece of fine brass screen,
following the diagram at right, and solder
it over the end of the copper tube. One
such cap can be used with several jeep
cans by switching it from can to can while
running on one of the regular tanks.

FUEL-HOSE
CONMNECTOR

2" TO W
FIPE
BUSHING
/18"
COPPER TUBING
D
27 TO Y™ PIPE BUSHING, ’3
OR 2" PIPE PLUG DRILLED

AND TAPPED FOR %"
PIPE THREAD

“\_\Hy

5/16" OVERLAP AND
COPPER TUBING AND SOLDER SOLDER

When you suddenly realize one day
that your outboard’s powerful purr has
turned into an irregular caterwauling,
don’t start worrying about a complete
overhaul until you've checked out these
easily corrected causes of rough idle:

® Stale fuel mixture

® Fuel not mixed properly

® Fuel lines kinked or pinched

® Spark plugs fouled or improperly
gapped

e Carburetor or mag out of sync

® Carburetor settings incorrect

If you still haven’t found the source
of trouble after checking these, go on to

First Aid for a Rough-Ildling Outboard

some of the less common possibilities:

® L.ook for a bent gear or exhaust

housing
® Check points and timing

® Check reeds for flat contact with

reed plate

® (Clean oil drain screen in reed plate

base

® Inspect carburetor needle and seat

and float valve
® Check for dirt in coil

If there is a great fluctuation in rpm
at idle, there's a good chance that you'll
find sticking piston rings or scored

cylinder walls at the root of this.
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BOATING SHORT CUTS

NO GOOD MECHANIC likes to work with a rusty
tool, but it's almost inevitable that tools carried
aboard a boat will rust in @ short time because
of the ever-present moisture. To protect your
tools from moisture, wrap eoch one snugly in
that clinging transparent plastic sandwich wrop

HOLES OR TEARS in canvas boating equipment—
boat covers, convertible tops, duffel bags, even
soils—con easily be repoired with inexpensive
iron-on patches. These are available in several
colors and sizes, so finding the right potch for
each special job shouldnt be toe difficult

CHAFING GUARDS for your anchor, bumper and
mooring lines will protect both the lines and the
surrounding paintwork. Moke them from the
inner tubes used on racing bikes. Most bicycle
repair shops will be glad to give you worn or
blown out tubes from which guards can be cut

IF YOUR CRUISER won't fit inlo your garage be-
couse the windshield is too high, take off the
permanent mounting brockets and replace with
quick-change bronze bolts ond wing nuts. Use
rubber molding under the edge., and drill holes
for the mounting bolts about 10 in. opart
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STRAP WEBBING on canopies and life jockets
often becomes frayed at the ends. To correct
this condition and prevent it from recurring, cut
off the frayed portion of the strap and coat
the first inch of material above this cut with
white glue to hold strands of webbing in place

IF YOU MNEED an oversize funnel when working
around your boat, try cutting the bottom out of
a large plastic bottle or jug, such as those in
which bleach is sold. Put the cop back on and
the funnel becomes an emergency bailing bucket
which will come in hondy in rough weather

ANOTHER USE for those large plastic bleach bot-
tles? Try them as marker buoys. Just attach one
end of a length of light line to the handle and
tie the other end to o weight. Such buoys cost
almost nothing, but come in wvery handy for
marking anchorages or good night fishing spots

NEXT TIME YOU PAINT your boat, wrap a piece
of wax paper or aluminum foil around the bot-
tom of the paint can and secure it with o rubber
band or length of string. This not only stops
paint from running down the side of the con
and leaving stains, but prevents scratching deck
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SHOP AND CRAFTS

HYDRO
DYNAMIC

By Arthur Mikesell
Crafts Boating Editor

Designed by Alan Scott (remember PM-387).
this crisply modern three-point runabout seats

four and can top 50 mph with a 65-hp motor. A
thrill to drive, you can build it for less than $75

P TO NOW, the amateur boat builder

who was interested in a hydroplane
had to be content with an ultra-light,
temperamental racing hull designed to
carry only one or two people.

In spite of recent breakthroughs by boat
manufacturers in taming the race-bred,
three-point hydroplane for more general
use, build-it-yourself plans for a true
recreational three-pointer just weren't
available. Thus, we decided that PM's
project boat for this spring should be a
recreational hydroplane.

Remembering the success of PM-38, we
called in Alan Scott to design this boat.
These were the requirements we gave
him: An easy-to-build three-point ply-
wood runabout approximately 14 ft. long
for use with a motor in the 45 to 65-hp
range; a clean modern topside design,
featuring a roomy cockpit with seating for
four; and the capacity to operate effi-
ciently while towing a skier. Altogether,
this was a pretty tall order, but three
months later we received the plans for
Hydro Dynamie, and it turned out to be a

SLEEK AND SASSY, this modern three-pointer combines the excitement of a racer with runabout versatility
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rousing success on all of these counts.

If you've never driven a three-pointer,
then you've missed one of the biggest
thrills in boating. Let your imagination go,
and slip into the driver's seat of Hydro
Dynamic for a test run. As you ease the
throttle lever forward, the boat comes
smoothly up on a plane just like any
normal planing hull. But continue to ad-

BOTTOM PLAMKING
\ LEAD EDGE
BUTT JOINT  OF SPONSON

vance the throttle and Hydro Dynamic
suddenly climbs to her points with an
effect like cutting in the afterburner on an
F-104. The boat seems to be flying over
the water rather than skimming along the
surface, and you feel that almost imper-
ceptible “walking” action, found only in
three-pointers, as the sponsons slide from
wave to wave.

NO BUILDING FORM is required, but temporary legs which support frame should be securely attached to floor
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Of all the air-lift hulls (sea sled, cata-
maran, etc.), the hydroplane design is the
most sensitive to weight. Since this boat
is designed for general recreational use
rather than flat-out racing, the sponsons
were made wide and flat, with a rather
deep entrance. This may not be the most
efficient design for racing speeds but it
brings the boat up on its points sooner and
provides support for a heavier load, en-
abling yvou to enjoy the advantages of
three-point ride while towing a skier or
carrying extra passengers.

But a word about materials before we
go on to the construction of Hydro
Dynamic. The hull of the pilot model was
planked with AA exterior fir plywood.
Naturally, solid-core marine plywood can
be substituted here, but it will raise the
cost of the boat substantially. Likewise,
fir was used for all frames, battens and
other structural members, but mahogany
has a better strength-to-weight ratio and
would make the boat somewhat lighter.
However, mahogany is more expensive.

All joints are both glued and screwed,
and all exterior fastenings should be
countersunk slightly and concealed with
wood putty. While cadmium-plated steel
screws are specified in the materials list,
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BOTTOM SIDE PLANKING aoft of sponsons must be slit
to form inner chine. Lift rail will cover this joint
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you could just as well use 2 lbs, of 14-ga.
1-in. serrated bronze nails (Stronghold,
Anchorfast or similar) in place of the
1-in. screws,

Fiberglassing the entire boat would
have added a small amount of extra
weight, so only the seams and rear sponson
surfaces of the pilot model were glassed.
However, this is a matter of personal
taste, and you may well feel that the re-
turns in easy upkeep and appearance are
worth the extra cost and slight sacrifice in
performance (less than 1 mph).
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Caulking compound should be used
when installing the lift rails and also at
the bottom transom joint. If you plan to
glass the seams or the entire boat, be sure
that you don't use an oil-based compound
as this type prevents proper bonding of
the resin.

Two dress-up touches which aren’t ab-
solutely required are the special seat
cushions to fit the square bucket seats and
the vinyl deck covering. The seats are
available from Wilson Seat Co., 2002
Carew Tower, Cincinnati 2, Ohio, and
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FOR FLUSH JOINT between 3-in, aft bottom plank-
ing and Y%-in. forward bottom planking, glue a '§-in.-
thick batten over the bul straps at this joint

come in a variety of colors. As for the
vinyl-coated deck fabriec (Du Pont, Nau-
tolex or similar), it won't scruff, erack or
peel and is easy to keep clean. We used
a teak pattern, but it comes in a number
of other patterns and colors.

Before you begin building Hydre Dy-
namic, make sure that you understand
every construction step. Study the draw-
ings—particularly the exploded view on
p. 145—until you know the whole boat like
the back of your hand. Then, after “build-
ing the boat in your head,” begin the
actual construction by cutting out and
assembling the frames,

While most of the side and bottom
members of each frame are simply straight
pieces of 1 x 4 stock, Fig. 5, the transom,
top beams and bow beam must be cut to
a curve., To avoid errors, make full-size
paper patterns of each one, using the grid
system to scale the drawings up to actual
size.

You can make a handy tracing tool for
transferring these patterns to the wood
by salvaging a gear from a discarded
alarm clock and mounting it on a nail
between the legs of a wooden clothespin.
Tape or tack the paper over the wood, run
this tool around the edge of the pattern
and you'll produce a neatly dotted out-
line of the frame member on the stock.

Begin with frame 4, the transom. This
is made up of an inner frame faced with
15-in. plywood and reinforced with a
2 x 4 cross beam. A 1 x 4 running across
the bottom on the outside provides addi-
tional strength. Since the keelson, bottom
battens, sheer battens, ete, will all be
notched into the inner framing and butted
to the plywood, cut these notches before
mounting the frame members. Then fasten
the framing to the plywood with glue and
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AFTER SECURING oft edge of bottom bow planking,
clamp fore end to bow beam and add other fosten-
ings. Outside bow planking notches to center section

SPONSON FRAMING will require o considerable
amount of fairing. To save time, you might cut this
bevel oversize with a saw, then finish it with rasp

COMPLETED SPONSON includes two rails which
slant inward, providing a slight “tunnel effect” to
gain additional lift. Round the ends as shown here




BUCKET SEATS are framed with light battens obtained
by cutting 1 x 2 stock in half on o circular saw
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1¥4-in. No.-8 fh. wood screws spaced
2 in. apart. After assembling the transom,
cut out the transom knee, Fig 5, and mount
it on the transom. Note that it must be
notched to fit over the the bottom framing
member.

Next, cut and assemble frame 3, using
three 1l%-in. No.-8 fh. wood screws at
each corner joint. The dashboard mounts
on supports running aft from frame 2.
While you may cut out these pieces now,
installation will be easier if you wait until
the hull is turned.

Frame 2, the step frame, is somewhat
more complicated. The bottom cross-
member must be made double thickness
since it also acts as framing for the spon-
sons. The forward thickness fits between
the two side framing pieces and is notched
for the outer sponson framing member,
“A" in Fig. 2. The aft thickness runs the
full width of the boat and isn't notched.
Thus, the notches in the forward thickness
must be cut before it is secured to the
aft thickness. Use glue and 1%-in. No.-8
f.h. wood screws to mount it.

You'll have to add a 1 x 2 cleat on the
aft surface of the bottom crossmember of
frame 2 to serve as a nailing strip for the
Ya-in.-plywood bottom planking. This
cleat must be notched to accept the two
outer bottom battens before securing it
to frame 2. Be sure to make the inner
notch large enough to accommodate not
only the batten but the nailing strip which
runs along its outer edge and butts to the
aft surface of frame 2. After cutting
notches, secure the cleats with glue and
1Y4-in. No.-8 fh. wood screws.

Assemble frame 1 as shown, cut out the
bow beam, and you are ready to begin
framing the hull. Although no complex
building form is required, you should have
a stable, level nailing platform on which
to assemble the hull.

You will note from the photo on page
146 that the frames are supported on legs
above the building floor. Since we built
Hydro Dynamic in a shop with a wood
floor, it was no problem to toenail these
legs directly to the floor. However, if you
plan to build the boat in a concrete-
floored garage, assemble a skeleton build-
ing platform from scrap lumber and at-
tach the legs to this. Use C-clamps or
screws to mount these temporary legs on
the frames.

Once all four frames are supported at
the proper height and correct distance
apart, Fig. 4, install the 1 x 2 keelson using
glue and two 134-in. No.-8 fh. wood
screws per joint. Next, mount the sheer
battens on the frame, securing each joint
with glue and two 134-in, No.-8 f.h. wood
screws. Note that these must be attached
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to the outer ends of the curved bow beam.

The chine battens go on next. They must
be curved rather sharply from frame 2
forward to the bow beam, so in order to
make the bending easier we suggest that
‘you slit this portion by running it through
a circular saw. After slitting, fasten the
chine batten to frames 2, 3 and 4 using
glue and one 134-in. No.-8 f.h wood screw
per joint. However, don't fasten it to
frame 1 yet. Instead, bend this slit forward
portion through the notch in frame 1 so
that the end meets the joint between the
sheer batten and bow beam.

Trim the end of the slit batten to fit
flush against the sheer batten, then fill
the slit with glue and clamp the chine
batten in place. When the glue has
hardened, secure it to frame 1 and the bow
beam, then fasten it in place with glue
and screws. A reinforcing block is re-
quired at this joint, too, though it shouldn’t
be installed until after the center deck
beam is in place.

Mount the bottom battens next, trim-
ming the end of each to fit against the bow
beam. Secure them with glue and one
134-in. No.-8 fh. wood screw at each
joint.

Before fairing the frame and beginning
the job of planking, you might mount the
three foredeck beams. While the operation
isn't absolutely necessary at this point in
the construction, these beams will make
the hull slightly more rigid, thus provid-
ing extra insurance against pulling it out
of alignment when planking.

Since most of the hull surface is flat,
the frame will require a minimum of
fairing. Remove the temporary legs which
have supported the hull thus far and place
the hull on the floor. Then fair all framing
surfaces until they will mate evenly and
smoothly with the plywood planking.

Begin planking with the 4 x 8-ft. panel
of %g-in. plywood. Place this in position
on the frame and attach it temporarily
with four 1-in. No.-8 f.h. screws. Then
crawl underneath and mark the location
of all framing members on the plywood.
Also mark the location of the forward
edge, so you will know where to install
the 1 x 2 butt straps which reinforce that
planking joint.

Next, remove the panel and predrill
holes about 2 in. apart for 1-in. No.-8 f.h.
wood serews, using a double row of screws
along the transom. After installing the
butt straps between the bottom battens,
coat mating surfaces with glue, apply
calking compound to transom edge and
secure the panel to the frame.

Once the 3g-in. panel is installed, you
can mount the nailing strips along each
side of it. Made by cutting a 1 x 2 down
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TOWING A SKIER, Hydre Dynomic speeds over water staying well up on her points with a 45-hp motor

the middle, these strips are attached to
the two bottom battens and elevated
slightly so as to bring the %4-in. planking
up flush with the 3g-in. planking.

In order to achieve the bend necessary
to form the inner chines, you'll have to
make a 54-in. saw cut in the two outside
sections of aft planking, Fig. 3. Secure
these two sections as you did the center
panel, using a double row of screws along
the 54-in. slit.

The forward bottom planking is also
Y4-in. plywood, so glue a 5 x 1-in. batten
along the fore edge of the 3g-in. planking
to bring it up to the proper height. After
securing the 4 x 6-ft. center section of
planking, make paper patterns of the two

4-ft. outer sections and mount these. Be-
fore you start on the sponsons, install
the side planking, following the same pro-
cedure used in planking the bottom.
Each sponson is framed with two longi-
tudinal side pieces cut from 2 x 6 stock,
Fig. 2. After mounting these framing
members, add a tapered filler block at the
fore end to serve as a nailing strip for the
planking. Then cut out the }4-in. sponson
planking, bevel the fore edge to fit flush
against the bottom planking and secure
with 1-in. No.-8 f.h. wood screws and glue.
Before turning the hull over, install the
eight lift rails. Those on the sponsons
should slant toward the center of the
(Please turn to page 214)

MATERIALS LIST

:

Keelson

Bottom battens

Bottom battens

Sheer bottens

Chine bottens

Deck beoms

Deck bottens, seat framing
Fuel locker framing
Planking nailing strips
Transom framing
Outside transom framing
Frome 3

Frame 2

Frame 1

Frame 2

Frame 1

Self-bailing well
Transom framing

Bow beam

Dashboard brackets
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g y Sponson framing
3 4 Sponson framing
1" x 7 Lift rails
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2
& 1" x Lift rails
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PLYWOOD
Tpe. %" x4 x8
1pe. "' x 3 x &
Gpes. Vu' x4 x B

FASTENINGS, MISC.

& gross—1" No. B f.h. woodscrews

& dozen—114" MNo. B f.h. woodscrews

1 gross—134"" Meo. B f.h. woodscrews

2 |bs.—waterproof glue (Weldwood, or similar)
1 pt.—coulking compound (Stay-Tite, or similar)

Bottem planking

Transom, fuel-locker lid,
self-bailing well bottom

Planking, seats, efc.

TUNING THE TRANSOM

Toe get the best performonce from this 375-lb. hydroplone, insert o series of V-in.

shims under

the moter clemps, ene at a time, until it begins te cavitate when wide open. Then remove one shim. On
test runs, best results were obtained with #3 filt-pin setting.

Hydro Dynamic was tested with Mercury’'s 450 and 650 motors. The smaller motor, turning o #48-32178A1
15-in. Merc prop, pushed it to 44 mph; the laorger one yielded 53 mph. All runs were mode in a slight
chop (ideal water for this boot), and speeds were checked with Truspeed rocing speedometer.

PLANS AVAILABLE

efer to work from lar
-in. sheets by sending

If you
on 22 x

152

r drawings than those included here, you may obtain o set of
.50 to Popular Mechanics Blueprint Dept., 740 N, Rush 5t., Chicage 11, Il
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Up-Front Steering

For Small
Outboards

ANYONE WHO HAS gone out fishing
alone in a 10 or 12-ft. boat is well ac-
quainted with the trim problems involved.

Such boats are too small for normal re-
mote control, so you have to sit near the
transom in order to operate the motor.
This concentration of weight at the stern
pushes the bow high in the air, resulting
in improper planing and wasted fuel

You can lick this trim problem by mak-
ing an extension for the control handle of
your fishing motor which will allow you to
run the boat from the center seat. Using a
hack saw or circular saw, make four cuts
at 90 deg. to each other in one end of a
length of 1-in. embossed aluminum tubing.
(To reduce binding, coat the saw blade
with paraffin.)

Flare out each of the four straps thus
formed, as shown in the drawing, and slip
this end of the tubing over the control
handle of your motor. Wrap the handle
first with rubber cut from an inner tube
to protect it. Next, slide an adjustable hose
clamp over the flared end of the tubing
and tighten it. After making sure that the
tubing is in line with the handle and the
clamp is well-seated, mark the location of
the clamp. Finally, rivet the clamp to one
of the straps, slip a bicycle grip over the
other end of the tubing, and your “remote
control” is ready for use.—Don Mathesins
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ADJUSTABLE CLAMP must be riveted to one of the
straps so that it will stay in place when extension
handle is removed from the motor. Locate it about
one third of the way in from end of expanded straps

IF SLOTS ARE CUT on a circular saw, clamp o stop
block to the saw fence so that oll cuts will be of
equal length. Be sure to wear safety glasses to pro-
tect your eyes from flying particles of aluminum

SAW FEMNCE

WAXED BLADE
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BARREL FULL OF

BIRDS

These eighteen apartments built in a barrel
should say “welcome” to every purple martin
that flies past in search of a nesting site

By Manly Banister

OU WON'T BE LONG hanging out a

“no vacancy” sign when you get this
martin apartment house set on the peak of
your garage or atop a pole in a sunny,
open area,

You can locate the barrel near your
house (but not closer than fifty feet) so
that you can enjoy the melodious chatter
and flashing wings of a house-nesting col-
ony all spring and summer. But remember
that the house must be located in the open,
never under or near large trees. Purple
martins are graceful, acrobatic flyers and
they like lots of wing room. Once they're
home, though, they don’t mind crowding.
They're natural-born apartment-dwellers,
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with no interest in private bungalows.
The barrel used for the original pictured
above was a paraffin-lined oak keg in-
tended for vinegar or wine. A plain fir bar-
rel would do as well. It might not look as
handsome to you, but martins don't choose
by appearance. It'll be less trouble, be-
cause the oak keg's thick paraffin lining
had to be scraped out. Don't use an old
whiskey barrel: martins probably won’t
like the smell—or the charred inside. The
dimensions of the barrel you get should be
checked very closely before you cut any
stock: the partition assembly detailed on
page 155 may not fit. It was designed for a
typical 15-gallon cask. Your barrel should
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SOLDER BRACKETS ON
AFTER CLOSING INTO CONE

SHEET ALUMINUM OR STEEL

UPHOLSTERY MAIL

ROOF MOUNTING
BRACKETS MAKE 3

DRILL FOR
R.H. SCREW

P aw e
)\m‘"

ALUMINUM OR GALVANIZED
SHEET METAL

RIVET SEAM
EVERY 115" AND
SGI.DEI INSIDE

._-.4
PARTITIONS
comm%ig
et 1-WiDE
BARREL AoT
: <—FLOOR A "“5
(5%
5" PLYWOOD
«—FLOOR B
3" HOLE
FOR PERCH
-+—FLOOR C
CENTER PARTITION (D) S P M=
(END VIEW) CROSS OF FULL-WIDTH HALF PARTITION (E}
SECTION  CENTER PARTITION MAKE 4

CENTER
PARTITION

|
OPEMNING IM EACH FLOOR
TO PASS %" TIE-ROD

ASSEMBLY OF
PARTITIONS
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2 x 43, 30" LONG
NAILED AT 90° ANGLE

YOUW'LL NEED o buck this size to support a 15-gallon
barrel for the three operations shown on this page

have both heads, but if it doesn’t, you ecan
cut additional plywood disks.

First step is to make a barrel buck like
that in the drawing above to support the
barrel while you sand it smooth between
the hoops, bore the holes and then cut it in
half with your saber saw. Locate the holes
so they're 1 in. above the floor levels. For
the perches, drill 3s-in. holes 1-in. below
each entrance port. On the barrel shown,
the top and bottom rows of perches were
offset to avoid drilling through the bands.

The center barrel bands are nailed or
screwed to each stave to make sure the
barrel won’t fall apart when it's cut in two.
The lower half of the barrel is weather-
stripped with an adhesive-backed felt
strip. Finally, drill two 5/16-in. holes 180
degrees apart and centered on the edge of
the lower half of the barrel. Drill to a
depth of about 34-in. Then, using dowel
centers, locate and drill registering holes
in the edge of the upper half of the barrel.
Glue dowels in the bottom pair of holes,
trimming them to project about %-in. and
rounding the ends. These dowels serve as

CUT 18 ENTRANCES with hole saw, spacing them
evenly around circumference. Nail bands to each stave

SAND KEG smooth between bands with orbital sand-
er or by hand. Use a rasp between the end bands

aligners. Then, in the final assembly of
the partition-and-floor structure the half
floors are glued into the dadoes cut in the
center partition, D. Before fastening any
of these parts permanently together, do a
trial assembly. Some hard work may be
necessary for a good fit.

Cut perches and drive in place with a
spot of glue on the end of each. Let each
dowel project about 112 in. After attaching
the roof to the barrel (bending the brack-
ets slightly if necessary to level the top),
finish the barrel all over with two coats of
spar varnish. If aluminum is used for the
top, it need not be finished. Galvanized
sheet metal can be sprayed with a couple
of coats of aluminum paint.

If you want to set the barrel on top of a
garage or shed, you'll have to design a
platform to fit over the roof ridge. What-
ever mounting you use, check the purple-
martin return date for your locality (usu-
ally late April) and don't raise the house
before, as sparrows, starlings and other
undesirables may take over. You'll find
them hard tenants to evict. ¥k Xk

INSERT SABER-SAW blade in one of center holes and
cut barrel in half on largest circumference line
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WEATHERSTRIP lower half of keg with adhesive- CUT FLOORS with saber saw. lay out circles, then
backed felt strip. Notch felt to obtoin eosy fit on curve  cut out the center strip, stack halves, and trim contour

LAG SCREW THROUGH

g BARREL HEAD (OPT.)

GALY. SCREWS

PIVOT BOLT

2xds SPIKED TO
4x4 SPACER AND
SET IN COMNCRETE

PIVOTING POST makes maintenance a snap. At end
of nesting season, you just lower the barrel and de-
tach tie rod so you can lift off top half (right). Then
partition assembly pulls out for cleaning. If you store
barrel indoors till next martin return-date, you foil
such unwanted squatters as starlings and sparrows

MARCH 1963

u' TD 25' I.DNG //

: f’
3 f'{“\'

157



FIRST MARK o horizontal center
line en the wall for each shelf
at desired height above the floor

THEN BORE holes through the wall
into the studs for the rod supports,

Floating Bookshelves

WITH NO VISIBLE MEANS of support,
you are apt to wonder what's holding them
up. Actually, these “floating” planks are
quite shelf-sufficient and will hold their
weight in books without fear of falling.

What magic, pray tell? The shelves are
simply edge-drilled to slip over 1:-in. steel
rods projecting from holes drilled through
the wall into the wall studs.

Despite the care needed to bore the
holes true so the shelves and rods will
register, it's actually a fast way to erect
wall shelves and a most attractive one.

First, with the aid of a level, draw hori-
zontal lines on the wall at the heights
where you want the shelves. Then, after
locating the first stud by tapping the wall
with a hammer to get the solid sound that
indicates a stud, measure across the wall
at 16-in. intervals to spot the centers of
the other studs. Drill %%-in. holes 3 in.
deep in each stud where the lines intersect,
drive in the steel rods and mark the
shelves for registering holes in the edges
by resting them on the rods as shown in
the photo.—R. J. DeCristoforo

1._-
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Soldering Stake

Jewelers, hobbyists and others who have
need to solder links in repairing watch or
purse chains or chain necklaces will find
that an ice pick or a sharp scriber makes a
good soldering stake. You lock the pick or
scriber upright in the vise. Then you fold
the chain back on itself, holding the two
links joining the defective link between
the thumb and finger. Drop these over the
point of the pick, leaving the faulty link
projecting as pictured, in position for sol-
dering with a pencil-type iron. The bind-
ing action of the two links holds the one
rigidly in position.—Bil Toman

Sorted Sweepings

When you clean up your workshop there
are likely to be a few nails, maybe a screw
or two, also filings and metal chips among
the sweepings in the dustpan. Sorting these
from the wood shavings is no job for the
hobbyist with limited shop time. But you
can sort the sweepings automatically sim-
ply by cementing a row of small perma-
nent magnets to the bottom of the pan.
When you dump the pan gently into the
container, the metal sweepings will be
clinging to the magnets.—Frank Shore

MAGHETS
CEMEMTED

Spacer Retainer

Those tricky little spacers you use when
hanging perforated panels—how to keep
'em in position while you juggle the panel
into place and get a few serews tightened?
To make the job really easy and at the
same time keep everything under control,
insert the screws, slip the spacers over
them and turn a small square of light card-
board down on each screw, the full length
of the thread. Then position the panel,
turn in the screws and you've got it—no
crawling around on the floor hunting
spacers.—William G. Waggoner

Bench Anvil

An excellent bench anvil, not too heavy
and not too light, can be made from the
shoe, or sole, of a discarded electric iron.
On some older-type irons the sole plate is
a casting having extended sides, or ribs,
that serve as a frame for the outer housing
and provide space within which the elec-
trical parts are assembled. This type makes
the best anvil, as it is just the right heft.
Screw it to a block of about the same over-
all size to serve as a base and you have a
handy tool for bench work.—Jack Eisner

MARCH 1963

159



GO FLY A KITE

. e Nt i T
v a Wk B L .

These four novel designs make the
most of March winds. There'salso a
variation on this box kite thdt you
can control just like a model plane

P T k. 2l v P poll - 5%

BAT-WINGED TRIANGULAR BOX KITE is so dependable a flyer it's been used to tow strings across chasms to
start construction of suspension bridges. It's been called a war kite since it havled battle observers aloft

FLOATING HOOP KITE is popular with the ladies
if it has printed-plastic covering and tassel tail

By Willard and Elma Waltner

HO STARTED the whole thing?

Legend has it that the first kite-flyer
was Archytas, a Greek philosopher and
friend of Plato, 400 years before the birth
of Christ. Others credit the ancient Chi-
nese general Hao Sin with the idea.

However, kites were in existence long
before either of these men lived. The
earliest travelers to Malaya reported that
natives flew large leaves and worshipped
them as gods. There's evidence, too, that
the Egyptians flew kites centuries before
Cleopatra.

Kites have not been merely playthings,
but have served man in practical ways.
Polynesians still use them for fishing.
Ancient Chinese flew them as signaling
devices during wartime. A kite laid the
first line of the bridge that now spans
Niagara's gorge, and until recently the
U.S. Weather Bureau sent kites high into
the upper air to record temperature, wind
velocity and humidity. America’s most
famous kite-flier, Ben Franklin, put one
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FISH WIND VANE (right) is o pole kite—popu-
lar in the Orient. Cloth is whip-stitched to a reed
hoop to form gaping mouth. Ring, tied into bridle
string, lets fish swing to show way wind is blowing

up in the midst of a thunderstorm in 1792
to prove that lightning was electricity.

Most of us, though, simply accept the
principles of what makes a kite fly with-
out giving much thought to air current,
lift, wind drag—or how we might put all
this to work for us. We just enjoy the thrill
of a high flyer's tug on the line.

And the thrill's double when you've
made the kite yourself. Materials are easy
to come by. For the sticks, a strong, light
wood with a straight grain is best; it can
be soft pine, spruce, basswood or redwood.
Sticks 38 x #g in. are suitable for most
kites except very large ones that require
heavier frames.

The covering material is usually paper.
Ordinary brown wrapping paper is fine.
Lightweight cloth, such as silk or nylon, is
less likely to tear, if you don't mind the
extra cost. Some plastics work well—an
old shower curtain makes a strong, color-
ful covering. Plastic should be fastened to
the framework with masking or freezer
tape. Paper is attached by spreading glue
on the top surface of the sticks and laying
the framework onto the paper, smoothed
out face-down on a flat surface. Cut the
paper at least 1% in. larger than the kite's
outline on all sides. Apply glue to this
projection and lap it back around the
frame or outline string.

String is needed both for flying and
building the kite. For flight lines, the
larger the kite, the stronger the string
must be. Mason’s chalk line is fine.

Rigid lashing of the frame is essential.

After crossing the sticks at the desired
angle lash diagonally both ways, forming
an X. Many turns of thread do a better
job than a few turns of heavier cord.

A common misconception about kite-
flying is that you need a strong wind.
Actually, kites fly best in a light, steady
breeze of from 8 to 15 mph. Launching a
kite is easier if you have help, as in the
photo at the top of the left-hand page.
The helper, downwind about 50 to 100
feet from the stringholder, raises the kite
until he feels it being lifted by the wind.
A light upward toss should launch it
without your having to dash away with
the string. A well-balanced kite will climb
steadily as string is gradually paid out.

BUTTERFLY KITE is flat stick frame with outline string tied around notched ends. Frame is bowed by strings
run between points A-A and B-B, then tied together at center. Dotted color lines show how bridle strings
are attached. Flight string is tied at point C, which should be 15 to 19 in. from kite’s painted foce
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FORM THE HOOP by lopping ends of Y%-in.-wide
bamboo strip 77 in. long. At center of lop (top photeo)
drill one of four socket holes for pointed-end cross
sticks. These will bow when inserted (second photo)

If a kite won't rise in a good breeze, it's
probably too heavy for its surface area.
A kite usually flies best if the bridle
is adjusted so the kite's at an angle of
30 to 40 degrees from horizontal. Most
kites need a tail for balance. The only
one of the designs shown here that will
fly its best without one is the box kite.
An effective tail can be made of light
material; it's not the weight but the bulk
and surface that give the balance. Accor-
dion-pleated sheets of typing paper,
cinched at their center to make them fan
out, work very well. So do scraps of plas-
tic or cloth. A good tail may be made of
pieces about 1% in. wide, tied to cord
about every 5 or 6 in. The stronger
the wind, the more tail is needed to
balance the kite. Tails are attached at the
kite's lowest point. In the case of the
butterfly kite, a second string is required
to center a tail between the two points.

The floating hoop kite differs from the
others presented in that its outline is
formed by bamboo. Since you'll need a
strip 77 in. long, you'll probably have to
join two shorter pieces by tapering, lap-
ping and gluing the ends; let the glue set
under clamping pressure. Also glue (and
lash) the 3-in. lap that brings the strip
into a hoop. After stretching the plastic
covering by taping at eight equidistant
points, tape all around the frame.

The Chinese Fish kite is a wind sock,
so needs no body frame. In the Orient,
such kites are carried in holiday proces-
sions at the top of long poles. Cut the two
pieces of the body from cloth, draw the
simple markings with crayons and set the
color by placing the cloth between two
layers of paper and pressing with a warm
iron. Lay the two pieces together, right
side in. Cut fins of plastic cloth and lay
them between the two body pieces. Stitch
along the top and bottom, leaving the ends

LASH STICKS at center and cut circle from plastic curtain material—big encugh so edge can be folded back
around hoop (right). Apply tope at four cross-stick points, then at mid-points between to stretch cover

ABOUT 4 OF 74"
CIRCUMFEREMNCE

ATTACH BRIDLE
AT THREE POINTS
INDICATED BY X

STICK

s

BAMBOO STRIP
12" WIDE, 77¢
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tom, leaving center section open, fasten string to
form outline of bat wings and cover these separately.
Attach bridle ot points A. Diagram belew shows how
rudder version is controlled by lines from ground

TO REEL

o
"
A
ok
¥
-ll.
; e T
. .ga 'l )¢

HARDBOARD

BORE HOLE GLUED AND
FOR FRICTION TACKED TO
FIT 11" SPACER

TUBING OR
DRILLED DOWEL

TURN PAGE FOR PLANS
FOR MANEUVERABLE
VERSION OF BOX KITE
AT UPPER LEFT

ol
W
.IIH""""--_ &
HOLD 1" DOWEL %
LOOSELY IN REEL IN

LEFT HAND BY TURMNIMNG
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MANEUVERABLE
BOX KITE

MAMNEUVERABLE VERSION of triangular box kite is by Roy L. Clough, Jr. Frame dimensions differ from those
given on preceding page for conventional type, but main feature of this design is fish-tail rudder at rear

open. Turn right-side-out and stitch the
basket-reed hoop inside the large end.
Attach the bridle at top and bottom seams
and tie it to a bone ring large enough to
turn freely on the pole you've selected.

Since the framework for the box kite
can't be lashed, use a good grade of wood
glue in the assembly. Fasten paper around
the two end triangles, leaving the center
section open. Then, glue the cross stick
at right angles and lash the joints where
it crosses the body sticks.

Plans for the maneuverable version,
at the top of the page, call for the glued
joints to be reinforced with staples and
pins because this frame will be subjected
to unusual movement in flight. Once you
learn how to twist the double reel to
pivot the rudder right or left, you can
send the kite plummeting all over the sky
or swooping in lazy figure-eights against
the clouds. The fact that it can be guided
(plus its load-carrying abilities) means
you can even put it to practical use. It'll
carry a small camera aloft for aerial
photography—or a sheaf of circulars for
your next church bazaar, to be released
when a separate trigger line is tugged
from the ground.

For the covering, use the heaviest grade
of model-airplane tissue, or light cloth
such as handkerchief silk of cambric.
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Rubber cement is best for attaching since
it won't shrink or pull anything out of
shape. The ruddér is covered on one side
only. Its control horn is fastened to the
bottom stick with glue and small airplane
bolts, and is set back from the leading
edge to permit free pivot action.

When launching the kite, let it gain
some altitude before you attempt to con-
trol its flight. The two flight strings are
tied to opposite ends of the control horn
and run through screw eyes turned into
the bottom edge of the lower crossbar
which is nailed and glued to the second
V-frame. The opposite ends of these lines
are tacked to the core disks of the reel
spools. When the lines are taut, merely
twisting this double reel swings the rud-
der right or left.

The kite can also be flown in a con-
ventional way, from a single string. You
don't even have to tie down the rudder—
just remove its control lines and let it
swing free.

Designer Roy Clough test-flew this
model in New Hampshire, to let us know
how high the kite would climb on a single
string. He'd paid out 1000 feet of line
when the string broke. “Far as I know,”
he says, “it's still going."”

Anybody seen a travel-worn box kite
with a flapping rudder? * % %
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SHOP SHORT CUTS

Cross Hole

If you try to drill a cross hole through
the threaded end of a bolt or through a
threaded rod there's going to be trouble.
But if you run a nut on the threads and
drill through the nut, it's as easy as drilling
a transverse hole through a piece of square
stock. Of course, you have to make sure
the rod or bolt is at right angles to the
drill and that the nut is securely locked
in the vise.—H. Hanscom

Tool Wraps

Chisel-edge guards are easily made by
cutting a keyhole-shaped strip from an
inner tube, Slit the strip in the position in-
dicated. Lay the blade of the tool with the
edge centered in the round portion. Fold
the round section in from three sides, then
bring the free end, or flap, around and
press the fold through the slit to hold the
wrap in position over the edge. For a 1%-
in. chisel the keyhole shape should be
6 in. long. For a 1-in. chisel, make it 1-in.
longer and proportionally larger.

Extra Bite

Ordinary sheet-metal screws won't take
in stock that's a gauge too thin to hold the
threads. The metal will break at the edges
of the hole, permitting the threads on the
screw to pull through as it is tightened.
But there’s no need to discard the work.
Spot the holes with a light punch mark and
then solder a tab of heavier stock at these
points. Drill the specified hole through the
work-piece and the tab. The extra bite will
permit drawing the screw to the required
tension.—Herbert Y. Moon

Chip Catcher

You can keep metal chips off the floor
and prevent damage to drill points, acci-
dentally dropped through the hole in the
center of the drill-press table, by taping a
piece of heavy aluminum foil to the table
in the manner pictured. After the material
has been taped in place, depress the center
of the foil slightly so that oil and chips will
tend to work toward the center. If your
drill press has a tilting table, the foil
should be shaped to clear the locking pin
in the column collar—R. Hanscom
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CORKING GOOD

SIX DIFFERENT IDEAS for maoking use of corks besides bottle
stoppers. For some of these nothing will serve as well os corks
so keep o box or drawer handy for making o collection. It's
more than likely you'll find some proctical use for every one

POT-LID

PADDED COAT HOOKS NON-MAR FEET
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MYSTERIOUS
WALKING
BOX

By Roy L. Clough, Jr.

i

Iy

. . . and is on its way. tugging the wagon behind

THERE IT SITS: a little black box that
has no wheels, treads, or air jets to push
with, Its bottom is smooth and flat. It
seems a most unlikely prime mover—but
just let a curious friend plug in the cable
from its little red battery wagon, and
away it goes, chuffing like a sewing ma-
chine and towing its power supply.

If your puzzled friend puts his finger
in front of it, the box nudges the finger
along with a steady, pulsating thrust.
Odder still, if he pushes it gently, he
discovers that the box resists being urged
along faster than it wants to go. If friend
pushes it backward, he hears the driving
mechanism labor in protest.

“Does the box run only on a fat sur-
face?” your friend demands. In reply, you
tilt the table under it to form a grade up
to five percent. Undaunted, the box pumps
onward and upward.

“Okay, okay!"” says friend, impatiently:
“What makes it go?"
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Your reply can again be wordless. Just
hand him this magazine, opened to the
following page.

But before you do, see if you can solve
the mystery with these additional clues:

The box moves because it contains a
source of thrust that is independent of its
exterior. This thrust operates in both di-
rections, but pushes a bit harder forward
than it does backward.

That's right: action with modified re-
action, in that part of the reaction is
taken up by the acceleration of the earth’s
gravity field. It's not a “bootstraps” drive,
however. Equal amounts of energy are
expended in both directions: the equation
balances. But the energy is removed sud-
denly in the forward direction and more
slowly in the reactive direction. As a
propulsion system it is utterly impractical.
The test? Suspend the box, or place it on
wheels. It won't budge an inch! Got your
solution? Turn the page.

167



ALL PIECES
NOT OTHERWISE
LABELED ARE
¥a” BALSA

REMOVABLE HATCH
" x 415"

e = %% x 2%"

168

THE BOX'S SECRET is o simple oscilla-
tor. Thrust is obtained by whirling a
3/16-in. steel ball around a tin-can race
with o toy moter—all mounted on slide
rails. Projecting from oscillator cose
is striker which butts against a bit of
necprene tubing pinned to rail frame.
Ball's centrifugal force causes fore-and-
aft movement of case. Forward force,
stopped by rubber bumper, is trans-
mitted to box ond drives it chead.
Rear force is not limited, so lift and
rail friction absorb it.

Te make, solder front bearing of
an aluminum-cased motor into hole
punched at center of bottem half of
cellophane-tape can, then solder ftin-
can-stock paddle to motor shaft. Solder
tin brackets (or brass tube) at back te
mount unit on rails of filted frame.

POPULAR MECHANICS




Vise Marks Speed Work

Aligning work at right angles to the
table of your drill press can be done quick-
ly and accurately without the need for
checking with a square. Simply pencil
vertical marks on the jaws of the drill-
press vise, using a square to true them, and
then scribe the marks with a sharp tool.
The scribed grooves should then be coated
with bright paint so they can be seen clear-
ly for ready reference. Spacing the marks
at set intervals will aid in measuring some
types of work.

Auger Handle Extension

When digging holes in hard or gravel-
filled soil an extension for the handle of
your posthole auger will ease the job by
providing more leverage as you apply
force. Get a rod or pipe of a diameter and
length that will allow it to be stored inside
the auger handle when not in use. In this
way, the ends of the handle can be capped
or plugged to prevent possible injury to
the hands from the rough pipe edge, yet
the extension is readily available if a job
requires added leverage for turning.

Extra “Qil Stone”

Ever find your regular carborundum oil
stone broken or chipped after carrying it
around with other tools? Make yourself a
non-breakable extra one by gluing a piece
of emery cloth to a 15 x 3 x 5%-in. ply-
wood block with rubber cement. Use a fine
grade of emery cloth on one side of the
block and a coarser grade on the reverse
side. The rubber cement makes it easy to
remove the emery cloth for replacement
when it becomes worn and glazed.—R.
Hanscom

Hose-Slitting Jig
When you have a long length of rubber
or plastic tubing to slit, you can do it as
fast as you can feed the tubing through the
saw with this simple jig. Drill a hole
through a scrap wood block, making it
slightly larger than the outside diameter of
the tubing. Then center the hole length-
wise over the saw blade and cut a kerf
through one side of the hole. Clamp the jig
to the saw fence and feed the hose through
the hole in the block, raising the blade just
high enough to cut through the tubing.
—Jerry Thompson
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Colving

ONE SURE WAY to start a noil in a place too high to
reach with both hands is to press the nail through
a small square of foil. Then wrap the foil tightly
around the poll of the hammer in the manner pictured

HOME PROBLEMS

= -

HOBBYCRAFTERS who paint china or other objects dif-
ficult to hold in working position will find that o plas-
tic bag filled with beans, breakfast food, or other par-
ticle material is just the thing for a solid support

A TURNBUCKLE of the right reach mokes o good
wrench for those stubborn screw-type jar lids. Cut
away one “buckle” as shown by dotted lines, drop
over cap and tighten screweyes. Turn and off comes lid

HOW TO remove ond reploce o single floor tile? It's
easy when you heat domaged tile with infrared
lamp until adhesive is softened. Use setup pictured,
adjusting lamp reflector about 2 in. above tile
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REMOVE COLLAR

BELTS ARE always at hand when you hang them from
the pants bar of @ wooden garment-hanger. Remove
collars from several cup hangers, drill small spoced
holes in bar, turn hooks in and hang belts by buckles

WHEN A FUSE blows you're lucky if you can lay
hands on a replacement without searching. There'll
be no problem if you screw socket shells to @ board,
turn new fuses into shells and hang near entrance box

W




SLIT A HOLLOW rubber ball about one fourth the way H\
around the circumference ot center and you have a :
non-spill container for storage of small parts, balts, i I |
nuts and such. Squeeze to open; release to close ¥

HAVE YOU ever tried to pick up o razor blade from
the floor and got a painful cut? Don't try it. Instead,
wedge a round or squoare magnet into the hollow
end of the razor handle. Then there's ne problem

WHEN IT'S TIME for lunch or a coffee break don't lay
the paint roller in the pan. The nap will flatten and
you'll get a corrugated pattern on the wall or ceiling.
Support roller on end with clothespin as pictured

WORKING A HOSE oround o flower bed to
reach a new sprinkling area can mean o lot
of backtrocking if you are to avoid damage to
plants. Fill o pail with water and let pail serve
as o portable fender for the gorden hose

MARCH 1963 171



P

T AN )

BT .

1 38

When your carrier drops the lid, or door,
of your rural mailbox this flag automatical-
ly pops up to indicate that the mail has
been delivered. It can save you many a
trip on a rainy or snowy day, only to find
the box empty. The indicator does not in
any way interfere with opening the box or
inserting bulky mail or packages, and it
works in any weather. The detail shows
how it's made and how it works. A piece of
flat steel, 1/16 in. or thicker, bent to an
S-shape serves as a pivot and stop for the
flag. A strip of sheet metal bent to a shallow
U-shape with attachment projections is
welded or screwed to the flange of the door.

p-Up Flag Signals the Arrival of Rural Mail

BLACK OR RED
L~ .

When the door is closed this holds the flag
in the down position, as indicated in the
detail. The flag and its staff are cut from
fairly heavy sheet metal to the sizes indi-
cated, and the flag proper is painted a
bright red or black, whichever color seems
best to suit local conditions of visibility.
This can be affected, for example, by the
distance of the box from the house and
whether it’s in the open or under a tree.
After attaching the parts to the box, you
probably will have to do a little hand fitting
with a file to assure that the flag works
positively and easily. Paint all parts to
prevent rusting.—Charles D, Neal

That Little Old Wine Maker Can Use Toy Balloons
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When making fruit wine, a special stop
tube with water seal must be fitted in the
neck of the jar to allow gases produced
during fermentation to escape. Since these
tubes project above the cork, there is a
danger of breakage. A better and cheaper
method of sealing the jars against air entry
is to tie a toy balloon over the neck of each
jar. The satisfactory progress of fermenta-
tion is indicated by the inflation of the
balloon. If the wine should not ferment, it
will be obvious at a glance.

In many areas of the country, wine-
making is illegal. Thus, it is strongly sug-
gested that you consult your local law
officers and the Bureau of Internal Reve-
nue before starting such a project. They
will inform you of the regulations which
apply in your particular case.

—Charles A. Oldroyd

POPULAR MECHANICS



It Isn't So

That's what you'll say when you try this
stunt, it just isn't so. But there it is, a hole
through the palm of your hand. You bring
about this illusion by looking fixedly
through a short length of paper tubing
with one eye, the other eye directed at
the center of the palm of your hand. You
can even see objects in the background
quite clearly through that hole in your
hand! But even though your eyes may
be rated perfect, or nearly so, don’t pro-
long the illusion for lengthy periods. Take
a frequent break. And if you have any
serious eye defects—or some not so serious
—it may not be wise to try this stunt.

Subs for Thumbscrews

Often in experimental work you need to
set up an assembly temporarily for testing
or checking. When the parts are of wood
you can substitute screw eyes and washers
for small bolts, thumbsecrews or ordinary
wood screws. The eye of the screw eye
permits quick disassembly and re-as-
sembly either by the thumbs or a nail
Drill a clearance hole in one piece and a
shank-size hole in the joining piece and
draw together with the screw eye and
washer as detailed.—W. F. Schaphorst

T-Square on Runners

Smudged pencil drawings are one of the
everyday problems of artists and drafts-
men. The smudges are caused by moving
the blade of the T-square over the pen-
ciled work and they are always difficult
to erase neatly without erasing part of
the drawing. One way to prevent these
smudges when it comes to ruling a series
of horizontal lines is to fit polished sheet-
metal clips over the blade of the T-square
to serve as runners. Spaced on the blade
so that they do not pass over any part of
the drawing, the runners raise the blade
clear of the surface.

Always at Hand

When working intermittently on a diver-
sified soldering job you need a safe keeper
for the iron, or copper. Also you need to
have that block of sal-ammoniac always
handy, as a small copper tip is difficult
to keep clean. To solve both problems one
tinkerer made this handy caddy which
holds the iron and the sal-ammoniac
block. It consists of a base of 3s-in. ply-
wood, a holder, or well, for the block
made by tacking 3g-in. strips to the base,
and a spring-steel tool clip which holds
the iron.—Frank Fritz
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SATURDAY MECHANIC

Something new un-
der the hood! On
most ‘63 cars, the
long-familiar gen-
erator has been re-
placed by a new
current-making de-
vice you should
learn to pamper

GETTING TO KNOW
YOUR ALTERNATOR

By Morton ]J. Schultz

OST AMERICAN CARS of '63 have

been equipped with what may ap-
pear to be, at first glance, a new device
for producing electricity. It's an AC alter-
nator, and it will no doubt replace that
ancient powerhouse—the generator—in all
cars within a year or two.

Actually, alternators have been around
since World War II and in wide use for
some years in police cars, trucks, and cars
equipped with telephones and two-way
radios. In 1961, Chrysler Corporation put
alternators in all of its passenger cars,
marking the introduction of this unit to
the general automotive public. Now, in
1963, alternators have replaced generators
on all General Motors cars, with the ex-
ception of Corvair, and on the Mercury,
Lincoln, Thunderbird, Rambler Ambassa-
dor and Studebaker.

You may even have an alternator on a
passenger car that dates back before 1961;
separate-purchase alternators are easily
adaptable to all automobiles originally
manufactured with generators.

The big advantage of alternators, besides
being lighter, smaller, and a more reliable
source of electric power than the gener-
ator, is that they keep batteries fully
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charged under all driving conditions, in-
cluding idle. This means that you can park
your car, keep the engine idling and
operate a number of electric accessories,
such as the radio, heater or air condi-
tioner, without having to worry about dis-
charging the battery. However, there is an
accessory load at idle when the alternator
will not be able to produce enough current
to keep the battery fully charged. When
this load is reached, the car’s ammeter or
alternator troublelight will flash discharge,
as on any generator-equipped car.

The alternator and generator do the
same job. They convert mechanical energy
to electrical energy. Furthermore, they
both produce alternating current and con-
vert this to the direct current needed by a
battery and automotive accessories. In
other words, the direct current that leaves
both the alternator and generator is ex-
actly the same.

All alternators consist of a stator and a
rotor, shown separated in photo at top of
next page. These differ from a generator’s
field coil and armature principally in their
method of converting AC to DC.

In generators, brushes are used to pick
alternating current off a commutator, con-

POPULAR MECHANICS



ROTOR OF ALTERNATOR (pointed out with left hand) does same job as generatoer's armature (right hand).
Other half of aolternator assembly is stator lying at far right. It corresponds to generator field coil

verting that current to direct. Alternators,
however, employ silicon rectifiers, or di-
odes. (Don't be confused by the fact that
alternators also contain brushes, since
they are used for a different purpose than
in a generator. Alternator brushes supply
fizld current to the rotor by contacting
two slip rings mounted concentrically on
the rotor shaft.)

A rectifier is a chemical disk that
changes alternating current to direct cur-
rent since it permits current to flow in one
direction only. In other words, the recti-
fiers used in alternators have a low resist-
ance to the flow of electrical current in one
direction and a high resistance to the flow
of electrical current in the other direction.

This low resistance allows current to
flow from the alternator to the battery,
but the rectifiers’ high resistance prevents
a return flow from the battery to the alter-
nator when battery current exceeds al-
ternator output, as when the engine idles.

Both alternator and generator have reg-
ulator units, shown below, but the makeup
of these differs in one important aspect—
the absence of a circuit breaker (the cut-
out relay) in the alternator regulator.

In the generator regulator, the cut-out
relay connects and disconnects the gen-
erator and battery at the proper time.
When generator voltage is higher than
battery voltage, such as when the engine
is accelerating, the points of the cut-out
relay close magnetically, causing current
to flow from the generator to the battery.
When current in the battery is higher
than in the generator, such as when the
engine is idling, the points open. If the
points remained closed, the current would
flow back into the generator, causing dis-
charge of the battery and possible damage
to the generator.

The alternator is self-rectifying, provid-
ing a constant, steady flow of current to
the battery with no return flow. That’s

ALTERNATOR REGULATOR (left) hos simple one-piece construction, in contrast to three-unit regulater frem
a typical generator. The one part that's the same in both is voltage regulator which is being pointed out
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why it allows the battery to maintain a
full charge, even at low and idle speeds.

Both the generator regulator and alter-
nator regulator contain a voltage regulator
unit that limits the amount of voltage the
generator or alternator can produce at any
one time. This is needed to prevent an ex-
cessive flow of current to the battery, and
to keep the alternator or generator from
burning itself up.

Regardless of the type of alternator sys-
tem on your car—Chrysler, Delco-Remy
“Delcotron,” Electric Autolite “Presto-
lite" or Motorola—troubleshooting and
testing are basically the same.

Anyone equipped to test and service
generators can easily do the same with an
alternator. (Some mechanics even contend
that alternator trouble shooting and serv-
ice are easier. They claim that replacing
parts in an alternator is a lot simpler.)
When trouble shooting and testing, keep
in mind one fact—that in order for an al-
ternator to produce electricity, it must
have normal field current, and the stator
circuits and rectifiers must function.

CAUTION

Before moking any test meter connections
{os shown in photos on these two pages)
disconnect the ground battery cable after
making sure ignition switch is off. Failure
to do this may damage alternator if meter

leads are hooked up incorrectly

As you can see by the trouble-shooting
chart on the preceding pages, nine types of
malfunction can occur in an eleetrical
system charged by an alternator. These
malfunctions are centered in four areas:
the alternator itself, the alternator regu-
lator, the battery and the fan belt.

There are only two periodic tests needed
to make sure the alternator and alternator
regulator are operating properly and not
developing a malfunction: the current out-
put test and the voltage regulator test.

Before conducting either of these tests,
the battery should be checked with a hy-
drometer or voltmeter. If less than %
charged, it should be removed and charged
or a new battery installed. Unless the bat-
tery is nearly or fully charged, test results
will not be accurate.

To perform the current output test
(photo and diagram at the bottom of this
page), first disconnect the cable connected
to the battery (BAT) terminal of the al-
ternator. Connect the positive lead of an
ammeter to the BAT terminal of the alter-
nator, and the negative lead of the am-

CURRENT OUTPUT TEST tells you overall condition of charging system. When hooked up as shown in sketch,
ommeter reading shows condition of alternator and voltmeter reading shows condition of alternator regulator
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TEST ALTERNATOR REGULATOR independently by
throwing o jumper wire between regulator’s ignition
and field terminals and hooking voltmeter to battery

meter to the cable end you disconnected
at the alternator’s BAT terminal. (All cars
to date that have alternator systems are
negative grounded.) Now, connect a jump-
er wire between the BAT and field (FLD)
terminals at the alternator. (The third
terminal you see there is the ground.)

In line with the caution at the top of the
page, the battery ground cable was dis-
connected before you began. It must now
be reconnected to the negative battery
post. Hook up the voltmeter with its posi-
tive lead going to the battery’s positive
post and its negative lead going to the bat-
tery's negative post.

Turn on the car’s lights, radio, and other
electrical accessories for a few minutes
with the ignition off. This drains the bat-
tery sufficiently, so the alternator will op-
erate at peak output, providing a truer
test reading.

Start the engine. The ammeter should
read the number of amps at which the al-
ternator is rated—in today's cars, any-
where from 30 to 40 amps. If not, there
is a malfunction in the alternator, and the
unit should be removed from the car for
trouble shooting.

The voltmeter should read about 14.2 to
15 volts for a 12-volt charging system, and
7 to 7.5 volts for a 6-volt charging system.
If not, the wvoltage regulator unit needs
an adjustment.

If vou wish to test the regulator without
checking the alternator (photo above)
simply connect a jumper wire from the
field terminal of the regulator to its igni-

tion (IGN) terminal. Hook the negative
lead of the voltmeter to the battery's neg-
ative post and the positive lead of the volt-
meter to the battery’s positive post, then
start the engine.

Since most alternators are equipped with
pre-lubricated bearings, they require no
periodic lubricating service. However, at
regular periods—every 5000 miles or so—
the outside of the alternator should be
wiped clean as shown on page 174. Check
dirt accummulation that could obstruct
the flow of air.

In testing or trouble shooting the alter-
nator, there are certain precautions that
must be observed which are unlike those
involved in checking a generator:

{Please turn to page 218

WITH ALTERNATOR OFF CAR, check condition of rectifiers with special tool or ommeter colibrated in one-amp
scale. When touched with probe (left) each should read ot least 13 amps. Rectifiers are wired together on in-
side of stotor cose. To replace faulty one, clip wires and knock it out with punch. Seolder wires of new one
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'I'mlgute Box Increases Stomge in Stntmn Wagon

IDEAL FOR HAULING camping gear,
as well as extra cans of gasoline and out-
board-motor oil, this two-compartment
box can be built from 1%-in. plywood to a
size that will fit the wasted tailgate space
of any station wagon. The rear compart-
ment is vented, as shown, so that fumes
from the stored gasoline will not seep into
the station wagon or front compartment

- "'ﬁ.t

" - i :
* ;“,‘F.'_ﬂiﬁ *; ‘

which opens from inside the vehicle. Stop
blocks atop the box keep it from sliding
backward once the upper tailgate door is
closed flush with the box top. A snubbing
cable hooked to the box and rear bumper
is fitted with a compression spring and
turnbuckle to keep the box and tailgate
from bouncing. Chest handles aid removal
of the box.—Dr. William J. Jahoda

HEIGHT—TO FIT
SMUG AGAINST
UPPER TAILGATE
DOOR WHEMN SHUT o

TO sUIm
TAILGATE PLUS
15"-18" OF FLOOR

T AT
TAILGATE
OPEMING
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FOR SHII'I'TERBIIGS
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KONICA FP single-lens reflex camera features com-
plete interchangeability of lenses available in focal
lengths from 35 through 800 mm. With a 52-mm.
f:1.4 lens it is priced ot $229.95. With 52.mm. f:1.8
lens, $199.95. Case costs $16.95. Flash attachments
ond other accessories are available. Konica Camera
Corporation, 404 Park Ave., 5., New York 16, M.Y.

BALMITE 50 slide projector is housed in o plastic
case measuring 4 x 5 x 9% in. and weighs only
2 |b. Operating on a 50-watt lamp, it has no mov-
ing parts. Slides are inserted monually, each new
slide ejecting the previous one. Casts a 40 x 40-in.
image from 9% ft. away or operates as close as

2 ft. Less than $15. Bausch & Lomb, Rochester 2, N.Y.

ROLL-A-WAY DARKROOM iz o walnut-veneered cabi-
net that can alse be used as a tea caddy er roll-
ing buffet. It measures 48 x 20 x 34 in., includ-
ing legs ond casters, ond the interior is fitted to
hold necessary dorkroom accessories such as an
enlarger, trays, chemicals, tongs and timer. Priced at
$31.95. Durst, Inc., 37-14 4B Avenue, LI. City 1, MN.Y.
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BLACK-AND-WHITE NEGATIVES of extreme controst
are made by simple process of projecting or printing
color transparencies directly on high-contrast film

WOODCUTS
By Marguerite Johnson

TRIKING IMITATIONS of woodcuts
and etchings such as shown here can
be made by anyone with ordinary dark-
room equipment. The method is extremely
simple as color transparencies are “print-
ed” on high-contrast film which then is
processed by a special developer to make
a negative from which you produce prints
in the usual way. The film and developer
are Kodalith Ortho Type 3 (sheet film),
and Kodalith Fine-Line developer, or
equivalents in other makes.
Transparencies can be “printed” on this
film either by contact of the transparency
placed directly on the film for exposure, or
by using an enlarger. In the latter case the
film is placed on the enlarger easel just

—
e ¥
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FROM COLOR TRANSPARENCIES

like paper being printed. Using an enlarger
permits cropping undesired portions and
enlarging the essential part of a picture.
The negative is made to a size that will fit
in the negative carrier of the enlarger for
producing subsequent paper prints. You
can either cut the film to this size first and
then expose it, or you can project the
transparency on the film, and trim it to
size after processing. This high-contrast
film can be handled in a red safelight,
having a Wratten Series 1A filter.

As the colors of transparencies often are
misleading in respect to the grey tones
that they produce when transformed into
black-and-white negatives, it will be help-
ful to view the transparencies with a mon-
ochromatic filter such as a Wratten No. 90.
Generally, simple subjects without clut-
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tered backgrounds are the best for pro-
ducing good woodcut and etching effects.
Because exposures are long on this film,
you will have time for burning-in or dodg-
ing. To eliminate the effects of stray light
from the enlarger during exposure, wrap
a cloth around the housing.

Using the developer at 68 deg. F., put
the exposed film in the tray with the emul-
sion side up and agitate the developer un-
til the image appears faintly, which takes
about 20 seconds. Then press the film by
its edges against the tray bottom, ceasing
agitation and allowing development to
continue until the image is satisfactory,
which takes from 1'% to 212 minutes.

From the negative you make prints in
the usual way. Normally, good results are
obtained with No. 2 paper.




FOR CAMERA BUGS
Camera Bag Strap Holder

It is annoying to have the strap of your
camera bag slip off your shoulder when
walking, but the use of an ordinary pin-
type drapery hook will take care of the
problem perfectly. Simply insert the
hooked pin in the shoulder of your coat
or jacket with the curved end of the hook
outward, toward your arm. Bend the hook
a bit so that the strap is less likely to slip
out if it becomes necessary for you to raise
your arm.—William Swallow

Flash Tube Protector

Photoelectric tubes of the type used in
slave flash units are delicate objects and
cannot stand rough handling. They can be
safely stored or carried in aluminum con-
tainers used to protect the more expensive
brands of cigars against crushing. Cut the
container to fit the length of the photo
tube, allowing enough space to permit
small pieces of sponge rubber to be in-
serted at each end. Retain the thin wood
liners that come with the cigar containers
to provide additional protection for the
fragile tubes.—Frank P. Fritz

Emergency Agitator Handle

If you mislay or break the agitator han-
dle for the reel of your roll-film developing
tank, an old toothbrush will come to the
rescue and serve as a good substitute.
Simply cut a section from the toothbrush
handle long enough to suit the particular
tank. Then file a notch in one end of the
plastic handle so it will fit over the cross
web of the tank reel. The hole in the other
end of the handle will let you hang it on
a nail for safe keeping. Intermittent agita-
tion during developing is important and
you should not consider using a tank which
is without a means of rotating the reel.

Film-Pack Developing Aid

Photographers who only occasionally
use a film pack in their press cameras may
not have the proper hangers for develop-
ing the negatives. Since cut-film hangers
are unsatisfactory for the job, I devised a
simple method of developing them. I
fastened each negative to a small cork with
a thumbtack. The weight of the film holds
it under the solution in the tank but the
cork will float and keep it from slipping to
the bottom. Bob the cork up and down
during the developing, fixing and washing
processes.—Wayne C. Floyd
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Squares Measure Pipe

One method of measuring the outside
diameter of a pipe quickly and accurately
involves the use of two squares to form a
gauge. Simply slip the pipe into the angle
of a steel framing square, then rest another
square on top of it so that the legs are
parallel with those of the first. You will
be able to read the outside diameter of the
pipe from the vertical scale of the first
square. The second square may be another
framing square, a try square or simply a
piece of scrap lumber or cardboard con-
taining a right angle since no scale is re-
quired on this one.—E. M. Harman

Spindle Sander in a Jifty

When using a drum sander attachment
with your portable electric drill, you can
often do a better job by running the work
over the drum rather than vice versa. This
improvised table made of scrap 1-in. lum-
ber held together with flatheaded wood
screws supports the drill firmly in an up-
right position, leaving both hands free to
hold the work. Just run two pieces of cord
through holes in the sides and tie the drill
in place. Cut the top from 3s-in. plywood
and add a 2-in.-dia. hole centered over
the drill chuck to accept the sanding drum.

—Robert C. Cutchshaw

COMING UP NEXT...

SPORTSMAN’S SCOOTER. If you have o yen to get out intc the backecountry but don't like
hi“l‘lg, be sure to pick up the April issue. It tells you how to build o rugged off-trail
scooter that just dotes on rough terroin. Powered by a 2V5-hp. 4-cycle engine, this pock
vehicle is ideal for toting comping gear, or simply toking a load off a tired fisherman's feet.

HOT-DIP GALVANIZING. A thick coating of zinc is one of the best barriers to rust ever dis-
covered. Mext month, PM shows you hew to do your own galvonizing at home, using easy-
to-cbtain materials and relatively inexpensive equipment. Don’t miss this one.

BICYCLE BUILT FOR TWO. For less than %10 you can turn two standard bikes inte an eye-
catching tandem that will give the whole family hours of fun and healthful exercise. Trim
your waistline without trimming your pocketbook. It's all in the April issue.

CARVING WITH A FLY CUTTER. Add thot special custom touch to any of your furniture
projects by decorating them with rich carvings. You don’t have to be a woodcarver. Just use
o fly cutter in your drill press, ond you’'ll turn out carvings thot o professional would envy.
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NO, IT'S NOT PLUGGED IN! A thermoelectric battery converts canned heat into power to run this tiny fon

Fun with a Homemade

By Harold P. Strand

E'RE ALL FAMILIAR with every-

day demonstrations of electricity
converted into heat—the common hot-
plate and scorched insulation are ex-
amples. But fewer of us have actually
watched the reverse process of heat being
converted into a practical source of elec-
tric power.

Here are plans for a simple thermoelec-
tric battery—or thermopile—that gener-
ates enough electricity to set a fan whir-
ring. It's fun to build, and makes an ideal
Science Fair project.

A German professor named T. J, See-
beck is credited with the discovery, in
1821, that when the junction of two dis-
similar metallic conductors is heated, an
electric current is produced. Over the
years since, this phenomenon has been
explored by many experimenters, with
the result that a number of thermoelectric
batteries have been developed for gen-
erating small amounts of electricity.

186

THERMOPILE

Thermocouples, used today in industry for
measuring temperatures, were also a re-
sult of Seebeck’s discovery. However, as
a source of practical power, the “Seebeck
Effect” has remained relatively inefficient.

Recently, modern laboratories have tak-
en renewed interest in this system of
obtaining electricity without moving parts.
Improvements have been made through
the use of semi-conductors and new tech-
niques which may eventually result in
an efficiency comparable to that achieved
by currently-used methods of generating
electricity. There is now every indication
that further research may lead to exciting
developments in this field.

Unfortunately, semi-conductors of a
type suitable for thermoelectric experi-
menting by amateurs are not readily avail-
able in a form easily handled without
laboratory experience and equipment.
However, we can conduct some very in-
teresting experiments with thermocouple

POPULAR MECHANICS



VOLTAGE TEST AT EACH ARM shows output of .25 ATTACH TEST LEADS to output terminals when all
volts. Such individual checks determine if voltage is four arms are connected in series. The reading now
about the same at each arm. A lower reading at one  is about .9 volt—the total output of the thermo-
arm indicates one or more junctions ore badly pile. Use a DC milliammeter (not shown) to test for
brazed or welded, making high-resistance joints  current output. Should be about 170 milliamperes

440 BOLTS 7|
T}
i #22 WIRE
8> | HEAT-RESISTANT
$)  INSULATION

THERMO-COUPLE
ENDS BRAZED
OR WELDED

COPPER COLLAR
34" HIGH, 21" DIA.

BRACKETS SPACED
= TO USE ARM SCREWS

3%" BRASS
: OR
STEEL TUBE

et e
T

|fasieds
Qi Ay

STOVE BOLT




INDIVIDUAL THERMOCOUPLE is cut to 4% in. and
bared wires at one end are joined with several tight
twists. This will be hot junction at center of ther-
mopile and must be brazed er—preferably—welded

OPPOSITE ENDS are twisted after thermocouples are
anchored to arms. Here, adjacent thermocouples
are joined in series and the twists are silver-solder
brazed with propane torch set for red heat (right)

COPPER COLLAR is attached to underside by brockets
fastened with one of two beolts used to join each
arm. Collar keeps heat within area of het junctions

188

wire that can be easily obtained and
worked. A thermocouple is a junction of
two dissimilar metals and when the junc-
tion is heated, a small voltage will be
developed. When a number of thermocou-
ples are connected in a series, we have a
thermoelectric battery or thermopile.
There are several different kinds of ther-
mocouple wire available. These include
iron-and-constantan, chromel-and-alu-
mel, chromel-and-copel, chromel-and-
constantan. These double wires may be
bare, or insulated with a heat-proof glass
material. The junction of the wires can be
either brazed or welded, but welding is
preferable—especially for the hot junction.

The thermoelectric battery shown here
uses insulated iron-and-constantan ther-
mocouples in a very simple design that
could be duplicated by most home experi-
menters or science students. It is con-
structed entirely of fireproof materials for
safety. The heat source is a container of
canned heat. This inexpensive commercial
product is a form of solidified alecohol
that burns with a safe, clean, hot flame.
The maximum voltage developed will be
just under 1 volt—enough to operate a
small motor with an attached fan as a
visual demonstration of the phenomenon
of thermoelectricity. The motor pictured
is an Aristo-Rev, available at most hobby
shops. It has ball bearings and special low
friction brushes so it will operate on a
voltage as low as .5 volt. It will run as
long as heat is applied to the hot junctions
of the battery.

The general design of the thermal bat-
tery can be seen in the photos at left. Four
groups of six thermocouples each are
bracketed to asbestos-cement (Transite)
arms with the hot junctions projecting into
an opening at the center. The cold junc-
tions are series splices made at the outer
ends. Wire is used to connect the four
arms in series at terminals provided, giv-
ing a total of 24 series-connected thermo-
couples.

You'll need about 10 ft. of No. 20 iron-
constantan thermocouple wire, in a twin
cable with glass braid insulation, and
about 315 ft. of No. 22 or 24 stranded wire
to connect the binding posts. This wire
should have heat-resisting insulation as
enough heat may radiate from the flame to
soften plastic insulation.

The center platform is elevated from
a Transite base on stilts consisting of bolts
through pieces of tubing. This provides
space to slip in the container of canned
heat. The cover seen on top, in the photo
on page 186, is a screw cap from a small
jar; it's placed over the opening to help
confine the heat.

(Please turn to page 208)
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ONLY ONE screw is needed to attach the ciler to the cross-feed secrew guard. Countersink the screw head

TO CUT clean sharp
threads in steel, or ma-
chine a long workpiece be-
tween centers, you need a \
steady application of cut- BRUSH Q)
ting oil to lubricate the WITH
lathe tool and dissipate
heat. Where the volume of
work does not warrant
the outlay for a coolant
pump, this simple setup is
the next best thing. The
photos above and the de-
tail at the right tell you
everything you need to 3/18" x 1*
know to make the unit and STOVE
adapt it to your lathe. It
travels with the carriage

CUT OFF

and applies oil in a steady, FILE FLAT

uniform film flowing from

the brush. Catch the ex- BASE
ALUMINUM BLOCK

H'x1Vx2v

cess that drips from the
work on waxed paper.

TuRN DOWNTO [
0.25 AND THREAD @

[
HAHJLE

%n X 2'."?"
DRILL ROD

%-20 ——e

10-32 BRASS F.H,
1 MACH. SCREW
9‘@ ATTACHES BASE

TO CROSS-FEED
APRON

Setscrew Locks Jaw to Widen Use of Pipe Wrench

Moveable jaws of pipe wrenches are not
only pivoted so they will lock on to pipe
or any other round work, they also are fit-
ted loosely so that they are easily adjusted.
But if yvou have need to use the wrench on
square or hexagonal stock or as a pipe
vise, then a socket setscrew turned into the
pivoted housing carrying the nut and
threaded arm of the jaw is an advantage.
The hole drilled and tapped for the screw
should register with the flute in the side
of the arm. Then when the screw is tight-
ened the jaw is locked rigidly in the hous-
ing, enabling you to use the wrench as a
holding vise and also on work of irregular
shape.—David Simpson
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SHOP SHORT CUTS

Guaranteed Accurate

Positive spacing of radial holes through
wooden dowels or metal tubing is a fast,
repeat operation with this jig. The photo
pictures the setup. The dowel is held in a
shallow V-cut near the end of the block,
which is clamped to the drill-press table
with the center-to-center distance be-
tween the drill bit and nail equal to the
spacing required. After drilling the initial
hole you use the nail as a spacer.

Flexible Rule

Ruling a scribed line accurately around
a length of tubing is done easily by using
a hose clamp as the “ruler.” Slip the clamp
over the tubing and locate it with one edge
at the point where you want the scribed
line. As you tighten the clamp move the
band back and forth slightly to make sure
it seats accurately. Then scribe along one
edge of the clamp band all the way around
as pictured. Then loosen the clamp, slide it
off and cut the tubing on the line. Or, if
you're careful, you can omit the scribed
line and use the clamp band as the guide.

Spaced Keris

Spaced saw kerfs in a length of stock,
which is to be bent without steaming, can
be cut just twice as fast by using two
blades of the same diameter on the arbor
of your radial saw. Using washers of vary-
ing thickness between the blades, you can
get almost any spacing that the length of
the arbor will permit. Make sure before
you start the saw that the blades clear the
guard and that they run true. A small nail
inserted in a hole drilled through the saw-
table fence will help in spacing the dual
cuts accurately.—R. J. DeCristoforo

Flip-Over Miters

This jig enables you to cut miters at any
angle simply by flipping the stock over for
each successive pass. First, make arbor and
miter-gauge settings to give the compound
angle vou want. Then make the initial cut
about 3 in. from the end of one of the
pieces to be mitered. Attach this cutoff to
the end of a 1 x 2 and screw the latter to
the miter gauge in a position to give the
length of mitered strip you need. To make
the second cut, just slide the stock along
the gauge until the mitered end contacts
the mitered end of the stop. To make the
third cut, turn the stock over.

POPULAR MECHANICS



CURRENT CHECK of washer's
water-level control (pressure
switch) tells whether current is
coming through timer. After af-
taching clips, turn machine on,
snop tester switch te position
Mo. 1 (sbovel and press push
button. For this operation, don't
plug tester into o power supply

HOT-SERIES

By Frank P. Fritz
1? RUSTRATED when home appliances

or electric motors quit dead on you?
Build yourself this nifty little tester and
vou'll be able to diagnose the trouble and
know what repairs or new parts are
needed to put them in working order.

You'll also be able to check if current is
being supplied to motor leads, wall out-
lets or timer contacts. And you'll have a
bench power supply with controls.

It's hard to believe that so compact and
simple a unit can replace a bulky, expen-
sive, vulnerable vommeter—or three sepa-
rate test cords. But though the test box
has only three functions—current check,
continuity (series) check and controlled
power supply—it can track down nearly
90 per cent of all motor malfunctions.

All materials needed for its assembly
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WHEN CHECKING CONTINUITY of motor windings,
switch is ot Position 2. If test lamp glows, switch to
3 to opply power to check if moter will run. If motor
runs only when motor shaft is turned, starter is faulty

are available at radio supply houses. They
shouldn’t run over $6, incuding the Cen-
tralab non-shorting lever switch, a DPST
line-cord switch, two NE 51 H neon glow
lamps and two Dialco lamp sockets: a red
cap No. 931 (for the pilot light) and a
miniature bayonet socket No. T07—plus
a type 102 interlocking chassis case and
all the banana plugs and alligator clips
you need.

To check if current is being sup-
1 . blied—as at wall outlets, or through
the contacts on timers, toasters, motor

SET NEXT TO MIRROR to show both sides at once,
switch’s three positions become clear. “0" repre-
sents pole toward line. No. 1 is the open position

192

WASHING-MACHINE TIMER MOTOR con also be
series-checked with switch on Position 2. In phote
obove, series check has just been made and switch is
being set on MNo. 3 to check the escopement gear

leads and the like—cut off the power to
the item to be tested. (If it's a motor, un-
plug its line cord.) Attach alligator clips
to the motor contacts and put the test-box
switch in the No. 1 position., Now, restore
power to the item being tested and press
the tester's push button. If the test lamp
glows, current is being supplied to the
machine or outlet as the case may be.
For continuity testing, put the switch
« in No. 2 position. When the test box
is plugged into a wall outlet, the pilot
light will glow red, and probes are used to
test for broken wires, open contacts in
timers, and defective fuses, solenoids,
bulbs and flash lamps. When testing an
appliance, turn its switch on after discon-

CLIP OUT the diagram below and glue to side of
tester box to prevent error in use, Figures refer to
position of lever switch; “off" or “on’ to line switch

r |
I I
I |
1 1
| 1
| |
I |
1 SERIES CHECK I
: = | '
CONTINUITY Eﬂ_ 2&ON |
[ — = w A.C. |
I I
: POWER SUPPLY I
I

i 34 ON
110V OUTPUT ac, |
| -~ |
L T R T o
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necting its cord. To test the cord itself,

touch a probe to one contact at each end. ’
If the tegt lamp glows, ynu'vehestlfhlisheg HERE S How TO
that one wire in the cord is unbroken, an
you can move the probes to the other two WIRE THE TESTER LR
contacts. If the lamp fails to glow, try ,
moving one probe to the other contact at TO 10V AC U
that end. If the lamp still doesn’t light, a
wire is broken or a connection is loose.

You can test a household bulb or flash
lamp by merely touching one probe to the

base and the other to the side. The test NE 51 H 24,000-OHM
lamp will glow if current is passing through TEST LAMP ] _1-15-W. RESISTORS
the filament properly, though of course A DPST

the test box won't pass enough current to TOGGLE
llght or flash the bulb. SWITCH

With the switch in the third position,
3 « plugging the test box into a wall out-
let gives you a hot line, with controls, for
bench testing. Combining functions 2 and
3 gives the tester a dual purpose. With the
switch at No. 2, current is supplied to the
probes or alligator clips for a series check
as described above. If both lamps glow,
the motor’s continuity is okay and you can
flip the switch to the No. 3 position to sup-
ply current to operate the motor—without
risking further damage to it. For this dou-
ble function, attach the tester’s alligator
clips to the plug prongs of the appliance PENCIL o

AC PILOT

2 POLE, 3 POs5.
NS 1454 SWITCH

BANANA .. FLUSH
JACKS AND s FEMALE
PLUGS PLUG

or to the motor leads. If the item doesn’t PROBES ~ -'" ’ ,;,JSHl
funetion under this set-up, it needs further BUTTON
checking and repair. ALLIGATOR

A bonus function of the tester is that, CLIPS

(Please turn to page 222)

...AND HOW THE THREE SWITCH POSITIONS CHANGE
THE FUNCTION OF THE TESTER

¥

AC OUTPUT
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PRECISION INDEXER
FOR YOUR JIGSAW

By Walter E. Burton

HIS ATTACHMENT lets you cut

equally spaced slots and notches to
identical depths for gears or decorative
disks.

It will guide disks up to 4-in. in diam-
eter (wood, hardboard, plastic or metal)
against a blade, file or special cutter in
your jigsaw and space the kerfs or notches

evenly around the edge to a pre-set
depth. The indexer can also handle square,
hexagon or other polygon shapes of vari-
ous thicknesses. Disks or rings whose
edges are shaped with the attachment can
be glued together or mounted to form such
articles as trays, boxes, lamp bases and
furniture pulls. Contours or grooves cut in
the disk edges make possible inlay pat-
terns or carved effects difficult to achieve
by other methods.

The indexer consists of a notched index
disk or a spur gear used as an index plate,
a latch for locking the index disk at vari-
ous positions, and a shaft on which the
work blank is mounted and whose move-
ment is controlled by the index plate. To
provide blade clearance, the index shaft is
separate from the work-holding shaft, the
two being coupled by a pair of identical

WORK YOU CAN DO with the indexer and occesso-
ries (background) includes decorative notched-and-
fluted edge of disk at lower left, perfectly-meshing
wood gears, and angled inlay grooves in jewel box

POPULAR MECHANICS



spur gears. All of this is mounted on a
metal bar that can be moved smoothly
back and forth in a channel formed by
hardwood guides mounted on a hardwood
base. To eliminate play, one of these guides
is screwed to the base block through elon-
gated holes for sideways adjustment. The
other is notched to provide clearance for
the locking-screw nut.

The work-holding shaft is a steel rod
soldered into a small spur gear so as to
form its axle. At the opposite end, a flange
is attached by means of a setscrew. Flange
dimensions aren’t critical, but the widest
diameter should be about 7 in. Three or
four small secrew holes are provided to
fasten the work blank to this flange. A thin
washer between gear and bar provides
gear-edge clearance.

Near the unthreaded end of the index-
plate shaft is a shallow groove to receive
a locking screw that holds this shaft in its
hole in the sliding bar. The distance be-
tween the two shaft holes is such that the
gears will mesh snugly without binding.
Projecting 4¢ in. above the top surface
of the index-shaft gear and spaced about
34-in. from the shaft, is a small pin that

12720 WING NUT

IDENTICAL BOSTOM G177 GEARS SEE
(ABOUT 114" PITCH DiA.) *{ DETAIL ‘A’

ON ', STEEL RODS ..
s e

FILE
FLAT FOR
SETSCREWS | |

Bot g Bo0 o gagW

STEEL SLIDE

14" COLLAR

WORK-HOLDING
FLAMNGE

SETSCREWS

GEAR-ADAPTER
COLLAR
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CUSTOM-MADE CUTTER mokes fast work of wooden
gears. Before filing teeth (sketch), bevel bar with file,
and finish shaping with scroper made of tool steel
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SPECIAL INDEXING DISK—where existing spur gear won't serve—is seated on shaft as shown, left. Lothe-
gear collar serves as spacer between thin steel plate and locking nut. Kerfs can be cut using this indexer, with
lothe gears as temporary indexing plotes. A good starting set would be disks with 48, 56 ond 60 kerfs

engages holes in the index plates and the
lathe-gear-adapter collar, to insure against
shifting if the wing nut is loose.

The gear-adapter collar is a simple
flanged collar used to mount a lathe-
change gear as an index plate (top photo,
page 194). Collar dimensions in Detail A,
page 195, are for gears with %ig-in. holes.
Preferably the collar should be provided
with a key or pin to engage the slot in the
gear hole. Its flange is drilled to fit the
spur-gear pin. When a thin index plate is
used in place of the thicker gear, this
adapter collar is placed on top to span the
unthreaded portion of the shaft. This also
keeps the collar handy and prevents it
from straying when not in normal use.

The latch is a square steel bar sliding
in a U-shaped holder made by bending a
steel strip as shown. The bar slides in
holes drilled with a 4-in. bit and filed
square. A coil compression spring operates
between one end of the holder and a pin
(small nail) in a hole drilled crosswise

DECORATIVE EDGING is easy with indexer to give
equal spacing of olternate v-notches and flutes. For-
mer are cut with triangular file, latter with rat-tail,
chucked in jigsaw. Finger pressure minimizes bounce
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through the latch bar. The latch handle is
a short length of brass tube bolted on near
the back end. The other end of the bar is
filed wedge-shaped and preferably hard-
ened. The latch is mounted so that when
its tip engages a notch in a 21%-in. index
plate, the coil spring is slight compressed.

To limit slide movement toward the jig-
saw blade, a threaded Y4-in. rod extends
from the latch end of the slide and is
equipped with several nuts, the first of
which strikes against a notched metal stop
plate fastened across the guide strip. The
second is a lock nut. A cap nut on the end
is an optional feature that keeps you from
gouging your palm on the projecting rod.

The base block is undercut to provide
clearance for large-diameter blanks. This
block is fastened with screws to a hard-
board panel which can be gripped readily
by a C-clamp on each side, to anchor the
indexer to the saw table.

Although lathe-change or similar gears

(Please turn to page 234)

WIDE KERFS are cut with two blades clamped side-
by-side in jig saw. Slont was achieved by tilting
table. With kerfs filled with plastic steel, this disk
became part of jewel box shown on opening page
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* What You Should Know About It
* How to Find The Kind You Need

F THE LAST REEL of tape you
bought skittered past the re-
cording head at an odd angle, shed-
ding flakes as it went, your machine
may be ready for the repair shop.
But too often the real culprit goes
unsuspected. It's tape—a product of
considerable precision. Whether you
get good performance depends on
three factors: the manufacturer, the
type of tape and you, the user.

A lot of complex technology dur-
ing tape manufacture is aimed at a
single result. The tape must glide
across the heads, never losing inti-
mate contact. With uncanny accu-
racy, a plastic backing (the tape's
shiny side) must be coated with an
incredibly smooth layer of iron ox-
ide. Anything short of this creates
a hill-and-valley surface that takes
on the characteristics of sandpaper.
(Two revealing tests you can make
on coatings are shown in photos.)

Badly coated tape is responsible
for a potful of evils. Aside from
wearing out heads prematurely, it
plays havoc with frequency re-
sponse. Low-pitch sounds distort in
the “valleys” since they need the
full oxide depth. High tones drop
out when a “hill" comes along and
holds the tape a few thousandths-
inch from the head. In really bad
cases the oxide flakes onto the head
damaging perfect tapes played later.

Tape quality depends surprisingly
little on the producer's choice of
raw materials. Nearly all manufac-
turers use acetate or Mylar as the
base material. Iron oxide is the
magnetic coating. Reputable firms
place great stock in techniques and
quality control to turn out a uni-
form product. Consider the slitting
process. As shown in the photo, it's
in the final step of manufacture that
a wide roll of tape is slit into stand-
ard Y-inch widths. If the cutting
edges of the rotary knives are not
perfect, the tape emerges with a

DROP A LENGTH of tape frem reel to detect
“skew,” curl or cupping, os described in text
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1. EXTREME EXAMPLE of how bod tape can ruin
head. Once smooth and shiny, head is now clogged
and roughened by oxide particles shed from tape

2. MICROPHOTO OF TAPE coating reveals uneven
deposit, chief couse of poor tape. Blob of oxide
can prevent close contact or break off in machine

3. SIMPLE TEST of coating on acetate tape is done
on metal edge. Few, if any, particles should
floke awoy when dull side of tape is rubbed

4. TEST OF POLYESTER tape is done by stretching
section of tape, as shown. If it is properly coated,
particles of iron oxide will not flake off during test
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toothy edge. On your machine fine burrs
break off and foul the heads. They trigger
the same kind of deterioration in frequency
response and head condition as poorly
coated tape. Make this another checkpoint
in evaluating tape—examination of both
edges should reveal extreme smoothness.
Shoddy tape slitting introduces another
problem you can spot. It's “skew,” which
results from an uneven knife cut. Such
tape delivers poor quality since it rides
past the heads in slightly diagonal fashion.
It takes just a moment to check for “skew,”
as shown in the photo on page 197.
Cupping and curling are two more signs
of poor engineering. These deformations
are caused by temperature and humidity
changes. Tape can behave like a bi-metal
thermostat; its two layers—oxide and
backing—expand at different rates and the
stress pulls everything out of shape.
What about so-called “bargain” tapes?
Prices on the unbranded product are at-
tractive, but these items are a gamble.
Such merchandise flows from several
sources; end runs which the manufacturer
won't guarantee, re-slitting operations
which cannibalize used computer and
video tapes and splice jobs of odd lots.
Some prove suitable, others might be

POPULAR MECHANICS



stretched, scratched or bear other signs of
damage. Although they are erased they
could contain objectionable noise levels, If
you still want to speculate on the “white
box,"” stick to non-critical applications like
voice, dictation, ete. Just be certain to
check the oxide coating as described.

The prospective buyer of tape is con-
fronted with an array of sizes and styles.
Choosing among them introduces the sec-
ond major factor—tape type. Price differ-
ences exist, but don’t make the mistake of
buying the most expensive kind in the
hope of improving the sound of your ma-
chine. Cheap or expensive, the output of
a reputable manufacturer usually sounds
the same on a home-type recorder. (This
assumes that the tape has none of the basic
defects described earlier.) However, there
are big differences just as important as fi-
delity—playing time, strength and lasting
qualities. Here's how they add up:

Acetate, 1.5-mil. This is standard tape.
It's economical, lasts long when not sub-
jected to wide variation in temperature
and humidity. If you're a purist with a
sharp ear you might want 1.5-mil tape
(the thickest type) for its low “print
through” qualities. It has the least tend-
ency to transfer sound from one tape laver
to the next.

(Please turn to poge 212)
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5. LARGE FINGER HOLE in reel (lower left) mokes
threading somewhat easier. Same reel, however,
may warp in time due to slit from the rim to the hub

6. SLITTING PROCESS ot factory cuts tape into
familior %-inch width. Poor quality control in this
step causes tape “skew’ or rough edges on the tape

7. ANY POINT of tape contact must be kept scrupu-
lously clean. Left te right: rubber roller, metal
post, tape heads, pressure pods and tape guides

8. NEW TO THE FIELD is “sandwich” tape. Ultrathin
J005-mil plastic keeps oxide from touching head,
preventing wear when tape is played constantly

D035 MIL
POLYESTER

OXIDE

\

1 MIL POLYESTER
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SPY MICROPHONE could get lost in a pile of poper
clips. It's really a special kind of transistor. A minia-
ture metal disk at the top picks up vibrations and
sounds, then injects them inte the transistor via a
diamond stylus. The transistor amplifies these signals
and can be connacted to an amplifier input. This
unit was developed by Raytheon. A similar unit has
also b==n announced by Bell Telephone Laboratories

TINY TAPE RECORDER easily sits in the palm of your
hand—it's enly 5 x 3% x 2 inches. The TR-401 Pcck-
ette is battery powered making it completely port-
oble and weighs only 1%2 pounds. Neot for hi-fi
recording, but excellent for voice recordings of all
types. $59.95 from Croig-Panorama Inc., los Angeles
18, Calif. It slips right into a suit jocket pocket

PICTURE-FRAME CABINET conceals on B-inch high-
fidelity extension speaker behind your favorite phe-
tograph. It can be easily connected to any radio,
TV, or phonograph and you can stand it up on a
desk or table or hang it on o wall. Comes with
25 feet of hookup cable and is sold by Sears Roebuck
for $19.95. A inhle-mp version is alse available

FLAT FREQUENCY RESPOMNSE frem 1 cycle
to 1 megocycle is one unique feature of
the Haorman-Kardon Citation A. This top-
quality stereo preamp tokes advantage of
computer and missile printed-circuit tech-
niques to insure stability of its al-transis-
tor circuitry. One of the 11 printed-circuit
cards in the unit has been pulled out for in-
spection. The unitis available as a kit for $250
and completely wired and ready to con-
nect into your high-fidelity system for $350

POPULAR MECHANICS
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01gtte B
means 4 ‘

a lot..

det Lot More from LM

more body in the blend...there's a special
rich-flavor leaf—and more of it—among L&M’s
choice tobaceos.

more flavor in the smoke...every puff is
heartier, for L&M has more longer-aged, extra-
cured leaf than even some unfiltered cigarettes.

more taste through the filter...and L&M’s
filter i1s the modern filter — all white, inside and
outside —so only pure white touches your lips.

e

It’s the rich-flavor leaf that does it!
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WHAT A PICKUP!

— [\
@) ®

What a pickup you'd have move the cab forward so
if you could... you could see the road better
and have more loadspace...

put a cover on the load area put double doors at the
to keep out the weather back and side for easy
and prevent theft... load handling, and...

... keep the cost of all these wonderful improvements below $100.

YOU Can! An Econ-

oline Van gives pickup
owners all these advan-
tages—at a price within
$100 of most pickups! And
the money Econoline saves
on gas and upkeep soon
pays for the differencel

FORD
ECONOLINE
‘63 ECONOLINE offers 204 cu. ft. of protected load- VA N

space; long, low, flat floor; % -ton payloads. New options @
: PRODUCTS OF AOTOR COMPANY
include double doors on laft side; windows all around!
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Drag-Boating at 152 m.p.h.

(Continued from page 131)

both the prop and the engine to be mounted
at the stern. The stern-mounted engine is
an important ingredient in drag racing.

Even Experts Back Flip

The weight at the rear helps prevent
prop thrust from kicking the boat into a
series of forward flips, but a danger is
that it also encourages backflips. When the
power suddenly goes on, the nose of the
boat rises high above the water, and the
over-eager prop, held in the water by
the weight of the motor, literally runs the
stern underneath the bow. Even in the
hands of an expert driver there is always
the possibility of a drag boat doing a back
flip. The real value of V-drive is that it
allows the propeller shaft to be set at an
angle that gives the propeller the optimum
angle of attack, a necessity for high speeds.

V-drive units come in a variety of ca-
pacities. Some are in-and-outer shifts,
with no reverse: others have forward,
neutral and reverse; and others, the kind
used in boats that don't pretend to have
any purpose but dragging, are direct drives

—that is, they have nothing but forward
%ears The ratios vary; The Golden Thing,
or example, has a Halibrand V-drive that
operates on a 66-percent overdrive. This
means that when the Thing's big engine
is rapping around 7000 r.p.m., its 12 by 18
propeller is turning over something like
12,000 r.p.m. And it happens instantly, The
torque figures on a perfectly tuned drag
engine are extremely high.

V-Drive Problems

But like most innovations that solve a
problem, a V-drive creates one that is pe-
culiar to super-speed dragsters. It derives
from the placement of the torque unit, far
forward in the boat, where double shafts
have to reach for it; the drive shaft from
the engine and the prop shaft that runs
back through the hull to its place under
the rear-mounted engine. This arrange-
ment gives a dragster a condition that's
something like the driveline in an auto-
mobile, without the tunnel. A dragster pilot
sits with two high-speed shafts less than a
foot from his legs and little more than a
foot from his midsection. If one of these
shafts should let go during a hot run, the
parts would whip around like a wet noodle
in a high-speed drill.

The answer to this threat is a V-drive
“cage”—a sturdy metal cross member with
cutouts through which the two shafts pass.
It's located amidships, practically beside
the driver. It's a neat solution to the prob-
lem, but it also illustrates a point that's as

MARCH 1963

true of boat dragging as it is of any kind of
racing: the higher the speed, the more you
need extra equipment; the more equip-
ment, the more weight; the more weight,
the more horsepower you need to over-
come it. Beyond a certain point, the cost
of every additional m.p.h. begins to multi-
ply and re-multiply. Mersereaux’s 91.09
m.p.h., for example, is about two-thirds of
the inboard drag record, but it was set
with about one-fifth of the horsepower—
and at about one-third the cost. Financial-
ly, speeds like the outboard record are
more or less in the reach of anybody’s dol-
lar, but the supercharged V-drives call for
an unusual combination of speed-blinded
courage and a thick wallet. Added to the
cost of an extraordinary power plant is the
need for an extraordinary hull.

Kidney Collapser

In the early days of boat dragging the
hot boats were racing runabouts or SK
hulls, and occasionally you'd see the dedi-
cated kidney-collapser known as the
cracker box. In terms of design, these were
essentially the same as today’s middle-
upper-class dragsters, characterized by
flat aft planing surface, shallow forward
vee, and a long-raked, needle-nosed bow.
This design is fine for a desultory dragster
that doubles as a family-type ski-boat and
runabout, but it's no more suited to top-
level dragging than a stock T-Bird is for
the automotive equivalent. And just as the
rail jobs and slingshots took over the land
drags, the “stretched” hydroplane has
come to be the accepted drag design.

The hydroplane itself is the fastest of all
hulls. Basically, it's no more than a pair
of narrow sponsons with a flat-bottomed
boat body slung between and above them.
At speed, the entire assembly rises to ride
on the sponsons, creating a “tunnel” of air
between the hull and the water—and elim-
inating most of the “wetted” area and its
speed-cutting friction. Once a hydro gets
up on its sponsons, no conventional hull
can get anywhere near it. But the hydro is
a notoriously slow starter; it has to be
nursed up onto the surface. An uninhibited
application of power to a dormant hydro
can cause an on-the-spot backflip.

An SK hull, on the other hand, will leap
to the top instantly and with relative sta-
bility because of its wide aft planing area.
But once it levels off in a plane, the broad
surface that put it there becomes a fric-
tion-prone area that speed-minded purists
find intolerable. The “stretched” hydro is
a clever combination of both types. It's a
hydro up front, a runabout aft. In a run,
the runabout section serves its entire func-
tion during the first second and the first

(Please turn to page 204)
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.5, Pat No
2,789,872

They are when you install a Sealed
Power KromeX ring set with Stainless
Steel oil rings.

It's easy as can be. Only three pieces
—no shims, no gauges, no fussing with
an "A'" or "B" set. Sealed Power's
proven end-abutment design means no
groove depth problems.

Once in, you've installed real oil con-
trol, oil control that lasts. And lasts.
Longer than you'd think possible.

Stainless Steel, in Sealed Power's
proven design, retains original tension
at operating temperatures. Fit lasts,
side-sealing lasts.

Sealed Power Stainless Steel oil
rings resist plugging. Stainless Steel
doesn't pit or etch, so carbon doesn't
cling.

Furthermore, Sealed Power electro-
polishes this premium alloy. So it's
smooth, shiny and slick, so deposits
don't have a chance to build up.

For good ring jobs the easy way, just
ask for Sealed Power KromeX with
Stainless Steel oil rings. It's that easy.
Sealed Power Corp., Muskegon, Mich.

m Ml' Stainless Steel

oil rings stop oil pumping
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Drag-Boating at 152 m.p.h.

(Continued from poge 203)

few hundred feet. From then on, the spon-
sons carry the weight; the aft runabout
portion is entirely clear of the water—
clear of drag, and cleared for dragging.

In the brackets above 125 m.p.h., the
“stretched” hydro—or the hydrobout-run-
a plane, as designers Rich Hallett and Jack
Williams call it—has the field pretty much
to itself. The Golden Thing is the fastest
of their creations so far, but practically no-
body, including Hallett and Williams,
thinks that a 200-m.p.h. hull is very far in
the future.

You can have a 100-m.ph. family-
ski-dragster if you want it. Raysoncraft
Boats are built in Gardena, Calif., but dis-
tributed nationally—and they hold the
world’s record for open course speed, a 78
m.p.h. average for five miles. Spico Boats
of Bakersfield, same type, same distribu-
tion, hold the top drag time in the unblown
gas class, 98.63 m.p.h. Both Spico and
Raysoncraft make boats that will give you
a near-100 m.p.h. ride with unblown, un-
modified engines—plus as much luxury as
runabouts ever get.

It's also possible to build a do-it-your-
self dragster. Between Glen L. Marine De-
signs of Bellflower, Calif., and its sister
company Glenwood Marine Equipment of
Gardena, Calif., you can get a drag boat
plan or frame kit, plus all the equipment
needed to turn an abandoned auto engine
into a marine-converted powerhouse.

Any one of these family-type water-
heaters will allow you to out-run 99 per-
cent of the boats in the country. Of course,
there’s the remaining one percent, the rec-
ord breakers, that will make you gargle.
However, the consolation is in the cost.
Golden Thing, for example, represents a
$10,000 investment simply standing still,
and its operating cost is somewhere be-
tween $200 and $500 per quarter mile,
which must be some kind of record even
when it doesn't set a record. A good part
of the money goes for special fuel; the rest

| would cover replacements for wvarious
| fused-together parts. Rudy Ramos of Ray-

soncraft Boats is the owner of Golden
Thing, and he takes all this in stride.
“After all,” he says cheerfully, “we
might be able to get as many as 10 or 12
runs out of it before we have to rebuild it.”
This is the attitude it takes to own a
dyed-in-the-wool go-for-broke dragster.
To someone that doesn't have it, Golden
Thing is just a $10,000 boat that won't
even take you fishing. But that’s probably
the same man who drove to Yellowstone
to look at Old Faithful, watched it perform

| and said, “Is that all it does?” * 4k
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IF YOU APPRECIATE FINE TOOLS...

WE’'VE GOT YOUR NUMBER

To some men, sanding means a block of wood
and a piece of sandpaper, But, to the man who
knows and respects good power tools, sanding
means a Black & Decker Sander. He knows
that every B&D Sander has a quality Black &
Decker-built motor, durable construction, and
the latest operating features. The finishing
sanders are gear driven and each can be con-
verted to dustless sanding with a Dust-Col-
lecting Attachment. There’s a Dust-Less Kit
for the Belt Sanders, too.

One of these UL Industrially Listed sanders
is just right for you:

U-341 PROFESSIONAL FINISHING SANDER... built for rugged,
continuous performance. Applies over 40 sq. inches of rap-
idly moving 442" x 11" abrasive paper surface for perfect
finishing. Under $50.

@

" TooLs
| ELECTRIC

Master Power

AlR TOOLS
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Black & Deckenr-

MAKER OF THE WORLD'S FIRST CORDLESS POWER TOOLS

“ DeWALT

U-241 DELUXE FINISHING SANDER . . . for heavy duty work
at a medium price. Reversible side handle makes vertical
surfaces or overhead work a snap. Less than $40.

U-141 UTILITY FINISHING SANDER ... a quality tool with above
average power and speed to spare for the home workshop.
Under $30.

U-346 PROFESSIONAL BELT SANDER . . . for fast removal in
wood, plastic, glass or metal. Heavy duty construction,
greaseless cog-belt drive. Under $100.

U-349 PROFESSIONAL DISC SANDER . . . with 7" sanding disc
for professional results. Perfectly balanced and powerful
with %4 H.P. AC/DC motor. Less than $70.

U-1016 FINISH SANDING ATTACHMENT . . . converts any B&D
Y " drill into a fast-working sander. The one to use for those
occasional sanding needs. Under $15.

For your widest choice in power tools, see
your Black & Decker dealer.

Only 25c—180 page
booklet.""Howto Choose
& Use Power Tools.'
Write: The Black &
Decker Mig. Co., D

D033, Towson 4, Md.
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CLINIC FOR HOMEOWNERS

Let Your Pool Freeze

Q—I'm planning to build a swimming
pool this coming spring and I'm bothered
much about what to do with it during
the winter which follows. Some tell me
to let it freeze; others advise that it should
always be drained. What is your advice?
o f o L,

A—Although there is some difference
of opinion and varying experiences in
handling cold-weather pool problems, it
seems to be quite generally agreed that
a swimming pool should be left filled over
winter, especially in areas where the
average frost line just about equals the
median depth of the pool. The reason is,
mainly, that when the water in the pool
freezes the frost pressure on the wall
will be more nearly equalized; there will
be less all-over movement and less like-
lihood of damage to the wall. This has
been the general experience of pool
owners in cold-weather localities. In
the northern tier of states where mid-
winter cold is more severe, swimming
pools are sometimes “cribbed”, or lined,
with softwood (pine or cedar) logs 8
to 10 in. in diameter and cut to short
lengths so that they can be more con-
veniently stacked along the walls and
lashed in place. When the water in the
pool freezes the softwood logs tend to
act as an expansion strip, absorbing and
equalizing the pressures exerted against
the wall by deep frost.

Condensation in Crawl Space

@—The four corners of the crawl space
under my new home accumulate moisture
in such quantities that beads of water
drip from the floor boards and joists.
Originally there were three vents in-
stalled. I have installed two more, but
still there is dampness present. To pre-
vent further damage, what can I do
now?—E.R., New York.

A—Yours is a common problem. Basi-
cally the cause is a variation in tempera-
ture in the space under the floor which
is just sufficient to bring the moisture
in the air to the dew point. Condensate
then forms on any exposed surface, in
this case the subfloor, the joists and the
foundation walls above grade. The one
remedy which seems to be almost uni-
versally effective—and it is not easy to
carry out in most crawl spaces—is to
cover the earth inside the foundation
with a plastic membrane, sealed mois-
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ture-tight at the joints and at the walls
where the plastic is carried up the wall
from 3 to 8 in. The earth fill under
the floor should be leveled and stones,
building debris and soil lumps, or clods,
should be broken up to provide a rea-
sonably level surface over which to lay
the plastic sheets. These should be lapped
at least 5 in. at each joint and cemented
with roofing cement or a similar mate-
rial made for the purpose. This pro-
cedure usually cures the trouble entirely
or at least minimizes it to such an extent
that it is no longer damaging.

Cleaning Paintbrushes

Q—Just how does one clean a paint-
brush to prevent the paint from working
up to the base of the bristles and hard-
ening, thus gradually rendering the
brush useless? I've tried every solvent
I can find but still I can’t get brushes
sufficiently clean to prevent paint from
hardening at the “heel”.—H.N., Calif.

A—No ordinary paintbrush will last
indefinitely and those that are used in
overhead work, such as painting ceilings
and soffits, are comparatively short lived.
The reason, of course, is the tendency
you have mentioned, that of the paint
slowly collecting at the base of the bris-
tles and hardening between usings. It is
impossible to entirely prevent this tend-
ency, but there are several tricks you can
use after cleaning in solvent to extend
the useable life of a good brush. All
modern paints, both exterior and interior
oil-base paints, set quite fast and because
of this it is necessary to clean the brush
immediately after you have finished with
it. There are a number of good brush
cleaners available but one of the fastest
acting is lacquer reducer, or thinner. Do
a thorough job of cleaning in the solvent,
then take the brush by the handle and
give it several sharp. downward strokes.
Next, holding the handle between the
palms of the hands, spin the brush sev-
eral times. There also are several chem-
ical “brush keepers” available which are
said to keep a paintbrush soft and use-
able for months in storage. Ask your
paint dealer.

As a service to Popular Mechanics readers in
solving the hundreds of problems pertaining to o
home—inside or out—vyou are invited to present
vour problems to The Clinic Editor for his helpful
odvice. Address your questions to The Clinic
Editor, Popular Mechanics Magazine, 575 Lexing-
ton Ave., Mew York 22, MY,
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To protect your engine, an AC full- AC Oil Filters use a unique filter-
flow oil filter cleans all the oil in ing medium which removes harm-
your engine every 30 seconds. ful deposits, yet doesn’t remove

valuable detergents.

There is an AC Filter specifically The next time you change your oil,

designed to fit each car on the road. change the filter, too. Help your en-
There's one specially engineered gine enjoy longer life the right way
for your car. with an AC Oil Filter.

AC SPARK PLUG lﬁ THl RECTROMICS DiviSiON OF CEnERAL MOTORS
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South Bend

with new

10" LATHES | welded steel
floor legs

New, trim floor legs . . . reinforced con-
struction of welded, heavy gauge steel
... maximum rigidity with minimum
weight. .. no increase in price!

Famous South Bend dependability.

Superfinished spindles and bearings for
uniform accuracy and fine finishes.

70 screw threads (4 to 480 per in.)...
70 longitudinal feeds . . . 70 cross feeds.

Tool room and Engine Lathe models . ..
prices start at $1346 f.o.b. factory.

WRITE FOR CATALOG

of Sowth Bend Lathes, Milling Machines,
Skapers, Drill Presses

SOUTH BEND LATHE, INC.

Sovih Bend 22, Indiana
Busilding Betrer Tools Since 1906
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up to 36 months 10 pay

Homemade Thermopile
(Continued from poge 188)

The cold-junction splices are made by
twisting together the red wire from one
thermocouple and the white from the ther-
mocouple next to it. The white wire is
the iron, and will be positive, the red
is the negative wire. To braze these
splices, flow silver solder well between
the turns of the wires. A suitable flux
for brazing should be applied at the time
of heating. The outside wires of each group
are connected to the binding posts.

Welding is preferable for the hot junc-
tions. Use an oxyacetelene torch set just
high enough to melt and flow the two
metals together with a small ball at the
end. If you lack this equipment, proper
brazing with a propane torch will suffice.

All four arms are identical to the one
pulled apart for detailing in the sketch.
The platform to which these are bolted
has a 1%-in.-diameter hole to admit heat
to the hot junctions. This opening can be
made by marking out a circle and drilling
a series of small holes inside the line. The
center piece can be carefully broken out
and a half round file used to dress it round
and smooth. The piece is then cut through
the center to make two halves. This is
done because the heat will otherwise cause
an expansion that would crack the mate-
rial. When mounting the four arms, adjust
the positions and distance that the ther-
mocouples are extending into the opening
so that they are uniformly placed in the
opening and the ends do not touch.

A collar is required at the underside to
help confine the heat; this is easily made
from a piece of .025-or-.030-in. sheet cop-
per, with angle brackets of the same
material for attachment. Each arm of these
brackets should measure about 7i;-in.
square,

All materials except the brazing equip-
ment can be obtained from Linwood
Products Co., Box 186, Wollaston 70, Mass.,
in a kit complete with motor, for $15.95,
postpaid in the U. S. * ok

Locating QOutlet Holes

What's a quick and accurate way to
transfer the location of electrical outlet
boxes when applying dry-wall panels to a
frame wall? Try this: trim the wallboard
or paneling to fit its space, then rub pow-
dered graphite on the edges of the box
before you press the panel in place. Lift
the panel from the wall and cut out the
box outline on the back surface. For ma-
terial with a dark-colored back face,
substitute ordinary chalk in place of the
graphite—Wm. Waggoner

POPULAR MECHANICS



In less than one year of actual production, over 110 boat manufacturers have
switched to MerCruiser Stern Drive Power Packages as original equipment.

110, 140, 190, 225, and 310 hp gasoline [
et / IMERI RUISER
STERN DRIVE POWER PACKA GES
© 1963, KIEKHAEFER CORPORATION, Fond du Lac, Wisconsin, Subsidiary of Brunswick Corporation

What more can we say?
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Promising Fuel Cells

(Continved from page 108)

of “nutrient” (representing waste matter)
is placed in a plastic jar containing copper
and aluminum electrodes. The bacteria in-
habit a grainy “carrier"” that fills the jar
from top to bottom. With a meter and load
resistor connected across its output termi-
nals, a cell tested in Popular Mechanics
lab indicated power of about .0001 watt.
Most significant was that this small, but
measurable output held steady for 10
straight days. There was no sign of taper-
ing off at the end of the trial. For greater
power, a number of these cells were con-
nected in series to run a transistor radio
as well as a flashing fluorescent lamp.
For competitive reasons, the reactions
in the bio fuel cell are still shrouded in
secrecy—or simply not fully understood.
Speculation about the cell just described
places it in the bio “galvanic” class. With
its metal electrodes, the unit appears to
follow the principle that dissimilar metals
immersed in acid generate electricity.

Results with Vinegar

The same cell—minus the bacteria—was
filled with vinegar (a mild acid). The
meter read the same output but dropped
down in a few minutes. A process of polar-
ization had occurred which coated the
electrodes against further action, but the
test proved this unit to be galvanic in
action—in short an ordinary acid battery
using bacteria to produce the electrolyte.

Apparently, the bacteria, in decomposing |

organic matter, are more proficient than
household vinegar.

Today, the fuel cell hovers between the
basic research and hardware stage. Costly
but effective units are here now. The big-
scale applications await breakthroughs in
new catalysts, knowledge of enzymes and
low-cost fuel. We're not ready, as one
scientist suggests, to convert the Black
Sea into a vast fuel cell to electrify parts
of Europe and Asia.

But we are out of the dream stage. %%

Does the Moon Cause Rain?

11963 SAAB ... built so well

SAAB WAGON PERFORMANCE is the envy of many
sedans. Reasons: Simple, effective engine—a quiet,
three-cylinder, two-stroke valveless unit—produces all
the power of a conventional “6." At high speeds, it
operates with gas turbine-like efficiency, yet delivers
from 30 to 35 miles per gallon. Front wheel drive;
| eliminates sway, minimizes skidding, and optimizes
over-all stability. Front wheels pull the rest of the car
firmly and effortless—around curves and corners, over
mud, ice, and snow.

SAAB COMFORT AND CONVENIENCE are extraordin-
ary. You—and six passengers or more than ls-ton
of freight—ride in total comfort. Sleek aerodynamic
design plus full major body panel and firewall in-
sulation virtually eliminate noise. Unique air stream
deflector—based on aerodynamic design—keeps rear
window clear and clean. Efficient heating and ventila-
tion system provides all-season comfort, keeps all
windows fog-free. Bonus: You get $265 worth of
accessories as standard equipment on a SAAB.

Weather Bureau records show a striking |

correlation between the phases of the
moon and rainfall in the United States.
Heavy rains have tended to occur on the
third and fifth days after a new moon and
after a full moon, according to three scien-
tists who have been studying the records.
They say the reason for the correlation
is not clear, and warn against basing any
weather predictions on the position of the
moon. However, their research may even-
tually reveal the moon's effect on rain.
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SAAB IS SAFETY ENGINEERED Driver and passengers
ride encased by a practically uncrushable steel airfoil
on wheels. The rigid unitized body shell utilizes 18- to
20-gauge steel (heavier than most American cars)—
throughout. Additional steel panels brace the engine
compartment. A built-in crash bar (usually on racing
cars only) completely surrounds the windshield, pro-
viding tremendous extra strength where you need it
most, making SAAB one of the safest station wagons
you can drive.

POPULAR MECHANICS



that it has a 24,000-mile/24-month written warranty*

4-speed lransmission

standard equipment) payload: seven peaple or

full vinyl upholstery 1120 Ibs. of freight
[

and interior

high capacity heater and
defroster for full interior
ventilation and year-round
draft-free comfort

entra-wide doors for

easy access ang loading revoluhonary airstream

deflector keeps rear window
clear and clean

efficient 2-cycle engine makes
every stroke a power stroke

detailed touches:
factory undercoating

plastic-covered steel floor
for roomy cargo area

sure-fraction, frishy

front wheel drive four coats of factory-baked .
low steening factor (2% turns enamel painl independent 4-wheel ool
lock-to-lock) for maximum complete noise 13l spring suspension with
s thmlighoeul e strut-type shock absorbers

prowide comfort on any road

Take a critical look at the new
7-passenger SAAB station wagon

Aircraft reliability and performance for those who enjoy mechanical exeel-

standards are blended with an entirely
new approach to over-all automotive
design in the Swedish SAAB 95 station
wagon. This car was built to be better,
not different . . . built by one of Europe’s
leading aireraft manufacturers. . . built

lence, technical uniqueness, and extra-
ordinary craftsmanship.

A critical look at all the facts and
specifications will prove that the new
SAAB 95 is one of the world’s best
engineered wagons.

*Engine, transmission and differential have a written warranty for 2 years or 24,000 miles.

Arrange a test drive at your
nearest SAAB dealer. Or write
for more information—and the
SAAB North American Road At-
las, a 64-page comprehensive
travel guide valued at $1.00,
i but yours for only 25¢ to cover
% postage and handling. SAAB
1. Motors, Inc., Dept. 503, 405 Park
Avenue, New York, New York,

SAAB MOTORS, INC.—NEW YORK * NEW HAVEN * JACKSONVILLE * ST. LOUIS
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What does this symbol stand for?

Pictured at top is an all-electronic ignition system.
The life preserver, below, stands for Quaker
State Motor Oil — because it actually preserves
the life of your engine best.
Made from 1009, pure Penn-
sylvania Grade Crude Oil,
Quaker State gives every car
longer-lasting lubrication,
top protection. Always insist
on Quaker State—the best
engine life prescrver.

QUAKER STATE OIL REFINING CORP., OIL CITY, PA.
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Tips on Tape

(Continued from page 199)

Disadvantage of 1.5-mil tape: shortest
playing time of all

Acetate, 1-mil. Similar to above, but
offers 50 percent more playing time on
same size reel. Thinner base of 1-mil calls
for gentler handling. If the transport
mechanism of your recorder jolts tape
during fast speed or direction changes,
tape is more apt to snap. However, you
can virtually eliminate this problem by
careful operation. One tip: pause before
switching from fast forward to reverse.

Mylar. This is the deluxe stuff, some-
times referred to as “polyester” base tape.
Like the less expensive acetate it's made
in 1.5- and 1-mil style for comparable
playing times. The big difference is in last-

| ing quality. Mylar will not crack or become
. brittle. Thus, if you want to record the kids’
. first words for playback years later, Mylar

might be worth the extra cost. You won't
need a sealed container for storage.
Mylar is durable enough to be made in
the superthin .5-mil thickness which yields
double the playing time of 1.5-mil size.
On the debit side, Mylar tends to stretch,

| rather than form a clean, easily spliced,

break when mishandled. This could cause a
momentary pitch error in music as the
stretched portion passes over the heads.
Gentle handling is a rule for .5-mil Mylar.
Stretch is minimized in a newer Mylar
“tensilized” tape.

No matter how good your recording
tape, its quality is short-lived if you ignore
care. Too often is heard the lament “the
tape sounded good when new, but now it's
muddy—no high tones.” Much of this is
traceable to insufficient cleaning and de-
magnetization. Keep tape heads free of for-
eign matter with a swab stick dipped in
alcohol. Regular cleaning works wonders
for fidelity and staves off wear.

Another bugaboo often overlooked is
demagnetization. Though tape heads oper-
ate with fast-moving magnetic fields, heads
themselves should retain no residual mag-
netism. But it does accumulate, especially
if you've recorded at excessively high lev-
els. It can be ruinous. Fresh tape crossing
a magnetized head is recorded with noise
and hiss. Demagnetization is a simple proc-
ess, performed in a few seconds with a
three- or four-dollar gadget made for the
purpose. Do it at least once a month.

Other tips: Tapes last longer if rewound
immediately after playing (to ease off the
wind-up tension). Don’t stack tane boxes
atop each other, store them on edge. Seal
acetate tape in airtight containers, partic-
ularly if there's wide variation in humidity.
Finally, keep tape heads clean! * ko
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NEW KIND OF POWER SAW

L,-"‘k |-

.."‘S"I"j

Skil Recipro Saw makes any cut from
6" fence posts to fancy patterns!

The Skil Model 577 Recipro Saw is the It’s a coping saw, hacksaw, scroll saw, jig

first portable power saw with almost un- saw, crosscut saw and rip saw that’ll make
limited cutting capacity! It’ll cut thin sheet- you twice the craftsman you ever thought
ing or thick wooden posts . . . or steel you were! You can buy it at better hard-
pipe, sheet metal, aluminum, plaster, wall  ware and lumber dealers everywhere. Priced
board, plastic laminates, you name it! under $50 (slightly higher in Canada).

i

Cuts Metals

FREE OFFERl Metal utility case and : /
8 blades if you buy the Model 577 now. ‘

Hurry! Limited time offer at most dealers. POWERW®TOOLS
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gets you |Ial:|( In

wlmra the fish
are lonesome!

Any fish that can go where Evinrude’s Lightwin can't—ain't
worth catchin’.

It's at its best where other motors can't go. Its weedless

prop corkscrews through reeds.
slides over “deadheads.”
You can stow it in your trunk without leaving golf clubs
or your wife's bag behind. It only weighs 34 Ibs.
Not that it's the lightest or cheapest motor on the market.
We built it to be rugged—first of all—with enough guts
to handle a cartopper or rental boat with real authority.
It's a compact, twin-cylinder, high-torque motor—not a
“single” like the "bargain priced” lightweights.
If a solid 3 hp meets your needs, buy it.
In case you want more power, we also make a mighty
fine 54, 10, 18, 28, three 40's and two 75's.
Just to prove that you're making the right decision, we
give you a two-year warranty.
We like to see our customers coming back—happy!
TRY THIS WINNING COMBINATION )
If you'd like to catch more fish, send for this booklet

—_ which describes a unique fishing method. 1f you'd like to
have more fun fishing, try an Evinrude. Send for catalog.

EVINRUDE

FIRST IN OUTBOARDS

Its wedge-shaped skeg

“Please send “How to Catch More Fish™ and 24- -page catalog.
Evinrude Motors, 4055 Morth 27th Street, Milwaukes 16,
Wisconsin.

...................................................

......................

PM’s Hydro Dynamic

sponsons, whlle thuse on the aft planking
slant toward the center of the boat. Taper
and round the fore ends of the two rails
covering the 54-in. slits at the inner chines.
Use calking compound and 1-in. No. 8 fh.

[ screws to mount all rails. Finally, mask
| all fastenings, fiberglass the seams, and

give the bottom at least three coats of
paint. Then turn the hull over, resting it
on a padded surface so as not to mar the
finish or the bottom of the hull.

Add the deck beams and battens, if

' you haven’t already done so, then mount
. the dashboard and add the perforated

| hardboard bottom to the glovebox. After

fairing the deck framing, install the deck

. planking and the basic hull is complete.

For appearance, the cockpit of the pilot
model was lined with lg-in. perforated
hardboard. This does add a certain
amount of extra weight, and can be
omitted if desired. However, if you wish
to do this, attach light 1 x 1 nailing strips
to the bottom of the boat and secure the
hardboard to these and the deck battens.
Then conceal the upper edges under the
rounded coaming strips.

Next, make the four seats, Fig. 7, and
mount them on Vi-in. plywood brackets
attached to the bottom battens. The self-
bailing well and fuel locker, Fig. 6, will
complete the boat. If you wish, drill %%-in.
holes at the corners of the well to allow
water to drain out. The fuel locker is a
simple box construction of perforated
hardboard framed with 1 x 2s. If you
require more space, make the locker
longer so that it runs between the rear
seats. Finally, paint the interior of the
cockpit, install the vinyl-coated deck
fabric and the boat is complete and ready
for the water. L

Reducing X-Ray Radiation

A “stored telexray” system, developed
by an Australian surgical team for use in
setting broken bones, drastically reduces
X-ray exposure time for patients and doc-
tors alike.

With the new technique, a picture of a
broken bone, taken in one 25th of a second
flash, is “frozen” on a fine mesh screen
inside a special Raytheon storage tube.
The picture can then be displayed on one
or more TV monitors for leisurely study.
This contrasts with the old system of
projecting instantaneous pictures of frac-
tures onto TV screens, where the pictures
could only be seen while illuminated by
X-ray energy, prolonging the radiation
exposure time,

POPULAR MECHANICS
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NEW Tools

“ES Even More S

CT N VERSATILITY!

NEW Looks To Match GRAVELY'’S
Unmatched POWER-PERFORMANCE!

Cheer up! Gear up with Gravely—say good-by through the tool to get your tough jobs done fast!

to drudgery, disappointments, half-done jobs! Cheer up! Gear up to make your place a show-
And watch the neighbors’ eyes pop when they place with less drudgery, more satisfaction in a job

gee yvou riding yvour stylish new Gravely—they'll well done—easily!

turn as green as that \?Eiv&ty lawn you have when FREE '"POWER V5. DRUDGERY' BOOKLET -ﬁ'.j?-" _

Gravely does the mowing. See g ; ol 1

i 2 i all about the new Gravely—in color! way |

Ride or guide for complete versatility. Power Check the Yellow Pages for your author- _ ]

your choice from 31 tools. Including NEW 50" ized Gravely Sales and Service representa-

Rotary Mower, NEW 20-gallon Sprayer. You tive. Or send for your free, BRAND

choose from FIVE mowing tools, complete lawn NEW “Power vs. Drudgery” booklet . . .

and garden attachments . . the unique Rotary Write Now!

Plow that gives you a perfect seedbed in one op-

eration . . . the power Cultivator. Name the tool TRACTOR DIVISION

vou need, Gravely's got it!

ALL-GEAR DRIVE TO, THROUGH TOOLS

All GEAR-POWERED by the one Gravely
Tractor. No belts or chains . . ., INSTANT for-
ward and reverse, plus your choice of high or low
speeds . . easy-handling with gear power to and

Studebaker

CORPORATION

5703 GRAVELY LANE
DUNBAR, WEST VIRGINIA
e
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I Ski 106 M.P.H.

(Continued from page 127)

speed skiing was invented was that it was
the only other excuse for drag boats. How-
ever, a 900-horse hot rod isn't really man-
datory equipment. Any boat fast enough
to get a skier up to 50 or 60 m.p.h. will at
least make him one of the slow ones in the
fast group.

About the only other special equipment
a speed skier needs is a tow rope that's at
least 150 feet long (twice as long as the
standar'd 75-footer, because when you're
skiing twice as fast as usual you need twice
as much room for emergency maneuvers),
and a good ski. Like the trick skier, the
speed skier uses a single stick, one that
takes a hard, toothy bite into the water but
generates as little friction as possible. The
shape that gets the job done best is one
that has plenty of built-in “rocker” or
curvature, so that only a small part of the
ski is actually in contact with the water.
On my 106-m.p.h. ride, for example, only
about a 3 by 5-inch area on the back of
the ski actually stayed wetted.

Cake Pan Grease?

Most of the really fast skiers today use
a formiea ski. I'm conservative and prefer
wood. Also, I leave it alone. Lots of skiers
use varnish, wax or liquid soap to get a
super-slick finish on the bottom, and one
skier I know even daubed his ski with
bakery pan grease. However, it's my theo-
ry that a tiny amount of drag—the amount
you get with a bottom that's so smooth that
you can't feel any irregularities—gives
about the right amount of traction for the
best control.

But even the skiers in the “don’t do it
yourself” school do make their own hind-
ings. This is because a binding on a speed
ski should fit so well that when your foot
goes into it the combination of ski, binding
and foot should feel like a single unit—just
like your own leg, only long. Bindings are
usually cut out of quarter-inch rubber, a
hard grade for the flat parts of the heel
and sole, a softer, more flexible grade for
the parts that rub against ankles and in-
steps. When you install the bindings on
the ski, you match the location to fit your
own stance. On a speed ski, your strongest
leg—the one you kick with, if you play
football—goes to the rear. This is the leg
that does most of the hard work when
you're braced so that you can keep the
nose of the ski up.

Once you're out on the water, up on the
ski and {Jeing pulled by a boat that's built
to set records for a half-mile around,
there’s not really very much you can do
but hang on, sit back, brace yourself and
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relax as much as possible. Naturally, you
stay alert for signals from the observer in
the boat, and give him some yourself if
you think you're in over your head.

However, vou can and should find the
best niche to ride in. The wake of
a boat fans out in a rolling “vee” that's
cut down the middle by the line of the
prop wash. On either side of this line is a
buffer zone of smooth, slick water that's
easy and fast to ride in. When the wind is
hitting you from the left, you'd settle into
the trough on the right of the prop wash;
with the wind on the right, get into the
left-hand trough.

And if you have to get off, you have to
do it right. Once your feet get wet they’ll
slide out of the bindings easily, even when
these are custom-made and tight as a tick.
If you have to fall, the best way to do it
is to jettison the ski. If it hits the water at
an angle, with your leg still attached to it,
nobody can help you but Blue Cross and
a hip-to-ankle cast. So if you can, slide
free of the ski, get yvour arms and legs
close to your body and roll into the water
as unobtrusively as possible. It's much
easier to avoid serious injuries in speed
skiing than in snow skiing, and this is
probably one big reason for the popularity
of the sport.

Whatever the reason, speed skiing is be-
coming one of the leading competition
sports in the coastal U.S., and there's no
doubt that the speed record will be chal-
lenged this spring. The boat that hauled
me at 106 m.p.h. is a Rich Hallet hydro
with a top speed of about 138 m.p.h. Drag
boats are now hitting 150 m.p.h. with regu-
larity, and when the drag record goes up,
the ski record isn't far behind. LR

Glass Tints Iiself

Glass that automatically tints itself blue
in sunlight and then returns to clearness
when removed from sunlight may be
available in the near future.

Recent research at the Climax Molyb-
denum Co., Detroit, Mich., has shown that
molybdenum compounds in a plastic turn
blue if placed in a beam of light. The orig-
inal color is restored when the light is
removed.

Presently, experiments are being con-
ducted by glass manufacturers wusing
photo-sensitive molybdenum and tungsten
which are added directly to the glass or
are placed in an organic layer between
two glass sheets.

The new glass would be used in store
windows, glass-walled office buildings,
automobile windshields and space vehicles
if the experiments prove successful.
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9. Playhouse plan for children

T. Room divider with desk and wardrobe

blapilie

10. Home entertainment canter 11. Roll-away cabana
Family leisure hi-li center

FREE f M = . rMnaunitﬂ Corporation, Dept. PM-3, Box 777, |
rﬂm asunlte - | Chicago 90, lllinois l

1 Please send me free "ldea Plans" booklet and |

id 19 | Plan No. {one only). 1

| NAME |

| 1

to add to your family enjoyment | ADDRESS |

| CITY ZONE I

& MASONITE shows the way! = COUNTY STATE I
Masonite is o registered frademark of Maosonite Corporation e e e s e s e s e s . e s s s s i s vl e . |
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INTRODUCING

THE DYMO HOME

I.ABEI.MAI(EH

L _

As easy as one. t-m . . three!
A quick spin of the dial, a gentle squeeze of the

hand, and out come permanent, plastic labels in |
assorted colors, with adhesive on the back so |

they stick fast to any smooth surface. The white
letters are raised and easy-to-read. They can
never be rubbed off. You can use Dymo labels
indoors or outdoors to protect against loss of
children’s toys, to put your name on things that
are yours, to keep everything that has a place in
its place. Label it, don't lose it! You can even
mark cloth with the Dymo Clothprinter acces-
sory. The new Dymo Home Labelmaker $995
is sold at fine stores everywhere.

DYMO

Anotherquality product of Dymo Industries, Inc., Box 1030, Berkeley 1, Calif
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All About Alternators

(Continued from page 179)

| Make sure battery connections are
correct when hooking them up, to
prevent damage to the rectifiers. If you
disconnect your battery cables, check
them with a voltmeter to determine bat-
tery polarity before hooking them up
again. Any reverse in cables—a negative
cable put on a positive post or vice versa
——can send a flow of electrons back into
the alternator, damaging it.
Try to avoid the use of a booster
battery to start your alternator-
equipped car. If the booster is improperly
connected, even for a few seconds, elec-
trons will How back into the alternator,
damaging it. If you must use a booster
battery, make doubly sure of the connec-
tions (plus to plus, minus to minus) be-
fore hooking it up.
If you use a fast battery charger, dis-
connect the battery ground cable be-
fore making the hook up. Never use the
fast charger as a booster for starting the
vehicle—a wrong connection could dam-
age the alternator.
The field circuit between the alter-
nator and alternator regulator must
never be grounded. Grounding of the field
| terminal of either the alternator or regu-
lator will damage the regulator.
Grounding of the alternator output
terminal will damage the alternator.
| This is true even when the system is not
| in operation since, on most systems, no
| circuit breaker is used and battery voltage
| is applied to the alternator output terminal
at all times.
The alternator must not be operated
on open circuit with the field winding
| energized. This will cause alternator volt-
age to be extremely high and may damage
the rectifiers.
Never attempt to polarize an alter-
nator as you would a generator. No
polarization is required and any attempt
to do so may result in damage to the al-
ternator, regulator or circuits.
Care should be taken when adjusting
the voltage regulator to prevent a
| short circuit from occurring between the
voltage regulator relay and the regulator
base. The tool you use to make the adjust-
ment should be insulated by tape or with
a plastic sleeve.
| Care should be taken not to spill oil
into the air passages of the alternator
when servicing the engine.
Always turn the ignition switch off
1 when performing work on the al-
ternator. Bear in mind that it is, after all,
| a power plant. * % *
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= SAVE !

with No. 1 rated

FREE MAJOR Accsgso“
OR
- Bl6 TRADE-IN ALLOWANCE

$50 for Bench $25 for Portable

Power Power

MORE Tools! MORE Tools!

ONLY SHOPSMITH and SAWSMITH have Variable Speed!

SHOPSMITH—The only complete 5-in-1 SAWSMITH — World's most versatile

home power shop. It's a saw, a lathe, radial arm shop with 6 important
sander, vertical and horizontal drill . .. exclusive features! Does every major
all in one! woodworking operation.

Only $319.50 Only $259.00

e Ask for Demonstration NOW!

55{ A GN A/ AMERICAN CORPORATION

Interstate 75—Evendale, Cincinnati 15, Ohio

T —r——
—
—
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CENITSVES BARGAIN CORNER
CentriFueaL ELECT: WATER PUMP s,

A vnique Gov't Surplus Bargain | Use on Boats, Canpers,
Troilers, in Cobins, ete, Delivers 12 to 300 gallons per
hour through use of o varioble rhecstat, Heovy duty, ex-
plosion proof motor operotes en 12 10 24 V., DC N-rtr
from either borery or genesator. Has 172" in- "
fernal pipe intoke and 1" hose outlet port,
Comes completes with Rheostal contral,
Cost Gav't Approx, 190 -

HYDRAULIC REMOTE CONTROL
MASTER & SLAVE
Ideal %o operate the controls an boots, hydroulics,
engines, machinery and ony equipment controlled
from a remote position. Eliminates conpliceted
linkage , coblas, pulleys, ste. Simply connect the
Master to the Slove with 1/4"" tubing, When line
is filled with ail the two acr as precision, nemofe ﬂmx
power tronsmission wnits. Moving handle of Moster ?Mm
coutes Slave arm to respond in exact mation.
A No. H-EX-1
Stock Limited]

Handle is lominoted leather. Overall Igth,
is 11-5/8", A spectoculor Yalue |

260 PAGES of AMAZING BARGAINS
mm  GOVT SURFLUS. Factory Closeouts and Hard-to-find
items! You'll find bargains in L5, Army, Mavy, Airforce
and Industrial Surplus PLUS the World's largest on-
the-sheif stocks of Mew and Used Hydraulic Cylinders,
Pumps, Valves, Molors. etc. Send for your copy NOW
and SAVE! 0""’, ﬁﬂu Your 50¢ will be retunced wits

— o covEn mnpiing & waimg T 1rSY order of S0 wry
TO ORDER — Send your Check or Money Order, Enclose 50% deposit
with all C.0.D.'s. All items sent freight or postage collect,
2263 E. VERNDN AVE., Dept. PM-33
LOS ANGELES 58, CALIFORNIA
JHPGBUTTTUPTURTT

Planer - Molder - Saw!

Now you can use this ONE power feed shop to turn
rough lumber into high -value moldings, trim, flooring
furniture . . . ALL popular patterns.
RIP...PLANE...MOLD...separately or all at once by power
feed...with a one horsepower motor. Use 3 to 5 HP for
high speed commercial output.

LOW COST... You can own this MONEY

MAKING POWER TOOL for only $s3000
down payment

Send coupon feday
r-------------------I----------
3 BELSAW POWER TOOLS 903 Field Bldg., Kansas City 11, Mo. §
I Send me complele facts on the MULTI-DUTY Power Tool. I

1 No cbligation. :

1

1 Name :

: Address [

1 City State 1
L LT T T P L
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ERITEIIDN co.,

INVENTORS

If you have an invention that you believe has merit, write
us at once for copy of copyrighted booklet “How to Go
About Selling Your Invention.” FREE—Just send name.
Kessler Sales corpnr-tlun * Dept. D- LY !'nmmt, Ohio

:Scope-Shot VO

Price Complete with 50]|Wol n_ Sl
DISINTEGRATING PELLETS &ilIHESHIH' -

:}:;:;::L'::‘h o il ilz; gpo_wpf =
mearrk—pnf of amokel =
~ Mg Bag &l _.;:_,a w g
XTRA - $
m;& PP P?B o rubber slings, Ig.
L utiful hed |
_.-' 'r‘"ﬁ.ﬂ‘ s nlumnu;F:I::l'h“

Pistal grip. S0 powerful it kills:
small gome. Fils pocke! perfeciyl
: Guarantesd. FMER shooting monual.
=" Order NOW from: GENERAL SPORTS
4184-mM 3 .&pplt strut. Cincinnati 23, Ohio

$10.00 Down
$6.00 a Month

| Mode L Complete with

‘g, Clinton 215 H.P.
engine

Order Now |
Bird EI'IEIH!!‘FITIE Box 427, Depl M- ': Omaha, Mebr.

A bicycle bmlt for two. Convert two
standard bikes into a tandem for under
_$10. Learn how in the April PM.

TELESCOPE 3393
25X-45X-T5X
MNEW 3 in one telescopes, 3 varlable 25%
-ux 75X magnifcation, Brass bound.
5 wer for ulira bright images =7
75 power for long range.
I'a‘-u.:rnnllecd Lo bring dis-
LANL BLATSE. I'“Nl'l‘ L4
jorts, s.i:ruru. T3
Liimes ©

sold anywhers
near this amazing low
price. American made, 5 sections.

Dpens 3 closes 1 ft.; contains 4 gEround
& polished lenses. Can also be used as powerful com-

;-numl microscope, Mass production enables us to offer tele-
afblets at 831,98 ooctoald. Money back guaraniee.

Dept. PEM-9. 331 Church St., Hartford. Coan.

WRIGHT 32-pc. SOCKET Set ND. 132

Compenents regularly
priced at $45.04

..__ff_;:_l__,ﬂm szgsz

e p— f ORDER FROM YOUR
NEAREST SUPPLIER

Exceeds highest U.5.
Government specifications

ALL THE SOCKETS YOU NEED! (3¢ thru 1%)
* Million streke ratchet—oil-proof rubber grip
* Hot forged alloy steel, fully hardened.

* Bright polished, heavy chrome plated.

1/4" Drive — Twelve 6-pt. sockets (14" to 14");
Spin-Flex handle; and box.

'I F 3 brln—Thuteen 12-pt.* sockets (14" to

*): Bi"spark plug socket; 5" extension; 18 flex

han.dli." revemhle ratchet; tote tray metal box,

* With 6- fi‘ sockets (No, 133), same price. With Ten
Point sockels lo fit hex and square nuis (No. 134),
$32.35 user nel. HURRY! OFFER EXPIRES APRIL 30,
For further details, write Dept. PM-33

| WRIGHT

TOOL AND
FOROE COMPANY

St == Barbherfon Yoo

42 Easr Siate
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Mirror Gloss

You'll marvel at FABULOY, super-tough, super-

loss, clear protective coating. Highlights
EM- beauty of lﬂ:’ll interior wood s.surfac%s. Eare NA TURAL
or finished, Magic resin formula applies wo OD
smoothly . . . dries fast. Insures maximum
Esiﬂsuncel_tu Ep::ﬂ'mlrim's sisi;& l;t Paint,

ardware, Lumber Stores. Sen or com-

plete wood finishing manual, Pierce & Ste- F’N.’SJ i
vens Chemical Corp., Box 456, Buffalo 5, N.Y.

Made by the makers of famous FABULON

FA

[SUPER-GLOSS NATURAL WOOD FINISH

%

UR
mhﬂl YO Owy R‘Qﬂs AND LURES
U

meiml o FRREE Wholesale Catahe. The most cwinpeete snad
Tully lustroted ratalog of reels, nods, beads, spinners, jiss,
lure lewlios diwl paris, sinker molds, feathers, tonls, hioks
riml Ilmnks, psl paci=, swivels, wire, ole. Over 1TO jages.
FINNYSPORTS

Fill Flavws
in Plywood

Handles like putty. Hardens like wood.

PLASTIC WOOD

The Genuine -Accept No Substitute.

NEW ELECTRIC TOOL
REMOVES PAINT
SOFTENS PUTTY

A S5LA™ x 104" electric range
heating element (350 Warts
AC.DC) i stainless  steel
shield removes paint fast,
softens putty on sash. Buy
it wherever paint i3 sold.
£9.95 SENDS TOOL TO YOU
POSTPAID.

Write For Free Catalog

ST roors

SUCCESSOR TO VARNISH

THE
UNCOMMON

\. MOTOR

N

100% PURE
PENNSYLVANIA

Tri-ex Refined three
extra steps for
Maximum performance,
Maximum protection,
Maximum economy

Scientifically fortified
to clean as you drive

It pays to be particular about
your oil—use WOLF'S HEAD.

WOLF'S HEAD OIL REFINING CO.

OIL CITY, PA.
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CHAN yE| LOCK]

You'lldo every gripping job the
easy way with a Channellock
worksaver plier. Powerful par-
allel jaw grip . . . tremendous
leverage. .. patented, smooth-
working can’'t-slip adjust-
ments. Your choice of five jaw
capacities: ¥4, 78, 1Y2, 2and 214
inches. Be sure it's a genuine
Channellock. Look for the trade-
mark on the handle. Write for
catalog showing complete line of
pliers. Made Only By Champion
DeArment Tool Company,
Meadville, Pennsylvania.
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Hot-Series Test Box

{Continued frem poge 193)

with the switch in either 2 or 3 position,
it will also tell you whether the current
supply is AC or DC—a valuable check in
some loecalities which may be wired for
either. If the current’s AC, both elements
of the neon pilot-light filament will glow.
If it's DC, only one element will glow.
As with expensive vommeters, human
error can damage the instrument. Thus,
the item being tested should always be
disconnected from its power source. The
three-position switch on the test box
should always be set at 1 or 2, with the
line switch off, before plugging in the test-
er's line cord or attaching the test probes.

| Serious damage will result, however, only

if the test box at Position 1 is plugged in
while probes are connected to a machine
that's also plugged in and turned on.
Pressing the push button in such a case
would result in a direct short—and would
blow a fuse.

The neon glow lamp, with a 24,000-ohm
resistor in series through the test probes,
prevents shock. The probes may be
touched without harm—except when the
tester’'s switch is in No. 3 position. As a

' precaution, don't handle the probes at all

at this setting; you might let the live tips

! brush against one another or—worse still

—might grasp one with each hand.
Before using it to test other items, you'll

want to be sure the test box itself is func-

tioning properly. Switch it to No. 2 (con-

| tinuity check) position and plug it into a

wall outlet. The pilot light will glow if cur-
rent is being supplied to the box. Touch
the probes together: if the test lamp glows,

the box is okay for continuity checks.

Next, unplug the box and switch to No.
1 (current check) position. Insert the
probes into the outlet and depress the
pushbutton: the test lamp should glow.
If not, check that circuit’s fuse. * &

Perfect Threads

You can improvise a threading setup on
a small lathe that will very nearly equal
the convenience and speed of a turret. To
thread short lengths of round stock, such
as studs, clamp the button die in a uni-
versal chuck on the headstock spindle.
Then place a drill chuck in the tailstock
sleeve and loosen the clamp just enough
to permit the tailstock to slide easily on
the bed ways. Place the work in the drill
chuck and move the tailstock forward
until the die engages. Reverse the lathe
to back off the side. The lathe spindle
should run at the lowest speed in back-
gear—H. J. Gerber

POPULAR MECHANICS



Assignment- build
the ‘grease gun”
/nlo ourcars

MARCH 1963

We went to the mountain to
make 1963 Ford-built cars
go 30,000 to 100,000
miles between major
chassis lubrications

Quite a task faced Ford Motor Company engineers
when they set out to eliminate the traditional trip
to a grease rack every 1,000 miles.

Like Mohammed, they went to the mountain—
Colorada’s Bartlett Mountain. More molybdenite is
mined there than in the rest of the world combined.
And from molybdenite comes the amazing “moly"
grease that helps extend chassis lubrication
intervals for Ford-built cars. This grease sticks
tenaciously to metal, stands up under extreme
pressure and resists moisture, pounding and
squeezing. It's slicker than skates on icel

MNew, improved seals were developed. Bushings,
bearings and washers of many materials were
investigated. Slippery synthetics, like nylon and
teflon, were used in new ways. It took time. And
ingenuity. But the effort paid off when Ford Motor
Company was first to offer chassis lubrication good
for 30,000 miles or two years—whichever came first
(now up to 100,000 miles—or three years—for
Thunderbird).

Engineering leadership like this alsc provides other
quality achievements: self-adjusting brakes, use of
rust-resistant galvanized steel for vital underbody
parts, durable 4-coat baked-enamel finish.

These examples of engineering excellence are just
part of Ford Motor Company’s success in bringing
you guality cars that last longer, need less care and
keep their value better.

FORD » MERCURY « THUNDERBIRD
LINCOLN CONTINENTAL

MOTOR COMPANY

WHERE ENGINEERING LEADERSHIP
BRINGS YOU BETTER-BUILT CARS
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Hurricane Killers
{Continved from page 118)

sure over a relatively small area. The eye,
of course, is at a very low barometric
pressure, but go outward into the swirl-
ing vortex and the pressure rises rapidly.
Air rushing from the high pressure to the
extremely low pressure area directly ad-
jacent creates savage hurricane winds. To
slow them down, either raise the pressure
of the eye or lower the pressure of the
area immediately surrounding it. One way
or another, reduce the pressure difference.

If Simpson and his scientists could
lighten the column over the chimney, they
figured, the pressure difference would be
lessened, the wind would slow down
somewhat, and in so doing, spread out
into a larger, gentler storm.

Nuclei for Freezing

How to start the process in the first
place? Meteorologists suspected the rea-
son the water wasn't freezing was that it
had no freezing nuclei—tiny particles in
the atmosphere—to condense around.
Since ice has a crystalline structure, the
best freezing nuclei would be particles of
ice; the new crystals could fit perfectly
onto those already frozen, like pieces of

a jigsaw puzzle falling together. But
spraying tons of ice around the sky is a
tough job. Fortunately, silver iodide erys-
tals, far easier to make and distribute, are
so similar to ice crystals in size and shape
that water can't tell the difference. It
freezes around silver iodide crystals about
as well as it does on ice.

The test, then, would consist of seed-
ing supercooled water in the upper reach-
es of the hurricane's chimney with sil-
ver iodide crystals. The only thing now
was to wait for the right hurricane.

Esther showed up in the early days of
September, 1961. By the 16th, she had
grown into a mature storm and was in
a good position for seeding, some 350 miles
north of San Juan, Puerto Rico, 1000 miles
east of the Florida coast. A task force
from Project Stormfury—a joint Weather
Bureau-Navy effort to find a way to kill
hurricanes—took off and flew into the
storm. The group included a Navy WV3,
an Air Force U-2 and four planes from
the Weather Bureau's Flight Facility;
two DC-6s, a B-57 and a B-26. A Navy
A3D was elected to drop the silver iodide.
All the craft were fitted out to observe
what happened.

On the observation planes, two types
of radar were used, a low-frequency 10-

CLIPAND MAIL TODAY!

FREE!

WINDOW PLANNING
IDEAS FOLDER

to help you make your kitchen
a beautiful, snugly comfortable
family center. Send today for
new, full-color folder packed
with illustrated ideas and a
complete desecription of the
Andersen Window line,

"] Iplaniobuild.

11 plan to remodel a
Mr.

Mrs.

Address

City State

PM-33

QW Andersen
Windowalls

Andersen Corporation, Bayport, Minn.

e

Want help in making your kitchen a bright,
cheery family center? [t's easy with Andersen
Windows. They open effortlessly to capture
every passing breeze . . . yet close snugly
weathertight to seal out dust and drafts.
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centimeter wave length rig in one plane,
and a high-frequency, three-centimeter
one in the other. The high-frequency set
could “see” both water droplets and ice
particles equally well. Even if the seeded
droplets changed to ice—the object of the
experiment—no change was expected on
this radar screen.

Proof of success would really show on
the low-frequency set. On this wave
length, only the water droplets would
show, but not ice.

When the planes got to Esther's eye,
conditions were excellent. Simpson gave
the word for the A3D to start up its sil-
ver iodide generators and make a pass
through the chimney.

The results were dramatic. Within min-
utes, a huge section of the forward wall
of the hurricane abruptly disappeared on
the low-frequency screen. When the wa-
ter droplets froze, the front simply van-
ished from the screen.

To the jubilant weathermen, this was
ample proof that a way to lick a hurri-
cane had been found.

At the same time, observation planes
flying through the seeded area reported
another sharp change. Heavy icing, which
had been noted through the entire area
of the storm, indicated that lax ge quantl—

ties of supercooled liquid water were
present. But now, where the seeding had
taken place, there was no icing.

Effect on Hurricane

The effect on the hurricane itself was
also marked. Maximum wind wvelocity in
the critical seeded area dropped a star-
tling 10 percent.

Scientists calculated later that prob-
ably some 400 cubic miles of water-laden
clouds containing somewhere between
one and five grams of water per cubic
meter had been converted to ice within
a 40-minute period. This reaction, at a
very minimum, released energy in the
form of latent heat of fusion equal to ap-
proximately eight 20-kiloton atom bombs.
This amounts to less than one-tenth of
one percent of the energy released nat-
urally by the hurricane itself during the
same period. But, triggered at the right
time and place, this relatively minor jim-
mying with the storm's works had a pow-
erful effect.

Within about two hours, with no fur-
ther seeding, the hole closed and winds
picked up speed to the previous level.
But weathermen are now confident that
repeated seedings could reduce wind in-

(Please turn to page 226)

REPLACE WITH HOLLEY
for Trouble-free Service
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Jwners Repor
on DELTA COMPACTOOL

“Big tool” power—
built-in motor RALPH ADDY,

West Lafayette, Ohlo
“I’ve had access to other, much bigger
jointers in Industrial Arts shops, lumber
yards and pattern shops, but this is un-
doubtedly the most complete and powerful
small Jointer I've used. It’s really accurate
—gives a smooth finish that couldn’t be
improved on with any size jointer. But the
best surprise of all is that 1 got my COM-
PACTOOL Jointer as a gift —from
my wife!”

DELTA COMPACTOOL

Circular Saw Jointer

Write for FREE Brochure

Rockwell e

MANUFACTURING COMPANY
Drill Press 502C N. Lexington Avenue
Pittsburgh 8, Pennsylvania

Hurricane Killers
(Continued from page 225)

tensity by 10 percent, then another 10 per-
cent, and another, and another until it
falls below the danger level. Simpson
estimates the job might take 12 hours.

“What's the next step?” I asked the tall,
graying storm chaser in his Washington
office a few months ago.

“We'll repeat the experiment at least
two more times in exactly the same way
to make sure we get precisely the same
results,” he answered. “If we do, we'd be
lin a position to go into large-scale seeding.
 With repeated seedings we'd hope to
'spread a hurricane out and reduce its
maximum winds from maybe 110 knots
'to 60 or even 50 knots. A 60-knot blow is
{no worse than a good winter storm; it
|doesn’t kill anyone. It blows down a few
| trees, maybe, but not much more.
| “We had hoped to work toward this
goal this year, but it was a disappointing
season. We didn't have a single hurricane
suitable for seeding.”

Year Is Disappointing

. This year's experience was especially
disappointing because the hurricane kill-
ers were really loaded for bear. Last sum-
mer, a team of Navy scientists under the
direction of Dr. Pierre St. Amand of the
China Lake, Calif., Naval Station, had
developed a system for even more effi-
cient cloud seeding. Under the plan, a
Navy plane would fly through the chim-
ney, drop small, disposable silver iodide
' generators automatically out of the bomb
' bay doors at rates up to four per second.
| Each one, as it tumbles down through the
'clouds, leaves a plume of silver iodide
|erystals completely through the layers
!frum top to bottom. Said Simpson, "It
lshﬂuld completely saturate the clouds
with silver iodide.” In the Esther seeding,
!s:nme 100 pounds of silver iodide were
'dropped in the chimney. With the Navy's
new gadget, hurricane fighters calculate
they'll deposit some 1300 pounds during
|a similar pass.

While the wily hurricanes didn’'t co-
operate this year, it's a pretty safe bet
that the capricious ladies won't outfox the
hurricane hunters much longer. Simpson
declared his personal vendetta on the
tropical twisters in 1919, when a great
storm hit his home town of Corpus Christi,
Tex., killing 250 and forcing him to swim
three blocks to high ground to save his
own life. )

He's been after hurricanes ever since.
And the delay of a year or two, with vic-

tory almost in sight, isn't going to stop
| him now. * k *
|
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Rating Russia’s Moon Probes

(Continued from page 93)

dozen other space sleuths doing similar
work in the U.S. At the top are four with
whom Ritchie consults frequently.

F. J. Krieger makes official studies for
the RAND Corp., the Air Force-supported
“think factory”™ at Santa Monica, Calif.
Russian-born Dr. Albert Parry heads the
Russian studies program at Colgate Uni-
versity, C. L. Zakhartchenko, a private
consultant in Washington, often helps the
Navy in evaluating Russian missiles; other
times he advises the Aerospace Informa-
tion Division of the Library of Congress.
Alfred J. Zaehringer, a North American
Aviation propellant expert, was studying
the Russian space program at a time when
few people knew they had one.

A few other space detectives have to re-
main anonymous. One used the photo-de-
tail approach to evaluate the huge second
Vostok. That ship carried Gherman Titov
through 17% orbits beginning August 6,
1951. The Russians filmed part of that
flight and part of the training activities
surrounding their manned space flight
program. The anonymous expert, who is
an engineer for a large aerospace company,
viewed the film. Here is what he saw:

® A stubby cylinder with one pointed
end, a large ring at the other end and a
line around the girth. Four rocketlike
cylinders were mounted on the ring.

® The nose, partly hidden by a detach-
able cone, was covered by a metal cap.

® A pair of control fins mounted back-
ward to the apparent direction of travel.

® A ring of rectangular ports girdling
the ship near the rear.

® Opening and closing rear shutters.

Interior views showed that the ship is
much roomier than a Mercury capsule.
There is at least one porthole for direct
viewing of the earth,

Not shown in the film, but clearly seen
in newspaper photographs of the same
ship, was a large hatch-covered hole in the
side of the body.

The most significant clue was the set of
control fins. The landing accuracy and
some of the Russians' own guarded state-
ments had indicated that some Vostoks
could be controlled to some degree in the
atmosphere. These fins primarily adjust
the angle of descent; they're probably
cooled by a liquid coolant.

The reverse mounting of the fins con-
firmed that the cabin re-enters backward
and the pilot is on his back facing the nose.

A separation line indicated that the rear
of the craft separates from the front. This
confirmed what was already known about

228

the way Sputnik 4 split into sections in a
well-publicized space accident in 1960. The
large hole in the side of the body obviously
is an emergency escape hatch for catapult-
ing an ejection seat. It is in the forward
half of the ship, revealing the location of
the pilot’s cabin and indicating the posi-
tion of the heat shield and retro-rockets.
Such positioning proved that the retro-
rockets are strapped on over the heat
shield, as they are on Mercury capsules,
and drop off after firing.

The Russians later admitted the presence
of the ejection seat.

The aft portion., the engineer reasoned,
is the instrument and guidance section.
This is confirmed by the ring of rectangu-
lar ports designed to release atmospheric
pressure from the unpressurized section
as the ship climbs to higher altitudes.
Shutters in the tail permit radiation cool-
ing of communications gear, power sup-
plies and other equipment in that section.

Mpysterious Ring

The anonymous sleuth was especially
impressed by the large ring at the rear of
the ship. It is used in place of tail fins to
keep the craft on a stable course after
launch but before separating. Four small
rockets separate the aft section from the
cabin. The nose cone is fired away from
the ship at the same time.

The metal cap near the nose protects a
glass porthole during launch and re-entry.

From these calculations, the cabin ap-
pears to resemble a metal cylinder with
rounded ends. The Russian news agency,
Tass, released a photograph of Titov
“preparing for one of the training flights
he made before his successful orbital
flight.” The size and shape of the craft he
is entering, and the location of the port-
hole cover, correspond to the cabin con-
figuration derived by our engineer.

Vostok cabin sides are subjected to much
more re-entry punishment than the sides
of a Mercury capsule, but the Russians
can afford it. They have a booster rocket
hefty enough to permit heavy insulation
for the pilot's protection. On re-entry, the
Vostok’s blunt heat shield creates a very
hot thermal shock wave that rolls up the
sides of the cabin. The walls of the Mer-
cury capsule slope inward to avoid heat.

In analyzing Vostok 2, Donald Ritchie
derived some dimensions from a display
model of a moon exploration satellite—
Lunik 3—that the Russians exhibited in
New York in 1959. The diameter of this
satellite was given as 10 feet, a measure-
ment that also fitted the Vosiok. Ritchie
studied the crude photos the Russians re-

{Please turn fo poge 230)
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Best Remover

Hefi:l?:hing
Furniture

Low-viscosity Klean-Strip is a
free-flowing remover that
peels off all furniture finishes
without making a gummy mess.
Old finish stays wet and workable, can be
wiped off easily. Leaves surface dry, clean,
ready for new finish. Non-flammable, safe.

KLEAN-STRIP PAINT REMOVER

THE KLEAN-STRIP CO., INC.
(MEMPHIS &, TENN.—WINNIPEG, MAN.

Solves Repair Problems

Durham's fills cracks and holes in
plaster, wood and tile. Won't shrink
or fall out. Economical, easy to use.

Big 4-lb. can, only $1.40 at lumber,

paint and hardware dealers, or
shipped direct postpaid in U. 5. for
$1.75. Money-back guarantee. Order
now. Donald Durham Co., Box 804-T,
Des Moines, lowa.

"NOW FOR THE FIRST TIME AT T 533
THIS RIDICULOUSLY LOW PRICE ~D.95 =%

22 Cal. Blank Cart. & Shot Revolver fes,
R ired

[ L T
8 1,
“BLACK VENDETTA" oaCob =
Latest model, not a8 toy. Cun 18 of solld stee]
construction. Lightwehrht and perfectly bal-
anced. Fires & rounds in 2 seconds] Double or
ringle actlon. Precision crafted, 5L% Inches long. Ideal
for stage, =porting events, bhoating., protection. Revolver
85.83,. deluxe leather holster 2.25.

BIG THREE ENT. INC. 1109 Sixth Ave., New York 36, N. Y, Dept.PM-263

Briggs & Stratton — Clinton
New Gas Engine Sale

Never before and perhaps never agaln—this offer of brand new
genuine Clinton and Briggs & Stratton englnes including 1 ¥yr.
factory warranty at less than cost, Perfect power for go-carts,
scoocters, [ractors, mowers, generators, pumps, sprayers, ete. We
bailed out 3 big {actories who needed cash and the savings are
yours while quantities last. det jast.

i = ‘—t
Clintan 2L4% hp, Ldl qm{fﬁ“L
Adp=Re-col]l starts =i =
er Std, 8% shalt w, iz
keoyway—romndy to g
Her, price $49.50 ~ -4 .ﬂ'f_":“
Special (iuem Iy o
-

$29.95 |~ J#
2 for .....387.80 |~
6 for ,...518000 | o ¢

",

&+
Brigogs & Stratton 2
hp, Bldl, #0101 Rope
siArt, std, Sg shaft
w, keyway., =Sturdy 4
eyvele poWwer

Hepular price 84980
Bpecial rltem  106&)

$61.50 5 :
- | 7.40
3 & for £149.50
5 ;l'l’i hpl Briggs &Stratton Ly
hp, Mdl. 143302, Re-
cufi start, Std, 1™
Brlggl shaft w. Ite-?rwr:r.
aut. choke & throttle
control—a - ropged big

engine ready to tackle
any job,
Hl.i'_:lllar price. . 802,.60
Specia

frem. 1059 , . H?.so
2 fur $130.00 6 for $350.00
Hemoember these engines are absoluotely perfect and standard and
under factory warraniy. Money back guaraniee. Order now while
slofcka are complete. Feoiories—write us on any new jtems that are
surplus to your needs.

Send 10 for 100 page catalog.

MASTER MECHANIC MFG. CO.,Dept. LEI*NBurlington, Wis.
Southern Customers write Dept. A-363, Box 65, Sarasota, Florida
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“TOOK IN $217

FIRST 10 DAYS”

Some make more, some less. ..

We help you to start Your
Own All-Year Business

Make Big Money! With
our easily operated,
highly efficient Wall
Washer, Charles Stelle
took in $217 in first ten
days. E. L. Goss took in
more than $10,000 in one
year. (G. H. Jones wrote,
*I made a net profit of
$1200 on one job.” And
no wonder—this machine washes walls 6 times
faster and better than by hand and with no
mess—no drop cloths needed.

+ We

Your Money-Making Dppurlunltr

want more men to go into this profitable busi-
ness for themselves and enjoy independence—
freedom from layoffs and bosses. Customers
Everfwhere—hﬂm, offices, schools, churches,
hotels, etc. How much you earn depends largely
on you, but we help you to start and work with
you for your success. What you take in is
mostly profit. No need to rent shop or office;
operate from home. Can start spare time until
your full time is justified.

OURS IS NOT A LEASE ARRANGEMENT » You
are free to operate in an independent manner.
You sign no contract. You own the deterger
outright and are always your own boss...and
every dollar you take in is yours to keep. You
pay no fees, or dues, or royalties to anyone.
And you take no risk. Your deterger is fully
guaranteed and enough supplies come with it
to return far more than your investment. Many
earn the cost of the deterger in a week or two.
It costs nothing to get the details...write TODAY.

Lose No Time—Send Coupon Today for All the Focts

FREE BOOK! MAIL COUPON TODAY!

‘-."‘-.II"l'l'!'....-l."".-‘

® VON SCHRADER MFG. CO. .
a 310 W' Pl., Racine, Wisconsin -
. Send at once (no obligation) your FREE booklet =
e containing information about vour WALL WASHING
® MACHINE and how [ can start my own permanent, ®
® profitable business. -
[ ] L ]
. .
- MHame. ™
- .
®  Address .
[ ] L ]
: City. Tone Siote :
. ']

o
-] Chrome Plated
triple-plated chro-
or nail., & long, 133" diam, Ideal for small boats and

'“‘wi'*l"““mw:ﬁ Sounds like a
g mium over brass,
power boat owners, Only $2.95. Two for £5.70.

steam job when
Made in West Germany. Has 3 pilpes and safety-chain
EMPIRE MDSG,, Dept. PM, 140 Marbledale BRd., Tuckahoe, N.¥.

—_— e
g% BOAT WHISTLE o $2-%
you blow it. Heavy
lanyard with attachment on end to hook onte any tton,
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more to come

Clip and save . . .

HOW T0 IMPROVE
INSIDE PAINT JOBS

Use DURATITE WOOD
. DOUGH when you
"-w-l*"-" want a better plastic
wood filler for wood-
~ work cracks and splits.
/;’:77' e Matches wood or
takes paint. Only one-fill for deeper holes. Easy
sanding. Nine popular wood-finish colors.

&———= Use DURATITE WOOD

| <> DOUGH before re-

1Tl )

I . 5. e finishing wood panels.
' 74 W Nine wood colors.
|f ~ , Fills and hides small
\ e cracks or deepest

holes. Sands smooth. Takes spirit stains, paint,
or finish. Your best plastic wood filler buy,

i ¥ - - z ¥
If your dealer doesn't carry these products,
please send vs his name and address.

DAP INC., Dept. 31, DAYTON 31, OHIO » SUBSIDIARY PLOUGH, INC.

DAP/ DURATITE/ Indo

Rating Russia’s Moon Probes

(Continved from page 228)

leased on the Vostoks. He saw that the
rear end of the Vostok, minus the stabiliz-
ing ring, was identical to the rear of the
Lunik 3.

A Soviet air show at Tsushino gave
Ritchie a clue to the Vostok’s length. The
outline of the craft was clearly visible in
a photograph of a helicopter carrying
either a Vostok or an excellent model.
Precision dividers told Ritchie the length
was three times the diameter, or 30 feet.

Mercury capsules, with escape tower
and retro-pack, are 26 feet long and T4%
inches in diameter at the heat shield.

When Popular Mechanics reached Rit-
chie following the dual flights of Nikolayev
and Popovich in Vostoks 3 and 4, he al-
ready had studied them enough to know
that the ships were apparently the same as
Vostok 2. Rocket expert Wernher von
Braun confirmed this opinion.

Russia's Next Move

U.S. space experts generally agree that
the Russians are building a larger booster
rocket and a bigger pilot cabin for the ex-
pected moon trip. However, they also agree
that the present booster and a modified
Vostok could make the trip around the
moon and return to earth. The question is:
What kind of voyage do they contemplate?

The 14,000-pound Vostok seems to be
the Russians’ present basic pay load, and
Ritchie assumes it is the craft they'll use.
Beginning with the recovery point on
earth and working backward, Ritchie cal-
culated the rocket weight and power nec-
essary to deliver a Vostok from the moon
to an earth orbit: the booster needed to
raise the Vostok and its sustainer rocket
from the moon's surface: the rocket needed
to lower Vostok, the sustaining rocket and
the moon launch booster onto the moon's
surface; and the rocket needed to deliver
the whole system to the moon from an
earth orbit where it would be built.

To assemble the required rocket in a
parking orbit, he calculated that the Rus-
sians would have to launch 33 major com-
ponents into space. Thirty-three launches,
all directed to a tiny rendezvous in space!

The task sounds impossible. But the next
best feat—sending a man around the moon
and back without landing—is much easier.
For a circumlunar flight, Ritchie calculated
that the Russians need to launch only
seven pay loads toward an orbital rendez-
vous where the spaceship would be built.

Viewed against the Nikolayev and Popo-
vich flights, this is what Washington ex-
pects the Russians will do. * &k
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"It makes sort of a tic-tic-tic peep baa-room”

Imagine trying to diagnose an engine's ills
from a description like that. And yet, good
mechanics do it all the time. That's because
most mechanics today are better trained
than ever before. And part of that training
comes from the makers of Perfect Circle
piston rings.

Many years ago we set up our Doctor of
Motors clinics to provide mechanics with
specialized training in engine maintenance,
Over 800,000 men have attended so far!

When you want to be sure of top piston
ring performance, ask any mechanic about

MARCH 1963

PISTOMN RINGS + CYLINDER LINERS -
TURBINE BLADES AND WHEELS -
SPEED CONTROLS - HAGERSTOWN, INDIAMA

Plants and Subsidiaries: HAGERSTOWN, RICHMOND, NEW CASTLE, TIPTON AND RUSHVILLE, INDIANA
THE PERFECT CIRCLE COMPANY, LTD., DON MILLS, ONTARIO, CANADA = SCHELLENS TRUE CORPORA-
TION, IVORYTOM, CONMECTICUT « PERFECT CIRCLE INTERNATIONAL, FT. WAYNE, INDIANA « PERFECT
CIRCLE WOLLAND M.V, THE HAGUE, METHERLANDS «
ARGENTINA, AUSTRALIA, BRAZIL AND FRANCE

the power you get with Perfect Circles.

Or ask a race driver — 28 of the last 35
Indianapolis winning cars have been Per-
fect Circle-equipped.

Ask a NASCAR or USAC winner. Year
after year more of the major competitions
are won with PC-equipped entries than by
cars using any other brand of rings.

When you want an engine that really de-
livers in pick-up, power, and oil economy,
always be sure to re-ring with Perfect
Circles — the piston rings preferred by the
engine “pros” throughout the world.

PERFECT CIRCLE

PRECISION CASTINGS
ELECTRONIC PROGRAMING EQUIPMENT

Faclories, Affiliales snd Licemsess in MEXICO,
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Shopping

for tools

PORTABLE WIRE-WRAP tool, at left, can make op-
proximately 4000 solderless electrical connections
with 24-ga. wire on one charge of its nickel-cadmium
battery. Can be equipped to wrop 22 to 32-ga.
wire. The built-in charger uses 110-volt, 60-cycle
current to recharge the battery in 14 to 16 hours.
A product of Gardner-Denver Company, Quincy, Il

UMNIVERSAL SQUARE includes o scriber, horizon-
tal, vertical ond 45-deg. bubble-levels, os shown
in drawings. It can be used os o bevel-square, o
graduated scale (arrows) showing angle settings of
the blade ronging from 0 to 270 deg. The 7-in.
blade is marked in inches ond centimeters. Price 32.
Carolyn Creations Co., Box 2042, New York 1, N.Y.

THROWAWAY RAZOR-BLADE knife. Hondle of folded
sheet steel is paortially covered with plastic cord.
Priced at 3 cents ($6 for 200), it is inexpensive enough
to discard when the blade becomes dull, eliminating
the time and cost of sharpening. The 2-in. blode is
covered except for o la-in. strip above the cut-
ting edge. Edmund Scientific Co., Barrington, M.

EZ-SHARP eleciric-powered sow sharpener at lower
left handles circular blades of 4 to 24-in. diam-
eter, including corbide-tipped type. An ovailable
accessory holds the blade stationary so each tooth
automatically receives the same degree of set, elimi-
nating guesswork. Priced ot $95.50. Easysharp
Corp., 900 Monroe Ave., N.W., Grand Ropids 2, Mich.

THUMB-TACK HOLDER (below) has a built-in mognetic
tip that holds o tack in place for insertion while
pressure is exerted on the ember-colored plostie
handle. The hondle is hellew, providing storoge for
36 tacks. The magnet can be used to pick up pins,
paper clips, needles or other small metal objects.
$1 from Hollis Co., 1133 Broadway, New York 10, M.Y.

POPULAR MECHANICS



JUST

ADD

A GALLON

OF GAS

AND YOU'RE
READY T0 GO
225 MILES

s el

L-I.

plus destination
and setup charge

Up to 225 miles per gallon is no trick at all for the thrifty Honpa “50”. But its amazing economy
and low price tag are only the beginning. Thousands of Americans each month are discovering
how much fun two-wheel travel can be. .. to work, to school, to outdoor recreation spots. . . on the
Hownpa “507, Traffic’s a breeze. You can park the “50" anywhere. And Hownbpa's superb 4-stroke,
50 cc OHV power plant —the envy of engine manufacturers the world over —purrs like a kitten
at 45 mph cruising speed. With its automatic clutch, 3-speed transmission and advanced, dual
cam-type brakes front and rear, even a youngster can ride the Honpa “50" safely and easily the
first time out! W Get acquainted with America’s new riding habit (there are 4 beautiful models,
including the all-new Trail “55") at one of the more than 800 Honpa dealers across the country.
For the dealer nearest you, call Western Union by number and ask for opeEraTOR 25. Or check your
Yellow Pages.

—— = g B PR e .
| AMERICAN HONDA MOTOR CO., INC. Dept. PM-63-3 |
|  P.0.Bex 20918, Pico Meights Station, Los Angeles 6, Calif, |
= Please send literature on the HONDA “*50" line to: =

FHONIDA | - |

. = STREET |
World's Largest Motorcycle Manufacturer F G e =

AMERICAN HONDA MOTOR CO., INC., P.0. BOX 19-488, LOS ANGELES, CALIF. | I
| STATE PHONE I
1 | am 'mww!:sw ] Inca::n Iiterature on -~ 1
| ) (8 ‘models from 125 to 30sec). |

COPYRIGHT 188 AMERICAN HONDA MOTOR CO., INC, it i et -
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NEW DELTA

fast-Flo

HIGH-VOLUME
BILGE PUMP

SUBMERSIBLE
wor 571995

® Pumps 10 gallons a minute against 3’ head.

@ Easily handles salty, sandy and other
contaminated water. No screens to clean.

® Dependable 12-volt D.C. Leece-Neville motor...
heavily chromed solid brass housing...seals
resistant to oils, gasoline.

® Impeller and impeller housing of molded Delrin®.

® Compact 534" high, 434" dia., weighs only 314 lbs.

e Fully guaranteed.

resonant tone. Solid brass with
heavy chrome finish. Motor is
permanently sealed. Tone

FREE—Marine catalog. Write today.

.DSIta LIGHTS THE WAY

Delta Electric Co., 323 W. 33rd Street, Marion, Indiana

make
gardening
fun!

FROM SPRING TO FALL TILL
UP TO 5,000 SQ. FT. AN HOUR!

Let ARIENS SUPER JET do all the "dig-
ging” for you! Tills 24" wide; has finger-
tip controls . . . power tine reverse.
Choice 5 engines: 3 h.p. to 5 h.p. for
every tilling need. Unequalled for de-
pendability, performance, value!

mUVE

Write for free literature! r &

L]
e/ company

*, o
161 Calumet St., Brillion, Wis. ==
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Indexer for Jig Saw

(Continued from page 194)

may be used for index plates, special disks
can be made. Those in the photos were
cut from electrical junction-box covers,

| %4 in. thick; the notches are slitting-saw
| kerfs !1¢ in. deep. When this indexer was

assembled, the lower surface of the latch
bar turned out to be slightly higher than
the top surface of the index-shaft gear. So

- each index plate was equipped with a

POWERhorn Far-reaching |

unaffected by vibration. |
12-V. Model A-2998, $14.95

e-in.-thick spacer disk to raise it into
full engagement with the latch tip.

For shaping gear teeth and making other
special cuts, you can custom-make blades
to fit your jigsaw, as shown in the open-
ing photo and detailed at the top of page
195. This particular soft-steel bar was
first filed roughly to the desired contour,
then shaped with a scraper made from
Vie-in. tool steel. A spur gear was used
as a filing template to shape the V-notch
at the scraper’s business end.

By sliding the work-holding flange up
its filed shaft, you can mount disks up
to about 33 in. thick. For thicker pieces, a

' shim—such as a rectangle of hardboard—

is placed into proper position between the
clamping panel and the saw table.

Preparing the Disks

Here's the recommended routine for
preparing work disks: Rough out the disk
on the jigsaw, or with a circle cutter in the
drill press, and bore a Yi-in. center hole.
Place the disk over a Y4-in. pin in a board
clamped to a disk-sander table and re-
volve the disk against the sander until it
has a uniform radius.

Now fasten the work-holding flange to
the disk blank with small screws while a
14-in. rod extends through the center hole

| of each. Then lower the forward shaft of
| the indexer into the flange socket and

tighten the setscrew. If you wish to avoid
screw holes in the face of the blank, glue
on a small disk that's already attached to
the flange, placing paper between the
disks so the joint can later be split apart.

The indexer is normally mounted with
its slide in line with the jigsaw blade or
file. But by mounting it for tangential cuts,
the work can be converted into a polygon,
star, or other shape.

Use of the blade guard and hold-down is
advisable where possible. For -clarity,
they were omitted in the photo. * ok k

To keep paper handy at the work-bench
for project sketches, mount a roll between
paper-towel brackets. Left-over wallpaper
would be ideal. Use the back of the paper
and clip off each sketch as it's completed.
—Richard Wathen

POPULAR MECHANICS



M MAGENE'I'S

AMAZING, PERMANEMT, MNOM-ELECTRIC, HIGHLY PRACTICAL.
C':Jllrfu;.;ltlll-‘r‘t‘ﬁ:lllﬂ FRPUT |I'I1l."l1|j:.j= ;Hundfreds of l.lst'slt Retrieve valuable
st ma sudch as ns, tackle from fresh or salt water: tools
tanks & drains, &u.-. ANTEED. vy amy magnet one week. Al

uruﬁ' back If you are not we Plu.u
3 o &

M- D0 iWL 5 pull ilf 15 Ihs, on steel block. 3.50
M-300 (Wt. 13 o0 Has pull of 50 Ibs, on steel block. 5.00
M-3T0 (Wt 18 ox.) Has pull u:r TS 1w, on steel hlock, T.00
M-825 (WL 70 oz.1 Has pull of I.'.'.'r Ibs, on steel block . 0.00
M-T10 ¢WeL GH ox.) Has pull of 225 lbs, on steel block #.00
M-44 Rod Magnets for Electric Guitars 14" Dia, x 135,12 for § 4.00
M-4T7 Hot Pad Magnets, 10 for S1.00. . . .. eranan. 4.87
M-35 Sclence !xnr-r-.nwnmr Kit of B MAERetS. v o v s 005053 2.00
Sewed MY av vherk, We piv postage. Serry no C.0.D0.'s
MIAMI MAGNET COMPANY, 3240 N.W. 27th Ave., Miami 41. Fla.

pl.Asrlc wOOb'

Handles like putty-hardens like wood!

GEARS

In Stock — Immediate Delivery
Gears, speed reducers, sprockets, thrust
bearings, flexible mggllnn pulleys, ete. A
complete line is carried in our Chicago stock,
Can also quote on special gears of any kind,
Send in vour blueprints and {nguiries.

Send for Complete Catalog No. 10
CHICAGO GEAR WORKS

440-30 M. ODakiey Bivd., CHICAGD 13, ILL.

Once you own a hallicrafters, the sudden
news bolletin becomes a signal to action—
not a nightmare of suspense. You simply
switch to short wave. And listen to the full
story, in English, while it is happening, from
the Caribbean . or Moscow . . . or New
Delhi . . . or London . . . or Little America . . .

Model WR-1000
WORLD RANGE RADID

professional communication recejver
for short wave and Im:al broadcast

For 64-page For 6a-page_minia- |
& book, ‘‘Guide to
e L fp@lliCratfers
in E1" sen
Dept._7-C, 5th & Kostner Aves., Chicago 24, Il
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WAR SURPLUS iizsiins SAVE 2 907

HI-PRESSURE PUMP & MOTOR
BEH"' Jusl received from Alr Force

. Ideal for pumping oil, hydraulie,
diesel, nsecticides and other Buids. Ads
Jjustabile relief walve for varying pressure
from 1400 PSI down. Alsa operates well
on reduced pressure st 132 VDG, Inlet
port %3 pipe, outlet LA* pipe, 13" L.
x 4L W, x SL5" H, Sipg. wl 23 s,
Approx. GOVT. COST $280. hFW $17.95

ARCTIC ENG‘HE HE“‘EE Used by army for

pre-neating of vaoicle sogines prior (o slacting
in suli-zoerg weather, Also for facrm equipment &
highway machinery; wherever guick-heating re=
guirdd, Unit containsg 12 V Bendix fuel pump &
enulinl punel. Alss complele service & instrocs
Lion munuats & o wealth of paris for installpson,
Huns on gas or diesel fuel, Tremendous valoe,
Approx., GUVT. COST S500. NEW. Net wi, of kit
68 L. SPECIAL $24.95

50-1 GEAR HEAD MOTOR Terrine foe

pulling or 1ifting. Makes excellent small winch,
Also can Lo used for electric steering of hoats,
Diitput specd 180 BRPM. Reversihle, Contalng
i chain sprocket & pulley on L4~ shaft. Runs on
24 V. AC or DC, Wit, 9 lbs. Approx. GOVT.
COST $97. NEW. $10.95,

“BIG 12" ARC WELDING AND BATTERY
CHARGING KIT with Deluxe asccessories cons

sisting of one R 300 amp genermicr, 30 et welds
ing catle, welder's adjustatsle helmet, eiectrode
haolder, 300 amp smmeter, $00 amp sliuat, rheostat,
torle switeh, S00 amp reactor coll are stabilizer,
wioltagpe n;l:hﬂur lepttery chavging relay, one ale
neavy duty welder's gloves, All units Kuaraniesd jpre-
testpd. Appirox,. Gove cost 87450, Bt TN EW =

@\“’3 oL O

FAMOUS P2 CENERATOR — 200 AMP,

continuous duty rating at 24 to 32 V.D.C. 4000

RPM. Self-contained cooling fan, One of the

finest DC Gen, in use today for pll weldins or
battery charging purposes. All units pre-tested prior to ship=
ment. Shpg. Wt, 50 s, Approx, GOVT. COST $3T73. Terrifie
valur $29.50,

ELECTRIC PUMP WITH CONTROL UNIT

For Loals, campers & teailers. Qulput 10 to 200

gal. an he, Variable rheostat contains on & off

switch and controls gutput of pump. 1% pipe

thread into bronze impeller housing. 12 V.D.C.

F Radio neise flter, Explosion-proof const. Shipgr.

Wi. B Ibs. Complete with mounting instructions & wiring
disgram. Approx. GOVT, COST, $I00, NEW, 310.95.

DELUXE xE.‘LEL‘TIHC STORAGE BATTERY WINCH

Handles 2507 of 15% cabile, Operales on G paud

V. hattery, 161 gear redoction, Lift &g

i Mg, leavy-doty moaniing base sith owl.

riggeer hearing and speool sujpport. Ruggied con-

pirurtion. Heovy=duiy, Dim. 224 [, x 8% W x &% H. For jeeps,

trailers, Lopts, trucks, cmmpers, Hhggo wit. HO Ihs, Appirox,
GOVT. CORT F490, NEW., Model E-T'. $72.50

MODEL E =sanie as sbove but withoul bheavy-duly base s
outrigger suppurt, Spocl cap, TOf, LG#¥ cable, NEW, $532.50

BIG NEW 1963 CATALOG!

SBend 285¢ In coln for amazing new catalog with
1000's of surplus hargains in hydraulics, electrical,
precision tools, marine (tems, automotive, elc. for
hobbyisis or industrisl. Or order from this ad and
receive a free copy, All prices F.0O.B, Culver City,

{ Calif. 30c% dep. for C.O.D, Send check, cash or
money erder. Order today!

A|RB°R“E SALES co INC. DEPT. PM363

8501 Stellar Drive « Culver City, California

"World's Most Er:iiing
anexl Priced tar

arder)

fi r“
for this plus Service
and Repair Manual and 16 5x7 nhums ur car and factory.

MIDGET MOTORS CORP., Athens 1, Ohio
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Owners Report—Galaxie
(Continued from page 111)

“It handles beautifully in traffic.”—New
Jersey clergyman.

“The styling featureI like is the Thunder-
bird rear."—New Jersey policeman.

“I like the over-all style inside and out!”
—Massachusetts electronics worker.

“To me it has better styling than other
makes in the same price range.”—OQOhio
foreman.

“I like the roof and trunk styling especial-
ly."—Texas surveyor.

That T-Bird roofline has been a gold mine
for Ford. It gives o look of distinction without
the way-out effect of fins.

“Good power for a six-cylinder car.”—
New York fireman.

“I like its all-around performance; my
Ford is drag-raced every Sunday and ['ve
won two trophies so far.”—Massachusetts
truck driver.

Acceleration paid off for Ford 30 years ago
with the first V8. It seems that it still does.

“It has plenty of pep for a six-cylinder
car.”—New York salesman.

“The back-rest is not tiresome; it's at the
correct angle.”—Washington truck driver.

“My Ford has especially nice appearance
both inside and out."—New Jersey main-
tenance engineer.

“The interior appointments are nice. The
dash lighting is pleasing and gauges are
easily scanned.”—Connecticut office man-
ager.

“It allows one to sit in a relaxed position
while driving."—Indiana bank clerk.

“I like the interior in both its style and the
quality of workmanship, also the crank
vents, steering column, tasteful use of
chrome, curved sun visors and ribbed up-
holstery.”—New York sales engineer.

Plusses must be balanced by minuses.
Here, in the order mentioned most fre-
quently are the top complaints veiced by
owners numbering one through five.

“It isn’t broken in yet, and uses too much
gas. It might do better later on—I hope!”
—OQhio farmer.

“Have had very poor gas mileage—only
10-11 miles per gallon in the city!"—New
Jersey machinist.

“The gas mileage is poor—only 14 miles
per gallon over-all."—Minnesota trucker.

“Gas mileage should be a little better
when fully broken in at about 6000 or 7000
miles; it's 14 miles per gallon now."—New
Jersey engineer.

We hope he's right, but when you ask for
performance in a heavy car, 15-17 miles per
gallon will be about all you can expect.
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“Poor mileage and lack of power from the
260-V8 engine. My 1956 Fairlane with
Thunderbird engine was more powerful
after 60,000 miles and gave 17.4 miles per
gallon.”—New York auditor.

Yes, but it was o lighter car with a larger,
more powerful engine.

“It doesn’t get enough miles to a gallon of
gas (121;)."—Kentucky co-op manager.

“Very shabby workmanship and dealer
service indifferent.”—New Jersey sales-
man.

“Workmanship on body was poor—took
two days in garage to straighten out. Car
should never have been allowed to leave
factory or dealer.”—New York govt. em-
ployee.

“I think that all car manufacturers should
spend more time inspecting the cars before
they leave the factory.”—Minnesota main-
tenance man.

So they should, but if they did, cars would
cost more and we wonder if the public would
pony up the difference.

“I have found loose and left-out bolts,
screws, etc. Poor fits of mating parts also
indicate poor quality control.”"—Michigan
cost analyst.

“Extremely shoddy quality-control; a few
examples include discolored chrome, a
poorly-fitted top, water leakage due to
poor sealing, pitting mouldings.”—Ohio
systems analyst.

“The body sheet metal looks like ocean
waves and the paint looks like orange
peel.”—Georgia construction foreman.

“Many parts were not put together well:
i.e., the brake handle broke off, car leaked
around top, mufflers rattled, car steered
hard after 3000 miles.”—Missouri minister.

Ford Galaxie is now sized and priced so
that it must compete with cars on which there
are few problems like the Reverend’s.

“] found small annoyances such as speed-
ometer not functioning, oil leak, broken
clock.”—New Jersey housewife.

“There are leaks around the windshield,
various rattles, windows don't close prop-
erly and the top doesn’t bolt to the wind-
shield header as well as it should.”"—New
Jersey electronics technician.

“The trunk leaks and water comes
through from underneath.”—Georgia man-
ufacturer’s representative.

Water leaks drow some of the most irri-
tated responses among all our automotive
surveys.

“]I have had carburetor trouble.”—New

Jersey policeman.
“At first the automatic choke gave much
trouble and gas consumption was exces-

POPULAR MECHANICS



sive. Fixed now and runs fine."—New

York realtor.

Many hard-starting and excessive gas con-
sumption problems may be traced to the aufo-
matic choke.

“The wiring caught fire and burnt off,”—
Tennessee service-station owner.

“The gas line to carburetor broke."—
New Jersey truck driver.

“The transmission bands slipped and 1
had no passing gear.”—Michigan laborer.

“The automatic transmission doesn’t shift
as smoothly as my previous car, a Buick."”
—MNew York teacher.

“I have had trouble with the transmission
oil seal."—Michigan Ford factory mainte-
nance man.

Back on the positive side we have the
second group of best-like features in order
of frequency mentioned six through ten.

“The quiet ride matches that of a Cadil-
lac."—Maryland clerk.

“Well-insulated against road noise with a
minimum of sound from the wind.”"—Cali-
fornia accountant,

Ford has made tremendous strides in this
direction on the ‘63 Galaxie.

“I like the nearly sound-proof body."—
Missouri retired man.

“I like the way it handles on rough roads
and curves.”—Minnesota businessman.

“I like the car and roadability, especially
on gravel roads.”—Minnesota salesman
representative.

“Handles well, runs quietly and it holds
the road on fast driving and curves.'—
California insurance agent.

“It's got stability around curves!"—New
York power foreman.

Galaxie's inherent chassis roadability is
good, but shock absorber control could well
be firmer for curving roads.

“Better vision due to higher seats.”—
North Carolina farmer.

“I like the terrific feeling of quietness and
solidness of the entire car.”-—Minnesota
salesman.

“Absolutely no rattles! And we especially
like the way the doors close.”—Indiana
farmer.

“The car has tight construction, and han-
dles like one piece of machinery."—Geor-
gia credit counselor.

PM’s test Galaxie had very little trace of
rattle or squeak on rough roads.

“The seats are large and roomy with
plenty of leg room.”—Missouri farmer.

“My Ford is easy to get in and out of."—
North Carolina auto finance operator.

Again, the accent is on the negative,
with owner complaints six through ten
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listed in order of frequency.

“I have had troubles with the power
steering.”"-——New York plumber.

“Power steering is too light for high-
speed driving; should have more feeling
of normal steering."—New York tool and
die maker.

“My car has power steering, yet there is
not much feel of the wheel when travel-
ling fast.”—Ohio shoemaker.

Galaxie power steering seemed pretty
good on PM's test car, but there was room
for improved feedback of road feel.

“My power steering leaked.”—Michigan
printer,

“I don’t like the way they've hung the
back doors—they're a dust trap. Dealer
has had to correct the front doors."—Kan-
sas farmer.

“Doors don't close by themselves as one
gets out; there are two stops that seem to
hold them open.”"—North Carolina teacher.

Ideal solution would be a trigger-controlled
hold-open catch that would release when you
gripped the handle.

“The car does not seem airtight, and on
cold evenings we have drafts."—New Jer-
sey housewife,

On PM's Galaxie there was some air leak-
oge around the vpper door frame.

“The doors are too hard to shut; I usually
have to slam them two or three times."—
Ohio store manager.

“The left door leaks in rainy weather
thus wetting front seat when door is open.”
—New Jersey mechanical engineer.

“Paint job on my car is bad and body is
pitted around back window."—Ohio as-
sembler.

“There is not enough road-to-frame
clearance and rear springs are too soft; 100
Ibs. of mud on the rear end doesn’t give
much fender eclearance.”"—Kansas rural
mail carrier.

Here comes thot old devil compromise
again! If you make springs soft enough for
a plush ride, they aren’t stiff enough to sup-
port any extra passengers or luggage.

“The rear springs should be stiffer, also
front springs to eliminate sway on curves
and prevent bottoming on rough roads.”
—Missouri real estate broker.

“Weak spring system in rear for heavy
loads (mostly caused by great rear over-
hang.)"—Kentucky sales engineer.

“Doors do not close evenly and they
rattle."—New York businessman.

Back on the bright side we have the
final batch of best-liked features from 11
through 16 in the order most frequently
mentioned by Galaxrie owners.

(Please turn to poge 238)
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{Continved from poge 237)

“I like the economy of my V8—18 miles
per gallon over-all!"—New Jersey ma-
chinist,

“I like its economy of six-cylinder oper-
ation.”"—Minnesota dairy farmer.

It's great if you're not in a hurry.

“Smaller steering wheel gives adequate
room for driver.”—Maryland engineer.

“You feel the road when you steer, yet
it handles with a minimum of attention.”
—California credit manager.

“It handles very nicely with smaller di-
ameter steering wheel."—Massachusetts
machinist.

The new, 1é-inch diameter is a definite
improvement, but only with power steering.

“Of the many Fords I have owned, this is
the best constructed, quietest and smooth-
est—really a refined car! Even the wheels
are properly balanced and the interior is
a quality job.”"—Illinois insurance agent.

If they all came through like his car, Ford's
sales problems would soon be solved.

“It is quality-built with good attention
to detail; everything works smoothly.”"—
Massachusetts executive.

See, it can happen here!

“The body is tight with no rattles."—
Michigan foreman.

“I feel that the workmanship is very
good for an early-production car.”—Okla-
homa businessman.”

“Quality comparable or better than
Buick or Olds at a fraction of the price.”"—
Missouri trailer park owner.

“I like the longer period of time between
oil changes and grease jobs.”—Indiana
grocer.

This feature won’t really come into its own
until he's owned the car for a trouble-free,
greoase-free year or so.

“I like the freedom from mechanical
maintenance.”—Minnesota physician.

“I like the 6000-mile oil change, 3000-
mile chassis lube, and 24,000-mile or 24-
meonth guarantee.”—Minnesota farmer.

“Wonderful new front suspension—
seems softer!”—Indiana engineer.

“I like the new cushion-link suspension
which makes the car ride much better.”
—Kentucky store manager.

“New front end suspension much smooth-
er."—New Jersey salesmen representative.

“T like the big car feel and weight (ap-
proximately 4200 lbs.).”"—Kentucky meter
reader.

“It gives you a ‘big car’ feeling and per-
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formance.”—Georgia private detective.

We wind up with the last group of owner
complaints on the list numbering 11
through 16 in order of mention.

“I have had electrical trouble—some-
thing seems to run the battery down."—
Michigan secretary.

“Factory inspection not entirely reliable;
when car was delivered it had a short in
wiring."—Wisconsin retired executive.

“Never had a Ford yet that had a tight
body—always a rattle somewhere.”—Tex-
as bookkeeper.

“There is a shake and vibration period
at high speed (70-80 m.p.h.).”—Michigan
automotive engineer. (Ford!)

Honest criticism from the home office itself.

“There were several minor
slightly annoying, but easily fixed.”
igan student.

“Service is lousy; car not worth its price;
Ford doesn’t stand in back of its guaran-
tee."—New Jersey student.

“Every time I buy a new Ford in some
other town, they don't want to take care
of it. They tell me to take it back where
I got it."—California theatre manager.

“l cannot get the dealer to service the
car as he promised when I bought it."—
Kentucky mail clerk.

Dealers like his should be stamped out.

“Return to the 1000-mile inspection."—
Ohio tax collector.

“The small, standard V8 (260 cubic inch)
lacks power on pickup, and I have diffi-
culty maintaining turnplke speed limit
when going up a grade.”—New Jersey
salesman.

Wonder how many sample cases he’s car-
rying?

“It doesn’t get good gas mileage nor does
it display the pep it should have with the
220-horsepower engine.”"—Georgia aircraft
technician.

“Very slow pickup because of six-cylin-
der engine."—New York routeman.

“I would like to see an insulating grom-
met around door-lock rod to prevent rat-
tle.”—Nebraska attorney.

These trifles can be as vastly irritating as a
lone mosquito in your bedroom after you've
turned off the light.

“Annoying rattles from door-lock but-
tons which need washers or something.”"—
Massachusetts salesman.

“No complaints except for wind noise on
ventilator windows."—New York oil plant
supervisor.

That wraps up the verdict on what a
representative group of owners think nf
their 1963 Ford Galaxies after a g'rnup
total of 975,856 miles.

rattles,
—Mich-
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Owners Report—Rambler

{Continued from poge 99)

which I have owned several in the past.”
—Pennsylvania executive.

PM's testers felt that Rambler handles as
well as its competitors and stays on course
os well as most big cars. Steering, however,
is a bit slow.

“I like its easy handling on gravel and
rough roads.”—South Dakota rural mail
carrier.

“Better ride due to the longer wheel
base (112 inches).”"—Pennsylvania en-
gineer,

“I like its large-car comfort and feel-
ing."—South Carolina line rigger.

“I'm on my feet all day, yet after a 12-
mile drive home from work, I feel thor-

oughly rested!"—Florida supervisor.

The ride is great, we'll admit, but we'd
pick the reclining seat on the possenger's
side for o real rest.

“The ride is better than on earlier mod-
els."—Qhio electrician.

“It is the most inexpensive car I have
ever had to maintain and operate.”"—
Pennsylvania entertainer.

“I like the economy for a full, family-
sized car."—Nebraska manager.

Rambler's new body compares favorably
with so-called “full-sized, lower-priced” cars.
Its trunk space does not.

“I like the shape and style of the 1963
Rambler; the curved windows are a won-
derful feature.”—Arkansas minister,

“It has the economy of operation that
Rambler is noted for, plus competitive
styling this year.”—Delaware meterman.

The new styling seems to have hit the tar-
get dead center. It's different enough, but
not too different, and we don’t think that
people will tire of it very soon.

“The Rambler no longer looks ‘boxy!"”
—Virginia housewife.

“Practical for our family needs, both
roomy and yet not cumbersome.”—Flor-
ida salesman.

“I am able to haul six adults without
anyone in the back seat being cramped.”
—Pennsylvania post office employee.

Heading the list of complaints for Ram-
bler owners were these five points, listed
in order of frequency mentioned.

“The curved windows are nice to look
at, but seem to cause the wind to sound
very loud at about 60 miles per hour.”—
Illinois serviceman.

“At high speed (55 to 65 miles per
hour) the wind causes some severe noise
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inside the car.”—Florida insurance agent.

“Terrific wind noise around all doors
and windows.”—Illinois tool grinder.

“I can feel and hear the wind blowing
in."—Rhode Island teacher.

Sound sources are hard to trace without
scientific instruments. We're not at all sure
that curved windows create any more noise
than flat ones. But the noise is there.

“The horn ring often catches in coat
sleeves and blows the horn embarrass-
ingly."—Rhode Island retired man.

“The horn needs to be situated differ-
ently as it’s too easily hit by one’s elbow
and blows when it shouldn’t.”—Idaho
salesman.

“The segment that blows the horn
catches sleeves on it and thus blows at
most inopportune times."—New Hamp-
shire trucker,

Possibly, Rambler engineers work with
their sleeves rolled up and never hooked the
horn ring. But everybody else has.

“I don't like the low floor level as you
can't sweep it easily.”—Nebraska laborer.

“Lowered floor makes entry and exit
more difficult.”"—Florida retired man.

“My wife does not like the fact that she
must step down to get in and up to get
out, although all new cars seem to be this
way."—Virginia government worker,

The Virginian is right on both counts; flat
floors are preferable, but space and weight-
saving unit construction, like Rambler’'s, makes
the high, box-section sills necessary.

“Doors do not close smoothly and
quietly."—Pennsylvania government em-
ployee.

“The doors just don’'t shut completely,
so it isn't airtight.”"—Ohio truck driver.

“Doors do not close and latch as easily
as they should.”—Vermont machinist.

PM’'s test Rambler had a front doer that
tended to bounce away from firm latching
position. This is one of the problems of early
production of a brand-new car—you don't
know how every part will work out in mass
production until you mass-produce some.

“I would like to see a return to 15-inch
wheels so that T would have more clear-
ance on country roads.”—North Dakota
minister,

“Its 14-inch wheels do not roll over
rough roads as well as they did on my two
earlier Rambler American wagons.”"—Vir-
ginia mechanic.

Theoretically, he's right, of course. A
smaller diameter wheel will drop further
into the some-sized pothole than a larger
one, but so many other factors such as weight

{Please turn to page 244)
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Atlas back-geared 127 lathes have
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tween centers. And they're ruggedly
built to handle bigger jobs efficiently,
and with dependable precision,

Timken tapered roller bearings, 16
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Owners Report—Rambler
(Continued from page 242)

and wheelbose enter into this evaluation,
that it would seem difficult to pinpoint a
one-inch difference in wheel size.

On the happier side, here are items six
through ten on the owners’ list of favorable
points,

“It's easy to park and turn around be-
cause it's not as long as other cars.”—
Nebraska laborer.

“I like its short turning radius."—Vir-
ginia credit manager,

In spite of the increase in wheelbase from
108 to 112 inches, Rambler managed to re-
duce its turning circle from 37.5 to 37 feet
curb-to-curb.

“Has ability to park in places too small
for larger cars.”—Rhode Island govern-
ment employvee.

“It's an easy car for a woman both to
drive and park.”—Colorade secretary.

“It has good all-around visibility."—
Pennsylvania lab technician.

“The curved windows clear rain off
much easier than straight windows."—
Pennsyvlvania merchant.

They also make slimmer door cross-sec-
tions possible, and that puts more room in-
side the car without enlarging the outside.

“The feature I like is the lower hood to
give better visibility.”—North Dakota pro-
fessor.

“It's got plenty of ‘snap’ and ‘get-up-
and-go!" "—Minnesota insurance agent.

Rambler Classic’s performance won't take
your breath away, but neither will it maroon
you out there in the passing lane.

“Smoothest power ever with the most
wonderful performance at all times!"—
South Dakota therapist.

“It is compact for parking, vet there's
just as much room inside as in bigger
autos."—Florida citrus grower.

“Plenty of room inside and less exterior
waste space.”—Rhode Island engineer.

“I like it because it's an in-between car,
neither too big nor too small."—Arkansas
policeman.

American Motors was one of the first to
discover that a healthy slice of U.S. car buy-
ers wanted this type of car, ond we’ll bet
that Rambler will be the last to join the
trend toward “super’’ compacts.

“Completely rattle-free and well-made.”
—Illinois salesman.

Now we present more complaints. Listed
in order of their frequency, here are num-
bers six through ten on the dark side.
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“The thermostat stuck shut.”"—West Vir-
ginia tractor driver.

“Thermostat stuck and boiled out the
anti-freeze."—Nebraska farmer.

In our opinion, the thermostat is important
enough to warrant pre-installation tests.

“I've had trouble with the carburetor.”
—Arkansas farmer.

“I was told to expect 17 to 19 miles per
gallon with automatic transmission, and
I'm still expecting, for I only get 15.3 miles
per gallon.”"—Arkansas construction man.

His car is out of tune, or else he hasn't
told us about the house trailer he's pulling.

“The rear window in our station wagon
flutters like a leaf in the breeze unless it’s
rolled all the way up.”—West Virginia
aircraft worker.

“Windows don't fit tight, and thus leak.”
—Pennsylvania engineer.

Once again, the problems of early produc-
tion of a totally new body.

“Not enough light on gear selector.”—
Maryland minister,

“There is no light nor indicator on steer-
ing wheel."—Florida retired man.

For the final list of features Rambler
owners praised, here are numbers 11
through 16.

“It steers as if it were power-equipped.”
—Florida electrician.

Rambler steering is light and easy, but
requires six full turns from full right to full
left. This is pretty slow going.

“Holds the road very well at 73 miles
per hour, especially on curves."—Arkansas
grocer.

In our opinion, Rambler is a very roadable
car—on smooth pavemeni—bui when lightly
loaded and cornering on washboard surfaces,
the rear wheels are inclined to slide.

“Corners very well at high speed.”"—
Ohio maintenance man.

“No wind disturbances when passing
buses or big trucks.”—Ohio machinist.

“The Rambler holds the road exception-
ally well for a compact car and rides very
smoothly.”—Minnesota insurance sales-
man.

“Its braking system is every bit as good
as having power brakes.”"—Illinois boiler
operator.

Agreed. Few, if any, owners will need
power assist.

“I like the double safety brake system.”
—Florida male nurse.
(Please turn to page 246)
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ELECTRIC WELD - BRAZE & CUT

REPAIR Hﬁi‘l‘ IVIII

me Applisnces. Auto parts. Make and repair
i lawn chajrs, tables,
= ornamental iron work,
_‘E! wRles, WAFOns, L,

Y Solder. heat, bend, and
straighten, with terrif-
iz heat from Are torch.
Cut and weld up to
-l f ‘_,‘ - 14" steel plate. A mil-

‘b« lioa uses for e,

auto, farm, inventors,
. ARy

factorics. etc, Works

b omplete 'with dark weldor®s

Tnﬂ.lk Are l\'.ll‘th !‘l.IP[ll_'l' IJF (‘Ifl’.’ln lll-‘i" welding and brazing rods
mnad mmr\-!vu Welding Insuruction I.il.}-!d'lll 1 year guardnles,

weash, ck. mo. and pay posiman $12.05 plus

SEHD DHLY $ﬂ COD pe=iare on arrival or send :ﬁ!d.'.l.'&‘a:m

we will send posipaid. Ideal gift for mechanically minded. rel-

atives, (riends nrider now, Availahle omly Trom:
Meb.

MIDWAY WELDER, Dept. DPM-3, Kearney,

=
\I ,q-h: iﬂdfﬂft T

TOOLS WHOLESALE
SELL TOOLS to your friends and neighbors, or buy
tocls for your own use and SAVE MONEY $%%. Send
£1.00 for your WHOLESALE CATALOG TODAY!!

A MILLION DOLLAR INVENTONY Al pppmpeauns) ) of Motianally Adwee-

1 TP O ATOCK TO
I:gul RY. ‘D:EEE 41.’1'0!1 HEED 1. tiswd it of Hasd Tael, Pewer Took,
Machiaist Tooh, Toal Chen, Paint

BUY AT WHOLESALE v J
PRICES. Exira $25.00 prfit Serovwn. Light Fisteres, Apphances,
on your accumalated purchases, Gves, Gifty, Toys and othar items too

£1.00 refund on fArst porchase or seseros lo mesfigs,
refanded If you are not Ji07E WE SHIPF COAST TO COAST
satisfied. Dept. Whise. Disc. up to 50%, off

SILVO HARDWARE CO.. PM-3107 Walnut 51., Phila. &, Pa.

BUY FACTORY DIRECT!

H:\\‘L'I& h']_}tlu) engineering 59995

$10.00 Down
$6.00 a Month
Complete welded
Kit with Clinton
215 H.P. engine

how yuu can make money

FII.ING SAWS

Have you ever thought about
owning and operating at home a
little business that you could
work at when you felt like it?
Not a big shop with high rent,
overhead, and a payroll to worry
about, but a small one-man busi-
ness you could handle yourself
in spare time? With the Foley
Automatic Saw Filer you can
quickly set yourself up in a busi-
ness like that. All around you
there are hundreds, even thou-
sands of saws in daily use—saws
that must be sharpened regularly.

Earn BIG PROFITS for Lifetime Security!

The free Foley Plan Book shows how you can sharpen
the saws in your community, and make steady cash
profits in this essential service. It tells how to start, how
to build, how to keep business coming in every week, and
how to make up to $6.00 an hour in spare time. Automatic
filing machine requires no previous experience or special
skill, for expert workmanship. Send postcard today for
your free copy, with full details about how to get estab-
lished with little capital and little space at home. No
salesman will call. Everything will be mailed frce, and you
will not be under the slightest obligation.

FOLEY MANUFACTURING COMPANY
343-3 FOLEY BLDG. = MINNEAFPOLIS 18, MINN.
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You don’t need a memory
like an elephant . ..

If you forget to
change oil

PENNZOIL
STILL PROTECTS

() Penneoil 1963

Not being elephants, people are apt to for-
get. That's why we build prorection reserve
into Pennzoil Z-7, so it will go on protecting
even if you forget to change oil when you
should. Use Pennzoil Z-7 always, and ask for
it even if you don’t see s ——— ]

it displayed. Pennzoil, =

0il City 61, Pa.
e Jonigh-Ziln,
MOTOR OIl

7
e R 5

Hear ''Chet Huntley's Perspective on the News"

PE

Best time to change
oil: Every 60 days, nor-
mally. Every 30 days
under severe stop-and-go
or cold-weather driving
conditions,

Monday through Friday, NBC Radio Network
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Tool of a dozen uses!
Motorized! Ready to plug in and spray! Use it to
paint anything, from a toy to a house. Does an hour’s
painting in just minutes. Pays for itself on the first
big job. Also use it to spray insecticides, weed killers,
liquid fertilizer; vacuum, tire inflator, etc. A real
professional tool needed in every work-shop. Ask

for Speedy Sprayer “Compact” No. 404, 13995

gy bgrhae Sacar W
Write for * How to Spray” booklet and catalog.
W. R. BROWN CORP.
Specialists in Portable Sprayers Since 1921
2635 N. NORMANDY AVE., CHICAGO 35, ILL.

A STAPLE WHEREVER
YOU'D DRIVE A NAIL!

SQUEEZE

AND YOU'VE

NAILED IT!”
v = = = o ww

Brsablyn 12, M. T

No. T-50 All-Purpose STAPLE GUN

Avpilable 3t Hadware, Buddwng, Lumber and Statmsery Dealers Everpehere

ARROW FASTENER CO., INC. 1 Junius St.. Brooklyn, N.Y.
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Owners Report—Rambler

(Continued from poge 244)

“I like most the quiet, efficient engine.”
—Florida naval officer.
“It has a wonderful heating and air-con-
| ditioning system.”"—Ohio furniture worker.
“Well put-together for a lower-priced
car.”—Minnesota businessman.

. Generally, we’'ll go along with this. PM's
test car was a Classic 550, the lowest line,

| and with exception of door rottles, it was
sound as a nut.

|  To complete the rundown, here are
| owner complaints numbers 11 through 16
for the '63 Rambler:

“It isn't as easy to get in and out of as
previous models were.”—Rural mail car-
rier.

“The doors appear to be harder to close
than GM makes."—Florida engineer.

This problem is different from the door
latch mentioned above. His car is probably
sealed so tightly, that oir trapped inside
resists closing of the door.

“It was poorly put together on assembly
and I had to plug up holes in the dash
with cotton."—Nebraska soil engineer.

“Workmanship on body does not com-
pare favorably with 1959 Rambler.”"—New
Hampshire housewife.

He could be right: PM didn‘t poll Rambler
| owners in '59. But the percentage mentioning
| poor workmanship dropped from 5.1 on the

1962 Rambler to 2.8 this year.

“Not enough road clearance for un-
paved country roads."—Pennsylvania
house painter.

Few 1983 cars have more clearance than
Rambler, but for some it still isn't enough.
American Motors should option 16-inch
wheels for these trailblazers.

“I find that there is less road clearance,
as I do a lot of hunting on dirt roads.”—
New Hampshire construction worker.
“l liked the pushbutton transmission
much better."—Minnesota fireman.
|  “The pushbutton shift was much easier
than the lever they have now."—Rhode
Island physician.

“I would rather have pushbutton trans-
mission again.”"—Virginia salesman.

You can’t win ‘em all! In years past, some
owners found the pushbuttons wanting.

Those are the reactions from the most
thorough car testers of all—the owners
—based on 909,048 miles of driving
through all kinds of conditions. * %k

POPULAR MECHANICS



HEATED LUNCHBUCKE

ensive dup-u“bll
Bmmn Gas eyl

; fas Spros: 30
I'ATL'\TH" meals, pnrr pennles
.tif Just light an hour befors meal time and for-
Cnmplﬂely safe and will last for years. About
welght as can\tnl!unal umhhutht

Naow Ieﬂuvu tablefoods of kinds be used
with perfect results. Food cunhlmu Iu I-n:luﬂrd+

SEND OMLY "" {cash, check or mMoney order)
MD,MMLﬁlmmvﬂ‘ms:rd
post dell R
Saits NUAlohee wrarywites  QUaTmItead SEAINSt G
fects In workmanship. Avallable only from

PAG

A FULL LINE — 2 to 9 HP
with complete gear drive and reverse
FREE CATALOG » LOW PRICES « EASY TERMS

er 40 years experiesce
OVER 60 ATTACHMENTS AVAILABLE!

PAGE 3.
INCREDIBLE UNIMAT!

Makes gears, bearings, wheels,
axles, pinions, ete.Turns, M.
threads, bores, drills,
mills, grinds, buffs, polishes
..900-7200 rpm. Com-
plete machine shop in 167,
BASIC UNIMAT: $139.50 Ginclodes high-eficiency motos).

WRITE FOR FREE CATALOG.
AMERICAN EDELSTAAL, INC., DEPT. 6-C 350 BROADWAY, N.Y. 13, N.Y.

TILLING

FOR rLowine

MOWING

i
B ‘:ﬁ' ALY Y

ASSORTMENT-60 COMPRESSION SPRINMGS. Same high
quality as supplied to industry. 2 each of 30 sizes. All 10*
long. Dia. %™ thru %", Just cut to length required for spring
you need. Price $8.90. Send check or money order. Mo C.0.D.'s,

REID TOOL SUPPLY CO., MUSKEGON HTS., MICHIGAN

.with this complete,
readjr fo-work package.
There's nothing else to
buy. Contains everything
you need to build, re-
build or repair auto and
truck bodies, fenders,
frames, farm machinery,
fixtures, metal furniture,
tools, toys, etc. Includes
the following Victor top-
quality apparatus:

Acetylene and oxygen safety regulators, welding torch,
cutting attachment, 3 welding torch nozzles (welds to
14"), cutting tip (cuts to 17), 1214 dual welding hose,
spark lighter, goggles, wrench, illustrated instruction
book. All for only $99 in U.S.

More than 25,000 now in use. Write today to Dept. PM for
free descriptive literature and dealer's name.

104
VICTOR EQUIPMENT COMPANY
B44 Folsom St., San Francisca 7, Calif.

MARCH 1963

You never saw a saw saw

Here’s a saw that’s bui
ing specifications of p

like a Disston saw saws

It to meet the demand-
rofessional carpenters.

Put its tough steel blade to the test. You'll

never see an easier cuf,

because nobody tem-

pers, smiths and grinfls metal like Disston.
Grip a Disston. Note how good the perfect
balance feels—the result of more than 120
years of crafting the 'saws most carpenters
use. Disston—Master Toolmaker since 1840.

THIS IS THE DISSTON D-23—a lightweight, straight-back
handsaw., Weather-proofed handle. Available in 16",
20", 24", 26" lengths; 5% to 12 points. Suggested retail
price: $9.75. Ask your Dad about Disston saws,

Disston also manufactures a full line of circular
and sabre saws.

Disston Division, H. K. Porter Company, Inc., Porter

Building, Pittsburgh 19, Pa,

Rl

DISSTON DIVISION

H. K. PORTER COMPANY, INC.
247



SEE OUR COLOR AD [IH BM:H COVER

1|13 VALUE

alummum

——rE

FREE &ak:fs,,

-." r}-
i

STICk 'eM up,

...and stu:lt em for good

with the new

2 for 1 combination offer

$1.49 value...only *1.00

Available nationwide at all F. W. Woolworth
Stores, G. C. Murphy Stores, S. 5. Kresge
Stores, Western Auto & Associate Stores,
Coast-to-Coast Stores, McCrory-McClellan

Stores and J. J. Newberry Stores.

EAST MID-WEST Moore's Stores
Advance Ace Hardware Stores Original
Auto Stores Acme Food Stores Fity Stoces
Aid Stores (Akran) Royal Value
American Auto oo Hardware Stores
Accessories Stores Hard:v“:rr; Stores S&T
Joe, the Badger Paint & PRTAREN 5085
“:'m:ili Frltend Hardware Stores Hardvzﬁ:%tures
. H. Lamston o are
Miller's Bill's Auto Stores Voswagut
Auto Stores AB'“‘-'SSW Hardware Stores
National uto Hores Western Tire
Accessory Stores Central Auto Stores
Noah's Ark Auto Hardware Stores
Accessory Stores {St. Louis) NEW ENGLAND
Penn-Jersey Fisher's Benny's Auto Stores
;":“s%n‘r“ :’_Od%?ms Jack & Harry's
 Stores - Kauf's Auto Stores
Strauss Stores Super Stores -
Times Sg. Stores Gray u[ug
souTH Sces et Nestom
Biscayne Hardware J&R Auto Stores Hardware Stores
Stores Keystone Plumbing Lucky /
ek ucky Auto
Eckerd Drug Stores Supply Stores st,‘,’,,s
Rose's Auto Stores Kroger's QOur Own
=% lFmddAS:nresr todo) | Hardware Stores
SOUTHWEST Cleve ?n -Akron-Toledo Sprouse Reilz
Auto Lec Stores Leo’s Aulo Stores Stores
White Stores Mid-West Tire Thrifty Drug
Yellow Front Stores Auto Stores Stores

Guarantes Auto Stores

Maturally, we couldn't list all of the fine stores in this

space . .

combination package at your

. but we're sure iu:'u ‘Il find this %1.00
vorite fix-it counter!

THE WOODHILL cHemICAL CORPORATION

CLEVELAND 14, OHIO

iWriginators and World's Largest Manufacturers of Plaslic Metals . .

. Since 1920
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BUY GREAT NECK HAND TOOLS

. « - lor long-lasting performonce

;‘/ CHROME PLATED ADJUST-
i ABLE TUBULAR HACK SAW
RS

—

GREAT NECK SAW MERS., Inc.

MINEOLA, N. Y. — SEE YOUR LOCAL 5TORE

i ALL FAMOUS
& BRANDS!

'I‘l'RIS

FARM
TRUCK
@ aAuto

‘p-] SAVINGS NEVER LESS THAN 50°% up to 70% OFF REG. PRICE!

§ ' 8 WEADQUARTERSfor ALL SPORT CAR TIRE SITES
FREE - SEND FOR YOUR FREE CATALOG - FREE!

lEI.IAEI.E TIIE DIST, ., 130 Morgan Blvd., Camden d,N.).

FRCFESSIOMAL STYRE -

HUOT TOOL CHEST

BUAILT TO LAST

Lowest priced full size chest. For
profesiional or hondy man. 4
sliding drawers, rugged stesl cab-
inel—blue or red—246"x 1214 x 124", T
Write for FREE BULLETIN an this and 15 other models.
HUOT MFG. CO. T

7 N. WHEELER 5T BUL 4, MINMN 1ar

Send for your free WHERE-TO-FIND-IT list
giving sources of supply or further informa-
tion on articles in this issue,

HD OTHER WELDER AT THIS FRICE

INCLUDES THIS COMPLETE EQUIP-

MENT—FULL FACE SHIELD, HEAVY

CABIMNET. GROUMD CLAMP, HEAVY

WELDING CABLES PLUS twin carbon

are torch. welding rod holder. car-

f bons, welding and brazing rods, A
solder, instruction book. Make and repalr auto bodles, parts,

trailers, boats, metal furniture, fixtures, ornamental tron, farm equip-

ment, garden tools, blcycles, tovs, ete. Operates on any properly wired

115 ¥. line. TEN-DAY FREE THIAL. FULL ONE-YEAR GUARANTEE.

More than 230,000 In use in homes, garages, farma, shops, factories.

Now AMYONE ecan weld, braze, solder, cut, heat metal without ex-
perience. Does 1001 jobs on all metals. Save and sarn money.

SEND ONLY 2.00

Pay poatmian $§12.93 plus C.0.1,. charges. Practieal lifetime gift for
hobbyist, mechanie, auto restyler, hot rodder, homeowner. Order
today on 10 DAY MONEY-BACK GUARAMNTEE.

FOUR WAY WELDER O.JRaaShvaAN

® removes grease
--scourfully!

cleans -- degreases --freshens

ux,
fenders,

* power mowers = engines
+« cement floors » kitchen

i ¥ walls » ovens = exhaust ducts
1 « paint brushes = furnace
filters = barbecue grills

« implements =+ machinery

AT AUTO SUPPLY, FARM
& HARDWARE STORES!

GUMNE CHMAGD 0., River Farasi, Hsnan

RADIATOR SPECIALTY €O., Charlaire, N.C

POPULAR MECHANICS



AIR COMPRESSOR EQUIPMENT

® Make your own oulfit. For painting,

GOVT. SURPLUS
EXCESS INVENTORY
BANKRUPT STOCK

HYDRAULIC SURPLUS BARGAINS

® Lreat savings, Bulld loaders,

SPECIAL OF THE MONTH!

MINIATURE CENTRIFUGAL
DISPLAY PUMP

® Item =249, Remarkahle

{Reversing switch,

BATTERY POST-HOLE DIGGER

tractor Eatiery.

tives, shop use, elc. Save o B0 . | diggers, prsps, ©ie. H w
® Compressor. $21.50, Govi, tank. g, eﬁmﬁ:::._:::_* un v E’"“’"“”TE'”“E"}! T;nf'
$11.38. Gauge, S1.78  JRunt gun. | & 380 Pump. 1000 Ib.. 13 gpm....5$33.95 Foam wrindow. SlSmn,
£10.50. Auln Svwiteh. $4.45. Alr Rew- | & 12-v Hatiery Hyd. Pamp, - ‘i a9 [¥ater falle, 1able foun- .
ulator, %3.95. : !Elﬁl'"rlj HH;?:q! E‘;?'i'-ﬁ:}m};?:}& FEND :::‘1::‘.. ﬂrm:gng'l:':a:mi laboratories, ele. Wil
12-¥ BATTERY ELECTRIC CAR MOTOR & Hyd. 2-way 1000-1b. valve. . . .. & Operates from iwo or three small fAash
& ltem =884, Powerful gear mo- light bhatteries. ar 110.v AC thru rectifier
tor, HPulld hoy's ear. golf-cart. ifurnishedi. Takes wvery [ittle current. Com-
winech, |.'I:¢'i.I un.-euulrl I‘E-v ints & l“mnl—ﬁllﬂrEk:rb!ﬂﬂE i plete with tubing. Size 1_;_.- e, “ ?1
LeFry. SV e A ris - s L 1 5. E REE T TR e
11034 1o 1. 100-150 rpm. | used on Tall phone systemb. Use Wi 1 Ih List ER.25. SAL
b, Bl | e gLl Uil
- - 3 ?
"-E : {.ﬂ d:%““'.,f,!_’"‘\;lﬁ i, | furnishod, Wt Lhss. $? 95 12-¥ DC ROBOT
ﬂi‘ﬁtii‘il'i 513 95 Cuosl ®25, SILE CONTROL MOTOR
5 & Item =540, Powerful AC-

A-C POWER PLANTS

& Wonderful huys in fine Govi.

& Item =101, One-man farm pos arml t11:ﬂ1||v|f[al rrla::lh and gen- to opersie remote valves,
hole diggoer. Hall bearing jpear ?-"rﬁrq_'ih.{:nn -I;!Tiﬂlfr t“;;;lzrs’d gas throtiles, levers, sieer-
reduction molor, Use off ] 2-w & SnU0-w 1 5 ﬁl,l-c‘l 265 50 ing. dours, swilches, opon-

D unit, Geared reversible
molor operales lever. Use

close drapes, el

™ ® o L & AS00-w 110 2a0-v 8 e,
Pl g B g e & GOO0-w 110/ 20y e Govi. cost 847.30. $7.61
extension. Includes two H- it & A000-w AL mEneralor ... T E R O T ; &
sinhlrl!!h "1I.(|:| batiery clips. Wt
m. 00N, coRt ENTRIFUGAL PUMP
over %375, sArx... $7 2.50 _fu'fm e AUTOMATIC CLOCK SWITCH
AC-DC Gonvl. pacily  over @ Item =134, G.E. 115-v Gl-c
ELECTRIC 14, UU&E ﬁ“rhr """.l';-fwm telechron., Turne on-off radios,
e P LL L} " - v - .
GENERATOR :::’::m:u “!I.-.HIid iransfer, :1:'?,:L,:‘,'I:}L‘ahﬁﬁi:“;l::c?n:ir“m:
& Item =675, New Govi. unil. | & Bronze case. Inlet 115 Has specinl femiure of ealendar
ﬂ#;(' ‘E}:ﬂ {{_];H?”r ¥ulay ”uh“.il ;m. 1|:| " Iﬂd' I.'l]i'.:lt"k 1 a:rlnul* m'[.LliI!:!I en:_'.': dn!l’
E " s, Shaft L9* diam. Ho- when used on sign lights. Finesy |
i 115-v AC lights o Il‘i.lll'rlt'l clockw i'-i'.” l:‘ i mirromeler switch, Handles o
’ " A [ = s =
movs ur !'ur DE 200-amp well:ll:r. Size 14"x8 D'I.'ErtT!T% ﬂll. 4 rl'_ b _I_Ih_l_ _1_I _[_ sl 9 95‘ a5 ampE. Aliractive {luﬁtl'llwﬁ

cage, Size 10"x5"x2*

U.5. ARMY FIELD

C’DHTIAHUIS TELEPHONMES
LEVEL-TRANSITS ® ltem =756, Ellicient, com- EXAMPLE BARGAINS IN
. '“m :.2=| B«r'..d oW I"t‘.'f‘-‘ '||ﬂ1'1. ll“-t' o l'l'”'ltl'nfll.n'h. farms- HEw cA‘T#lOG

erd, seoulE. foresters, bullders.,

i $5.98

Original cost $35.50. SALE.

Hated t‘llil-'l".'l'l.l_'r H VRN
Can be run in eilher i.“-

muedel  level-transit with tri- .
T i L& 1"
N 8 ST vt Wood Aot M
N T s Eile panr wire biween staljons,

i “E_"";";n::f”'l mey- e oty e A L et o ® & Goovl. Pressure Weed Supply Outft 11,79
ited Lime offer. List elr. Talk over any distance up & B15 Mursnre Vibralor Undt. 110-v, . 6.95
over §120. SALE. . $9 .'nﬁ to 20 mi. Govl. cost over S-'!U. ® Bl4 AC Voltmeler i0-150-%4, . .. .. i 7.51

WRLE BN . v e na o sen et b A 11.958 | # =X Siep-Down Transform L to
BATTERY ELECTRIC WINCH e R 53185 B0t et DLt e
e ltem =318. Iowerful & 2110 Hydraulic 'ump, Psl. .. .
LAl Bearing unit, . Heold E FISH um:l WGRH SHOCKER | « %151 Hand Winch, 1000 I, S Tees
up bt 1600 L, of Lg* cahh- # Item =670, Harvest worms, | ® 8300 Hattery Operated Gyromotor. . 18.61

clear ponds of cORFEe
Powerful 110w AC hand

fish,
rqurisel

All 1tems This Ad, FOB LINCOLMN

poelinn, Heversing swilch FonerAator creples werful elec- d
m-bﬁnml wun winch., Use o joeps,  trucks. trival ||;-J|1 in grrrﬁr'.u or Walér. FREE, Send for big new 1963 catalog.
trailers, cte. Size 19%"xB8"x7*. Shipping wi. Alsn 8X mental uses, fon at
B3 Iba. Specify i for 6 or 13-voll use. | porties, ete. Super A magnels. 3 Iha, SLURPLUS CENTER
Cost Govt, aver 8300, 559 95 Coxl Govi., over S12, a 49
5A . . T e . L e O e SR L Dept. S1T7, LINCOLN, NERR.
L — S —_— — —
¥
ting s

S MORE
KiINDS GF_
JOBS

CONOMY POE
repCToR

Pawerful!

America’s big ftractor

value, Low price. Rugged, built
in guality. Easy to operate. 9 hp
ALL GEAR DRIVE imcl. clutch, 3
Spd. trans., difl., 176 to 1 redu
tiom. WE 790 |b. 21 low-cost
guck-change tools for farm, fawn

snow, woodland., Write for FREE
CATALDG & dealer name
Engineering Products Co.
PSs-KY Andoka Ave, Waukesha, Wis.

You have a use for

SPRAY
PAINT

In Ready-to-Use Aerosol

®

IF YOU PRIZE IT...KRYLON-IZE IT!

stan
f,‘::ﬂ:.-u-ml

CATALOG
& MANUAL

Since1812, Wuﬂihﬂurﬂﬂhrﬂtﬂm
‘-."‘:?:‘m':"i:::,.:'::-’,“ Sber, DIy wood - -« phs
:lu.lru Ty h. Ino by lnrl . fooals,

nu.ﬁnimh?uﬂmatﬂﬂt}ngulm.

neers, Nw tools pr& cut inkald wood picture

Eﬂoﬂl'tumnlnlh. More thao n catalog — ll'l'lll'l

Dlorens of **how to"” srticles on venee ﬁbi-

'neb:x ﬂt. Wood Menuﬂudmthnﬂ ﬁATI.FRAI

H. d 26 to help pay postages and

mmcnnlrmm:mnmu. I“um c.5

2050 Eastchester Road, New York 61, N. 7.

| ALBERT CONSTANTINE AND 50N, INC.. Dept. €-8 |

Rus 2050 Eastchester Rd., New York 61,

cﬂ'upnn I Enclosed 25c for new Constantine El.t.llnn."nd Marsual, I
MANE . o e e S s ———
ADDBESS cccccsssss S R — I

13
inlmys,
VEnSeT]
Ware,

Today!l

L Oy e oo BOMR. - BTATR. oo |

= —— —— i —

‘Sleds become summer toys by adding
three wheels—which can easily be re-
moved next winter when snow returns.
Learn how it's done in the April PM.

TRINDL IND

uELTLE

metals 1"\ ‘_ f l-"l' :lrlmrrli wired 110 or 220 wvolt line. 16 heat

stages from 20 Lo 12 . Make, repair anvithing of metal In the home,
13:113 garage, farm or shop. Mo experience or tralning needed. Full “'do-it-

yoursell™" instructions. Guarantesd 12 months In continuoons operation,

Write for
Details and

Duty Trindl Welders. Dealer Inguirles Invited.
Easy Pay Plan

WELD FOR PLEASURE OR PROFIT

egs than smaller machines,

Compleie only $88.50 FOB or write for details on 1254 and other Heavy

Trindl Products, Ltd., pept. T2-c, 1807 s. Clark St., Chicago 16,

Welds
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BUY DIRECT

AS MUCH AS

LIS 80%

SAVE

POWER TOOLS

GUARANTEED TO DO THE WORK OF $40, $60, $100 UNITS
% RUGGED AND VERSATILE
% PROFESSIONAL QUALITY
% LIFETIME EHGIHEERED

REVOLUTIONARY

8" TILT ARBOR

POWER SAW
KIT

91' o.b. Tactory

wi: 12

H .‘rﬂ.lud for sasier
work alignment: RIP
$3.50

E KIT INCLUDES:

* Complete blade
carrying mechanism with
depth of cut control » Ground spindle with

saw flanges + Pre-oiled bearings = Angle

of tilt control = Mitre gauge * Motor mount
assembly = Attractive steel front control panel

* All needed brackels, screws nots, bolts =
ABC assembly plans = Patterns for sturdy base,
massive 20° x 24" table * Full instructions

UMCONDITIONAL 10 YR. GUARANTEE

FENCE.
add’|

PATENTS DECREASE COSTS, INCREASE EFFICIENCY

Top quality full scale power tools of heavy duty 1009 cast iron and steel.

Streamlined design reduces weight, cuts material and production costs. Spe-

cial patents provide added efficiency, accuracy, savings. Nothing left out but:

- exp've gingerbread. Parts made, assembled, tested, packed in our own fac-
tories, shipped direct. No store profits.to add to cost.

GUARANTEED TO DO THE
WORK OF 550 BEMCH SAWS

HOME IM-
CLOSETS,

SAVE BIG MONEY ON
PROVEMENTS, SHELVES,
FURNITURE, TOYS

Put together in jig time. All you need
i ; nien arlu hu&:s?hol? ht‘nals.dl,fi' shu'; !,?"
s plywaod for table and base. Revolu-
by "__,‘ ﬁ ——-  tionary new patents, Table stays
E = -y ! . blade tilts, Motor mount takes
_— -~ standard Y% h.p. or larger motor,

level
keeps belt tight: full power, perfect
H{“

T

alignment any angle. Blade tilts,
locks securely any angle to 50°;
raises, lowers 0"-214", Takes stand-
ard 8" blade, dadoe heads, cutters,
etc. (not incl.).

IT'S FUN! IT'S EASY! Save big money
when you buy, save big money when
e ——=— you use. Use for 10 days. Put through
most rugged tests. IF not satisfied,
return for full refund,

|
e (U L R
- - i I
EuTH & -

comPaumE
AMELER

[

6" SWING
3-FT. LATHE

sgses

Complete as shown
DOES THE WORK OF $40 UNITS—
Sturdy all cast iron power tool turns
wood or plastics with the precision and
speed of machines selling for 4 times
as much. Tubular steel bed, ball thrust

fob

factory
Optional Facaplats
for twrning bowls,
trays, lamp bases,

cup center, spur center, T-Rest as-
sembly, lever action tail stock
2 speed pulley. Fits any motor,
UNCONDITIONAL 10 YR.
GUARANTEE

4" BELT
BENCH SANDER

F.0.B. Factory
Complete as shown.

Precision sanding
performance of 380 units

erfect results every time for flat,
curved and bevelled surfaces. Rugged
cast iron construction with 434" x 102"
supporting surface, 4" belt. Adjustable
trackage . . . adjustable tension takes
belts from 34" to 36" lengths. Smooth-
running bearings are chatter-free. Bevel
sanding guide adjusts to 60* angle. One
sanding belt and 2" machine pulley in-
cluded. Takes %4 hp. or larger motor.
UNCONDITIOMNAL 10-YEAR GUARANTEE.

MAIL COUPON TODAY!

Machine & Tool Co., Dept. PM-33, Royersford, Pa.

Please send me the units checked, Payment in full enclosed
or $3 deposit each item enclosed, balance

[1 1| must be fully satisfied or will return wunit within
lﬂ d-;-; for full refund. No questions asked.
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: [ Jointer-Planer $19.95 [ 8" Saw Kit & Rip Fence 513.45
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American

B" Saw Kit $9.95 [ Lathe & Faceplate $12.35
[ Lathe $9.85 [C] Drill Press $29.95
[J 4" Beit Sander 11! 95
MAME _ ... S e e Ayt .
ADDRESS

ciTY

o s e e . s .

PROVED BY
MORE THAN
500,000

DOES WORK OF 360 UNITS
Now, at little more than a hand tool
price, a guaranteed professional guality
precision machine which does same work
as skilled hand planing . . . much faster,
more  accurately. Make accurate glue
joints; rabetting cuts for doors, window
frames, table drawers; square taper cuts
for chair legs; accurate beveling.

* Precision ground cast iron tables, ad-
justable for depth of cut + Rigid cast
iron base = New patent-pending design

holds clearance between knives and tables
at any depth * Rabett depth 33" * Hardened, ground high
speed steel knives » Patent-pending fence adjustable to
any position, any angle 0°-502 = Patent pending lift-off
guard (mothing to loosen!) = Balanced steel cutter head.
UNCONDITIONAL 10-YEAR GUARANTEE.

Complete
as shown
100%;
precisan
gEround
cast wron
and steel,

32 RADIAL

DRILL PRESS WG
S29°SER '_‘_. ke
F 0.B. Factory .

;" Cap. Gear Chuck Inc
Shipping Wt 30 Ibs

Industrial quality precision machine with
all features of standard drill press,
many extras. Head raises, lowers. Greatly
increased depth of throat. Can be pre-set
to any angle or position for an-or-off table
T T R
cast iron and steel.
ptedutiol N YEAR GUARANTEE

10 DAY MONEY BACK GUARANTEE
You must be satisfied or money refunded.

AMERICAN MACHINE & TOOL COMPANY
Dept. PMm-33, Royersford, Pa.

"POPULAR MECHANICS



“stick
M up, 0
pArdneR !

- .. and stick 'em for good

with the new @) ;
1

2 for 1 combination offer

$1.49 value ... only $1.00!

This is the biggest stick-up deal
in years! You get two of the fin-
est fix-it products ever ... both
for the price of only one! DURO-
PLASTIC ALUMINUM is the
most amazing mender to be found
anywhere in the world. It's a
combination of Alcoa Atomized
Aluminum and vinyl resins . . .
that come to you in easy to use
putty form. Just squeeze it out
of the tube and it air dries to
a metal-like hardness. It fixes
everything from dents in car
bodies to pots and pans . .. good
for all sorts of home, auto, boat
and shop repairs. Seals, solders
and repairs, and can save you
hundreds of dollars in repair
bills. You buy the regular 5%
0z. tube of the original DURO-

ASK FOR
THIS BRAND

PLASTIC ALUMINUM now,
during this “git acquainted” of fer
and you get a regularly priced
49¢ tube of DURO-PLASTIC all-
clear Household Cement as a
free bonus. Beat your fix-it
problems “to the draw” . .. with
the stickin-est combination ever
offered . . . East or West of the
Pecos! Incidentally, there's a
whole herd of other fine DURO-
PLASTIC repair produects
including E-POX-E Glue, Liqui&
Steel, Plastic Rubber, Plastic
Mender and Tub 'n Tile Sealer.
With 'em, you’ll be able to mend
just about everything but a
broken heart and the ecrack of
dawn! Make certain you get the
DURO-PLASTIC Brand. ..
there's a whole mess of imitations.

Buy the special Bonus-pak now at your favorite hardware, variety, autc
accessory, department or paint store, some of which are listed on page 248




EVERY CAR NEEDS

BARS LEAKS

Specified by leading outo makers for use in cars coming off the factory production line . .
then pour in rodiator every 3 000 miles

@ SEALS engine block, head goskel; stops leaks ond ® USE WITH ony type anti-freeze, old or new—neuiral

seepoge in cooling system izes acid.

® INHIBITS rust and scale, lubricates seal on woter pump ® PROTECTS all metals, rubber, plastic—=Will not clog

A MUST—for construction

and farm machinery

ADOPTED
by all
leading
aulto

makers

PROTECTS
diesel

powEr

NAUTILUS 1o seal con-
denser leak for historic

AVAILABLE at cor dealers, ser
ourney aver Morth Pole. vice stations ond auto

Ak _ USED IN 4 OUT OF 5 CARS goods stores
— ON THE ROAD TODAY

FRE-BAR, INC., P.0. Box 65, Holly, Michigan

Factories: San Jose, Calif.,, Springfield, Mo., Ft. Worth, Texas, Minneapolis, Minn.,
Taylor, Mich., Shortsville, N.Y., Harrisburg, Pa., Loganville, Ga. (Blytheswood, Ontario)




