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Are you for a filter and rich flavor, too?

the Logical Move is 1:M

Are you for a filter? L&M’s the filter And rich flavor, too? You get the
good taste of L&M’s rich-flavor leaf...

a leaf that comes from soft-natured,
longer-aged tobaccos.

cigarette with a modern all-white
filter that’s pure white...both inside

and outside.

The rich-flavor cigarette with a modern all-white_filter:
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Get two soldering temperatures

/n a single soldering tool!

Dual Heat Soldering Gun Kit

Everything that's needed for quick, easy
soldering and scores of household repairs.
Featuresthe same Weller “Expert’’ Dual Heat
Gun that's used by professional servicemen
and homecrafters the world over. Pull the
trigger—tip heats instantly and spotlight illu-
minates work. Two trigger positions give a
choice of two soldering temperatures. You
can switch instantly to high 140-watt or low

For hi-fi kit building For electrical repairs

100-watt heat to suit the job. By using high
heat only when necessary you prolong tip life.
Tip is made of copper for superior heat trans-
fer and premium plated for rigidity and long
life. Included: 3 soldering tips, tip-changing
wrench, flux brush, soldering aid, solder. And
everything is in a colorful, break-proof plastic
carrying case. Model 8200PK. $095
Weller Electric Corp., Easton, Pa. list

For mending metal For many other jobs
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FIRESTONE FARM & COMMERCIAL TRUCK TIRES b S AN

EXTRA-LONG WEAR AT LOWEST COST

(Thanks to Firestone’s new miracle rubber, Sup-R-Tuf)

The Firestone Farm & Commercial truck tire adds up to your best buy.
You get top performance at the lowest price. You’ll find extra mileage and
longer life, too, thanks to Sup-R-Tuf, Firestone’s new miracle rubber that
puts extra miles in every tire. A cooler running shoulder design also helps
keep these tires rolling long after others are worn out. See your nearby
Firestone Dealer or Store for the Farm & Commercial tire that’s right
for you—it is available in all popular delivery sizes. Sup-R-Tuf-Firestone T.M.

Firestone

YOUR SYMBOL OF QUALITY AND SERVICE
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THIS NEEDLE MOVES

FROM LEFT TO RIGHT...
IN SECONDS

THIS NEEDLE HARDLY

MOVES AT ALL
... FOR MILES
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Step on the gas dometer
slide up to 60 mph. But keep an eye on the
fuel gauge, too. It sticks at “F" as if it were
glued there mile after mile after mile
With an MG Sports Sedan

cruise effortlessly at turnpik )

are driving one of the most econo

cars on the road. 30 miles or more per
gallon. Hardly ever needs servicing. And,
designed to stay in style year after year.
The new liquid suspension system is a
major engineering advance, which never
needs a nickel's worth of attention and will
be as good at 100,000 miles as the day it's
bought. It has no springs, no shock-ab-
sorbers and will provide a ride that is a
sheer revelation of how a car should han-

dle and feel.
Only three word

ay about the engine:
It's an MG. It's mounted crosswise rather

than lengthwise, ing 80% of the car

». Loads of room for five, plus
g space front and rear for all those
things that accumulate when the wife and
kids are aboard. Visibility that tells you fully
where you've been and where you're going.
Big disc brakes that stop fast without fade
There is also a surprisingly large trunk.
Front-wheel drive, combined with the liquid
suspension, gives you the most sure-footed
ride on wheels—with flat cornering, won-
derful handling, and less tire wear. Helps
make this economy-minded car the unigque
machine it is.

e nearest to
rts Sedan. Then
ask the p you can easily

afford it.

MG SPORTS SEDAN

$1898%"

ted retail price Mew York

tern signal;
RN was spare wheel;
ezh traw light [heater, white.
d geille guard aplwonal)

HER INFOREHATION,
BP HAMBRO, IHC.,
s MIDGEFICLD, ™, §

FOROVERSEAS DELIVERY &
WHEITE: THE ERITISH MOT
PEFT. J.4;, Ti4 CQRAND AVEM




POPULAR v
MECHANICS ...

YORK, N.Y. 1

INTERNATIONAL EDITIONS * AUSTRALIAN * SPANISH * CARIBBEAN ¢ FRENCH * DUTCH

Features of Special Interest

v Wy Checker Game of the Century—Man Vs. Computer . 53
Plane Fun § Major de Seversky's lon-Propelled Aircraft . . . . . 58
Pl s New BT G- . . . . oo
The Taming of Titanium ... . . b4
What It's Like to Drive Tomorrow's Car W . |
Zany Skimmers for Fun Behind a Boat . . . . . . . 76
The Air Around Us: How It Is Changing . . . . . . 8]
They're Beating the Fish Bends .= . . . . . . . . 86
The Lore of Lures il =
Fresh Water from Salt Water . . . . . . . . . . 9
Test-Firing the XP-100 ;s o & s 5 s P
Old Big Top Rolls Again . . . . . . . . . . . 104
Storing Fuel in Bricks . . . . . . . . . . ... .lI0
For the Workshop Craftsman
Make a Quality Guitar for $20 . . . . . . . . . 112
Tea House under an August Moon . . . . . . . . 117
Squirt Machine Gun . P |
Build a Stairway Elevator 'Fnr $lﬂ0 ...... 119
Handsome Cartop Luggage Compartment . . . 122
Give Your Boat the Personal Touch . . . . . . . 128
Motorized Titles for Home Movies = = . . . . . . 134
Engineered Nailing Simplifies Framing . . . . . . 137
Getting Your Car Rolling after It Stalls . . . . . . 142
Extra Bite for Your Vise 63 B EE RS % 149
Engineered Rid Your Home of the Carpenter Ant . . . . . 150
Nailing Early Swiss Wooden-Wheel Clock = = . . . . . 156
page 137 Add Stereo All Through Your Home . . . . . . .160
Electronic Fan Control W IR 164

Regular Departments

Over the Editor'sDesk . . . . . . . & Newfor Your Home . . . . . . . . 94
Science Worldwide . . . . . . . . 10 Solving Home Problems . . . . . . 126
Inventor's Corner =~ . . . . . . . . 14 New for Camera Buffs . . . . . . . 133
Sidelights on Aviation . . . . . . . 20 Auto Clinic IR
ltems from All Outdoors . . . . . . 22 ShoppingforTools . . . . . . . . . 154
Detroit Listening Post = . . . . . 24 Farm Timesavers = . . . . . . . . 154
News from the Services . . . . . . . 26 Clinic for Homeowners . . . . . . . 186

Worth Writing For . . . . . . | 30 New on the Market . . . . . . . 192



NEXT MONTH-—Well-designed Built-Outs add
room to your home, without giving it that tacked-

on look. September PM also shows ways to stretch |
gaorage space, how to frame add-on rooms and |

what's new in remodeling materials, There's also
a Mustang owners report, a cockpit report on a
channel-wing plane, plus plans for a sailing cat
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“Tired”
pipe?

Wake it up .
with T %
Old Briar!

It'll make your pipe taste good again. Old
Briar's five domesticand imported tobaccos
are chosen to rejuvenate. While you savor
their lusty, rich aroma, they soothe out pipe
harshness with their extraordinary mild-
ness. A golden pocket pouch = ——=——"
keeps Old Briar blender- | Ol \

fresh:lt'stheMasjterMixture... L Briar 1
a tonic for old pipes, a great |~
way to break in new ones. | . e

e

| OLD BRIAR=Another fine product of &
| Unitaed States Tobacco Company. RS S



Over the
Editor’'s Desk

One-Upmanship

Dozens of people, both driving cars and
walking, have turned around to stare—
which, of course, boosts my spirits and
makes the whole thing really worthwhile.
Oxnard, Calif. Micaaer O'ConNnNoOR

I hate to inform you, but an inverted
bicycle is against the law in California.
I know; I was arrested riding the same
bike you pictured and given a ticket for
it. I was taken out of school to appear
in court and was fined $15.

Gardena, Calif. Dirk KLOVER

At this point, it appears that the law
is a little more lenient in Oxnard than it
is in Gardena. But keep an eye peeled,
Mike. Or better yet, go ask the police.
Seems that it could have something to do
with the amount of traffic on a street.

No Damp Camps

Snug Camping in Foul Weather (page
118, May PM) is a fine article. There are
many good hints, but I feel something
should be said about “ditching” a tent.

Nowadays, both conservation-minded
people and those who try to level some-
one else’s ditches feel that it is best left
undone. Most camp areas are used a lot
during a season, and repeated ditching
would turn a nice grassy area into a plot

of dead grass—and a quagmire in rain.
Ditching is a don't for our Boy Scout
troop camp-outs.

Madison, Wis. F. E. McNaLLy

Asst. Scoutmaster

It was one of the best and most informa-
tive articles on camping that I have read
in a long time.

However, there was one point that was
left out. I have found through experience
that a sheet of plastic under the tent floor
serves remarkably well in keeping the
dampness from coming up.
Bridgeport, Pa. Eppy Munson

Water Shortage

In your April issue, Science Worldwide
(page 14) states that the Amazon River
dumps an average of eight million cubic
feet of water per second (3,600,000 gallons
a minute) into the ocean. My figure for
the total gallons per minute is 3,600,000,000.
Clinton, Iowa L. D. FARLEY

Your figure is correct, of course. We
zeroed out when we should've zeroed in.

Good Knight for Camping

This Sea Knight (page 164, May 1957
PM) was built in the spring of 1960 and has
been cruising the Saint John River for
the past three summers. It has proven to
be a very excellent hull.

Powered with a 40-horsepower Mercury

and fully loaded with my family and
camping equipment, the boat cruises ap-
proximately 20 miles per hour. Without
camping equipment, the top speed is 27
m.p.h.

Lancaster, N.B. Murray J. WHITE

Bigger Fat Tire Scooter

Being six feet, four inches tall, I en-
larged the Fat-Tire Scooter (page 151,
April 1963 PM) 15 percent.

I built it of 34-inch black iron pipe, bent

(Please turn to page 8)
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“Can I really become a
highly paid Accountant
through home study?”

Of course you can! LaSalle has trained thousands
for the fastest growing profession in America today.
You can take LaSalle training at home in spare hours
without interfering with your present income.

NY person who wishes to become
an Accountant — regardless of his
background or previous education—
can acguire all the necessary training
through spare-time home study.

LaSalle Extension University, a corre-
gpondence institution with more than
half a century's experience, has trained
thousands of successful Accountants.

LaSalle 13 prepared to show vou, with-
out any obligation on vour part. how vou
can benefit by Accounting training —
whether you wish to change from a rou-
tine job to a profession that offers both
security and a future, or whether vou
seek the additional specialized knowledge
that will help vou advance more rapidly
in your present line of work.

LaSalle Accounting training is
like on-the-job experience

With LaSalle's proven ““Practical
Method™, you are guided by a faculty of
distinguished Accounting practitioners.
From the start, vou are shown exactly
how professionals on the job apply basic
principles and techniques to all kinds of
actual Accdunting situations. Your les-
sons are personally corrected and graded
by your LaSalle instructor. When he re-
turns each graded paper to vou, he also
provides a step-by-step “"model solution™
demonstrating precisely how a working
Accountant handles the same assignment.

AUGUST 1964

You are shown how to deal confidently
with every tvpe of Accounting prohlem
vou would be expected to handle in prac-
tice, whether in General and Corporate
Accounting, Cost Accounting, Tax Ac-
counting, Governmental Accounting, or
Puhlic Accounting. ;

You learn at your own speed, in the
privacy of yvour home, without losing
time or income from vour present work.
The cost 15 remarkably low,

Train with a world leader
in business education

More than one million ambitious men
and women have enrolled in various La-
Salle divisions for better-paving jobs and

satisfving new carcers. From the Ac-
counting School alone has come a sub-
stantial number of todav's practicing
Accountants, Over 5500 CPAs have
taken courses with LaSalle,

This is the reason why LaSalle train-
ing is widely respected — why yvour La-
Salle diploma iz a credential known to
employers.

Mail coupon for free booklet

Send for the free illustrated booklet “Op-
portunities in Accounting” so that you
may see [or voursell how convenient, in-
teresting and practical LaSalle training
i2. Mail the coupon to LaSalle, 417
South Dearborn, Chicago, Illinois 60605,

= - S . S —

I LASALLE EXTENSION UNIVERSITY I
I A Correspondence Institution =
I 417 So0. Dearborn; Dept. 32-034, Chicago, lllincis 80805
| |
| Please send me, free of cost or obligation, your illustrated 1
] ' W‘l‘- booklet “Opportunities in Accounting™. I
I oM. covinciiinscassastansrmisinsinsbibebbiarinne Age.. I
I 1
1 ADECBEE. . . crvsssnscssrrsssarsnssssasnsines County . . ]
City &
i 0. e evsereaesnneeeeieeennnnraaeseeaaans State....vvens. I
I Working I'
Canadian residents, write: LaBalle, Box 1001, Montreal 3, Q 165
R s s o e o o T  ———— — o ———————— ——— —— -]



Over the Editor's Desk

{Continued from page &)

with a hand conduit bender. I made the
handlebar assembly easily removable so

that I can take off the handlebars and seat

o

and run the scooter up a plank into my
Olds station wagon.

A three-horsepower engine gives ample
power. Total building time was 46 hours
and cost was $165.

I use the scooter to patrol a wooded and
hilly oil lease, and I can go anywhere with
a five-gallon can of gasoline and 100
pounds of tools.

Shippenville, Pa. Rex R. AxDERrsoN

We built the Fat-Tire Scooter for about
$60. As you can see, we did not follow the
plans exactly.

We found we had to use a jack-shaft to
transmit power to the wheel because the

&

motor we bought (for $5), if coupled di-
rectly to the wheel, would have projected
and interfered with the driver's legs.

Top speed is 22 m.p.h.

The photo gives you a good idea of what
it looks like, but under no cirecumstances
will it illustrate the father-and-son hours
of enjoyment spent together in planning
and assembling and testing.

Huntsville, Ala. Dowarp H. DExrOLM

Careful with That Blasting

In regard to How Nuclear Blasts Will
Dig a New Panama Canal (page 67, June

PM), it may be well to consider the effect
of these terrific explosions on the interior
of the earth. Cnns.'lc{)eratiun should be given
to the major fault lines in the location of
the proposed excavation; reactions from
explosions could have worldwide effect.
Palo Alto, Calif. Donarp L. WesT

Low-Flying Cans

Your March issue carried a very inter-
esting article, Those Handy Aerosols Can
Be Dangerous (page 85).

We have had a number of instances
lately where aerosol cans of various types
have been thrown into the hospital incin-
erator with the predictable results. In one
case, the door of the incinerator was blown
off, and in another instance the bricks
were loosened inside the incinerator. Un-
fortunately, in one instance there was an
injury.

I would like to get this article into the
hands of every one of our employees.
Trinity Lutheran R. W. WESTERGREN,
Hospital Administrator
Kansas City, Mo.

Why aren’t manufacturers required to
incorporate some sort of safety plug or
rupture disk in these cans so that—like
the fuse in an electrical circuit—only the
plug or disk gives way? These weak spots
would “blow” to prevent a more violent
explosion when the container is subjected
to abnormal internal pressure through ex-

posure to heat.
Philadelphia, Pa.

One of the most encouraging bits of news
to report since the article appeared is the
introduction of a new plastic container for
a wide variety of aerosol products.

Executive Editor Dick Dempewolff, who
wrote the March article, witnessed a dem-
onstration of the new “Celcon” container
at the Celanese Polymer Company lab in
New Jersey.

“Filled and under 40 pounds per square
inch of pressure, the tough plastic bot-
tle refused to smash after six successive
drops onto concrete from a height of 17
feet,” Dick reported.

“A container of 24 bottles thrown on a
fire proved fairly dramatically that when
subjected to high heat, the containers did
give way at one pinhole weak spot. The
contents hissed away, but no jagged pieces
flew more than two or three feet through
the air, and even these did not have sharp

ANDrREwW VENA

edges.
“Whether plastic is the answer remains
to be seen, but the Celanese demonstra-

tions were impressive,” he concluded.

T Lk
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MORE GOOD JOBS-
LESS COMPETITION

Did you know that air conditioning is one of America’s
two fastest-growing industries? It’s a fact! During a
12-year period, production increased a whopping
4009%. Here are estimated sales figures for last year:
1,600,000 room air conditioners; 425,000 unitary sys-
tems; 900,000 auto air conditioners; and $900,000,000
worth of big air conditioning systems.

The industry is expanding so rapidly that 20,000
mechanics must be trained each year! No wonder pay
is high and work is steady. Build a secure future in
air conditioning and refrigeration. Get into profitable
repair and service. Get ready through practical CTI
Home Study.
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AIR CONDITIONING
and REFRIGERATION

Practical Home Training
Gets You Ready Fast!

Your spare time is valuable. Use
those extra hours each evening
and week-end to train yourself for
a good job or a business of vour
own! Many opportunities are
available today for mechanics and
technicians in the air conditioning
and refrigeration field. Qualify for
- a rewarding career by means of
! easy CTI Home Study.

You Build a Complete
Refrigeration System

You learn by practicing. CTI
sends 25 kits of parts and tools—
with 25 projects—to build a com-
plete refrigeration system (which
you can convert into an air con-
ditioner, freezer or refrigerator).
You get experience as yvou train,
not afterwards.

A Short-Cut to a Better Job
or a Business of Your Own

EARN MONEY AS YOU TRAIN. Many CTI studenis earn
money in spare time fixing air conditioners and refrigerators.
This extra income helps meet tuition payments, buys extra
equipment, often starts the student in a business of his own.
It's not difficult to step from building vour own refrigeration
system to doing repair work for others.

MAIL COUPON FOR FREE BOOKLETS. Find out what air con-
ditioning has to offer you. Discover how easily vou can train
for success. Handy coupon brings complete information that
will open your eyves to opportunities unlimited. No obligation!
—Commercial Trades Institute, Chicago , Illinois 60626

lcnmmucln TRADES INSTITUTE pepy. R-330

1400 GREEMLEAF AVE,
| cHicaco, iLLiNOIS 60s26
I Moil three free booklets entitled: Success in ,mln
| Air Conditioning & Refrigeration; Proof From |

[ Graduates; and Lesson Samples. i

l MNAME
1

SRR

CITY IOME__STATE

= Accredited Member Naotional Home Study Council ---I

9
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SCIENCE WORLDWIDE

Long-distance diagnosis of heart ail-
ments is an established procedure at
George Washington University in Wash-
ington, D.C., making it possible to help
patients thousands of miles away. Infor-
mation from the patient’s cardiogram is
transmitted by phone and fed into a com-
puter that has been programmed with
diagnostic criteria. The machine provides
a quick diagnosis and one that’'s more
accurate, George Washington cardiologists
told PM, than most general doctors can
produce.

o

Police technicians use rabbits to tag
suspicious blood smears. A sample of the
smear is injected into the animal, causing
it to produce antibodies. The animal’'s sys-
tem generates different kinds of antibodies
in reaction to different kinds of foreign
tissue. Thus, analysis tells if the smear
came from a sheep, dog, cow, human or
other critter.,

P i

British bone specialists report that a
recent fossil find in the Olduvai Gorge of
northern Tanganyika may represent the
oldest human ancestor discovered yet.
Radioactive dating tests show he lived
1,750,000 years ago. He was fully capable,
say the scientists, of shaping the quartz
and lava tools found with the skull, hand,
leg and foot bones.

N

An electronic drafting machine that con-
verts taped engineering data into finished
drawings has been developed by Hughes
Aireraft., It can turn sketches into fin-
ished drawings and produce wiring sche-
matics and complex charts. Not only is
the machine’s work of a superior quality,
says a company official, but it can do tasks
in hours that often take human draftsmen
days or weeks to finish.

N o

Magnetism may be essential to your
health. That wouldn't be surprising, since
life has developed under the influence of
the earth’'s magnetic field. Though that
field is not strong, space scientists are
afraid of what the absence of it may do

to astronauts. In one experiment, a group
of men were kept for two weeks in a
chamber shielded from the earth’'s mag-
netic field. Their chief complaint: trouble
with their eyesight. Fortunately, they all
quickly recovered after returning to daily
life in their normal magnetic environment.
e T

Department of Agriculture researchers
think the use of amplified sound may
prove an effective nonchemical method of
controlling some insects. Indian-meal
moths, pests in stored foods, were sub-
jected to low-frequency sound waves for
a four-day period. As a result, the hatch-
ing rate of their eggs was far below nor-
mal, And among those that hatched, near-
ly half died the first day, an unusually high
mortality rate.

- "

A new material developed by General
Electric can withstand temperatures up to
1400 degrees F. and is said to be almost
as strong as steel, pound for pound. Called
“inorganic bonded mica mat,” it's made
of thin, laminated sheets of reconstituted
mica and can be machined and molded.

o

The country's first nuclear-powered
lighthouse beacon was recently put into
operation in Chesapeake Bay, south of
Baltimore, Md. Power is provided by a
60-watt generator that is fueled by about
20 pounds of strontium titanate. Designed
to operate unattended for 10 years, the
generator supplants batteries that had to
be replaced everv year.

[ o

An invisible ghost star may have been
detected by a rocket recently fired from
the New Mexico desert. The rocket re-
ported picking up X rays from a point in
space where even radio telescopes have
failed to locate any kind of celestial body.
Some scientists believe the rays may come
from a neutron star—the cold remains of
a supernova, a star that liberates most of
its energy through a catastrophic explosion.

P

A special opening was built into the wall
of the Smithsonian’s new $36,000,000 Mu-
seum of History and Technology in Wash-
ington, D.C. It was needed to permit bees in
two hives to come and go in their pursuit
of pollen. The colonies, which are housed
in clear plastic hives so visitors can view
them, are part of a government bee-breed-
ing research program.

i

Spiders with damaged brains spin lop-
sided webs—the more damaged the brain,
the more irregular the web. Researchers
at the Upstate Medical Center in Syracuse,
N.Y., make the brain lesions with a laser

(Please turn to poge 12)
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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 vou 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 — HAVE SECURE FUTURE !

The Famous Baoiley Course prepares you
for BOTH Diesel and Gosoline Mechanics.
This is a must—=dug to the advent of using
Diesel principles, such as ‘Fusl 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 subjects, 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-hy- dumg with the Famous
Bailey Method of training!

We provide you with housing and part time jobs
while in school, plus nation-wide placement

service for graduates,

BAILEY Technical SCHOOLS

1634 5. GRAND ST. LOUIS 4, MO.
MAIL TODAY !

Please mail immediately this

free booklet without obligation. l

Mame
Address
Ciny
Telephone
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#UNUSUAL SCIENCE BARGAINS =

Enrgmnl 3" Astronomical Telescope
i ?}‘ Seg¢ the stars, moon, phazes of Venus, ..]“.“—ri

Clo=e up! 60 to 1830 power—Famous Mi. Paluuar
Reflecting type. Unusual Buy! Equipped with
Eqguatorial mount ; !'J]\hl‘ teleseope s hardwaod
triped. Included I REE: 'S8T AR 0" HT" s AT
page “HANDHOOK OF HEAV Ex&" 0w
TR T3E YOUR TELESCOPE® hook.

Stock No. B5.080-H ......... ... 529.95 pstpd.
414" Reflecting Telescope—up to 255 Power, All-
metal pedestal mount. Stoek Mo, B5,105-H...579.50 F.0.B,

OPAQUE PROJECTOR

A Projects {llustrations up 10 3* by 359" aml en-
larges them o 35" % 30 if zereen’ i OLa 0

from projec Lur llfl!r pictures if screen is further

# j aAwWay ] DF  negntives needed. Prejedis

charts, II'.uH |.un. pictures, photos, lellering in

full eolor or Ilaek-and-white. COperates on 115

volt, A.C. current. G-ft. extension cord and plog

e 7 Included. Operates on A0 watt bully, not included,
Size 1"" x B" x I’g'g" wide, W, 1 Ib,, 2 oz. I"]a-.ru case,

Stock Mo, 70.199-H . ............. . . 57.95 Postoald

'FISH' WITH A WAR SURPLUS MAGNET
Go Treasure Hunting On The Bettom
Great idea! Fascipating fun and sometimes ire
mendously profitable! Tie a line 1o our S=1h. Aag-
nel=—=drogp it overboard in bay, river. lake pr orean
Troll i1t along the r-c-::um—ruur lruhure haul can be out-
hoard notors. anchors. fAshing tackle, Kimdz of metal valua
bles. S-1b., Magnet is war iu:p]us—-ﬁlnim v T}‘pt—{.nl‘[
l.‘--s:—ﬂﬁﬂ Lifts over 125 Ilbs. on land—much greater
weights under water. Order now and try this new sport
Stock No, TOSTL1-H. 5 Ib. Magnet . . (512,50 Postpaid
Stock No. 70.570-H. 32 Ib. Lifts 40 Ibs.. .5 B.75 Postpaid
Stock Mo, 7O.5T2.H. 712 Ih. Lifts 150 Ibs.. ... S1B.75 Postpaid

Stock Mo, B5,152-H. 15 Ib. size lifts 250 Ibs. $33.60 FOB

WAR SURPLUS ELECTRIC GENERATOR

21 Brand new Bignal Corps Electric Generator
for  selentific experimentz, electrical uwses,
s demonstrations, Generates up to #0 volt= hy
m,j turnlng cr Uze in high impedance relays.
X Charge ground and bring up nlght crawlers
for hait or study. 2 Alnleo Magnetz alono
worth original price. Wit 2 1bs. Cost to
ot 515
Stock Mo. 50,2 .$6.95 Postpaid

Same i¥pe generator, meunted, with |l;.||r as electricity e st rator.
Stock No. 50, 365-H . 11.95 Postpaid

MINIATURE WATER PUMP

Wonderful for experbinents. ministure waterfalls, foun-
tains. Christmas gardens, HO gage rallroad backdrops,
hobibylsts, labs, schools. Pumps continoous flow of water
ete, Tiny 288" x 1347 electric motor and pump ideal for
7 bobbylsts, labs, schiodls. Pumps continuous flow of waler
FT ! at rute of one pint per mimme at &8 12° heas, With 2 D

Batteries in series will pump to 24% high. Workz In
elither direction. Stock No. S50.345-H....... .. 52.25 Postpaid

WAR SURPLUS AMERICAN-MADE 7x50 BINOCULARS

Big savings! Hrand new! Crystal clear viewing
‘F power, Ewvery upl.h.l.l element s coated,
An L\ecellon: nighl glass=the size recommended
for satellite viewing. Individual eye focus, Exit
l:-llp]l Tmm. Approx. field =&t I..ﬂﬂﬂ yde. is
aTe It Carrving case incloded. American
7 x §0's normally cost $274.50. Our war sur-
plus price saves You resl money, i
Stock No, 1544-H .., Only $74.80 Ppd. (tax inel.)
7 x 35 American Made Binoculars. B
Stock No. 9648-H, . ... .50 ppd. (tax inel.)
f x 30 Binoeulars—similar to abaove.
Stock Mo. 963-H..5$33.00 Postpaid (Tax incl.)

7 BUILD A SOLAR ENERGY FURNACE

A fascinating new field, Hulld your own Solar Furmws for
experitentation—imany practical uses. Easy! [nexpenzive!
Use serapwond! We furnizh Ingtructions. This sun powered
furnace will generate 1errific heat—2000% 10 30007
Fuses ensmel to ruernl Sets paper aflame in seconds Use our

Fresnel Lens 117 sq, F.L. 18"
Stock Mo. TIILSIE .................. . £6.00 Postpaid

Order by Stock Mo.—Send Check ar M. O.—Maoney-Back Guarantes
EDMUND SCIENTIFIC CO., Barrington, New Jersey

MAIL COUPON FOR FREE CATALOG “H”

| Completely new k enlarged 148 pages.
| Mearly 4000 Borgains.

EDMUND SCIENTIFIC CO.. Barrington, M. J.
| Piease rush Free Glant Catalog “H"

l DRIEE o niw aew B s R R R B R R R B e e
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Science Worldwide

(Continued from page 10)

that shoots a beam of powerful light more
slender than the finest needle. It's all part
of an investigation that ultimately may
throw light on how humans weave their
sometimes twisted behavior patterns.
o e
An X-ray unit small enough to fit into
your pocket has been developed by scien-
tists in Chicago. Because the rays come
from a radioactive source—promethium
147—the machine needs no electricity.
It can be used for on-the-spot tests of
electronic equipment and aerospace parts
after they've been installed.
oo
A recent investigation by an Israeli
scientist reveals how camels are able to
withstand desert heat. They don't perspire
until their bodv temperature reaches 105
degrees F. and their blood has the ability
to absorb and store enormous quantities
of water. The hump? That's fat.
I o
A pressure maintenance plant costing
$6,500,000 is expected to extend the pro-
ductive life of a Texas oil field for many
years. The plant replaces oil taken from
the ground with water. As oil is tapped,
the natural pressures existing in under-
ground rock formations are diminished.
The injection of water maintains the pres-
sures, which are needed to push the oil
to the producing well.
[
Artificial insemination has been carried
a step further. Doctors at Philadelphia’s
Albert Einstein Medical Center report
using spermatozoa that had been frozen
and preserved for almost six months. Four
out of six women participating in the in-
vestigation gave birth to full-term, ap-
parently normal children, The other two
miscarried. The study, say the researchers,
may prove useful in establishing human
sperm bhanks.
o
Life on Mercury? Some space scientists
think that a narrow “twilight zone” on
Mercury, closest planet to the sun, may
provide conditions moderate enough to
support living organisms. But they'd have
to keep on the move—to avoid being
burned up or frozen outside the zone,
which moves as the planet rotates.
N S
A patient who must rely on an electric
pacemaker to keep his heart beating need
not fear that the battery in the mechan-
ism will suddenly go dead. A doctor at
Johns Hopkins estimates that fewer than
one percent of the small devices have
caused difficulty through mechanical fail-

ure. In addition, the wearer is warned of
approaching battery failure by a slowing
of the pulse rate, which is recorded daily.
R
Now they're tampering with our cheese.
University of Wisconsin researchers re-
port that they can speed up the process
of making cottage cheese by adding hydro-
chloric acid to the milk. They say this
method produces finished cheese in about
20 minutes, as opposed to the six hours or
more the usual bacterial process takes.
o
With five demonstration plants success-
fully operating, the U.S. is a leader in
converting salt water to fresh. What prog-
ress have the Russians made? We should
find that out when experts from the two
countries meet this summer, as announced
by President Johnson, to explore ways of
cooperating in this field. Certain to be
discussed are nuclear plants that can pro-
duce both electricity and fresh water, For
a report on recent developments, read
Fresh Water From the Sea: Can We Afford
It?, beginning on page 96.
ol N
New worlds are being sought with a
new “astrometric” telescope which can
spot distant planets by charting the orbits
of their parent stars. The U.S. Naval Ob-
servatory instrument in Flagstaff, Ariz.,
measures exact distances to small, dim
stars by an adaptation of the surveyor's
triangulation method, using the width of
the earth’s orbit as a base line. If the orbits
of such stars show a slight wiggle, astron-
omers are alerted to look for an accom-
panying planet; its gravitational pull
causes the wiggle.
e i
Single men are more apt to stay home
from work when sick than are single
women, according to the AM.A. Sick ab-
sence rate among single men was 4.3 days
per person per year, compared to 3.9 days
for single women in a two-year study in-
volving 35,000 households. As soon as wom-
en marry, however, they show a higher
absence rate, reflecting their family re-
sponsibilities, of 6.1 days,
e
The comparatively high cost of research
rockets may be on the way down. A West
German physicist reports having developed
a technique for producing plastic rockets
that will cost less than a third as much
as comparable metal jobs. Flight tests
are set for the fall.

o 7 i
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Easy If you're after the “good
life"” for yourself and your family, you'll
never find an easier—or better—first step
than filling in our card or coupon and
sending for the free |.C.S. Success Kit.

Tﬂ"gh To be sure, you must

be willing to devote some of your leisure
time to mastering skills that will give
you the power to demand more money

and prestige in the business world.

“"yf)"t’l it! But we have

testimonials from thousands of suc-
cessful graduates with new jobs, higher
salaries, happier families who are living
proof that it's worth it!
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INTERNATIONAL CORRESPONDENCE SCHOOLS

IcS S

SCRANTON 15, PENNSYLVANIA

Accredited Member Home Study Council

Mark and mail our postcard or coupon today!

—— T S S — —— — — — ——— —— ———

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 78, Scranton, Pa. 18515
(In Canada: |. C.5. Canadian, Ltd., Montreal.
In Hawaii: P.0. Box 418, Henolulu)

Please rush me my FREE Success Kit containing
3 valuable booklets.

Mama__ Age

Street — —

City Zone State

Fiald of intarest

Employed by

Working hours AM. to P.M.

Special low rates to members of U. 5. Armed Forces!

D e e e E—— |
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74 APPLIANCES

PAYS %3 TO $5 AN HOUR

Spare Time, Full Time ¢ Learn at Home

ment, garage, even on
your kitchen table.

QUICK WAY TO GET STARTED

For less than 20¢ a day
our easy, plctured Instrue-
tion — backed by 45 years of
success In home training —
repares you for top earn-
ngs in this booming fleld.
Earl Reld of Thompson, Ohlo
says: “"Made $510 In one
month spare time. NRI
course is priceless.” At no
charge you even get all

REE BOOK offered be-
low shows how YOU
can now have & good-pay-
ing business of your own,
right in your home, No
experience needed, just
simple tools. Learn to re-
pair Electric Appliances.
Pays $3-55 an hour!
400 MILLION Appliances
are In American homes
lﬁ!’lilt.lnlur. 76
n
FREE 3'G'n°F cour
X
BASE ;:EF mliee;lﬁté parts for your own Appliance
SHOWS HOW need them Tester, too. Finds trouble-

fixed, good &POts, speeds and checks your

FREE times or bad. Wwork.
LESSON YOU make Get your FREE Book and
STARTS YOU 00d money FREE Sample Lesson! Mail
olng it. In coupon below, letter or post-

your base- card, mow.
T " T —— T S S

MATIONAL RADIO INSTITUTE, Appliance Divisien
Dept, GO0-084, Washington 18, D.C.

Send Free Book, Free Appliance Repalr
Course Lesson. Am interested in:

[ Spare Time Earnings [ My Own Business

[ Better Job
e e s
P T e N e Ty
Clt¥.ovvrnsrnnnas.B00E. . . Btate.. ........

Send for FREE CATALDG. No salesman will call

NAME AGE
ADDRESS
J CITY ________STATE P ___
NATIONAL SCHOOLS  DEPT.SB-84

4000 5. FIGUERDA 5T., LOS ANBELES, CALIF. 30037
‘s e Accredited Member—MNational Home Study Council

Own a I'rlnlln! Business
g P'rint for Others, Good Prodil.

supply everything., Easy rules.

= Accredited Member National Heme Study Council md |

A Print YourOwn
; Caurds, Stutionery, Advertising, Clreulars,
lalwis, photo and movie titles, ehurch work,

tugs, ete. Save money. Sold direct from fae-
turyunly, HRaiged printing Hke engraving, too,

Have home
shop, Junior press $15; Senior 35 up. We
Pays for it-
gell in short time. Write now for free deiails. |
KELSEY PRESSES. Z-37 Meriden, Conn.

SHOOT A STAPLE

WHEREVER YOUD DRIVE A NAIL!

"5“ All-Purpose ;
STAPLE GUN /»'Q

/9 ONE S
' SQUEEZE

AND YOU VE
NAILED IT!"

Awpilable at Hardware, Buddeng, Lumber and Stationery Dealers Everywhere

ARROW FASTENER CO., INC. 1 Jumus 51., Brooklyn, N.Y

S5ome Mochine
vees &

Staple

Sizes . . ./

Sidelights on

AVIATION

Sheer coincidence placed stories about
the incredible ionocraft (page 58) and air
pollution (page 81) in the same issue of
Popular Mechanics, but it happens that
Major Alexander de Seversky's amazing
jon-propelled machine grew out of his
work in fighting air pollution.

He refuses to talk about the latter work,
although it's known that his electrostatic

| air-cleaning device is being used some-
| where on Long Island. He does admit,
| however, that he noticed the air flow be-
| tween electrodes on this device, and this

led to further studies to take advantage
of the flow for propulsion. The result was
the ionocraft.

[

Byve, Bye, Birdiee. We keep hearing

' stories about how birds invade aircraft
. hangars to build nests, much to the an-

noyance of the men working down below.

The latest one is from the Navy, and the
Navy admits it's all its own fault. Years
ago, in the age of dirigibles, the Navy
used homing pigeons to send back mes-
sages from the airships when they were
away from the base. Today the airships are

| gone but the pigeons (or their descendants)

are still around. The problem, as always,

| is how to get rid of them.

We've heard lots of solutions, most of
them from crackpots, but the best and most
economical seems to be the one used at
another Navy base. It has paper bags, hung
by strings from the rafters, which sway
with the breeze whenever the hangar doors
are open. The swaying motion apparently
is enough to discourage birds.

e o
Fighter aces are a select group, and it

. took one Air Force pilot 18 years to make

the grade. He shot down two Japanese

| planes one day—his fourth and fifth kills—

but ran out of film before recording the
second one, Unconfirmed, the kill was not
allowed, and he ended the war credited
with four.

Years later a relative toured the area
where the dogfight took place, found wit-
nesses who recalled the fight and even
found the pilot's grave. So 18 years after
it happened, the victorious Air Force man
was confirmed an ace by the board for cor-
rection of military records.

20 POPULAR MECHANICS



LOOKING FOR LONGER WEAR IN SERVICE & SAFETY SHOES ?

TRY MlaM) SHQOES
itH NEOPRENE SOLES!

Neoprene soles give longer wear...
resist oil, grease, chemicals
and cold-weather cracking.
Neoprene soles are also available
on Knapp boys' and
men's casual styles.

Ask for Neoprene soles
the next time
you buy service shoes.

QU PONT

BiL i, b pad DR

IH"I'EI THINGS FOR BETTER LIVING...THROUGH m.llll""

FREE Key Machine
EARN $I 25 ' Kind master locksmiths
use. Sells for $125,
but yours FREE with
A WEEK AND UP Locksmithing Course
You Can Learn To Be A

BE AN AUTO DIESEL LOCKSMITH

EXPERT — LEARN in your spare time
A TRADE YOU LIKE There's a big demand for skilled locksmiths. You

You learn fast in our shops because you learn can earn big money either full or part-time in
with tools on real equipment. Students short of your own home. Be your own hﬂ‘&b earn StEH.d:-.f‘,.
money may earn most of their expenses by doing

by g Ml kB bl B year ruumﬂ:]rg‘:tmme-wnhnuldyoﬁ‘q EE&EELS;?W
WHY and show you HOW, then you DO IT YOUR- INSTITUTE training, recommended by profes-
SE{I’.F. Hanynuf nurdgn}duateslearn 512%I a wees sional locksmiths, teaches you to make keys, open
and up. pprove or weterans. ay an i - 1A
svening classes. Fras bulletimwrite today. and repair locks Dn_homes. cars and buildings.
Easy, step-by-step illustrated lessons complete
with all tools and supplies. We tell you how to
MASHVILLE AUTO-DIESEL COLLEGE get servicing jobs, how much to eharge, how to
226 Tth Ave., No., Dept. 88, Nashville, Tenn. earn while you learn and how to build a secure

|
l Please send without obligation free catalog. cash I}I'Oﬁt business.

_____
s 0

———{ MAIL THIS COUPON TODAY! }—

Mail Coupon fer FREE Book Today!
NAME — i o T —— ——— — = . . S S o .
iplease print or wrlte plalnly)

BELSAW INSTITUTE, 105 Field Bldg., Kansas City 11, Mo.
Send FREE book, "Keys To Your Future!”
Mo obligation. Mo salesman.

ADDRESS

City . (.. 1 | S—
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Trial lesson in

 |DRAFTING
& DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE the big-
pay opportunities open to you as a draftsman, What's
more, you can learn this well-pald, prestige profes-
sion at home — quickly, easily !
needed! Get complete, step-by-step Chicagoe Tech
lessons in the maill, 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 asbout high pay and opportunities in
drafting. Mo charge, or obligation.

Est. 1904 Accredited MNational Home Study Council

CHICAGO TECHNICAL COLLEGE

K-202 Tech Bidg., 2000 So. Michigan Ave.
Chicago 16: Illinois

'
I

]
1
Mail me FHREE Lesson with information about big |
opportunities in DRAFTING. ]
]

]

]

HBE. . cccisincmaninbanpmnancnbonninmmninsrnnnnss o

-

GET

s ELECTRONICS

V.T.I. training leads 10 success as lechnicians. field en
gineers. speciallsis in communications, uided missiles,
compuiers, radar, automation. Hasic & advanced coursos,
Electronie Englnecring Technoligy and Elecironie Technol-
oy curricula hoth  available. Assoc, degree in 20 mas.
B.5. ohtainable. G.I. approved. Start Sept.. Feb, Dorms,
campus. H.5. graduate or egquivalent., Catalog.

VALPARAISO TECHNICAL INSTITUTE

DEPARTMENT D, VALPARAISO, INDIANA

— —— — — — — — — —— —

Get FREE Details of Amazing Light Bulb with |

MNo-Time-Limit Free Replacement Guarantee ¢
Tear out this certificnte, mall with name, nddress ta 5
lenrn how you can make up to 360 and more in aday,

apare or full time, introdocing sensational I-anra
burning Merlite Light Bulbs in your area, Sim| L:‘l’;‘b[l;‘

00000000000 0000

“*One buy Merlive Bulbs, ver again
lht an ':li‘ﬁ:nd:fmﬁphlﬂﬁ? :I'El:rl .ll.mier 12 to 24 nnd

more &t & time on astounding Free Replacement Guarantee
withoot time limit! FREE 5.!1.!! ulTrE"l"lhmI you need
to start making good money first JE'N; Rush your name and
mddress with tﬁiu Cortificate—TODAY |

MERLITE INDUSTRIES, Bulb Dir., 114 E, 32md., N.Y. 18, Depl. C-15Z
In Canada: Mopa Co., Ltd., 871 Dowd St., Montres! 1, P.Q.

00000 Re0RRn0RRa00a0I0 000000
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Mo special talent |

| any standard size pop

Items from

All Outdoors
R

Target plinking is fun, we found, with
the new Crosman CO: replica of a .38-
caliber target pistol. It is a beautiful pistol,
closely simulating the .38 in size, weight
and action. It shoots a .22-caliber pellet,
and is powered by a 12.5-gram CO: car-
tridge. It's well worth the $24.95 price. We
have only one reservation about its value
as an indoor training gun for competition
shooting. It lacks the kick of a competition
pistol, and this could be a drawback for
serious training. There's also a progressive
dwindling of power of the CO: cartridge,
which makes it almost impossible to sight
accurately for more than 10 or 15 shots.

I~ "l

Worms that are used for bait are some-
times elusive and make their way to the
bottom of the bait can. Frank Bartonek of
Independence, Mo., solves the problem of
getting at them by using a coffee can with
a plastic lid. He cuts off the bottom and adds
a second plastic lid, punching holes in both
lids for air. When the worms settle to the
bottom, he just turns
the can over and
they're easy to get to.
The Daisy Bait Co. of
Sunland, Calif. has a
clever rig that sells
for $1. It is a plastic
top and bottom for

or beer can that has
the ends removed.
There is a holder for
the can and a clip
that attaches to the belt. In the same way,
you can get to the bait from either end.
[T * N
Kentucky has instigated a program to
create more water for fishing and boating.
When building a new highway across a
valley, they build a dam to carry the road-
way, and install small drains for excess
water. Flooding creates a chain of small
lakes which the state stocks with fish.
P
Novice hikers and campers will be inter-
ested in a U.S. Forest Service booklet that
gives solid advice on how to plan, organize
and equip a family backpacking trip. It

-~
BELT HOOK

PRESS-ON
BOTTOM

| also gives a run-down on all U.S. wilder-

ness. It costs 35 cents from U.S. Govern-
ment Printing Office, Washington, D.C.

[XOASTYT JoNYigs
Qutdoors Editer
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$250 EARNED WHILE TRAIN.
What if I'm laid off? : ING PAYS FOR COURSE AND

H mmarinn t
W a0 How can | ever

?
ake my job? tire? EXTRA EQUIPMENT FOR HIS
ires OWHN SHOP
:_I{’i'ﬂ‘rd to. e h “I wanted another cccupation
old to change jobs? to help me in my port time

Am | too businews of spsedemeter re-
pair. ‘Whils toking the coure

N?
Cﬂ-l"l | learn a new '_i.kl“. 3 | was oble to earn enough ‘o
Cauld | SI-ICL'L'Ed as my own boss! poy lor the course and exira

tocls, books and key blonka besides for the

How can | earn extra money fast? full time shop | intend 1o open soon.”
Jatab A King

Will my job ever pay more? Hereford, Texos MAIL
B SKILLED LOCKSMITH \ '
e ﬂ NOW
.+« and Solve ALL Your "FUTURE"” Problems <
No question about it...with Locksmithing skill YOU'LL HAVE IT ]
MADE! You'll do llght clean, always-fascinating work — take your 306 ) e
choice of steady, high-pay job upportumhes or a big-profit spare-time % pieces
or full-time hum:mss of }'mlr own! As u. locksmith you have your own of equipment l
“built-in"" pension rce“goud ' to layoffs, automation, slack LOCKS, PICKS &
times, minor disabi mes, fo retirement! EARN MORE and LIVE ; z
BETTER in TOOLS supplied
LUEISHITHIHG S S0 H.!"I' Tﬂ I.EI.IH—H!H Extra Money RIGHT FROM THE START! for use with course. (I

Regardless of age, education, previous experience, minor physical hand-
icaps, your fun and earnings begin AT ONCE as you learn 2:' ickly, N @ _....uv-ﬂﬂ -ﬂ#

easily at home to CA.SH INona kmda of locksmithing jobs.

guide you-locks, rts, picks, special tools and equipment as LOCKSMITHING INSTITUTE OBd;
well as complete fu!ly illustrated lessons all supplied with course. U Linte Fuls, Mew Jersey e :
FREE Illustrated Book, FREE Sam ﬁtJ:Il Lesson Pages Give E'xcrtm; Facts. b fisase send FREE lilustrated Book~""Your Big Op- :
Find out how b-emg a skilled Locksmith can put a quick end i 1 e uagtin flaobirse v Ry -+ ey g H
to your worries. Lock.?l?lthmg Initltute _{‘rmduates now g‘:mti i : Al (0 Slendnn S GO, e I
ing mure enjoying life everywhere. You can, too. Sen ]
coupon TODAY for FREE illustrated book and sample 1 :
lesson pages. No salesman will call. Only school of its kind — (Peses Pristh 8
Licensed by New Jersey State Department of Education, '
Accredited Member National Home Study Council. Est. 1948 . W - : H
Division of Technical Home Study Schools : it 01 B
LOCKSMITHING INSTITUTE Dept. 110-084, Little Falls, IIII,I llrl.!l' s g = j
_ e

Draw the Pirate

$595.00 Commercial Art Scholarship
Awarded Monthly

Draw him in pencil, any size (except one that
would look like tracing). If your drawing is
chosen, you’'ll get a complete course in commer-
cial art, from America’s leading home study art
school—Art Instruction Schools.

Whether you win or not, you'll get a profes-
sional estimate of your talent, free!

Imagine: personal attention from professional
commercial artists to help you develop your
talent!

Entries for September contest must be in
before September 30, 1964. None returned.
Amateurs only. Qur students not eligible. Mail
your drawing today!

“/ART INSTRUCTION SCHOOLS
Studio 8134
500 South 4th Street, = Minneapolis, Minn. 55415

Please enter my drawing in your draw-a-head contest.
(PLEASE PRINT)

Name

Occupation — Age_

Address = Apt.

City : State e . Accredited by Accredlttng Commission
County Zip Code ) o of National Home Study Council.
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Headlights Have Their Ups

The four-eyed stare of American cars
will still be very evident on 1965 models,
but more of them will show up as over-
and-under teams rather than side-by-side.
Credit the handsome sales figures of the
Pontiac Grand Prix for the revival of the
vertical pairing. According to rumor,
you'll see the over-under treatment on
both Ford and Rambler Ambassador next
year, as well as on some of the Chrysler
Corporation lines, And Pontiac has no in-
tention of giving up this styling touch.

Both Lincoln and Imperial used the up-
and-down motif some years back, of course,
but with a difference: They slanted theirs.

A young man who gets a flat on the way
to an important date might also get a faint
taste of how Colin Chapman’s top drivers
—Jim Clark and Dan Gurney—felt during
this year's Indianapolis 500. Chapman
elected to have them run on tires from
British countrymen at Dunlop. And the
tires let them down.

There'’s a certain amount of mystery in-
volved in the tires’ performance and Dun-
lop and Chapman specialists will undoubt-
edly still be working on it as you read this.

To start with, Clark generally is easier
on tires than Dan Gurney. Yet Jim Clark
had the first tire trouble, not Dan. And the
inside tire gets less beating than the out-
side, yet it was Clark’s inside rear tire
that lost its tread rubber three-quarters
of the way around the tire, As Jim put it,
“there was a lot of vibration, then every-
thing went to pieces.”

When the tread began to peel away, it
flailed around and around, battering and
breaking the upper control arm that keeps
the top of the wheel away from the car.
Other rear suspension parts took a beat-
ing, too. The wheel collapsed. One of the
world’s finest drivers, Clark guided his
car toward the infield on three wheels with
sparks shooting up from the left rear
corner of the car.

As business organizations, Dunlop and
Chapman then got their chance to show a
special kind of commercial heroism.
Clark’s and Gurney’s Lotus cars were the
only ones using Dunlop tires. And Clark’s

and Downs on '65 Models.
What Really Threw Clark and Gurney Out of Indy?

report back to the pits was that the small
remaining section of tread on his left rear
had thumb-sized chunks missing. Gurney
had just made a pit stop and, although
plenty of tread remained, his right rear
tire had started to lose similar chunks. It
had been changed. Dunlop’s racing direc-
tor, Vie Barlow, hurried down to the first
turn for a look at Clark’s tires, then
hustled back for a conference with Colin
Chapman. Dunlop recommended that
Gurney’s car be pulled out of the race.
Chapman agreed.

As Pete Smith (chief of Dunlop’s U.S.
operation) pointed out, “Two men—Sachs
and MacDonald—already were dead. Mo-
tor racing had had a black enough day at
Indianapolis already. We weren't about to
risk another life for a possible commercial
advantage.”

Yet Jim O'Connor, Dunlop’s technical
director, told me, “There's no question
that there was plenty of tread left on Dan's
tires. Including the under-tread compound
—and we were fully prepared to race on
that, too—there was enough tread left for
700 or 800 miles.” And both O’Connor and
Smith agreed that temperature wasn't the
problem. “Any tire has a fail temperature,
although we don't like to talk about it.
But we weren't within 20° of it here—in
Centigrade. Stress was our problem, not
the temperature of the tire.”

Indianapolis was also alive with rumors
that Clark had chosen to run on softer
tread than other drivers. But Smith ex-
plains it this way:

“There's absolutely nothing to the idea
(a common one in the U. S.) that harder
tread rubber wears longer. We simply
build what we consider the best tire, com-
bining all the characteristics we want, and
this is the hardness we get. But hardness
means nothing as far as identifying the
tread compound itself.,”

USAC identification tests indicated that,
cold, the Dunlops of Clark and Gurney
were about five points softer than the
Firestones being used by 29 of the 33 cars.
Passenger tires of a given manufacturer,
by the way, usually have a spread of about
two points on the same Durometer scale.

POPULAR MECHANICS



LEARN MEAT CUTTIN

AT NATIONAL
Pay After Graduation

The steady dependable trade of Meat Cutting taught
easily in 8 short weeks. YOU LEARN BY DOING
under actual meat market conditions in bhig modern
school at Toledo.

For beginners or men with experience. Get a profit-
able store of your own. Remember, PEQPLE MUST
EAT! Big pay jobs. Free employment help. Thou-
sands of successful graduates.

Buying, advertising.

education.

cutting, percentage, pricing,
selling. ete. A complete retail meat
National School established 41 years. Get National
training now. Pay your tuition in easy monthly
payments after vou graduate. Send coupon for FREE

40 page school catalog—TODAY. G.JI. approved.

PROH T IN YOUR SPARE TIME

. SMALLENGINE REPAIR PAYSBIG !
Qutboard * Pawermower * Chain Sow * Trocter

MAKE EXTRA MONEY — or fix your
own engines ond SAYE! [llustroted, easy-te-
learn Home Study Course qualifies you os ex-
pert. Free information. Write today!

LINCOLN TECHNICAL INSTITUTE

SUITE BE, 472 MARKET STREET, NEWARK 5, M. J.
Tliﬂﬂﬂiﬂ;‘l
Sty HOME-IMPORT

BUSINESS-Make Big Profits

' New Drop Ship Plan offers you
firat day profita! Deal direct
, with overseas sources at prices
' shown. Dazzling bargains with
'Uu.mmr no investment. Full or spare time,
Pistol $5.14 'Write for FREE BOOK today to .

MELLINGER, 1554 8. Sepulveda, Dept. M258, Los Anqr!c! 25

START YOUR OWN
MONEY MAKING BUSINESS

Clean ruge on customers’ floors — upholstery in their
homes — even painted walls with highly efficient
electric machines which are making big money for
others and giving them independence. Write today
for complete information. It's FREE'

Walch
$2.87

I'n"l.'ﬂ'l SCHRADER MFE CO., Dept. 810 “R" PL., Racine, Wis.
 You can make money in

WATCH

REPAIR

Learn at home the low cost Sweazey Way

Watch repairing pays up to $8 an hour, part time watch makers
report on survey. Unigue and modern Sweazey home study
System starts you making repairs right away on Bwiss and
American watches. Professionally prepared training. No previous
experience needed. Special tools provided for practice. Tultion
only %5 a month. Diploma Awarded. Free sample lesson and
opportunity book give all facts, Write today. No obligation.

CHICAGO SCHOOL OF WATCHMAKING
Dept. 184, Fox River Grove, lllinois, 60021

FREE BOOK and SAMPLE LESSON

I CHICAGD SCHOOL OF WATCHMAKING l
Dept. 184, Fox River Qrove, Illingis, 80031

I PFlease rush FREE BOOK and Sample Home Study Losson. I

I Mame, A I

| Address l
Ty Faome Riate

National School of Meat Cutting, Inc., Dept. 50-), Taledo 4, Ohia |

Send me your FREE =chool catalog on National Training at |
Toledo in Meat Cutting, Meat Merchandising and Sell-Serv- l
fce Meats. Mo obligation. No salesman will call.

|
I
|
I
] Name l
| |
dd
# Address, I
| |

City, State
Approved for Veterans
l__......____.___——-.-.——.-_...——--_-

F--__------------_-

et Into one of these lm-
I penrtaned e lals l
r ] MACHINIST TRADE I
O TUDL AND DIE
TRAINEES! ol :
. O TOOL DESIGNING I
[ DRAFTING-
0 O AtSehool I At Home ENGINEERING i
| Hend for BSAMPLE LESSO0ON aml —
| B0 ; AIR CONDITIONING
FREE Aptitide Test tolay, =Study at
Brehool or at Home, You can EARN REFRIGERATION

while you LEARN! " AUTD MECHANICS
0 Allied Institute of Technology, Dept. PM-84 |
§ 1338 S. Michigan Ave., Chicago, llI.

Please send me FREE information about the courses | hava.
checked and Allied's Nationwide Placement Service.

Name______ = e, .Age__l
Address - . R — ,,I
- e GDI.II'It}' State l

L”ii----------------!

520 to 530

A WEEK
EXTRA

MONEY

Here's a practical way to Increase
¥your income and bulld security for
] your family. Earn extra money every
week sharpening saws with a Foley
Automatic Saw Filer. You can ac-
tually build ¥our own business with
it=—without special truining or pre-
vious experience,
TURN YOUR SPARE TIME IXTi CASH. Make from %3 to 86
an hour evenings, week-ends. Btart in your basement or garage. No
canvassing. **J adrertized in owr local paper and gol in 83 sawg'"—
says M. L. Thompson. Every saw you sharpen with the Foley Filer
brings you more customers. Hundreds are making extra money
this sure, Iast, easy way, You can too,
“Money Making Facts"" explains how
you can get business from home
owners, farmers, carpenters, schools,
factories, etc., how to bulld your
business and expand—every step of
the easy way. Don"t wait. Mail cou-
pon now for this exciting book and
casy pay plan. No salesman will call.

A
B - P
-

I FOLEY MANUFACTURING CO.
Bib-4 Foley Bidg., Minneapolis 18, Minn,
I Rush free book, *MONEY MAKING FACTS",
I and details on easy pay plan.

| Mame

1

Address.
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Sidelights
from the

SERVICES

=i R SR

A giant checker board at the Navy's
Ship Missile Systems Engineering Station,
Port Hueneme, Calif., combines the brain-
work of checkers with good old-fashioned
physical exercise. The squares were
painted on a concrete deck 12 feet square.
The “men" are old gallon paint cans filled
with concrete and with handles made of
salvaged electrical conduit. Each one
weighs about 20 pounds and by the time
you've played a complete game, you use
about the same energy it takes to move a
ton of coal. What happens when you “king”
a man? Use two of them on the same
square—and use twice the energy.

e i

Hypnosis can keep a man as warm as an
overcoat. The Air Force made eight ex-
periments on five volunteers, exposing
them to 40-degree temperature in a mov-
ing air stream for an hour in each test.
They wore only light clothing. They were
lightly hypnotized for four tests and not
at all for the other four. Biggest difference,
Air Force scientists said, was the almost
complete lack of shivering while in the
hypnotic state. On awakening, the men
reported they hadn't felt the cold at all.

" o

Tiny nylon threads strengthen concrete
even more than steel does. In Army tests,
the impact strength of concrete was in-
creased 27 times by blending in numerous
nylon fibers one to three inches long.
Blocks six inches long and 112 inches
square did not shatter under 50 blows of
a sledge hammer.,

-

A “pony-size” space rocket, of from 50
to 500 pounds thrust, has been developed
for the Air Force. The low-power unit is
intended for small manned or unmanned
space vehicles which would taxi about,
tow spaceships in distress, shove satellites
back into proper orbit, ete.

i

Pink elephants have been spotted by the
Marines in Vietnam. No fooling! A heli-
copter pilot told officers he had sighted a
pink elephant on a recent flight and was
nearly laughed out of camp. Later, a fellow
chopper pilot confided to the chastened
flier that he, too, had seen the pink pachy-
derm, but had been reluctant to report it.
However, he had noted the spot on the
map and on a later flight both pilots car-
ried cameras with color film to obtain

proof. They succeeded. Photo-interpreters

were shown pictures of the beasts wallow-

ing in a muddy pool. Their report: the

elephant wallow contained a sticky, pink-

ish mud that made the beasts look like

something out of an alecoholic nightmare.
S i

Army engineers are investigating the
possibility of using aerial photographs to
help detect underground nuclear explo-
sions, Stereoscopic observation and meas-
urement of photos have been made at a
test site before and after a blast. Using
complex stereophotogrammetric measure-
ments, the engineers found that, after one
test, the radius of 150 feet around the
ground-zero point had risen between 18
and 24 inches.

N

Skin divers can get some valuable tips
from a new Navy diving manual. It covers
such subjects as underwater physics and
physiology; basic diving procedure; de-
compression tables; hazards (including a
general description of appearance, be-
havior, and localities where hazardous
marine life is most likely to be found); and
general safety precautions, including first
aid instructions, mouth-to-mouth resus-
citation and several methods of artifical
respiration. The manual can be ordered
for $3.25 from the Superintendant of Docu-
ments, Government Printing Office, Wash-
ington, D.C. 20402.

[ "

A king-sized ventilated plastic bag is
being tested by the Army as an isolator
for patients with highly communicable
diseases and for burn patients and those
undergoing organ transplants to protect
them from outside germs. The patient lies
on an electrically operated bed which is
encased in an inflated cylinder of trans-
parent plastic. A pair of gloves is molded
into the plastic and there is enough play in
the enclosure to permit the gloves to reach
any point on the bed, enabling medies to
render any necessary treatment. It has a
self-contained ventilating system and air
locks through which food, surgical equip-
ment and bandages can be passed. Material
passed through the air lock is irradiated
by ultraviolet rays. By clamping adapters
to the side of the bag, doctors can use diag-
nostic devices such as the electrocardio-
graph and can administer oxygen or intra-
venous solutions.

[ N

Paper wipers may replace the venerable
rag for Army mechanics. A new paper
wiper has been developed by Army scien-
tists that is rayon-reinforced, lint free and
pliable. It may be dipped in solvent, wrung
out and reused. The paper rags are said
to be cheaper and take less storage space.
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N.T.5. TRAINED
TECHNICIANS ARE

HIGHER PAID...
MORE RESPECTED...
CONFIDENT
OF SUCCESS

BETTER, MORE COMPLETE, LOWER COST TRAINING

N.T.S. Home Training is proved and tested in N.T.S.
Resident School Shops and Laboratories — the oldest,
largest school of its kind in the world. You learn all
phases, and receive everything you need — Lessons, Man-
uals, Diagrams, big professional Kits with parts, tools,
instruments for experimental, repair, service, trouble-
shooting projects. Yet N.T.5. Training costs less; only
| Low Tuition. Other schools make several courses from
the material in each of our Master Courses.

AUTO MECHANICS Anp pieser

TAKE YOUR CHOICE. .. be a successful all-around me-
chanic in cars, trucks and heavy-engines. Or specialize
in vour favorite held . . . Tune-Up, Automaric Transmis-
sions, Farm Mechanics, Trucks and Buses, Stationary
Installations, Foreign Cars, or get into Auto Air Condi-
tioning, Engine Rebuilding, Diesel, and other high-pay
tields, or o into business for yourself,

INCLUDES SOCKET SET, ANALYZIER, TOOLS.

Train at home for a high-paying job

in one of these 4 major fields

TART NOW in one of these "Big 4" Industries,

nd be among the most sought after technicians in

\merica. As an N.T.S. Trained Technician you can

njoy higher pay, rapid promotion, lifelong security.
N.T.S. TRAINS YOU RIGHT, FAST AND EASY!

Incomplete, "short-cut” training limits your earning
ower, even disqualifies you for top-pay jobs. N.T.S. gives
ou everything in A/l Phases ...t qualify you for any
b in your field . . . for greater profits the year round.

ELECTRONICS TELEVISION AND RADIO

YOU ARE NEEDED in All Phases of ELECTRONICS
TELEVISION- RADIO . . . Servicing, Communica-
tions, Broadcasting, Manufacturing. Automartion, Radar
and Micro Waves, Missile and Rocket Projects, plus all
the other high-pay branches of this vigorous Industry.
N.T.S. Shop-Tested Home Training gives you ONE
MASTER COURSE...at ONE LOW TUITION

_ INCLUDES RADIO SET, TV SET, MULTITESTER.

REFRIGERATION TECHNICIAN'S COURSE
AIR CONDITIONING &scrmca HOME APPLIANCE s coust

‘UTURE BRIGHT FOR TRAINED MASTER TECHNICIANS
.. over 30,000 new Technicians must be trained annu-
lly. You are needed to help service and repair the
i} million air conditioners, refrigerators and elecrrical
ppliances that will need hxing this year alone. You

Every home is your market for Full-Time career or
spare-time “Second Income.” All you need is a work-
bench, spare time and N.T.S5. Home Training. Costs less
than 51.50 per week. Repair any home appliance—from
toasters, electric irons to washing machines and even

an po places in your own business or with a manu-
acturer, dealer, distributor or deparrment store. With
h1l-Phase rtraining, your earning power is unlimired!
MCLUDES TESTER, GAUGES, TOOLS.,

room air conditioners — right in your own workshop.

Or take a high-pay job with appliance manufacturer or

large service company. INCLUDES TOOLS, PROFESSIONAL
TESTER, SOLDERING SET.|

e

NATIONAL &5 SCHOOLS (

WORLD-WIDE TRAINING SINCE 1805 =

- NATION ALSCHUULS :,i‘r;ebd::ed ] National Technical Schools, Dept. B-84
iﬂrr/% WORLD-WIDL TRAINING SINCE 1908 Mational Home 4000 5. Figuerca St.. Los Angeles. Calif. 90037
fak '?:iH .[ fr 'f'.'.ﬂ ]l 4000 So. Figuerca 5t. Los Angeles 37, Calif Study

' Please rush FREE Book and Actual Lesson checked below. l-
Mo obligation. Mo salesman will call.
[] Electronics — TV — Radio '
[ Auto-Mechanics & Diessl '
I

Council

RESIDENT TRAINING

AT LOS ANGELES
you wish to take your training

[] Air Conditioning. Refrigeration & Electrical Appliances
] Home Appliance Technicians Course

Sur ‘fanibiie Nocidadt Sshaal (fully illustrated) and - Y |
Los Angeles — the oldest and ACTUAL LESSON l Address l
gest school of its kind in the City Zone State

ll:nﬂ; ::: :’-'_I:.. : [ check here if interested ONLY in Resident Training at L.A.

High school home study courses alvo offered. Check for Ires catalog |
WILL CALL L L L T T T L T

brid —check special box in
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These
TROUBLE-SHOOTER
poges are like a
whole separate
book in themselves

R
¢

=g e
P

1y - I( OFumnus MANUAL pages

show you how

YOU CAN FIX
2,700
CAR MODELS

QUICK, EASY, RIGHT
the first time...Including 1957-1964

and all Compacts

4
OVER 4,500,000 W }
COPIES S0OLD! le THESE chns
RTS Marcury
le THESE Ph ; ‘ American D!:““ Motear
i Autematic Buick Do gle Mercury
Ignitien Tronsmissions | Buick E'Fdl"l:tul'lf Manterey
Alternater SF“iﬂ al Oldsmabile
: Suspensions Codillat F“"d‘" Olds F-85
s Differentials Chevelle ;'" d Plymouth
Generater Chewralet Calosle Polara
Regulatars '“h.‘ E::':I:rl Imperial :::':E:r
Sarting Maters Sheering l:-r:ﬂ luep Sudeboker
ohers Dash Gauges Continental Lnn;ﬂ Tempest
Clrhl; : Sharier Corvair t'i:;tﬂ'“ Th-;_nd:;hlri
Fusl Pamp Switches ;.::IEIII Mercury Valia
Engines RE
Overdrive Ne W —

Now — Whether You're o Beginner or
Expert Mechanic — You Can "'Lick" Just
About ANY Auto Repair Job With 3,800

“This-Is-How' Pictures, 225,000 Service
ond Repaoir Focts!

NDW YOU CAN FIX ALMOST
ANY PART OF 2,700 CAR
MODELS from 1957 right through
the new 1964’s — fast, easy, right
— the very first time you try!
MOTOR's new 2-in-1 1964 Auto
Repair Manual spots the trouble
for vou ... leads you to the exact
repair needed .., shows you how
to fix cars fast — easy as A-B-C!
Giant picture volume actually
turns “green” mechanies into ex-
perts — gives experts real time-
and money-saving tips.
“Meat’ of 191 Official
Shop Manuals

MOTOR’s brand-new 1964 Man-
ual gives you a wealth of “know-
how" from 191 Official Shop Man-

*"Never

“Have been
knew any- a mechanic
thing ahout 25 years.
repairing Manual
cars until T still taékn;
got this me out o
book. Has tight spots.

It's simple enough
to be underltund" by

AVETAgE Derson.
=V¥. Lavria, Nev.

paid for itself time
and time again."

=P. Peamper, Wisc.
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© TROUBLE-
SHOOTER

Section Spots
2,300 Car Troubles
- for You Immediately
«.. leads to exact
repair needed!

Brand-New [2-in-1| 1964 Auto Repai

r Manual

Use MOTOR'S

1964 Auto Repair Manual
FREE for 10 days

uals, hundreds of factory bulletins.
No guesswork! Crystal-clear di-
rections and big pictures guide
vour hands through every repair
job. “Trouble-Shooter’ section
gpots any of 2,300 car troubles fast
— ghows vou and fells you exact
repair needed. Then, the famous
Manual pages make every job so
easy you CAN'T go wrong.

No wonder this giant Guide is
used by schools, U.S. Armed Forces,
hundreds of thousands of repair
men. It's guaranteed to help even
a beginner mechanic do a good job
« « «» and top-notch mechanics are
amazed at its completeness. It's
like having automobile factory en-
gineers standing right beside you
» + « guiding your hands through
every step of even the toughest re-
pair jobs!

HERE’'S WHAT YOU GET

NEW, REVISED, ENLARGED
1964 Edition covers more than 2,700
popular-make models since 1967, in.

cluding all the new “in-between' mod-
els, 1964 Edition brings you . . .
1,280 Giant poges

3,800 Pictures

457 Quick-Check charts =
55,000 Essential repair specifications
Over 225,000 service and repair facts
Plus adjustment tables; tune-up charts;
measurements and clearonces; overs
haul, replacement facts; lune-up dofa;
much, much n.are!

Try Big 1964 Edition
FREE For 10 Days

Mail coupon. We'll rush Manual to
your home or shop. USE it for 10 days.
If it doesn't pay for itself even in this
short time, return it and pay nothing.
Mail coupon TODAY to: MOTOR
Book Dept., 250 West 65th 5t., New
York, N. Y. 10018, (SCHOOLS,
BOOKSTORES: write for discounts.)

all types —

ETORS! You get

RBUR o
' ﬁ{tus.tuteﬂ stigEE: t:t!%p:
adjustment E’T;: hure

F-__________-__—-__--__

MAIL COUPON NOW FOR 10-DAY FREE TRIAL 1954 EDITION!
{Attach Te Postcard For Fast Action)

MOTOR Book Dept., Desk 418,
250 West 55th 5t., New York, New York 10019

Rush to me at once MOTOR's New AUTO REPAIR MANUAL. If O.K.,

box in coupon.

AUGUST 1964

Sama 10-Day FREE OFFER
on Brand-New TRUCK
REPAIR MANUAL
Covers 98% of all trucks,
1855 through 1964, includ-
ing all new economy mod-

Otherwise, 1 will return the book postpald in 10 days.

FEINT MAME. e + srssssrs mansnsssdsanssnssssscnnsans sl sunannsns

ADDRESE . cvonsassassnssmnasss somdssaanmassas s nanabatiaansnmannssss

....................................... 8T

l I will remit $2 in 10 days, $3 monthly for 2 months and a final payment
I of £1.95 rplus delivery charge and sales tax, if any) one month after that.

Over 1,000 pages. For 10-
day FREE Trial, check

ATE. i scicvsinisisBOME. coucun
Also =end me for 10 days' Free Trial MOTOR's New TRUCK REPAIR
MANUAL. If O.K.. T will remit $11, plus delivery charge and sales tax,

if any. in 10 days. Otherwize, I will return book rmtpnm in 10 days.
Check here and SAVE dellvery charge by enclosing WITH coupon In
tnvtlnﬁe entire payment of $9.85 for AUTO REPAIR MANUAL (or §11

for TRUCK REPAIR MANUAL) plus sales tax, if any. Refund teed.

_-_______-J




An exciting new rolling
block pistal for plinkers
and collectors, This is the
mew MENDOZA® MODEL
K-62 22 cal. mingle shot
pistal with leatwres that
make it safd, handy, and
accurate, THEI! S 2 rolling
Block action with double
extractors for positive
extraction. The hammer has
a hali-cock featwre for °
safety. Gun can be cocked
and opened easily wilh one
hend. Ewen the trigger

pell iz adjustable . . . and
from the outside. Unique
amma caddy carries threa

exira shells on each side of
gun . . . ready for instant

wse. Fires 22 sharl, long and
long rifle. 4=, 5 or 6~ Bar-
rel, $22.95. Fully guaranteed.
*Made by ''Mendaza of Merico,” designers of the world
famous Mendoza Maching Gun, used by the Mexican himy
Postpaid with check or money order. 51.00 Depasit an COD,

e e e e rers
FLINTROP ARMS CORPORATION
4034 WEST NATIONAL AVENUE, MILWALKEE, WIS, 53215

AIR LIFT
AIR SPRINGS

HANDLE ANY
OVERLOAD

¥ The only air-ad-
justable overload spring
— fits any car or light
truck.

L= A safe, level ride for
vacationers, sportsmen,
businessmen, trailerites.
L Quickly installed —
no parts removed from
Car.

FREE literature: Dept. PM
OVER 1,000,000 SETS IN USF

AIR LFT COMPANY

Lansing, Michigan

In Conoda 18 Hook .l"nut, To.ronfu. ?. Oni

Worth Writing For

Protect your children, define
an outdoor living area, or
screen a service yard with the
help of “Redwood Fences,” a
brochure of 26 popular plans
for minimum-upkeep fences.
Two transparent overlays

| permit the planner to place

construction drawings over

| color pictures of completed

fences. Send 10 cents to the
California Redwood Assoc.,
617 Montgomery St., San
Francisco 11, Calif.

Low ceilings, high ceilings—
both may be modernized with
new tile patterns. “How to

WORKS 365 DAYS
EVERY YEAR

ELECTRIC ‘0 *

BUG
KILLER S

with
Safety L ]
TH l‘“
HT L
Only . ?}‘i’

$4.95
Bl 2 for $9.00 ppd.

Simply plug in . . . seientifically de-
signed—it keeps home or business bug-
free year ‘round.

Guaranteed to kill fies, mosquiloes,
spiders, ants, roaches, moths, fleas, flying
vermin, wasps. ete, No sprays, no ador.
Insects do not contact unit. One unit serves
average home, Etched brass finish, Money
back guarantes.

ANDREA J. ENTERPRISES
P. O. Box 5744, Dept. AB
Sherman Daks, Calif.

Popular Mechanics Shopping Guide

Apply Ceiling Tiles” gives
you 31 pages of do's and
dont’s about layout, applica-
tion, installation and mainte-
nance; diagrams show you
how to follow through. Spe-
cial attention is paid to box-
ing-in heating ducts and low
exposed pipes for easy ac-
cess. It's free for the asking
from National Gypsum Co.,
Buffalo, N.Y.

AMAZING MUSIC
DISCOVERY

Hos you pi'uﬂnr real music
m

the very first time you #ry!
Fovor have always wanted to play music,
¥el he=ituled (o learn bevause "0 takes D00
lomg™" or ““rosts ted much' —here’s good news|

| Alnilern home study Course shows you how to

arlually play your favorite instrument The rery
first fime wow fry, for pennies a day.

No previous tralning needed.
# ;-p No horing exercises. Start right
o Boon  play

aff playing Jelightful lttle pieces,
ALL your favorite

songs, Over 1,000,000 people
since 1898 have taken up piano,
unitar, dcvorlion, organ. ele.,

Thi= o=y way,
SEND FOR FREE BOOK

36 Pages. No obligation;
ne  salesman  will eall.
Fill in below and mail
ad today: Studio 308, |
U.5. SCHOOL OF MUSIC, JI
Port Washington, L. I, r

MN.Y. 11050, i Lirensed,
N.Y.State Edwea. Depl. ) i

—_—
PHEL MO . csivsssenyis srsssesiws
Addres . ..coiciisisiisaiinsmissasias
Gty cssnsnmsnnns EramEnErEas Zone
State .....c.. CasEmEea s R

Ends Wood
Splitting Drudgery

&u@KUW.S[P’IL[FTrEm

18 ton

62", NEW LOW COST utility model for farmers
Dealer and small wood lots. Write for details.
Inquiries The Waco Aircraft Co., Dept. D, Troy, Ohio
J Invited A Division of AERO Industries, Inc. _L

toughest woods. 7 H.P. trailer unit squats un-
der power to load logs without dead lift, Has 2
speeds, auto-shift, auto-stroke. 26" ram travel
splits logs up to 34", any diameter—with ex-
tended frame and adjustable wedge splits up to

hydraulic power splits big profits from
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B.S. DEGREE IN 36 MONTHS

Small professionally-orlented college, Four-quarter year permits com-
pletion of degree in Engineering or Business Adwinistrotion in thiee
years. One year Drafting Design Certificate program, Founded 1581,
Rich heritage. Excellent faculty. Small classes, Well-equipped lalis.
New library. Residence hall=. 200-acre rampus, Graduare  placement
outstanding. Modest costs, En pt., Jan., March, June, Fur Cafalog
LIJ, And View Rook, wride J. E. 'Ll'c{‘ur!hnl. Directur of Admisgions,

484 College Avenue ® Angola, Indiana

EXCLUSIVE DOUBLE-EEARING

HEAVY DUTY PUMPS

IRRIGATE = DRAIM = CIRCULATE = SPRAY

Use 13 HP it ! . w 1 HEP [ .'[HJ - ;
GPH: 1,000 GPH 60" nigh o1 3,000 CPH from 25" Pays Up to $1,000 a Month. Car Furnished
w"“‘r'rl'-: "‘ inleg: I:é" outlet, Stainless shaft.

BB bN.II'IIE DEETiNEs. s'l.u 95
L]

T 'l"l\;tq.-‘l ll:!l lﬂ‘.l' ....... :If .J. e .
8 4 - aring mode
Best for bhelt drives. . . $‘ 2-95 e a n c c I e n
Postpaid if cash with order,

Dan"d delapr—eend for pours today’
MONEY BACK GUARANTEE

eswes rumes s med 28 | [ IRV @ STEE gator
LEARN CRIMINAL |» Previous Experience o Higher Education Needed
IHVESTIGA‘I'IOII athome | Ao millon sscifents o day_scesle 8 Jponderhil

good show you how to get into this business. Train at home
tmhm r::;m‘}’:‘:;.i:.hﬂm Lﬁi;&ﬁ?ﬁfrﬂf in leisure time. Dave Durant ped his income t,o
1 FEArE ]denﬂﬁ:ntiun Criminal Investigation, 57500 at once. C. F. Henderson iJDUST.Eﬂ his salary 3314
jce Pn otograp r Low cost; easy terma, Over 800 | per cent. Lots of men are earning up to $8 an hour on
Bnulus of fieation employ our graduates! part time basis. Philippine Graduate, Art Victoria,

l,’:ﬁfﬂ“}?%ﬂ:‘fﬂ%ﬂ‘:ﬁfgﬂiﬁﬁ eef State | writes: “I recommend Liberty School to anyone seek-
nstitute of Applied Science ing a better status in life,

1920 SUNNYSIDE Av[uu: = DEPT. 135 € . CHICAGO 40, ILLINOIS Work for Others, or Be Your Own Boss

= — Today there are good openings In every state, Step right Into

- this increasingly important field through our special method of

FREE' NEW 32 PAGE 3 training you at home. Many men begin part time, while holding

ther job— d to full time later. Company investigalors

ERHEER EUlﬂEBﬂﬂH £ e i :;T mfnyuext:axsnasuch Dan uprlvah! autao, ta‘l'frtullnment :xp!nuila
family insurance, retirement program. r placement serviee

MODERN GLAMOUR . ng | provides FREE employment help. Many insurance firms are

. | looking for men with our training.
Lﬁt Eric liir_'hluir pﬂ:;rcihe ca? show yillu I'n:WE to lcﬁl..la#nchnﬂurlﬂ
Make Money 10 Different Ways =0 this exciting new business in a matter of Weeks: IOur
Big Pay Jobs! Automation Proof Careert check might easily erd for entire course. Send today for FREE
Part Time At Home Now Full Time Later " : BROCHURE. No obligation. (We are approved as a Privale
ot Fo i tre et Business School by the State of Illinois.) Mail coupon or send
g b e oy | posteard for brochure to Liberty School, Dept. 58, 1130 W,
new beautiful pieces waorth fr — J Park. Libertyville. Illinois.

=AY $50 to $600!

\...-d-"". P e == == = MAIL TODAY FOR FREE EROCHURE = == == == '-1
NOW-=Y0U can make the truly modern |, KITS, TOOLS, LUXURIOUS MATERIALS | Eric P. McMair, President, Deot. 58
conversation pieces — the breathtak- all yours FREE! You upholster a beaul- LIBERTY SCHOOL OF CLAIM INVESTIGATING l
ingly baautiful sofas. armchairs. ofto- ,ll full “living m-umhu' I'urﬂl".U_rlz while you I 1139 W. Park, Libertyville, 1llinais
e by e A NI i o eyt mep bt Rush me your FREE Rrochure describing BIG MONEY OPFOR. |
TIFUL -FIIIE!?'C!N HOME AND SUM- I TUNITIES in the RBooming Aceident Investhmation Fleld. T under-
DAY MAGAZINES. Maks slipcovers. e AIR MAIL r"lnl;d IIPIIIR does not obligate me in any way, and no salesman I
draperies, cushions. Wark on home REACHES US IN ONE DAY I
oOERR UFGLSTERY ANO You EAN Write for I

M e P S e AB. c s snsns

MAKE MONEY TEN DIFFERENT WAYS! UPHOLSTERY Jrre. _ |
FAST, EASY, AT HOME, NO OVERMEAD! I CAREER
Card or letter ta: - Eumﬂuu I AMIIUES . v v s s s s st rnr st s s s am s F TR samns e I
HnDEH" UPHO ERY INSTITUTE S8.00 K I Ol asssssasssasniaoponsssas b i Zone BlatP: s ssasanws
Dept. U-327, Fallbrook, Calif. — ——— —— — ——— — — ————— ——

Maoney Back Five Year
Guarantee Guarantee
The Noew 1064 Model Hesvy Duly 110 Volt Are Welder works on any 110 voelt house line, You can not
By a betier welder onywnere al this low price. No experience nece=s0ry. XNow aiivoile ¢ |r| braze, salder,

eul aml weld any el LIE to Lg* thick. Genernies hoat up to 10, DM Ueurees for cutling through steel
plate, cic. NOTHING ELSE TO BUY. Comes complele with 12 ft. of heavy duly 'prrwrr :':I:lih:. I.-'H:]-“'I and

]
Lg* welding and hrazing rods, rod holder. twin carbon torch. heinw: gl-:vn--: inslruction book. eue.
MONEY BACK CUARAMTEE. Try it for T day=. if ¥ou are not compleicly satisthed we will immediaiely
R refund Your money without guestio FULLY GUARANTEED Fﬂl FIVE \'lﬂ!!- If inuperative. we

will repair or replace it free of cha . No other welder anywhere gives you this double guarantec.
SEND OMLY S2.00, aid when dl.lluu-d pay postman $12.05 plus COD postage, or seisd S514.95 and

EEND DNLY $z 00 wa will snip postpald.

Order direct from factory; NATIONAL ELECTRIC, Dept. PM-8, DELRAY, FLORIDA

NO CORRESPONDENCE OR HOME STUDY TRAINING

Home study does not make a good operator. Our

students are taught on the machines on actual con- o AL
struction jobs by qualified instructors. This means WE SIFER" SCHOOL
they are better qualified and more readily accepted OF HEAVY EQUIPMENT
for immediate employment by contractors. OPERATION 1
* CONTRACTOR OWNED - V.A. APPROVED
Western School is the only contractor owned and operated Box 510
school in the world. These are the men who eventually hire Weiser, Idaho
heavy equipment operators. Write today for FREE informa-
tion on how you may enroll in one of Western School's Associate member of Associoted General

many courses. Contractors and A.R.B.A.



MEN, EARN $6.44 HR.

INVESTIGATE ACCIDENTS

Car furnished. \
Business expenses s

paid. Pick own job
location. Work part-time
or full-time. NO selling.
NO previous experience
needed. Only average
education required.

Write today for

FREE information.
No obligation.

UNIVERSAL- e
SCHOOLS \

“We're looking for people
who want to write”

Find out from 12 Famous Writers
whether you can be trained to write

for publication, Max Shulman,

Faith Baldwin, Bennett Cerf and |

nine other top “pros” have started

a new kind of home-study school

for people with writing aptitude k

worth developing. You learn how . |

to produce money-making Fiction, _
Non-Fiction, Advertising or Busi- ]]l'::éirsl:":::,:ﬂm

ness Writing. Students have already movie and TV writer
broken into print in over 60 maga-

zines; several are having books published. For free Apti-
tude Test and 48-page brochure,send name, address, ageto:
Famous Writers School, Dept. 6534, Westport, Conn.

when it's time to think of college
you should read this

FREE CAREER BOOKLET |

about engineering at S i

MS.221

MILWAUKEE
SCHOOL OF ENGINEERING -

Dept. PM-864, 1025 N. Milwaukee Street —
Milwaukee, Wisconsin 53201

Tell me about an engineering career through
residence study in:

[ Mechanical fields [] Electrical fields

Name................ Y- { S—

AAArass..... e s s s s ss st s s ssassnssassnnnarasns
T - 3
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Fantastic Savings on NEW

ACCORDIONS /= OFF

Just arrived! Standard and Electronic Accordiona
s, —Amplifiers! New ideas, New styling, New
& featores! Buy direct from world's largest deal-
er, Importer-to-you prices. Trades o,
& Easy terms. Write for Free Color mh
h‘dhﬂ c“n.. 'f h_ h. hL “"Ml
2003W.Chicago Ave.,Chicage 22, lllinois

ENROLL-EARN YOUR DEGREE

of Bachelor of Bible Philesophy (B.Ph.B.), Master of Bible
Philosophy (M. Ph. B.), Groduate of Bible Philosophy
(G. Ph. B.], or Doctor of Metaphysics (Ms. D.). Chartered
by State. Correspondence Courses enly, Please write for

FREE BOOKLET.

AMERICAN BIBLE INSTITUTE
Dept. PM, 408A W. 75th St., Kansas City, Mo. 64114

TH
E Law
TRAINED

LAw FREE BOOK Ui

Write twmlay for a FREE copy of illustrated law hook, "THE LAW-
TRAIMED MAM." which shows how 1o earn the professional Rachelor

of Laws (LILH, degree throuith hume studly of the famous Blacksions
Law Course, All necessary bovks and lessons provided. Moderate cosi)
valnvenient monthly terms. Write for FREE law iraining book today,

Blackstone School of Law, 307 N. Michigan Ave,
Founded 1890 Dept. 50-C, Chicago 1, llinois

'Sls ooo First 9 Months
” YR .-ﬂ

— Harvey C. Jones
Reseda, Calif. (Pop. 4,500)

Mr. Jones had no radiator
experience — installed In-
land Radiator Equipment — now services auto-truck-tractor cool-
ing systems. This market is booming as radiators become smaller,
capacities less, yet pressures higher. Many Inland shop owners
make $10-15-20,000 ) (names on regquest).
Inland —world's largest mir. of radiator servica

uip. — provides complete pkg.: FREE FACTOR
TRAINING, supplies, ete. Proved merchandising
assures volume. "Pay-As-You-Profit” purchase plan.
Profitable dept. for established business. Write for
free 32-page book —equip., prices, owner letters.

INLAND MFG. CO., Dept. PM-B 1108 Jackson 5t., Omaha 2, Nebr.

IMLAMD ' PECE

Radiatar Shop

=L LAFAYETTE 5010 ELECTRONICS
ALL-TRANSISTOR WALKIE-TALKIE

Ideal for Short-Range Communications

e Great Fun for Kids too—At a Price
Even They Can Afford ® Complete with
Built-in Antenna, Transmit Crystal, Bat-
tery, Plastic Carrying Case @ Imported

HA-TOL ]-_Q?agh 21.00

\ 21.00
LAFAYETTE Radio ELECTRONICS

"

]

| Dept. LH4 PO Box 10

| Syosset, L1, N.Y. 11791 s

1 [ Rush my FREE 1964 Lafayette Hi-Fi & Electronics Catal

I O%Send me......... HA-70 Walkie-Talkies, shipping charges

= collect. | am enclosing $...........cccooevnen. .

U e st T T ST
ADDRESS ..ooiiesioisssssssssomissesensasenseeesssmssessessemssnee

BOITY e, STATE..........

POPULAR MECHANICS



MAKE 5 *3°° AN HOUR AT HIJHE

Let Me Prove It To You FREE!

I'll show you how Plastic Sealing and
Laminating at home, spare time, can
give you as much as $5.00 each hour you

rate, Table-top machine sets up anywhere,
Easy. Fun, Moexperience needed, We furnish
everything. We'll even help finance you. No
house-to-house selling. Orders come by mail.
Write for facts FREE. No salesman will eall.

WARMER ELECTRIC, I512 Jarvis, Degl. L-2-1), Chicago 26, Il

REPOWER

with V-8 or & Cyl. engines.
H.D. ADAPTORS for
TRUCK. CAR or COMPACT
engines, Immediate del,
Write, wire or phone TO-
DAY. Free details.

HOOSIER MACH. Prods. Co.
312 5E Gth Pendleton,

Ph. 276-3442 Oregon

Largest Distrib-

utors of 1,
Govt, Surplus
Balh;punﬁ ln the
Inflate
v.tr.h air or gas.
Fun at the Beach, Water
Sports, ete.. Flying Advt,
visible for miles. Terrifie

for attracting crowds at
Openings, Fairs. Roadside Stands, Gas Stations. Sports Evenis,
Made of Durable Neoprene Rubber. New, never used. No C.0.D.'s.

2 M. (Beach Ball Size) ......... .2 for S0¢ (5 for §1.00)
CV R £ ) Sencann06 0000000600000 00 0a0ans 59¢ ea, (2 for $1.00)

AN s ... ........ccccnnhal sr{m €. nlua 25¢ hdlg.
24 ft. size : .53.00 each
30 . size 535.00 each

NOVEL PRGDUGTS CORP.

31 Second Ave., Dept. G-863, Mew York 3, M.Y.

the going’s great!
WARN. HUBS

ON YOUR 4-WHEEL DRIVE

S5top front end drag, save gos, gears

Thes¢ famous hubs =ave gaz, gears, 1ires, engine,
improve performance. reduce maintenanee cost=, in-
erease vehicle 1ife by disengaging the front «drive in
L-w il —automatically, or with manual eontral=. To
get the most from your d-wol, wmber all comditions
Install Warn Hubs, That"s what the majority of
l=w.il, owners o, Write, or see¢ vour ddealer

&3
>

Warn Mfg. Co., Riverton Box 6064-A, Seattle 88, Wash,

"] Aigh School

at Home

MANY FINISH IN 2 YEARS

No classes. No time wasted going to and irom school,
I'rogress as fast as vour time and abilities permit. Standard
H.5. texts supplied. Thousands enroll each vear in this
67-vear-old school. Send for F R E E descriptive booklet.
rﬂﬂi!lﬂlﬂ SCHOOL, Dept. HCA45

I Drexel at 58th S5t., Chicago 11l. 60637

1 Without obligation, please send FREE descriptive booklet

I Name —

I Address. — — S S —

AUGUST 1964

Plan Your Future Now

PREPARE FOR THE BETTER
PAYING JOBS

Skilled men are needed in every part of the country,
Earn top pay in established shops or start your own
bosiness. Greer’s expert instruction and actoal
shop training teaches you how. Quick, easy courses
using the latest tools and equipment, HResident
training, and Home Study ecourses offer training
in many fields without leaving your present work.
Job placement aid and help in obtaining conveni-
ent living accommodations nearby. Contact
GREER'S FREE JOB PLACEMENT SERVICE
when you enroll if you wish part time or full
time employment assistance, rite today.

= CHECK JOB YOU WANT
AND RUSH THIS COUPON

CJAUTO MECHANICS CIGAS AND ARC WELDING
CJAUTOMATIC TRANSMISSIONS®| T HELIARC WELDING
CIMOTOR TUNE Up* CJENGINEERING DRAWING
CJBODY & FENDER REPAIR® CJBLUE PRINT READING* ’
I DIESEL MECHANICS CTHEAVY EQUIPMENT '

[JMACHINIST, TOOL & DIE* OPERATORS
CJREFRIGERATION C CONSTRUCTION EQUIP-
CJAIR CONDITIONING MENT MECHANICS®

Flease send me free booklet on the trade checked—no obligation,

NAME e JABGE ‘
ADDRESS — ‘

TOWN oo ZONE. . STATE. e
s Resident Course Only, [JRESIDENT [JHOME STUD

G R E E TECH .10z

INSTITUTE

BoxL12236 S. Michigan Ave., Chicago, Ill. 60616

Big Profits in

UPHOLSTERY.
Get Your Share...FAST!

EARN NEW
BIG EASY
MONEY

1. Be your own boss, make up to 85%
profit on every job.

2. Start earning right away while learning
at home in sparetime — keep furniture you
build, or sell for hundreds of dollars.

3. Today's home and office upholstery, re-
upholstery, slipcover boom make it easy to
say “‘goodbye’ to layoffs and take your
pick of steady big-pay jobs.

LEARNING EASY AS AB C

Your own two hands are all you need, UTS
experts and simple instructions do the
rest. You get all tools, new wooden frames,
materials, fabrics, business tips, wholesale
privileges, decorating magic at no extra
charge whatsoever! LEARN FAST, EARN
FAST. Thousands we've trained now doing
itﬁl Lfind out how you can, too. Mail coupon
TODAY!

Deluxe lllustrated

Book and
WAYS FREE

Sample Lesson
Pages Give Proof
= Show How

| UPHOLSTERYTRADESSCHOOL, Depr.510-084 [Established
I (Division of Technical Home Study Schoals) 1939

I Little Falls, New Jersey

I Pleate send me FREE book, “Your Mew Way to a
I Successful Career,’”” and FREE sample lessen sheets,
]

I

]

I

|

Mo obligation — no salesman will call.
HAME ..o s s s s s an s sanasbes

Address
City e

e

--_--_-‘J

Zone...... 510 ...

-
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FOREIGN AUTO IEHIII MANUAL

Complete, up-to-date service data for all the
popular imports: English, French, German,
Italian, Swedish. Illus. 592 pages. $5.00

Circle No. 53 in Coupon
AUTO MECHANICS GUIDE

Ready guide for mechanics, students, car
owners. Theary, construction and servicing of
modern cars. 1000 Mlus, 1132 pages.

Circle No. 1 in Coupon

LEARN MORE—EARN MORE

MASONS AND BUILBERS GUIDES

Four practical vols. for bricklayers, stone
masons, cement workers, plasterers, tile
setters. 2000 Illus. 1440 pages. Set $10.50

Circle No. 26 in Coupon

PLUMBERS & STEAMFITTERS GUIDES

Four vols. of ready reference for plumbers,

steamfitters, gas fitters, sheet metal

workers. 3600 lllus. 1833 pages. Set $10.50
Circle No. 6 in Coupon

with AUDEL skill-Bvilding GUIDES

TELEVISION REPAIR MANUAL

Latest information on TV circuils & how
to install, troubleshoot and repair all TV
sets, including color, llus. 512 pages. $5.00

Circle No. 3B in Coupon

RADIOMANS GUIDE

Concise explanation of practical radio

problems for engineers, servicemen &

amateurs, 705 lllus. 10B8 pages.  $5.00
Circle Mo. 3A in Coupon

TRUCK AND
TRACTOR GUIDE
A guide for mechanics,
drivers and maintenance
men. Gas & Diesel repair,
service and operation.
INus. 908 pages. $5.95
Circle No. 5 in Coupon

ul
Moot

OUTBOARD MOTOR
& BOATING GUIDE

Practical details on all
phases of outboard motor
repairs and maintenance.
An essential boating tool !
lllus. 414 pages. $4.00

Circle No. 49in Coupon

REFRIGERATION and
AIR CONDITIONING
Servicing, operation and
repair of all systems &
machines, freezers,
lockers, water coolers,
etc. Illus. 1090 pgs. $6.00

Circle No. 14in Coupon
R S s s e

| AAUDELS

© BASIC ELECTRICITY
COURSE
]

PROGRAMMED
BASIC ELECTRICITY
Revolutionary new pro-
grammed ftechnique;
fastest method for learn-
ing all phases of electric-
ity 272 pages.  $4.00
Circle No. 54 in Coupon

CARPENTERS ond
BUILDERS GUIDES

Four all-inclusive vols,
Modern construction for
carpenters, builders and
all woodworkers, 3700
1llus. 1900 pages. 4
Volume Set. $10.50

Circle No. 8 in Coupon

PAINTING & DECO-
RATING MANUAL
Modern, inside trade in-
formation for painters,
apprentices, home own-
ers, & all paint users,
IMus. 592 pages. $4.95
Circle No. 7 in Coupon

HOME APPLIANCE
SERVICE GUIDE
How to fix refrigerators,
washers, ranges, toasters
& all other gas & electric
appliances. 500 |llus. 332
pages. $6.00
Circle No. 2 in Coupon

7-DAY FREE EXAMINATION ORDER TODAY

SEND NO MONEY—Pay the postman nothin
you any of the Audel Guides for absolutely

IP

We are glad to send
REE examination in

your own home, We take all the risks and leave all the decisions up
to YOU. There is no obligation! If you decide to keep the books of
your choice you may pay for them under our astounding easy-pay
plan of only $2 a month per book or set ordered.

HIRE 15 ALL YOU PO -IT'S EASY TO ORDER: On the No-Risk
Mail Order Card at the right, just draw a circle around the Audel
Guides you want us to send vou for FREE EXAMINATION. (If

card has been removed, order by letter, showing

books desired.) We

will send the books to you at once to help you I:rulh:l a brighter

future by increasing vour SKILL, If you are not COM PLBIE
satisfied, return them and that will end the matter! NO ‘?’TR[N{"H

OR CATCHES TO THIS OFFER.

Q THEODORE AUDEL & CO.
4300 W. 62nd 51, Indianopaelis, Ind. 462046

M

new ELE ETII(
LIBRARY

10 volume electrical
encyc. ANSwers ques-
tions on thousands of
electrical prohlems, 3000
I, 5558 pgs, Set $25.00

Circle No.15A in Coupon

HOME HBIISH'I}P &
TOOL HANDY BOOK
Complete details on how
to set up your workshop.
Shows how to use all

hand and power tools.
Illus. 448 pages. §5.00

Circle No.55 in Coupon

ADDITIONAL IMPORTANT TITLES

WELDERS GUIDE

Concise, practical guide
to theory, operation and
maintenance of all lypes
of electric & oxy-acety-
lene welding. Mllus. SEE
pages, §4.95

Circle No. 10in Coupon

MACHINISTS ond
TOOLMAKERS GUIDE
Modern shop practice for
machinists, loolmakers,
draftsmen, How to set up

& run all machine toals.
1236 pages. $6.55

Circle No. 12 in Coupan

Circha the fumbers wanbed én the FOST CAED a8 rgptd
All bonks are sent for FREE [XARINATION.

HOME MODERN-
IZING & REPAIR

Save money on home
improvement jobs, Gives
step-by-step instruc-
fions & full details for all
jobs, 288 pages. $4.00
Circle No.56 in Coupon

PRACTICAL
CHEMISTRY
Easy to understand basic
guide for those who have
never studied chemis-
try. Clear, complete.
Illus. 8% pages. 3$5.95
Circle No.57 in Coupon

Wa, 4 HANDY BOOKR OF PRACTICAL ElECUI'I:IT'I' 'I';&i‘ pagwe. 355%
Wa. 87 DOMESTIC COMPACT AUTO REPAIR 8 i
Mo M g.l.l. FOR ELECTRICIANS IHHIMIIMS ?!‘! D-l! ]
No, § OIESEL ENGINE MANUAL, 621 pages a5
No. 3§ Ei FOR [H‘J“IB & FIREMANS EXAMS 536 papis 00
No. 28 QIL BURKER GUI r.l %
Mo, 7% ll’.l.li"‘ll'lli.l.ulhﬁ.mr ECHAMICS & BLORS ad0pgn 185
Mo X7 MOWER PLANT ENGINEERS WHIJ. m B (1]
Mo 77 ELECTRIC MOTOR GUIDE. 10 pages ... . ) ]
Mo || MATHEMATICS FOR H(‘.'HANDCS. iiz napes 455
Mo 48 GA3 EMGINE MAMUAL 468 pepen 400
Bo, 3 SHELT METAL WORKERS HANDY im
Mo, 13 WIRING DI TR LIGHT & POWE .00
Me. 40 PUMPS, HYDRAULICS, AIR COMPEESSORS. (219 pages (1]
Mo M NEW ELECTRIC Dll:'lﬂllll\' 550 pagwEs 15
Mo 4l HOUSE HEATING GU Hl 5%
Ha. 47 MILLWRICHTS lﬂ!tnlllts [= (X
Mo, 79 SHEET METAL PATTERM LAYDUTS lt!ﬂ' Dlll' 15
Mo 4 NEW MECHAMICAL DICTIORARY 740 (3
Mo A7 GUIDE TO CREATIVE FHOTODGEAFHY. 4] “ll in
Mo 3| MECHAMICAL DRAWING GUIDE, 167 pages im
%a A} DO-IT-YOURSELF EMCYCLOPEDIA 7 Vals LOOD pgn Saf . B9%
M2 45 WATER SUPPLY & SEWAGL DESPOSAL. 4 pages am
POPULAR MECHANICS



Advertisements in this section 51.40 per word, each insertion, minimum 10 words, payable in advance.
To be inserted under proper classification, copy must be in our office the 15th of the second month preceding date of issue.

—

WE MOVED

Our New Classified Address is:

=

Popular Mechanics
Classified Adv. Dept.,

975 Lexington Avenue
New York, N. Y. 10022

AUTOMOREILES, MIDGET CARS

AUTOMOBILE literature. antique thru
modern; catalogs, photos, manuals, Month-
l¥ bulletin. Free information. Enthusiasts,
Box 4518, Mt, Clemens, Mich, 48044.

WANTED 1833 Willys 77 Converiible
Roadster, Desperately, H, Parker, 115 26th
5t., Hermosa Beach, Calif. 90254,

AUTO SUPPLIES AND
EQUIPMENT

CROSLEY And foreign car parts,
count Club, Box TB. Elmont, N. Y

Dis-

JEEP Parts]! For military and civilian.
At great savings. Largest inventory, Cat-
alog for owners and dealers. Inguiries in-
vited. American Auto Parts Co., 1830-PM
Locust, Kansas City, Mo.

RING-Valve job while driving, $6.00
postiald,. Guaranieed! Nothing like It!
Many mechanics recommend! Motaloy,
Grantham, Penna. 17027.

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 speclalists. Shifting
hubs for all front-end drive vehicles. $27.50
and up. Foreign car parts, Fast service.
Pioneer, T34 W. 13th Ave., Denver, Colo.

JEEP Owners—VB conversjons,
Jeep Owners ad, page 33.

SUN c.‘arhuretor testers  $130.00 wunit
£43.00 postpaid. Eliminates guessing on

Read

carburetor condition. 'Wilt Surplus. 7827
Racine, Chlcago 60620.
GAS Economy same a8 experts. ""(Gas-

Master-Regulator”™ gives all ear owners ac-
tual miles-per-gallon readings at all cruis-
ing speeds. Amazingly accurate—installs
in minutes. Callbrates to individual auto
(saves §200 annually on average driving).
Bend $19 85 shipped postpaid. Money re-
funded if unsatisfied. More information on
request. M, B, Distributing Company,. P.O,
Box 224, Burbank. California 91503,

illustrated
racing

C“AUTOBOOKS'" — 104 page
catalogue—antique, classic, sports,
car books. 25¢. Mark, Layton, N.J.

TRANSISTORIZED
Electrotone’s newest,
(88-1: $20.895. 88-2: 530.95.) Free illus-
trated catalog, technical data. complete
specifications of unique design. Prompt de-
livery. Satisfaction guaranteed. Doron En-
terprises. Ine., Dept. PS. Box 7214. Chi-
cago. Illinois GOGAD.

Ignition svstems

improved, foolproof.

AUTOMATIC Transmission Leaking?
New patented device ellminates costly oll
loss and need for [ront seal repair job.
This simple proven method returns ofl

!Ieakl.ng_rput. front seal, back into transmis- | prints. Supplies,

sion events further mechanlcal damage
to unit, by maintaining full oil level in
tru.n.nml.ssiun._ Easily installed in less than
an hour. Satisfaction guaranteed! Free de-
talls. Avallable for all models Buick "50 to
‘58, Cadillae "50 to '54, and Oldsmobile '50

to "58. Complete do-it-yvoursell kits with |

instructionz $9.95 ppd. Voor., P.O. Box 49,
College Point, N.¥Y, 11356

CAR Repair handbook $1.10. R, M,
Barnes Sales, P.O. Box 3243, Augusta,
Gtt-rgta

SEHOCK Amorbers {!rl.guml equlpmeut
Quality, $9.85 pair. Seat belts, 6000 pound
test $3.85 each. Postpaid. Specify make
wanted and yvear of car. Paul Wexler, 1332
East 103 Slreel., Brooklyn, Mew York 35

PERPETUAL Motion? Perpetual ;S#*
You be the judge. New invention attaches
to manifold to end engine wear problem.
costly overhaul worries, amaze [riends and
mechanics with trouble-free starting { win-
ter especially), better performance. triple
engine life, higher resale value. Posteatd
brings [ree information, Can lead to prof-
itable business, Anspach. Ine., 1567 Em-
bassy. Anahelm. l::nur szsuz

HYDR:’LL LIC Jacl: repalr Hlt,a parts mld |

supplies. Catalog 25¢ (in coin). Hydraulic
Jack Packing & Tool Co.. PO, Box 50,
E]o-omﬂeld N.J.

.M.TTO Shop welding repair training in
world's largest non-profit welding school.
Low tuition. Free booklet. Hobart Welding
School, Box M-B4, Troy. Ohio.

AUTO Speed control attachment for ac-

| %15,
| complete §45. MoPed $40,

| Pirst Clasz Mailing)

celerator. Sets for any speed, then just rest |

oot and drive, SBaves gas, nerves and fines
when traveling. Pictured in June 1964
Popular Mechanies. $5.95. Satisfaction
guarantesd. Edw. C. Rhode 21384
Avenue, Caslro Valley., Cualifcrnla,

TACHOMETER: Precision. transistorized

instrument; maximum engine efliclency.
Check ignition, [fuel mixtare, BPM. 12v.
Guaranteed, 52085 Tedco, Box 120088,
Houston, Texas.

AUTO Radiator test and repalr unit. in-
cluding supplies and instructions. Only
5148. Write Loftus Associates. Dept. M,

315 Pleasantview, Hackensack, N.J.

WHEEL Balancers 310,85, £14.95 Buhbie
Levels. §7.95 Suspension-type. (heavy duty)

524,85, CGuaranteed, Weights 5¢ up. Hun-

dreds satisfled users. Jacobsen Mig.. Box

6143C, Seattle, Washington 98188,
iNTIQT.TE Car Pistons, Gaskels, Gears,

Rizzo |

AUTO TRAILERS

PICKUP Campers. Pre-cut kits. Blue-
lrerature 10¢. Comstock
5.

Trailers, Parsons 4. Kansa

PICKUP Camper, ftrailer or fold-out.
Bulld yourself! Save! Complete plans $3.95
each, We have materials, egquipment. De-
tails 10¢, Viking Camper Supply, M4-F
Glenwood, Minneapeolis, Minn. 55403.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

HARLEY-Davidsons — TUsed bargains,
New. used partz. acceszories, all models.
Bulletin 23¢. Knuth's (Factory Dealer),
1753 Muskego, Milwaunkee, Wis.

RECONDITIONED Motorcycle molors.
Large stock Indlan Cushman Vespa Mus-
tang N8U parts. Indian Motoreycle Sales,
Kansas City. Missouri. 64127

BUILD Motorbike from bicyele, Plans
$1.00: Go-Byk Industries. Rothsay, Min-
nesola

BUILD Mini-bike. Parts to convert bi-
cycle [rame $4.85. Wheels, clutches, en-
gines discount priced. Plans $2.00 refund-
able. Gilllomn Mfg.. Dept. PM-8. B8t.
Charles, Mo.

MOTORBIKE &5, Kart £10. Motorscooter
less engines. Engines 53 up. Minibike
Outboard motor
Send 2%, (33¢ lor
for Directory-Cata-
logue Number 120, listing these and hun-
dreds of Other Bargains, Homebuilders
Paris, Plans. Ete. Midget Motors Directory.
Athens, Ohio,

84, (Mallorder Only).

FINAMCE Your motorscooter! $10.00
down. $8.00 month. Rush 25%¢ for brochure.
Bird Engineering, Box 427. Dept. PM-C-8,

| Omaha, Nebraska.

Valves. ete, Catalogue $1.00. Antigue Auto |

Parts, Milwaukee, isconsin 53204,

BMW Motoreyeles. shaftdrive U8, Dis-
tributor Butler & Smith. Inc., 180 West
Bard St.. New York 24, N.Y.

BUILD Own Motorscooter! Confidential
whaolesale list and plans. Rush 25¢ for in-
formation to: Plans, Box 478, PM-8, Den-
ver, Colorado.

BMW Motorcveles. shaftdrive U.8. Dis-

tributor Butler & Smith. Inec.. 160 West
Bird St.., New York 24, N.Y.
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AVIATION

ENGINES, MOTORS, DYNAMOS

of aviation and

FREE 40-Page catal
2162-8M

space books, Aero Publishers,
Sunset, Los Ange]es 26, Ccalif.

structions, $1.00, wis Manufacturing,

Howell, Michigan.

GYROCOPTER Blades, Solid aircrait
epruce, Vanecralt, 7246 Mohawk, Portland,
Oregon 97203.

AIRBOAT-Bnowplane rnpe!lers plans,
kits, supplies, World's lowest prices on
gauges, throttles, spark plugs, gas-oil hose,
oil eoolers, primers, tachometers, hubs,
engine mounts, conversion parts, fittings.
125 H.P. Lycoming engines. gaskets, parts,
Catalog 25¢. Banks-Maxwell, Box 3301E.
Ft. Worth, Texas TE105.

BE A Government licensed aviation me-
chanie. Practical training. Free informa-
tion. Aero Mechanies School. Municipal
Alrport, Kansas Cilj‘ 15 Missourl.

HOMEBUILT. Real mn!mﬁﬂ helicopter,
24 pages ideas, information. $2.00. Build
“executive'’ hellcopter, drawings, specifi-
cations, $1.50. Helicopter Development,
Box PMI147, w;shinrmn Ne'u. Jersey.

AIRBD&T—EMW&lm Prun:l]ers G.EM.
fans, test clubs, agitator fans. Arrow Pro-
p-ellers, Box 361, Memphis 1, Tennessee,

BATTERIES, GENERATORS

BATTERY Reconditioning kit, includes
molds, material, complete instructions.
rlattier_v Shop. 18182 Vierra, Sallnas, Cali-
ornia

GDHPLETE Re‘wildinz Manuulsf Bat-~
teries $3.00. Hydraulic jacks $3.00. C.0.D,
accepted. Bayer Publications, 933 Betty
Avenue, Neenah, Wisconsin,

ELECTRICAL SUPPLIES

LAMP, Electrical parts, wholesale.
Thousands of items for repalring. con-
verting. Catalog 35¢. Brown Lamp, Box
305 Claytnn 5. Missouri.

LAMP Parts. Catalog, prices, wiring in-
structions, 50¢. Refunded first order. Gyro,
5208F N. w 35 Mrt Hlnml 42, Fla.

| gives all details, Catalog

| buy
| I'urrnu.t!an Hﬂﬂql‘l;,l.l'tl!! Bullding, P.M.,

BT.TRGLJ'LR Marm supplies Dndsun 5. Euﬁ i

East Main, Post, Texas T

WELDING, SOLDERING,
PLATING

CHROME Plating equipment, supplies,
All other finishes. Home workshop and
production sizes. Send $1.00 (refundable)
for formulas, operating data, equipment
guide and catalog. HB l?1.11.|:u':1um'1t Divi-
sion L50, 3445 Union Pacific Avenue, Los
Angeles 23, Calif.

FRODUCTION thdars

ﬂﬁl 50, $39.50.
Paul Morris, 1070 Inner, Sch!neclad]r 3,
New York.

MACHINERY, TOOLS, SUPPLIES

FINISH Concrete with electric powered
pony trowel. For descriptive literature,
write L. A. Builders, 6310 Ethel, Van Nuys,
California.

WYDRAPTER Para-Vertical Speed Rul-

ers, world's fastest, handiest. $5.95 post-
paid. Free folder. Wymark. 113 Queen
ﬁmne Seattle, Wazh. 98109,

OUTDOORSMEN Patented Mighty Mus-
cle portable wineh has 2000 pound capacity
for multitude of uses. Safety engineered
laboratory tested. $24.85 and 834.85 (with

brake)., Write: Winch, 306 Terminal Sales

Building, Portland, Oregon 97205.

DRILL Press attachment—grinds &
hones chisels, plane blades, lathe tools,
Free brochure, Microm Company 2822-A
Halliday Street, Santa Ana, California.

MACHINIET, SEmall shoo sunnlies. Camo- |

bell Tools, 1424 Barclay, Springfleld. Ohio,

40 POPULAR MECHANICS

| Bvery
| $1.00 for catalog. $2.00
| Boatbuilding and Armorglass books.

WINDING Data. 275 motors, single and

MARINE Conversions, Ford, Chevrolet.

| Jeep engines. Catalog 25¢. Lehman Manu-
REWIND Motors yourself. Complete in- |

three phaze $1.10. Data Company, 512
Kensington, Kansas City 24. Mo. |
HOT-AIR Engine. New, improved mud- ?

¢l. Free information. Whuff, 3302 Sharon,
Cineinnati, Ohlo 45241.

GM ““N'" Injectors Wanted. Standard
parts and fuel pumps Series 51-53-T1-110-
567. Packard, 2093 E. 19th St., Cleveland.
Chio 44115,

GOVERNMENT SURPLUS

GOVERNMENT Surplus, how to buy in
vour state at tremendous savings. Directory
with pictures,
prices of over 400 surplus items inecluded.
Send $1.00. Quality Burplus. 442 PM-8.
Washington Bullding, ashington, D.C.

GOV'T. Surplus. How and where to
in your area. Bend $1.00. Burplus In-

Washington 6

JEEPS £64.50, airplanes 875.20; boatls
£6.18. Many others direct from U. 8, Gov-
ernment, “Directory’’ and

complete
catalog send §1. to Quality Surplus
PME, Box 22038, Indianapolis 22, Indiana.

facturing Company, 800 Elizabeth Avenue,
Linden 4, N. J.

BUILD Your own boal from our large-
scale blueprints. Books of plans give how-
to-build help. Hundreds of professional
designs—motor, sail or auxiliary—for am-
ateur builders. Free catalog. MoToR Boat-
igz,NEEg_ Eighth Ave., Dept. RS, New York
19, M. Y.

BOAT Plans, frame kits, full-size pat-
terns  prepared specially for amateurs.
Zend 50¢ for new B0-page catalog illus-
trating over 50 build-it-yourself power
boats from 7° 28", Glen Designs, 9152
nu=ecrans, Bellflower, cl.ll[

FLTLL Eize cub—tu-ﬂha hwt tterns
Eluei:rlm.s Ti5=38 feet. B new ustra.te&

ulld a Boat' ecatalog of 64 designs, in-
cluding catamarans, ::uistrs uhout.s
skiffs, outboard ]g
houszeboats, 504 “Hnw Bni Bol o
booklet, $2.50, Cleveland Boat Blulbrinl
Co.. Box 18250, Cleveland, Ohlo.

EAYAES. One man $16.50, two man
$22.50. Exciting Sitka kayvak kits, known
world wide. Free pictorial literature, Box
T8P. Brecksville 41, Ohlo.

WDRLD S Finest boat kits! Prnme kitl.‘
Models from B° to 24°. Prams, skiffs, run=-
abouts, cruisers, All leaders in ngI:Ln and
performance. Send 50¢ for co

£1.00 for catalog plus Boat Buildtux
handbook. Financing available, Custom
Craft, 1700 Niagara Bt., Buffalp TN, New

York.

GOVERNMENT Surplus. Complete sales
directory $1.00. Surplus Publications, Box
45781, Los Angeles 45, California.

JEEPS $64.50 . . .
writers $4.15 .
Equipment, 100,000 I:nra

Bunla 26.18 .
lanes, Sporting
ns typically like

these direct from Government in your |
area, For :nmﬁrleu directory, surplus cata- |
send only |

log. and sam ““Marketletter™
£1.00. SBurplus S8ervice, Box 820-A, Holland,
Mlchixln

. Type- :

HYDROPLAKE Plans, Go-Eart powered,
free literature. Boats, P.O. Box 4022, River-
side, California.

BOAT Kits! Factory molded fiberglass or
pre-assembled plywood. 50 models. 12° to
30°. Free catalog. Luger, Dept, BC-64, 9200
!u:l:eas Road, Minneapaolis 31, Minn.

30 H P. Outboard motors or powerheads,

| Brand new 1963's 8185.00. Write: Motors,

450.000,000 ACRES Valuable Government

Land now available low as $1.00 per acre.
Buy, lease or homestead free. For 1964 re-
port send $1.00. Nationwide Surplus Land,
Box 1942-AA. Gmnd Rapida Michigan.

JEEPS $62.50, Autes, Boats, many others,
Buy direct from U.S5. Government. Depots
nationwide! Bend $1.00 for 19684 Directory.
Surplus Disposal, 2230-PH  'Wisconsin,
Washl.nu:tun D. c 0007.

OFFICIAL U, 5. SBurplus, Jeeps, Planes,
electronics. Hundreds of ltems,
You name the price. Guarantee

ictures. |
finest, |

most complete directory catalog available, |

Send §$1.00. U, 8.
Fresno, Calil.

Surplus, Box 4485,

JEEPE—§62.50,
-—532.78, guns,

Ty
wal

writers—&4.15, cars |
e-talkies. binoculars, |

televisions. Typical surrlu.a. prices. Exeiting |

details
Jamaica 30,

free, Enterprizes, Box 402-X12,

New York.

BOATS, OUTEOARD MOTORS

15" VIKING Canoes, incomparable per-
formance, Canvas hull, streamlined, light-

weight. Only $22.50. Free information.
gpurtu:ralt. P.O. Box 8383, Columbus 1.
hio,

FIBERGLABE Cloth and resin, World's
finest cloth and non-run resin, at direct
mill prices. Flotation foam. Complete line
of plastics, silicon bronze and brass screws.
save 60°%. No sales tax. Free catalogue.
Freight prepaid. Stiles Boat Supply, Box
11P, Linden Ave., Mantua Hts N.J.

le and Pattern
over 230 designsg of
ractn%. salling. Bend

or catalog plus
ug-
Buffalo TH,

WORLD'S Larnst
catalog, 1368 pages,
type. Power,

tom Craft,
MNew York.

1700 Niagara St..

NEW, Uud rebullt marine motors. Ma-
rine conversions, fAttings. Free catalog.
Stokes Marine Supply, Dept. 24, Cold-
water, Michigan.

| squids, casting and spinning lures.

P.0O. Box 111, Perry, New York

ILLUSTRATED Informative brochure,
details unigue boat storage above the car
that lifts (t. Send 50¢, Box 1231, Fort
Waynn Indiana.

PROTECT Your boat: 6 rubber boat fen-
ders, Send $5.00 Post Paid. Boat Fenders,
Eﬂ:ﬁu M. E. Portland Highway, Portland,

TEROn.

200 BOAT Plans, kits. Catalogs; Power-
boat $£1.00. Sailboat 40¢. Marinecraft, Box
161-M, Brighton 35, Mass,

SPORTING GOODS, GUNS,
l'l‘l'llllﬂ. SKIN DIVING,
ARCHERY

BIG Money raising crickets and 12 inch
African fishworms. Free literature. Car-
ter Ranch, Plains, Georgia.

&
ee

Tonawanda 1,

MOLDS For fisherman’s sinkers,

catalog. Sweet's Molds,
Mew York.

MOLDS For casting your own fishing
sinkers. Free illustrated booklet. Reading
{:‘nstrument Cao., PM78. Reading,

enng

FREE For sportsmen! Newest edittnn of
the famous Corcoran catalog, Largest se-
lection ever of hunting, eamping and fish-
ing equipment. All items feld-tested,
Boots, clothing, fishing tackle, tents, gun
cases, sleeping bags. Dozens of speclalties.
Write: Corcoran, Dept, PM-84-C, Stough-
ton, Mass,

FREE—Wholezale catalog. Beads Spin-
ners, Lure parts. Binkeér molds. Jigs. Reels.
I";::nrspnrtl (ME). Toledo 14, Ohio.

FIHST Ald kit. Ten desirable articles
packed in reusable plastic bag $2.00. Kit
Distributors, 95 Fortfield Ave., Yonkers

. NY

19

JUDO, Karate supplies accessories, .

pages cata'sgue 15¢. Nozawa Trading,
East 2nd St., Loz Angeles, Calif.



ATHLETIC EQUIPMENT,
BODY BUILDING COURSES

“GIANT Armms."” Dr. Young's. D.C.
revolutionary discovery. $2. Satisfaction
or refund. Gaucho, Box 9309-27, Chicago

FHYSIC&L Perfection. Mail 25¢. Sids

System (PM-T8-64), 8421-C Evergreen,
Southgate, California 90280,

BARBELLS, Exercise eguipment. Kev to
health, strength, Reading

gh:.rslque. 25¢,

Barbell Co., West Reading, Pa.

CAMPING laI.IIFHIHT AND
TENTS

TENT And camping equipment special-
ist. Send for B6 page catalogue. Morsan,
810-R Route 17, Paramus, New Jergey,

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

BIND-CULﬁR Eale' Free Color Catalog
100 models 50.00, Write United,
ggggusu Wealern BC#T 4508, Chicago, IIl.

SCIENCE Bargains! Lenses,
binoculars, miecroscopes, kits, parts,
surplus. Send $1.00 for beginner's 10-lens
kit 'ntn instruction booklet. Order Stock
2-CH, uest free 148 page Catalog CH,
EdIHund. cientific Co.,
Jersey,

Barrington, New

BUILD Your own reflector telescopes:
Complete kits: Mirrors, eyzﬁie:es. tripods,
free catalog F describin €T BCCESE0ries
sent on request. Also e¢ Brochure de-
seribing amazing line world famous “*Dyna-
scope’” reflector telescopes, Criterion Man-
ufacturing, Dept. KPM 17, Hartford. Con-
necticut.

TX50 BINOCULARS $16.95. Schaefers,
P.O. Box 56, Schenectady, N.Y,

EARTHWORMS, CRICKETS,
FROGS

SUCCESS For you! Raise fishworms and
erickets, Write for free literature and our
success story in Life Magazine, Let us
teach you our secrets of success. Hybrid
redworms 3000, $5.95. Carter Redworms,
P.atns Geurna

EARN Mune:r raizing fishworms for mﬂ
Exeiting details free! Oakhaven—>5€, Cedar
Hill, Texas.

telescopes, |
war

RAISE Hahhila and fishworms on I&I‘.‘lﬂ .

lan. Free details,
t. Vernon, Ohlo.

AFRICAN Nightcrawlers!
1,000—%12.50 postpaid!
Ozark Worm Farm-J.
Mlissourl.

FROG Raising, Young frogs and glant
breeders. Stock your lakes. pond. Nu-Tex
'11='_'mg Farm. Box 4029, Corpus Christi,

EXAS.

HYBRED Redworms 1000—$3.00. 5000-—
£8.00. 10,000—%14.00. Bedrunz 20.000—
£20.00 postpald. Free ralsing instructions,
Worm Farm, Route 5, Waco. Texas.

White's Rab-

month
bitry,

500—27.00,
Dealers wanted.
Willow Springs,

MEN! Women! Make money raising bait
for us at home, Red Wigglers, Warsaw 45,
Indiana,

AFRICAN MNighterawlers! 500 —£5.50,
1000—%10.50. Brownose, 5000—%17.50. 1000
FH.E-U. Postpaid. Three Oaks, Dresden,
el

FREE
balt.””
run  $9.95—10.000. Fain's
Georgia.

FARMS, FARM LANDS,
REAL ESTATE

Picture folder “Growing Fish-
Redworm breeders $3.50—1000, Bed-
Bait, Edison,

400,000,000 ACREE Government Land
Available in 25 states. Some low as $1.00
acre, 1984 report, Send $1.00, National
Land 422, PM-B, Washington Building,
Washington, D.C,

| ida,

FLORIDA Campsites—deep in the heart |
of the great Ocala National Forest. Best |
hunting and fishing. Free maps and pho-
tos, Howard Vernor, DeLand, Florida.
&Dﬁaﬂﬂll 2} |

|

ABANDONED Timber !eaaeland:' Chume
640 acre sportsmen’s paradises still avail-
able—%§20.00 plus $6.50 taxes vearly. Maps,
pletures, 51.00 (refundable). irector,
Erindale 4, Canada.

| %125.00. Free

FREE Strout summer catalog real estale
properties, nationwide. Over 3700 descr.bed.
Hundreds Pictured. World's largest, 64
years service, Strout Realty, 7-CJ 8. Dear-

born, Chicago, Ill.; 510-WL S, Spring St.,
Los Angeles, Calif.; 311-QE Springfield
Ave., Summit, N.J.

$5 MONTHLY Buys 5 acres. Near town,
guud building site, excellent fishing. Price
list, Box 425-P Carthage,

| Missouri.

%1 ACRE—Canadian border—hundreds
campsites, [slands, farmlands, directly |
from tax authorities. (Mon-profit), Lists,
photographs mailed. Register., Room 203,
92 I{Lng 8t., E., Toronto 1, Canada.

Ch"TADTAN 'L.H.N'DS selzed and sold for
raxes. Our 47th annual series of lists. de-
seribe many choice properties, situated
lrom coast to coast, acquired by us through
Tax Sale. Priced as low as five dollars per
acreé. guaranteed perfect title, small month-
Iy payments, no mortgage. Beautifully sit-
uated hunting and flshing eamps. where
there is real sport; summer cottage sites,
heavily wooded acreages. Now {s the time |
to invest In Canada's minerals, forests
and farms. Write to-day for Iree twenty
page booklet with full explanation. Tax

Sale Serviece, Room 301-D, 85 Bloor Bt., E..
Toronto 5. Canada.
CANADIAN Vacation lands: Pull price |

$385.00. 40 acres. $10 month. Suitable cot-
tage sites, hunting. fishing. investment.
Free information. Land Corporation, 3768-C
Bathurst, Downsview, Ontario, Canada.

COLORADO Cabin site in foothills of
Pikes Peak. only $485 Full half anre. £15
down, $15 monthly, Roads, surve, ready
now for your own mountain caiin Ideal
vacation retreat, Famous fishing, hunting,
sporis area. 2-Year Money-Back Inspection

Guarantee! Free color brochure. Write
Florida-Colorado Acres, Dept. A-42, 12§
lsi-" 2Em'é‘lm.'l St.., Miami, Fla. AD&4LS130

CAROLINA Coast. 'y acre homesites as
low as $435.00. $£5.00 down, with 10 year,
money back guarantee and free life insur-
ance, in a 14,000 acre Paradise in the
Pines. 50 fresh-water lakes, 4,000 acre
hunting preserve. golf course, country club, |
shopping eenter, motel, already built. Only
minutes to private ocean beach., For {ree
details write Boiling Spring Lal:e_r.. South-
port 1-R, nrth l:iu'ullnn 28461

GOVERNMENT Land Now Available in
25 States. Millions of acres low as £1.00
acre. For exclusive copyrighted Renart plus
Current Listings send %1.00. U, 5, Land
Disposal, 2230-PH Wisconsin, Washington,
D.C. 20007.

Tax Land, complete in-
to locate and buy, Send
Box 2371, 8an Francisco,

CALIFORNIA
formation: how
51.00 to Landco,
C"Llil'ur:n.la

FLORID.’L Lots 51.00, Btauhiul Suwan-
nee County. North Central Florida. Buy
one lot for $205.00. receive additional lot
for $1.00. Limited offer. Only $£5.00 down
and monthly. Casper Land Investment,

/70 N.W. 177st, Miami, Florida.
FREE! Big (llustrated Catalog! Top
values coast to coast. 25 states! Farmas,

Ranches, Homes, Business, Waterfront.
Recreation properties, United Farm Agen-
cy. 612-PM West 4Tth St.. Kansas Clty.
Mao. E-Il:l.2 PLaza 3-4212.

LAND In California for Investment. Vir-
gin undeveloped property still available
inexpensively. Write Sunset Valley. Box
:3333[. Los Angeles 48 California for
etails.

FLORIDA Water Wonderland. Homesites,
cottage-sites, mobile-sites, Established
area. $390.00 full price, $5.00 month. Swim-
ming. fAshing, boating, hunting, golfing.
Write, Lake Weir 7, Silver Springs, Flor-
AD=6=-10T00(F-0).

1 DOWN, §1 weekly buu full size 5299
lot on Oklahoma’s 25 mile long Ft. Gibson
lake. 60 day money back guarantee, Send
%1. Box 4778, Tulsa, Okla.

MICHIGAN Alvena Thunder Bay home-
sites, cottagesite, campsites. mobilesites
$695.00, 15 acre, $3.00 month, complete
club house, swimming. golf, fishing, hunt-
ing. archery. all wvours: Write. Bloch

Brothers 7. Waterford, Michigan.

PET5—DOGS. BIRDS,
HAMSTERS, ETC.

PETS. Hamsters, mice, rabbits, squir-
rels, chipmunks, guinea pigs. skunks, rac-
coons. Picture catalog tweniy-five cenis.
Moore's Hamster Ranch, Shepherdstown
25, Weat. V!Irllmi

HAWKE Htpll]t&.
squirrels, Catalogue 25¢,
8t. Stephen, 5.C.

112 PICTURE Eruehure 25-" Time ¥=
ments, Puppies, kittene, talking rds,
monkeys, faleons, ornamental pigeons,
miniature donkeys, deer. {errets, hamsters,
school project incubators. Pets Unlimited,
Fort Dodge 25, Iowa.

RABBITS—FUR BEARING
ANIMALS

rapeoons,  skunks,
Trails End Zoo,

RAISE Rabbits on $500 month plan.
Free details, White's Rabbitry, Mt Ver-
non, Ohio.

RAISE Rabbits succeasiultr h:r knnw:lnl
facts. 48 page illustrated book describing
25 breeds. Housing, breeding, feeding.
markets. marketing ete. 25 cents. Ameri-
can Rabbit Association, 36 Arba Building.
Pittsburgh. Penn.

EARN $10,000 Yearly ralsing Angora
rabbit wool for us. Information 25¢ coin.
American Angora Company, Malta 13.
Montana.

BOOKS, PERIODICA
PICTURES, POSTCARD

BOOKS, Free general catalog. 100 pages.
Text, vocational. educational. instructional
subjects. Milllons of volumes, new and
nsed, Bargain prices. Books bought. Est.
1902. Long's College Book Co.. Dept. PM,
Columbuz 1. Ohio

BOOKFINDERS! All subjects. Send
wants! Jaher Book Service. 183 Hazel-
wond Dirive Wf-slhur*r M. Y.

PROPHET Elljah coming betore Christ.
Wonderful book {ree. E. AMegiddo Misslon.
Rochester 15 New York

COMICE 3" x 4" sizes, il]ustrated with
comie characters. Unigue. 20 assorted $1.00.
Thornton, Box 7762 Chicago 80, Illinels

WANTED: Bock manuscripts,
scriptions: fietion, nonfietion,
adventure. romance, biography, ete. for
sale to royalty publishers, Write: Literary
Agent Mead, Dept. 21A. 915 Broadway,
N.Y.C. 10.

all d!-
religious,

PREE Catalog. Self-help books. Write
Wilshire, 8721 Sunset, Los Angeles 69P.

PAPERE HCK Catalog, 150 pages, listlnu
10,300 titles, subject indexed. Mailed every-
where, 50¢, New York Book Company, 4=-A
West 43 Street, New York 10036

SAVE To 84" on books, Free Catalogue.
Discount Reader's Service. M-5435 Upland
Way. Philadeiphia 18131.

FICTION: Used books.
detafls. Books, Box 387,
California 91360,

paperbacks. free
Thousand Oaks,

OUT OF print books! Send wants Book-
finders, Montford, Asheville, N.C,

GIANEBINCFRO'E Treasury of Life and
Art $7.00. Introductory offer $1.00 (re-
I‘D'L_:}Eizdrb:ﬂ. Bookways 444-M. Fort Lee, N.J.
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LEARN!
Hnd-l Easy. Sim lt
Box 8871,

Eﬂ.t.t.le Wash.

“The ABC's of Bookkee
Free detalls, Taylor
. 1A, Skyway Branch,

50 YEARE old. 15 different United
States |.u.m?| at least 50 years old 10¢
with low ced United Eltaleu. approvals,
Jaxon, Box 145-P, Bklyn. 30, New York.

MAYFLOWER Stamp album 25¢. 407
illustrations. 64 pages. Approvals accom-
tamps, St. Catharines

panying. MNiagara
01, Ontario.

QUT-Of-print books located, Ruth Gil-
creast, 3815 Market Street, San Francisco,

Callf. 94131,

BOOKS On Sclence ﬂ?m Fiction ete.
Over 2.000 in f{ree catalog. Holly's, Box
225, Landers, California 92284,

PAPERBACK
dollar. Receive
Sparks, Ga.

BOOKS Supplied: Old or new! Monson,
4524 Montview, Denver, Colorade BO207.

SUPPRESSED. Controversial, banned
political and educational books. Free re-
views. Forthright Publications. Box 53P,
Red Lion, Pa. 17356.

MAGIC TRICKS, PUZZLES,
JOKER NOVELTIES

CATALOG =21, trick 10¢. 1,500,399
tricks, jokes, novelties, disguises, Elbee,
7408-P, San Antonio, Texas TE207.

MAGIC Catalog! World's finest. 3000
tricks (408 pages) $2.50. Beginners tm:.-
teurs, profeszionals. Kanter's, A-200 Sou

13th St.. Philadelphia 7. Pa

Books—Send 10 and one
10 different. Box 162,

20 DIFFERENT Stamps, 25¢. Smith,
508-A Brooks, College Station, Texas.

50 DIFFERENT

0Old U.B. Revenue
Winchester Stamps, 45 Win-

stamps 50¢,
chester Rd., Mansfield, Ohlo.

FREE Sample. Interesting. illustrated,
informative. National Stamp News., An-

derson, South Carolina 29622,
Collecting outfit, includes pack-

STAMP
. et worldwide stamps, nine triangles, two
| diamonds, new African Nations.

tnplei.‘ll.
package hinges, watermark detector, Milli-
meter-perforation gauge. Everything, 25¢
with approvals., Loraine @, Brown, Mar-
fon. Michigan.

100 OLD United States between 1861
ﬂtﬂ 1935. $1.00. Roush Stamps, 51 Chest-

235 BTAMPSE For on
moth wvalue includes
jlrti:mli‘ﬁ't.n e lt.rm e Wunt-rlﬂlhu

APPTOVA. 3?-4:
Btamp Company, ﬂumhn B0, New k.

SELL Your surplus good grade stamps.
Write, describing fully what you have.
Vanroy Shirk, Lebanon, Pennsylvania.

10¢! This mam-
rmails, plmmu

VENTRILOQUISM! Information Free!
Dum Catalog 25¢, State age. Maher-
Pna, 36, Kensington Station, Detroit
24, Michigan.

VENTRILOQUISM For fun or money.
New method, Easy, Also professional dum-
mies, R. Marlette, 1570 Glen Ellyn Rd..
Glen Ellvn, Illinois.

TRICES, Douglas famous magic
Catalog. only 10¢. Fastest service to magi-
cians for 40 vears. Douglas Magicland,
Dept. 51. Dallaz. Texas.

1000 LATEST tricks, jokes, magic. New
deluxe giant editions. Hot off the press,
164 pages thick. Bigger. better than ever.
Special for August. Onlv 10¢. House of
1':-:000 mysterfes. Dept. PMB4C, Monroe,

Onn.

BE A Magiclan! Introductory catalog
with free trick, enly 35¢. Ireland Magic,
5082 Lincoln, Chicago, Illinois 60625.

500

GAMES, TOYS, NOVELTIES

GAMES Inventors! We are interested in
new and novel child and adult game ideas,
Nationally-known game manufacturing and
marketing firm. Send for details. Hagglund
and Associates Research, Dept. A 650 Ot-
tawa Ave. N., Minneapolis 22, Minnesota.

FREE Wholesale catalog—Tricks, gags,
magle. funny eards—50 samples 25¢, Dohn-
ZH-Marks, Broadview, Illinois.

STAMP COLLECTING

40,000 DIFFERENT. Amazing new pI-n
builds your collection syvstematically, coun=-
try by country. As low as 50¢ weekly. Ware,
Monroe 75, Conn.

U.8. Astronaut Cooper's 22 orbit flight
capsule shown on 5 mint, bicolored.
stamps. Free! Approvals accompany. Phil-
atelics, PMR, New Paltz, N.Y,

MILLION Foreign stamps! 2¢ each! Send
for thrilling, giant approvals! ABC
Eu.]i:?ps, Box 6000-MB, San Francisco 1,

alif.

I5¢, ap-
provals included, Shelron, Box 187, Hemp-
stead, N.Y

OLD U.S. space-fillers, 1&g Emt.t. Earl
Swartz, Malden Bridge. New York.

105 DIFFERENT U.B. Stamps,

ABSOLUTELY Free 50 worldwide. Re-
ueut inexpensive a ruva]u. University
t.a E‘a PD Box 3 Pompano Beach.

42 POPULAR MECHANICS

60 DIFFERENT U.B.
tives) 25é.
Salem 160,

(30 commemora-
No approvals. Seldenberg.
Oregon.

SENSATIONAL. Colorful philatelic se-
lection 10¢. Accompanying ap als. Lin-
stamps, St. Catharines 801, Ontario.

FREE! 223 Worldwide, 25¢ handling.
Hnnmpprwaln. Jung, 1601 North Stan-
1 Angeles 90046,

U.5, Mint flag set complete $1.00; It, 11',
3¢ famous Amerieans (21 different) §
Cooper, Box 3751M. Oak Park, Mich, 48:2:!1',

NEW 1964 U.5., Canada catalogue 20¢.
New-Way Stamp, Lawrence, Mass.

U.8. Bargain, 50 different 104, with
beautiful worldwide approvals, Stamps,
Kennebunk, Maine.

U.8. Overrun Countries. complete mint,
£§1.00. Approvals accompany, Stamp Ex-
change, Box 103, Fairfleld., California.

SEND $1.00 and sell addressed envelope
to Russell Lewis, 197 Greenwood Avenue,
Hyannis, Mass,, for Kennedy Memorial
Stamp malled from Hyannisport Post Of-
fiee. Offer Limited.

25 U.S. Free with approvals. Collier, Box
2685, Chambler, Ga.

MINT United States on Approval. West-
ern. Box 1689P, Salinas, California.

AMAZING OFFER! 200 United States
stamps—including commemoratives, air-
mails, high denominations to $1.00. Only
10¢ to approval applicants!
har ain lists free. Mystiec Stamp Co., Dept,

amden, New York.

FREE Monaco nudes. Approvals. Stamp
Ranch. 502 Addison, Chicago 13, Il

U. B.
Stamps,
Penns.

UNITED Nations 15th anniversary sheet
with first day cancel, as commemorated
by Russin. Free! While theyr last, with
mpm'l"l.l!- Philatelies, R-J, New Paltz,

Low prices. Ea
Pittsburgh 3

approvals.
Romine Ave.,

INTRODUCING Our better United States
ap als we offer 15 United States stamps
Including Columbian, Bi-Centennials,

fa-
mous American, airs, others: only 10¢.
mﬂ ngl: ps. Box 64-PM, Brooklyn 29,
ew York.

UNITED States commemorative collee-
tion contalning 33 different—10s. Approv-
als, White, 516-A Avenue L, Brooklyn 30,
New York.

TERRIFIC Value, Seven complete mint
sets, 10¢ with approvals. Beatties, Box
16052, Tampa, Florida

UNITED STATES price list. 132 pages.
price 30¢, Mark Hanna, 335 Fifth Ave.,
Pittsburgh 22, Pa.

500 MIXED. Includes pictorials 25¢, Ap-
provals. Enopp, Box 1381, Bristol. l:unn

U.8. Mint specials! !‘Iag set., complete
$1.00. 1¢, 2¢, 3¢ famous Americans (321
different) $1.00. Free ll.st Brooks, 2601
Avenue "11" Brnnl:lyn 29, N.Y.

121 DIFFERENT Flag_stamps free. Ap-
provals, W-B Stamps, Wilkes-Barre, Pa,

WORLD'E Fair collection (7) 10¢. Ap-

rovals. Horace Gatewood, Winston-Salem,

orth Carolina.

215 DIFFERENT Worldwide 25¢. Iceland,
French Colonles, etc.! Approvals.

Coven's, |

6000 Essex Avenue, Springfleld. Virginia |

22150,

THOUBANDS Of worldwide sets and
singles on approval. Highest guality! Cole,
Box 223A, I’Inlu N. . 14221,

GERMAN Cummumumtivu 10¢ with ap-
?‘J"mglé Schaefer, Box 1704. Washington

PENNY! Approvals! Regardless cata-
::ngllﬂﬂ Kloster, 4164 53nd 8t.. 8an Diego 5,
alif.

| mailing,

10,
| als. Dauer, Box 62, Kenilworth. Illinaois.
Ilustrated |

150 DIFFERENT Germany Approv-

FREE! Glant Bargain Catalog—New Edi-
tion listing thousands of bargains includ-
ing U.B, and B.N.A. stamps, packets, mix-
tures, albums, accessories and supplies:
sent with beautiful approvals. Jamestown
Etamp, Dept. EB4PM, Jamestown, N.Y.

WOowW! 110 All Different Germany 10¢!
Zeppelins, Semi-Postals, Airmails, High
values, ete. Gilant Catalog, bargain lists
ineluded with beautiful approvals. James-

{.?E"_n Btamp, Dept, ABPM, Jamestown,
U.N. Postal SBe World's Prelti-
mtﬁ P?nlﬁjr‘v m .H.DIJ rovals,. Welles, Box

APPROVALS 26,000 Different., Send 25¢
Coin. Dobbs Stamp Co., 1614 Omar Drive,
Columbug, Ohio.

20 DIFFERENT United States com.
memoratives, 1883 Up. 10¢ approvals,
B Stamp Company, Box 70, rmk.'l.:.rn 23.
New York.

KENNEDY Memorial 1st day cover, Valu-
able collectors’ item, Official first day issue
of the John Fitzgerald Kennedy Memorial
postage stamp mounted on commemorative
envelope bearing rt.ru.it. nr famous presi=
dent. Postmar with hi didpr first
day cancellation. Alse inelu to intro-
duce you to the world's most enjovable
hobby, (2) complete set of 36 U.8. Presi-
dents, {3) big collector's catalog, (4) ex-
citing selection of stamps on a roval, and
(5) "how to collect stamps' ‘Send
anly 25¢. Henmore, Milford KP 670, New
Hamplhire

INDIA 50 Different 5¢. Approvals. Hijop,

Box 505, Norristown, Pa.

NO Gimmicks. No gadgets. No give-
aways. Just attractive approvals at attrae-
t!{rei rices. Bunny Stamps, Apopka 2B,

orida,

ETALM'PE :Pru' New lssues, new coun-
tries, trimngles, rockets, Olympics, Secouts,
birds, flowers, animals. Alsp old Canadian
and U.5. stamps. Plus complete {llustrated
Canadian stamp catalog. Send 10¢ for
Gray Stamp Co., Dept. PM, To-
ronto, Canada.

MAYFLOW Stamp album 25¢, 407
fllustrations. 64 pages. Approvals accom-
panying. Niagara Stamps, 8t. Catharines
701, Ontario.

QUEEN Elizabeth on stamps—A beautiful
collection of 50 different stamps from 22
countries—all bearing the portrait of the
Queen of England. 10¢ with approvals,
Roseland Stamps, Spring Lake 2C, Michi-
gan.




WORLDWIDE, 50 all different, abso-
lutely free, just to intreduce our incom-
parable approvals, Kent Stamp Company.
GPO Box 87, Brooklyn, N.Y.

POLAND Latest Bicolored ““Bird Dia-
monds’ —Free! Approvals. Willlam Deems,
Ravenswood, West Virginia 26164.

101 DIFFERENT United States—15¢. In-
expensive approvals, Yntema, Quinton,
New Jersey.

FRIﬁING Mixtures 50 countries 20¢.
‘W’Enul?nl: packets, Bristols, Canton Cen-
ter, Conn. 06020.

E U..8. catalog, mint Farley Parks
#%I;_E“I Uﬂare with gum. S$4.00 singles:
£15.00 blocks, Simmy Co., 40 Court, Bostan,
Mass.

TTRACTIVE Set free, U.8., Worldwide
a il:JI.':.'mruilu. Gorliz, Box 265, Park Ridge.

Illinois,

AMPS Free! New {ssues, new coun-
trg:: triangles, rockets, Olympics. Scouls,
birds, Aowers, animals, Also old Canadian
and U.8. stamps. Plus complete illustrated
Canadian stamp catalog. Send 1l0¢ for
mailing. Gray Stamp Co., Dept. PM. To-
ronto, Canada.

tamps plus complete U.S. cataleg.
MF'I?:-% E{ut. ur sensational offers in one:
1. Genuine centennial postage stamp. m.-
turing first U.8.A. {(issued 117 vears agol)
2. Valuable eollection all-different U.5.—
Anclent 18th Century $1.00 stamp, etc.
3. Collection beautiful commemoratives:
American Revolution, Wild West. 1883
Columbian. many others, 4. Collector’s
Guide: exciting stamp offers for your in-
spection; Blg new U.S. Bargain Catalog.
Send only 10¢. Act now! H. E. Harris,
Dept. C-627. Boston 17, Mass.

ISTORY In The Making issues! 65
dlgusmt U.8. stamps, including airmails,
special delivery, postage dues, high de-
nominations, etc.. some over 75 years old!
Only 10¢ with approvals. Offer to adults

un}{. Littleton Stamp Co., Littleton, Bl
MN.H.

U.8. commemoralives, meLers,

[}
e Superior, Litchfield.

cancels, 25¢ Handling.
Ohio 44253.

LARGEST Coin magazine. 288 pages,
50¢. Scrapbook, 7320-J Millwaukee, Chi-
cago 31

GIANT Illustrated catalog lsting hun-

| dreds of bargains in coins and supplies,

| cago 2.

500 ‘E'IN'E_Mixl!d 0.8, 15¢, Wright, Box |

753 M. Hagerstown, Md.

BRITISH Commonwealth 10¢. Ac-
mﬁluganyint approvale, Niagara Stamps.
8t. Catharines 501, Ontario.

FREE Mint sets with approvals, Namron,
P.0. 454, Skokie, Illinois.

5000 STAMP Grab bags $2.00 each. Pic-
torials, sets etc. Bargain list. Satisfaction
or refund. Stamp Service, 1498 AU Hunts-
ville, Ontario, Canada.

NO Gimmicks. No gadgets. No give-
aways. Just attractive approvals at attrac-
tive prices. Sunny Stamps. Apopka 2B,
F‘lucrira..

—Mint British Colonials from Ant-
nrz't?nﬂ'f‘arrimu. Borneo, Brunel, St. Chris-
topher, Nevis, Sevchelles, Tréengganu, Pit-
eairns. Free with approvals. Viking, Great
Neck 8. N.Y

ISRAEL 19684 Olympies Issue. 4 values 40¢
with approvals. Gil-Kav Stamp Company.
511 South Kern Street. La Habra. Cali-
fornia 90631,

300 DIFFERENT Given free with ap-
rovals. Particulars. Windsor Stamps,
0. Box T35. Santa Clara. California.

COINS, TOKENS, CURRENCY

RARE Silver Dollars, 1879, 80. 81 8 mint
$3.00 ea. Uncirculated. New Catalogue, 504
Shultz, Salt Lake, Utah 84110,

40 PAGE Illustrated United States and
Canadian coln list 10¢. Stoney, 260 Wash-
ington, Boston 8, Mass.

COIN Bargains galore. Illustrated lists
10¢ (refundable). Hutchinson's, Box P-
6256, Philadelphia 26, Pa.

only 50¢, Rarcoa, 31 North Clark, Chi-

FREE Coin supplies! Giant coin list 10¢
irefundable), Econmomy Sales, Mansfield,
Massachusetts.

TWENTY Page 1964 retail price list of
USA and Canadian coins 10¢. Our retail
selling prices on thousands of coins and
coin collectors supplies. Bryson Incorpo-
rated, 612A White, Toledo 5. Ohlo.

INDIANS,. Lingoln, Liberty nickels. List
10¢. Evans, Box 9912d. Atlanta, Ga. 30318.

U.8. Coins wanted. Free buying list
gqva_llahle. Bedrin, 250 Fulton, Hempstead,

“COINS MAGAZINE"™ iz world's largest
seller! Latest coin prices. 1 year $5.00;
pecial 3 months $1.00. Water St., Iola,
Wis, 34945,

“NUMISMATIC NEWS."” the coin col-
lectors” Bible, lists coin wvalues. 1 year
£3.00; Special 6 lissues $1.00. Water Bt.,

Iola, Wis. 54945

10 DIFFERENT Indian cents $2.25
Hutchinson's, Box T-6256, Philadelphia,
Penna. 19138,

LINCOLNS: 28 different before 1940 plus
1980D small date, $1.50. 22 different “'B"

ineluding rare 19558, %1.60. Harris, 1457
Moreno, Oceanside, California.
BARGAINS—Coins and supplies. Free

pricelist. Ron Farley, Metamora, Illinois.

| 86.50, 5

100 FOREIGN Bills $3.95. 100 Foreign
colns $2.05. 2 Mexlcan silver dollars $1.00.
Silver, Box 6350M, Phoenix 5. Arizona.

HEY! The coins in your pocket may be
valuable. SBend 50¢ for value guide. We buy.
Maleolm's, Box 1872, Saginaw, Michigan,

CANADIAN 1884 Proof-like Sets $4.00.
Cents 1937 to 1964 $1.50. Zander, 22 Clif-
ford. Scarborough, Ontario.

KEY Coins at face value. Started col-
lecting 2's years ago, now have large stock
key and rare coins. Never paid over [ace
value. Send $1.00 with stamped addressed
envelope for instructions where and how
to find valuable coins. Free Lincolns before
1921. Over 51.00 value. Harry Kay, Box
5255, Jacksonville, Fla,

25 DIFFERENT Coins from 25 different
countries—§1.00, Foreign catalog—3$4.00,
American catalog—3%1.75. Canadian catalog
—4£1.00, English catalog—%$1.00. Mexican
—51.50. Anzac catalog—8$1.50. All
postpald. Moelzan, 3228 Fruitvale, Qakland,
California 94602,

TOPE! Free illustrated booklet “‘How
To Collect Coins.”' Approvals. Littleton
Coin Co., Littleton E1, X.H.

TRUNKFUL 25,000 Indian-Lincoln cents
mixed (from the 1%20's and older). Will
pack “"grab-bag’ style. 400 mixed $35.00,
sample bag of 20—%2.00. Mrs. Fischer, Box
5480, Bherman Oaks 4, Calif.

UNSEARCHED Buffale nickels: 400, $30;
40. $3.60. Schubert, Box 230-A. Ithaca,
New York 14851.

PROOF Sets 1061 $6.50, 5 % $6.00: 1962

Tt §6.00; 1963 $0.00, 5 T $8.50;
1964 $11.50, 5 % $8.50; 1964 $11.50, 5 @
$11.00. Tom Norman, 1031 6th St., Corinth,
Miss,

FREE! Price list. Up-to-the-mimeo!
Thousands of coins! Buy and sell. Send
stamped, self-addressed. long envelope for
yours. Silver Center, Box 22-171-M, San
Francisco, California 941-22,

10 DIFFERENT Lincolns before 1821
$1.00. 20 before 1931 $1.50, Eugene Carlton,
Chandler, Okla. 74834,

FRE
envelope. Hobby Sales, St. Paul 16, Minne-
sota.

NOW Maximum protection for your rolls.
The Tomken lock-t plastic eoin tubes.
12) for 15¢, box-100 $7.50, sizes 1¢ to 50¢.
Dollar size 10¢, box-50 $5.00 postpaid. Or-
der today—prompt delivery. M. B. Distrib-
uting Company, P.Q., Box 224, Burbank,
Calllornia 91503,

RARE Linecoln error! 1858-DDD *‘Triple
D" brilliant uncirculated. %$8.50. 5, Lev-
inson, Box 557P. North Hollywood, Calif.
91603,

ANTIQUES, RELICS, INDIAN
Coobs. curios

SELLING 20,000 Ancient arrowheads,
spearheads, ete. List free. Lear's, Glen-
wood, Arkansas.

ARROWHEADES 10 for $3.00. List [ree,

N | Hyde's, Rosemar Rd., Parkersburg, W.Va.
E 1964 bargain lists. Send stamped | . i

TRUNKFUL 25,000 Indian-Lincoln cents
mixed (from the 1920°s and older), Will
pack “grab-bag' style, 400 mixed 00,

| sample bag of 20—£2.00, Mrzs. Fischer, Bo

100 LINCOLNS 1909 up, $4.50. No two |

alike. Earl Sprague, Kingston Drive, Mus-
kego, Wisconsin.

U.8. Mint sets, 1963-PD $4.25. 1964-PD
$4.50. 10 BU coins each set encased in two
plastie holders. John Wright, Box 5585,
Washington, D.C. 20016.

GOLD—Silver Crowns listings free. Wal-
ter Schoeck, 4033 189th Street, Flushing 58,

| M.

HIGHEST Prices pald immediately for
coins. Send 10¢ for 18964 Buying prices.
Wilmot's, 1067 Bridee St., Grand Rapids 4.

Mieh.

LINCOLNS. Any 3 for $1.00° 1916-D,
1935-D, 1925-S, 1926-D, 1928-85, 1931,
1934-D, 1938-D, 1955-S. All these 21 Lin-

colns for $2.00: 1910, 1914, 1920-D, 1920-8,
1036-58, 1840-5. 1941-5. 1842-5, 1943-D.
1943-8. 1944-8, 1945-8, 1046-8, 1047-8
1948-8. 1940-5, 1950-5. 1951-5, 1952-8,
| 18953-8, 1854-8. Al. Johnson, T!2 Bijou,

Colorade Springs, Colo.

GENERAL MacArthur Set $5.75. Bril-
liant Proof Sets—1957 $8.95. 1958 $B.05,
1960 $8.95, 1961 $6.95. 1962 £6.95, 1963
£7.95, 1964 39.95 Gigantic Bargain Cata-
logue 50¢. Bebee's Incorporated, Omaha,
Mebraska 68111,

5490, Sherman Oaks 4, Calif.

HOBEBIES AND COLLECTIONS

30 DIFFERENT Army emblems and
decals and fllustrated catal 50¢. post-
age 104, Sample foreign medal with rib-
ﬂ{m}q‘&%‘ Insignias, Box 71-M. Rockaway

50 JUNGLE butterflies $2.00. Giant na-
ture hobbies catalog 25¢ Collectors Won-
derland, Box 1170, New York 8.

AMERICAN Newspaper, complete, origi-
nal, dated before 1880, §1.50. 25¢ :tnmzl
brings catalogue. D. R. Spaight. Book-

| seller, Tall Timbers 1, Maryland.

PRECIOUS STONES, MINERALS

SEMI-Precious uncut gems. Ten differ-
ent for £1.00. Reguest list 30. Prospectors
E{hn?. 201 San Francisco, Santa Pe, New

exico.

EARTH Seclence. Rockhound's National
Magazine, Subscription $2.50. Bample 35¢.
Box 1357-PM. Chicago 90, IIL

GET Free catalog no serious rockhound,
gem cutter, jewelry maker, hobbyist or
craftsman can be without. Full of bar-
gains, exclusive ltems, low prices [rom
largest suppliers and authoritiez in the
field. Free new catalog just off the press,
yours [or the asking. Write Grieger’s,
Dept, ©-12, 1633 E. Walnut. Pasadena,
Calilornia.
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FIIUTII FINISHING
ERAS, PHOTO SUPPLIES

QUALITY Photo Finishing, 45 yurs cor-
l::inuorus aperulnn Kodacolor, eXposure
$32.2 exposure §$2.95, H.epﬂml 20¢.
Bllck & whlte 8 exposure, 50¢. 12 exposure
T0¢. Reprints 5¢. Bavon Photo Service,
Box 50A, Watertown, Wisconsin.

A FREE Kodak roll returned with each
black and white or Eodacolor developed
and printed, I{ast service. lowest prices,
guaranteed quality send for free mailers.
Economy Photo SBervice, Dept. P. M., Box
1111, Albany 1, N. ¥.

FAET., Hi-quality finishing. Kodacolor
rolls: eight jumbo prints $1.98. Tweln
$2.40. Twenty $3.40. Reprints 15¢.
low B&W prices. Custom Quality Ludh
Box 4838, Chicago BO.

COLOR Movie fans! Low cost—high
uality prnoeuini our specialty, 8mm, just
1 (or $3 with Im). Mailed back
next m l:mlt-mlanshlp aranteed, Send
xﬁ reel or request iree mallers and
price list of complete hntnaﬁnjshin SETV=
ices, Direct Mail oto, Box B8352-PM.
Pittsburgh 18, Penna.

Bmm ZOOM Movie camera. Automatic
exposure. Complete with pistol grip &
case, $49.85, S8nyder's, 433 Moana Way,
Pacifiica, Calif.

SLIDES From your negatives, photos.
Color or bi&w. Ten, $3.00. 35-Slides, Green
Mtn. Falls, Colorado.

PHOTOGRAPHY For Pleasure or profit.
Learn at home., Practical basic training.
Im established school. Free book. Ameri-

|

School of Photography. 835 Diversey |

Purkwas. Dept. 345C, Chicago 60614.

FREE B4 page phologra) hir. supply and
ACCESS0TY :ataﬁg. Central Camera Com-

BUSINESS OPPORTUNITIES

BAKE ? hnrutl
kitehen. am-u uy nut:rut SPATe
time. Profit 29¢ dozen. Bmal] annlilnu
Free recipes., Montgomery, 3605 South
15th, Mln.nupnljl 7. Minnesota.

From 49¢ plece vin

MAEKE $32 f Free |
dg;.;ll; 1834-PM Edgeland, Loulsville, Ky, |

YOUR Own auto parts business! No

investment. Full or spare time. Profit op-
ortunities kit free. C. B. 8., Tarentum
ennsylvania.

FREE ‘''Franchise Profit Letter'" tells
how unique NFR service is helping thou-
sands seeking profitable businesses, Write
tod National Franchise Rﬂmru W-528.
333 North Michigan, Chicago 1

FREE Copy money-ma
newsletter. Address Newsletter.

76 MILLION Prospects! Immediate prof-
its] Selling Champion, AC, Autolite spark
plugs. Precision reconditioned, silvery-
plated, guaranteed 10,000 miles. Tp to

8% profit. Free samples, details. Ind
500 Spark Pu.i Co., 4620 Braeswood,
Houston., Texas TT035.

$70.00 WEEKLY—home, spare time.
Simplified mall bookkeeping. Immediate
in?ucrn;‘ easy. Auditax, 34741a, Los An-
geles 34.

|
i

| Jacksonville T,
in

mail order |
3207-PM |
Southern Hills, Springfleld, Missouri 65804. |

LIQUID Molding rubber, free informa-
tion, cnnnerl.muuan Ban Jose Blvd.,
a.

SELL Champion, AC., Autolite spark
plugs. Reconditioned, electroplated, guar-
anteed 000 miles. 100% profit. Free
sample, Lee Plugs, 1608-A Roberts, Hous-
ton 3, Texas.

OPERATE Home mallorder business,
}F'?s%cehrl’rmun:. 4444AT TUte, San Diego.
& Y 5

RAISE Rabbits
Free details,
non, Ohle.

on 3500 month plan.
White's Rabbitry, Mt. Ver-

PROFITABLE Catalog mailorder busi-
nesz! Vikari's, 468-PM., Third Avenue,
Balt Lake City, Utah B4103.

HUGE Profiis! Mail urd.er I.mwrtl.ng
Free information. ITIS-PM 454,
Hollrwood, Calif, 90028,

DOLLS! Dolls! Dolls! We teach you to
make, repair, dress and sell. Study at
home. Earn while learning. Free booklet.
Doll Hospital School, Studio MC-84, 11826
San Vieente Blvd., Los Angeles 49, Calif.

MANAGE Motel or resort. Men, women,
couples can make high salary plus apart-
ment. Pick your own location with our
employment assistance. Learn at home.
Free Booklet. Motel Managers Training
School, Dept. PMC-B4, 612 So. Serrano,
Los Angeles 5, Calif.

MAKE $48 Prom square f % ywood :
LI“T necessary. Free det Iill- oodart,
ridgewater, C

HOW And where to raise capital. Details
free. Financial, Box 785-PM, Springfield,
Missouri 65801.

LEARN Landscaping and the growing of
?Ianta Start a profitable business part or

11 time, Free information without obliga-
tion. Lifetime Career Schools. Dept. MC-
84, 11826 San Vicente Blvd., Los Angeles,
Calif. 20049.

EVERYBODY Meeds vitamins. You can

pany. Dept, 1-2-8, 230 South Wabash Ave,. rofit. Write: Research, Bouth Whitley,
Blaso Tiunois 0060 riemedon Do St mage i | fndmin
olor o Sehool of Plano Tuning. Box 37, Shenane ZING Manufactur] tunit
ool o Ano Ting, 5 enan- AMAZING anulacturing op unity.
e haiodnsolor orints of ench I;L,{“L‘ doah Station, Miami, Florida 33145, | Pree list of manufacturing formulas. Pres-
Pix, Box 2110, Jacksonville 3. Florida. (Founded 1935). ler 0l Company, Fostoria 16, Ohio.
|
MOTION PICTURES AND ! READ Progressive Mailtrade, the maga- $34.70 TWO Hours manufacturing con-
SOUND EQUIPMENT | zine that tells how to make money bY | erete products. Mo selling. Castings =3,
| mail. Quarter brings sample and speecial | Box 1721. Rapid City, South Dakota.
offer, Hnut.rme P.0. Box 357, Sheboy-
16MM sound-projectors, fllms. new, gan, Wis. 53082
used grw ﬂ‘le' Prciuuion. Mational Cin- PLASTICE—Cash in now"with my new
e b b T o S LB EARN Money raising fishworme for us! ﬂ?ﬁ;%ﬁﬁ;_ﬂ' !;;"E#;%Em:!umn‘ ‘_"1‘;5;
Write: Oakhaven—38. Cedar Hill, Texas. | 93321-T Los Angeles 23.
N Rl Sy o™ '
, Kansas i "
ty uj copm;maln Mail Sale Advertiser. MAIL Baby catalogs to new mothers for
FREE Catalog! Save on 8 8mm.-16mm. | talls 35¢. Vanroy ‘Shirk, Lesanon. Pe. U Jronial Doass. eatalop 30¢. Vols-FM,
film and supplies. Superior, 448 N. Wells, | 17042. psilan gan.

Chieago 10.

5.000 B-16 MM. Movie fllms. Free cata-
logues. International, Greenvale, N, Y.

SBMM MOVIES, 2"x2" Color Slides—big-
gest selection anywhere! World's T,
railroad, antigue automobiles, circus, World
War II. Hollywood classics, travel. wild
life a.m'.l ml.n others. 16mm. new. used
films also. Big Blackhawk eatalog f[ree.
Blackhawk Films, 424 Eastin-Phelan Bldg.,
Davenport, Iowa 52805,

KANGAROO Boxing movies. Giant kan-
garoo boxing man. SMM $£10.00. 16MM
$12.65. Harold Bell, P.O. Box 1261, Miami.
Florida 33101.

COLOR SLIDES

TRANSPARENCIES Wanted. TUp to
$500.00 each. For information write Ameri-
Euliuuculm. P.O. Box 46372, Hollywood 26.

alif.

NEW YORK World's Falr, 1964, exclusive
set 100 35mm. 2°x27 color slides, §14.59 plus
28¢ postage. Blggest selection high quality
slides available anywhere. Catalog free.
Blackhawk Films, 423 Eastin-Phelan Bldg.,
Davenport, Iowa 52805
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| worms. Soilless method. Charlie

BIG Money ralsing fishworms and erick-
&u F‘fﬂ literature. Carter Farms, Plains,
eorgia.

§$400.00 MONTHLY Raising

ant fAsh-

Morgan,
Bushnell, Florida.

PLASTERCRAFT Molds, liguid rubber,
plasters, flocks. candle s ies. Catalog
and manual free. Blue pids Supply,
Blue Rapids, Eansas.

WORLD'S Largest wholesale supply.
Buy from 678 American, European, Japa-
nese wholesalers. Tallormade suits from
Hongkong. 123 dropship catalogs. Rock-
bottom prices, Free details., International

| Buyers, 216-MM Jackson, Chicago 6, Il

WANT To make lﬂgI money at home?
$10.00 profit In an hour possible with
invisible mend:l.nf Make tears, holes dis-
appear f{rom othing, fabrics. BSteady
yvear-round demand from ecleaners, laun-
dries, homes. Details free. Fabricon, 1585
Howard, Chicago 26, Il

BUY Direct from facmrln_."hﬁ;:rl;ncﬁ,
cameras, watches! Free detalls! Cam Co.,
436 P.M. Bloomfield Ave., Verona, N. J,

VENDING Machines. No selllng. Oper-
ate a route of coin machines and earn
amazing profits. 32-page catalogue f[ree.
Parkway Machine Corporation, 715 PMB
Ensor Street, Baltimore 2, Maryland.

H:dgd ) 1 dmmlrat!nfi im=
v e-gloss & new car

REL ha.nT clm‘nm m{tsh c]nth.uerlte
Norman Wiggs & ﬂn .» 1406 E. 5Ind Bt.,

Los Angeles 11, Calif

SPARE Time earnings. With yvour table-
saw, bandsaw or ]‘Fuw Write: Workshop,
#&u&: Harney, ancouver, Washington

SELL Advertising’ book matches. Write
us today: we put you in business by return
mail, handling complete line ad k
matches in demand by every business right
in your town! No investment: everyth E
furnished free! Top commissions daily!
Superior Match, Dept. MX-364, T3530 5.
Greenwood, Chicago 19, Ill.

IMMEDIATE Profits with no capital or
experience. Take orders for all magazine
riptions. Friends and neighbors are
your prnupem er.t.u now for complete,
free kit. Magazine Agency,
Dept. CB4, Hﬂunt Morris, Illinois,

INVESTIGATE Fires, storm damage,
accidents for insurance companies. Pays
up to 51,000 a month, part or full time,
No college necessary. Car furnished; ex-
pense pald. We train you at home in spare
time. Keep present job until ready to
switch, Pick your location, Men badly
needed now. Full information Free. Write
Liberty School, Dept. C-51, 1139 W, Park,
Libertyville, Illinois.



““"HOW To Establish Ynur Own Suceszsful
Mail Order Business,”' new information
packed, 24 page bookiet free, Direct Mail
CGuldes, Inc., PM-CB. 4227 Herschel Build-
ing, Dallas, Texas.

FLOCK-Print technicians earn profits—
Experts nud.t m—sarm Process Print-
ing, Spray . Earn profits in fas-
cl.nttlnl 1nduut.r£e {nwr own profitable
home-business veal samples, Career
Fact Book, "*50 New Home-Business Ideas™
Booklet—All  Free! Flock-Print School,
E}Blﬁ;h!ﬂ- West Romaine, Los Angeles 38,

allf.

RAISE, Sell . Big market. Interest-
ing business, Profitable. Free detalls. Aven,
Box 925-P, Jacksonville 1, Florida,

FREE Book 980 Sueccessful, Little-
Known Businesses.’ Wurk hnm: Plymouth
TT2H, Brooklyn 4, New Y

400,000 BARGAINS below wholesale!
Some free. Ligquidations, job lots. Free de-

|

CONCRETE Facts: Cement Artists make
money, Home Shop—Simple Equipment

'—%nprrighted Methods and Formulas,

| Free name imprinted Christmas Ca.rd

Make, Color and Marble Glaze beautiful
Cement Pottery without molds. Wishing
Wells, Bird Baths, Waterfalls, Rustie Gar-
den and Patlo items. For free illustrated
Brochure, write Hollywood Cementeraft,
Eﬁmﬁ. Athens 3t., Altadena, California

NEW Mimeogra Duplinatn:ra Uncon=
ditionally Cluarl.nfeed ¥ $49.00,
ture Free, Wyco, Rocktnni Illinois.

MOLD Statuary, Pottery, Tiles, Novelties
—5¢ materials makes dollar sellers! Par-
ticulars free. Marbleizing Service. Ed-
wardsville, Illinols.

MAKE Extra money. Show friends,
neighbors, gifts, statlonery, Christmas
all oeeasion cards, Experience unnecessary.
Salable samples on approval. Free catalo A.f

bum. 381 Broadway, Dept. PM 88,

| York.

HOME, Manufacturer, Auto Specialties,
battery reviver, Radiator Cleaner ete,

$1.00. Brinks, P.0. Box 151, Fontana, Calif.

tails. Bargainhunters Opportunities, Box
T30-A, Holland, Michigan.

EARN Money uu.r spare-time shoe |
business. Get -.-.a.ah ee shoes, big prizes,
No investment. Ask !ur free kit. ester.
Dept. 821, Brockton, Mass.

¥OU Can make a fortune buying and

selling Government Surplus! New policies
make buying easy for individuals. Complete
information $1.00. Nationwide Surplus, Box
1842-A, Grand Rapids, Michigan.

GET Into custom upholstery. Turn old
furniture into big money spare time, Re-
upholster chailrs, divans I new. Make

& covers, drapes. No experience
requjrad e supply everything. Write for
big free illustrated book on easy home in-
struction and how we start you
money home business. Modern Upholstery
Institute, Dept. U326, Fallbrook, Calif.

DISTRIBUTE New air-operated vacuum
cleaner to service statjons. Protected ter-
ritory. Inka Industries, 2400-M Crocker,
Houston 8, Texas.

BOOKKEEPERS, Accountants. Operate
a bookkeeping service, Part or full time,
Amazing simplified system. Wonderful
money-making opportunities. Complete in-
formation free. National Bookkeeping
EBerﬂ“ ﬁ %“uiu 307, 3435 Broadway, Kansas

¥ . .

OPERATE_ Frofitable laminating busi-
ness, Write JS83C0, 2623-P Columbus, New
Orleans, Louisiana 70119,

SECRETS! Becrets! Mall order success
revealed by internationally famous expert
who discovered how to make home business
fortunes. Beginners: Get free copy “How
to Make Money in Mail Order.”” Diseloses

free advertising, profitable products, ﬁerg
thing! No obl Eltlm Write Malleo, 1554
Bepulveda, MT08, Los Angeles 25.

GROW Orchids At Home,

ROSICRUCIAN Secret Teachings are of-
fered to those who seek to use them for
the perfection of their inner faculties and

| in the mastering of the daily obstacles of

| life.

The Rosicrucians, an international
group of thinking men and women, will be
happy to send a Free copy of the fascinat-
ing book. "“The Mastery of Life.”” to those
who believe worthiness and sincerity de-
termine the right for one to have such
knowledge. Let this book gulde you to the
conservative plan whereby you may widen
your scope of Personal Power. Simply ad-
dress your request to Scribe M.Z.H., The

| Rosicrucians, San Jose, Californin 95114.

IMPORT—Export opportunity, profitable
world-wide, mail-order business from
home, without capital; or travel abroad.
We ship proven plan. for no risk examina-
tion. Experience unnecessary, Free details.
Mellinger, Dept. M708, Los Angeles 25.

AMAZING Mail Order Profits using prov-
en methods, Research, 3207-PM. Southern
Hills, Springfield, Missourl 65804.

EARN Big Money! Learn electric appli-

| ance repairing at home in your spare time,

| How to use Christy Electronic Trouble |

Fascinating— |

Profitable! We show how to provide special |

ht. temperature, humidity to grow Beau-
tiful Orchids at home. Complete details
Free! Orchids, 1356 8. Flower, Dept. SC-8,
Los Angeles 15,

}?D Competition! Remove deep scratches
from automobile windshields. Fast—Inex-
pensive—Uncomplicated. 'Write Role &
g;;mpnny. P.O. Box 18354, Houston, Texas

001.

BAWDUST. Tin-Cans. Newspapers. 200
Uses. Instructions $1.00. Charles Company,
42-GPK, Norwood, Ohilo.

'I‘GP. Mail Magazines Free! Advertising
uﬂ.iels‘egrch, 156 Elm, Cambridge. Mass.

ENORMOUE Profits, Foreign catalogs
sources $1.00. Baker Enterprises. 313 Har-
rison, Sullivan, Illinois.

MAKE Money in mailorder. Details free.
Pacifie, Box 292, San Gabriel. calit.

STARTLING New plan reveals nmﬂuh]e
way to start mailorder business. Free de-
tails. Rutward, 2510 Bryant, i’.‘-‘olumhin
Station. Ohio.

Tracer to make repairs. Make §5-6 per
hour in kitchen or basement. Pay later.
Send for Free Book. Christy Trades School,
%gé;ﬁw. Lawrence, Dept. A-5803, Chicago

BECOME Tax consultant. Our students
earn $1.000-%3,000 every tax season pre-
paring returns spare-time. Many operate
vear round business tax service. $10-$50
monthly fees. We traln—help you s
State approved. National Tax Tralning
School, Monsey, Q2, N.Y

FREE Book shows you how to earn to
£50.00 day using ordinary hand tools. Op-
erate profitable custom case "manufactur-
ing** in basement, kitchen, garage. We
supply materials. instructions. everything.
czuaf..:unﬁ?au, 805 CPB Sunset., Los Angeles
12, Calif.

Litera-

GET Free details on maklmr money in
mallorder. Litton, POB 33PM, Randalls-
town, Maryland.

EARN 510,000 Selling books by mail.
Box 51-BY, Des Plaines, I11.

STATE FRANCHISE, for sale, or lease,
Real Estate, insurance, home study school.
Free details. Nationwide, 28 East Jackson
Blvd.. Suite 1204. Chicago 4. Illinois.

HAVE §12,000 to $30,000 mrl{“pmﬂtu
from your own fund-raising siness,
Choice territories Immediately available.
Group Counselors, 3010 West Belmont,
Chicago 18.

4007% PROFIT. Sell products mailorder.
Work home. Catalogue free. International,
6347 Parnell, Chicago 21, Illinois.

FRAMCHIEE, $75.00 week spare time,
ideal husband, wife, or seml-retired. prod-
ucts made by the blind, big repeats, tre-
mendous agglul details free, Blind Prod-
uct Sales W. Madison Street, Lansing
6, Michigan 48906,

HOW To make m
Free details. No obliga
Denver, Dept, 437,

in Mail Order.
on. Kayco. 16943
Gardena, California.

DIRECTORY Of Home Industries. 100
names, addresses of business firms furnish
legitimate opportunities. $2.00. R. Dobes,
Browerville, Minnesota.

NET $12.00 a vear using Classified Ads.
Burns, 640 So. Minahen, Napa, Calif.

HIGH Weekly Earnings! Address-mail
letters featuring real merchandise. Get
£10 with every order—k §8 profit. Sup-
plies furnished. Free particulars. Modérn
¥ﬂ;ha“islnz. Box 357, Oceanside, New
ork.

MONEYMAKING
OPPORTUNITIES

START Your own home mallorder busi-
ness, sparetime! ; Pascinating, profi-
Enhltr Alfano, 19-PM Pine, Closter, New

ersey.

PAINT Signs for yourself—others! Easy
with our letter patterns, supplies. Also
“Raised Letters.” Paulow, Crystal Falls,
Michigan 49920,

LEARN The secrets of qutrln: junk
batteries. ““Fabulous Profits’ at home. De-
tails, Batteryman., Prunedale P.G.. Balin-
as. California.

CIGARETTES. Make 20 plain or filter-

tip for 9¢. Factory-ires ipe tobaccos.
Mild tropleal nﬂrnrad Phlﬂwme clgars.
Pacts free. Moberly, Box . Owengboro,

Kentucky.

VENDING Machines. No selling. Oper-
ate & route of coin machines and earn
amazing profits. 33-page catalogue [ree.
Parkway Machine Corporation, 715 PMM
Ersor Street, Baltimore 2, Maryland.

EARN $240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. B money paid for serv-
ice that makes r:u tears disappear from
fabrice. Steady demand. Details free,
Fabricon, 1532 Howard, Chicazn 26, Il

HOME Business Confidential—Best op-
portunities not widely publicized, never
“Overworked™! Free "Inner Circle™ letter,
Norman., Box 221, Pranklin, N. J. 07418.

FREE Report: "How To Win Contests.”
Box 122 PC, Wheeling, Illinols,

OPERATE Paying home malilorder busi-
ness, sparetime, Write: Lawson., 2807-PM
Grand River, Detroit 1.

BAKE New greaseless doughnuts in
kitechen. Sell stores. Free recipes, Melvin,
3605 South 15th, Minneapolis 7. Minn.

BIG Money raising fishworms and
crickets. Free literature, Carter Hatchery,
Plains, Georgla.

AMAZING SBuccesses through franchises!
Become exclusive franchise holder your
territory. Information rushed. National
Franchise Reports, WP-528, 333 North
Michigan, Chicago 1.

$200, WEEKLY'! Selling books by mail,
Everything supplied. Villaneuva, 371 Marcy
Avenue, Brooklyn 6 N.Y.

MAIL-Order secrets, Tested methods re-
vealed. Free details. Payne. Dept. PM,
Box 100687, Fort Worth, Texas.

EABY To start rubber stamp business
at home in sg;u ¢ time. Make up to $9.80
an hour wit t experience, Facts free.

Write Roberts, 1512 Jarvis, Room CR-2-
HH, Chicago
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EARN $1000.00 month
keeping Tax Service. Detai
sal Bookkeeping,
Missouri.

rating Book-
free. Univer-
Box 664, Springfield,

BECOME A Notary Publie! Win extra
income, prestige. business contacts., Detajls
{ree. Stationers Em:hanse P.O. Box B617.
Kilgore. Texas 75882

BOOKEEEPING System. Substantial
profit selling Start Service. Kern, Box 263,
Firth Hollywood. California.

MAKE Plastic nmeltiea I'nr extra in-
come. Low cost home training now avail-
able. Write lor iree klet. Interstate
Training Service. Dept. D-3, Portind 12,
Oregon.

ARTISTIC Interiors. Cast tile, brick,
stone, plagues. Changeable letter =i
lesale catalog. unhm 1005
Ave., Des Plaines, I1l. 60016,

rst

MAKE Money writin shart. paragraphs!
No tedious study! I tell you what to write,
where and how to sell, and su 11 list of
editors buying from beginners. small
checks add up quick] eru- to sel right
away. Send tucr"?r lvnc Benson Barrett,
Dept. C27-UT, 6218 I:la.rl "Chicago 26.

“PROFITS In mailorder.”” Your own
home operated business, Free detalls.
Modern

=~Age Books, 1308-P8. Mechanics-
ville. Virginia.
WANTA Win a contest? We'll help!

Puzzles, prizes, pointers and particulars.
Send buck for year's trial subscription.
Prizewinner. Box 11568, St. Petersburg.
Fla. 33733

WORLD'S Greatest Collection *“'Mon
Making Ideasz.”" £1.00. Phelps, 133 Pac
Eldg., Salem, Oregon.

MEN — Women! Start money-making
plastic laminating business at home in
spare time. Material that costs 11¢ brings
back $2.58. No canvassing or gelling but
mail orders bring in %20 a day, Write for
[u:!! particulars free. Rush name on posti-
card tn Warner. Room CL-2-HH. 1512 Jar-
vis. Chicago 28, Ill.

ATTRACTIVE Mail offers. Free litera-
ture. Eaton's, PM Cold, Centralia,
Wash. 98531.

HIDDEN Dollars in your present job.
$1.00—Bachelder 328 East Columbia. Colo-
rado Springs, Colorado.

EARN Money evenings, copying and
duplicating comic cartoons for advertisers.
Adservice, Argyl 1, Wisconsin.

PROFIT Selling malilorder manu-
. 180 Bryant,

4957
als. Details Free, Rutward,
Columbia Station, Ohlo.

MAKE $5.000 yearly. sparetime, raising
mink. chinchilla, nutria, ete. Free booklet
reveals proved plans. Write: Purs, 588 Mt.
Pleasant Road, Toronto 2, Canada,

DIRECTORY Lists hundreds study courses
and money making opportunities. £1.00.
Blalr & Comoany, P.O. Box 10141, Phoenix,
Arizona 85018.

MAKE F‘Igurlnu plagues. lawn orna-
ments. Molds, plastercraft kits, liguid rub-
ber. Sample and catalogue 10¢. Wooley
Company. Box 29-B, Peoria. Illinois.

AMAZING Profits for Mailorder Begin-
ners, using proven methods! Helping new-
comers succeed—our specialty, Carriage
House, Box 4108-H, Memphis 4. Tennessee.

RAISE Rabbits and fishworms on $500
month plan. Free details, White's Rab-

hitry, Mt. Vernon, Ohio.

MAKE 55 000 vearly. sparetime, rajsing
mink. chinchilla, nutria, ete. Free booklet
reveals proved plans. Write: Furs, 588 Mt.
Pleasant Road, Toronto 2, Canada.
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. ness in spare time!

GAIN Your financial security! Amazing
money-making folio **3 T:n-f s to home prof-
its collecting” —nlmu. ns, stamps;
veals easily, quickly. p.p. Cuaran-
teed. Rama, Suite ll.ni PMI 2720 Broad-
way, New York 10025.

re- |

HOW To travel and get paid for it. Send
10¢ for information. Collins, 762 12th Ave-
nue, San Francisco, Calif.

FREE Report: *'608 Unusual Success{ul
Businesses.”" Box 1001-PT, Evanston, Ill.

EQUAL Chance to
leases in government monthly drawings.
Winners th' 50¢ mcre. Sell for large profits.
Free Details, Midwest Oi]l Lease Service,
Box 362, Wichita 1. Kansas.

win wvaluable oil

START A profitable subscription busi-
We n men and
women (young and old) as representatives
for all leading national magazines. Liberal

| commissions on all subscriptions. Supplies
| free. No experience needed. Send this ad

| Inex

with your name and address to: Popular
Mechaniecs, Room 8-0, 250 W. 55th St.,
New York 10, N.Y.

PROFITABLE OCCUPATIONS

BECOME Independent with wour own
franchise business. ousands earning
handsom :nurmg

facts hise
PM-528, No‘rt.h Michigan, Chicago 1.

333

CERDIdE Pﬁ:.inl.mlmtru:unnl lraqgl'll-
ment and s es. aters’ Supp
Box 585, Lulg Station. Los Angeles, C:.Iii’

BAKE New greaseless doughnuts ln
kitchen. Bell stores. Free recipes. Michael,
3805 South 15th, Minneapolls 7. Minn.

rajsing fishworms and
Carter Wormery,

BIG Money
crickets, Pree literature.
Plains, Georgla.

EARN $240.00 A month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. Blg money pald for service
" Gieady  acmana Dot fes
{abri B8t ema a
P‘nhﬂﬁ:m 15“ Howard, Chicago 286, I].l

SHARPEN Scissors, pinkers,
miu machines. supplies.
. Sheldahl, Towa.

clippers.
lack-
haw

VENDING mhlnu Mo selling. Operate
a route of coin machines and earn amaz-
ing profits. ¥3-page catalogue free. Park-
way Machine Corporation. 715 PMP Ensor
Street, Baltimore 2, Maryland.

TY.
Iuvum;tu full time. Or earn
IBH hour & ﬂ.- time. Write for Pree
Literature. obligation. Universal.
CPM-8, 6801 Hl.'nl.crut allas 5. Texas.

FREE Book 890 Sueccessful. Little-
Known Businesses.”' Work home! Plymouth
T7H, Brooklyn 4, New York.

MAKE Money writing short plrurnq}-m
Information free. Barrett, Dept,
216 No. Clark, Chicago 36,

WHOLESALE Magazine subscriptions.

| Highest commissions! Bonus! Box 151XA,

| or part time. Ra-Mar, Box 482, Desk

Freshmeadows, N.Y. 11365.

MONEY—Become a finance broker f_l.l:;l
Dklahnma City. Okla. i

PROFITABLE, Home wuri guide 35¢.

Humphreys, 3210 Purcell, Grand Prairie,

Texas T5050

“PROFITS In Mail Order”’—Let this
book show you how to start and bulld a
Profitable Mail Order Business at home in

rectory. Bend $2.00 to: Stepan Sales Co.,
Box 5144, Greenville Station, Jersey City,
N.J. 07305.

LEARN Civil and eriminal Investigation
at home. Earn steady, good pay. State age,
Imtituta Applied Sc em:e 1920 Sunnyside,
Dept. . Chicago 40, II1.

MAKE Beautiful desk and residential
name signs at home. Handsome profits
Free brochure. Knicknacks. 1420 Harvey
Road. Auburn. Washington.

| Cards.

START A magazine subscription busi-
ness, Earn generous commissions on Popu-
lar Mechanies, Good Housekeeping and all
others. Best commissions, bonus, all ma-
terial sent free. No experience needed.
Write Popular Mechanics, Room 8-P, 250
West 55th 8t., New York 18, N.Y.

AGENTS WANTED

RAISE Rabbits for us on $300 month
plan. Free details. White's Rabbliry, MEL.
Vernon, Ohio.

PRINTING. Advertising salesmen—Ex-
cellent moneymaking sideline selling de-
calcomania name plates, small quantities.
Automobile initials, sign letters. FPree

| samples. Raleo, XL, Boston 19, Mass,

YOUR Own business—Used suits $1.50;
overcoats 83¢; mackinaws 35¢; shoes 1215¢;
ladies' coats 30¢; dresses 1li¢. Enormous
profits. Catalog free. Nathan Portnoy
Associates. 2109-AA Roosevelt Road, Chl-

cago 8, Il
ESTABLISH Your own business. Low
prices on used el ., shoes, hnusﬂwld

ts. Free catal
orthwestern Distributors, 2120 No. West-
ern Avenue, Chicago 47, Illinois.

DOES A $10,000 a vear shoe business
sound good to you? Absolutely no invest-
ment reguired. Write for full details.
Chester Shoes, Dept. 820, Brockton, Mass,

MAEKE Big money soliciting delinguent
accounts, Prospects everywhere. Terrific
commissions. General Finance Co.. t.
-Eﬁn'éa Pickwick Bldg., Kansas City, o,

“FREE Dealer Price List” wigs, hair
pleces, supplies, Home of the Shur-Lee
Wigs, P.O. Box 3823, Sara.-um ‘I"la.

EXOTIC Earrings! Details free, Pnlr.
$1.00. OHGA, PM-542, Sigakenkusatu, Ja=
pan.

CHRISTMAS Cards—Business and Per-
sonal. Customer’s name imprinted. Earn
unusually high commissions from this
medium- and high-priced line. FPree sam-
ple Album. Corp. (our 43rd year).
3432A B. 54th Ave., Chicago. I1l. 60650,

MAEKE Extra money. Show (riends,
neighbors, gifts, stationery, Christmas, all
oeeasion eards, Experience uUnnecessary.
Balable samples on approval, Free catal
:Pree name nrinted Christmas Card Al-

Hedenkamp, 381 Broadway, PM 88,
N:w York.

BUSINESE EKit Free! Postcard puts you
in business! Complete line 275 shoe styles,
jackets! New Discoveries pay Big Commis-
sions. No investment. Send for Free Kit.
Mason, Chippewa Falls, K-480, Wisconsin.

RUN Spare Time Greeting Gard-Gll!t
Shop at home! Show friends samples
new 1964 Christmas, All-occasion ureetlﬁz
cards, gifts! Take orders. Earn
profit. No experience needed. Try without
cost! Special fund raising plans for or-
ganizations. Rush name for samples on
approval. Regal Greetings. Dept. 1730,
Ferndale., Michigan.

MAKE Tremendous Spare Time Income,
Az much as $100. a week. selling Quality
Gifts. Novelties and Christmas Greeting

Write for Samples on approval,

| Robinson Cards. Dept. 502. Clinton, Mass,
spare time, Plus extensive wholesale-di- |

WILL YOU test new items in your home?
Burprisingly big pay. Latest conveniences
for home, car. Bend no money. Just your
name. Kristee, 113, Akron, Ohlo.

“EASIEST $168 I Ever Earn BAYE
Alabama farmer's wife. You make $75 to
£175 with Southern’s newest Christmas
Cards, personalized, religious, novelty,
Write for Free Anniversary offer; Sample
Outfit on approval. Southern Greetings,
478 N. Hollywood, Dept. N-84, H:mphlsm
Tennessee.

v



AGENTS—300% Profit selling genuine
old window letters; store and offices.
ree samples, uer.alilc Sign Letter Co.,
1217-D West Newport, Chicago.

FREE Samples!! 607 profit!! Fast sell-
ers!! K & K Distributors, Box 2058, Or-
chard Lake, Michigan.

MEN! Show wife this amazing offer!
Famous nationally advertised Hollywood
Cosmetics pay 607 . Makes 525 day up.

Hire others. For {ree samples, details, write |

Studio Girl. Glendale, Calif., Dept. 23T47.

UP To 5007 profit., Sell handmade im-
ported jewelry. Details and sample £1.00
credited to first order, S0OS, 8205 Bergerac
Drive, Jacksonville, Florida 32210.

SALESMEN—DISTRIBUTORS

EARN Big commissions full or part time,
Show America's largest line low priced
business printing and advertising special-
ties. Big free sales kit samples hundreds
items used daily by business people. Build
profitable repeat business. Start right now.
ﬁ]u..t.iu?al Press, Dept. 8, North Chicago,

nols.

SELL Advertizsing book matehes, Write |

us today, we put y¥ou in business by re-
1urn mail: handling complete line ad bnnk
matches in demand by every business
right In your town! No 1nvﬂtmmt: every-
thing furnished free! commisslons
daily! Superior Matech, DE’Dt M-864, T530
8. Greenwood, Chicago 18, Illinois,

MAKE Extra money sgelling advertising
matchbooks. Free catalog and sales outfit
Mateheorp., Dept. PM-B4., Chicago 32.

MAKE Big money taking orders for
stark Dwar! fruit trees. Ew ¥ can
now grow glant size apples, peaches, pears,
in their vards. Also shade trees, shrubs,
vines., ro=es. ete. Outfit free. Stark Bro's.
Desk 30185, Louisiana, Missouri,

SENSATIONAL New longer-burning Light
Bulb. Amazing Free Replacement Guaran-
tee—never again buy light bulbs. No com-
petition. Multi-million dollar market yours
alone. Make small fortune even spare time,
Incredibly quick sales, Free sales kit. Mer-
lite {Bulb Div.), 114 E. 32nd, Dept. C-T42,
MNew York 16.

£1.000.00 a month for making dramatic
J-zecond demonstration of amazing light-
weight Presto Fire Extinguisher. New
Chemiecal used by Airforce snuffs out fires
instantly. Only $4.95. Terrific commissions
Millions want it. Free kit. Merlite, 114 E.
31nd. Dtpl P-662, New Yurk 16.

STATE F'ranchlu for sale or lease. Rea]

Estale, insurance, home study school, Free
details. Nationwide, 28 East Jackson Blvd.

| -..aite !234 Chicago, Illinois,

DISTRIBLTGHS Wanted. Stainlﬁs TATOT
'bndes Buhl., Box 34, Princeton, Florida.

SELL Highest quality Sv.'eﬂlsh stainless,

| bronze sallboat hardware, Your discount

407, Catalog 50¢, credited on first order.
Tralriamar. 161 East Erie, Chicago. Illinois

REPREEENT Advertising Agency! Show
ads w businesses, Generous commissions;
automatie renewals, Simon Advertising,
Felham 2, N.Y.

EMPLOYMENT INFORMATION

JOBS, Ships. 5100.00 weekly, Beginners,
men, women., Seamans Service, Box 41M,
New York 21, New York.

DIRECTORY Reports. Construction,
aviation, shipping, ollfields, government,
manufacturing, trucking, etec. loreign—
stateside, Helpful information plus job-
gettln{r tips on pr aring application let-
Lers neonditiona m oney-back guaran-
tee. Only $3.00 ($3.25 alrmuill esearch
Services, Box 6763-PM, S5t. Louls, Mis-
souri G3ld4.

DIRECTORY Of Foreign-U.S.A. job
possibilities. Most occupations. Up to
51600.00 monthly. Often free transporta-

tion, Benefits. Money back guarantee, Send

51.50 (%2.00 airmail). International Em-
ployment. PM-8, Box 22038. Indianapolis
22, Indiana.

FOREIGN Employment, Construction,
olther work projects. Good paying overseas
jobs with extras, travel expenses. Write
only: Foreign Service Bureau, Dept. PM,
Bradenton Beach, Flor!da

booming Australia!
dous opportunities!
passage, if ualiﬂed Details $1.00. Irving
Her!r 239 NE "'D,"" Grants Pass. Oregon

Adventure! Tremen-

RUN Spare time greeting card-gift shoo
at home! Show friends samples of new 1964
Christmas, All-occasion greeting cards,
gifts! Take orders. Earn to 1007 profit. No
experience needed. Try without cost! Spe-
clal fund raising plans for eorganizations.
Rush name for samples on approval. Regal
Greetings, Dept. 173-C. Ferndale, Michi-
gan.

1004 PROPIT Nationally advertised cos-
meties for negro market. Bells fast. Free
sample offer, Valmor. Dept. JD, 2451 Mich-
igan, Chicago 16.

TOP Company in business printing and

advertising = inlties fAeld will set ro‘u up
in your own profit business. No
ment. Steady income. Full or part tl.me

Repeat orders pay full commissions. Every-
thing furnished Free. Write for details.
Kaeser, 953 Martin Place, Dept. X-59, Cin-
cinnati 2, Ohlo.

NEW Portable 4%¢ meal! No Relrigera-
tion, cooking, mixing, Details free. Enclose
£1 for three meals. Comidex Corporation,
MNew Canaan 9. Connecticut.

IF You're interested in making mcrneq
in selling. see the hundreds of exceptiona

cpportunities in Salesmen’s Opportunity
Magazine. Send name for vour copy, abeo-
lutely free. Tell us what you're selling
now. Opportunity, 848 N. Dearborn, Dept.
17 Chicago 10. Illinois.

$5.000 FOR Part of your free time. Your
own business. Free selling outfit. Oppor-
tunity to profit 8 ways including cash com-
missions. Monthly bonus. bonds, free in-
surance. Age no fer. Full time or part
time. Mo obligation. Write Ortho-Vent,
1148 Brand Road. Salem. Va.

QUICK, Easy, inexpensive preparation
for all Government jobs. Free details.
F & E Specialties, 1007 Rosecenter, Fenton,
Michigan.

TREMENDOUS Opportunities—U.8.A.—
Overseaz—Choose Jobs—Locations—Trans-
portation—Free Details, Occupations, In-
fjﬁmﬁtﬁmal Alrport, Box 100-C5, Jamaica

JUST How do I go about getting a gov-
ernment job? “‘Complete Guide to U.S.
Civil Service Jobs."" How to get it, What it
pays, With latest salary inereazes author-
lzed by Congress. No risk, 10 day money-
back guarantee. $1.00 plus 25¢ postage

handling. Job Opportunities. Dept. PM,
Box 291, Flushing 52, New York.
CAREERS Outdoors, Write BER, Box

530-PM, North Hollywood, Calif. 91603.

AUSTRALIA — Alaska — Canada — USA
—Ireland—Foreign. Jobs in construction,
Government. oilfields, etc. All ocoupations,

£2.00 Alrmail. Job Information Bulletin,
Box 101, Fair Oaks, California.
POLICE Officer positions open, New

York City. Inguire: Burns, Box T4, Brook-
Iyn, N.¥Y. 11234.

FOREIGN—TU.8 A. Hot listings. All-year
jobs now hiring. Transportation. Family
relocation, Stamped returnable envelope.
Global, Box 286-A, Grm‘ille Calif.

WANTED: Men and women Ifcrr ut!ad:r
U.5. Government Jobs. Choose from 500
jobs. Manv requiring no education or train-
ing. Send £1.00 for “"Complete Guide to
U.S. Civil Bervice Jobs.'" Civil Service Book
Co., 206 Fulton Ave.. Hempstead, N.Y.

| details.

MUSIC AND MUSICAL
INSTRUMENTS

POEMS Wanted for musical setting and
recording by America’s largest song studio,
Sepnd poems, Froe examination, Five Star
“ysip Masters, 6-M Beacon., Boston B8,
Mass

ACCORDIONS, Guitars, chord organs!
Save '3, Famous makes. Free home trial.
Easy terms. Trades. Free catalogs. Mention
lnst.rumem. International Music Mart,
Dept. R, 2003 Chicam Avenue, l.‘:h:cnu:u 22,

SDNG Idm wanted. Write with aective,
professional songwriters with publisher
contacts. Records made. Share royalties,
Send ideas—{ree examination, Eunzwriurs'
-’t-is:uciates 236 W. 55 St., N.Y. 19-P

SONGPOEMS Wanted, Send poems Inr
offer. MNashville Music Institute, Box
532-PM. XNashv 1lle Tmne:m

RECORDS! D:amunts on all LP's. Free
Citadel Record Club, 545 Fifth
.ﬁ.-.e Dept. 2. New York 17, N. Y.

?DEMB Wnnl:ed for rnualul setting and
recording. Send poems. Free examination.
Crown Music Company, 49-C West 31
Srreet. New York 1
whole-
Covina,

ELECTRIC Guitars, amplifiers,
Ealﬁ.f Free catalog. Carvin, PMM,
a

G-UITAR Blnju HIH:II books, Plans,
woods. necks, tools. t 15¢. tlnwood
510 East. llth Btreet, New York 9, N. Y.

POEMS Needed. Surprising offer. Free

recordings., Successful Songs. & North,
Danbury 4. Connecticut,
SONGSE Wanted. Pay rovaltles. Send

| thirty cents for copy. SBong Request Maga-

| drums.

zine, Mount Morrs Michigan,

USED Frnresulcmal guitars, amplifiers,
Hills, 1215 War Memorial. Peoria,
Ilinois,

Recordings for

FREE Musical settings:

| songpoems selected! Castle's, 203-A West
AUSTRALIA! Your skills are netded in |

Government-assisted |

46th Street, Hew ?nrk City 36.

FREE! Sample recording of your song or
poem. Musicrest Productions. 6715 Holly-
wood Blvd.. Hn:lls'wu-nd 28, Calif.

FOLK Gulmrs banjos, Gntalnuue 35«
Main, 4139 Main, Skokie, Il

PIANO Self-Teaching Book. Includes
popular, elassical, harmony, theory, chords,
scales, Price £5.00. LaPont Publishing, Box
606-P, F‘rani.lin Michigan.

USED Musieal instruments bought sold,
;:nhnnsed Lee Mountain, Pisgah, Ala-
Ima.

POEMS Wanted. If accepted, you receive
contraet guaranteeing you free musical
setting, sole ownership of complete song,

| and your record released for sale to the

public. Silvertone Records. 6311 Yucca,
Studio 3, Hnll?wmd California 90028,

SONGPOEMS Can mean $3$§5. Send
poems. NASA, 1575-AJ Queensway, Prince
CGeorge, B.C.. Canada.

DRUM Outfits, guitars. Buy direct, save,
Alas Instrument Co., 874 Broadway. New

| York 3. N.X.

| Some husband wife opportunities. Only |

| professional songwriters

SONGPOEMS Wanted! Collaborate with
equally. Share
rovalties, Songwriters gﬂﬂnmt. 1619-D,

Eroadway, New York 1

PIANO BElue book by renowned piano
tuner and rebuilder, tells how to buy
pianos, ?mper prices, new or used, what
to look for or avold, $2.00. Louls Merkel,
1043 Tampa. St. Louis 63118.

SONGWRITERS, Lyric writers, send for

our proposition, Aug. Scheirmann., 614
Bouth 5th Street. Vincennes. Indiana.
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llblﬂi TELEVISION |

AND ELECTRONICS |
BRAND New tubes, World's lowest
prices on radlo. TV-industrial, special

urpose tubes. Write for {ree parts cata- |
oF. Unilell Radio., Newark.

TAPE Recorders, hi-fl components. Sleep
learning equipment, tapes. Unusual values.
Free catalog. Dressner. 1523 Jericho Tpke.
New Hyde Park 3, N. Y.

33¢ RADIO & TV tubes, Free list, Cor-
?eu.hum-n University, San Diego 5. Cali=-
ornia.

'E'Dﬂ.lr!d $5.00.

nslazz Guaranteed,

W Electronics,
w.\'a. 28560

TRANSISTOR Radios
Covers repair, return
Mail radio, £5.00 to
124 Hilltop, Baxter,

FIX Your own TV, Save 807! Send for
free illustrated chart showing how! We'll
include giant elecironics catalog. Zalyiron,
469- H J!‘rll:hu Turnpike Mh}mla N.Y.

ASTOUNDING Government Surplus il-
lustrated electronics catalog 10¢. Meshna,
Nahant, Mass

KIT Experts—Dynaco Specilalists—EKits
at reasonable prices are our specialty. Also
custom wired kits guaranteed to exceed
fac standards at substantial mﬂ.nfs. | P
Beautiful handerafted Walnut cases for
complete Dynaco line, plus evervthing in
audio, Kiteraft, Dept. PM, 738 Washington
Avenue, Brooklyn, N.Y. 11238, MA 2-6946.
|
— |
FREE Electronics Catalog. Tremendous |
bargains. Electrolabs, Department C-806B,
Hewlett, New York 11557

T‘I.' Cameras, transmitters, converters,
. Lowest factory prices, Catalog 10
‘;"llﬂgulrd 190-48 39th Ave., Hollis, N.Y.

SCIENCE & CHEMISTRY

- mmcs;rs: ﬁ:.w ﬂlu:;.tl;:t.od catalog 254
ingle and multistage , COnes, engines,
launchers, trackers, technical information,
etc. Fast service. Estes Industries, Pen-
rose 7, Colorado.

CHEMICALS And apparatus for indus-
trinl, analytical,
Catalog 35¢. Dept. M-50, Biological Sup-
Ecllr Cu.. 1176 Mt. Hope Ave., Rochester

ILLUSTRATED Catalog: Chemistry,
mineralogy, biology 25¢. Tracey Labora- |
tories. Evanston, Illinois.

UNUSUAL Chemistry books. courses,
kits! Rare chemicals. cheap! Catalog 25¢.
NSC. Box 11133, Palo Alto, Calif.

ROCKETS! Flight kits, testing eguip-
ment. Catalog 25¢. Rocket Development
Corporation, Box 522-P, Richmond, Indi-
ana.

AMAZING New book of science experi-
ments, formulas, and catalogue of labora-
tory supplies. Only 35¢. National Beien-
tifie Co., 13 So. Park Avenue, Dept. PM-B,
Lombard, Illineis,

232 PAGE Catalog $2.00. Laboratory |
Materials, 1330 Hvde Park Blvd., Chicago
15. Illinois.

LIQUID Rocket. 75 lbs. thrust 3" leng. |
Complete plans $1.88 Missile Research, |
517 Elder, Anaheim, California.

FREE: New {mll catalog,
glassware, physics, biology.
tifie. 273 Orange. Mansfield 5. D

listed. New illusirated

Chemi:als
ﬁj Seclen-
Ll

|

[

|

FREE Samples |
I

I

cata 35¢. Chemicals. apparatus. United
Selentifie, Waupaca, Wisconsin,
48 POPULAR MECHANICS |

| anything in its
for about $40.

| Embed real

| Casting Resin. Catalogue 25 cents, Castra-

[
and private laboratories. |
1
1

RAY GUN—Want to bulld a Laser? |
Shoots a coherent beam of lght., burns
ath., You ecan build one

plete blueprints and
directions, $9.95. Exacto Supply Co., 1047,

| W, Sth. Pittsburg. Kansas.

SPECIAL, Limited offer. Hocket
25 ft.—%$1.00, 55 ft.—$2.00, 8 &
21863 Colgate, Farmington, Mich.

Fuse, |
C Labs,

FORMULAS, PLANS, ETC.

LATE, Modern manufacturing formulas.
List free, Moon Chemical, Martville, New

York.
ONE-Way glass and hundreds more
simple homework money-maging formu-

las are deseribed in our free btoehureu..

Western Chemicals, Box 19718-C, Los An-
geles 18, Calif.

MANUFACTURING Formulas Litera-
ture Free! Write, Chemist, Box 337-C, Orr-

ville, Ohio.

FORMULAS—AIL
catalog, 10¢.

kinds. Amazing big
Kemixal, Park Ridge, IIl.

FOR Proof of what you can do in spe-
:iu.ltf manufacturing wt. our literature.
It's mree' Miller, Chemist, 1517-P, Tampsa, |
lorida

BUY Direct from factories! Appliances,
cameras, walches! Free details! Cam Com-
gagr. 436PA Bloomfield Ave., Verona,

300,000 ITEME at whaolesale profitable
mail order, dropship imports. Details free.
Eﬂterﬁ%}rman. Ri. B, Box 1198, Greens-

ro. N.C.

BARGAINS! Buy wholesale and below!

Appliances, furniture, sports equipment,
television, cameras, watches, jewelry,
thousands more, Name brands. A new

cars at huge discounts up to 51.000, All
makes. Free details. Worldwide Bargain
Hunters, Box 730-A. Holland, Michigan.

NEW 6-color deluxe below wholesale cat-
alog. Automobile catalog and others. Pur-
niture., c]uml.nf. housewares. appliances,
refrigerators, {reezers, washers, dryers,
televisions, radios, luggage, binoculars, hi-
fi. stereo, phonographs, recorders, cameras,
projectors, musgical instruments, sporting
goods, toys, tools, typewriters, wa
jewelry. Huge discounts on thousands of
name brand jtems. For free ipecimen list
of actual factory prices—postcard: Selbyco
—3&. Decatur, Illinois,

BABY Items. Gifts, Layette, Furniture,
Toys, Clothes, Cataleg $£1.00. Specialty

! Products, 219 Sc. Meridian, Indianapolis,
; Indiana.

“REDDY Teddy's" party records and

| popular records wholesale make 200% prof-

PLASTICS

NEW quuid casting Elutlc clear eolors.

flowers, butterflies, photos,
coins. Send 25¢ for two handbooks, “How
to Cast Liguid Plastics’ and “How to
Make Extra Money at Home." Castolite,
Dept. 101J. Woodstock, Illinois.

PLASTIC Embedders, jewelry workers.
We have evervthing. Findings. moulds,
New catalog 25¢. David Co., 20 Garden St.,
Dept. M. Providence 3, R.IL

| its. Details free. Red
| Circle. Kannapolis 1,

| today!

El}dd:i'. 605 Martin

300,000 PRODUCTS Wholesale! Write
Whuleanlﬂs, 1265-MBR Broadway,
New York 1, N.Y.

1962 CHEVROLETE 4-Door $600. 1062
Ford Galaxies $500, 1962 Studebaker Larks
$409. Full Elrir.t" All have automatic trans-
misslons. Hurry s=end £1.00 for complete
]@etulls. Car Buys, Box B4, Angwin,
ornia.

BOXES. Plastic. 200 sizes. Free
Althor, 2301 Benson Ave., Brooklyn, N.

SEND For {ree Brochure on New Plastic |

!I.Ist '

craft Corp., Box 555, Palo Alto, California.

EXPORT — IMPORT

IMPORTING For Profit. Easy to under-
stand. No other costs, $2.00. Walthay, Box
32053, Los Angeles, California 90032

JAPANESE And European Manufacturers
and exporters manual £1.00. Guaranteed.
Pacific, 3180 Chestnut, Long Beach, Call-
fornia 90806,

BUY IT WHOLESALE

FRE!.P Name brands catalog! Your own

r profit business. Sell name brands,

1 or part time. No inventiory, no invest-
ment More than 2.000 name brand items:
lowest wholesale prices. Watches, jewelry,
cameras, hi-fl, stereo radios-phonos, ap-
pliances, housewares, hardware, power
tools, luggage. musical instruments. garden
equipment, sporting goods, [oys, MADY
others. 8 fAcors of name brands. Million
dollar inventory. Orders shipped complete
in 24 hours! Send for free, beautifully
{llustrated catalog now! Separate whole-
sale price list. H. B. Davis Cnrp, De‘p:
PM. 145 W. 15 St.. New York 11.

USED And new watches $2 up. Free list
Bauthsarn Watches, 5-PM So. Wabash, Chi-
cagD 3.

WORLD'S Largest wholesale supply. Buy
from 679 American. European. Japanese
wholesalers. Tallormade suits from Hong-
kong. 123 dropship catalegs. Rockbottom
prices. Free details. International Buyers,
216-M Jackson. Chicago 8, Illinois.

ELECTRIC Guitars, n.mp'lll'l:rs, whole- |
?Ileﬂ’ Free catalog, Carvin PMW, Covina, |
a

| cal laboratory established 25 vears.

SPECIAL SERYICES

VETERANB—Combat Infantryman Badge
holders are entitled to the Bronze Star
Medal. Send £1.00 for particulars. MW En-
t,el:jum-es. 2114 Tower Bldg., Denver, Colo-
rago,

PORTRAITS—in oils from photographs
12x16—829.95. Tumminia, 271 Ave, “W."
EI'DDIJ.}'II N.¥Y.

PROTECT Your eyes! Corrected curve,
first quality case. Hardened lenses ground
to your prescription. by New York State
licensed Optician. Deal directly with l'it;til-l

A
vour eyeglasses or prescription for reason-
able quote. Global Opticians, 18 East 23
Street, New York City.

LOCATING Service! Any item or
uct. Jake Barraco, 478 Gardner,
Beloit, Illinois,

PORTABLE Cases. Deslgned, manufac-
tured, wvour specifications. free estimates,
%rn{:hurt. R. Durst (CCA). Waynesboro,

enna.

South

EDUCATIONAL AND
INSTRUCTION

SWEDISH Massage and Physical culture
pays big profits. Learn at home. Diploma.
Free catalog, National Institute, Dept.
E84, 307 North Michigan, Chicago 1.

LEARN Auctioneering. Term soon. Free
catalog. Auction College, Mason
CI'L! 1, lowa.

PIANO Tuning gquickly learned with
home study course. Diploma granted.
American Tuning School, Gilroy, Calif.

INVESTIGATOR'S Course. Credentials,

| diploma. Free information. Southwestern

Institute Criminology, Box 201, Geronimo,
Oklahoma.



SWEDISH Massage. Foot technigue.
Pnst graduate. Home stu Residential.
Oma. . Swanson's Illinols Licensed

B-c ool, 3809-FL Alta Vista, Chicago 13.

PENMANSHIP Corrector. Improve poor
penmanship quickly. Detalls free. Ozment,
Box 665-34, St. Louls 88, Mo.

MEN Wanted. Earn %125 a week and
up. Master a trade with a future. Learn
auto diesel mechanies in our shops. You
learn with tools on real eguipment. Earn
while you learn. Many of our graduates
earn $125 a week and up. Write for free
bulletin: Dept.
Nashville 3, Tenn,

BE A real estate broker. Insure security
for yoursell and your family. Stu at
home. Prepare for state examination. GI
approved. Write for free book today.
Weaver School of Real Estate, 3519-P
Broadway, Kansas Clty 11, M

AIRLINE Careers. Adventure! Prestige!
Pour-week course, men 18-35. Airline-
trained teachers. Free placement service.
19th year, Cata B. McConnell Alrline
chmul, 1030 Wicollet, Minneapolis, Minne-
sota.

LEARN Asleep or awake! Records, tapes,
equipment! Free eatalog! Drawer PM-697
Ruidoso, New Mexico,

GET A British degree, Divinity, Philos-
ophy, Radionics. 15 courses. Prospectus
free, Brantridge Forest School, *'Lodge’
}!m&trtdg! Forest, Balcombe, Sussex, Enz-
an

BOOKKEEPERS. Operate your own
“"Dollar-A-Week' system. Ellis, Box 200,
Cedar Grove, North Carolina,

PROFITABLE National Camera Repair
| Bchool training at home! PM5, Englewood,
Colorado.

SUBCONSCIOUS Conditioning remakes

| personality while you sleep. Free detalls.

256, Autp Diesel College, | -

Sleep-Learning, Box 25-N, Qlympia, Wash-
ington,

WOODWORKING 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.

MANAGE Motel or resort. Men. women,
couples, can make high salary plus apart-
ment. Piek your own logation with our
employment assistance. Learn at home,
Free booklet. Motel Managers Tralning
School, Dept. PMC-84A, 612 So. Serrano,

| Los Angeles 5 California.

| schools,

OWN Collection agency,
Mine!"" Franklin Credit,
ginia.

“Little Gold
Roanoke, WVir-

PLAYS, STORIES,
MANUSCRIPTS

WANT Your book published? Learn how
we publish, advertise, promote., distribute.

Many successes. Free booklet PM., Van-
| tage, 120 West 31, New York City.
BOOK Printing. Lowest cost. Hard cov-

ers or paperbacks, Catalog free. Adams
H:mei;m 30 West Washington, Chicago 2,
nois,

ADVERTISING AGENCIES
SERVICE, MAILING LISTS

MAILING Lists most all kinds 1000
£5.00. Free folder. Your circulars maijled
$4.00 1000. Dixie Mallers, King, N.C

ADV.

MAILORDER Record Book. 30 pages,
Records inguiries, orders, advertising ex-
I?mae ete. Most complete, Just send dime

postage and handling. C. A, Martin,
Pnpular Mechanics, 575 Lexinglon Ave.,
New York, N.Y. 10022,

FREE Education! Greater success, a
richer. fuller life come only through edu-
cation, Learn how »ou can attain these
gcals Free. Valuable booklet and guide on
radio and TV programs, more,

| only $3.00 ppd, Satisfaction guaranteed.
| Bend check or MO to Cameo Enterprises,

| to: Premier

INVESTIGATORS. Opportunities galore |

for investigators. High pay,

work., Men—Women. Easy home study

coursé. Badge and Diploma to graduates.

Write Immediately. Civil Investigative

{.ﬂnncy. Inc., Bl4 W, Colonial, Orlando 1,
A.

PIANO Tuning pays. Big money in
spare time. Learn at home, No musical
knowledge necessary. Phonograph, rec-
ords, tools and instructions furnished.
Electronic tuning also taught. Free cata-
log. Capital Tuning School, 3160 S.W.
16th Court, Ft. Lauderdale. Fla.

MISSOURI Auction School. Free cata-
{Isuﬁllnl:‘isuvﬂ Linwood, Kansas City, Mao,

WANT A diesel career? Higher pay? Ad-
vancement? We can help you qualify!
Complete diesel, tractor and heavy Equip—
ment and Cummins diesel engine sho
method home-training courses availab r.
Write today. Interstate Trailning Service,
Dept. B-3, Portland 12, Oregon.

HIGH School at home in spare time with
67-year-old scheol, No classes. Standard
high school texts supplied. Single subjects
if desired. Credit for subjects already com-
pleted. Progress at own speed. Diploma
awarded. Information booklet free . . |
write today! American School, Dept. XC45,
Drexel at 58th, Chicngn Wﬁ:!'?

USED Courses! Books! List 10¢. SEmith's,
124 Marlborough, Salem, Mass.

MASTER Watchmaking at home. Free
sample lesson. Chicago School. Dept. YH,
Fox River Grove, Illinois.

C.IBT.—The World Wide Institute of
Home Study—Now 34 global centres—over
250 courses—Engineering, Electronies, Aca-
demic and Commercial—send for your Free
:ai:ry of ‘Career Opportunities’ today—

8.T.. 614 Garden City Bullding, 263
Adelaide Street West, Toronto, Canada.

PENMANSHIF Book, “Ornamental and
Business Writing."' Improve your penman-
ship quickly. Detalls free. T. Tevis. Chilli-
cothe, Mo.

FCC License in & weeks, First class ra-
dio telephone. Results guaranteed, Elkins
Radio School, 2603D Inwood. Dallas, Tex.

interesting |

| keepers, Write. Lestime,

Ca rrolltunn 20, Pa

LEARN Techmcal Mtta.phrsim—The An=-
cient Masters method of Healing. Easy to
learn, Inexpensive. For free details write
College of Technical Meta-
Ucluelet, B.C. Can-

physies, P.O. Box 85,
ada.

TECHNICAL Writing. Personal instruc-
tion by professional writers. Free lesson
without obligation. Century Correspondence
Schools, 1186F Fay, Largo, Florida.

DRAFTING Illustrated Currespundence
School, First Lesson $2. basic course
HI:‘:‘IJO 471 E. Wood Rd., Rock‘. ille Centre,

LEARNMN Bartending study at hnmt com-
plete course £19.95. 1160 Grand, San Diego
. California.

AD'H'ERTISINB Ratebook leading news-
papers, magazines, free. Chicago Adver-
tising Agency. 28-E Juck,mn. Chicago 4.

FREE Redhot book, more profit I’rum
vour advertising. Lists. best mailorder
magazines, newspapers. Adservice, 516-J,
Cornelia, Chicago.

CREATIVE Mail order advertising. Dra-
matic layout. Free details. Sweat Agency,
8044 Reid, Jacksonville 8, Florida.

AMAZING New Book—'"Profits From
Classified Advertising.” Tells how and
what to advertise. Be sure to read this

| book before vou invest one eent in adver-

NEW: Speed Bmtkeepinz for I:uu:r book- |

34TE Northwest

Tth 8t.. Mlami Fla. 33125

HIGH Echool diplnmn at home. Licensed
teachers. Send age, highest grade com-
pleted for free details, No salesman will
call. Southern States Academy, 235 Ponce
de Leon, Decatur., Georgia.

HOME Electronics Course. only 514.85.

Edu-Kits, Department 605B. Hewlett, New
York 11557,

ANNOUNCING: New hoto coloring
course! Highly successful home study

method. QGuickly learn to color photographs

in beautiful gils! Fascinating hobby, prof- |

itable wvocation. Personalized learn-by- |
deing  instruction, latest text, complete |
artist's kit, Low tuition, easy payments.

For Free Book, write National Photo Col-
cring School, 835 Diversey, Dept. 343C,
Chlca:u Illinois G0614.

AMERIC&N and Brilish degrees. Divin-
ity, Psychology, Science, Music, Biochem-
istry. 20 Subjects. Free brochure. Central
Christian College, Huntington 4,
Virginia,

GENIUS. Become a genfus; high grades;
glant vocabulary, 49¢. Box 7393, St. Louis
Mo, 63177.

PERSONALIZED Ukulele course by mail.
;ﬂééilt:?e Kimura, Box 128, Hana, Hawaii

MEN WANTED! Earn to 351.000 per
menth investigating auto accidents, fires,
storm damage, wind and hail losses for
insurance companies., private adjusters,
agencies. Ages 18 to 60. Part or full time.
No high sehool or experience needed. Car
Turnished, expenses paid. We train vou at
home in your spare time. Free placement
help. Keep present job until ready to
switeh, Pick location. For personal inter-
view write Nationwide Adjusters School
E%\gg 5804 E. Colfax, Denver. Colorado

tising. Write for your now, C. A,
Martin, Classified Advertising Manager,
Popular Mechanies, 575 thlnztun Ave.,
New York, N.Y. 10022

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

OFFSET, Letterpresses, varitypers, type-
writers, mimeograph, multigraph ma-
chines, Bargains. DixieGraph, King,
North Carolina.

TYPEWRITERS, Adding machines, reg-
isters, checkwriters., Discount prices (free
brochure). Friedmar Office Machines, 11167
E. Washington Blvd., Whittler. Calif.

RUBEER STAMPS AND OFFICE
SUPPLIES

FREE 32 Page rubber stamp catalog.
Signature stamps $3.50. Youngers Stamp
Shop, Princeton, Iowa.

POCKET 3 lines $1.00, Office slamps
$1.50. Free catalog. Specialty, B464 Man-
hattan, Detroit, Mich. 48211.

OFFICE Supplies, printing, Pree Cata-
logue, ABC, 17242 W, Six, Detroit, Michi-
wan 48235.

THREE Line pocket stamp 75¢. Riverside
Stamps, 340 Richards, Monroe, Mll:h 481481,

FREE Catalog. Rubber stamps, printing.
Dowling Products, Dept. PM84. Pittstown,

West | N.J.

RUBBER Stamp presses, hydraulic op-
erated. electrically heated Sizes 5§*x8"
B*x12%, 10"x15%. Starting outfits, supplies.
Printing presses. Custom Manufacturing.
llﬂ-lIP East Commercial. Springfield, Mis-
soUri.

CARTOONING. COMMERCIAL
ART. SHOWCARD & SIGN
PAINTING. TATTOOING

LEARN Cartooning. Fascinating course.
Eﬁtum, 1017 W. Mulberry, Bpringfield,
0.

SIGN Painting. Fascinating system.
Eti{'iﬂlw. 410 South Western, Springfield,
0.
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ART Lessons $6.00 a month. Includes

drnwing ainting. commercial art, Art kits
(wort gﬁ‘.- and materials. Assignments
u,-.nrru:ud with overlays, by maill and re-

turned to you. Write for free book. No
obligation. Washington School of Art,
Studio 148X, Port ashmihm L.I.. MN.X.

“"HOW To Make Mﬂney With Slmple
Cartoons’ —A book everyvone who likes to

draw should have. It is {ree: no obligation.
Simply address Cartoonists’ Exchange,
Dept. 98, Pleasant Hill,

Ohie,

CARTOONERAMA Teache: rou car-
tooning in a new 24 lesson course. Free
brochure. CFA, Box 263-3X. Branford,
Conn.

SIGN Palnting—Iinstructions, brushes,
egquipment, Free catalogue. Kaufmen Signs,
Centertown, Missourl.

LEARN Bign painting at home.
talent test, ‘Ben Kerns, Box 812- FM
Greenville, 5.C.

LEARN Profitable, fascinating tattooing.
Ilustrated information $1.00. Zeis, 2220-C
Deley Drive, Rockford, Illinois.

LEARN Profitable. [ucinau:m tltmini
Illustrated infermation $1. . 2220-C
Delcy Drive, Rockford, Illinuts

PRINTING, MULTIGRAPHING,
MIMEOGRAPHING,
GUMMED LABELS

FOR INVENTORS

PATENTS Bkillfully prepared [or maxi-

mum commercial value, with useful prod- |

uct development. High record of success
in proving and nlaimm% patentability.
Valuable market service. Patent prepared

for a fee as low as $200.00. Send for self- |

;m_tmtlnr record of invention lnrml free.
eign patents filed at low cost. Thirty

years established. Joseph O'Brien, Patent

and Dﬂelopm.cn-t- Enzlnﬂn‘ 132 Nassau

St., New York 33, N.Y

PATENT And imrr.fntinn d.wtlnpment by |

licensed professional patent engineer and
U. 8. Patent Office former examiner, and
engineering specialists. Your inventions
and ideas engineered for patent protection
and commercial value. Inventions devel-

oped by us negotiated for cash or royalties |

with our natlcmwlde contacts. Send lor

free protection “Invention Certificates”
and further Interesting. valuable patent
information. George Spector, Licensed

Professional Patent Engineer. Woolworth

Building. New York

INVENTORS—I{ you have an invention
for sale, patented or unpatented, write for
free brochure outlining manufacturer’'s re-

. quirements, Royalty rates. Kessler Corpo-

ration, C-58-IW, Fremont, Ohia,
PROFESSIONAL Patent searches, $8.00,
including official U.8. Patent Office coples
of related U.5. patents! Prompt. depend-
able service. Certified. airmaliled! For free
“Inventlion Record Follo” and Important

| E-m“ information every inventor should

ave, write: United States Inventors Serv-
ice Company, 1311 ““G'* Street NW, Wash-
ingten 5, D.C.

OVERNITE Offset printing 1000 8!
11°—%6.50. Postage exira. Evergreen,
Trumbull, Chicago 42.

Ba2d

AMAZING Business printing wvalues.
Samples. Print Shop, Box 376, Greenville,
R. L

MIMEOGRAPHING, Offset
Free samples, Pennway, Drawer
Scranton, Penna.

printing.
1340.

multigraph. Lo

TYPE, Printer's,

west
postpaid prices. Mono Type. Brentwood,

Maryland.

POCKET Printer with your name and
address, 69¢. Free Catalog. Clark Sales,
Box 4307, Whittier, California 80605,

MAKE Your own self-molding rubber
stamps and printing cuts. Plexirubber,
Argy l.‘ 1. Wisconsin,

LOWEST Prices, Quality printing. Sam-
ples. Dowling Produets, Dept. PMB4, Pitts-
town, N.J.

LOW (Cost offset printing. Forms $3.00
thousand in guantity. Victor. Sharon, Pa.

250—8'5x11 HAMMERMILL Letterheads
£3 75, 250 envelopes §2.75. Samples. Patton,
Box 248Q, South Haven, Mich.

QUALITY Offset printing. 24 hour serv-
ice. Your copy. Bl:x11. 1.000—3%5.50 F.O.B.
N.Y.C. Write for our complete price list.
Ela_?-,aynt Products, Box 348, New York 5,

PRINTING & RUBBER STAMP
OQUTFITS & SUPPLIES

HARD Type for rubber-zstamp making,
printing. Introductery offer 10 or 11 pt.
20th Century Medium caps or L.C. $2.50.
Free catalog, Barco Type,
Bensenville, Il

232 Evergreen,

2114C Bush Building,

SAVE High fees! Prepare
application wourself! New **
self™” plt:nt kit now makes it easy
“"Registration Form."® Miss Blnl:ne
Carry Building. Washington 5. D.C.

PATENT Searches. including coples of
rrltted U.8. patents, $6.00. Inventors, at-
eys. manulacturers use my “world-
w‘l.de’ alrmail service! "Invention Record"
form and “‘Information Every Inventor
Needs," sent free! Miss Havward, 1029P
Vermont, Washington 5, D.C.

r patent
ItaYer-
! Pree
3064

INVENTORS: Your ideas and inventlons
(patﬂlt.ed unpatented) expertly searched,
nred developed for mmmmu‘l ap-
m and cash/royalty sales to manufac-
turers by mim:l }Inunt:lun Developer
with excellent r of experience. B.S.,
Industrial Enll.neerlnz U.8. Patent Office
former Patent Examiner: U.5. Government
former Patent Adviser. Second decade of
reliable service! Free ““Invention Record’
and Important Information. Airmailed?
‘Write: Raymond Lee. Invention Developer,

New York City 38, |

INVENTORS: Save time and money. |

Prepare and file your own patent applica-
tion. Our complete “Patent Kit'" makes it
easy. Includes detailed instructions and
all necessary material. Only $12.95. Money
back guarantee. Don't delay, Send chec
or money order today to National Inventors
Service, 1244 15th Street, N.W.. =101,
‘Washington, D.C.

PATENT Holders! Your Inventor's Cer-

tificate on parchment, ready for framing. |

is now available. Inventor's Identification
Bureau, Box 41M. NYC 10028,

INVENTIONS Needed immediately for
manufacturers. For additional information
write Kessler Corporation, C-58-FI, Fre-

| mont, Ohio.

U.8. Patent Office Searches,
way. Room 3615, New York. Free invention

| certificates.

INVENTIONS WANTED

RUBBER Stamp outfits. supplies. Kie-
wiet, 2025 Barney Road. Kalamam Mlch

DO Your own printing. sme money.

Simple rules, We supply everything. Print |

good profit.
too. Have home shop

Raised printing
. De-

for others:
like engravin

tails free. Kelsey Presses, V-11, Meriden, |

Connecticut.

50 POPULAR MECHANICS

| ulous royalties paid

INVENTIONS Wanted for manufacturers
atented or not. Write for [ree brochure.
Crﬁﬁtlu Design. 3427 5th. San Diego 3.
alif.

TOY Inventions, the latest gold rush.
Your invention and ideas
needed in this fast growing industry. Fab-
for successful toys.
Write for brochure and record of invention
form (lor your protection) without obliga-
tin. Pllythl:ﬁn Rma.rch Ine., 132 Lafay-
etie St 3. NY

234 Broad-

INVENTORS Wanted: Manufacturers
need new items! Your inventions. ideas de-
velo for eash rovalty sales. Pree “In-
vention Record™: Information. Raymond
13.;1 21HB Bush Buillding, New York City

INVENTIONS Wanted. Patented; un-
patented, Tremendous manufacturers lists.
Global Marketing Service, 24205 TTth,
Oakland 5, California.

MANUFACTURING

MODELS — 8mall
Metals, plastics, etc.
Eentucky.

MODELS—SHIPS, THIIH!-
PLANMES, ET

ROCEETE! Five complete blueprints
Officlally approved by United States Alti-
tude Champion. Plus instrumentation,
electronic firing, rﬂ:hute 2-stage, fuels,
$1.00. Rocketry, . D, Box 4708, Wash-
ington 20, D.C.

lot manufacturing.
Milburn, Burlington,

ROCEETS: New (llustrated catalog 25e.
Bingle and multistage kits, cones, engines,
launchers, trackers, technical information.
etc. Fast service. Estes Industries, Pen-
rose 2, Colorado.

EHIP Model kits and fittings: clippers,
frigates, etc. Catalog paint-tool list, book
]!ilﬂ.:'l 35¢. Model Shipways, Box 85, Bogota,

SHIP and vacht mode]l fttings: Pine
construction hull kits: blueprints. Send
90¢ for illustrated catalog. A. J. Fisher,
Inc., 1002 Etowah Avenue, Royal Oak,
Michigan. 4B067.

EHIP Models. Kits, fittings. plans,
books, tools, engines, motors. Big illus-
trated catalog 50¢. James Bliss & Co..
Dept. SM, 342 Atlantic Avenue, Boston 10,
Massa.chua!lt.s

FIBERGLASS Boat kits, hulle—84 page
eatalogue of kits, fittings, hulls and ac-
cessories The. Fi'bﬂ Crn.t 31 N. Clinton
Ave.. Bay Shore. N.¥Y,

HOME CRAFTSMENMN

WEN Professional power tools, [astest
service. B&B Wholesale, Three Forks 4,
Montana.

SKEIL-CRAFTS New '64 catalog. Largest
and finest selection of leathercraft, artist,
hobby-craft supplies in the world. Free
gift with first order. Send 50¢. Refundable
with firet order. Bkil-Crafts, Box 105-P,
Joplin, Missouri.

WOODWORKERS — Home  craftsmen!
Catalog containing lamp paris. veneers,
lazy suszan bearings, Swiss movements,
chair cane, folding metal legs, w en
legs, finishing materials, ete.. only 15¢,
E&ﬁp Specialties, Box 2044-BA. Chicago

2512 PLANS, Patterns, things to make,
do. Fun. Profit. World's greatest selection.
New catalog 10¢. Craltplans, 18250-A Har-

| wood, Homewood, Ill.

| lum

are urgently |

WALNUT Gunstock blanks, walnut,

cherry, silver maple, picture frame kits,

ber. etc. Midland Lumber Co.. Box 262,
Bavannah, Missouri.

WORKEHOP Must! New non-messy
tacky cloth removes dust, lint, specks from
any surface before applying finish. Used
by experts. Sells at 69¢. Send §1 for two
postpald. Satisfaction of money .
Bond Chemical Products Co.. Dept, PM.
2100 W. Fulton St.. Chicago 12, Il



HUNDREDS Of New Uses For Power
Tools with Vari-8peed motor, light control,
Dial any speed, with full power for drill-
ing. driving screws, sanding, sawing. pol-
ishing. stirring paint. Control heat of =ol-
dering iron. dim lighis. Pavs for itself—
saves tools, materials. spoilage. Converts
kitehen blender to butter churn, coffee
grinder. dims lamp to romantic candle

glow. Controls other appliances, Guaran- |

teed superior to costly controls. Order

Vari-Speed, $14.85 posipaid, Doron, Box
7214B. Chicago, Ill. 60680
BUILDINL'] Your new hnme" Bo-uh:]et

shows 25 ways to save up o $5.000 when

you bulld. £1.00. Independent Builder, Box |

2 14, Golum hua N!hr

101 PﬂTTERHS ol‘ 5mart Gifts. Novel-
ties, Shelves, Action windmills plus “"Make
Money Jig SBawing.” $1.00, Mastercraft,
B5M. TO41 Oleoott, Chicago.

MAGNETIC Door and drawer latches
Grand H Specialties, Boston 14, Maoss,

101 PATTERNS of smart gifts, novelties,
shelves, action windmills plus “Make
Money Jig Sawing.”” $1.00. Mastercraft,
95M, T041 Oleott, chicnsn 31.

PLANE For 1 tnb]n with extra two-
fTace top for table tennis and model rall-

road. Blueprints B1209 and bullding in-
structions £3.50, Popular Mechanies
ice Bureau, 57 5-M Lexington Ave., New

York, N.Y. 10022

DO IT YOURSELF

EKEYMAKING Revolutionized — Dupli-
cates following 'y-min. work with pocket
kit: £1.98! Eevform, Box 1202M, Berkeley,
California.

mnl:IBE At hnme on bulld-it- :rmlrult
physieal ftness equipment, including bi-
cycle exercizer, rowing ‘machine, belt
TMASSAEET,
$2.50 for blueprints B1208 and instruc-
tions. Popular Mechanies Service Bureau,
?155;{ Lexington Ave.,, New York, N.Y.
0022,

FIX T. & G. Ceiling Tiles to exposed
.Zull.t: without strapping or stapling. 200
elutionary new clips support whole
cefling, cost only $4.00 from Summit-Seal,
PD ox 4796, Richmond, Va. 23229,
FREE Check-list covering more than 500
classifications of projects, plans, Instrue-
tions, service and repair Information de-
tafled In Popular Mechanics famous series
of instructional booklets, books, patterns,

wide wvarlety of do-it-yourself data on
home remodeling, repalr and improvement,
hobbies, crafts, boating, games, lawn and
garden, and hundreds of others. For your
free cop¥ of this helpful list, write: Service
Bureau, Popular Mechanies, 575 Lexingion
Ave,, New York 22, New York.

“"ATEHI& OLD GOLD,
JEWELRY

HIGHEST Cash—Gold, jewelry. dia-
monds, silver. platinum. Mail
Free information. Chicago Gold & Precious
Metals, 6 E. Monroe, Dept. 1158, Chicago 3.

WATCH And clock repairing books. Free

and abdominal board. Send |

BATTERY Operated carving knife, two |
stainless blades, $5.98. Dixle Sales, Box
456, Grmee. Texas 77619,

I-"LOOR Drain altachment clears sewer
lines by water pressure, Only $12.85, E. F.
McMorris, 412 Tth S.E., Sidney, Montana.

HAWAII Secret Unadvertised Address,
Recelving-Forwarding, $3.00 Monthly, Re-
mails 25¢ each. Scouvenirs, Posteards. Coe,
Box 884, Kailua, Hawali 9-5131

FLORIDA: Remails 25¢, 83,00 momht}

| LeCarla, Drawer 798, Pompanc Eeach, Fla.

33061.

OF INTEREST TO WOMEN

PROFITS For women! 25 suceessful
methods, Turn your spare time into money!
Complete information $1.00. Opportunities
Rezearch, Box 730-A, Holland. Mtchlgan

WDMEN' Make big money at nnrme.
$10.00 profit in an hour possible with in-
vizsible mending. Make holes, tears dis-
appear from elothing, fabrics. Steady
vear-round demand from cleaners, laun-
dries, homes, Details free. Fabricon, 1533
Howard. Chicago 26. Illinois.

I."ITERN.&TIG-NAL Ramallma 5 cards
Parls $2.00. West 226 P Spruce Drive, Wil-
mington. N Ca: 234!}3

CDHFIDENTI&L Chimru mnﬂ address
$3.00 month, Remails. 232, Ritzwoller, 10C
T-'-’est Elm, E:hl.ca.ga 10, Illineis.

CARIBBEAN Remalls, San Juan, Puerln
Rico. 30¢—£4.00. Detalls free. 5A Eleseo-
rial Hatur!!.r

2, - "Mnnth]_;r. rales:

‘-{IﬁMI Remaii-«
Marle, Box 1253 Cnrnl Gab]ts Florida.

REM.&ILIN{‘i Eﬁr Muuthly 23,00, Dtlni]s
Acosta, Box 4327, Thmlﬂa Fla. 33607.

WOOLENS $1. B00 Buttons $1. Quilt-
patches £1. Schaefer, Drummondville, Que.

NIAGARA FALLS, N.Y. remalling Zﬁf
r?nnlhlr 23.00, Mikel's, Box 934, Falls Sta-
tion.

TREASURE FINDERS

NEW. Coin locator! Free
Howe, 811-C Kansas, Atchizon. Kansas.

TREASURE. Gold, sllver, relics. Find
them with new 1964 models., Free informa-
tion. Raytron, Box 715, North Hellywood.
Gall!nrnin

literature!

PUWERFUL Metrotech Iwutora dttu:t
gold, silver, coins, relies. Moneyback guar-
antee, terms. Pree information. Under-
ground lorations, Dept. A, Box 793,
Menlo Park, California,

SUPERSENSITIVE

Trnnslsmr treasure
finders locate buried silver, coins.
£19.95 up. Kiftz avalla Ie Free catalog.
Relko, Box 10563, Houston ln Texas.

TREASURE. Find gold. silvtr. relics
with super. powerful Detectron locators.
Sree information, Detectron, Dept. 8-PM.
Ban Gabril.-l Ea]tmrnia

MT.T&L Laocator kil‘.s and a.sstmhltd mod-

el from $39.90. Terms, Transistorized
models available. Free catalog. Electronic
Applications, Dept. M, 5. Virginia.

Box 6

TREASURE Metal detectors most come-
plete line in U.8 A, Free catalog. Bill's
Service Center, Box 1, Paramount. Cali-

| Tormi
and blueprints, List covers an extremely o

| electronic M-Scope
| Guaranteed. Very easy

TREASURE Hunters progpectors, beach-
combers; pin-point exact location buried
coing, relics, gold, silver with powerful
metal locators, Free literature. Write:
GOLDAK, Dept. BB, 1544 W_ Glenoaks.
Glendale, California slzl:rl

EXCITING .Mhenlure J.ncatinz h:ddtn
lont, treasure, relics, ete., with powerful,
loeator, Lightweight.
terms. Send lor

| Free booklet. interesting customer reports,

articles, |

catalog. North American, Box T7-AV, Fox |

R iver Grove., Illinois.

lllur platinum, IJI:I-'I.D

WANTED, Gold.

(any form). colns. Information free.
Wilmot's, 1067 Bridge 8t., Grand Rapids
4, Michigan.

CASH Immediately for old gold, jewelry,
gold teeth, watches, diamonds, silverware,
spectacles, platinum, mercury, Free infor-
mation. Rose Industries, 29-A East Madi-
son, Chicago 2.

RAIORS

ELECTRIC Shaver precision built from
Bwitzerland. Two year guarantee,
guaranteed. Speclal $7.95. Exline,
13547, Orlando, Flerida.

FOR THE HOME

OLD Style SPANISH coach lamp will
add glamour to any room. Only £8.95% (a
$25.00 wvalue). Write for free illustrated
circular. J. N. Story, 3055 Cloverbank
Road, Hamburg, N.Y. 14075

Fizher Research, Dept. AY., Palo Alto,

Calif

SM"E' Build transistorized finder. De-
taile free. Del Research, West Barnstable,
Mass. 0Z66R,

REMAILING SERVICE

LOS ANGELES, Hollywood., San Fer-
nando Valley—25¢ single; 3$3.00 monthly.
Confidential, 10437 Lanark Street P, Sun
‘l.'nlle; California 81352,

COL.FIDENTML New York City mall |

address $3.00 month. Remails 25¢. Detalls
free, Birnhan, 152 W, 42, New York

| City 38,

Delixgr_\- |
ox | £1.00, confidential. reliable,

SECRET Mail recelving svstem. Hedr-
veth, 406-M South Second, Alhambra.
California 91802.

_S-'CI_._A‘-IERICh Registered re-alrmalls
Leon, Box 360,

Ecuador.

FLORIDA Remails 25¢. $3.00 monthly,
Le Carla, Drawer 798, Pompano Beach,
Florida aa‘ﬂﬁl.

FLORIDA Remails $3.00 Monthly or 25¢ |
ea. Free pleture posteards with monthly
orders. Hart's, 5212 Bayerest Rd., Jackson- ]
ville 5, Florida.

Guayagull,

P oent.

CONFIDENTIAL Remailing 25¢. Evans,
Box 1683, Great Falls, Montana 59401.

PERSONAL

RUPTURED. Rellef and comfort. No
understraps, elastic or steel, Write Hand-
Lock Products, Preston 4. Ont.. CB.naada.

BIELE Quﬂtiuns answered, Stamped
envelope. Bylon, 17167 Bentler, Detroit,
Mlchisnn 48219.

LOP.NS B:.r mail, $100-51000, Anywhere,
Confildential. Write Union Finance, Dept.
PM, 222 W. Osborne, P.O. Box 7457, Phoe-
nix, Arizona.

INVESTIGATORS, Free brochure, latest
subminiature electronic surveillance equip-
ment. Ace Electronics, 11500-P NW Tth
Ave., Mluml 50, F]nrida

WILLS— ﬁﬂ page hmklet explains will-
making plug four blank Will forms—81.00,
g[?!}dar\d. Box 1046, Banta Monlca 13.

alif,

NEED DMoney? Borrow $100-51000 by
mail. Confidential, repay in 24 months,
¢ loan applieation. World Finance Co..
D-EFL. MW-104. 620 Symes Bldg., Denver 2,
olo

BORROW t-ll]l: to HN{I b.'l’ mall
easy, private. No co-signers. Repay
monthly payments. For the amount wou
want write today to Dial Finance Co., 401
Kittredge Bldg., Dept. 8-001, Denver, Colo-

icl::
n 24

rado 80202,
ﬁUTDBUGGESTIﬂN Sleep- Iearninn
headquarters! Tapes, records. books. Gi-

gantic catalog free. Research Assoeciation,
Box 24-PM. Olympia, Wasni.nutnn

DON'T Risk Dﬂ'ﬂnl!.l:nlr.’ Hairlets in nose

. are unattractive, Clip them out with * Clitp
| neet” v

rotary scissors in seconds, safely.
£2.00 postpaid, Tech Mig. Co., Box 248,

Troy, Mich.

BILLS Pressing—Let us help you Budget
vour way oul of debt. Write, Budget Coun-
sellors, Inc., 635 F St. NMorthwest, Wash-
ington, D.C.

ONL‘J’ sum munlhly repays  S£1008 .46
(thirty payments). Borrow $100-51000 en-
tirely by airmail, Write today. Bankers

Investment Company. &7 A. Hutchinson,
Kansas 67501,
BORROW $£1.233 AIRMAIL! Repay $54

for twenty-nine months. State licensed.
Postal Finance, Dept. 17-H, KEansas City 1,
Kansas.

PERSONAL Gilt Items. Free brochure.
Harold Johnston. 3768-A Second, Detroit.
Mich. 48201,

YOUR l.‘.'uh income uut.gu. itemlzzd_
stubless check register personalized. Bud-
m!lt. Sample. Leazale, Eagleye, Winnetka,

CLIPPINGS On any subject. All differ-
Quarter each, 5 for $1.00. Religious
subjects half-price. Satisfaction or re-
fund, Religious Research and Clipping
Service, Rm. T07J. 830 “'F'" Bt., NW.,
Washington, D.C.
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FREE! Sclentific Handwriting Analysls.
Instructions available, Roger Booth, Custer
Park 1, Illinois,

BE Taller. Cushion elevator heels fit any
shoes. Improves posture with wonderful
springy comfort. $2.00 Postpaid. Specialty
{;&dﬂucu, 982 5.W, 3rd 8t., Miami. Florida

WANTED—MISCELLANEOUS

STAMP Collections, accumulations. Eagle
gtamp Co., 2221 Romine, Pittsburgh 328,
ENNA

FOR SALE—MISCELLANEOUS

UNUSUAL Ligquid glass one application

silicone auto polish. $3.00 Postpaid. Mah- |

lon Rissler, Route 2, New Holland. Penna.

_ HEARING Aid batteries wholesale. Free
list. Habs, Box 51, York. Penna.

MAIL Order bargain catalog, 25¢, Re-
fundable. John Smith. Box 1004. Rich-
mond, California.

RESTORE Any
vinyl article with CAH Flexlife, the flex-
Ible color mtinf proven successful through
10 years of feld testing. Auto interiors,
furniture, sporting goods, luggage. etc.
are brought back to original condition.
Even concrete ean be permanently coated,
Wide range of colors. Clear—§3.00 Pt.
Color—$3.25 Pt. Add 35¢ per pt. for ship-
ning charges, CAH Industries, 10253 Pa-
cifiec, Pranklin Park., Illinols.

leatherette or

leather,

100 BALL Pens §6.50. Sample dozen §1.00. |

Reilly, Box 103, Bronx, N.¥Y. 10459

MEN—Women—Interesting offer,

25¢.
Hermann, Box 188P, Jamalea 31, N.Y.

22

HOUSEWIVES, Teachers. students. of-
flce workers. If you need exitia cash eazh
week but household or other duties pre-
vent you from taking a part-time Job,
learn how you can earn by accepting or-
ders to Popular Mechanies. Good House-
keeping and all other magazines, No ex-
Eer ence needed. Write Popular Mechanics,

oom W, 250 West 55th St.. New York
| 18, Mew York.

MISCELLANEOUS

PLAY Golf? Wanna add twenty yvards to
your wood drive? Three dollars buys sen-
sational patented Gollgimmick, Box 3585,
West Hollywood. Florida.

CESSPOOLS, Septle tanks restored to
newness by miracle crystal llets. Free
literature. Electric Sewer Cleaning Co..
Allston 34, Mass.

FREE Wholesale catalog!
ucts. Tremendous discounts! Taylor
tributors, Newton 2, New Jersey,

CIGARETTES—Make 20 plain or filter-
tip for 9¢. Facts free. Moberly. Box T85,
Owensboro. Kentucky.

YOUR Name sent to 1000 importers,
publishers., mailers, wholesalers, etc. on

100,000 prod-
Dis-

our mafling list. Year $1.00, Dixie Mailers, |

King. N. Car.

|  HEARING Aids £38 95. Free trial. Terms.
| Cary-B Bales, Inverness, Fla,.

| FREE Check-list covering more than 500
| classifications of projects, plans. intrue-
tions, service and repair information de-
tafled in Popular Mechanics famous series
of instructional booklets, books, patterns,
and blueprints. List covers an extremely
wide wariety of do-it-yourself data on
home remodeling. repair and improvement,
hobbles, crafts, boating, games, lawn and
arden, and hundreds of others. For your
ree copy of this helpful list, write: Service
Bureau, Popular Mechanies, 575 Lexington
Ave,, New York 22, New York.

| what to advertise.

BIRTH Certificates, marriage certifi-
cates, diplomas. blank forms, $1.00 each.
Sample, 10¢. Standard Forms, Box T228M,
Washington 4, D.C,

DEODORIZER Home bathroom. Works
when door opens. Destroys objectionable
cdors., P.P. one dollar. Hitex Co., Box 2
Amityville 6, New York.

BOOKS On antigues and their prices.
Free cireular! P. Warman Publishers,
Uniontown. Penna.

ETAMMER—Stutter—No More. (Dr.

Young.) Write: Gaucho. Box §309-87, Chi-
cago 8.

PLASTIC Desk Signs, Nameplates, House
Numbers, Free szample, Details. Presco,
1313 Floyd, Rome, N.Y. 13440,

NEW! Amazing! Blendall invisible thread
matches any color material automatically.
# spools §1.00 postpaid! Satisfaction guar-
anteed. Hallows Mail Order, 14 Drexel,
Cahokia, Illinois.

EASTER Island, Wood indigenous ecarv-
ing. engraved by authentie natives, Only
$£.00. Serrano, Box 181, Taleahuano, Chile.

_SEPE- Memory overnight! BSuccess
guaranteed! Bijou, Box 1727-M, Hollywood

28, California.

_C.i-ENI.US: become a genius; Jw. Box
7383, Bt. Louls, Mo. 63177.

AMAZING New Book—"Profits From
Classified Advertising.”” Tells how and
e sure to read this
book before you invest one cent in adver-
tising. Write for your y now., C, A,
Martin, Classified Advertising Manager.
Popular Mechanics, 575 Lexington Ave,,
New York, N.Y. 10022

MAILORDER Record Bock. 30 pages.

| Records inguiries, orders, advertising ex-

pense, ete. Most complete. Just send dime
for postage and handling. C. A. Martin,
Popular echanies, 575 Lexington Ave.,
New York, N.Y. 10022.

i_'_;:\.___,_,_
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Rambler American 440, equipped with silvery-plated Champions, wins Class B and tops all other cars in Mobil Economy Run

i
For top gas economy, Rambler installs £
Champion spark plugs right at the factory. £
(In fact, Champions are the overwhelming
first choice of car makers the world

over.) Why settle for less in your car?

To save money on gascline, install Champions now and every 10,000 miles
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NEW YORKER

/4
Meet the New Yorker, created in honor of the New York World's Fair

We hope you will soon be visiting the New York
World’s Fair—and our exciting General Cigar Hall
of Magic. But even before you do, you can start en-
joying this most extraordinary cigar.

Here is a big cigar for the big moments and the big
pleasures. A cigar that’s the very essence of New York,
and the great new Fair. Yet, the New Yorker’s unique
blend of case-aged tobacco gives you both mildness
and flavor—flavor you don’t have to inhale to enjoy.

: i f
o

We'd be pleased to have you compare the White
Owl New Yorker with any cigar you can buy— par-
ticularly cigars costing two for 25¢ and up. You'll see,
quickly, that this newest White Owl does full justice
to its name—and to your '\Iﬂl'ikll'l" pleasure.

S0 come to the World's Fair. *Meet us under the
smoke rings.” But before you do, meet the White Owl
New Yorker. It's at your cigar counter now, in strik-
ing new Royal Red and White boxes and five-packs.



POPULAR MECHANICS

MAN vs MACHINE in the ~ == - ==
Checker Game of the Gentury

Can a computer learn to surpass a clever human
being? Is lack of imagination its fatal flaw?

By John Pleiffer

ECENTLY, ROBERT NEALEY of Stamford, Conn., won
a checker match against a stubborn and resourceful
adversary.

In a sense, the victory came as no surprise, Nealey does not
lose often. Although he has been almost totally blind for years,
he ecan more than hold his own against most sighted players
and is currently Connecticut state champion as well as blind
champion of the United States and Europe.

It was the identity of the loser, not the victor, that made this
a noteworthy match. Nealey’'s opponent holds no titles and, in
fact, is ineligible for tournament play. Nealey's opponent
happens to be a machine—IBM's 7094 computer.

Men had played against computers before—games such as

BEFORE THE MATCH, conducted by mail, o test gome was played at £
the research center. Checker champ Robert Mealey studies move while
Dr. Arthur Samuel, IBM research consultant, pushes computer button

r"r, P




PROGRAMMING the IBM 7094 for the six-
game match was no small task. Dr. Somuel
shows a PM editer a single line of instruc-
tion in list, typed out by the machine itself,
requiring a roll of paper 150 feet long

PUNCH CARDS to fill over two drawers were initially
made up. They were condensed to the few researcher
holds, called “squocze deck” among computer men

POPULAR MECHANICS



ticktacktoe, gin rummy and blackjack—
but not on a serious, fully competitive
basis. Nealey, who has played and studied
checkers for 46 years, conceded nothing
to the 7094. He won one game, drew the
other five, and knew he was in a fight
every inch of the way.

“The games were very exciting,” he re-
ports. “I set many traps, some of them
planned 10 to 15 moves in advance, but
the 7094 would not walk into any of them.
Timing and intellectual tightrope walking
characterized the match.”

One interesting aspect of this experi-
ment is that if the Connecticut champion
played the 7094 again, chances are he
would lose. The computer gets better all
the time. It not only plays first-rate
checkers, but is also capable of automati-
cally improving itself. That is one reason
why computer scientists and checker en-
thusiasts will be studying the historic
series of games for some time to come.

The man behind the machine is Dr.
Arthur Samuel, IBM research consultant
and a specialist in studies of artificial
intelligence. He selected checkers for his
basic investigations because the play is
sufficiently complicated to call for con-
siderable insight and analytical ability
and an above-average memory.

For more than 10 years, Dr. Samuel has
been working on systems of electronic

FROM CARDS, instructions were transferred to mag-
netic tapes, shown on rack and on machines in back-
ground, Components of 7094 take up the entire room

“ I.I_._l.ll_l
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learning. He has succeeded in demonstrat-
ing that machines are capable of an ac-
tivity that would certainly be called high-
level thinking if exhibited by a human
being. He is justly proud of the 7094’s
performance: “Of course, I wish the ma-
chine had managed to win one game, But
I'm tremendously surprised. I didn’t really
expect it to do so well. It has definitely
improved itself since a year ago; at that
time it might have lost three games to
Nealey.”

Strictly speaking, the 7094 is not a
checker-playing machine but a general-
purpose computer. It does what it is told
to do, obeying sets of detailed instruc-
tions represented by numerical codes on
punch cards. It spent only about 15 min-
utes a week on the match with Nealey.
The rest of the time it handled a host of
technical problems for IBM scientists, in-
cluding calculations for the design of
circuits for more-advanced computers,
thus paving the way for its own eventual
obsolescence.

As far as checkers is concerned, Dr.
Samuel has developed two programs for
the machine, identified simply as CKL
(checker-learning) and CKP (checker-
playing). The CKL program consists of a
deck of about 500 instruction-bearing
punch cards. Some of the instructions deal
simply with fundamentals, describing the

DURING MATCH by mail, Dr. Samuel ployed Nealey's
moves on board. He fed this information into the
big computer, which then spun out its countermoves
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The Machine Goofs

IN THE FIRST GAME, the computer played well up to
the 27th move. That was o weak move, says MNealey,
"and the start of the chain that led to the loss”

board and the rules of the game. Other in-
structions tell the machine how to go about
the business of learning.

To get a rough idea of how CKL works,
imagine that you are a beginner con-
fronted with checkers arranged in a cer-
tain pattern and that your objective is to
find the best move. You're given various
criteria for making judgments, each cri-
terion having a specified value. Thus a
well-protected back row might be worth
9 points; threatening your opponent with a
jump, 4 points; control of the center of
the board, 7 points, and so on.

Next you examine every one of your
possible moves in turn, and figure out
scores for each of them. The move with
the highest score should, of course, be
your best move—but just to make sure,
yvou look up the position in a checker
text, which presents the accumulated
knowledge of decades of master play.

Suppose you find that your contemplated
move doesn’t correspond to the book move,
This indicates something is wrong with
your scoring system. You change the
values of your criteria so that now they
actually do give the highest score to the
book move. This way, you can keep learn-
ing as you go, examining position after
position and comparing your moves with
the book moves and continually readjust-
ing the values of your criteria.

o6

Here's the Correct Play

THE MOVE the machine should have made, according
to the blind champion, was from square 11 to 15.
But he thinks that the 2-6 also would have worked

Generally, that is how the 7094 learns
as it follows the detailed instructions of
the CKL program, though the actual pro-
gram is far more complex than we have
indicated. The machine considers 31 dif-
ferent criteria, increasing or decreasing
their relative values as it evaluates differ-
ent positions and compares its moves with
the masters’ moves given in the textbooks.
Notice what is happening. Samuel, work-
ing through his program, does not tell the
machine how to play advanced checkers.
He tells it how to learn to play advanced
checkers, which is something else again.

Pupil Beats the Teacher

It so happens that the IBM researcher
couldn’t teach the 7094 much in a direct
way since he knows almost nothing about
the fine points of the game. He could heat
the machine in the beginning, when it was
a novice, but now he would be drubbed.
Bright pupil that it is, the computer has
far outstripped its teacher.

To ready the 7094 for its first full-
fledged match with a nonelectronic expert,
Samuel started it from scratch on the
CKL program. At first, say after only five
or 10 minutes, it would have lost to a mere
beginner. But it rapidly became more
sophisticated, automatically improving its
scoring system and developing a stronger
game. After a total of six hours of high-

POPULAR MECHANICS



How the Man Wins

MNEALEY'S 68TH MOVE was 19-24. The machine did not
respond. Having been well tutored in the rules of
the game, it seemed to know that it was all over

speed calculating and the examination of
more than 130,000 book games, the machine
was ready—or almost ready—for Nealey.

The match started last fall and lasted
more than five months. Playing at his
home, Nealey sat at a checkerboard and
studied present positions in each of the six
games. (Though he isn't completely blind,
he identifies the pieces by feel as much as
by sight, largely playing with “my hands
and my brains.”) After selecting his
moves, Nealey typed them on a postcard—
he's a skilled touch-typist—and mailed
them to the IBM Watson Research Center
in Yorktown Heights, N.Y., where the
computer is housed.

Then the 7094 went into action. It had
reached a high level of proficiency during
its training period with the aid of Samuel’s
CKL program, but it did not improve
during the match itself. In other words, it
played throughout at the same level by
following the CKP, or checker-playing,
program. This special set of instructions,
also embodied in a deck of puncheards,
calls for some prodigious calculating.

IBM technicians fed the computer two
punch cards for each game, one indicating
the present board position and the other

(Please turn to poge 172)

A CHART of first game appears at right. A year
later, Mealey can still recite most of the moves
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Major de Seversky's

lon-Propelled Aircraft

An ion-generated wind will lift and propel
this incredible magic carpet of the future
By Hans Fantel

T WAS DOWNRIGHT SPOOKY. Without a sound,
the peculiar, spiky contraption rose straight up, hov-
ered awhile, climbed higher. Then it did a few graceful
turns, stopped again, and just sat there silently in midair.
It seemed like levitation — some trick to overcome
gravity. I couldn’t shake off the feeling that I was attend-
ing a kind of spiritual séance, or maybe a Buck Rogers

ION-PROPULSION is produced when negative charge from upright arms
thanges surrounding air particles into ions. Negotively charged ions rush
toward positively charged grid, pushing neutral aoir particles before them

TOWARD POSITIVELY
- DE WITH
JLES AND

+ GRID

NEUTRAL AIR MOLECULES, WHACKED
55 THROUGH

CCEPTOR GRID
fASH OF AIR KEEPS
IONOCRAFT ALOFT



show, instead of an engineering dem-
onstration.

The eerie scene took place in the
big, barnlike laboratory of Electron-
atom, Inc.,, a research firm in Long
Island City, New York, devoted to the
development of a new kind of flying
machine. I had been invited to watch
a scale model being put through its
paces by remote control. What we saw
was by far the oddest aircraft since
the Wright Brothers’ motorized kite.
It had no prop. No jet. No wings. In
fact, it had no moving parts at all
Looking somewhat like an old-fash-
ioned bedspring, the rectangular rig is
the nearest thing to a magic carpet.
It needs no runway, takes off vertically,
and is expected to climb as high as 60
miles. It can crawl through the air like
a snail, or go faster than a jet. Nobody
yet knows its speed limit.

After a while, I closed my mouth.
But David Yorysh, one of the project
engineers, noticed my puzzlement.

“Any questions?” he grinned.

“Yes. What holds it up?”

“Tons,” said Yorysh, as he launched

MAJOR DE SEVERSKY became interested in ion pro-
pulsion when he noticed air flow between two elec-
trodes while working on another of his inventions

SRR - 3 oy
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into an explanation of a wholly new
flight concept.

The magic carpet, called the Iono-
craft, flies on pure electricity. It de-
pends specifically on the fundamental
principle of electricity that electric
current always flows from negative to
positive, and it uses two basic pieces
of equipment to take advantage of this
principle — tall metal spikes that are
installed above an open wire-mesh grid.
High negative voltage is shot from the
spikes toward the positively charged
wire grid, just like the negative and
positive poles on an ordinary battery.
As the negative charge leaves the spike
arms, it peppers the surrounding air
like buckshot, putting a negative charge
on some of the air particles. Such nega-
tively charged air particles are called
ions, and these are attracted down-
ward by the positively charged grid.

“Okay,” I said. “But I still don’t see
what holds it up.”

“I’'m getting to that,” Yorysh as-
sured me as he spelled out the rest of
the Ionocraft principle. In their mad
rush from the ion emitter to the main

IONOCRAFT MODEL tokes to air, completely unsup-
ported except for downwash of air. Next step is to
develop model that con carry its own power supply

Bl




IONOCRAFT COMMUTER may be solution for suburbanites of the Future in
congested oreos, ipeeding hundreds of them ishort distances over heovy city
traffic. Power would be wpplied by chain of ground-bosed maoser stotions

grid, the ions bump into neutral air mol-
ecules—air particles without electric
charge. The terrific wallop in these col-
lisions hurls a mass of neutral air down-
ward along with the ions. When they reach
the main grid, the ions, being negative. are
trapped by the positive charge on the grid.
But the grid has no attraction for the neu-
tral air particles that got bumped along.
So the air flows right through the open
grid mesh, making a downdraft beneath
the ionocraft. The contraption rides on
this shaft of air, getting its lift just like
a helicopter—by sucking air down from
the top.

“Aerodynamically, it works just like a
chopper,” Yorysh summed it up. “But
instead of using a rotor and blades, we
create the downward airflow electrically
by means of an ionic discharge. The ions
act on the air like a man treading water.
They just push down.”

The engineers working on the lonocraft
are the first to admit that their present rig
is still a long way from any kind of prac-
tical aircraft. The model we saw measures
only 1296 square inches and consists of
about $5 worth of balsa wood and alumi-
num wire. But the principle holds an im-
portant promise for the future of aviation.

The problem now is improving efficiency
—¢getting enough lift from a given grid
area and a given amount of energy. Pres-
ent models cannot yet lift their own elec-
tric generators. They get power through a

60

feeder cable, dangling down like an um-
bilical cord. lonocraft engineers tend to
be close-mouthed on performance figures.
But they will tell you that at present it
takes 90 watts (30,000 volts at 3 milliam-
peres) to fly a two-ounce model. Trans-
lated into ordinary power-to-weight ratios,
this works out to roughly .96 hp. per
pound, as compared with a typical .1 hp.
per pound of helicopter or .065 hp. for a
pound of Piper Cub.

But Ionocraft designers are hard at work
upping efficiency. One possible power-
boosting technique is to pulse the power
in short high-energy bursts rather than
to apply steady voltage. They are also
trying out various grid patterns and ion-
emitter layouts to minimize energy loss
through turbulence in the downdraft.

Despite such unresolved problems, the
development crew almost bristles with
optimism, and the most optimistic of all
is the Ionocraft's inventor, Major Alex-
ander P. de Seversky. No crackpot, Major
de Seversky is a practical visionary who
in many areas has been far in front of
his field.

“We hope to fly a model with self-con-
tained power, perhaps by the end of the
vear,” he told me, confidently. “Ultimate-
ly, the ionic drive will prove more efficient
than either propeller or jet as a method of
aircraft propulsion.

“It will achieve lift at less expenditure of
energy and fuel than any other existing
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WIND-TUNNEL TESTS dictated the shope of the GT cars, Ford says, as well
as the locations of the intake and exhoust for the engine and cocling air
flow. Mew car is a lorger, closed version of the Mustang | sperts cor

Ford on the GT Track

Seats inflate and pedals and steering column ad-
just in these new 200-m.p.h., 350-hp. racing cars

THREE new grand touring cars by Ford are running on
European road racing tracks this summer, trying to add 200-
m. p. h. racing-car luster to Ford's “total performance” claims.

The road team was scheduled to run in the 1000-kilometer
(621-mile) German Nurburgring race just after Memorial Day
and in the 24-hour LeMans endurance race in June. Their
U.S. debut will be at Bridgehampton, N.Y., in September.

Entered as “manufacturer’s prototypes,” the Ford cars are
immune from the requirement—applied to other classes—
that they be produced in wolume. Racing's international
governing body (FIA) requires that at least 1000 identical
cars be produced to qualify a manufacturer's entry as a
production model.

As in Ford's experimental Mustang I, the GTs have seats
integrated with the frame and allow for driver variations
by making the pedals and steering column length adjustable
—while running. Also, as in the first Mustang, the engine
is between the driver and the rear axle for superior weight
distribution. But the radiator is in front, with coolant circu-
lated back to the block. Air is taken in below the car's nose
and exhausted at a natural low-pressure area just forward
of the windshield.

The engine is a 256-cubic-inch pushrod V8 similar to the
Fairlane offshoot adapted for Indianapolis. The GT cars
each have four big, two-barrel Weber downdraft carburetors.
Ford says the engines develop “well over 350 horsepower at
7200 r.p. m.” The cars weigh 1825 pounds without fuel, with
only 42 percent on the front wheels.

The four-speed-forward Culloti transmission has ratios
packed closely between the 2.50:1 First and 1:1 Low. One
rear axle has a 3.09:1 ratio, the other 3.55:1.

A hand pump in the cockpit lets the driver change position
slightly by inflating the pneumatic seats.—Ed Nelson
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FUEL TANKS, with a 37.gallon copacity, are in the SINGLE, SMALL SUITCASE will rest on an asbestos
door sills. The brake handle operates horizontally. shelf over the engine to comply with the require-
Air flows to the car's interior through bedy channels  ment for “luggoge space’” in grand touring cars

HIGH-SPEED PIT STOP SERVICING will be aided by car's large removable body

M‘ sections. A multi-connector plug at eoch end feeds the lights. Beefed-up
g \ suspension system is adjustable so that it can be tailored for different tracks
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By James Joseph

T'his 1rascible metal ruined saws,
resisted dies, turned brittle when
welded. But it also met the fiery
test of flight at Mach-3 speeds

HEN THE TOP-SECRET A-11 was

unveiled early this year, headlines
acclaimed it as the “world’s fastest and
highest flying jet.” And it probably is,
with a speed of over 2000 m.p.h. and an
estimated top altitude above the 100,000-
foot mark.

But the headlines tended to obscure the
most significant fact of all: The A-11 was
constructed largely of titanium, the Space
Age’s craziest, most cantankerous metal.

More than one metallurgist has grown
old before his time, trying to tame
titanium,

Saw the metal, and it “work hardens”
—grows harder the longer you saw it
Bend cold titanium and it “sneaks” back
to its original shape. Heat a thin sheet of
it and, instead of expanding as steel or
aluminum do, it wrinkles,

To weld titanium in air is to invite dis-
aster. It is highly reactive to atmospheric
gases—oxygen, hydrogen and nitrogen—
which easily contaminate it. As a result,
the metal becomes so brittle that you can
break it with your hands.

“It took us months to learn how to grind
titanium without cracking it,” says an en-
gineer who works on jet engines for Pratt
& Whitney, producer of the A-11's power
plant. “And other machining problems

64

were just as great. We had to develop
new cutting tools and new fabricating
techniques.”

Even if parts made from the metal
didn’t crack while being shaped, they of-
ten did just sitting on a shelf. This might
occur days after the part had been made,
or even years later.

Though titanium was a metallurgist's
nightmare, its potential was too great to
ignore. It has properties that suit it
almost ideally to the Mach-3 speeds of
tomorrow's supersonic transports and to-
day’s A-11. Titanium is nearly as strong
as steel, but is 44 percent lighter. And it
can withstand Mach-3 temperatures—
450-650 degrees F.—without losing its
strength. In that range of heat, even the

MACHINIST vs. titanium. It sometimes wos a wres-
tling match between man and metal in shaping parts
for A-11. Here, metal sheet is clamped to template

s
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THE NEEDLE-NOSED A-11 points the way to new copabilities of flight. A titam-
ium skin permits the plane to do better than 2000 m.p.h. for sustained periods

best aluminum alloys weaken. At 400 de-
grees, for example, aireraft aluminum has
less than half of the structural strength
that it has at room temperature.

In addition, titanium resists corrosion,
a quality that makes it useful for marine
application. In time, it may be the basic
metal for submarine hulls.

It took about a decade of hard-headed
research, much of it in the early 1950's,
to gradually bring titanium under control.
As technology improved, more of the
metal was used in planes, for such parts
as fire walls, jet tail pipes, landing-gear
parts and air conditioning ducts.

More than 580 pounds of titanium, 16
percent of the total weight, were used in
Pratt & Whitney's J-57—the jet engine

BECAUSE AIR CONTAMINATES IT, titanium must be
shielded during welding. One way: Surround metal
with plastic and “blanket” the part with inert gas
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that powers the Air Force's venerable
KC-135 aerial tankers, predecessors of the
Boeing 707 jetliner. Some 1200 titanium
parts went into our first supersonic fighter,
North American’s F-100. More than 12,000
pounds of the remarkable metal are in-
corporated in the new B-T0 supersonic
bomber. In addition, there's plenty of ti-
tanium in the second stage rocket case of
the Minuteman and in both the Mercury
and Gemini spacecraft.

But the needle-nosed A-11 is the first
plane to be made almost entirely of ti-
tanium alloys. It has a titanium skin, and
there's more of the metal in its wing spars,
small hardware and its twin J-58 Pratt &
Whitney turbojet engines.

Though titanium’s behavior is singular,

THE TWO-MAN GEMINI spacecraft, shown here under
construction, depends on titanium for strength and
resistance to tremendous temperatures of re-entry




its occurrence is not. The silvery metal
is found in most rocks and is distributed
all over the earth. It is the ninth most com-
mon element and the fourth most common
structural metal. There are two main ores
—ilmenite and rutile, which looks like
coarse black sand to the miner.

Little Dab Does It In

But the balkiness of titanium shows up
early—at the stage where the ore is re-
fined. Great care must be taken to avoid
contaminating the metal. One problem of
delayed cracking, for example, was traced
to an acid wash that liberated hydrogen.
The molten titanium and the gas readily
combined, introducing a weakness into the
metal. “All it takes is a dab of hydrogen,”
explains one researcher, who pointed out
the problem has now been licked, however.

Working the metal is no picnic either.
Titanium undergoes changes in its crystal-
line structure at very high temperatures.
In its alpha phase—below 1625 degrees F.
—the metal has great strength but is al-
most unworkable, In its beta phase—above
1625 degrees F.—it is easy to work but is
comparatively weak. Once heated above
its critical temperature, titanium never
regains its original strength.

Researchers finally found a way to get
around this. By adding other metals, they
were able to produce workable but strong
alloys. “What you're after,” explains a
scientist employed by the Titanium Metals
Corporation of America, “is an alpha-beta
alloy which contains enough beta stabi-
lizers—say, vanadium or molybdenum—
to give the titanium a significant degree of
beta characteristics at room temperature.”

A relatively small amount of stabilizing

TITANIUM ORE CHARGE
RUTILE 4+ TAR OR COKE
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WELDER CAN WORK in the open with this torch. It
has dual concentric shields that duct argon gos
over the weld, shutting out the contaminating air

agent will produce the wanted character-
istics. For example, Ti-6A]l-4V—the most
common alpha-beta alloy in commercial
use—contains 6 percent aluminum, 4 per-
cent vanadium and 90 percent titanium.
It's more than likely that a lot of the “4-6"
alloy, as well as half a dozen others, are
used in the A-11. And at least some of
those alloys were thoroughly tested in the
rocket-powered X-15 research aircraft
that has hit 4000 m.p.h. for short periods.
It is reported that 18 percent of the X-15
is made of titanium alloys.

But, once you have the desired alloy of
titanium you encounter more problems
when you begin to work with it. When
molten or red hot—as under the welder’s
torch—titanium turns into a metallic blot-
ter. Unless shielded from the atmosphere,
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THIS VACUUM CHAMBER helped Lockheed lick weld-
ing problems. Welders work through ports fitted with
long, air-tight gloves. In use, the door is closed

it becomes contaminated and brittle.

To counteract this, some titanium stock
is annealed in special vacuum furnaces.
Or an easier, less costly method is to roll
sheets and bar stock to a larger dimension
than is required. Once cool, the contami-
nated outer surface is ground off. Some-
times, as much as a hundredth of an inch
of “brittled” metal must be wasted.

Silicate Cocoon

Plane makers, who simply can’t put
their plants into vacuum chambers, have
found other solutions. North American
Aviation, a pioneer titanium user and de-
veloper, sprays the touchy metal with a
thousandth-inch coating of a silicate com-
pound that seals out the air.

“It works perfectly,” says Wayne A.

TITANIUM was used for spars and ribs of this wing
being built for the X-15 rocket plane. X-15 tech-
nolegy paved the way for engineering of the A-11

Reinsch, metals supervisor for the B-T0.
“Coated with the compound, titanium can
be heated for upwards of three hours at
1100 degrees F. without contamination.”

Another titanium processor—Basic In-
dustries, Inc., of Gardena, Calif.—presses
titanium to shape at temperatures up to
about 1400 degrees F. The heat leaves a
layer of oxidation scale on the metal's
surface. But a blast of aluminum oxide and
glass pellets, shot from a sandblast-type
nozzle, descales the metal and gets down to
unaffected alloy.

Trickiest of all titanium’s problems is
the one of welding. “It's more the art of
shielding than it is the science of joining,”
is how one engineer described it. All the
air surrounding the weld must be removed
and replaced with a noncontaminating, in-

o 2920 90098 L N NN N
s ® ® ™ @ PRIMARY
T
° ® \ ® & REMELTED
WATER @ AcD @ b '
> ° ° | REFINING PROCESS: Rutile—titanium ore
® _Ll_r P _Ll_r —reacts with chlerine (for left) te form
® ® | titanium tetrachloride. This is combined
s ® with magnesium in reactor, yielding titan-
® ™ o -— ium sponge—a soft, gray metal—and mag-
TO REMOVE nesium chleride. After impurities are
® L
:«Esg:?ﬁ:um s 3 leached out in acid-water bath, sponge
is formed into electrode and melted by
AN%HTSEEESIUM * ® E arc. Finally, remelting of primary ingot
se0 L produces a commercially pure titanium

LEACHING TANK

CONSUMABLE ELECTRODE FURNACE
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ert gas such as helium or argon. Small
parts are often welded in a vacuum cham-
ber filled with argon. The welder stands
outside the chamber, with his hands in
special gloves that protrude inside. Win-
dows permit him to see what he's doing.

Lockheed, the A-11's builder, operates
such a chamber. But many sections of the
A-11's airframe wouldn't fit into the eight-
foot-long chamber, requiring new tech-
niques and tools: welding torches with an
extra nozzle that blankets the weld with
inert gas, and boxlike chambers that en-
close the weld, shielding it from the air
and bathing it with argon gas.

North American Aviation welders sur-
round titanium parts with clear plastic and
their torches work inside the plastic
cocoon.

Toughest of all problems, though, is
welding titanium pipe. It's not enough to
shield the pipe's exterior surface; the in-
side must be protected, too. The pipe has
to be sealed, purged of air, and filled with
argon. One titanium fabricator recom-
mends the use of six times as much inert
gas as the air it replaces.

Wrapping in Glass

When processors extrude titanium into
angles and tubes, they begin by wrapping
starting billets in glass, which acts as a
lubricant and protects the fiery metal
(heated to about 1800 degrees F.) from
air-contamination. This way, as much as
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TEMPERATURE is key faoctor
in fabricating titanium. Parts
lined up at right in photo
were made at room tempera-
ture—and they wrinkled and
sprang out of shape. Defects
were corrected by heating
parts to 1200°F. and reshap-
ing them as shown at left

1000 feet of tubing can be extruded in less
than a minute. When the extrusions have
cooled, the glass and any oxidation scale
are either removed by a chemical process
or they are blasted off.

Finding the Ghost

Sheet-metal titanium is not workable at
room temperatures. When pressed into a
shape, it will “sneak” back. The metal
must be heated, perhaps as high as 1400
degrees F., before being pressed between
heated dies. “The trick,” explains one
metallurgist, “is in knowing precisely at
what temperature the alloy yvou're working
with gives up the ghost and behaves.”

Drilling, sawing and turning titanium
can be frustrating. If a machinist slows or
stops the tool, the maverick metal hardens
and becomes impossible to cut through.
But Boeing, an old hand with titanium,
now says that the metal is no harder to
machine than stainless steel. Still, it's
slow-going, with the emphasis on slow
speeds, a lot of pressure and plenty of
coolants. Some machinists cool their cut-
ting tools in a bath of carbon dioxide at
—109 degrees F.

Nothing is easy in working with this
contrary, nonconformist—but highly use-
ful—metal. It resists every inch of the way:
it resists being refined, milled, shaped and
welded. But today it's safe to say that ti-
tanium has been tamed. The A-11 is flying
proof of that. * % %k
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How It Feels to Drive
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[OMORROW' CAR

An amazing trio of power steering, brakes and
throttle can give you pushbutton driving now

By Jim Whipple

l AVEN'T YOU EVER WISHED for a car that steered as
directly and maneuvered as quickly as your bicycle did?
Or a car with controls so responsive that it would stop or go
securely, almost at the instant that your mind triggered your
muscles?

This would really be the car of tomorrow, requiring no
hand-over-hand winding of the wheel rim, no awkward lift-
ing of your foot and stabbing at the brake pedal, no tiresome
pumping of the accelerator pedal or aching heel tendon on
long drives.

Recently, we drove just such a “car of tomorrow” through
the streets of South Bend, Indiana.

Actually, there are several of these cars of tomorrow on the
roads of northern Indiana. There's a Rambler, a Pontiac, a
Thunderbird, a Cadillac and others. These cars are '64 models




right off the assembly line, but they've
been specially equipped with some amaz-
ing components designed by the Bendix
Products Automotive Division of South
Bend.

Three new control systems make up the
Bendix package for their “car of tomor-
row”; the Varamatic power steering gear,
and “No Travel” Brake-and-Throttle sys-
tems which feature full power hydraulic
brake and vacuum-powered throttle.

This “package” doesn't alter the appear-
ance, comfort or performance of the car
in any way. In fact, the only thing that’s
“different” about the car as you slide be-
hind the wheel is the absence of conven-
tional pedals jutting up from the floor-
board. In their place are rubber-covered
treadles placed side by side flush with the
slanted toeboard and comfortably con-
venient for your right foot to rest upon.
The steering wheel is original in every
way, so there are no new or unnatural
positions for your hands and feet to be-
come accustomed to before driving.

The Feel of Tomorrow's Driving

When we started up our first Bendix-
equipped car of tomorrow, a '64 Thunder-
bird, we were cautioned to be alert for the
“no travel” response of brake and acceler-
ator treadles. “Steering,” said Bendix en-
gineer Dick Chwalek, “will be quite natu-
ral for you. Although it's different, there's
nothing really new to learn.”

He was right—and wrong., What there
was for me to learn was something very
old—the direct, natural steering response
of a well-balanced bicycle!

I touched the accelerator pedal, squeezed
gently, and the car moved off down the
parking lot. Easing back slowed the car
down and I shufled my foot somewhat
gingerly over to the left on the brake
treadle and pushed down with moderate
force. The brakes took hold right now and
brought me up against the seat belt as
all four wheels clawed gravel.

“You were prepared to follow the pedal
down,” said Chwalek. “You don’t need to.
Just press on the treadle.”

Now I was ready for my first turn with
Varamatic power steering. I moved my
hand to the left and the car started to turn
immediately. It took no more than a quar-
ter of a turn of the wheel to make the car
turn 90 degrees left out of the parking lot!

As 1 headed into the street I made a
quarter turn to the right and swung the
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T-Bird's nose from due East to South.
Then a squeeze on the accelerator with
my right toes and we were rolling down
the street at 30 m.p.h.

After slowing down for a couple of in-
tersections, I oriented my reactions to the
brake and accelerator treadles.

“Those pedals are moving less than
3sths of an inch,” Chwalek told me. “We
finally have the pushbutton principle built
into an automobile.”

As I tooled the T-Bird through South
Bend'’s traffic-clotted downtown streets, my
reflexes became more and more attuned to
the “tomorrowness” of the control systems.

If a stop light flashed on the car ahead
it seemed that the T-Bird was already
slowing down as the reaction time—the
fractional second needed in ordinary cars
to lift the right foot up off the accelerator,
swing over and stab down on the brake
—was eliminated.

Suddenly my reaction times seemed

TREADLES—not pedals—control stopping ond going
in Bendix-equipped "car of tomerrew’. Only about
Ye-inch travel is needed to put brakes on full back

POPULAR MECHANICS



speeded up and I felt an amazing increase
in confidence and mastery over the car
and the traffic situation.

Steering, too, could only be described
as a relaxed joy. If another car cut sud-
denly out from the curb in front of me, I
had only to “point” my hard to the left
(about 'gth turn of the T-Bird's wheel)
and I was safe in the outside lane.

Thinking the Car Around

The lack of physical motion of my right
foot became more and more natural. It
seemed after a half hour behind the wheel
that I was “thinking"” the car to stop and
go. Steering was equally natural. There
was a direct and natural orientation be-
tween the movement of my shoulders to
right or left and the car's eager desire to
“follow."”

Here again, it was more like “thinking”
your way around the corner. Whole areas
of eye and muscle activity needed (with

conventional steering systems) to compute
the amount of turn of the steering wheel
in taking a given curve were eliminated.
Steering-wheel-turn to car-turn was a
direct, natural relationship.

“It's like steering with a tiller!” I ex-
claimed to Chwalek who smiled and re-
plied, “I'm not surprised that you picked
that comparison. The direct action of the
tiller was what we were trying for.”

“Incidentally,” he continued, “the ratio
of that wheel you're holding adds up to
1% turns lock to lock.”

Had Dick told me this before I started
out I'd have been afraid to take the wheel,
as my “quick” steering little MG at home
requires almost three full turns. (Most
U.S. passenger cars have ratios requiring
over five turns with manual steering, about
four with power.

However, in spite of this instant re-
sponse ratio, the T-Bird did not permit you
to oversteer. It did not seem oversensitive.

NO-TRAVEL THROTTLE SYSTEM converts the customaory, long-travel gos and
brake inte a pressure treadle, flush with the floorboards, which moves only
Jaths of an inch. A simple piston uses the engine vacuum to do the work

THE FULL POWER brake system which has been designed and tested by Bendix
admits fluid at 1800 p. s. i. from the pump and occumulator to the wheel cylin-
ders by means of a valve which is connected to the driver's foot treadle
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How Oversteer is Avoided

Chwalek explained that Bendix engi-
neers had carefully tailored the amount of
power assist so that a moderate amount of
effort was required to turn the steering
wheel—enough so that I never felt wor-
ried about turning too far or too fast, in-
voluntarily. Wheel rim effort worked out
to between 3% and 33 pounds, Dick
Chwalek told me.

Out on the open highway, Varamatic's
road manners proved perfect. As I in-
creased our speed, the need for turning
the front wheels to follow curves in the
road decreased so that the steering wheel
remained on, or near, the straight-ahead
position. In this area Varamatic isn’t as
responsive and the steering wheel must
be moved farther to effect a given angle
of turn of the front wheels than in either
sharp left or sharp right turns.

This is the “secret” behind Varamatic
and the source of its name—the steering
ratio varies automatically as the wheels
are turned from lock to lock.

For example, on the T-Bird's gear the
“straight ahead” over-all ratio is 17.1 to 1
while in full right or left lock it drops to
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54 to 1. Thus, when you are making
sharper turns at lower speeds in traffic,
the steering gets “quicker” requiring con-
stantly less distance of wheel rim turning
to move the front wheels through a greater
number of degrees of their arc.

Steering effort, however, remains con-
stant; you do not need to pull harder on
the steering wheel rim even though your
“steering” has become faster as the me-
chanical advantage drops off. The power
steering pump takes up the slack as a
steering-column-activated valve admits
more oil to the operating piston.
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STEERING has become slower as cars have grown fast-
er as chart shows. Higher numerical ratios were nec-
essary as cars grew heavier though power helped

HOURGLASS WORM GEAR with pitch increasing at
either end, is key to Varamatic steering. Boost of the
piston makes up for a loss of mechanical advantage
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How is that changing ratio accom-
plished? The secret is in a specially de-
signed “hourglass” worm gear with the
worm'’s screw closely spaced at the middle
and with its spirals gradually increasing
their pitch (the angle across the worm’s
axis decreases from 90°). This worm is
connected to the steering wheel and moves
the steering linkage by “threading” a

roller back and forth on its length just as
a bolt will move a nut to left or right if it
is turned and the nut held.

As a worm spiral assumes a greater
pitch toward either end, the roller is

SPEED T0 WHEEL ANGLE RELATIONSHIP
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STEERING AND SPEED relationships are shown on graph
developed by Cornell. As speed increases, the angle
of safe wheel turn decreases. Turn more and you skid

moved a greater distance along the screw's
axis. The roller, in turn, is fixed to a crank
on a shaft which turns the Pitman (steer-
ing) arm and moves the wheels.

Thus, it can be seen that the worm actu-
ates the steering linkage more quickly at
each end. It has a “low” gear in its middle
and increasingly “higher"” gearing at either
end.

These changing ratios were chosen on
the basis of data compiled by Cornell
Aeronautical Laboratories of Buffalo, N. Y.

Cornell noted that maximum permissible

{Please turn to page 184)
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Collapsible Luggage Carrier

Small enough to be packed inside a suit-
case, but strong enough to haul 150 pounds
of luggage, a collapsible luggage cart takes
the strain out of carrying bags around air-
ports and railway stations.

Made by Grip Toter, 12221 S. Indiana
Ave., Chicago, Ill., the luggage carrier
sells for $19.95.
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Fighting Bulldozer

Carrying a 165-mm. assault gun, a new
combat-engineer vehicle also is equipped
with an A-frame boom for lifting up to
30,000-pound loads and a bulldozer blade.
Three of the 57-ton machines are being
built by Chrysler Corporation.

It'll Float, Too

Resembling an up-ended bathtub, a
beach chair of molded polyester plastic
adjusts to a variety of positions. It is
equipped with a table and wariable sun-
shade, and according to the German manu-
facturer, in the event of a flood it will float.

POPULAR MECHANICS



Dumping Dump Trucks

Trucks bringing construction materials
for a German dam are lifted and emptied
as if they were scoops on a giant power
shovel. Materials poured from the trucks
this way include macadam, used for water-
proofing. The new dam is near Olpe.

Automated File Girl

A new electrically powered desk does
away with stooping and climbing to get
to files. Capable of lateral and wvertical
movement, it permits the seated clerk to
work at any needed file. It is made by the
Supreme Steel Egpmt. Corp., Brooklyn,N.Y.

Table Lamp Is a 360-Degree Hi-Fi Speaker

An ordinary appearing lampshade is a
high-fidelity electrostatic speaker in dis-
guise. It radiates sound uniformly from
the entire surface of the shade in a 360-
degree pattern. The Acoustia Associates’
Omnisonic unit consists of a eylindrical
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electrostatic speaker in the form of a
translucent lampshade less than Vi-inch
thick and a special woofer in the lamp
base. Frequency range is from below 40
cycles to over 25,000 cyeles. Lamp prices
range slightly above $200.
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WATER-SLEDDING requires little skill, offers enough speed and thrills for
onyone. Sweega-Mama, the skimmer sled shown here, can be ridden prone,
sitting or even standing up. Trick sledders go in for handstands and tandem
acrobalics berrowed from surfing. Ski-runners are removable for skiing use

BODY PLANING with an old inner tube is o hairy-chested sport reserved for
those who love a rough ride. To steer, you shift your weight and use your
body os o rudder. The two-man doughnut, above, is from an aircraft tire.
Normally, however, it's one man to a tube and plenty of tow power up front

Zany SKimmers:

Jitterboards, ski sleds and old
inner tubes are a few of the
wave-skimming vehicles that can
give you a wild and woolly ride

when hitched behind your boat

By Art Mikesell
76

READING "WATER, you watch the

bright yellow tow rope straighten as
the boat idles slowly out ahead, taking up
slack. At the first gentle tug you holler,
“Hit it!" The next instant you are rico-
cheting along the rough edge of the wake,
arms wrapped around an inner tube that
bucks like a wild bronco.

This madcap water sport is known as
body planing, and it is one of the more
rough-and-tumble tow-stunts. It may not
be your cup of tea, but there are many
other varieties, and chances are there's one
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AQUAPLANING is easier to learn than skiing, gets
you out of beginner's class fast. According to water-
sport folklore, the first skier was a surprised aqua-
plane rider who looked down to find his board split

BOAT SURFING tokes nine parts skill and balance to
every one part muscle. Towing the surfer, the boat
plows along just short of a plane until the wake
is heavy enough to ride and line can be tossed away

Fun Behind a Boat

that will suit your taste and ability.
Basically, all of these boat-powered
rides are alternatives to straight skiing.
Almost anything with a reasonably fat
surface will plane if you hook it up to
enough power. Even your bare feet will
skim the chop and keep you aloft if you're
moving fast enough. With this in mind,
manufacturers of water-sports equipment
have come up with a weird assortment of
sleds and boards to tempt the bored skier.
Many devices have been used in ski
shows for a number of years and are just
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beginning to filter down to the general
public. Shoe skis and saucers are good
examples. Others, like the aquaplane, have
been around a lot longer than water skis
and is still very popular.

Boat surfing, currently the hottest thing
in water frolic, is an inland version of a
centuries old sport. While on vacation in
California last vear, a professional tow-
boat driver from Florida's Cypress Gar-
dens Ski Show happened to see some surf-
ers in action and got the idea that it might
be possible to ride the wake of a boat.
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BAREFOOT SKIING is a rore skill, even omong the
pros, but Mike Osborn of Cypress Gardens goes most
of them one better and does it on one foot. Accerd-
ing to Mike, this is just good clean fun, but don't try
it unless you're prepared to toke o dunking on the

first few

18

hundred ottempts. MNet for omateurs

SHOE SKIING is like barefoot skiing with big flat

feet. Actually, it's much easier, since these 1&-in.
shingles provide many times the planing surface of
a nermal foot. use special “take-off”
skis to launch themselves on a barefoot or shoe run

Most pros

DUBBED “JITTERBOARD" ot Cypress Gardens, this
slim planer falls somewhere between an oversized ski
and a narrow aquaplane. The tow rope is attached to
the front, making this @ no-hands ride. Balonce is the
main key, so it's something like “powered surfing”
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SIT-DOWN SKIING sounds like o sedate activity for
senior citizens, but it's more like driving a sports
car. The Water Ski Sled’s flexible action makes pos-
sible everything from woke jumping to sharp whip-
cracking turns. Eoch ski has twin anti-skid fins

FLYING SAUCER, a 3-ft. plywood disk, with or with-
out toe bindings, has a wide planing surface which
makes it an easy tow, even for low-horsepower
motors. The trick possibilities are endless, especially
if you like to do the plain or fancy turnarounds

HOME-BUILT SLED, below, is fun for kids ond grownups alike, costs almost
nothing to build. All ports can be cut from o 4 x B-ft. sheet of %-in. plywood
and a scrap of 1-in. stock. Round all exposed edges slightly and finish with at
least two coats of marine enamel. Be especiolly careful when fiberglassing
the joint at the front, since this must be oble to take a lot of punishment

FIBERGLAS

= %" CAD. PL.
EYE BOLT

DESIGNED BY
CHARLES BLACKMAN
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2" BRASS FH.
WOOD SCREWS
COUNTERSUMEK

USE WATERPROOF GLUE AT ALL JOINTS

CHAMFER ALL
EXPOSED EDGES

3% BRASS FH.
WOOD SCREW 1

%" FIR OR PINE
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The 850: A Bigger Small Fiat

Fiat's new, 42-hp, 850, fueled up, gets
one horsepower for each 35.2 pounds. In
comparison, Fiat's little 600, stripped to
shipping weight, had 41.6 pounds for each
horse. The 850 will be welcomed by U.S.
fans of Fiat economy. The 51-inch Four
should approach the claimed 40 miles per

Star Hook Flips When Snagged

When fouled, a new star-shaped anchor
can be freed by snapping the upper trip
line so that tension is transferred to the
bottom end. Available in $2.98 10-1b. and
$4.75 20-1b. sizes, the Sav-It Star is made
by Bayview Casting, Alviso, Calif.

gallon at a steady 45 m.p.h. (over-all mile-
age will be less, of course). The car isn't
tiny, however. It's 145.75 inches long over-
all on a 70.92-inch wheelbase. At the
Italian introduction in early summer, Fiat
said export would be in “a few months,”
but units aren’t expected here until spring.

Artificial Wind

Rigged from a surplus swamp glider, a
wind machine gives paratroops and other
flight personnel a vivid demonstration of
what it's like to be blown across the
ground after a parachute landing. The rig
is at Hamilton Air Force Base, Calif.
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The Air Around Us

AUGUST 1964

How It Is Changing

Once local, air pollution has gone global;
it may now be changing us and our world

By Clifford B. Hicks

POSSUMS, once seldom seen above the Mason-

Dixon Line, now are a common nuisance as back-yard
garbage can upsetters in many parts of Canada. Mocking
birds, cardinals and other birds, considered “Southerners”
a generation or so ago, are spilling over throughout New
England. Temperatures in Northern New England have
climbed an average of 316 degrees during the past 60
years, which of course is the thing that makes those
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latitudes interesting to wildlife “Souther-
ners’ nowadays. But why is it warmer?

And why, in England, have a good many
species of moths changed {rom a light col-
or to dark over a long period of years?

Then, there's another odd thing happen-
ing: A few generations ago, our atmos-
phere had a slightly negative electrical
charge; today it is slightly positive.

These three seemingly unrelated facts
have one thing in common:

They are the first dirty straws in the
wind that air pollution may be causing
dangerous long-range effects in the Earth’s
climate, effects that might be irreversible.

Such effects could profoundly alter
plants, animals—and human beings.

Until recently, air pollution has been
considered a current problem involving
irritated eyes and lungs, tumbling prop-
erty values and an average American
cleaning bill of $65 per year. Under the
worst conditions, we know it can kill (Lon-
don’s poisonous smog of December, 1952,
snuffed out 4000 lives and hastened the
deaths of an estimated 8000 persons).
Without question, cosmopolites are fouling
their nests, and despite dedicated efforts
and the expenditure of billions of dollars,
the problem is getting worse.

But eye irritation, high cleaning bills—
and even choking death—are only a hint
of things to come. Thoughtful scientists
have grown increasingly alarmed about
the long-range effects of air pollution. We
may, many of them believe, be making an
open sewer of our sky literally producing
a gaseous brew that could make our at-
mosphere untenable for our children’s
children.

Dr. H. E. Landsberg, Director of the
Weather Bureau's Office of Climatology,
has painted a thoroughly frightening pic-
ture of the city of the future. Unless we
mend our ways, he has said, our cities
may well turn out to be giant pestholes—
places where to breathe is to commit slow
suicide. The population “will be an al-
lergic lot, with subacute carbon monoxide
and lead poisoning, suffering from chronic
bronchitis and emphysema, and dying from
sulphur-dioxide-induced cardio-respira-
tory insufficiency or from benz-pyrene-
stimulated cancer.”

These hyphenated hazards could be the
long-range results of the chemical reac-
tions taking place in the air around us
right now. Here are a few of the things
that may be happening:
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DIRTY PROOF of air pollution is the filter, below
right, which was originally white like one at left,
until it spent 24 hours in air sampling device (center)

Some scientists suspect that we may be
altering earth’s climate by tampering with
nature’s delicately balanced oxygen-CO:
cycle in which plants take carbon dioxide
from the atmosphere, use it and give back
oxygen, and animals including man take
oxygen from the atmosphere, use it and
give back carbon dioxide. When you burn
anything such as fuel for heat or power
vou also take oxygen from the atmosphere
and give back carbon dioxide.

The past three or four generations of
mankind have ripped out millions of
square miles of vegetation all over the
world and covered the exposed surfaces
with supermarkets and superhighways,
airports, housing developments, factories
and parking lots.

Meanwhile, we've been burning hydro-
carbon fuels—oil, coal, gasoline and natu-
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SUNLIGHT CONVERTED TO
HEAT IN ATMOSPHERE
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MAN’'S TAMPERING with nature has thrown earth's CO: cycle (obove) out of balonce. A prime offender,
researchers ogree, is the outomobile. Below, scientists ot Wayne State University use this giont sampling
machine to study aute’s effect. Duct arches over Detroit street, draws in air for measurement of exhoust content

ral gas—at a staggering rate that is climb-
ing each year.

We can blame the population explosion
and the industrial and scientific revolu-
tions, but the fact remains that we've been
pushing nature down a one-way street
with both hands. We spout more and more
carbon dioxide into the atmosphere; at the
same time we rip out more and more plant
life that could remove it.

Inexorably, the level of carbon dioxide
in the atmosphere is going up. According
to one estimate, it is rising about six bil-
lion tons every year.

Six billion tons isn’t really very much;
the earth's atmosphere as a whole contains
about 2300 billion tons of the stuff. With
the possible exception of city dwellers who
are exposed to it in high concentrations,
the additional carbon dioxide isn’t going to
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affect vour health directly. But with the
passage of years it could profoundly alter
the planet’s climate through what has been
dubbed, ironically, the “greenhouse effect.”

The glass roof of a greenhouse permits
light energy from the sun to pass right
through. When this radiant energy strikes
a surface inside the greenhouse, it is con-
verted into heat. However, the glass roof
will not permit the passage of much heat,
so some of the sun's radiant heat energy
has thus been trapped.

In the same way, the swirling atmos-
phere acts like the glass in a greenhouse
roof. Carben dioxide is the principle ele-
ment providing the “glass.” It lets the
sun's light through but, like a blanket,
prevents the infrared heat energy from
escaping upward.

If the “greenhouse effect” really is op-
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erating in the transparent canopy above
our heads, the carbon dioxide level of the
atmosphere should be rising, and so should
earth’s average temperature. Are they?

According to a recent report by the
Conservation Foundation, the carbon di-
oxide level of our atmospheric cocoon has
increased from 290 parts per million in
1890 to about 315 parts per million today.
It currently is rising at a rate of .T parts
per million each year. Even such a small
increase in the carbon-dioxide level should
trap a great deal more heat. Does it?

There is no conclusive evidence, but
Weather Bureau statistics show that aver-
age winter temperatures in the northeast
section of the United States have climbed
3.5 degrees in 60 years. The worldwide
average is a temperature rise of one de-
gree during the past century. This is pre-
cisely the increase that could be predicted
from the “greenhouse effect.”

The figures may, of course, represent
only a normal warming cyele, which will
be cancelled out by a cooling cycle in the
near future. This has frequently occurred
in the earth’s history. On the other hand,
it could also be the effect of stirring more
carbon dioxide into the ocean of air.

According to the Foundation, there is
some concern that, in the not too distant
future, the increase in the carbon dioxide
level may cause the average temperature
of the planet to rise as much as 12 to 13
degrees F.

“A change of even half this great,” says
the report, “would be more than sufficient
to cause vast changes in the climates of the
Earth: the polar ice caps would almost
surely melt, inundating many densely set-
tled coastal areas, including the cities of
New York and London . . . Many life forms
would be annihilated both on land and in

the sea.”

Thus the dirty hand of polluted air may
be tinkering at this moment with the
world’s climate. It may also be operating
in other long-range ways.

Biologists are beginning to wonder
whether the same smudgy fingers may be
reaching into the evolutionary process.

Those moths over in England have little
to do with the atmosphere’s carbon diox-
ide content, but they do prove a point: Air
pollution can affect evolution. Some 70
species of tree-living moths, since they
first came to the attention of zoologists,
have been light in color. In recent years
the trees in which they live have been
blackened by smog. The latest generations
of these species are very dark in color.

This is a small thing in itself, and cer-
tainly doesn’t indicate that, in the long
reach of evolution, air pollution is going
to change the color of man. Nature doesn’t
camouflage him to his environment. How-
ever, it is striking evidence that air pollu-
tion may cause an evolutionary change,
and therefore may—in other ways—be
working its subtle black magic upon man
himself. Over several generations, this
might take the nature of permanent
changes in the human lungs or eyes.

Man's Eyes May Change

Eyes might be altered because they are
sensitive to a particular part of the radia-
tion spectrum, and polluted air absorbs a
different part of that spectrum than pure
air. Aircraft bearing delicate instruments
recently soared through the skies over
London. Scientists inside were checking
whether there was a difference in infra-
red absorption between the gray smog-belt
of the city and the relatively pure air of
the nearby countryside. In some cases they

IN INDUSTRIAL CITIES air pollu-
tion reaches staggering propor-
tions. Fer example, it is esti-
maoted that in an average month,
the fallout of air-polluting solids
on such a city runs as high
as 100 tons per square mile

POPULAR MECHANICS



WHEN THE TEMPERATURE INVERSION is more than 4000 feet above Los
Angeles, all is bright and gay, as in the phote at left. When the layer
is less than 1000 feet, however, smog takes over, as in phote ot right

found profound differences that could ac-
count for a ground-temperature differen-
tial as much as nine degrees F. Over a
period of generations, such a difference in
infrared-radiation absorption might affect
the eyesight of those living under it. The
other end of the spectrum is affected, too.
In winter, ultraviolet radiation is 30 per-
cent less in the city than the country.

A research satellite recently radioed
back information that it had discovered a
layer of sulphurous gas around the earth
about 13 miles above the surface. Calcula-
tions later showed that this would be about
as much sulphurous pollution as would be
produced by the burning of sulphurous
fuels on earth. Could this polluted layer
have any effect on the climate of the earth,
or on human evolution? No one knows, but
it is a new factor in our environment.

Another big question mark is the change
in the atmosphere’s electrical charge due
to air pollution. In this case it is not gases
but solid particles that produce the effect.
Those particles vary greatly in concentra-
tion throughout the world., but consider
the average fallout for most industrial
cities: About 100 tons of solid particles
fall from the air on each square mile each
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month. This is truly a staggering figure.
Anyone living in this fallout inhales at
least 10 million million particles into his
air passages every day.

But the effect of these particles while
they are still in the air is unknown. Dr.
Landsberg has pointed out that in “natu-
ral” air there usually is a small surplus of
negative charges. The solid particles of air
pollution change the ionization balance
preponderantly to heavy ions, and this
produces a slight surplus of positive
charges. Can this change in the electrical
charge of our environment affect human
beings, now or in the future? Again, no
one knows.

Although the long-range effects of pol-
luted atmosphere have not been proven,
even the distant possibilities are profound-
ly alarming. Prof. Barry Commoner of
Washington University, representing the
American Association for the Advance-
ment of Science, has said:

“We have been massively intervening in
the natural world without being aware of
many of the biological consequences until
the act has been performed, and its effects
—which are difficult to understand and

(Please turn to page 178)

85



DIVING DOWN TO 150 FEET, specimen collectors in Scuba gear use
nets to cotch rockfish, which, if brought to the surface without
decompression, would die from the “bends” or gas-bladder expansion

FISH ARE CAUGHT by net or hook and line, and are then placed in
the decompression chamber. When the catch is complete, the divers
close the tank, securely belting down the tank’s airtight cover plate

They’re Beating the

A pressure cooker was the key to
bringing specimen fish up alive
from 300 feet. Now Marineland’s
catches are taken through decom-
pression just like human divers

By Bob Grant and John E. Boykin
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TAKING A TIP from deep-sea divers,
specimen collectors for Marineland of the
Pacific are bringing deep-dwelling fish to
the surface and protecting them from
death by the “bends” by using a pisca-
torial decompression chamber.

Early attempts to collect colorful rock-
fish from depths of 150 and 200 feet had
resulted in the death of the fish through
gas-bladder expansion (most fish have a
pressurized gas bladder—like a subma-
rine’s ballast tank—which enables them
to remain at chosen depths), and the
“bends,” caused by gases escaping from
the body at a rate that creates deadly
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COLLECTED in plastic bags, fish specimens are trans-
ferred to the decompression chamber, which is then
sealed to maintain the normal deep-sea pressure

bubbles in the blood.

Deciding to try decompression on speci-
mens, Marineland curator, John Prescott,
made a decompression tank out of his
wife's pressure cooker, fitting it with
valves for adding pressurized oxygen and
gauges for determining inside pressure.
The experiment worked.

Working out a decompression table for
fish, Prescott found that it compares al-
most exactly with the standard U.S. Navy
decompression chart for human divers.

The makeshift pressure-cooker chamber
was used for eight months; then Prescott
designed and built a special decompres-
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FILLED WITH FISH that normally live 150 feet below
ocean’s surface, the unique decompression chamber
is lifted to the boat's deck by a mechanical winch

AFTER 20 HOURS of slowly lowering pressure inside
the chamber to surfoce pressure, the hatch is opened

and the healthy fish specimens are then removed

Fish Bends

sion chamber that lifts fish from 300 feet.

This tank is made of 3&-inch galvanized
boiler steel, with standard boiler heads for
ends, and a boiler manhole and cover for
an opening, The 50-gallon tank, which
weighs 400 pounds, is fitted with valves
for oxygen and compressed air.

Fish at great depths are caught by hook
and line and raised to 150-foot depth,
where divers remove them from the hooks
and place them in the chamber, which is
then brought up to the deck of a boat.
The pressure inside the tank is gradually
lowered to surface pressure, a process that
can take as long as 20 hours.
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Sculpture Keeps Eye on Visitors

Visitors to the Ideal Home exhibition in
London were greeted at the entrance by
an optical illusion, a sculptured bust of
William Shakespeare that seemed to keep
an eye on them no matter where they
moved in the room.

Created by Major Lewen Tugwell, and
given the name “Sculptorama,”’ the bust
is a bas relief (method used for coins)
with a convex shape, and is set into the
wall. From any point it seems that the
eyes are staring at the viewer.
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Up the Creek Without a Pump?

The telescoping handle of a new col-
lapsible paddle is actually an efficient
bilge pump. Approved by the Coast Guard,
the 4-foot paddle requires only 20 inches
of stowage space. Accessories include an
air hose for inflating air mattresses, etc.,
and a boat-hook tip containing a double-
acting valve which makes it possible to
use the paddle with a pair of hoses as a
transfer pump. Hoses stow in the handle.

Available at most marine dealers, the
basic Paddle-Pump sells for $10.95; with
accessories, $14.95. It's made by GMS, Inc.,
8647 Sepulveda Blvd., Sepulveda, Calif.
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Tokyo Taxis Run on Liquefied Propane

Despite the fact that there have been
explosions as a result of escaping gas, one-
third of the taxis in Tokyo are now run-
ning on liquefied propane gas.

Converting from gasoline to L.P.G. has
cut operating costs for the taxis in half.

The Japanese L.P.G. is mostly butane gas
and is relatively inexpensive.

But some Japanese object to possibili-
ties of blasting off when they merely want
to get across town, and all converted cabs
must carry an L.P.G. label.
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Close Support

Skimming over the turrets of advancing
tanks, a U.S. Air Force F-100 practices
very close infantry air support, zooming
just a few feet above the ground so that
it can effectively knock out enemy ground
positions with rockets.
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Wheelbarrow Goes to War

The wheelbarrow has been converted to
an Army transport. The seven-foot cu-
cumber-shaped fiberglas shell is mounted
on a single balloon tire and has handles on
both ends. Opened, the barrow serves as
a boat with the handles as paddles.




The
Lore
Of Lures

What makes a lure catch fish?
Two leading manufacturers tell
how they design the “hot” ones

By Stuart James
PM Outdoors Editor

LURE MAKERS Dick Kotis and John Oney examine
result of several years' work, a successful lure that
duplicates appearance and action of a water snake

CREATED from a cast of o real minnow, the hook
attachment on this lure had te be redesigned to keep
the hooks from catching in the soft polyethylene body

ISHING LURES, the old saying goes,
are designed to catch fishermen.

“That's true,” says John Oney, research-
er for Fred Arbogast Co., “but if a lure is
going to keep catching fishermen, it better
also catch some fish.”

There are hundreds of lures on the mar-
ket today. Many of them, like the Pikie
Minnow, Flatfish, Abu Reflex, Lazy Ike,
Hawaiian Wiggler and Bass-Oreno, have
been around for years and have become
famous. But every year there are new
lures. Some catch more fishermen than
fish and they disappear. Others, like the
Rapala, which arrived from Finland a few

EVOLUTION OF A LURE is shown by the Pikie Minnow
(below and at right), a lure that has been famous
for over 50 years for use on the big northern species
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WHEN FISHERMEN complained the Hula Popper was
missing catches because fish were striking the skirt,
a double hook was added to the end of the lure

years ago, establish themselves overnight,
and stick around for a long time.

But what makes a lure catch fish? Why
are there so many sizes and shapes and
colors? How does a manufacturer go about
deciding that a lure is ready for the fisher-
man's tackle box? A lure, like anything,
has to have a beginning; how do they go
about developing it?

Looking for answers, we went out to
Garrett, Indiana and talked with Harry
Heinzerling, president of Creek Chub Bait
Co. We asked him point-blank what makes
a lure catch fish, and, without any hesita-
tion, he answered, “Hell, I don’t know.”

CREEK CHUB'S Ding Bat ran into trouble when hooks
fouled in the bucktail, @ problem solved by thinning
the tails and using a superior grade, soft bucktail

But after some thought, he became more
specific. “A lure is an imitation of some-
thing a fish likes to eat. If it looks appetiz-
ing enough the fish is going to go after it.
Qur Pikie, for instance, looks and swims
like a minnow, a natural bait food.”

Wandering through the small factory,
we watched the lures being turned on a
lathe, noticed they were made of white
cedar, and asked why. “I honestly don't
know,” Harry said. “Most lures are just
made of white cedar. I guess they always
have been.”

“It's a good wood to work with,” said
Austin Van Houten, shop foreman for

WHEN FISHERMEN requested more oction in the Pikie (left), the maonufacturer simply cut the original in
half (below) to give it a jointed bedy, which produced an entirely new wobble. Success of the jointed Pikie
brought requests for more action. A third section wos added (right), and the Pikie was then o three-piece lure
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Creek Chub, and the man who whittles
the first lure on a new idea, “It turns well
It's light, but it's also sturdy enough to
hold the hooks."”

When we passed through the painting
room where a group of women were deco-
rating the lures in a variety of finishes, we
asked why color is important. How does
anyone know that a fish can tell color?

Which Colors Are Best?

“Nobody can say for certain,” Harry
said, “but some colors work and some
don’t. The Pikie in rainbow colors won't
do anything in fresh water, but it's a killer
in salt water. You start off with the nat-
ural colors of the bait you're trying to imi-
tate, and then you try variaticns, Red and
white, for instance, are gocd colors. No-
body knows why, but fish like them.

“On the other hand, some days walleyes
will hit the silver shiner, but bass will only
take the dark lures. This is purely a mat-
ter of trial and error. Why are dark lures
better at night? We don't know, but over
the years dark lures have been so much
more successful at night that it has be-
come a matter of fact.

“Here's an example. We had a letter
from a fisherman in the East who wanted
a yellow Pikie. We made one up special
and asked him to let us know how he did
with it. When he said it was a success, we
made some more and sent them off to
some fishermen to give them a try. It
worked for them, so we added yellow to
the line.”

When we asked Harry what sort of re-
search went into the development of a

new lure, he smiled and said, “It's not
what you'd call an exact science. We sort
of bumble our way through, but we do
manage to get results. For instance, I say
to Van that we ought to have a plunker
for lightweight spinning tackle. We dis-
cuss pretty generally what it ought to do,
then Van whittles one out of a piece of
cedar, attaches a mouthpiece and the
hooks, and then he fishes it.

Not Enough Plunk!

“After a few days I ask him how it's
coming, and he growls, ‘Not enough
plunk!" This can go on for a week or a
m~nth. The size and position of the mouth-
piece might be changed twenty times. The
hooks get switched around, as well as the
screw eye for attaching the line. When
Van figures he's got the ‘plunk’ down pat,
we try it together. If we're both satisfied,
we decide on a color—let's say a white
body with a red head—we paint it, and
then the fellows in the plant fish it.

“This is the first real test; will it catch
fish? The results might show that it just
doesn't work. So then we'd experiment
with different colors. Let's say we try a
frog finish and fish strike it consistently.
It looks like a winner, so we make a cou-
ple dozen and send them to expert fisher-
men who will try them out.

“When the reports come in we have a
better idea of what we've got. Criticisms
can mean major changes in design, or even
scrapping the thing entirely and starting
over. But if the report is good, we'll make
another hundred and send them out to more
experts to give it a thorough going over.

FISHING CONDITIONS DICTATE the choice of a lure, and a single lake will

always require

variety. For

steep dropoffs (1) metal lures like the

Bomber and Abu Reflex or any number of spoons would be effective. For
deep holes (2) a bottom bouncer like the Dardevle or a deep-diving lure
will get down to the fish. Medium depths (3) require something like the
Flatfish; any lure that can be regulated by the speed of the retrieve
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UNIQUE PRODUCTION METHODS are necessary in
making lures. The fish-scale effect is created by hand-
spraying eoch lure through o screen of metal mesh

“It can run into a year or more before a
lure has proven itself sufficiently to be
marketed. In that time there will be all
sorts of changes from the original, maybe
nothing will be left but the ‘plunk.’ To be
successful, a lure must take fish in a great
variety of conditions.”

Bird and Mouse Lures

But what about the beginning:; where
do the ideas for new lures come from?

“Fishing,” Harry answered. “Fishing
and observing. One time I was fishing
thick lily pads for bass when I saw a red-
wing blackbird light on a lily pad, and a
second later a big largemouth came clear
out of the water and took the bird, There

ACHIEVING AUTHENTICITY that will fool fish re-
quires an individval cpproach, each lure being
worked to specifications that have proved o success

was a great idea for a lure. But I could
never figure out how to make it. On the
other hand, I had seen bass take a swim-
ming field mouse on many occasions, so
all we needed there was a surface lure
that looked and moved like a mouse.”

We asked the inevitable question: Will
lures take more fish than live bait?

“I wouldn't say that,” Harry said. “I
know a lot of men who fish with worms.
They enjoy it and they catch fish. It's all
according to what you want out of fishing,
If you're a meat fisherman, worms are
fine. I don't use them, myself. To me,
there seems to be more sport in trying to
fool the fish, and you haven’t really fished

(Please turn to poge 16B)

DIFFICULT SITUATIONS such as sunken trees (4), must be fished with a
snag-proof lure such as the Hawaiian Wiggler that can run down inte the
branches to get the fish. Open shallow water (5) is perfect for something
like the erratic flooting-diving Bass-Oreno. Moisy surface poppers are ef-
fective in open spoces in lily pads (6), and for heavy weeds ond cottails
(7) you need a weedless lure te slip threugh with @ natural action
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New for
Your Home

FOLDABLE OUTDOOR GRILL uses paper
for fuel. Air vents in steel basket cause draft
to fan intense heat that melts meat fat. keeps
flame going. Wadded news sheets broil a me-
dium-thick 2V-1b. steak in 6 minutes. $7.95;
Boone Mfg., 1701 Boone Ave., Bronx 60, N.Y.

Lo

ELECTRIC HEAT KNIFE cuts at up to 500°
F. through frezen or hot food. Pushbutton
operates l0-inch stainless blade with twe cut-
ting edges—serrated and smwtvpe. A six-foot
cord detaches for table carving. §14.95 from Os-
row Products, Hazel Street, Glen Cove, N.Y.

W ASTEBASKET /DUSTPAN combination with
built-in hand grip lets vou tilt basket on its
side, sweep into it and then stand it up for
regular use. Height of polyethylene unit is
22 inches; price: £198. Made by Republic
Molding Corp., 6330 Touhy Ave. Niles, Ill.

POPULAR MECHANICS



SOAP
L

W 2% 227

w‘f OM =0OFF
(AW =
’ihf NS ‘U& ,\1
| | o —
B

HOT 'WATER

DRAIN SUPPLY

THREE-MINUTE DISH WASHER operates
on water pressure alone, not electricityv. and
holds 32 pieces plus cutlery. Size aned installa-
fion mhrpl' to any kitchen; washer uses less
than 6 gals. of water. Price: 5109 through

Jara Mfg. Inc.. 149 David Dr.. Palatine. 1.
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SLIDING SPICE RACK holds 12 spice cans
in under-shelf space in cabinets, White vinvl-
coated, i's mounted with three screws to
underside of shelf, takes a 7 by 12-inch space.
slides out for ensy choice. Price: £1.98. Avail-
able from Gravline Houseware, Inc., Elgin, I

FIVE-SIDED SUN COT with 92-inch span holds two adults or three
children, assembles in minutes, weighs 40 bs. Fabric and lightweight
steel tubing become rigid with just six bolts: a fabric prestress
ing technique allows jor take-up of slack. Cot is held down in high

winds by ground anchor, Price:
to the cot frame, Made by Cleviab, Eox 8282. Lexington,
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$39: optional tent attaches directly
Kentucky,
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Fresh Water from the Sea
Can We Afford It?

How improved desalting tech-
niques — coupled with by-prod-
uets ranging from tomatoes to
electricity—are cutting costs

By Thomas E. Stimson

HEN CUBA’'S CASTRO shut off the

river water that supplied our Guan-
tanamo naval bas=, he got a reaction that
he undoubtedly didn’t expect. Instead of
resorting to diplomatic dickering for a
restoration of service, the United States
decided to get its fresh water directly from
the Caribbean Sea.

A sea-water distillation plant in opera-
tion at San Diego, California, was shipped
to Cuba and reassembled at Gitmo. As you
read this, a government official told PM,
the plant should be in full operation, pro-
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ducing about one million gallons of drink-
ing water a day.

Though Castro had nothing humani-
tarian in mind, his act called attention to
the growing worldwide need for efficient
methods of extracting fresh water, both
from the sea and from brackish sources
inland. Experts tell us that 99 percent of
the 320 million cubic miles of water on the
earth's crust is salty, useless for irrigation
by present methods and for the majority
of man's other needs. And expanding pop-
ulations and increased industrialization
have cut into our own fresh-water supply
to the point where a Congressional com-
mittee has warned that the U.S. “may be
in real water difficulties by the early
1970s.” At the present time, though, our
problems are largely regional. The South-
west and southern California are especially
arid. But the key question is whether cus-
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tomers can afford to pay the presumably
higher costs of desalted water. The picture
is getting brighter.

Plants set up ten years ago converted
sea water into fresh water at a cost of $4
per 1000 gallons. Before it was moved, the
San Diego plant had lowered the rate per
thousand to $1.17. Engineers say that new
techniques will reduce the figure to 50
cents. (That cost has already been reached
in converting brackish inland water, which
contains a much lower concentration of
salt than sea water.)

How do these rates compare with pro-
duction costs for natural fresh water?
According to the American Water Works
Association, it costs 15 cents per 1000 gal-
lons in New York City, and costs through-
out the country average about 35 cents.

“But comparing costs for natural water
and for desalted water is like comparing
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TOMATOES and other vegetables thrive in greenhouse
at the University of Arizono. Heat and fresh water
are token from brine supplied by desalting plant

HERE IS5 o typical flash distillation setup. Heated
sea water "flashes” into stream when it hits cham-
ber where pressure is just below beiling point




apples and oranges,” comments Pat
O'Meara, staff assistant in the Department
of Interior's Office of Saline Water. “It's
hard to pinpoint what does or doesn’t go
into the figures given for the production
of natural water. Is the use of general
municipal funds, for example, counted in?
The important thing, of course, is what it
will cost for new water to meet tomorrew's
greater demands.” O'Meara is certain that
in many areas desalination will produce
the cheaper “new"” water.

Happy with the Price

Even today's prices satisfy some people.
Over a year ago, the citizens of Buckeye,
Ariz., fed up with water that corroded
pipes and loaded cooking vessels with
scale, voted a bond issue for a desalting
plant. Today, they're still happy with the
installation, which produces 650,000 gallons
a day at a rate of about 50 cents per 1000
gallons.

Research in desalination is producing
some interesting and useful byproducts
which may affect the desalting costs. At
one university, scientists are using waste
brine to grow tomatoes and other vege-
tables. And in the Canary Islands, engi-
neers are putting up a facility that will
turn out fresh water as a companion prod-
uct to electricity. Westinghouse is building
the plant for a local public utility. It will
create 650,000 gallons of fresh water and
1500 kilowatts of power per day.

Another intriguing scheme is now being

THIS IS PART of the plant that wound up in Cuba.
Labels and lively paoint job helped exploin proc-
ess to public when plant was on San Diego scene

tested at the little fishing village of Puerto
Penasco on Mexico's west coast. There,
scientists of the University of Arizona are
extracting fresh water from the sea with
solar energy.

Puerto Penasco’s 4000 people have been
paying as much as $12 per 1000 gallons
for brackish water that is trucked in from
wells 18 miles away. During the summer
the trucks operated 24 hours per day.
Now, pure water is being supplied to the
town's hospital and school, and when the
new solar plant is in full operation, it will
produce as much as 8000 gallons per day
at close to half a dollar per thousand
gallons.

The University of Arizona's system is
both ingenious and simple. It was per-
fected by Carl N. Hodges and other engi-
neers of the school's Solar Energy Labo-
ratory over a three-year period. It can
produce a steady stream of fresh water
night and day, even though the sun shines
an average of only eight hours a day. This
is because enough water can be heated
daily and stored in insulated tanks to pe:i-
mit continuous operation.

The Puerto Penasco plant has three
main elements: an evaporator tower, a
condenser tower and a solar water heater
that consists of 300 feet of 6-foot wide
black plastic sheeting, laid on the ground
between curbs, over which two inches of
water slowly flows. A transparent plastic
sheet on the water's surface prevents
evaporation and a second transparent

ENGINEER ot San Diego tokes a sample of residual
brine being discharged into ocean. Analysis of
the sample tells how efficiently plant is working
g b 5L Ta e N
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sheet, supported above it by pressure
from an air pump, keeps cool breezes
away.

Sea water heats up to 150 degrees F. in
this solar energy collector and is then
sprayed into the top of the evaporator
tower. The tower is filled with short
lengths of perforated plastic pipe, dumped
in at random, that provide surfaces over
which the hot water can trickle. A current
of air blows upward through the tower
and evaporates a portion of the water.

The water vapor that is created this
way is ducted to the condenser tower
where it forms into droplets of pure water
on the outside surfaces of finned tubes
through which cold sea water flows. The
fresh water collects in the bottom of the
tower and is pumped to storage.

Meanwhile, the cold sea water that en-
tered the condenser at 60 degrees acquires
latent heat and leaves the condenser at
140 degrees. From there it is pumped to
the solar heater where its temperature is
raised another 10 degrees before it goes
to the evaporator. The action is continuous.

Only eight percent of the 150-degree
water that enters the evaporator is con-
verted into water vapor and carried over
to the condenser. The remaining 92 per-
cent, with its original load of sea salts
but now cooled to 70 degrees, is dis-
charged from the bottom of the evapo-
rator back to the ocean. Carl Hodges ex-
plains that a greater percentage of water
vapor could be obtained but that this isn't
desired at present because of the danger

FRESH WATER from the flash distillation plant is
too hot to pipe directly into the San Diego system.
Its temperature is lowered here in cooling tower

~— ——SEA WATER AT &0°

COMDEMSER
TOWER COLD SEA WATER COMDENSES |

WATER VAPOR INTO FRESH WATER; i
ACTION HEATS SEA WATER TO 140°

| EVAPORATOR EVAPORATES 8%
TOWER OF HOT SEA WATER
| ‘ TO WATER VAPOR
|
|

140°
SEA
WATER

I

EE‘ =”| \iwmwm:,

SOLAR WATER

RESIDUE BRIME HEATER

DISCHARGES TO OCEAN

RAISES 140° SEA WATER TO 150" TEMP.

FLOW CHART shows how solar heat is used to extroct
fresh water from the ocean. This system was devel-
oped by scientists from the University of Arizena

ARIZONA ENGIMNEER odjusts solar measuring device
that trocks the sun across the Mexican sky. By
using stored hot water, plont can operate at night
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FLOW CHART (left) shows how the long tube-vertical process works. It is
used to desalt sea water at o plant in Texas and the electrodialysis methed
(right) is employed in North Dakota on brackish water. Electrodialysis takes
advantage of the fact that dissolved salts are present in the form of ions

of forcing some of the salts out of solution
and clogging the evaporator.

Hodges expects that the pilot plant at
Puerto Penasco will produce water at
something more than half a dollar per
thousand gallons. This plant, however, is
merely the forerunner of a million-gallon-
a-day setup, which may drop the cost of
fresh water below 50 cents per thousand.

Throughout the world, areas that are
water-deficient almost always have plenty
of sunshine, and so the University of Ari-
zona's experiment (in which Mexico's
University of Sonora is cooperating) is
being watched with great interest by wa-
ter engineers in South America, Australia
and the Near East.

To a great extent the cost of distilled
water depends on the size of the plant.
The greater the volume, the lower the cost
per gallon. This is the basis for an enor-
mous water-and-power plant that has just

been proposed by the Atomic Energy
Commission and the Department of In-
terior. The inter-agency study suggests
building a huge, nuclear-fired plant on
the California coast that would produce a
river of fresh water from the sea and at
the same time create enough electricity to
serve a population of a million people.

An indication of the giant size of the
plant is that its waste heat, pumped back
into the water, would raise the tempera-
ture of the ocean from the existing 52 de-
grees to at least T0 degrees, along 40
miles of coast and half a mile out to sea.

The dual-purpose plant would desalt up
to 800 million gallons of water per day at
an estimated cost of 22 cents per 1000 gal-
lons at the plant site, and at the same time
produce as much as one and a half million
kilowatts of power.

The study shows that the California

(Please turn to page 174)

HEAT INPUT IS USED efficiently in the forced-circulation vaper-compression
process (left) because compression increases energy content of the vapor. New
Mexico has plant using this method. A freezing plant, also diagramed, will
open in Morth Carolina. Freezing method is new and said te have good potential
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Test Firing the XP-100

By Ken Warner
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A MODERNISTIC SAWED-off varmint
rifle, the Remington XP-100 is a single-
shot, bolt-action handgun that packs more
long-range wallop and accuracy and flat
trajectory than any other handgun built.

Weighing 3% pounds, and 1634 inches
long, the XP-100 shoots a 50-grain .221
bullet at 2650-f.p.s. muzzle velocity. With
a Bushnell 1.3X telescopic sight, I shot six
groups at 100 yards, and stayed under three
inches for five shots.

Major difficulty was getting the hang of

OMNE-PIECE stock permits precision barrel bedding.
Inset: large .221-cal. cartridge and .22 long rifle

controlling a 3%; pound gun that will give
the accuracy of a rifle. The least little
twitch is embarrassing. But this was mas-
tered with practice, and then [ easily
blasted quart oil cans at 100 yards as well
as gallon cans at 150 and 175 yards. I shot
a Florida buzzard, the first varmint target,
at about 140 yards.

Though it's not as easy to hold as a rifle,
it would take an excellent varmint rifle to
match the XP-100's accuracy—an unusual
guality in any handgun.

THREE SHOTS fired from bench-rest ot 100 yards

measure just under 3% inch from center to center
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Tape Produces Light by the Yard b

Flexible Tape-Lite by the foot, yard or mile lights almost any-
thing. It's a long strip of luminescent panel made by Sylvania. The
panel consists of a thin strip of aluminum foil, a layer of phosphors
and a transparent conductive coating sandwiched between clear
plastic. Plug it in and it lights. Tape-Lite is 142 inch thick and has
an inch-wide lighted area.

Quick Splint Uses Air

A sportsman can now im-
mobilize a broken limb with
an air splint—a double-
walled plastic tube with a
zipper down one side. In-
flated, the tube presses even-
ly against the injured limb.
Prices start at $4.95. The
maker is Development, Inc.,
3535 Lee Road, Cleveland 20,
Ohio. Splints come in half
and full-length sizes for arm
or leg.

Sweden’s Amphibious Troop Carrier for Atom War

Fully enclosed with armor plating and gine, the Pbv 302 has a top speed of 40
mounting a 20-mm. automatic cannon with m.p.h. on a smooth road. The steering
a 360-degree range, an amphibious troop system works on a clutch-brake system
carrier suited to tactical nuclear combat and suspension is arranged through tor-
has been developed for the Swedish army. sion bars and hydraulic shock absorbers.

Powered by a 270-horsepower diesel en- It will hold 10 fully equipped soldiers.
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See-as-You-Talk Telephone

Want to see whom you're talking to?
The new Bell Picturephone makes it pos-
sible. Pick up the receiver, push two but-
tons and punch out the number you're
calling. That does it. Screen, camera and
speaker are contained in the oval chassis.
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Sea-Going Tractor

Designed for dense marsh areas and ter-
rain that must be reached by crossing
rivers, a four-ton Ford tractor floats to its
destination. It is equipped with ballast
tanks and huge, deep-lug tires that aid in
flotation and add paddlewheel propulsion.

Thin-Air “Rudder”

Holding a parachutist in vertical posi-
tion until he is ready to open his para-
chute, a drag balloon—the Ballute—has
been developed by Goodyear Aerospace
for use by Gemini astronauts who might be
forced to bail out in rarified atmosphere.
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One worry restorers of circus classics have 1is
keeping tigers out of termite-riddled cages

By Bill Wilson

ACH YEAR, ON JULY 4TH, Wisconsin's largest city wel-
comes a half-million wide-eyed visitors to its annual
“Day In Old Milwaukee.” Highlighting the gala occasions is
an old-time circus parade complete with blaring bands, gaily-
bedecked lumbering elephants, zany clowns, wild animals,
Indians, an honest-to-goodness steam calliope and 35 com-
pletely restored, elaborately decorated circus wagons—the
identical ornate wagons which delighted youngsters and
grown-ups throughout America when Grandpa was a boy.
The three-mile-long parade, featuring all of the nostalgic
sights, sounds and smells of a half-century ago, moves west
from Milwaukee's lake front along a five-mile route through
the city’s downtown section. It passes a reviewing stand at
the Municipal Auditorium where Ringling Brothers and
Barnum and Bailey’s circus is rounding out a week’s en-
gagement, and turns back again toward the lake. No motor
vehicles pull the historic old parade wagons. Instead, big
eight-horse teams of draft animals and saucy little Shetland
ponies provide the motive power. Since horse-drawn circus
parades disappeared from the American scene 40 years ago,
Milwaukee's completely authentic, live re-enactment consti-
tutes the largest animated museum exhibit in America today.
Guiding genius behind Milwaukee's adventure in nostalgia

RESTORING ORIGINAL circus wagons is much more tedious than recreating
them from new materials, but for circus buffs it makes nostalgio authentic
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is C. P. “Chappie” Fox, who is director
of the Circus World Museum at Baraboo,
Wis. Here in original buildings which were
for 34 years the winter quarters of Ring-
ling Brothers Circus, Fox and his staff
have collected and restored 35 historic
parade vehicles dating from as early as
1880. When brought to the museum, all
of the wagons had suffered in varying
degrees from the ravages of old age, fire
and vermin. Today, after much compli-
cated rebuilding, and resplendent in bril-
liant new coats of paint and gold leaf, they
are rolling again.

“Our job would have been considerably
easier,” Fox points out, “if we were con-
cerned only with exhibiting the wagons
here at the museum. It's comparatively
easy to fill up their holes and cracks with
putty and apply a coat or two of fresh
paint. They'd look nice and new again,
But putting them in safe operating condi-
tion is an entirely different matter, par-
ticularly when our cage wagons carry
live wild animals, and when they will all
be subjected to the jerks and bumps of a
125-mile truck ride, loading and unload-
ing, in addition to the stresses of the actual
parade. This means that we had to rebuild
our wagons just like new.

“Take one of our cage wagons, for in-
stance. When it came in from California
we thought it was in remarkably good
shape for its age. After some work on its
brakes and wheels, we thought it could
safely carry a couple of lions or tigers in
the Milwaukee parade. Then we discovered
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OLD WOMAN who lived in shoe lived in very old
shoe indeed. But after job of refurbishing and re-
painting shoe and children, she had @ new home

that its corner support beams had been in-
fested by termites, and while we were re-
placing these, we decided to take a look
under the floor.

“The wagon had seen service with a
number of circuses over a period of about
40 years,” Fox explained. “When we
ripped up the flooring we found that urine
from the caged animals had penetrated
through the floor and that the 3s-in. bolts
in bolsters which supported the main run-
ning gear of the wagon were rusted down
to less than Y4-in. in diameter. The wooden
bolsters, while they looked all right from
underneath, were rotted out inside to
such an extent that a severe jerk or other
unusual strain on the wagon during a
parade might have pulled it completely
apart. Naturally we had to begin rebuild-
ing it almost from scratch.”

Seven-Ton Calliope

The museum’s ornate parade wagons
range in size from a light-weight llama
cart to the ponderous seven-ton steam
calliope, “America,” and the parade fea-
tures at least one vehicle from every
major circus which ever exhibited in the
United States. Each bears a proud old
circus name: Forepaugh-Sells, Ringling,
Cole Bros., Gollmar, Barnum and Bailey,
John Robinson, and a host of others. Most
wagons have served with several circuses.
The oldest, the Lion-and-Mirror Band-
wagon No. 1, was built in 1880 for the
Adam Forepaugh Circus as a tableau
wagon portraying St. George slaying a
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CINDERELLA BEFORE restoration was extremely shabby
scullery maid, and so was Prince Charming. Even
wogon on which they rode had four ancient flat tires

huge dragon. Its gilt carvings still stand
out in bold eight inch relief, and its present
weight is slightly over 5% tons. In 1892 it
was converted into a bandwagon by the
Ringling Brothers, and was used by them
through 1920. Later it served with the
Cole Bros. and Christy Bros. Circuses. On
parade, the Lion-and-Mirror Bandwagon
is drawn by eight bay Clydesdales.

Cinderella and Queen Victoria

Most popular of the museum’s parade
vehicles is “Cinderella,” an exquisitely
carved gold, white and blue float drawn
by 16 prancing ponies. Cinderella, Mother
Goose and the Old Woman in the Shoe
are the sole survivors of seven Fairyland
floats built for the Barnum and London
Circus during the reign of Queen Victoria.

During the week preceding Indepen-
dence Day, these and the museum'’s other
restored parade wagons are loaded aboard
huge flat-bed trailers and transported—
with state police escort—the 115 miles
from Baraboo to Milwaukee. And rolling
in from all over the midwest and southern
Canada, truck wvans arrive with the
multiple hitch teams of draft horses and
ponies, numbering 300, Following a two-
day orientation period for horses, riders
and drivers, it is time to furl back history.

Early in the morning the cages of wild
animals arrive: six tigers from the Ring-
ling Brothers and Barnum and Bailey
Circus in their compact traveling cages.
A fork truck lifts each cage to the level
of the wagon door. Cage and wagon are
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CINDERELLA AFTER restoration is hondsome, gilded
lily, with handsome Prince to (put on her) boot.
This picture was taken at Baraboos's Circus Museum

lashed together with rope, then the
doors are slid aside and the animals trans-
ferred. And then there are bears, and deer
and hippopotamuses—ten wagons in all.
The Grand Marshall gives his signal.
Gaudily uniformed bandsmen lift glit-
tering instruments. Banners fluttering,
spangled ladies smiling, the march blares
out and horses muscle into their harness.
Sometimes slowing down or stopping a
five-ton circus wagon can become as
serious a problem as pulling it, according
to Fox. “Our lighter wagons and parade
floats all have foot brakes,” he points out,

TABLEAU WAGON with charging tiger is typical of
wagons used in circus parades of long ogo. Some
35 of these historic wogons were rebuilt ot museum
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IRON TIRES, or rims, were used on larger wagons in old-time parades. Job
of refitting them to wheels employed wheelwright's tool (left) to measure
wheel, then plocing red-hot rim on wheel, then in water, to shrink rim to size

“The big ones use brakes which are chain-
operated by means of a hand wheel, and
when they are working properly these
brakes can skid the wheels of the heaviest
wagon. The driver may have six or eight
horses out in front, but only the two
closest to the wagon can do any holding
back., Thus brakes are mighty important.

“All of a circus wagon’s brake rigging is
bolted to wood, and on one that is 60 or 70
years old, some of this wood gets pretty
tired. It may look sound, but when you're
going down grade and applying the brakes,
a key bolt could pull right through the
wood, leaving the driver with no brakes
at all. Brakes on all of our wagons have
had to be completely rebuilt.”

Often as many as 40 coats of paint have
been removed prior to refinishing the
museum’s parade vehicles. In actual circus
use they were repainted every year, and
no paint was ever removed until the
wagons arrived at the Baraboo museum,
Scraping away a half-century’s accumula-
tion of paint has accentuated the wagons'
relief carvings and has enabled the
museum to recreate them in their original
brilliant paint or gold leaf. This gives
the vehicles an elegance all their own.

In several instances carved figures of
considerable size have had to be replaced.
The museum’s green-and-gold cage wagon,
built in 1886 for Barnum, Bailey and
Hutchinson’s Circus, suffered extensive
fire and theft damage prior to being added
to the Baraboo collection. Two of its four-
foot, gilded figures of page boys, the

wagon's corner carvings, were lost, Main-
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tenance Superintendent Ernest Zimmerly
restored the remaining carvings, copies
of which were then cast from fiberglas
molds of the wagon's other two corners.

Wheels too have had to be re-tired, re-
built or completely replaced. “It takes a
mighty sturdy wheel to support our big
hippo tank,” Fox says. “The wagon alone
weighs in the neighborhood of 9000
pounds, and when vou add the 3500-
pound animal and 2500 pounds of slosh-
ing water plus the combined weights of
driver and brakeman, vou want to be
absolutely sure that those wheel spokes
and rims will do their job.

“Our big bandwagons must carry 18
bandsmen, their instruments, driver and

MIRROR TABLEAU, another greot circus wagon from
early U.5. circus, wos pulled by team of horses.
Wheel broke in driver's seat is similar to ftrain's
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STEAM CALLIOPE, truly nostalgic sound of great
old circus parades, receives new vocal chords. Orig-
inally built in 1903, it measures six feet in length

brakeman. Thus not only the wheels and
undercarriage, but also the supporting
beams, struts and crossmembers must be
in first-class shape.”

Elephant’s Maternity Dress

Mr. Fox' problems are not limited to
restoring the museum’'s wagons either.
“Mrs. Mamie Ward, our seamstress, is a
genius at reproducing elephant blankets,
wagon banners, costumes and the trap-
pings for camels and horses. She was a
featured aerialist in American circuses
for more than 40 years, so she knows
exactly what these articles should look
like, and how to go about making them.
Mamie insisted that we measure every

CLOWNS, TOO! Mo restoration needed here, but
circus parade would not be complete without them.
Clowns are from Ringling Bros. and Barnum & Bailey

one of Ringling's 10 elephants, each of
which is a different size and shape. Thus
each of her huge blankets is tailor-made
for one particular elephant. Otherwise it
would hang like a maternity dress.”
When Milwaukee's colorful circus
parade moves out each July 4th, every
wagon is a completely authentic, sturdily
rebuilt restoration. There are no replicas.
In the museum’s files are photographs of
each vehicle in actual use in various
circuses 50 or 60 years ago. “We also
photographed them exactly as we found
them,” Fox says, “and again after they
were restored. We use these photographs
constantly. Without them I don't believe
we could do the job. * k&

PEOPLE-CARRYING wagon takes its place in line of march in Milwaukee
Fourth of July parade. Originally part of Christy Bros'. circus, it is
one of many vehicles restored to operating condition for annual parade
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Special spongy plastic makes
safe, self-contained packages for

gasoline and other flammables

MISSILEMEN have long known the ad-
vantages of solid fuel over liquid fuel—
it's easier to transport, easier to store and
safer while stored. Yet these advantages
have never been exploited commercially.

Now at the Southwest Research Institute
near San Antonio, Texas, scientists have
found a practical method for delivering
common liquid fuel in solid form. The fuel
is dispersed in a plastic solution that is
then jelled and cured to produce a crust.
The result is a spongelike brick that is
actually 95 percent fuel.

The brick is solid enough to bounce
without damage, porous enough to float on
water, yet it can be burned by lighting a
match to its surface or it can be sliced
open and the fuel squeezed out and used.

Gasoline, naphtha, kerosene, lubrication
oil, home-heating oil and even ether are
some of the liguids that could be stored in
these bricks. Southwest, a nonprofit re-
search organization, is not saying what the
plastic solution is nor how it is processed
since it is not yet patented. But it foresees
several commercial applications.

Military services could use the bricks in
remote areas, especially in guerilla war-
fare, where transportation and storage of
liquid fuel is impractical. The bricks could
also be used as solids for markers, emer-
gency runway lights or as floating buoys.

Fruit growers or farmers could use them
as smoke pots.

Outdoorsmen could use them for camp-
fires, or as starters for charcoal.

If made small enough, they could be in-
serted in cigarette lighters.

Motorists could throw a few bricks in
the trunk for emergencies.

In all cases the self-packagability for
carrying and storing is the chief advan-
tage. Also, since the plastic is organic
material, it will burn along with the fuel
at a controlled rate, and it is safe enough
to drop from aircraft without exploding on
impact.

In a corollary experiment, fuel is being
put into minute bead-size capsules for
even more localized application—spot dry-
cleaning, fuel additives, even bleaches.
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Now They're

FUEL BRICKS come in wvariety of colors. Eoch
color could signify different type fuel. Hard
crust locks fuel in brick's spongelike interior

EASILY CUT, bricks can be sliced like butter and
used in small pieces, or cut in half like lemon
and each haolf squeezed dry of its contents
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Storing Fuel in Bricks

BURNED WHOLE, brick can be used as marker signal, runway flare or fire
starter. Maotch opplied to its crust will set it oflame safely. It burns
slowly at o steady rote, unlike ordinary container which might explode

DR. JAN AL, who created plostic process, shows  FUEL CAPSULES are small brothers to bricks. Fuel
how fuel is squeezed out of brick so it con be is ingeniously stored in beadlike balls for more
used nermally. Each plastic brick is 95 percent fuel limited opplications. Beads crush easily for use
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You Can Make a

QUALITY
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HAT MAKES THIS a quality gui-

tar? For one thing, the materials.
The top is fine-grain spruce and the other
parts are Honduras mahogany—hoth “mu-
sical grade” woods. Cheap models may use
gumwood, birch veneer, etc., usually cov-
ered with a heavy coat of finish that is
too thick for good sound.

Another quality feature is the large-
size authentic “folk"” shape. The size pro-
vides volume, and the shape at the “waist”
lets you string the instrument “heavy” if
yvou wish. In addition, the neck joins the
body at the fourteenth fret instead of the
twelfth, allowing easier fingering low on
the neck.

A third quality feature is the construc-
tion. The top is braced with special “fan”
bracing instead of the simpler symmetrical
bracing. With fan bracing, you get extra
strength where the “string loading” is
heaviest. Without it, your guitar may be
fine in the treble or in the bass, but rarely
in both.

Finally, the cost is kept down by elimi-

nating the banding and purfling often used
to ornament commercial guitars and which
have no effect on the musical quality.

In spite of the delicate-seeming nature
of any stringed instrument, a guitar is not
difficult to make. The single most critical
aspect is the selection of materials, and
all the materials mentioned here are avail-
able in “musical instrument grade.” Prices
will vary between suppliers, and the cost
of the finished instrument will also depend
on how much you wish to pay for a finger-
board and the tuning keys, plus the cost
of a commercial bridge if vou decide to
buy one rather than make your own.

Turn the page for complete step-by-step
photographs.

STEP A. Glue up a 20 x 24-in. open rec-
tangle of pine 1 x 6s, six layers thick,
and interlap the corners. From this thick
assembly, you will cut the bending forms.
Next, make up a 1-in. grid on a sheet of
cardboard and enlarge the outline of the
guitar, picking it up from the drawings.
Then cut out the grid pattern to form a
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full-sized template for making the forms.

STEP B. Trace the outline of the guitar
on the glued-up form. It takes three cuts
on the bandsaw to produce the two bend-
ing forms. First, make a cut 112 in. outside
the template outline. Next, make an entry
cut at the center of the large end and run
around 1% in. inside the template line.
Finally, make a cut precisely on the tem-
plate line. Screw a block of scrap wood to
the end of the outside form across the
entry cut to hold it together. Cut the inside
form into four quarters. Using a rasp and
block plane, smooth the surfaces of the

form so they won't crease the sides during
the bending operation.

STEP C. Although the top of the guitar
is absolutely flat, the bottom is bowed
slightly. To achieve the proper profile
divide the outside form into five equal ver-
tical sections, and starting from the lower
end, mark the depth at the end of the
first section 43s in. At the second, the
depth should be 4" in: the third is 41%
in.; and the forth, the one nearest the neck,
is 414 in. Strike a curve through these
depth location points, and plane down the
bending form to the proper profile. At this
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point, cut the outside form into two pieces,
and provide a screwed-on block at the
neck end, as you did at the large end.
These blocks are required because, from
time to time, yvou will have to take the
form apart, but it must be possible to put
it back together in precisely the same
shape. With these blocks in place, now cut
a 3-in. section out of the outside form in
the exact center of each end. You'll work
through these spaces when putting on the
neck, end blocks, end knob, etc.

STEP D. Once the sides are bent, you will
want to keep the assembly in the form

AUGUST 1964

throughout most of the rest of construc-
tion. Therefore, the inside forms must be
narrowed by about 53 in., so they won't
interfere with installation of the glue-
block lining. An easy way to do this is to
clamp a scrap of wood so that one end is
3% in. from the bandsaw blade, then run
the four pieces of the inside form through.
Be sure to allow for the taper of the out-
side form. Notice in the photo that the
ends of the form pieces have been rounded,
This is to reduce the chance of marring or
splitting the sides while they are being
bent.
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STEP E. Although the bending form is, in
theory, symmetrical, it's a good idea to
key each part of the inside form to its
location against the outside form, as shown
by the registry marks, If your materials
came rough-sawed, as is likely, you must
either plane them smooth by hand or take
them to a shop which has a planer. The
job is quite simple by hand. First, plane
away all the obvious saw marks. Then
mark over the entire surface of the stock
with a soft pencil, and plane away the
pencil marks (see photo G, showing plan-
ing the top). Continue until the sides and
bottom and top are all down to ' in. max-
imum—preferably %12 in. for good playing
quality. It's important that you plane both
sides smooth. (If you are working with
rosewood, do not use a power planer. This
wood has such a wild grain that it might
shatter, and you'll be safer taking it down
to thickness with a scraper.)

To prepare the sides for bending, make a
tank by bending up the four sides of a 5-1t.
length of aluminum flashing, fill it with
water and place it across two burners of
the kitchen stove. The boiling water will
permeate the wood quickly so that it bends
easily. Weight the side pieces down to
hold them submerged. Then, working
rapidly, take one side out of the water and
place it in the outside form. Press it down

(Please turn to page 188)
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TEA HOUSE

Under an August Moon

ON THE SIDE OF A HILL overlooking
a green valley near Portland, Ore,, is a tea
house set among the trees, which lures the
Zaik family and friends to come sit awhile,
to relax in the quiet and coolness of a
wooded area. It's a pleasant place to be.

Designed by owner-architect Saul Zaik
in cooperation with the Western Pine As-
sociation, this retreat-on-stilts has a raised
platform deck constructed of 2x4s spaced
to allow for proper drainage. The lineal
emphasis of the long wood members makes
the deck look longer than it is.

The benches provide built-in seating

COMCRETE
PIERS
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space without the need for constantly
juggling furniture. But if you prefer to
use furniture, the same detail can be used
for a simple railing. Just omit the back
rest, bench and legs.

The roof beam, rafters and center struc-
ture are all of weather-resistant white fir,
For extra durability, you might want to
use pressure-treated lumber for beams
and decking. However, it is less expensive
to mop or spray the wood with a good pre-
servative, such as pentachlorophenol. Posts
should be end-dipped where they rest on
concrete piers.
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BIG SQUIRT will delight your son
enough to boost your water bills, but it
should guarantee a green lawn. As the gun
is fired it clacks loudly and squirts a short
pencil-stream of water, supplied by a hose
connected to a pistol-grip nozzle. The

= ﬂ' — -

nozzle is triggered by a cam pinned to a
crank which depresses the handle.

The hole locations and the dimensions of
the housing may have to be varied slightly
to suit the nozzle. The one I used is an
Aqua Gun which 1 bought at Western
Auto. The end of the nozzle requires a bit
of modification; the flared portion must be
cut off and the end of the nozzle tapered
with a file so the conduit barrel can be
forced over it. The same cut will also re-
move the valve's cone shaped tip.

A key part of the gun is the #u-in. tub-
ing, the end of which is tapered and forced
into the nozzle. The tubing’s small inside
diameter narrows the wide spray into
forceful bursts of “fire” that travel a sur-
prisingly long distance.—Thomas Sikes
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TUBING FORCE
FIT IN NOZZLE
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Give your loved ones
a lift with this . ..

CHAIR
THAT &
CLIMBS A
THE
STAIRS

Steep stairways needn’t be
agony for the elderly or the
handicapped. A chair lift is
no luxury when you build
one from angle iron and a
battery-operated boat winch

By F. Kirk

OMMERCIAL stair-climbers have

been a feature in wealthy households
for some years, but the purchase and in-
stallation costs have always been prohibi-
tive for the average home.

Ironically, it's in the more modest home
that a straight, steep staircase presents
the greatest problem: There's seldom space
to spare for a ground-floor bedroom, so the
older person or convalescent must either
struggle up and down the steps or become
resigned to imprisonment upstairs, cut off
from the life of the house.

It was our goal, therefore, to present a
stair-lift made of inexpensive materials
from plans simple enough for any do-it-
yourselfer to follow. You don’t need your
own welding equipment for the assembly.
The original builder merely cut the angle
iron and rod to length and took these parts
—plus the four casters—to a local machine
shop. The welding charges came to about
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Perrow, Jr.

$25. To avoid any tricky mitering or bend-
ing, all angles were cut square and lap-
welded at corners. Only one joint was
given special treatment—the lower end of
the winch-support channel. For extra
strength, the channel is locked into the
cross angle by means of mating slots, prior
to welding, as shown on page 121.

This homemade device can't, of course,
compete with commercial models as far as
appearance and compactness are con-
cerned. Most of these have wall-hugging
tracks and fold-up seats that leave the
stairway unobstructed when they're not in
use. Our rugged version requires perma-
nent installation of a double track—angle
iron screwed to a bed-strip that bridges
the stair treads. Whether the truck is
parked at the base or the top, it squats
across two feet of the stair width, with a
center track exposed. The stairway will
still accommodate foot traffic, of course.
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PARKED AT BASE of stairs, truck rests against double
2x4 spocer between ftracks. Mote how battery
cradle is centered on the seat rail, needs no bottom

GOING UP, seat rides lavel while winch reels in
cable, pulling truck smoothly along track. The winch
switch is mounted within easy reach of passenger

FORWARD-
REVERSE

TRICKLE SWITCH

CHARGER

The truck is pulled up the incline by
means of a cable wrapping itself around a
revolving drum. The drum is a standard
boat-trailer winch that operates off a 6-
or 12-volt auto battery. It's activated by a
1-hp., 220-V. forward-reverse switch. A
trickle charger, plugged into house cur-
rent overnight twice a week, keeps the
battery at full charge. As shown below, it
can be attached to keep it handy.

The battery hitches a ride in a cradle
welded to the lower side of the seat frame.
The one shown at left is a length (about
48 in.) of sheet steel wrapped around the
battery and welded to the seat brace.

As shown in the upper-left photo, the
track ends just below the bottom tread.
You'd trip over it if it extended to the
floor. To determine track length, measure
from this tread to a point above the top
landing that will best position the chair
for stepping on and off. In most cases, this
dimension will also be the cable length, but
buy enough extra to allow ahout 10 wraps
around the drum. The cable shown is -
in. wire-core, capable of supporting over
53000 lbs. The winch is a government sur-
plus item, purchased for under $50, includ-
ing the mounting bracket. A mail-order
source is Airborne Sales Co., 8501 Stellar
Dr., Culver City, Calif. It has a clamp in-
side its drum to anchor the cable.

Perhaps the most critical step in the
installation is anchoring the upper end of

AT TOP OF STAIRS, upper casters nudge 2x4 stop as
winch is switched off. Rider then extends one foot
to landing and steps off. Top cable anchor is critical

CABLE ANCHOR BOLT
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the cable. No screw-eye or staple plate
could, of course, withstand the dead-weight
tug of truck-plus-rider. In the installation
shown, a long anchor bolt, secured from
the local power company, was passed com-
pletely through the door frame at the top
of the stairs, and two nuts were locked
snug against a large washer. This type of
bolt has the advantage of a cast eye. Be
wary of the standard wire eye-bolt with
an unwelded eye you can force open.

However, a heavy-duty version, formed
of %%-in. rod, should be plenty strong
without an eye weld. If you can't locate
such a bolt, you can order one by mail
from a building specialties concern, such
as Hohmann & Barnard, Inc., 39-63 63rd
St., Woodside 77, N. Y. Specify brass or
steel rod, 12 in. dia. and shank length.

If you have to anchor at a hall corner,
you may have to open a small patch of
wall to discover how long a shank you'll
need, and to turn the nuts against the face
of the stud. The bolt must, of course, be
located directly at the top of the stairs. If
the stairs form a T with an upper hall, for

AUGUST 1964

FH SCREWS ™. 1 Sy

%" 10

47-DIA.
| RIGID CASTER
(MEED 4)

- \ by
N, \\ Vo xdls" MACHIME BOLT
THROUGH TRACK

I_ 17%" LONG

7

example, the anchor couldn’t be placed on
the wall facing them, since this would
stretch the cable across the hall passage.
The height at which the bolt is located
should be such that the cable roughly
parallels the incline of the track. This
means the anchor will be about the height
of the top of the winch drum.

In order to keep this project within the
scope (and budget) of the average home
workship, construction has not been com-
plicated with elaborate safety accessories.
It is assumed you will take precautions
similar to those employed by the builder
who designed the original model of this
lift, and has enjoyed safe operation in his
home for two years. These precautions in-
volve thorough testing after installation
(before instructing any elderly persons in
the mechanical operation) and frequent
checking of the cable, winch and dead
anchor. If there are adventurous children
in the house, you may want to back up
yvour don’t-touch admonition with a prac-
tical deterrant such as a lock switch, or a
hinged cover that can be padlocked. * * *
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IG ADVANTAGE of a weatherproof

wooden luggage compartment over
common canvas-covered luggage racks is
that it can be made theft-proof by simply
installing a hasp and padlock. But that's
not the only virtue of this low-cost project.
It’s also easier to open and close, and you'll
have no worries about the tarp coming
loose and flapping in the wind. Further-
more, the appearance is much more pleas-
ing, since you can paint the compartment
to match the color of your ear.

You'll find that a luggage box is espe-
cially useful for long trips in a station
wagon, since it provides a place for carry-
ing all of your luggage, leaving the interior

122

of the car free for passenger use.

Construction is extremely simple. All
joints are both glued and nailed. Set all
nails and fill the holes with wood putty.
Once you have assembled the box, sand all
surfaces to assure a “car-body” finish
when painted and round the edges slightly
to prevent paint from chipping. Locate the
bottom cleats (J) so that they will fit over
the front carrier rail.

While the project can easily be built
from the plans at right, you may wish to
work from a full-sized pattern. To obtain
one send $1 to Steve Ellingson, Popular
Mechanics Pattern Dept., P. O. Box 2383,
Van Nuyvs, Calif. * ok
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REQUIRED MATERIALS

1 panel 4" x 4 x 8' Fir plywood, exterior
type, for parts G, H and |

21 ft. 1 x 12 Pine for parts A, B, C, D,
Eand F

6 ft. 1 x 2 Pine for parts J

3 ft. Piano hinge and screws

28 in. Light chain with screws (for stop)
2 pcs. Suitcase cotches and screws

4d finishing nails, 3d galvanized nails
and %" wire brods

Waterproof glue, sandpoper, plastic
wood and finishing materials

By Steve Ellingson

WEATHERPROOF cartop
mounted on regular carrier with bolts and wing nuts

luggoge compartment is
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LARGE ROAST on o spit colls for the use of several
layers of briquets placed toward rear of the grill

| e nutoat -

Barbecue
Firemanship

YOU'LL ENJOY your next barbecue
more—and find the work easier, if you
follow these tips on “firemanship” sug-
gested by Presto Charcoal.

First, get off to a good start by buying
brigquets. They are cleaner to handle and
give more consistent heat than lump char-
coal. Then, before building the fire, protect
the grill with a level layer of sand, gravel
or vermiculite. A depth of about 2'%-in. is
sufficient. This will guard against corrosion
of the grille, absorb drippings and permit
necessary air circulation.

Lighting the charcoal is no longer the
exasperating job that sometimes made
pioneering barbecuers cuss. In the first
place, briquets are now made with an eye
to easy starting. Secondly, there are good,
inexpensive electric fire starters on the
market, plus safe-to-use starting fluids. If
you use a fluid, pre-soak a half-dozen
briquets until they stop bubbling; pyramid
six more and then light the saturated
briquets. Or try soaking a brick with fluid

PATIO MUSIC WAGON

WANT TO ENJOY Beethoven with your borbecue? You can, in
exchange for ten dollars and a couple of hours of spare time.
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The wogon maokes it a cinch to wheel your hi-fi outfit from
the living room out to the patio when the weather is favorable
—or to beat a hasty retreat if there's o sudden thunder shower

POPULAR MECHANICS



FLAME of propane torch
played on briquets ploced
in coffee-can chimney will
get them glowing quickly

COFFEE CAN with top and bettem remeoved acts as a
chimney and gets the fire started in a few minutes

and stacking briquets around it. Light the
brick and remove it after the briquets are
burning strongly.

Another method is to use a coffee can as
a chimney. Cut out the bottom, punch draft
holes in the side and toss in six soaked
briquets. Light them and after a few min-
utes add a few unsoaked ones. In about 15
minutes remove the can and spread the
briquets in a checkerboard pattern. Such
an arrangement will reduce flare-ups be-
cause drippings are more likely to fall on
the firebed than on the coals. LB

[ -2 .n-—a - Skl =y T TR T LR T IR e S ST o e L R T

ALUMINUM FOIL increases heat radiation, cotches
drippings and is easily discarded ot clean-up time

HOLD HAND above coals to test heat. If you must pull
back in less than three seconds, fire is hot enough

FOR OUTDOOR - INDOOR LIVING

IT'S A SNAP to build, but check the meas-
urements of your components before you
start. The original was tailored te accom-
modaote o Sherwood omplifier and Jensen
speaker system. Finish and wax with cil stain

¥ |
- PUTT TOP %" x16" x 34"

BOTTOM & SHELF
2x12x27%"

ENDS 2x12x22" BALL-TYPE CASTERS
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WHEN REPLACING o broken window, a propane
torch will soften the old putty so it can be cleaned
out with o putty knife. Protect sash with a metal shield

SNAP-ON DRIP TRAY is simply a paper plate attached
to the paint can with paper clips and rubber bands.
Bend paper clips so they can be pushed through rim

FROZEN FOODS will thaw quicker if all surfaces are
exposed to free circulation of air at room tempera-
ture. A rack used for cooling cakes is ideal for this

INSTANT COFFEE takes more than on instant to pre-
pare if you have to hunt for measuring spoons. To
save time, tape paper-clip hanger on jar to hold them

. ,::;r/ e ni'/""';-f,f S
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POT-COVER KNOBS do get broken and are
almost impossible to replace. If your wife
runs inte this problem, you can solve it by
bolting o stripped down electrical plug to cover

RUBBER BAND slipped over small cardboard
boxes containing leose matericls keeps tops
tightly closed and prevents spilling. Cut around
three sides of top, leaving fourth for hinge

COAT HANGER can be turned inte o wrinkle-
proof trouser hanger by bending the ends tc
fit through belt loops. leave belt on the
trousers and pull tight to held waist in line
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HANDY HOLDER for letters, pencils, etc., costs almost
nothing. Just thumbtack o couple of stretched rub-
ber bonds to the inside of any cupboard door

SLIPPERY WORK SURFACE cn o foldout console sew-
ing machine will lose its slickness if you make a snug-
fitting sleeve of cloth to slip aver the foldout leaf

NO HANGER HOOK nearby? A picture hanger
mounted on adhesive-backed cloth leaves ne mark on
o wall and will suppert 10-1b. load of clothing easily
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How to Give Your Boat

THE PERSONAL TOUCH

By Patrick Perrett

HETHER your interest in boating

tends toward skiing, fishing, skin
diving or just plain boat riding, cockpit
clutter is bound to be a problem. It's dif-
ficult enough to stow the basic equipment
that every boat should carry, but add spe-
cialized gear like water skis or fishing
tackle, and the result is likely to be a
tangle of loose gear tumbling freely around
the cockpit.

You can solve this stowage problem by
following the example of Tommy Gillean,
North Hollywood, Calif., whose wide-
ranging boating interests are matched by
a commendable passion for neatness, After
purchasing a 16-ft. Glasspar runabout re-
cently, he immediately set about adding
several simple and functional accessories
to meet his personal skiing, fishing and
cruising needs. A few are inexpensive
commercial items, but the majority are
homemade racks and compartments which
could easily be tailored to fit your boat.

For instance, the multi-purpose grill
mounted over one side of the motor well
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is a fine place to cut bait and clean fish,
because it keeps all the mess out of the
cockpit proper. To clean it, just sluice
scales down into the well and out the well
drain, Used in conjunction with a combi-
nation hand grip and step mounted on the
transom, it provides an easy route for tak-
ing skiers and swimmers into the boat.

The transom seat/stowage box uphol-
stered to match the boat’s back-to-back
seats will hold all sorts of gear. If you want
the maximum cockpit room for fishing,
don't attach it to the deck and you can
slide it back partially under the well when
not in use. Space on the underside of the
lid is a fine spot for the boat's registration
certificate and a chart of local boating
waters. You can stow a first-aid kit and
other need-in-a-hurry items in the tray.

Take a look at the following pages for
other projects from this “idea boat.” They
don’t involve expensive gadgetry, and with
the exception of instrumentation, cost very
little. Best of all, they’ll put more fun in
your personal brand of boating.

POPULAR MECHANICS



MULTI-PURPOSE GRILL makes a hondy cutting boord
or boarding platform. Made from mohogany strips,
the dimensions can be changed to fit your boet. Shal-
low cut down middle of each strip makes it slip proef

SEAT/STOWAGE BOX provides mounting spet for
rod holders, fish knives. Mote boat hook on fransem

VARY DIMENSIONS TO SUIT WELL
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STOWAGE SPACE inside box will hold bulky gear
easily. When not in use, you can slide it out of waoy

3" x10" x 14"

VARY DIMENSIONS
REMOVABLE TRAY

TO SUIT BOAT

ALL FRAMING
1x2 WHITE PINE

TIE-DOWN DETAIL
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STRAP EYE

ALUMINUM —*

ANGLE ON ALl ECGES

WOOD BLOCK =
SCREWED TO DECK

Y x11"x48"
MARIME PLY.
FRONT AMD BACK
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MESH HAMMOCKS slung under the gunwales hold
foul-weather gear, jockets, wet suits ond towels. Most
marine dealers carry these, and they're hard to beat
for neat out-of-the-way clothing storoge spoce

*

HAND-HELD SPOTLIGHT plugs into cigarette lighter
in dash. Other instrumentatien includes, speedometer,
ommeter, engine hour meter and tach. Compass is
mounted on dash shelf directly ahead of the wheel

*

ROD HOLDER mounted in gunwale at the pilot seat
maokes it possible to keep an eye on both the course
ond the rod ot the same time. Two other rods con
be placed in holders mounted on transom seat box

v

i;:" —
MARINE BAND RADIO sits on the padded edge of the
seal to protect it ogainst the jarring impoct of a
rough chop. A shock-cord snubber clipped on two eye-
bolts mounted on inside of coaming helds it in place

UNDER-DASH COMPARTMENT is & x 7-in. box running
full width of dash. It's framed in the some way os
the transom seat and has o hinged lid to protect
items like binoculars and comeras from spray
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CHAIN AND TURNBUCKLE are used to tie boaol se-
curely to the troiler as a safety measure. This removes
the strain from the winch and cable, preventing
damage during travel over rough backcountry roads

SKIS AND FISHING RODS fit neatly in rubber-padded
recesses of rack constructed of aluminum channel end
mohogany. Padded strip covering rod recess is hinged.
Ski hocks above are mode frem strap aluminum

) _.-.-,;_T‘
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EMERGENCY PADDLE is held securely in aircraft-type
clips mounted on the sides of the wooden seat sup-
ports. A similar pair of clips on the port seal sup-
ports holds o fish goff reody for instant use

*

CUSTOM-MADE KIT for tools and spare parts fits be-
tween the twin fuel tanks under the moter well.
Mote that the tanks rest on rubber-link deor maots
to keep them from shifting and also prevent corrosion

*

BOTTOM FRAME which supperts the beock-te-back
lounge seats converts to hondy off-the-deck stowage
space by simply adding o bottom. It's a great place
for tow lines, dock bumpers, props and bulky items.
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Sl SHOP SHORT CUTS

Teeth Protect Fingers

It's nearly impossible to start a small tack
or brad without swatting your finger. A
pocket comb offers an easy solution. Simply
insert the tack between the teeth of the
comb as shown in the photograph. Tap
to start the tack, then remove the comb.

Magnet Ends Tool Hunting

Allen wrenches, chuck keys and other
lathe accessories won't stray if you park
them on a conveniently located permanent
magnet. One of the best places to mount
this is on the lathe bench, near the head-
stock. Either screws or contact cement will
keep the magnet in place. A holder of this
type is not recommended for tool bits be-
cause magnetism will cause iron and steel
chips to adhere to the tool.

Quickie Ball Micrometer

Accurate measurement of the thickness
of a curved surface calls for the use of a
ball micrometer. You can improvise one
with an ordinary micrometer, a button
magnet and a ball bearing. The magnet
sticks tightly to the anvil of the microm-
eter and holds the ball bearing in place.
Take a reading for the ball and magnet
first, then subtract this from the total.

Contour Sander

Smoothing inside and concave surfaces
is ordinarily a time consuming job. This
tedious work becomes a snap when you rig
up your electric drill as shown. A large
cotter pin serves as a holder for strips of
sandpaper or wads of steel wool. The
abrasive is flexible enough so that hard-
to-reach spots are easy to sand or polish.
Sandpaper strips should be %% x 3 in.

Wrench Keeps Hands Happy

If you've ever had to carry a large pail
of paint or a water bucket filled to the
brim, you probably have no trouble re-
membering how the thin wire handle dug
painfully into the palm of your hand. Next
time you are faced with this sort of chore
try using an open end wrench as an auxil-
iary handle. You'll find that it makes the
job much easier, especially when the bucket
must be carried a great distance.
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GLASS MOUNTING of slides is said to take 5 seconds
per slide with the Combi Quick system. You place an
adhesive-backed binding tope in the jig, then press
each edge of the slide into the jig. Edges come
out with binders in ploce. $5.95 frem Hudson
Photegraphic Industries, Irvington-on.-Hudson, N.Y.

s,

aphragm for
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MAMMOTH LENS is o new Rokker zoom that gives
160 to 500-mm focal lengths. Designed for any
camera of Minolta's SR 35-mm series, the giont has
a depth-of-field preview button and automatic di-
focusing ot full brightness. Under
$750. Minclta, 200 Park Ave. Seuth, N.Y. 3, MN.Y.

New for

Camera Buffs

By Arthur J. Maher

OUTSTANDING FEATURES of the 315PZ B-mm cam-
era are o built-in pistol grip and a convenient finger-
tip control for the 9-29-mm f:1.8 zoom lens. You
held grip and werk zoom with the some hand, Grip
folds fer carrying or use on a tripod. Under $150.
Bell & Howell, 7100 McCormick Rd., Chicago 45, Il

CORDLESS SLIDE PROJECTOR, the Trav-L-Aire, is pow-
ered by three flashlight batteries. The manufacturer
says it projects 35-mm slides or film strips satis-
factorily wp to 12x18 in. Ideal for small-group
showings, sales presentations. Costs $7.95. Vee-

Gee Supply Co., Dept. 8, Box 4264, Milwaukee, Wis.
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Motorized Titlers Add
Class to Home Movies

THE INGENIOUS TITLING DEVICES shown here
can give your home movies the Hollywood touch.

You're not likely to encounter any difficulty either in
building or using these accessories, though the one pow-
ered by the electric fan may baffle you temporarily. How
can you make certain that the dizzily spinning title will
come to rest right side up? The secret is to place the title
upside down before you start shooting. After sufficient
footage has been exposed so that the title will have
enough screen time, the fan is switched on and the whirl-
ing title is photographed. The processed film of the
sequence is then turned end for end, reversing the action
and giving the desired effect. Since processed 8mm. film
has sprocket holes along one side only, when you turn
it upside-down you must also flip it over. This means
your original title will have to read backwards. Check it
in a mirror before filming.—J. R. Oswald

ELEVATOR TYPE unit is driven by a slow-speed display motor. Hard-
board panels with lettering cemented on are taped edge-to-edge and
pulled slowly up scaffold from floor level in channels of aluminum
sliding door tracks. Improvised windlass is rigged vp from discarded
fish-line spool and a handful of parts from a toy construction set

» "
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LONG TITLES are smoothly presented through the use of o revolving drum. This is simply a tobacco can
turning on an axle consisting of two stove bolts. One bolt is placed through the cover and the other
through the bottom. A radio-type shaft coupling permits joining the axle to a small 4-r.p.m. motor

INTRIGUING BACKGROUND for superimposed ftitles is provided by slowly revolving disk painted with a
spiral design. A plastic coupling connects the disk 1o @ 5-r.p.m. motor. The disk, background and motor may be
propped up in front of the camera in any convenient way, but titling stand shown assures comera alignment

WOODEN DISK is attached to flattened fon blades with flatheaded bolts or screws so as to provide a flush
mounting surface for the title. Rubber cement or similar adhesive permitting easy removal may be used to
attach the letters. The ouxiliary fan base fits on titler track to keep copy and camera in perfect alignment
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TAKE A HINT FROM READERS

YOU WON'T have a time finding
and gripping the end of fric-
tion tape if you moke a proc-
tice of folding the end over
the edge of the roll each time
you tear off o length of tape

THINK TWICE about tossing
awoy a worn-out fountain pen.
The cap, used as shown, lets
you get a grip on short pencil
stubs. You'll find in most coses
the cap fits the pencil stub snugly

TRASH-BARREL incinerator will
resist rusting, have better draft
ond be self-cleaning if you re-
move the bottom and rest the
barrel oen o steel grate sup-
ported by bricks over an ash pit

LOOKING for a simple tool
heolder for use on o lodder?
Round up a juice or beer con,
partially cut the top, bend back
inte a hook and hang it from
a rung. Saves wear on pockets

CLOSE NIPPLES can be removed
without damage by threading
on a coupling that has been
slit with a hacksaw. Clamping
the coupling in a vise will then
permit removal of the nipple

SLITTED
COUPLING
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QUICK RENEWAL of ocbrasive
strip on o sonding block used
for sonding tiny parts is made
eosy with a press-on clamp in
form of a rectangular cut-out.
Block itself is nailed fo bench

ALUMINUM FOIL inserted be-
tween spring aond end cap of
your flashlight will prevent cor-
rosion due to electrolytic action.
If necessary, clean parts with
emery cloth before inserting foil

ARE———
|.|L _‘ _Iﬂ!

CABLE CLAMP can be improvised
with a roundheaded machine
bolt and @ wing nut threaded
on as shown, If necessary, clear-
ance can be obtained by a bit
of filing on inside of the wings

SMALL PARTS are easy to hold
for soldering if they're propped
up in a jar lid filled with sand.
You'll find this is better than
clamping the work in the jows
of a vise which draws the heat

POPULAR MECHANICS



ENGINEERED NAILING
SIMPLIFIES FRAMING

By Arthur Maher

They may look like rejects from a kid’s Erector Set, but these
perforated products of a stamping machine are really a boon
to the amateur builder planning to add a room to his house

these sheet-metal fas-
teners now make it possible for the ama-
teur to frame a house as strong as a bridge.
With them, toenailing becomes a thing of
the past for fastening studs, joists and
rafters. Butted members become “welded”

AUGUST 1964

VTALLED “Building Specialties” in
the trade,

together, so to speak, to make the joining
of a house 50 percent or more stronger.
And there is less chance of splitting the
members while nailing.

The devices go by the names of joist
hanger, framing anchor, post base, rafter
anchor, ete, In most cases, they are made

137



“n

%
\.’.f--..p-‘-

e A Ty
/

-

of 13 to 18-ga. galvanized steel and cost
so little that ten dollars or so can buy
enough for a good-sized room addition.
Prospective homebuilders will find these
fasteners raise the price of a dwelling
comparatively little when added to the
building specs, yvet are well worth the ad-
ditional cost in the extra strength gained.

For an idea of how these fasteners can
help you, consider the joist hangers above.

JOIST SETTERS are said to be 33 times stronger []
than toenails. You noil them to the sill, then
insert joists as shrown below without nails . . .

138

JOIST HANGERS come in various shopes and sizes to fit just about ony size
of framing lumber. The adjustable type (left) accepts any 2-by up to 2x12

Ordinarily, to butt fHoor joists against a
timber, you'd have to toenail with 10d or
larger nails—not easy without a lot of
practice. And in many cases, you'd need a
ledger strip, and might even have to notch
each joist to fit the ledger. With joist
hangers, all you do is nail the hangers to
the timber, insert the joists and drive in
more nails, The nails, which go in pre-
drilled holes in the hangers, may be only

WITH JOISTS IN PLACE, level their top edges
by raising back panels of joist setters to in-
sert shims. Then drive nails inte the joists

POPULAR MECHANICS



1%z in. or so long and are often supplied
with the hangers. Ledger strips are out
altogether, and each joint is stronger than
a toenailed joint.

This is because loads bearing on the
joint are resisted by what engineers call
the shear strength of the nails (the force
required to break the nails). With toe-
nails, the loads act against the nails’ with-
drawal strength, which is much weaker.

Besides the joist hangers, there are a
wide wvariety of fasteners that act in a

JAMB CLIPS are fastened
te back of door jomb by
means of prongs. Legs of
clip go over wall finish.
You plumb jamb then nail

ALL-PURPOSE CONMECTORS are perforated for easy
bending into many different shapes. You need only
one type for studs, rofters, purlins, even joists. One
manufacturer supplies o pocket-sized bending tool

PLYWOOD CLIPS eliminate blocking between
plywood roof-sheathing ponels. A load pressing
on one ponel is shared by ponels on either
side. Clips are made in %, to 134, -inch sizes
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RAFTER AMNCHORS
TIE RAFTERS TO
STUDS OR PLATE

MANY DEVICES AVAILABLE
FOR USE WITH TIMBERS

LINE-A-JOIST stretches joists by splicing inte single
units. Positive (downward] bending of ordinary
joists concentrates flexing ot centers. Megative bend-
ing of spliced joists counteracts positive bending,
which results in more even flexing of the woeod

-
!

 POSITIVE BENDING |
1

POSITIVE BENODING |
-.,"1

MNEGATIVE
POSITIVE BEMDING penpinG POSITIVE IENDHGI
| |

I I 1 W

1
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MANY FRAMING ANCHORS, like the bendable
type shown on previous poge, are multi-pur-
pose. However, insteod of bending, you buy
them in straight, right- and left-hand models

POST CAPS USED SINGLY

METAL STAIR STRINGERS let you put in a basement
stairway in as little as 20 minutes. You nail stringers
to basement walls or other support, then slide in
2x10 treads. Double-headed (removable) staging
nails go into treads through holes in stringers
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POST

ANCHORS
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SET BOLT IN PLACE ECCENTRIC TIGHTEN & PLACE INSERT POST &

COMCRETE IN BOX OVER BOLT RAISED PLATE HAIL OR SCREW

POST ANCHORS ARE MNAILED TO
FORMS BEFORE COMCRETE IS
POURED. CAM ALSO BE MAILED TO
POSTS BEFORE POSTS ARE PLUMBED .

-

ALUMINUM PLATE:
TIP GOES IN HOLE
DRILLED IN COMCRETE

NAIL SUBSTITUTES: Z.Clips are adhesive-
bonded to masonry walls. Paneling is then
glued to the clips. Ancher Nails are also glued
to the walls, will held standard furring strips

STUD SOCKETS FOR UTILITY
BUILDINGS ARE SET IN WET
CONCRETE, 5TUDS MNAILED
IN LATER

similar way to anchor studs to the shoe
plate, the top plate to the studs, rafters
to the studs or top plate, etc.

Other fasteners do more than merely
simplify the nailing job. The Line-A-Joist,
for example, when used precisely as spec-
ified by its manufacturer, enables you to
use joists one size smaller than you'd nor-
mally require. (For example, 2x8s instead
of 2x10s.) Post bases, while helping vou
position and secure the posts, also protect
them against termite, rot and premature
failure of paint.

Unfortunately, space limitations permit
us to show only a cross-section of the
framing devices now on the market. There
are many more, and are bound to be new
ones. For a list of manufacturers and dis-
tributors, write to the PM Information
Bureau. * ok ok
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HOW TO GET
YOURSELF ROLLING
AFTER A STALL

Chances are the trouble’s in either the fuel system or
the ignition. Here are back-to-back charts to tear out
and stash in the glove compartment for on-the-road help

By Morton

HIS COULD HAPPEN to you! You're

on a summer vacation trip. You just
left a town 10 miles back and are driving
through a region that, if it weren't for the
strip of blacktop you're on, you'd swear
no man had ever crossed before.

Suddenly the engine sputters. You shove
the accelerator pedal down, The car gives
a last gasp and slowly coasts to a stop for
no apparent reason.

You try to start it. It revs, but that's all.

Panic grips you. You open the hood,
look at the engine for a long minute (be-
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J. Schuliz

cause that's what one's supposed to do,
isn't it?). Nothing's so wrong it shows, so
you peer down the long, empty road, and
begin to have grim memories of those
basic-training hikes they always managed
to schedule for just such a sweltering day.

What are your chances of getting your-
self started? That's hard to say, because it
depends on two factors: how lucky you
are and how well equipped for on-the-
road stalls.

Modern cars are engineered to minimize
the chances of such a stall. But it could
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happen. And when it does, that modern
engineering is the very thing that might
prevent you from starting the engine!

In older cars, the common “bugs” that
often led to a road stall were of a type that
made troubleshooting easy.

Take the distributor, for example. In the
old cars, all yvou had to do to check out a
distributor was to short out an externally
accessible wire attached to the distributor.
If you saw that current was getting
through that wire and, thus, that your
trouble lay in the distributor itself, you
just opened the cap, lifted off the rotor
and everything was plainly visible. You
could quickly file the points and, if that
was your trouble, yvou were perking again
before Junior got out of calling range.

But modern design has set in. Now,
what do you have to do? In many cases,
the external wire once attached to the dis-
tributor cap on the outside is no longer
there. You have to take off the cap to
reach it. You no longer can just lift off the
rotor—you have to unscrew it. You no
longer have easy access to the points:
they're hidden beneath a large rotor
breaker plate. To get at them—if only to
file them down—you have to remove the
points as an entire assembly. If you go
this far, you might just as well be carrying
a spare set to replace the old ones.

Does this mean that you shouldn’t trou-
bleshoot the car in the hopes of getting it
started and perhaps save yourself a lot of
shoe leather? Of course not. But be aware
of one important fact: as refinements were
built into cars over the years to diminish
the chances of an on-road stall, these same
refinements also diminished your chances
of getting started again if the car ever
should stall.

Troubleshooting an on-road stall is a
two-part job: First, you diagnose the
problem, probing in a logical manner until
you isolate the trouble area. This is the
easy part, as you'll soon see. Then, you
repair the trouble, using whatever means
you have on hand. You're not necessarily
concerned with a permanent or perfect
repair. Your only interest is to get rolling
—at least long enough to get you within
hailing distance of civilization.

The one important fact that simplifies
diagnosis is that an on-road stall is almost
always caused by a malfunction in one of
two systems: fuel or ignition. And the
manner in which the car stalls is your first
clue as to which system'’s at fault.

If the car sputtered and jerked before
stalling, look for a fuel failure first. If it
just cut out smoothly, the problem is prob-
ably ignition.

POWERFUL BATTERIES needed by today's cars often
surge ocid through vent caps. If this seeps between
terminals and posts, it can short them out. Since
cleaning is simple (obove) check this first thing

There are several preliminary steps to
take, depending on the circumstances, be-
fore getting involved in details. (We're
assuming that you have gas. You're not,
of course, going to get the car running if
the tank is empty. We're also assuming
the problem is more serious than vapor
lock or percolation—hot-weather woes we
covered in full in last month's issue.)

® Note the way in which the stalled
engine cranks. If it doesn't crank briskly,
check the battery cables. (Don’t crank it
for long—you don't want to add a dead
battery to your problems.)

ROUGH ROAD or sharp bump cause the stall? Maybe
the lead between center towers of distributor and coil
was unseated. Push firmly on both plugs as shown




IF CHOKE WON'T STAY OPEN, loocsen screws holding
contral cover and twist to lean side to open plate

ALWAYS CARRY A WRENCH in cose you must remove
the fuel line to check plugged carburetor inlet filter

WRAP DISCONMECTED LINE in rag, then crank engine
ond inspect the rag to see if gas is getting through

RARE IN MODERN CARS, but pump-to-carb line can
clog with dirt. Disconnect the line and blow it out

Make sure the cables are clean and
tight, in that order, and don’t forget to
check the battery ground cable where it
connects to ground.

Scrape off the inside of corroded termi-
nals with a knife, as shown on the previous
page, and clean off the battery posts. Hook
everything up tightly!

If you drive an older car in which the
battery cables have seen miles of use, you
might want to carry a spare set—or re-
place them before you start out on a major
trip. You never know when corrosion will
eat through old cables.

@ If there's a chance that the plugs have
gotten wet (be especially suspicious of this
on a rainy day or if you've driven through
a puddle), remove each boot and wipe the
entire plug, including the porecelain, with
a dry rag.

® If you've been driving over a rough
road or hit a bump and the car suddenly
conks out, check the lead going from the
center tower of the distributor to the
center tower of the coil. It could have un-
seated itself. Push it in firmly at both the
coil and the distributor. Also tighten all
other electrical and ignition wires.

If these preliminary steps don't help,
you’'ll have to pursue a systematic search
for either a fuel or an ignition failure.
We've summed up the troubleshooting
steps in two charts, the first of which is
on the next page. The ignition trouble-
shooting guide is on back of that page, so
that you only have to cut one page from
the magazine if you want to carry this
entire summary with you for on-the-spot
reference. The photos at left are demon-
strations of several of the steps, but you
won't need them along to follow the
chart’s clear instructions.

You'll note that the procedures are given
in a logical, step-by-step order. Follow
this order—it includes short cuts to a
quick start wherever possible.

From these charts, you can get a good
idea of those tools you should carry. You
should also consider the addition of several
critical spare parts to your on-vehicle
inventory. This might well save you from
being victimized by the spare parts racket
which we'll be discussing next month.

The charts represent the limits to which
a non-professional can go to start a stalled
car at roadside, without a mechanic’s tools
and spare parts. If you happen to be un-
lucky and your problem goes deeper than
these solutions can reach, you can console
yourself (while you're walking) with the
knowledge that you at least tried.

But isn't it worth the try? Who wouldn't
invest the time, even with short odds,
when it might mean saving a long hike
and a steep road-service charge? **%



PROBLEM AREA

CAUSES AND CURES OF FUEL-SYSTEM STALLS

HOW TO INSPECT IT

HOW TO CURE IT

Automatic choke
plate stuck
closed, flood-
ing engine

Take off the air cleaner and look
at the plate. If the plate is closed
when the engine’s warm, you've
found your problem

lﬂirrrulhing plate open with your fingers,
step down on accelerator and keep your
foot there as you crank the engine. As
soon as engine unloads itself by bein
diluted with influx of air, car lhtulg
start. If choke refuses to stay open,
indicating bad choke piston or damaged
linkage, try wedging it into position—or,
if there's a control cover, adjust as shown
in top photo at left. This should open
the butterfly plate in carburetor

Gas not getting
to carburetor

Work throttle linkage ance or twice
and listen. If you don't hear gas
spitting into carburetor, there’'s an
obstruction in the fuel system. If
gas is getting to carb, stop here
and begin_ignition checks

Trace entire system back in a logical
sequence, as explained below, until ob-
structed area is found

Plugged carburetor
inlet filter or needle
valve

Remove fuel line at carburetor
(second photo at far left). Wrap it
in rag ond crank the engine for
2 or 3 revolutions. Inspect ra
(third photo, left). If it's wet, §

is getting to, but not through car-
buretor. If dry, trouble's further
back in fuel system

Unscrew fuel line inlet port nut at car-
buretor. Remove filter screen, if there's
one there, aond stick it in your pocket.
Hook every'hing up ond try to start
engine. If it doesn’t start, tap on car-
buretor bowl with scrawdriver handle.
This might loosen any dirt clogging needle
valve. If this proves futile (and carburetor
bowl is type where cover can be re-
moved without taking carb off car) remove
cover, toke out float ond needle valve
assembly, disconnect valve, ond blow it
out by mouth. (Fer o discussion of car-
buretors that will pinpoint parts for you,
see April and May, 1964 issues of PM)

Loose fuel line
connections

If rag is dry after obove test,
ctheck for loose connection—par-
ticularly at fuel pump, which would
let pump suck air, losing vacuum

Tighten all connections, If there's a sedi-
ment bowl on the fuel line, tighten that

Clogged fuel
line and/or
in-line fuel Ffilter

If there's no gas on the rag, dis-
connect fuel line at inlet side of
in-line fuel filter, if you have one.
If gas pours from line. it's aetting
to, but not throuah filter. Whether
or not there's a filter, fuel-oumn.
to-carburetor fuel line could alsa
be clogged

Filter: 1f you have tubular type filter, take
it off and blow it out. Maybe you can
dislodge cloggina dirt. If not, and you
have ne means of connecting the two ends
of the lines together, there's little you can
do. But even a short piece of hose
wrapped tiahtly around ends of lines is
all you need to get a flow of aas to car-
bureter and car running again. If vou
have sediment-bowl-type filter, drop glass
bowl, remove ceramic filter and reconnect

Fuel Line: Remove it and blow inte it

(photo ot bottom left). Make sure it's re-
connected tiohtly

Bad fuel pump

Unhook gas-tank-te-fuel-pump line
at inlet side of oump. Crank engine.
If gas pours from line, it means
that it's getting to, but not through
the pump

If you have manual choke, pull it all the
way out, closing choke plate. You might
create enough vacuum to pull some gas
into carburetor and get car running for a
few miles, Failing this—or with an auto-
matic choke—if pump goes bad you must
hunt up a naw one

Clogged fuel
tank filter

If no gas gets te pump, as de-
scribed obove, chances are that
fuel tank Ffilter (which mest cars
have) is cdogged

Fuel tank filter is usuvally connected to gas
line sending unit. Get beneath car. See if
you can spot cover plate in bottom of tank
into which unit fits. Put a receptacle be-
neath it, unscrew cover, and remove wunit.
Take off filter and shove unit back inte
place. But work fast. That's gas pouring
out. In some cars, the sending unit lies on
top of tank and i¥'s necessary to drop
tank to reach it. At roadside, of course,
this is pretty much impossible. 50 start
walkina. Such hikes are rore—these fuel
tank filters are coarse, seldem plug up

Hot weather
problems
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If you can spare the time, before you do any troubleshooting let the engine cool
down for about half an hour. If the problem is either vaper lock or percolation
the car will then start. See July ‘64 PM for tips on how to combat these problems
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TROUBLE AREA

CAUSES AND CURES OF IGNITION STALLS

TROUBLESHOOTING PROCEDURE AND REPAIR

Over-all check

Pull o spark plug wire from a plug, hold it about 's inch from ground end crank
engine. If spark jumps te ground, trouble is not ignition. lgnition problems are
much more difficult to repair than fuel system troubles. If a coil burns out, or if
a rotor lpri? clip breaks off, or if a condenser goes boad or—even in some
newer cors—if points should go bod, there's not much you can do unless you're
prepared for it. Thus, the wise driver is one who carries spares of critical
parts: points, condenser, coil (if the one now on the car has seen 30,000 or
more miles of use) and just in cose, o rotor. And o good spare tool is a length
of ignition wire with alligater clips en each end

Bad coil or coil-te-
distributor lead

Take off coil-to-distributor lead af the distributor and held it te ground with
ignition on, as shewn below, left. If there's no spark, current is not getting to
ﬂ?ﬂrihufur and the coil-to-distributor lead, the coil, the ignition switch-to-coil F'ur.l
or the ignition switch is bad. To find which, reconnect coil-te distributor lead and
take off ignition switch-to-coil lead ot the coil (below, center). Hold to ground
with ignitien on. If you get a spark, it means current is getting to coil, but not
through to the distributor (see caption below.) Connect one end of alligoter-
clipped wire o distributor pele on the coil and other to where coil-to-distributor
lead attaches to distributor. Try to start car. If it starts, it means coil-to-distributor
lead is bad. If it doesn't, coil is bad and must be replaced

Overall cendition
of distributor

Suppose, when you grounded out coil-to-distributor lead ot distributor, you
got @ spark. This means current is getting to the distributor, but not info it or
through it. Several reasons for this are listed next

Bad points

About B0 percent of all ignition stall problems lie right here. Toke off dis-
tributor cap and maoke sure points are in good shape, if you can see them. If
they are welded together, too tightly closed, pitted, burned or dirty, they can’t
create proper ground needed to pull current into distributor. If you have new
set of points avaoilable, don't foel with old ones—replace them. If no new
points are handy, insert some sort of abrasive—a nail file, or even the striking
part of a matchbook cover—between them and sand them down. Do this care-
fully and lightly. Then wipe them clean by sliding o piece of paper between them.
Now, try to set point gop as closely os possible to that recommended, which is
about 018 of an inch. Use o business card, folded once, to do this. By the way,
alsoc moke sure the little pigtail which attaches points inside distributor is
tightly in ploce and hasn’t broken

Other distributor
problems

With current definitely geing through ceil and distributer, and being inter-
rupted as it should by the opening and closing of the contact points, the car
ﬂiﬁ' might not start if condenser, rotor or distributor cap is boad. These are
things that seldom happen, although they could. Check rotor first, particularly
the spring clip. It might be missing. If so, then you must replace rotor 1o
et started. Check distributor cap. It might be cracked. If so, start walking. If,
owever, contacts in cap seem to be pitted and burned, you might be able 1o
get started by rubbing them lightly with an obrosive. Everything else ruled out,
condenser mus! be shorted or open. This means you need o new condenser in
order to get started

IGNITION TROUBLESHOOTING begins with the coil-to-distributor lead. Disconnect it and held it te @ ground
(left) to test for spark. Other vital spot is battery side of coil (left arrow, center phote). Disconnect igni-
tion-switch-to-coil lead here ond hold terminal to ground; spark means current is reaching coil. Stall, then,
could be due to bad coil or bod coil-to-distributer lead (second arrow shows its connection at coil)
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AUTO CLINIC

‘ My 1939 Chrysler Royal has all
original equipment on it, including
the paint. I loaned the car to a friend.
he got into an accident and smashed
the right headlight lens, Where can I
replace it?—E.D.M., California
‘ We get many letters concerning the
4™ restoration of older cars, and the
answer is always the same. If you can’t
find a part in a junkyard, then you're
simply out of luck. Chrysler headlight
lenses, for example, are not made any-
more. As a matter of fact, in most
states they're illegal, since laws gov-
erning auto safety equipment now call

for sealed beams.
‘! I have a 1960 DeSoto which has to
be cranked a long time before start-
ing, and the starter is very noisy, Do I
need a new starter?—R.R.K. Indiana
-_‘ Probably not, unless you reach a
“ ™ point where the starter just refuses
to start the car. Slow starting and noise
are characteristic of the type of starter
used in these cars. It's a direct-drive
arrangement without a gear-reduction
unit. There's no way to speed up its
slow movement or to cut down on the
noise. Starters used in most other cars
are gear-driven and have a reduction

unit that provides more power for
quicker, quieter starts.

|
|
I

My 1962 Ford Galaxie has a terrific

hum and vibration when I drive
above 40 miles per hour. The dealer
who sold me the car has replaced part
after part at considerable expense to
me, but has not solved the problem.
Can you help?—E.V.B,, Pa.
| ‘ Your plight is like scores of others

“ ™ we hear of, and it brings one un-
pleasant fact to light. Too many of to-
day’s “mechanics” are little more than
“part changers.”

Did you ever watch an old-time
grease monkey work—a man that cut
his eye teeth on Model As and Pierce
Arrows? He was not only a mechanic,
but an artful diagnostician. He'd refuse
to change a part until he had probed
and tested, and knew for a fact that the
part was bad. By contrast, today’s me-
chanic will often send parts flying the
minute the hood's up. The irony is that
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with modern testing equipment diag-
nosis is simpler and surer than ever—
if the mechanic would take time to run
checks before deciding to replace parts.
We'll have more to say on today's parts
“racket” in next month's issue.

In your case, I'm wondering if that
mechanic knows that chances are in
favor of the trouble being with an out-
of-balance drive shaft. Before changing
a single part, he should have pulled the
shaft, put it on a jig and checked its

balance.
‘! In last November's Auto Clinic,
you said anyone getting poor gas
mileage with a '60 or '61 Valiant or
Plymouth should make sure he's got
carburetor gasket number 2205582 on
the car. I didn't have, so I took my car
to four dealers getting the same answer
each time: “There’s no such part.” When
I presented your sketch of the proper
gasket, one of them even insisted the
car wouldn't run with such a gasket.
Who's confused?—R.F.P., Ohio
\ Dealers who don't read their serv-
+ ™ jce bulletins. Have ’'em check
Plymouth Bulletin 111.

Monthly Service Tips _r

* Pontiac has changed its recommended
tire pressures for 1964 cars. Tires should |
always be checked when cold and to the |
following new pressures regardless of
size: Pontiac and Tempest sedans and
coupes, 24 front and 22 rear; Safari
station wagon, 22 front and 26 rear;
Tempest Safari, 24 front and 26 rear.

* If you find yourself without tail-lights
on any early-production 1964 Stude-
baker (except the wagon), chances are
that water has entered the housing and
has shorted out the lamps. The cause:
improper sealing of the lens to the lamp
housing or of the lamp housing to the
rear fender. Your dealer has been au-
thorized to install new tail-light lens
gaskets (part number 1356262) and
modify the tail-light-to-body gasket to
prevent a recurrence.

At Your Service

Although only questions of broad general
interest can be answered in print, we don't
ignore the private, special problem. If your
car is acting up, your inquiry will bring an
individual reply—a free diagnesis—whether
we print your letter or not. Address Auto
Clinic, Popular Mechanics Magozine, 575
Lexington Ave., Mew York, M. Y. 10022
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Handy Hanger for Campers

Driving nails into trees to provide a
place to hang camping utensils is poor
woodsmanship. The considerate camper
prides himself on leaving no traces of his
stay in the woods. The solution is to rig
up a hanger made from furnace chain and
a rubber band cut from an old inner tube.
An S-hook fitted at each end of the rubber
band permits hooking it to the chain so
that the hanger may be wrapped tightly
around any suitable tree. Fixture hooks of
the type that are normally used for hang-
ing tools on perforated hardboard panels,
are slipped through the links of the chain
to hold camping gear.—M. Lindberg

Tent Pegs from Scraps

Camping affords the greatest possible
satisfaction when you use equipment that
you have made yourself. If this isn’t reason
enough to get busy in the workshop, don’t
overlook the cash that you'll save by mak-
ing some of your own gear. Tent pegs are
especially easy to make and the three
types shown in the drawing are actually
superior in many respects to those that
you might ordinarily purchase. Aluminum
is recommended as a material because it
is rustproof, easy to hacksaw and very
lightweight. A search through your scrap
box may produce enough pieces to make a
set of pegs since in most cases they need
not be more than 10 in. long. Greater
length is necessary only if the tent is
unusually large or where the soil is loose-
ly packed.—Victor H. Lamoy

NEXT MONTH IN SHOP AND CRAFTS

DESK IN DISGUISE. Folded, it masquerades as a mere end table, but raise its gote-leg leaf
and lift its hinged top and it's ready to serve as a home-office desk, a portable sew-
ing-machine table or a projector stand, with built-in storage space for the machine it
serves. You'll find complete plans for the desk, plus maiching chair, in the September PM

SAILING CATAMARAN. After reading “The How of Those Hopped-Up Soilboats” (Feb. ‘64),
many sailing enthusiasts wrote in asking when PM would publish plans for a sciling cata-
maran. Our answer is a 12-ft. cat carrying 120 sq. ft. of sail, and you'll find it in
the September issue. Weighing only 200 lbs., it's completely demountable for car-topping

$7 SLIDE PROJECTOR. Whether you use it to enlarge PM's Project-a-Plans or shew your
collection of color slides, this easy-to-moke slide projector delivers an amazingly
sharp image. All optical parts are available in a kit, and we've even included plans for
a kaleidoscope attachment for intermission entertainment. It's all in the September PM

MORE SHRUBS BY POT LAYERING. A modern adoptation of the ancient Chinese method of
plant propagation called “air layering,” this system involves potting a branch of a
large shrub while it's still attached to the parent plant. Once the branch has a good start,
it can be cut off and set in the ground. The September issue has all the how-to details.
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Extra Bite for Your Vise

THESE AUXILIARY JAWS enable
you to hold almost anything in your
woodworking vise—tapers and irregu-
lar shapes, also rounds in wood or
metal. And you can hold these work-
pieces in almost any position desired.

The taper jaw (A) will grip any piece
up to a 15 degree taper for planing or
any other cutting or chiseling operation.
It's self adjusting; just drop the auxil-
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iary jaw in place, locate the work and
tighten the vise.

The carpet-padded jaws (D) will
grip and hold securely almost any ir-
regular shape, such as a gunstock, with-
out erushing and without marring the
finish. The V-jaw (B) grips rounds in
the vertical or horizontal position. The
horizontal Vee can be cut at an angle
if desired—W. Clyde Lammey

HEAVY NYLOM CARPETING WITH LOOPED PILE
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FOLLOW A FORAGER home to find the nest. Sproy powder gives best distribution through big nest, as in atfic

Ridding Your Home of the Biggest Chiseler of Them All

THE CARPENTER ANT

Based on the total number of dwellings infested.
the carpenter ant, and not the termite, wins cham-
pionship honors as the insect which causes the most
damage to wooden structures in the United States

By Fred R. James

F CARPENTER ANTS are such a men-

ace, why do termites cop all the atten-
tion? Largely because when termites de-
cide to add your house to their menu, the
damage they do can be downright disas-
trous. The things that make our six-legged
carpenter such a pest are less dramatic:
he operates with far wider freedom and
can be more difficult to control.

The hardy carpenter ant thrives under
all climatic and topographical conditions.
Abundantly located in every state, the
carpenter ant is found from sea level to
heights of over 9000 feet. The pest, whose
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carpentry ability is solely destructive, is
strong enough to withstand extremes of
temperature. The remarkable queen of the
colony has been known to live as long as
15 years, functioning solely as an egg-lay-
ing mechanism with a production in the
tens of thousands!

Carpenter ants are the largest of the
many species of North American ants
ranging in size from about !4 in. for a
minor worker, to 34 in. for a queen. The
color varies from jet black to black and
red. Blessed with particularly strong man-
dibles, they are not above taking a nip out
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of any human or animal flesh that's near.

The ravenous chewing and indiscrimi-
nate chiseling of which this ant is capable
has nothing to do with obtaining food. This
little chisler feeds on honeydew and a
variety of sweets, along with the fluid from
insects that are captured and killed. The
carpenter ant's excavation is purely by
way of gouging out a home from which it
can venture forth to seek sweets.

The size of an ant colony may run any-
where from a few members in a newly
established nest, to over 3000 individuals
in an older nest. Considered by scientists
as among the most highly developed in-
sects of the more than 800.000 known
species, carpenter ants have a well-ordered
social life that's a model of efficiency and
team work. Within a single nest, depend-
ing on its size, there are one or more
queens, some male and female reproduc-
tives with well-formed wings, and numer-
ous workers who form the backbone of
the interdependent city within wood. They
gather the food, feed and care for the
queen and her recently hatched offspring,
excavate additional chambers, and defend
the colony against all enemies.

Homes near wooded areas, “stump
land.” or freshly disturbed vacant lots are
the regions most likely affected by car-
penter ants, although it isn’t at all uncom-
mon te find these pests comfortably estab-
lished in houses in the middle of heavy
populated urban sections.

All types of dwellings of every age can
be attacked by the carpenter ant, but he
seems to show a preference for structures
without basements or with partial base-
ments, buildings with low foundations,
ramkling porches, and structures with
loose construction, such as cabins.

When a carpenter ant infestation is of
long enough duration and the size of the
colony is large, structural damage is fre-
quently so extensive as to require major
repairs. Trees weakened by the hollowing
out caused by the chiseling pests are easy
prey to strong winds.

The whole trick in eliminating an infes-
tation of carpenter ants is finding the nest.
Too often stray workers will be seen
walking about the house in an aimless
fashion, far removed from a hidden nest
of numerous brothers and sisters. For
every stray killed outside the colony it
seems that five replace the pest—coming,
of course, from the elusive nest. But once
this nest is pin-pointed it is easy to apply
any one of several effective pesticides to
get long-lasting relief.

An important thing to remember in
warring on the wood-chiseling ants is that
they consistently show a preference for
moisture. Soft, damp, decayed areas of
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ANT COLONY AT WORK
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WINGED FEMALE (left below) and male {rlghﬂ leave
ont colony (above) for mating flight in spring or
summer, Wingless workers remain in colony, as here

Experiment Station
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MNESTS WITHIN WALLS can be treated by drilling
-in. holes every 16 in. along baseboard. Garden
sprayer pumps liquid insecticide through these holes

roofs, shingles, sheathing, clapboard sid-
ing, columns, posts, pillars, window sills
and frames, and other structural offsets
that have been visited by dampness are
typical sites of a nest. The actual rate of
damage to the wood is dependent on liv-
ing space required by a rapidly expanding
colony. It is interesting to point out that
if there is subsequent insufficient moisture,
or too much water seepage, the colony
will seek a new home.

What are the signs of a typical infesta-
tion? As mentioned, the homeowner be-
comes conscious of a persistent stream of
foraging worker ants whose numbers
never seem to diminish despite constant
applications of insecticides.

In cases of a very heavy ant population
on the premises, it is possible to hear car-
penter ants with an unaided ear. A faint,
rustling sound, believed to be a form of
actual communication rather than audible
eating noises, may occur,

The expelled borings that accumulate as
wood shavings below slit-like openings
in wood are a tell-tale sign.

On a warm day in spring or summer
winged males and females may emerge
from nowhere unexpectedly. These roman-
tic individuals go on a mating flight, but
first seek to escape out the nearest win-
dow. Incidentally, when these flyers
emerge it is usually evidence that a colony
is at least three years old and may contain
upwards of 2000 residents.

Inasmuch as moisture plays such a vital
role in attracting carpenter ant nests, it is
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ELECTRONIC DETECTOR helps pinpoint location of
nests by picking up sounds within the wood. Type
shown is made by Sonitrol Corp., Andersen, Ind.

wise to check all spots that in any way
might contribute dampness. These include:
® Sweaty plumbing.

® Damaged flashing.

® Plugged drains and gutters.

® Poorly fitted or damaged sidings,
wooden shingle roofs, and areas between
the roof and ceiling of flat deck porches.

® Leaking door and window frames.

® Wood in direct contact with soil
such as porch supports, siding, stair risers.

® Wood in areas with faulty ventila-
tion such as cellars, crawl spaces, attics.

® Wood scraps in dirt-filled slab
porches.

® Areas where condensation directly
affects wood.

Good guides to moisture elimination in
homes are available in books on heusehold
maintenance available in public libraries
or can be obtained by writing to the
Superintendent of Documents, U.S. Print-
ing Office, Washington 25, D.C.

Openings to the outside of buildings that
might serve as avenues of direct entry for
carpenter ants ought to be calked and
sealed as a matter of principle. In seeking
out nests or factors encouraging the prop-
agation of these pests, inspect the area im-
mediately surrounding the house. Over-
hanging tree limbs can prove a highway of
entry and they should be pruned back
away from the house. Climbing vines are
another feature to inspect.

Trees are the natural habitat of car-
penter ants and if they can be stopped
here before they gain entry to the home
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the control job is an easier one. Holes or
“windows" in trees usually lead to a nest.
These are most often found in knot holes,
scars, dead sections, and crotch angles.
These should be plugged with tree com-
pound or cement.

Many cases of carpenter ant infesta-
tion in a home originate from infested
firewood unwittingly carried indoors. Al-
ways make an extra check of this mate-
rial, and, as an added precaution, spray the
cords with insecticide.

A new device that shows promise in
detecting hidden carpenter ant nests is a
lightweight, portable, electronic detector.
A probing needle is applied to surfaces
that are suspect and the sounds of move-
ment and “talk” can be heard.

Another method of “zeroing in"” on a
hidden nest is through the use of insect
powders and aerosol insecticides as flush-
ing agents. If you trace the route of travel
of the ants back to a point of origin in
the wood of your house, you can shoot aero-
sol mists of pyrethrins or dusts contain-
ing 5 or 6 percent DDT or chlordane pow-
der into all cracks and crevices in the
vicinity. Where roaming ants can’t be
traced to a point of origin, apply pesticides
to suspicious damp areas. Often, only a
slight application of these chemicals will
cause ants to tumble out to reveal the nest
which you can then treat more thoroughly.

Chlordane is probably considered the
best all-around insecticide in control of
ants. The material should be liberally ap-
plied to the nest and areas immediately
surrounding it. Use a compressed air
sprayer to get saturation. Aerosols and
mists do not leave enough residual chemi-
cal. Be absolutely certain to read and
follow label instructions. Recommended
mixtures are 2 percent or 3 percent oil
solutions or water emulsions.

Always apply insecticides so they'll reach
the maximum amount of the areas trav-
elled by the insects. Unless there are ample
existing cracks and crevices in the immedi-
ate area of a nest, it is often advisable to
drill ¥ to 3 in. holes at 12-in. intervals in
infested timbers to apply chemicals for the
purpose of intercepting galleries.

Chlordane, DDT, and Lindane are also
available in dust formulations of 5 percent
and, in the long run, when applied to gal-
leries, are probably superior to liquids.
This is because of the facility with which
they can be disbursed through a “blow-
ing” action that enables the material to
reach nooks and crannies not always
reached by sprays. Use a rubber bellows
or garden-type duster for best results.

In treating outdoor nests with liquids,
always use water-emulsion materials. Oil
solutions burn vegetation. * kK
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Convert Drill Press for Tapping

By adding a simple hand crank at the
top of the quill, you can do perfect tap-
ping on your drill press. After boring the
hole, replace the bit with a tap and turn
the quill by hand, as shown. The crank is
a floating type that lets the quill pass: the
setscrew projects into the groove of the
quill, without binding. The crank body is
flat steel, 31%2-in. long.—W. G. Waggoner

Bench Supports Wide Panel

When I need to trim the edge of a panel
that's too wide to balance on my table saw,
I move the saw next to my workbench and
crank the table up to the bench height.
Next I center a long straightedge flat
against the blade and measure over onto
the bench from each end of this strip, to
set the width of cut. Then I clamp an
auxiliary fence to the bench top (inset),
keeping it parallel to the straightedge. I
always back off saw's fence before sliding
the panel into the blade.—R. C. Barnes




DUAL PURPOSE DRILLS give rotary and impact mo-
tion combined, or rotary motion alone. The former
speeds masonry drilling; the latter is for conventional
drilling. Porter-Cable Model 590 (1-in.} costs $129.
Model 390 (%-in.) retails ot $109.50. Rockwell Manu-
facturing Co., Rockwell Bldg., Pittsburgh, Pa., 15208

THE STRAP & CLAMP BENDER uses the force of a ma-
chinist's vise to make single or multiple bends in
strap metal up te 'ix1 in, ldeal for making hangers
for pipe and conduit, car exhaust clamps, tool racks
and other useful items. Sells for $11.95 F.O.B. Mitchel
Products, Mfg., at Shandon Road, Paso Robles, Calif.

FARMT'MESAVERS @ % 0500 90080 e 000 e

Tractor Stretches Fencing "Breakable” Hook for Trip Rope

When stretching a wire fence, let your If tied directly to the tractor seat, the
tractor pull it taut. Wrap the wire around trip rope of a tractor-drawn machine often
an extra post and place a pry bar or pipe breaks if the machine accidentally un-
behind the post as shown. The bar, when couples. To prevent this, secure the rope
pulled by the tractor, will wedge the wire with a piece of wire solder, which will let
against the post—J. Curol go if tugged sharply.—G. E. Hendrickson
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AS YOU TIGHTEN this vise, its tiny movable jows con-
form to outline of the object being held, permitting
a tight grip on any shape. When object is removed,
o lever re-aligns the jows. The unit has a 3-in. jaw
opening and costs $31.45 postpaid. American Mao-
chinery Co., Inc., Olivine Sreet, Willimansett, Mass.

CUT & SCRAPE is o fixed-blade utility knife that also
serves as a scraper. One end of the knife helds blade
in conventional pesition for cutting. Other end holds
blade at right angles for scroping windows, tile,
etc. Retails for 99¢ with five blodes. Manufactured
by the Evans Rule Company, Elizabeth, New Jlersey

Lid Discourages Roosting

To keep chickens from fouling their own
drinking water, hang the lid of an old pot
over the poultry waterer. Any hen trying
to perch on the lid will drop unceremo-
niously to the ground as the lid tilts under
her weight.—Ann Zawistowski
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“THE LITTLE TORCH" is designed for precision work.
Its tiny pinpoint flame—as hot as 6300 deg. F.—con
weld filaments only one mil thick or steel of 16 ga.
Uses oxygen, plus acetylene, hydrogen, natural gos
or LP-gos. Lists ot $59.50. Smith Div. of Tescom, 27th
Ave. and 4th Street 5. E., Minneapeolis 14, Minnescta
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Fast Way to Cut Sack Ties

To speed cutting of the many short
strings needed for sack tying, wrap the
string around a grooved paddle board and
run a razor blade along the groove. Make
board half as wide as string length and
cut groove with single pass of bench saw.




EARLY SWISS

By E. R. Haan

NLY FOUR wooden wheels, a rocker arm

instead of a pendulum, and full visibility
of its operation, makes this 15th century clock
a fascinating conversation piece. It will run
for about 24 hours on an 11-ft. weight cord before
shifting the weights, and is adjustable for tim-
ing. In making it use quarter-sawed close-grain
hardwood, well seasoned. Black cherry is espe-
cially recommended. Quarter-sawed wood swells
and shrinks least in width.

Frame: Start with the frame, Fig. 1. To get
corresponding holes of both plates in alignment,
clamp the plates together to drill both at the
same time. Use sharp drills and feed them
slowly so that the grain won't divert their true
course. The brass bearings are short to mini-
mize friction and are a press fit. Remove the
burr inside their ends. Two dowels project from
the back plate to hold the weight cord. One on
the front plate holds the hour wheel and hand.
A brass bearing bracket clears the rocker-arm
shaft and supports the escapement wheel. The
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WOODEN-WHEEL CLOCK

lower end of the shaft engages a
brass screweye bearing. The frame
crosspieces are detailed in Fig. 2
which also shows the wheel assem-
bly. Glue the crosspieces to the
back plate only and at perfect right
angles to it. The brace glued on pre-
vents sagging.

Wheels and shafts: In making the
three wheel shafts, Fig. 3, 7 and 8,
first drill the bearing-pin holes at
the ends of the blocks in perfect
alignment before you do the turn-
ing. Slight misalignment can cause
binding of pins in bearing and wob-
bling of shafts and wheels. The drive-
wheel shaft, Fig. 3, has a bearing pin
at one end only. The other end ro-
tates in a hole in the front plate.
You drill four pilot holes in this end
for brads that serve as a pinion to
turn the hour hand. All the wheels
and the ratchet pulley have 15-in.
center holes drilled before turning,
and these are used to mount the
work on a threaded arbor. One side
of each wheel that can be seen in
the assembled clock is turned to a
pleasing contour. The shafts are

| 1
DRIVE WHEEL— | SEAT FOR
GLUED TO SHAFTL.J WIRE

DRIVE-WHEEL SHAFT
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turned so the wheels fit them snugly. The
hole in the ratchet pulley, Fig. 5, is slightly
oversize so it rotates on the shaft. The
ratchet pawl is pivoted on the side of the
drive wheel and is kept in firm contact
with the ratchet by a music-wire spring
secured by two tiny staples, Figs. 4 and 5.

Cutting the teeth: The gear teeth can
be cut in different ways. One method con-
sists of laying off the teeth according to
dimensions in Figs. 5 and 6, using a sharply
pointed hard-lead pencil, or by tracing
them from these drawings. Remove the
waste with a fine-tooth bandsaw as shown
in a photo, scrollsaw, or even a hand fret-
saw, and dress down to the marked lines
with a small flat file or manicure sanding
stick. Another method involves the use of
a router that slides on a track above the
lathe, and an indexing plate on the lathe
spindle having the required number of
indexing holes.

Matching wheels to pinions: Check each
shaft separately for easy rotation in the
frame so there is no trace of binding in
the bearings. Match the drive wheel to
the 7-tooth pinion on the center-wheel
shaft before gluing on the center wheel.
The fit between wheel and pinion will
probably be tight so that the wheel cannot
turn freely or at all. Free the teeth by
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very delicate dressing, but first blacken
with ink the tip of one pinion tooth and
the tips of two wheel teeth that straddle
it when meshing. This assures subsequent
reassembling of pinion and wheel in ex-
actly the same relationship.

To match wheel and pinion teeth, hold
the frame in a padded vise and gently
apply a little pressure on the wheel in
the same direction that it will rotate in
the clock, at the same time putting a slight
drag on the pinion to simulate actual
working stresses. Carefully determine just
where binding occurs both when a pinion
tooth starts to engage the wheel teeth and
when it disengages from them. A small
piece of carbon paper fed between the
meshing teeth will show up points of ex-
cessive rubbing.

Dress only the slopes of the wheel teeth
but not the tips as this reduces the wheel
diameter. Too much dressing ruins a wheel
because it produces excessive clearance
and allows pinion teeth to strike the tips
of wheel teeth. Remove all high spots
from the wheel teeth that tend to slow
rotation of the wheel when it is barely
touched with your finger and the pinion
is kept under a slight drag. The tips of
pinion teeth should be semicircular in
cross section and must not be dressed
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down on the top. If the tips of the wheel
teeth bind on the bottom of pinion gullets,
deepen them a trifle. After matching the
drive wheel to the pinion on the center-
wheel shaft, glue the center wheel to its
shaft and proceed to match it to the pinion
on the escapement-wheel shaft. This is
done while the drive wheel is removed.

Escapement mechanism and

timing:

Drill pilot holes for the equidistant brads

of the escapement wheel, Fig. 8, using

glue on the brads for extra holding power.

Uniform height is obtained by grinding.

Fig. 11 shows the rocker arm and as-

sociated parts. Sheet-metal retents on the
(Please turn to page 1B0)
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Put extension stereo speakers
wherever you want them. Here’s
how to avoid the usual problems
of phasing, matching, balancing

By Walter Salm

NSTALLING a single speaker system in
your listening room along with the rest
of your hi-fi equipment is relatively easy.
But just try adding extension stereo
speakers in other rooms of your home, es-
pecially if the added systems use speakers
that are not matched to the existing speak-
ers. This can spell trouble if you're not
aware of some of the finer points of speak-
er installation; phasing, load balancing and
impedance matching.

Adding the additional speakers and wir-
ing them through a selector switch to the
stereo amplifier is no problem and no spe-
cial instructions are needed. But while
your present system may be phased prop-
erly, are all those pairs of extension speak-
ers also phased properly? When two
speakers are connected to the same ampli-
fier, they are in phase if the cones of both
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Now..You Can Add Stereo

speakers are pushing forward at the same
time. If one is pushing while the other is
pulling, they are out of phase—a condition
that causes serious degradation of the
reproduced sound.

The simplest way to check for proper
speaker phasing is with a phase-reversing
switch. This switch is wired into the cir-
cuit of either one of the stereo speaker
pair. Now listen to the speakers, first with

SPEAKERS with terminals marked (—) and {+) can be
easily phased by connecting (—) to common (ground)
and the (+) side to proper impedance terminal

POPULAR MECHANICS



All Through Your Home
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the switch in one position, then in the
other. The sound will be noticeably better,
fuller and richer, in one position.

An alternative method, if the speakers
are not yet mounted in their cabinets, is
to connect a 1.5-volt flashlight battery
across the speaker terminals. This can be
done by soldering a short length of wire
to each battery ~ontact and touching these
wires to the speaker terminals. When you

SPECIAL 3-section volume control—called “T-pad''—
solves problem of individual speaker volume contrel
and does not offect speaker loading in any way
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|
ﬁh-----ﬂ--- EEmmEE =

4
=, - \

do this, notice which way the speaker cone
moves. If it moves forward, mark the ter-
minals + and — corresponding to the plus
and minus terminals of the battery. If the
speaker cone moves backwards, reverse
the battery connections and then mark the
terminals. Do this for both speakers. Then
connect the — terminals to the common or
ground on the amplifier and the + ter-
minals to the impedance-marked terminals

WHEN CONNECTING LEADS ot the speaker, watch
color coding of wires and make sure connections are
secure. If you don't, speaker sound may not be right
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TWO WAYS are shown for adding remote speakers to an existing omplifier
without disturbing speaker impedance matching, which can result in severe
distortion ond permanent costly domaoge to amplifier output transformer

on the amplifier.

Most amplifier manufacturers tell you
not to operate the unit without some sort
of “load" connected to the amplifier output
terminals, and for good reason. An output
transformer is probably the most expen-
sive single component in an amplifier, and
running the amplifier without a load can
damage it.

The load is normally a speaker, but
during distortion tests, for example, you
may want to run the amplifier without a
speaker. In other situations you may want
an on-off switch to turn off a particular
extension speaker. If you have previously
paralleled speakers for main and extension
use, simply switching off one of the speak-
ers will cause an impedance mismatch,
distortion and a very noticeable jump in
volume from the other speaker. Converse-
ly, when the extension unit is switched in
again, the main speaker volume will drop.

To avoid these problems, a loading re-
sistor with approximately the same value
as the speaker voice coil should be switched
in when the speaker is turned off. A single
pole-double-throw switch will do the job.
The resistor should have a d.c. resistance
equal to the speaker voice coil impedance.
It should be a wirewound unit with a watt-
age rating high enough to accommodate
the highest peaks that the speaker nor-
mally has to handle.

Therefore, if an amplifier normally puts
out 20 watts, half this amount—10 watts—
will normally be handled by the auxiliary
speaker. This would mean you need a 10-
watt resistor. But equipment manufac-
turers usually recommend a safety factor
of 100 percent or more, so use a 20-watt
resistor to be safe.

This arrangement works well for switch-
ing speakers in and out, but you still can-
not regulate the volume without going

162

down to wherever the amplifier is located
and adjusting the main volume control.
This can be a pain in the neck, especially
if you have to climb a flight of stairs to do
so. It would be preferable to equip each
speaker with its own level control.

An additional application for local vol-
ume control is for balancing the two
speakers in the same room for best stereo.

An ordinary velume control potentiom-
eter inserted in series with the speaker
line would certainly control the volume,
but it would also cause a serious im-
pedance mismatch both with the speaker
and the output transformer. A convenient
way of controlling volume without mis-
matching is to use a “T-pad.” This vari-
able attenuator maintains the same rela-
tive impedance on speaker and amplifier
at all volume levels.

When paralleling speakers, remember
that the impedances in parallel do not add.
If you parallel two 16-ohm speakers, total

DRAWING shows how a T-pad should be wired into
an extension speaker circuit. It will control speaker
volume without disturbing impedance matching

POPULAR MECHANICS



AMPLIFIER

CHECK for the proper phasing of the sterec speakers with @ phase-reversing
switch. Use o simple knife switch and wire it in series with one speaker by
following the wiring technique which is shown in the diogrom obove

impedance will not be 32 ohms—it will be
8 ohms. There is a simple formula for find-
ing the impedance of two parallel im-
pedances that aren’t the same.

Imped A x Imped B

Imped A + Imped B

For example, if one speaker was rated at
16 ohms and the second at 8:

8x 16 _ 128 _

S & 5= A = 5.167 ohms
This figure is reasonably close to 4-ohms
so use the 4-ohm output terminals on your
amplifier when connecting this pair of
speakers to an amplifier. If you use a 4-
ohm speaker in parallel with an 8-ohm,
unit, the impedance will again be only
2.67 ohms. Again you can connect them to
the 4-ohm terminals. But here the total
impedance is so low that it might cause a
serious mismatch. An alternative would
be to insert a resistor in series with the
4-ohm speaker to raise its effective im-
pedance. Use a resistor with a wattage

Tetal-lmped =

Total Imped =

rating that is at least equal to the wattage
rating of the speaker.

One difficulty with this arrangement is
that the series resistor consumes power
and therefore reduces the efficiency of the
lower impedance speaker. It will be
drowned out by its larger companion. But
a simple T-pad will solve this problem too.

Of course, the best arrangement is to
try to select speakers with impedances
that can be paralleled and matched read-
ily. To do this more easily, try to avoid
speakers with 4-ohm voice coils.

As a guide, here are the total parallel
impedances for speaker combinations.

Speaker Impedances  Total Impedance

16 and 16 8
Band 8 4
4 and 4 2*
16 and 8 5
Sand4 2.6*
16 and 4 3.2

*requires compensating resistor.

MATCHING IMPEDANCE with an B-chm and @ 4-chm speaker connected
in parallel is best done by inserting a 4-ohm resistor in series with the 4-chm
speaker. This will prevent distortion which would be caused by the mismatch

[ :IH CIHM'S; ]
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-lectronic Fan Control

THERMOSWITCH

Tired of turning fans on and off? Let this
electronic thermostat do the job for you

By Ken Murray

115 VOLT
FEMALE OUTLET

|
I 15 VOLTS AC
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-\]M.ME PLUG

COMMECT
FAM HERE

THE CIRCUIT WIRING labove leftl is not complicated. The thermostat unit
controls the outlet which in turn controls the fan. Above right: The thermostat
is being mounted into place in hardboard case. Make sure fan outlet is clear

HEHE'S a simple automatic control that will turn any
fan on and off as room temperature changes. Just set it
once and forget it. The thermal sensing unit, complete with
snap-action switch, is available from hardware dealers selling
brooder supplies or from Sears Roebuck. Mount the assembly
ina4” x5" x 3" hardboard case and wire it as shown in the
circuit diagram above.

Replace the threaded control rod with a shorter headless
bolt of the same thread diameter. Add a bushing over this
rod so an ordinary radio knob can be slipped over it. Now plug
the control into any a.c. outlet and a fan into the control. Set
the thermostat and sit back for a cool rest.
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WHO GIVES A
2'YEAR OR 24,000-MILE
GUARANTEE’

ON THESE 15 AUTOMOTIVE REPLACEMENT PARTS?

MAREMONT THAT'S WHO!

Maremont/Alloy-Coated Mufflers, Maremont/Gabriel Shock
Absorbers, Maremont/Accurate and ReNu Clutches, Maremont/
Grizzly Relined Brakes, Maremont/Accuratime Camshafts and
Maremont/Remanufactured Fuel Pumps, Water Pumps,
Starters, Starter Drives, Generators, Alternators, Carburetors,
Voltage Regulators, Power Brake Units, Solenoids.

YOU CAN WIN A FORD ECONOLINE VAN OR COMET CALIENTE
EVERYTIME YOU HAVE A MAREMONT PART INSTALLED !

You have a chance to win a car or one of 29 other valuable
prizes every month—from lune thru November—every
time you have a Maremont product installed. See your
local service station or garage for contest entry form.
Contest subject to federal, state, and local regulations.
Maremont Corporation, Chicago 1, Illinois.

*Whichever occurs first. Guarantee covers defective workmanship and materials and NORMAL WEAR
on privately owned passenger cars. You pay only installation charge.
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Lets you take better pictures
more easily than ever before. ..

e Instant film loading, automatic film
advance with concealed motor, coupled
rangefinder, electric-eye exposure
control, built-in flash, and automatic
flash-exposure control...

¢ So complete, so automatic, you can
shoot a whole cartridge of film
on one winding without ever
taking this camera from your eye...

Loads instantly. You never handle the
film. Drop a Konarak Cartridge into the
camera, close the back, and the camera’s
loaded. The film cartridge is lighttight—
you can load or unload in bright sunlight.
When you've finished a cartridge, there's
no rewinding. Just drop it out and drop
in another!

Lo
Spring-power drive. A few pulls on a
tape concealed in the bottom of the cam-
era winds the spring and
stores up enough power
to shoot an entire car-
tridge of film . . . as fast
as one frame per second
if you wish. The motor
automatically positions
the first frame, advances
the film after each expo-
sure, and automatically
winds off the trailer after
the last exposure,
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Superimposed-image rangefinder. You'll
see the image right in the center of the
viewfinder. As you focus, two bright
images merge into one, At this point,
you're in perfect focus and sure of a clear,
sharp picture, Your lens is a fast Konak
ExtanNar [/2.8, and shutter speeds run
up to 1,250 second so you can freeze fast
action.

Automatic flash-exposure control. When
the light is too dim for a good exposure,
a needle in the viewfinder signals you
that it's time to use flash. A flick of your
finger releases the
: | built-in flash holder.
’ﬁ . This action auto-
| Ry matically sets the
”'"'-*'?—..L??’.’..‘““ ~ shutter at 1/30 of a
b second and engages
= the automatic flash-
exposure control. Then, as you focus,
you automatically set the lens opening
for the correct flash exposure. No flash
bulb guide numbers to remember. No
figuring and refiguring to do with every
flash shot,

- B
— -

From loading to shooting to unloading, the
KODAK INSTAMATIC 800 Camera makes

photography completely automatic. It
leaves you free to concentrate on getting
the finest pictures you've ever made.
Black-and-white and color prints, or
color slides.

Dropping in the Koparpak Cartridge
automatically sets the camera for the cor-
rect ASA speed of the film you're using.
Film name and exposure number are al-
ways in plain sight through a window in
the camera back.

For perfect exposure, a photoelectric
cell reads the light—then automatically
computes and sets the lens opening. If

POPULAR MECHANICS




Gamera: the KODAK INSTAMATIC 800
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the shutter speed is set too fast for cor-
rect exposure, the shutter automatically
slows down after the lens opens to /2.8,
After the exposure, the shutter returns to
its original setting.

For unusual subjects, a manual control
lets you increase or decrease exposure by
one full stop. Release the control and it
returns to neutral position automatically.

If you're out to own the most advanced
camera you can, see the remarkable
Kopak Instamatic 800 at your Kodak
dealer’'s, Complete with batteries, flash-
guard, and adjustable neck strap—less
than $130.

EASTMAN KODAK COMPANY
Rochester, N.Y.

oldralk:

TRADE MARK

Price subject to change without notice.
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The Lore of Lures

(Continued from page %3)

until you've had a big bass take a surface
lure and go about five feet into the air.
It's a real thrill.”

Yes, we said, but which fisherman will
catch the most fish?

“The man who fishes the most, that's
who. I don't care what he's using, the man
who is out there at four in the morning
and still there at ten at night will catch
the most fish. Like I said, it's not an exact
science.”

In Akron, Ohio. where we took our
questions to Dick Kotis, fabled fisherman
and president of Fred Arbogast Co. Inc,
the atmosphere is scientific. It may not be
exact, as Harry Heinzerling says, but Dick
Kotis and his research man, John Oney,
attack the problem of decimating the
earth's fish population with the same zest,
dedication and gung-ho that is found in
the firing bunkers at Cape Kennedy.

Fishy Thoughts

“You have to think like a fish,” says
Kotis. “You have to place vourself in the
eat-or-be-eaten cruel world of the fish. In
developing a lure you must consider that
a fish has a voracious appetite, and when
he is hungry will devour whatever he rec-
ognizes as food. But you must also realize
that a good-sized fish has a highly devel-
oped survival instinct, or he would never
have lived to get that big.”

John Oney's office contains a desk, a
work bench and a test tank. A fish biolo-
gist by profession, his sole responsibility is
to improve and develop lures for Arbogast.

“It takes at least three years to develop
a lure,” John said. “Take our little water
snake, for example. We wanted a weedless
lure that would naturally swim on the
surface to move through beds of lily pads
and cattails, an excellent feeding place for
large bass, and a difficult spot for the
average lure.

“We caught a number of water snakes
and let them swim in the tank, studying
every movement. We turned some loose
in good bass water, watched their move-
ments in the natural environment, and
how the bass would strike. The small bass
hit the end of the tail, but the big bass
hit it right in the middle.

“QOur prototype was carved from plastic
and soft vinyl. The head had to rise just
out of the water, with the body swimming
just below the surface. It took weeks to
arrive at the concave shape for the under-
side of the head to give it just the right
buoyancy. Then there was the long search
and endless tests in the tank for a vinyl of
just the right pliability and a shape that
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would give the swimming action.
“When we finally had it, we made a
plaster cast from an actual snake skin to
give the molds an absolute authenticity.”
With that he cast one of the snake lures
into the tank and slowly reeled it in. There
was no doubt that it was a water snake.

Noise Lures

“We're very much interested in sound,”
John said. “We know that fish can hear,
as well as see and smell. We're working
with noise lures and taping the sounds
they make at various underwater depths.”

“But how do vou know which sounds
frighten or attract?” we asked.

“That,” John said, emphatically, “is ex-
actly what we'd like to know.” His eyes
seemed to light with missionary zeal
“Imagine it. A lure that not only looks
real, but sounds real. And better than that.
What we'd really like to discover is a
noise that would so infuriate a fish that
it would attack the object making it. And
then, of course, there's odor. Scientific
studies have shown that many fish use the
sense of smell to track down food. Imagine
a lure that incorporated sight, sound and
smell. It would break every record.”

Managing to bring John back to the
present, we posed this hypothetical situa-
tion: Let's say you're fishing a lake and
you see a large dragonfly light on a lily
pad, then skip to a second pad, and as it
rises for another short flight a bass comes
up and takes it. This is not unusual, but
vou see the same thing happen maybe six
more times. Now, vou've got an idea for
a new lure, What do you do then?

Poor Butterfly

“You'd study exactly how it landed,
and then how it skipped. Then you'd find
a color plate of that particular dragonfly
and reproduce it in wood or plastic. But
I can already tell you that vou've got a
problem. I already went through just
about that exact situation, only it was a
butterfly. I spent a lot of time on it, but
it couldn't be cast. Things like that happen.
You have a good idea, but some technical-
ity fouls vou up, and all your work is
scrapped.”

A large portion of the Arbogast research
is devoted to fishing methods, the geog-
raphy of fishing waters and the feeding
habits of fish.

“The best lure in the world is useless
unless it is presented to the fish in a nat-
ural manner,” says Dick Kotis. “Good
fishermen take the time to study the ter-
rain they're going to fish, and this deter-
mines the lure that will be effective.

“If it's a hot afternoon, for instance, and

(Please turn to page 170)
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NOW MAKE BATHROOM |

REPAIRS THAT REFUSE
TO WEAR OUT

—with an amazing, virtually
indestructible new sealer and glue that's
as easy to use as toothpaste

Amazing new SILASTIC® brand Bathtub
Caulk won't crack, chip, shrink, crumble,
dry out or wear out—for years! Just squeeze
it on and it dries into an elastic seal of
silicone rubber. Use it to seal cracks be-
tween tub and tile, tub and floor, washbasin
and tile. Or use it to glue on towel racks,
soap dishes, loose tiles—even glass door-
knobs. Every home should have a tube
handy. At all hardware and paint supply
dealers — U. S. and Canada.

SILASTIC BATHTUB CAULK

from Dow Corning ... the silicones people

? 7 times faster than brushing!
] Does an hour's work in minutles!
_:_:__ Paints anything from toy to house,
g Pays for itself with the first big job. A
professional sprayer for the amateur!

HIGH-CAPACITY! New Speedy Sprayer —
“Jet-330" 4 h.p. Outfit, Built-in motor. 257,
more power! Plug in and spray. Only $69.50.
Others from $39.95. siightly higher Denver West.

Write for “'"How To Spray'' Booklet and Catalog.
W. R. BROWN CORPORATION

Specialists in Portable Sprayers Since 1921
2701 N. Normandy Avenue, Chicago, Ill. 60635
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automatic
adjustable wrench

Jaw locks automatically under turning
pressure m Only automatic adjustable wrench with
the magic “Golden Knurl” m No levers mNo
gadgets m No need to reset m No jaw creep® Proto
guaranteed professional tool quality m All sizes
Buy from hardware stores

and auto parts stores.

BECLIK-STOP is a istered Trade Mark
of Pendleton Tool Industries, Inc.
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Build this patio

(or any part of it)

at low cost

You can build a beautiful patio or
garden area like this, yourself, a
step at a time by using SAKRETE
Cement Mixes and have a lot of fun
doing it. Costly? Not at all! For ex-
ample, SAKRETE for a 12'x 15
patio floor costs less than $75! With
SAKRETE, planters, pools, and
dozens of other lawn and garden
beautifying projects can be built in-
dividually, easily and inexpensively.

Everyone knows that repairs are
easily and economically made with
SAKRETE Products and many
people know of their advantages in
building as well. Laboratory tests
prove SAKRETE to have up to
twice the strength of concrete or
mortar ordinarily required. They
store indefinitely until yvou add
water. At approved dealers every-

where.

FHE ?!an Booklet — Easy-to-follow instruc-
tions on patio and cement repair

projects. See your dealer or write Sakrete, Inc.,

Dept.PM, Box |, St. Bernard , Cincinnati, Ohlo

45217.

SAKRETE

concrete and mortar mixes

SAKRETE IS A MEMBER OF THE l‘.‘.:l'l-l'l
BRAND NAMES FOUNDATION WAMES |
Jepiets

SAKEETE IS A REGISTERED TRADE MARK OF SAKRLTE, INC, & 1984
Eald throughout the United States and in Ontarlo, Canada.
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The Lore of Lures

(Continued from page 168)

you see one end of the lake has a steep
drop-off and a shady overhang, you'd
want to fish that spot with a deep-running
lure to get down where the fish are taking
it easy in the cool water. In the evening,
when fish generally feed in the shallows,
and you have heavy weeds and grass,
you'd want to use a weedless lure that
runs shallow and slips through the grass.

“It's always worthwhile to inquire loc-
ally about any lake you're going to fish.
For some reason I find that I always get
the best information from service stations.
There always seems to be someone there
who knows the lake. It's always a good
idea to have a thermometer to check wat-
er temperatures at various depths, and
yvou can check depths easily with a heavy
sinker and a cord marked off in foot
lengths for quick measuring.

Vary Retrieval Speed
“Experience has proven that almost all

| lures are more effective if the speed of
. the retrieve is varied. Another important
| factor is the accuracy of casting, You've

got to put it where you want it, and then
bring it to where the fish will strike. It
also helps to set up a fishing pattern, sys-
tematically working the drop-offs, under-
water reefs, weedbeds, holes and inlets.
And above all, you have to keep that lure
in the water.”

But what, we asked with slight exasper-
ation, really makes a lure catch fish?

Dick Kotis and John Oney regarded
each other and then shrugged. “Well,”
Dick said, "I guess he thinks it's some-
thing good to eat.”

As Harry Heinzerling said, it's not an
exact science, L

Biggest Bang

An exploding galaxy, blown apart by the
most gigantic bang ever known in the uni-
verse, was recently photographed on the
200-inch Hale telescope at Mt. Palomar,
Calif. Light from this vast explosion has
taken more than five million years to reach
the earth, since the galaxy is some 5.2 mil-
lion light vears away.

Known to astronomers as M-82, the det-
onation spewed material out of the heart
of the galaxy at velocities up to 20 million

, miles per hour. Photos show tremendous

jets of matter 60 million billion miles long
(or 10,000 light years) streaming from M-
82's nucleus. Matter equal to five million
suns is involved. Such galactic explosions
may be the prime source of cosmic rays;
they may also shower earth with neu-
trinos, sub-atomic particles.
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NEW FORD GT-Ford Motor Company’s
high-performance 1ab on wheels!

Wouldn't you think we'd show it hurtling through
the straight at Sebring, or winging out of a
hairpin turn at Watkins Glen?

Could be. But this 200-mph projectile wasn't
built just to win more racing laurels—or for speed
alone. Call it a research tool—blueprint to new
and exciting machinery for you and your neigh-
bors to drive.

The GT coupe, only 40 inches high, explores a
bundle of way-out ideas. The build is semi-
monocoque, letting the body share stresses
with the chassis. A V-8 engine, displacing 256
cubic inches, is mounted midship between
driver's seat and rear axle to put the pounds in

the right places. For greater safety, fuel is fed
from flexible plastic cells located in car side-
members. Ducted ventilation, forced air cooling
of seats, unit seat-and-body construction, rear
axle-mounted 4-speed manual transmission, disc
brakes, low-rate independent springing of all
four wheels—all shed new light on car design,
on sharper handling and safer driving.

Wheeled laboratories like the GT give us answers
right now we otherwise might not get for years.
What we learn today—about cams and car-
buretors, comfort and control, suspensions and
stressed metals—pays off today, in cars better
built because they are Ford-built.

MUSTANG « FALCON « FAIRLANE « FORD = THUNDERBIRD
FORD-BUILT MEANS BETTER BUILT @EDHEI-HEHCU“-LIHCOLN CONTINENTAL
MOTOR COMPANY
Ride Walt Disney's Magic Skyway at the Ford Motor Company Wonder Rotunda, New York World's Fair
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Checker Game of the Century
(Continued from page 57)

indicating Nealey's latest move. The ma-
chine then did some careful studying
before deciding its official move. It made a
tentative move and examined the new po-
sition from the standpoint of its previously
tested criteria. Adding the values for all
the criteria, it arrived at a number repre-
senting a general score for the move.

But this is only the bare beginning of
the CKP program. For each position in a
game there are an average of seven pos-
sible moves, so the 7094 goes through the
same routine to compute scores for the
six other moves. From here in, things be-
come more and more complicated. Num-
bers start piling up at a feverish pace,
because the machine also looks ahead—
and looks ahead with a vengeance. After
scoring each of its seven possible moves,
the machine proceeded to size up Nealey’s
seven possible replies to each of these
moves, its seven possible countermoves
to each of Nealey's replies, and so on.

The Machine's Fantastic Facts

The machine probed to a depth of at
least six and at most twenty moves ahead,
depending on how thorough an analysis
was required. In other words, it often had
to compute thousands and tens of thous-
ands of different positions before coming
up with the best over-all score indicating
its official move. Such feats, of course, are
impossible for the human player. The 7094
can do some 15 million additions or 6 mil-
lion multiplications in a single minute,
which is about as much arithmetic as a
man at an ordinary adding machine could
do in a year.

The computer often took only 10 or 20
seconds to select its move. (Such light-
ning-fast responses do not bother an
opponent playing by mail, but they could
be disconcerting in a face-to-face game.)
Tough positions kept its transistorized cir-
cuits humming for as much as five minutes,
although its average was about a minute.
Nealey's average time per move was about
three minutes.

The caliber of the play was impressive.
There were no flamboyant double or
triple jumps, sure signs of inexpert tac-
tics. This was a tight, hard-fought match.
“Checkers is an advanced exercise in
problem-solving,” Nealey explains. “The
machine knew what it was doing, and kept
me constantly on my toes. It played ex-
tremely well, especially considering that
it had never seen much of the play I used
—play which has been developed during
the past 30 years by the great minds of
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the game.”

What about the game the machine lost?
“I had been attacking as strongly as I
could,” says Nealey. “The computer got
out of one loss after another by making
‘star’ moves—that is, the only moves pos-
sible to avoid certain defeat. Then it sud-
denly made an outright poor move. (See
photographs, page 56.) The machine did
not seem to know where to go, and I rec-
ognized the blunder at once.” Every one
of the 7094’s moves that followed was sim-
ply an effort to stave off defeat—and the
machine seemed to know it. It gave itself
increasingly pessimistic scores as the end
of the game approached. Apparently, once
the poor move had been made, defeat was
unavoidable. The exact turning point,
though, has vet to be decided (Nealey feels
that it was the 27th move):; this game
and the others are still being analyzed by
checker experts.

Further analysis may also indicate
whether or not the computer could actu-
ally have won a game from the Connecti-
cut champion: “I am fairly sure the ma-
chine could have beaten me, again at the
mid-game stage, in one of the five draw
games. It missed a likely win when it
made several moves hesitantly, as if try-
ing to choose the best of many possibilities
—and it hesitated long enough in its attack
to let me escape. I consulted a textbook
after the machine, playing white, had my
black pieces in a position that I could not
remember ever having seen before. But
there was nothing in the book to guide
me, and I have since learned that I had
devised a new line of defense.”

Imagination Can Hurt

Nealey has acquired an invaluable store
of information about the subtle art of
playing games with machines. For one
thing, he knows that it doesn’t pay to try
taking advantage of the 7094’s supposed
lack of imagination. “I started the match
with the idea that this was probably its
only weakness, which is why some of the
games produced some strange gambits.
But I eventually learned that this ‘intui-
tive’ play hurt me more than it hurt the
machine.

“By sticking to its programmed instrue-
tions, it may find an extraordinary move
that a man who is gifted imaginatively
might never find. It knows somuch and car-
ries its analyses to such depths that it some-
times, by the very beauty of its mathe-
matics, comes up with a truly brilliant
move. This is difficult to express, but I
think the machine’s complete lack of im-
agination is its most formidable strength!”

The machine has another strong point.
Every checker game should be a draw if
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played perfectly and, although perfection |
is as unattainable here as anywhere else,
topflight players are continually trying to
achieve it. They play for draws rather
than wins, concentrating intensively on
making the right moves and avoiding
“sudden death” slip-ups. It is precisely in
such a tense and demanding situation that
the 7094 may enjoy an appreciable psycho-
logical edge.

“The machine does not play an involved,
complex, ingenious game,” Nealey empha-
sizes. “It is not cunning, tricky or daring.
It proceeds methodically and relentlessly
in play that it has seen at least once be-
fore, without the hindrance of any emo- |
tional or nervous weakness. It gives you a
feeling of cold pressure that is being ap- |
plied mechanically and that, if you err, |
will crush you. It is hard to believe the
machine will ever err, even when it does.” |

The Machine's Key Weakness

On the negative side, he points out that
the computer seems to be vulnerable in
mid-game play, which is when it made its
losing error in one game and may have
missed a possible win in another. He be-
lieves that it has so many possible posi-
tions to consider at this stage that it may
not be able to do a thorough job of evalu-
ating and fail to come up with the best
of the superior moves open to it. In any
case, Nealey's rule is “attack the mid-game
weakness—if you can!”

But the long-range significance of this
experiment extends far beyond automatic
checker-playing. The full impact of the
computer revolution will come with the
design of advanced thinking-aids that
learn to play real-life “games,” thinking- |
aids being investigated right now by scien-
tists at M.I.T., Stamford University, the |
University of Illinois, Carnegie Tech and |
other research centers. Diagnosing dis-
eases, evaluating military or business
strategies, analyzing public-opinion polls,
detecting income-tax errors or frauds—
these and many other activities involve
certain basic rules of procedure and eri-
teria. Given appropriate sets of instruc-
tions, there is no theoretical reason why
computers should not be able to improve
themselves in such activities and serve as
high-power consultants for human beings. |

The big question for the future is how
far such research will take us. Can a |
computer improve indefinitely until it
surpasses the cleverest human beings and
becomes a kind of superhuman (or inhu-
man) intellect? Or will machines forever
fall short when it comes to original think-
ing? Samuel’s prototype checker pro-
grams may provide clues to the answers
of those questions. * Kk k
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USE
IT!

SUPER TOUGHNESS AND BzL QUALITY AT #4995

Mot that you would ever hammer ten-penny nails into a
1%4" pine board with this fine scope but we did! We
wanted to be sure the new scope line would give you top
performance under the roughest field conditions. We not
only slammed it...we scraped it, baked it, froze it,
dropped it and soaked it! It performed beautifully after
all this torture. Here's the kind of scope you've wanted for
years — a wonderful combination of the finest American-
made instrument quality, and hard, tough design at new
low prices! New alloys, new lubricants and new production
methods have made it possible to give you scopes that
stay in mint condition for a lifetime. New V-mount design
always maintains zero, even under toughest recoil and
allows you to switch your scope from rifle to rifle. You
can't buy better optical or mechanical quality at any price.
Your dealer can tell you why the shooting world is so
excited about the new B&L scopes. There's a 214X or 4X
at $49.95, 215X to 5X at $79.95, and a 215X to BX at
$99.95. For 85-page manual, “Facts About Telescopic
Sights"”, send 25¢ to Bausch & Lomb Incorporated,
Rochester, New York 14602,

BAUSCH&LOMBW

RIFLE SCOPES

173



Fresh Water from Salt Water

(Continued from page 100}

plant could be built for $850 million and
could be used as a model for at least five
similar plants to be located in Arizona
(using brackish ground water), along the
Gulf Coast and at the eastern tip of Long
Island.

Meanwhile, on a more down-to-earth
basis, the Office of Saline Water is collect-
ing data on desalination costs from “dem-
onstration™ plants that it has built to test
five different purification methods.

Electrodialysis Method

One of the plants, at Webster, S. D,
uses the same process as the plant in Buck-
eye—it's called electrodialysis. Brackish
water is run between two permeable plas-
tic membranes. An electric current is ap-
plied, and the negatively charged chloride
ions move through one membrane, the
positively charged sodium ions through the
other. This action leaves fresh water be-
tween the two membranes.

The method seems to be effective for
demineralizing relatively brackish waters
but is not competitive with other methods
for treating sea water with its high salt
content.

Brackish waters at Roswell, N.M., are
being purified by a wvapor-compression
method in which saline water is heated to
produce water vapor. The vapor is then
compressed, raising its temperature, and
the steam thus produced is circulated
through the evaporator to heat the incom-
ing saline water. The steam loses much of
its heat in doing this work and is then
condensed into fresh water.

At Freeport, Tex., a system with a long-
winded name—long tube-vertical multiole
effect process—is demonstrating its value
in desalting sea water. In essence, sea wa-
ter is boiled in a series of evaporators each
operating at a slightly reduced pressure,
and the resulting vapors are condensed
into fresh water

Icy Technique

Due for operation this year at Wrights-
ville Beach, N.C., is a plant that freezes
sea water and then separates the pure ice
crystals from the salt. The process em-
ploys the direct contact of a hydrocarbon
refrigerant with the sea water, causing ice
to be frozen by the heat removal required
to vaporize the refrigerant. This is per-
haps the most promising of several freez-
ing methods.

The fifth plant, originally at San Diego,
uses the well-known multistage flash dis-
tillation process in which heated sea water
flows into a chamber in which a pressure
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just below the boiling point of the water
is maintained. The reduced pressure causes
part of the water to boil—or flash—into
steam, and this vapor passes over a bar-
rier and strikes a coil through which cold
sea water flows. The vapor condenses into
fresh water and is piped away.

The sea water successively passes
through 35 additional chambers, in each
of which more of the water flashes into
steam.

S. F. Mulford, project engineer, reports
that during its two years “on stream” this
flash distribution plant delivered some 500
million gallons of pure water to the San
Diego water supply. The water was so
pure, in fact, that it had to be mixed 1
to 3 with “hard” Colorado River water
before entering the municipal system.
Otherwise its softness would loosen rust
and scale built up over the vears and clog
the pipes.

Heat Up, Costs Down

As designed. the plant was to produce
one million gallons of desalted water per
day, at a cost estimated at $1.25 per 1000
gallons. But. shortly after operation be-
gan, the engineers were able to raise the
overating temperature from the original
200 degrees to 250 degrees. Production
rose by 25 percent, to 1.250.000 gallons per
day. Costs dropped to the $1.17 figure, in-
cluding plant amortization.

At present, all of the desalination plants
are simply throwing away their brine res-
idues. The brines are loaded with valuable
minerals and chemicals, of course, includ-
ing gold. But, to be worthwhile, a recovery
plant would need to process thousands of
times more brine than any of today's small
plants can deliver. Research is under way
now on the best ways of extracting met-
als, fertilizers and a host of chemicals from
the brine that tomorrow’s huge fresh water
factories will produce.

In one unique application mentioned ear-
lier. residual brine from a saline water
conversion plant is being used to grow
common vegetables and other plants. At
the University of Arizona they flood the
floor of a greenhouse with the T0-degree
brine from an experimental desalting
works on the campus. The warm brine
creates a hot, humid atmosphere in the
greenhouse, and much of the water vapor
collects into fresh water droplets on the
greenhouse roof. The pure water drips
into a collecting trough and is piped to
the plant trays after nutrients have been
added to it.

This is ordinary hydroponics, or tank
farming, of course. except that the fresh
water and some of the heat are obtained

{Please turn to poge 174)
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¢y PLANER-HOLDER- SAW!
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Now you can use this ONE power-feed shop to turn rough lumber
into moldings. trim, flooring, furniture . . . ALL popular patterns,
RIP...PLANE...MOLD.. . separately or all at once with a one HP
motor. Use 3 to 5 HP for high speed output. Low Cost...You can
own this power tool for only $30.00 down payment.

Send posteard today for complefe focts.
BELSAW POWER TOOLS, 905 Field Bidg., Kansas City 11, Missouri

Here's winch power you can count on — al-
ways—for your 2- or 4-w.d., even with a dead
engine! Vital for back country safety, valu-
able labor saving tool. Develops up to 6000
Ibs. pull, runs over 10 min. steady on a good
battery. So easy to use a woman can handle
it alone. Thousands in use. Sportsmen's fa-
vorite. Guaranteed. $260.00 f.o.b. Portland,
At I-H, other truck dealers, or write.

BELLEVIEW MFG. CO., INC.
5120-ES.E.MilwaukeeAve. Portland,Dre.97202
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Qutstanding visibility to fishermen. .. low visibility to fish

[ STREN" FLUDRESCENT
:

MONOFILAMENT SPINNING LINE

Du Pont STREN® Fluorescent is a
unigue spinning line. Above water, it
glows—a brilliant blue that you see
easily. Butfrom thefish’s point of view,
it blends into the light sky! The reason
i5 that STREN has a built-in chemical
which fluoresces in the ultraviolet rays
of daylight.

_Ask your dealer for some soon. You
will enjoy fishing more when your reel
is filled with STREN Fluorescent.. .the
remarkable new monofilament spin-
ning line by Du Pont, E. |, du Pont de
Nemours & Co. (Inc.), Wilmingtan,
Delaware 19898,

STREN® has the [/ requirements
of an outstanding spinning line:

Strength « Limpness « Low stretch

» Impact resistance » Abrasion resist-

ance - Knot strength = High visibility

to fishermen—low visibility to fish. Al
in proper balance.

] new PR

o BETTER LINING

Home Repair Products

help “'do-it-yourselfers"'
do it better

DOUBLE-X
Prepares wood floors for
refinishing in one step!
Dissolves old varnish
shellac; bleaches wood.
T

WARVLG

———

SUPER WAXOFF
S5-minute beauty treat
ment for floors. Strips
off dingy. yellowed wax;
prepares for rewaxing or
revarnishing

WATER PUTTY
Simple way to patch
plaster, wood, wallboard
Dries white and hard.
Contains

Shrink-proof
real alabaster!

6 Free Books

How to: Remove Paint,
Clean Paint Brushes,
Patch Plaster, Remove Wax,
Fix Tiles and Tubs,
Clean Up Stubborn Dirt.

L]
kb i Chamicafs Inc-

Subsidiory of Red Devil Tools * Union, New Jersey
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CHAIN OR YOKE

RIEZIID,

BENCH PIPE VISES |

... grip tight, set and release
fast to speed all pipe work!

Here's why these mikenic vises are your best buy |
for bench mounting in your home workshop: |
Rear pipe rest keeps pipe and conduit aligned for |
easy cutting, threading and reaming. Bases and yvokes,
made of special malleable, won't break or warp.
Full width tool steel jaws, hardened for long wear,
give tight, slip-proof grip. Integral benders are always
ready for instant use,

You can buy these rugged RIEG(D Pipe Vises at

your Dealer's. For your convenience, he stocks the
complete line of RIEGID Work-5aver Tools.
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Fresh Water from Salt Water

(Continued from page 174)

from waste brine. In the summer when
interior temperatures would climb too
high for good growth, the colder incoming

| salt water being pumped to the desalting

works would be used instead of the warm
brine. The experimental work is being
done by William Jiminez under the direc-

. tion of Dr. A. Richard Kassander, Jr., at
. Arizona’s Solar Energy lab.

Nature doesn't charge a cent for evap-

- orating tremendous quantities of ocean

water and transporting it inland, where
it condenses as rain. And it costs very lit-
tle indeed to impound this free water and
pipe it to homes, factories and farms, The
trouble is that nature hasn't stepped up
its production to keep pace with our needs.

One of the answers is to extract fresh

| water from the sea and from brackish in-

land sources. Fortunately, the desalination

| engineers are getting their costs down

more and more, all the time, * k&

Underwater Fire

Four natural gas fires below water level
are helping to soften the city water supply
in Minneapolis. Gas is pumped into a T-
shaped pipe, mixed with compressed air

- and burned in a vertical pipe column

(white dot inside pipe is flame).
The flames give off carbon dioxide which

' reacts with calcium derivatives in the

water causing them to settle out as sludge.
Designed by Minneapolis-Honeywell, the
system replaces the former procedure of
buying liquefied carbon dioxide and is said
to save city taxpayers $45,000 a year.
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All supplies furnished by Moser's Homemahkers Canter, Naperville, lllinois

See your building supply dealer for complete, reliable

home improvement services . ..

You can depend on your local building supply dealer, Chances are he has been
modernizing homes in your community for many years. He stands behind his
work and the materials that go into it.

Whether you have your building supply dealer do the entire job, or buy the mate-
rials from him and do the job yourself, you can have complete confidence in his
advice . . . services . .. and in the tools, hardware, paint and building products
he sells. Visit him next time you plan a project. You'll like his one-stop service ...
and he'll offer financing or help you get it.

The banner at the right is your assurance ...

of quality and service at a fair price. You'll find it displayed by building supply
dealers who specialize in home improvements and the supplies and tools you'll
need for modernization projects. You'll find your home-improvement headquarters
where you see this banner,

Prepared as a public service by Building Supply News, Cahners Publishing Company, Inc.

AUGUST 1964

GET YOUR
FALL FIX-UP
NEEDS HERE
BUILDING

SUPPLY NEWS
177




The Air Around Us

(Continued from poge 83)

sometimes irreversible are upon us.”

But there is one understandable way
that air pollution could affect the world. It
might set off an international wrangle.

A few months ago, PM's Western Editor,
Tom Stimson, was boating seven miles out
in the Pacific northwest of San Diego.
Looking out to sea, he saw a long, ugly
bank of brown-colored fog dirtying the
horizon. It wasn't sea fog. When he inves-
tigated, he found that it was an eye-irri-
tating, lung-clogging smog that had been
born in Los Angeles and blown gently out
to sea. Now it was slipping down the coast.

Joins San Diego Smog

Later, as this dirty blanket drifted past
San Diego, it was joined by a companion—
a cloud of San Diego’s own brand of smog.
Now the two sooty airstreams moved side
by side down the coast. The San Diego
cloud drifted across the border and crept
through the streets of Tiajuana. The Los
Angeles cloud drifted ashore farther down
the coast of Mexico. Together, they
touched off fits of coughing and cursing for
75 miles along the coast.

This is striking evidence that air pollu-
tion no longer is simply a local problem. or
even regional, but may be international in
scope. It is the first dirty cloud on the
horizon that residents of cities not only
are fouling their surroundings, but now
are capable of dirtying the lodgings, laun-
dry and lungs of people hundreds of miles
away. No matter ﬁow you figure it, we are
exporting filth-laden air across interna-
tional boundaries. So are other countries
with large cities.

Such are the murky problems of air pol-
lution, questions of possible long-term
biological and international effects, Are
there any answers?

No easy ones. Although smoke arresters,
afterburners and a host of other anti-pol-
lution devices can help, most authorities
feel that at best they will equalize the
polluting effects of our expanding popula-
tion, and will merely enable us to keep
our overdrawn air account at its current
high level of pollution. Several scientists
have pointed to the only real solution:

Stop burning fuels.

As you drive down the highway, your
automobile requires five to ten million
times as much air as you do, just to carry
off the exhaust gases and dilute them to
harmless concentrations. Last year, Amer-
icans drove their moving smog sources
about 770 billion miles, thereby discharg-
ing 280,000 tons of pollutants into the at-
mosphere each day. It's conceivable,
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though, that turbine engines, which elimi-
nate much of the waste gas problem, will
help solve some of the problems. So will
other exotic power sources.

But take the burning of fossil fuels. In
this country we accomplished more than
a fivefold increase in electrical generation
between 1940 and 1960, but in doing it we
burned hydrocarbon fuels at a prodigious
rate. We now are burning more than three
times as much coal, more than five times
as much oil and almost 10 times as much
natural gas as we did in 1940, just for
electrical generation. Both the public and
private utilities have had an exceptionally
good record in installing anti-pollution
devices, but we still are spewing pollutants
at a great rate into the overburdened air.

Dr. Philip A. Leighton, Stanford emeri-
tus professor of chemistry, indicates what
may be the only solution:

“In my opinion, the only approach short
of population control is to a’tack, not the
products of eombustion, but combustion
itself. We must reduce by every possible
means the burning of fuels in favor of non-
polluting sources of heat and power . ..

End of Gasoline Engines?

“The steps to be considered . . . would
include building only nuclear power plants
from now on: building for electric instead
of hydrocarbon heat in homes and indus-
try; reducing the size and number of au-
tomobiles used for commuting; revamping
our transportation system and habits so
as to return our cities from the automo-
bile to the people; and above all, replac-
ing the internal combustion engine by a
nonpolluting power source such as the
fuel cell . . .

This is a large order. It implies that
some time in the future it may be against
the law for you to drive your car within
the city limits: that regardless of cost or
preference your home will be electrically
heated, and that all electricity will be
generated in central nuclear plants.

To accomplish such a revolution would
be appallingly expensive. But is there any
alternative?

Author Rachel Carson summed up the
problem succinctly in a statement to the
National Conference on Air Pollution: “In
biological history, no organism has sur-
vived long if its environment became in
some way unfit for it. But no organism
before man has deliberately polluted its
own environment.”

A cloud of polluted air suddenly looms
on the horizon as a problem of such world-
wide importance that it may outweigh all
the other profound problems of our whirl-
ing little planet. What’s more basic than
a ﬁreath of clean, pure air? * ok

POPULAR MECHANICS



WARN OVERDRIVE FOR

JEEP 4-WHEEL DRIVES

JLetsyou | Hoetese new accessory made for 4-wheel
split your | drives. Cuts engine RPM ar any speed,
gears” to | reduces noise, vibration. Adds 6 forward
fiit any speeds, 2 reverse, Amazing synchromesh
situation lets you shift up or down, anytime, in any

gear, at any speed. Money back guar-
antee. Write for literature, price,
dealer,

WARN SALES co-; Inc.

Riverton Box 6132-A. Seatile 88, Wash.

QUICKSILVER FORMULA 2

Keep your outboard in peak condi.
tion. Use the only oil formulated
and processed by an outboard
manufacturer.

QuicksiLver

2 - and d.cycle oils
At your MERCURY outboard dealer

& 1984, Kimhhaninr Corporation, Fond du Lec, Wiscongn,

and Teronte. Subsidisry of Branswick Corporstian

PLOILIYSIE/AIMISIEIAIL
TUB CAULK <« TILE ADHESIVE

Pure White + Elastic
Permanent

Sticks like glue! 101 Household Uses!
L. W. FERDINAND & CO., INC., SIMSBURY, CONN.

EARM EXTRA MOMEY

MAKE PICTURE FRAMES

BUY MOULDING FROM MANUFACTURER! Earn $1-26 hr.

spare lime, Make own frames and save. For only £1 we will send
you Illustrated Booklet showing you how to make and finizh pir-
ture frames, insiructlons how o start & spare time framing
buglness, Will al=o semd Hlustrated Catalog of large moulding
selection. 21 refumded with 23 ooder, Rave mididle mans prrufit
buy mouliding direct!

BAUERLE CABINET WORKS, Inc.
P.O. BOX 1838P, HAMMOND, LA.
MARK

DYNAMIC"

INDUSTRIAL TRANSFORMER ARC WELDER

ANYOME CAN WELD, BRAZE, :
CUT, SOLDER, HEAT ON
STEEL, BRASS. ALUMINUM,
AND OTHER METALS.
Bulld and repair anything of

metal. Tremendous time and
money saver, THIS 1§ ALL
BRAND NEW, PROFESSION-
AL ARC WELDER! Hugged
metal cabinet, baked Hammer-
lofd finish, ldeal for home,
shop, farm and industrial wse.
Expert work on your FIRST job,
POWERFUL glass Insulated
transformer welds %%'" metals
with %" rods, 4 heat settings,
20 to 80 amps. Operates on 110
Volt AC house line fused for 30
amps, Complete, ready-to-use—
full head shield, electrode hold-
er, ground clamp, cables. sold-
er, assorted rods and simplified
weldlng manual. Double-pro-

Only $47.50 Complete, Send only
$6.00. Pay balance plus C.0.D.
charges on delivery.

EASY PAY PLAN
Write for easy pay plan. LOW
down payment — pay as you
weld and earn.

tectlon guarantee: 10-day mon-
ey-hack trial plus full 5-year
warranty on materlals and work-
manship, Order teday: ONLY
§47.50 (Z20V at $49.50).

WELDER CO. DEPT. D2-H
T808 5. FEDERAL ST., CHICAGO, 60616
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You never saw a saw saw! like a Disston saw saws

Here's a saw that's built.to meet the demand-
ing specifications of professional carpenters.
Put its tough steel blade to the test. You'll
never see an easier cut, 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.

Hardware and Industrial Products Division, H. K. Porter
Company, Inc., Porter Building, Pittsburgh, Pa. 15219

PORTER ay

o
HARDWARE AND INDUSTRIAL
PRODUCTS DIVISION

H. K. PORTER COMPANY, INC.
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Amazing New BENJAMIN 7
30 30 COz GAS

BB CARBINE REPEATER you shoot HOT SHOT!

— Packs a PUNCH that's so The Hardest Shooting
POWERFUL it will Drive - COz Gun on the market —
STEEL BBs thru Both _ f &% New Model 30 10 embodies
Sides of 3 5 Gal. - features that also assure Flaw-
Steel Pail at less Performance: Permanent
& : Alnice V Cast Magnet Shot
close HPH' Holder . . . a Positive, Jam-proof
(26 ga. .018") method of loading Ammo in firing
=" position; Convenient, Positive Hammer
Safety: J0-BE Mag.; 30 Shots per cart-
ridge; Quality Built. Lightweight—Accurate
—Field Tested — Lowest Shooting Costs

—use Indoors/Dutdoors.
ruhr:—{:ll BE ar

$16.95 oemonctration.
BENJAMIN AIR RIFLE COMPANY Mot Ren Spscied
896 Marion St., 5t. Louis, Mo. 63104 | write 1saay:

You Can DEPEND on BENJAMIN

You're in for a
thrill you'll never
forget the first time

Catalag
Benpamea
Single Shot and Re-

640 ACRES OF
WILDLIFE - $20

$20 plus $6.00 taxes yearly gets you a 640 acre wildlife
domain near Canadian border. Untamed paradises!
{Abandoned timber leaselands.) Extensive choice of
these exclusive lakeland campsites. accessible by road,
teeming with wildlife, including bear., moose, deer.
muskie, northern pike. ducks, geese. Send $1 (refund-
able) for maps. pictures. Gov't. regulations, offic'al
applieation blank to: Director, 0.5.C.A., Room 593, 56
Churech, Toronto 1, Canada. Add 50¢ for rush air mail.

HOW-TO

DRIVE BRADS

WITHOUT BANGING
& YOUR FINGERS

) ;
II
\
i
A Hyde No. C22 Brag
: Driver drives and sets
1'rl||*|'||$ ing nals 17
ang and 5"r1| r 'E.

'EI Bauge. Special 'rng'

Pick wup this handy net in barrel lifts brad
tool from your local for driv ng and setting
hardware, pant or in wood, Dozens of uses
building supply store for woodwork, min-
If not in stock, mail iatures, antiques, mod
£2.69 and we will els, etc

oo e WRITE FOR FREE
54 CATALOG

TOOL.S

SINCE 1875

SOUTHBRIDGE, MASS U S A
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e ’ Swiss Wooden-Wheel Clock

(Continued from page 159)

‘ the shaft alternately stop the escapement

wheel momentarily. Just before an ob-
structed pin is freed from one retent the
opposite one swings in to obstruct the pin
moving toward it. Bend the retents sep-
| arately to proper shape on a nail of the
same diameter as the shaft, then slip them
on the shaft and solder in place. Inside
surfaces of retents should be very smooth.
After pressing the rocker arm on the shaft
you can “snake” the latter into position
down through the hole in the upper cross-
. piece, When the shaft is set in its bearings
and hangs from the top pin by thread, the
retents should swing about halfway over
the pins when engaging them. Adjust for
this distance by moving the bearings.
Avoid contact of the shaft against the
bearing pin of the escapement wheel.

The escapement mechanism will require
delicate adjusting, mostly by bending the
retents in or out. If spread apart too far
they won't stop wheel rotation. If a retent
lands and stops on the tip of a pin, the
spread must be decreased slightly. When
the retents are too close the pins cannot
pass either of them.

Two '%2-oz, weights on the rocker arm
can be shifted to adjust timing. If this
is not enough the rocker-arm weights are
made lighter for faster movement and
heavier for slower movement. Fig. 12
details the weight pulleys and cord. The
latter goes through the anchor posts and
is knotted above each. If the cord slips
on the ratchet pulley apply some rosin.
The pulleys must not bind in the sheaves,
which may be enough to stop clock move-
ment, The 3-o0z. weight serves only to keep
the cord taut,

Hour wheel and dial: The hour wheel
is identical to the center wheel but is glued
to a sleeve, Fig. 9, which fits the dowel
on the front plate. Fig. 10 shows the hand
which is easy to loosen and tighten for
changing its position. A tapered brass
pin slips through the dowel. The dial, also
shown in Fig. 12, surrounds the hour
wheel and is held by tapered brass pins
which also hold the front plate on the
crosspieces. Numerals on the dial can be
done with India ink later covered with

| transparent lacquer. The clock pictured
here is a replica of one of the first hand-
made, weight-operated clocks. Making a
copy of it will increase your admiration of
bygone craftsmen. The closeup view minus
the dial, hour wheel and hand, shows the
relationship of the three time-keeping
| wheels and the escapement mechanism.

| These took great skill to form before the

| advent of precision power tools. * k%
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send today
for your

F R E E money-saving

JVLLTED 1955 camavoe

WORLD'S LARGEST - 490 VALUE-PACKED PAGES

BIGGEST SELECTION « BIGGEST SAVINGS

s

see great new build-your-own Piiiine s i

knlgbt -Jeiks®  HiFi Hobby, CB,

Short Wave, Auto-
motive, Intercom,
Amateur, Test In-
strument—won-
derfully easy to
build—topsin per-
formance—sav-
ings up to 509%!

save on our own biggest selection of see what's new in
Fkenight” STEREO HI-FI Other FAMOUS-MAKE HI-FI | AUTOMOTIVE ELECTRONICS
best buys in more for your money in top valves in latesf
TAPE RECORDING CB TRANSCEIVERS FM-AM & AM RADIOS
big savings on largest selection of save money on
PHONOGRAPHS SHORT WAVE & HAM GEAR | POWER TOOLS & HARDWARE
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lues avail-

SEND FOR YOUR COPY TODAY

pLUS spec!

money-
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1 [ Send FREE 1945 ALLIED Cataleg.
EASY TERMS: Use the Allied Credit Fund Plan |
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satisfaction guaranteed or your money back | Aq4ces:

ALLIED RADIO i, e
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— have over 24 months to pay...
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Driving Tomorrow’s Car
{Continued from page 73}

front wheel angles (to right or left) at any
speed are limited by the lateral accelera-
tion the car will develop. In short, the area
above the curve (see page 73) represents
speed-wheel angles which cannot be at-
tained because they would exceed the
cornering force of the tires.

The changes in steering ratios of
Bendix's Varamatic gear (see page 73) are
parallel to this speed wheel angle graph.
At high speeds (the center peak of both
graphs) it will be noted that the ratios of
Varamatic are high numerically (15 to 24
to 1), thus insuring that there will be no
dangerous and tiring sensitivity. At the
outer ends, ratios are low numerically (5
to 13 to 1) insuring fast turning of front
wheels for easier parking and traffic ma-
neuvering.

At no point, however, does Varamatic
attempt to turn the car more quickly than
is safe at a given speed.

Getting the Drift

The car will slide or drift sideways, of
course, if the driver should mistakenly
attempt to turn the front wheels too
sharply for the speed he is traveling. The
Varamatic’s ratio, paralleling Cornell’s
curve, sees to it that the car will skid be-
fore the steering ratio becomes “quicker”
than the driver can handle at any given
speed.

I tried Varamatic at high speeds and
found that it was impossible to over-ride
my own instinctive driving reactions and
turn the wheel too far to right or left so
that I would get into the sensitive “quick”
ratios at either end of Varamatic's worm
gear.

At one point I drove a Varamatic
equipped Pontiac on slick, snow-covered
highways at 50-55 m.p.h. Several times I
deliberately put the car into a slide and
reversed the steering to recover. No prob-
lems. Just the right amount of response to
regain control, and no more.

Effortless Parking

Parking parallel with Varamatic is so
easy that it's actually fun! You slide up
and stop ahead of the space, start back-
ward, swing the wheel to the right less
than a quarter turn and as soon as your
front bumper clears the car ahead, swing
yvour wheel back to the left about %4rd of a
turn and presto—you're in! A complete
parking job with less than 25rds of a steer-
ing wheel turn!

When the women of America discover
this goodie, Bendix will have to work three
shifts to keep up with demand.
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At the same time that Varamatic steer-
ing is revolutionizing your maneuvering,
the “No Travel” brake and throttle con-
trols are becoming second nature. It took
me about 20 miles to accustom myself to
the “squeeze treadle” way of driving as
opposed to conventional pedal pumping
but as the miles rolled up, I began to
realize that my right leg was much more
relaxed. Simply shifting the weight of my
leg would adjust the accelerator load for
proper cruising speed and to accelerate
and pass I merely tensed my foot muscles
for a moment and, zoom, I had passed.

Braking with Bendix “No Travel” sys-
tem gets to you after a few miles. I found
that it was easy to coordinate foot pres-
sure with stopping effort needed at the
brake drums—much easier than the con-
ventional business of lifting your entire
leg, then pressing down, feeling through
the several inches of pedal travel and only
then, beginning to coordinate the amount
of muscular effort with the rate of de-
celeration of the automobile.

The “No Travel” system, in addition to
being easy, is also fail safe. Here's how it
works. The treadle is linked to a hydraulic
valve which admits fluid under pressure of
up to 1800 p.s.i. to the lines leadinﬁ to
brake cylinders. Where does the fluid
pressure come from? Directly from an ac-
cumulator (pressure tank) under the
hood. A small pump, not much bigger than
an electric razor, hitches onto the back of
the regular power steering pump to keep
the pressure up in the accumulator. If
your engine conks out there is pressure for
approximately 18 full stops left in the tank.
I know, because I tried it 18 times!

Fail-Safe Brakes

If you should ever lose all pressure from
the accumulator and pump, the brake
valve automatically becomes a master
eylinder as in a conventional brake system
and the treadle depresses below the level
of the floor boards so that your foot fol-
lows it down and actuates the brakes just
as if you were in a car with conventional,
unassisted hydraulic brakes!

What about the power throttle and its
“No Travel” accelerator? That is a simple
vacuum cylinder which amplifies your
foot-power on the treadie to permit about
15-inch of travel to move the throttle link-
age as much as 215 inches of conventional
pedal travel would. (You can push the
throttle manually to open it before the
engine starts and provides its vacuum.)

What will this system cost? No more
than any ordinary power assisted car, ac-
cording to Bendix officials. The Varamatic
power steering requires just about the
same number of parts as conventional

POPULAR MECHANICS



power steering. “No Travel,” full-pressure
hydraulic brakes eliminate the convention-
al vacuum booster and master cylinder but
require the small pump, accumulator tank
and combined brake valve and master
cylinder.

The vacuum assisted throttle is a simple
cylinder and valve that would add less
than $10 to the retail cost of the car, it is
estimated.

When will Bendix's “Car of Tomorrow”
package be available? As soon as some
manufacturer is willing to take the plunge
and present it to the public, according to |
Edward E. Hupp, Jr., Bendix Automotive
Engineering Director. “We're ready, will-
ing and more than able to roll,” he said.
“All we need is someone’s signature on a
contract.”

After driving Bendix's “Car of Tomor-
row,” we can share completely Ed Hupp's
eagerness to get rolling! * k&

Tells How Clams Stay Closed

Ever wonder how a clam keeps its shell
clammed up? They have learned an easy
way of maintaining muscle tension over
long periods without burning up excessive
amounts of energy, according to Dr. An-
drew G. Szent-Gyorgyi. The secret ap-
parently is that a fibrous protein, paramy-
osin, “freezes"” the special muscle attached
to the shell.

When this protein is plastic, the muscle |
is flexible; if it erystallizes to a solid, the
muscle locks firmly. If a clam had to lock
its shell muscle the same way a man grits ‘

his teeth, according to this theory, its body
would “burn out” its store of energy in
three days.

CO: Boosts Plant Growth

Adding carbon dioxide to a greenhouse
atmosphere can result in greater yields of
flowers and vegetables, healthier plants
and shorter nonproductive periods be-
tween crops. One experimenter reported
a 300 percent increase in the harvest of
one kind of long-stem rose with CO.,.
Others reported flowers and vegetables |
maturing a week ahead of schedule.

Apparatus now on the market injects
CO. into greenhouses from low-pressure
(liquid) or high-pressure (gas) storage
tanks. By one method. the gas is delivered
near the tops of plants via copper tubing |
between rows of flowers and vegetables.
With a second method, CO. is circulated
in the air by an uncased fan eight or
10 feet above the plants. The equipment |
is available for about $80 from the
Chemetron Corp., 840 N. Michigan Ave.,
Chicago 11, Il
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Bore 35 standard holes
with just one tool

New IRWIN
Expansive Bit
lets you dial your size

Just turn the dial and you're
set to go with this new Irwin
Expansive bit. No hunting for
the size you need. Fits all hand
bit braces. Clean, fast, accurate
boring action from 73" to 3"—
35 standard hole sizes in alll

And what a really fine preci-
sion tool to own. It's drop-
forged from special bit steel,
heat treated full length, ma-
chined for accuracy and sharp-
ness, highly polished, too. Two
cutters supplied with each bit.
Model No. 21 with 3" to 133"
boring range also available.
Ideal for home handyman, pro-
fessional woodworker, or farm.
See your independent hard-
ware dealer soon.

Wilmington, Ohie

the eriginal solid
center l:ugnr bit

screw drivers
screw driver bits

| Lasts 5 times longer |
. than ordinary caulks

-

=
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e

PRESSURIZED T

DA PG RAPID-ACTION
BUTYL-FLEX®

Butyl rubber base makes your
caulk job outlast the best paint
job. Easy to apply from car-
tridge or pressurized can to seal
exterior cracks, joints around —
windows, patio doors, flashings. Sold at
leading hardware, paint and building
supply stores.

DAP INC., DEPT. MB, DAYTON 31, OHIO
SUBSIDIARY OF Peugghs, e
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CLINIC FOR HOMEOWNERS

The crank fixtures on my aluminum

casement windows have become
almost impossible te turn, There seems to
be no way to oil them without taking
them apart. Can you tell me what to do
to make them work easily, as they did
when new?—E.T., Md.

Did you save the lubricating instruc-

tions that came with the units? The
instructions would have told you what to
do. Manufacturer's instructions for lubri-
cating these units vary somewhat due to
design variations and for this reason our
suggestions can be only general. The
chances are that the real trouble is in
the actuating arms that open and close
the window rather than in the crank
operating units which usually consist of
a worm gear enclosed in a metal housing.
If you open the window wide you will see
that the outer end of the actuating arm is
fitted with a headed pin which slides in a
second slotted member that is attached to
the sash frame. Lubricating the sliding
contact at this point usually will cure the
trouble. As a rule a light grease is better
than oil as it will stay in place for a longer
period of time. Removing the outer hous-
ing of the crank operator and packing
with a light grease will lubricate the gear.

The shingled roof on our new home

(3 years old) appears to have buckled
on the north slope, giving it a wavy un-
even appearance which is most unsightly.
It has not leveled as I have been told it
would in time. What has caused this and
how do I correct it?7—A.L., Wis.

You do not say when this defect first

appeared and for this reason it is
difficult for us to pinpoint a cause and
suggest a way of correcting it. If, for ex-
ample, the defect appeared during the
past spring and the shingles have not
leveled, as you have pointed out, then we
would suspect that the roof deck is at
fault. Such a defect is fairly common
where indoor plywood has been used as
roof decking. Ice dams form on the roof
during the winter and the impounded
water—from melting ice and snow above
the dam—may seep under the shingle tabs
and dampen the plywood. This continuing
condition of dampness can cause the plys
of the plywood to separate, swell and
buckle, raising the shingles and resulting
the wavy surface you have described. If
our assumption is correct, then about the
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only sure remedy is to renail the shin-
gles, driving the nails through the shingles
into the decking, then cover the whole
affected slope with roll roofing cemented
at the joints and re-shingle. This is about
the only alternative, other than removing
both roof and decking and replacing.

Q Wallpaper still peels from one room

of our new home even though we re-
moved the original papering and replaced
with new. One wall seems to be affected
more than the other three, although it
peels from all four walls. What could pos-
sibly be the cause?—E.J., Ore.

A We are assuming, of course, that the

walls are plastered and that the
house is otherwise of conventional con-
struction. Dampness is usually a cause of
trouble with wallpaper and sometimes it
is difficult to determine the source of the
moisture. It could be due to the formation
of condensate on the walls during pro-
longed periods of high humidity. But we
think it more likely that the paper peels
because of moisture in the new plaster.
Some of the newer coated wallpapers act
as vapor barriers, preventing the moisture
still in the plaster from escaping. The
trapped moisture tends to soften the paste
and as a result the paper peels. Perhaps in
your case it would be best to remove the
damaged paper, wash the wall to remove
all traces of the paste and then give the
plaster ample time to dry thoroughly
before repapering.

What is the best time to make plant-

ings of new shrubbery and young
trees? I get conflicting opinions: some say
spring is best, others say plant only in the
fall. I think spring is the best time. Do you
agree?—T.H., Mo.

In general, yes. However, in most

localities planting of shrubs and trees
can be done successfully in both spring
and fall. As a rule both trees and shrubs
planted in spring get more time to estab-
lish a vigorous root system and make some
new growth before the coming of winter
when growth ceases for the deciduous
varieties. However, if yvou obtain balled
specimens in good condition and plant
according to accepted practice there is no
ordinary reason why such plantings should
not prove successful. Faﬁ plantings re-
quire lots of moisture to the root systems.
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SHORTHAND N

Famou: SPEEDWRITING abe shorthand. 120 words
per minute. No strange :ymbols ; no mac T
AB("s, Learn at home or through classroom instru
tion. Low cost, 700,000 graduates. For husiness ar
Civil Berviee. T‘rF‘IHG AVAILABLE. i1s1 Y
Hehools in 11E cities, Write for FREE hookle

@Mﬂhng

55 W. 42 5t

adls | Warkshap
2" = WOOD..
w0 == Equipment, Kits o0

FULL COLOR

] g FUWETTUHJE.SHE Get our new 132- page

J:_ - : Lﬂtnlr-u Finest domestic and rare im-
; v cial Hardware s. Legs, mouldings, orna-
| gmarysman | Alf at Money oo, e 1,500 itema.
A Saving Prices oiect ideas and plans. Disc

Etaniey Tools. Rend 25 for petge

CRAFTSMAN Wood Service, Dept. 2.8, 2729 5. Mary 5t., chlcagn 8

RELAL-25-TATE

PAYS BIG! SEND FOR FREE. BIG, ILLUSTRATED
CATALOG NOW! Greduates report making sub=tential in-

eomes. Start and ron your own business ‘gui:hly‘ Mien,

Women, all agesa, learn easily. Course covers Sales, Property
Management, Appraising, Loans, Mortgages, & related sub-
jects, STUDY AT HOME or in elassrooms in leading eities,
DIPLOMA AWARDED. Write TODAY for FREE Booklet!
Accredited Member Mational Home Study Coancil. VA Approved,
WEAVER SCHOOL OF REAL ESTATE (Est. 1938)

3521-P Broadway Kansas City 11, Mo,

INCREDIBLE UNIMAT!

Makes gears, bearings, wheels,
axles, pinions, ete.Turns,
threads, bores, drills,
mills, grinds, buffs, polishes
.. 900-7200 rpm. Com-
plete machine shop in 167,
BASIC UNIMAT: $139.50 tincludes high-efficiency motor) !
WRITE FOR FREE CATALOG
AMERICAM EDELSTAAL, INC., Dept G-H, 350 B'way, N.Y. 13, N.Y.

New miracle clear
plasticfinishdriesdust-
free in minutes, needs
no sealer, goes on any
kind of wood —inside

or outside. Gives
tougher, longer-lasting
protection for patio
furniture,siding,doors, =
cabinets, floors, panel- =98
ing, tables, boats.
Glass-like finish resists &
alcohol, boiling water, food acids. Won't darken

: ’ t':.-n??'ﬁ a

Uiguig peasTiE

crack or peel. Odorless. Non-toxic. Gloss or Satin |

finish. For free brochure and nearest FLECTO
VARATHANE dealer, contact :

Flecto Company Inc., Box 84-PM, Sta. A, Berkeley 2, Calif.
Flecto Coatings Ltd., 7304 Buller Ave., Burnaby, B.C.
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Full horsepower
whenever you need it...
with a Stewart-Warner
“240” Electric Fuel Pump!

When you need a sudden burst of speed — full
horsepower — the S-W 240" meets your fuel
needs instantly. Exclusive, adjustable, automatic
pressure-regulator assures smooth fuel flow at all
times. Prevents starving and flooding . . . elimi-
nates vapor lock . . . permits instant starting in
any weather. (Line pressure adjustable up to
8 P.S.I.) The S-W “240" delivers up to 60 G.P.H.
For 6 or 12 volt systems.

Ask your dealer about reliable Stewart-Warner
Electric Fuel pumps . . . from the most complete
line of automotive instruments in America!

INSTRUMENT DIVISION
STEWART-WARNER

CORPORATION
Chicago 14,

Illinois

C-84,

Dept, 1840 Diversey Parkway,
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Make a Quality Guitar for $20

(Continued from page 116)

into the form and put the inside form
blocks against it, pressing them down with
your knees and hands until the clamps will
reach. Once they are locked up, adjust the
inside form blocks until the register-marks
line up, and set the locked form aside to
dry for 48 hours.

STEP F. The spruce for the top and the
mahogany for the back each come in two
pieces, usually matched. They must be
glued together to form the two wide sheets.
To make this butt joint, lay a layer of wax
paper on a piece of plywood to avoid
sticking, then apply glue along the edges,
pull them tight together, and staple the
two halves to the plywood. A tracing of
the template will show where you can
safely staple—the waste around the edge
plus the hole area in the top. Important:
If there is a difference in fineness of grain
from one edge of a piece of spruce to the
other, be sure to put the edge with the
finer grain in the middle.

STEP G. Edge-grain spruce has a tendency
to chip when you plane it. For that reason,
keep the set of the blade thinner than
paper-thin. Work the spruce down to %%
in. thick, keeping it uniform by the method
mentioned for planing the side pieces. Be
sure that both sides are smooth, since
reverberation inside the box is encouraged
by smooth surfaces.

STEP H. The lining is actually a succession
of triangular glue blocks which form the
joint between the sides and the top and
bottom. To make them, fasten a wood facer
to your miter gauge and drive a brad into
it about 1% in. from the kerf. Make the first
cut almost through the depth of 3% x Y2-in.
stock, then hook that cut over the brad to
achieve the proper spacing and make an-
other cut. After cross-kerfing the lining
strips, set the blade at an angle to rip the
stock into triangular cross section. The
mahogany for the glue-block lining comes
from the scrap left over after cutting the
neck. Rip a sufficient number of strips for
the lining, but be sure you leave enough
material for the end block and the neck
block. To assemble the body, bring the two
bent sides together while still clamped in
the forms. Overlap the ends of the mahog-
any, then attach the end blocks that hold
the sides of the form in place. Next, after
removing the four-part inner form, cut
away the scrap that overlaps, and glue the
end block and neck block in place. From
now on, the assembly will stay inside the
outer form until the top is installed.

STEP I. Fasten the lining to the side first,
using ordinary clothes pins to hold it
Notice that the tiny corner blocks are han-
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dled in flexible strips, bending the thin
remainder of stock around curves, If the
strip should break, no harm is done as
long as there is virtually continuous lin-
ing. Glue the bracing on both top and bot-
tom before securing these pieces to the
body. Many guitar experts consider the
bracing of the top to be the most critical
single phase of construction because of the
“string-loading” variances, bass to treble.
Follow the layout of the drawing exactly,
making sure that the top is absolutely flat
throughout the process. Hold the bracing
in place while the glue dries by means of
weights and clamps. After the glue dries,
use a small plane to taper the ends and
round off the corners. Note that the heavy
brace at the neck end is double thickness
and double width. (The bracing is of
spruce; end block and neck block are of
mahogany; bridge pad is maple.) Unlike
the top, the bottom is bowed, and the
bracing is symmetrical. Cut the three
braces and mark each with a center line.
Put them together in a vise and plane the
Me-in. bow into all three so that they will
impart a uniform bend to the bottom. To
increase the glue line and to prevent the
bottom braces from buckling, use spruce
cornerblocks, as shown in the drawing.

STEP J. Glue the top in place using
weights or clamps to hold it while the glue
dries. Another method of “clamping” is to
tape the top down with strips of masking
tape (the bottom can’t be added until
after the neck is attached). To make sure
that the lining is level with the sides, run
a plane along the blocks after the glue is
dried and plane down until a shaving of
the side is removed. Support the plane at
both ends across a curve to keep it at right
angles to the sides. Plane the end blocks
flush, also.

STEP K. Shaping the neck takes a little
time and should be worked on concurrent-
ly during the construction of the body. In
order for it to seat properly, the neck must
be absolutely square at the end. After
sguaring up, run a centerline down the
top and lay out the plan symmetrically to
maintain t{e square end. The actual length
of the neck is governed by the dimensions
of the fingerboard you buy. Ninety-nine
times out of a hundred, it will be the pop-
ular 253g-in. scale and you can follow the
drawing exactly, leaving about 1334 in. of
flat before vou turn down for the head.
Draw the profile of the neck on paper,
cement it to the side of the mahogany
block and run it through the bandsaw.

STEP L. With the plan of the neck laid out
on the top, you can make the rest of the
rough cuts on the bandsaw. Be especially
careful when the supporting end goes off

(Please turn to page 190)
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-|||.p|-:- CUTH, MELTS o
AL al=! HEATS, S0k I"'\---
1.7} IF‘-I'\H FTHAWS, II-I\ =5
Yy NYTHING
TG Us

COMT |||
WITH face

'\'L!-Illl\r I IIIZ
e for CARS rI
0 WAYS —NO

il 1|Hl
L e

-|_. q512 -a'.|||.. i

WEE OF S 1.4 F Pl
ll‘||-||lll FOHR THE Il‘\]\ I\ IIII WilHIIY IIHI
"||I|| - il You order from this ad. Sold
o MIDWAY WELDEH‘ I}nl:ll DPM-B, Hearnsy, Mebraska.

BI.I'I" GREAT HEU{ HAND Tﬂﬂl.!

. . for long-lasting performance

Great -
Neck Precision Balanced
Tools NAIL HAMMER

One-piece, forged steel, rub-
ber-cushioned, I‘Il-illp grip

GREAT \Eﬂl\ SAW MFRS., Inc.

MINEOLA, N. Y. — SEE YOUR LOCAL STORE

Loosens Rusted Bolts

nuts, screws, “‘frozen’” ports!

battery terminals, mufflers
AT HARDWARE AMD AUTOMOTIVE SERVICE STORES

and all other parts. Cleans
WHEHN YOUR FALSE TEETH
GE

___ LIQUID
> ” WRENCH.
guns, rods, reels and sports
equipment. Harmless to all
T ON YOUR NERVES USE
( SPECIAL FASTEETH POWDER )

Leosens rusted studs, h:.Hs.
metal 35¢
- - (L R, \

When false teeth get on your nerves many
dentists glve special FASTEETH powder. It
helps hold teeth in place —helps keep them
from slipping or dropping down when you
talk—makes you feel more secure. FASTEETH
cushions tender gums so you can bite harder
and eat easler, faster with greater comfort.
FASTEETH helps you laugh and speak more
clearly without embarrassment. FASTEETH is
alkaline (non-acid). Checks "plate odor™
(denture breath). At drug counters everywhere,
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ELECTRIC ARC WELDER $14 951

good
glue
never
gets

noticed

You're only aware

of a glue-line when

it fails. Use the right
glue for the job and it
won't let you down,
Weldwood® Plastic Resin
Glue mokes o wood joint
stronger than the wood
itself. Glue it. Forget it.
It's that good a glue.

United States Plywood
Protection Products Division, Kulumu:nn, Mi:h

STRAPPING KIT
A

COMPLETE

BAND THINGS FAST in Home
or Shop, Without Tools

m Easy-to-use Signode Dispensi-Pak contains
300 feet of top-grade industrial nonmetallic
strapping 14" wide, plus 50 Dylock buckles.
Put on Dylocks, pull strap hand-tight for
long-lasting holding power indoors or out.
370 pound breaking strength, flexible, non-
staining. Use for packaging, clamping, bun-
dling, baling, holding, bracing, and reinforcing.
Satisfaction guaranteed or money back. For
postage-paid delivery send check or M. O.—
$3.98 for single kit or $29.80 for 10-kit package.

SIGNODE CORPORATION, Dept. PM1
2699 North Western Avenue, Chicago, IIl. 60847 /I
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Make a Quality Guitar for $20

(Continued from page 188)

the saw table, and remember at all times
to work symmetrically to a centerline
which is precisely perpendicular to the
squared end.

STEP M. Rasp, coping saw, surface-form-
ing tool, plane, spokeshave, drawshave and
very coarse sandpaper are some of the
tools you can use to shape the neck. Fol-
low the cross sections in the section detail
of the main drawing. Be sure to mark a
centerline down the “belly” of the neck as
a guide. When the neck is roughed out,
glue the fingerboard to it. It must be posi-
tioned with the 14th fret exactly at the
squared end. When the glue is dry, work
the neck down to shape and smoothness,
leaving only final sanding.

STEP N. Fasten the neck on with two 2-in.
No. 12 steel screws, countersunk. This is a
critical joint, so be careful. Drill through
the neck block with a shank-size bit, and
continue into the neck with a core-size
bit. Apply glue to both surfaces, then wax
the screw and draw it up tight. Be sure
the centerline of the neck is in perfect
alignment with the centerline of the top.
If you discover that it's slightly out of
line, shim up one side or the other with
thin strips of mahogany, making sure that
both sides of the shim are coated with glue.

STEP O. There is only one really critical
dimension in the entire construction of the
guitar: the distance from the 12th fret to
the “saddle” must be exactly the same as
that from the nut to the 12th fret. Locate
the bridge so that the center of the slightly
angled saddle meets this requirement. Fol-
low the clamping method shown, using
small blocks of wood on the top with an-
other block located inside the box between
the bracing, so that clamping is hard be-
tween the bridge and the bridge pad. To
install the tuning keys, place the nut in
position and use a strong thread as a guide
to notching the nut, lining up the stringing
and positioning the holes for the pins in
the bridge. Fasten the thread to the proper
peg for the top string, then stretch it tight
over the nut and down along the finger-
board to the saddle. Keep it parallel to the
edge of the fingerboard, about 4 in. in
from the edge. Mark the point where this
thread hits the bridge. Next, follow the
same procedure to position the bottom
string. Then determine the locations for
four remaining strings spaced equally be-
tween the top and bottom. File shallow
string notches in the nut. and drill the
holes for the pins in the bridge. (Since the
pins are tapered, you may want to fit them
to the holes with a tapered reamer.)

STEP P. The banding is inset into the rim
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of the body. A router is the best tool
for cutting the rabbet for the banding, but
if you work carefully you can do the job
with hand cutting tools. Use plastic, black-
dyed maple or ebony for the banding.
Cut it a little bit oversize, then boil it to
permit easy bending and seat it with glue.
Strips of masking tape will hold the band-
ing in place while the glue dries. Sand the
banding flush, then turn the tiny wooden
knob and glue it in place at the exact cen-
ter of the end.

The finish you put on your guitar is a
matter of personal taste. Commercially
made instruments usually have stain, wood
filler and many coats of rubbed lacquer.
If you love the texture of wood, however,
you may prefer clear penetrating resin
sealer—the sort of thing they use to finish
flooring. The latter was used on the guitar
shown in the photographs. After finishing,
apply the thin plastic scratch plate with
contact cement, then tune up the strings—
and happy hootenany! * kK

What Causes Sunspots?

Sunspots have been a mystery ever since
they were spotted centuries ago by Chi-
nese astronomers. One modern explana-
tion for these puzzling blemishes has been
advanced by Dr. Horace W. Babecock of
the Mt. Wilson Observatory.

The central portion of the sun is known
to rotate faster than areas near the poles.
Dr. Babcock thinks this rapid rotation
pulls the sun’s magnetic field into a spiral
shape, with the top and bottom hemispheres
twisted in opposite directions. This creates
instahilities in the interior of the sun
which periodically break through to the
surface in the form of sunspots and solar
flares. Every 11 years, he says, the sun’s
material twists back into its normal shape
and the process starts all over again.

Tied-Down Continents

Instead of floating precariously on top
of the earth’s crust, the six continents are
anchored deep inside the underlying man-
tle—some 300 miles down. So says Dr.
Gordon J. F. MacDonald of the University
of California, who made extensive calcula-
tions on a computer to formulate ideas on
how the earth might have come into being.

Observations on the amount of heat flow-
ing from the earth’s interior, differences in
sub-crustal densities and satellite data on
variances in the earth's gravity led Dr.
MacDonald to the conclusion that conti-
nental masses penetrate deep into the man-
tle. Differences in heat transfer from the
interior under the oceans and continents
vary by as much as 100 degrees centigrade.
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To Make and Sell Ornamental Concrele llems
You Need MOLDS

For Thorough Inlo
On Over 300
Differen! Molds
You Can Buy And
Use Plus Complete

Slart To Finish
Professional Instruclions

"-'-."F:'-'_'
RUSH 5200 lor book

TURN CONCRETE INTO GOLD

COMNCRETE MACHINERY COMPANY, INC.
839 Lencir Rd.-P. O. Box 99 - Hickery 2, N. C.

Low Cost Gas Turbine Course Offered
in New Handbook—Just off the Press!

time, Permiits

Now avallable for the first you to design and Bkl
your own (3as Turbine. Just off the press, Course [Includes basi
theory, mathematical ealeulations and empirical data in conjunction
with full sizge deslgn drawing for 50 H.PP. Axial Ges Turbine Engine
hased on actual englnes bullt. 7% DMa. Bulld on 97 Lathe

Handbook with Design Drawing $10.00. Ne C.0.D.

NATIONAL SCIENTIFIC LABORATORIES
P. 0. Box 705, Santa Monica, California

Imported Stuletto Knife

or INI WITH

LOCKS INTO .
POSITION. J
Prevents

blade from snapping ‘-II'.I': wh.l:-n in use. Push butten release. Convens
fent pocket sime, Vel rog Fine gquality, polished nickel-sioel ragor-
gharp blade, PIERCES HI’T!L Narrow, '|||-||t with
thick rigid backbhone for hefivy duty use. Fine outdoar knife for JPIH'--

men and emergencies, Safely guard, $2.50 Postpaid. 2 for 54.75

JOHNSON SMITH & CO., Dept. 517, Detroit 7, Mich.
Send 10¢ For Rig Cotaleg of 2700 ’\lrl'l Ities, Gadgets, Jokes, Tricks, Ete.

tapered stiletto

Shrinks Hemorrhoids
New Way Without Surgery
Stops lich— 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.

In case after case, while gently 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-Dyvne®) —discovery of a world-famous
research institute,

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

If your car's cooling system has rust,
don’t get mad. Get Mac's No. 13. A con-
centrated inhibitor (not a soluble oil),
Mac's No. 13 is guaranteed to keep your
cooling system clear for months. And
it's guaranteed to keep you from reach-
ing the boiling point. Just ask your calm
service station man.

[ J

MAC'S SUPER GLOSS CO., INC.

Los Angeles 42, Calif., Cincinnati 26, Ohio
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New on

the Market

BRUSH AND ROLLER cleaner, called Mu-Life, is the
first non-flammable, odorless, non-toxic paint-brush
cleaner, says the manufacturer. In PM tests, it
cleaned old, badly coked brushes with surprising
ease. Retails for 89¢ a pt., §1.49 a gt. Pittsburgh Plate
Glass Co., 632 Ft. Duquesne Blvd., Pittsburgh, Pa.

LOCK WASHERS IN A BOTTLE: Loctite liquid plastic
hardens when run between two metal surfoces.
Thus, when used between a nut and bolt, it prevents
vibration from loosening the nut. Ideal for securing
parts, hydraulic fittings, bearings. About 75¢. Ameri-
con Sealants, 705 Mo. Mountain Rd., Hartferd, Conn.

KILLS DOWNDRAFTS: The Uni-Therm Turbine fits over
the top of a chimney. It's stationary, but has curved
fins thot counteroct downdrofts by creating on

upward flow of air when the wind blows. You install
by merely putting unit in place and cementing around
it. $19.50 and up. Uni-Therm Co., Mays Landing, N.J.
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LITTLE INCH fluorescent light fixture is installed
on the underside of o cabinet to illuminate the work
surface beneath, Made in 12- and 24-in. lengths
measuring 5 in. wide, 7g-in. thick. In white enamel
or stainless steel finish, starting at $10.50. Alkco
Mfg. Company, 4224 M. lincoln Ave., Chicago, Il

ATTIC FAN trade named the Allen Suburban, is said
to reduce air conditioner load by as much as 30
percent. Mounts easily near the peak of the roof or
on the goble end. Roof timbers won't need bracing.
Thermastat controlled. Retails for $109. Made by
Allen Ventilator Division, Bex 217, Rochester, Mich.
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WORLD'S FINEST GLUE, CEMENT &
FILLER,AND NOW IN SPRAY PAINT

Available at Fix-it Counters Everywhere!
The WOODHILL Chemical Corp. « Cleveland, 0. » Toronts, Canada

or clng! Use
TR T

waft. Won i rust

rer o iy HP fon upe i
S0 GIFH 8 gh: or 1,800 GPH {from woll. 1*
inler: i outlel. Coupling  ineluded %H.95,
HEAVY DUTY BALL-BEARING PUMP, L'p to 5. 200} I¥H
or 30NN GPH from 25° well, 105% inlet: 17 outlen %12.95
Postpaid if eosh with order. MONEY BACK 6207 IRANTEE

Centrifugal and Gear Pumps in All Sizes
LABAWCO PUMPS, Belle Mead 7, New lersey

16 HPF motor

r-------------‘
Before You Buy a Power Tool
SENDFGRFHEEBLACK&DECHEH l

Shows, in color, full line of drills,
saws, jig saws, sanders, hedge and
lawn trimmers and edgers, other l
tools,attachmentsandaccessories,
Write: The Black & Decker Mfg.Co., I
Dept. D-084, Towson 4, Md.

‘---—---------J

Never before have vo n 11
Tells you in simple r CCOFTeCD WAy to
answer s, Geis Vel g uibekaey i B tler re-
and greater satisfnetion. Wil BV VO
t i andl  maoney and § AHRSOLUTELY FREE.
N hatioen whatever., Every readlder of milver-
ti=ing skould have this sk e, Semd o posteard
for ¥our copy NOW. €. A, MARTIM, Popular
Mechanies Magazine, 575 Lexingten Avenue,
Mew York, M. ¥, 10022,

e like this

3

rancus @ TEENUT®
FASTENERS
Can't slip, flush-mounted, strong,

ONLY nut that gives steel threads
in wood !

. * Mow available in bright
TEEMUTS NEW finish!

MEW red and yellow,
skin-pack cards!

Look for colorful NEW
display carton, too!

Handymen need

TEENUTS!
Sold at hardware stores.

COLUMBIA FASTEN ER CO.
Subsidiary UNITED-CARR FASTENER Corp.
3229 South Ashland Ave., Chicago 8, I,
TEENUTS is a registered trademark of United-Carr Fastener Corp.
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16 PAGE POWER TOOL CATALOG l [ -

FRE _.AMAZING NEW BOOK
e "HOW T0 ANSWER ADS”

OXYGEN BREATHING SUPPLY
UNIT. Designed for the Alr Foree for
high altitude Aving, al=o ideal for medi-

cal purposes. Compact, portable: eould
save yvour life in the event of a heart or asthma attack, Com-
plete with steel oxygen bottle, cylinder pressure Eaugme, demand
type reg.. oxygen flow blinker, 364 hose and face mask. Shpg.,
wi. 20 Ibs., Tested, checked and filled. Appros. GOVT. COST
F250. Limited Quantity. £39.95

.d-a%; NEW! ELECTRIC PUMP WITH CONTROL UNIT

ur bionls, camjprers & trailers. Outpsel 500 to 2060

g k8l an hr, Variable rheostal contains on & o

f‘.l switeh amnl controls osutput of Ppump, Lg* pipe

thread into bronze impeller housing. 12 V.D.C,

Hadio moeise fller, Explogion-progf const, shpr.

WL % s, Complete with mounting instruetions & wiring
diagram. Approx, GOVT, COST, $200, NEW. $10.95,

i lils C
Rupmed, heavv-luly  wineh  wills Ball bearing

ronstruction thruowt pwiler & Eear trai 251 gEear reductinmn,
Hated cap. 25000 Ihe, Has heavy sty enclosed forward, neutral
& reverse swilel. Huggred L4 * plate stewe] migeLiiEangr hiase with
ULFRgrer support, Dim, 22+ 1, x 0% W. x H% H, Handies 2504
of Ly#* cabile. Built for 12V, hallery operationg will mlso apers
ate on BY, at reduced cap. & speed, A must P omenils, Jeens,
trucks, boat Joading trailers, Shpg. wt, B0 1hs, Apgeos, GOVT.
COST §490, New. Mmlel E-D $7%5.00, plus Fed, Tax of 54,510,

BIG NEW 1364 CATALOG

mend 35¢ twlay Torp ronr ey of fhis new §nul
amazime 98 per. eatalo coditainingg  1MiHEs
o bargains  in hydeaulics, cleectrie, Precisiog

DELUXE ELECTRIC BATTERY WINCH

i tools, muarine ilems, sebanobive T i
| byist or indusirial, Omler from Ghis arl.  All

prrices FOR, Culver City, Calif, 56005 alirjuesil
for COL Send check, cash oF money  ariler

AIRBORNE SALES COQ. oter. pmss

8501 Stellar Drive » Culver City, Calif., Box 2727

Coast-to-coast, high-paying jobs in photog-

raphy are waiting for people with the “know-
e, how' to fill them. You can guickly, easily

gualify at home with the world-fameus MNYI Learn-by-Doing

Method. Write today for free cotolog. Also resident training

in Mew York. Our 54th Year.

NEW YORK INSTITUTE OF PHOTOGRAPHY

10 West 33 5t. Mew York 1, N. Y.

MONEY

Dapt. 49

BY MAIL

FAST, CONFIDENTIAL SERVICE UNDER so—
GOVERNMENT REGULATION

If you're between 25 and 65, steadily employed, you  Tou  mompr
NECLIVE PATMENTE®

can borrow up to 3600 on your signature alone. We 20 1 564

nolify no ome. We are Government requisted, operal. i 1AM

ing under the State Division of Finance, Department 520 gt
of Business Administration. Fill in the coupon below:

we'll send application papers by return mail

“The above payments include Creditar Life nsurance -

MURDOCK ACCEPTANCE CORPORATION oert. 1a0
P.0.BOX 653 / POPLAR BLUFF, MISSOURI

Name . —
Address R S

City I ) State
RENDERING FAITHFUL SERVICE FOR A QUARTER CENTURY
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Ion-Propelled Aircraft

(Continued from page 1)

will be able to do things that no present
type of aircraft can accomplish.”

Pointing out the potential advantage of
Ionocraft over conventional planes or heli-
copters, de Seversky ticked off a whole
string of radical notions:

High-altitude flight. Helicopters whirl
their blades in utter frustration at alti-
tudes where the air gets thin. Beyond
20,000 feet, they get almost no lift. By con-
trast, experts calculate that the Ionocraft
can kick up (or rather, kick down) enough
air to stay aloft at 300,000 feet.

Unlimited size. The bigger it gets, the
better it flies. Efficiency increases with
grid area. Disturbing airflow around the
grid edge becomes proportionately less
important in larger craft. The reason:
Grid area increases faster than circumfer-
ence with growing size. “We'll be able to
build them as big as a city block,” claimed
de Seversky.

High speed. No practical speed limit has
yvet been determined. The ions themselves
flashing from emitter to grid impart to
the air very high-velocity impulse. Aero-
dynamic grid drag would be the chief
speed-limiting factor. But streamlining of
the grid edge and careful contouring of the
craft, could minimize air drag.

Safety. No moving parts in propulsion
and no wear, mean less chance of failure,
simpler maintenance,

Steering with Voltage

Steering control is accomplished by ap-
plving different voltages to various parts
of the craft. The part with the high voltage
gets more lift, hence tilts up. The form of
the Ionocraft doesn’t matter. Any shape
will fly, but de Seversky assumes that
round models in the form of a flying saucer
will be the most easily maneuverable.

By a simple jovstick control, the pilot
can lift any edge of the craft, producing
pitch and roll as if the lonocraft had ele-
vators and ailerons. He can put the craft
into any flight attitude—nose up or down,
or banking to either side. Like the tilt of
a helicopter rotor, this inclination pushes
the craft forward, rearward, or sideways.

J. F. Bruno, the technical director of de
Seversky's staff, spoke of a passenger
gondola in future models, suspended from
gimbals below the main grid so that it
remains level regardless of how the main
deck is tilted. Location below the main
grid also shields passengers from the high-
energy flow. But, even if the passengers
somehow got into the ion stream, it
wouldn’t electrocute them unless they
were “grounded” to the main grid. “It
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would bz just like birds sitting on a wire,”
said Yorysh, the man in charge of elec-
tronic design.

Until patents for the Ionocraft were
firmly nailed, de Seversky kept his ideas
carefully under wraps. That's another
reason no full-scale prototype has yet been
built. But even present scale models set
the imagination buzzing. Manned craft are
envisioned for:

Commauter transport. With no size limit,
vou can pack trainloads of people into this
VTOL craft, relieve traffic congestion
around urban centers. The same type of
craft used as long-distance transport—
possibly at supersonic speeds—would not
need big airports with long runways.

Airborne trafic monitors. Hovering
above bridges and major intersections, or
patrolling above highways. one-man Iono-
craft would provide a panoramic view of
traffic conditions, radio information to
ground traffic-control centers.

Grid Is Hard to Hit

Military reconnaissance and rescue.
Without moving parts, the Ionocraft is less
vulnerable to small-arms fire than heli-
conters. The open grid makes a poor target.
Most bullets would whizz right through it.
Even if the grid is hit, the electric charge
would be maintained despite damage to
some portions. Unlike a copter with shat-
tered blades, the Ionocraft would not crash.

Weather observation. While satellites
like Tiros look down on the atmosphere
from outer space, [onoeraft could sail right
into the weather-making air layers, pro-
viding valuable supplemental information.
Being steerable, Ionocraft would not drift
with the wind like weather balloons, but
could hold a pesition over crucial areas,
making local forecasts more reliable.

Skyborne antenna. Kent aloft indefinite-
ly in a fixed position by a ground-based
energy supply, Ionoeraft could also act as
a skvborne antenna, extending the range
of defense radar. “It would be like raising
the DEW-line 60 miles up into the air,”
suggested de Seversky, “adding 15 to 25
minutes warning time against missiles.”

Anti-missile machine. Always alert to
military tactics, de Seversky believes that
Ionocraft could be used as missile inter-
ceptors. Normally the eraft would hover at
high altitudes, scanning the horizon for a
700-mile range. As soon as it spotted and
identified a hostile missile through an in-
frared detection system, the Tonoeraft
would hurl itself at the enemy rocket on a
collision course and blow it out of the air.

When practical eraft are built, their de-
signers expect to have a choice of several
power supply systems now under develop-

{Please turn to page 196)
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GIGANTIC SURPLUS SALE!

FISH & WORM| BOSTON GEAR REDUCER

& ltem #1317, Genuine BOSTON
SHOCKER gpear reducer. 30 to 1 ratio. Timken

altemii rings. (.4 h.p. Input shaft Sg"

[ narIuP\Il diam. Output shafy &, ’P:llalll Wi, 22
s, €

x ‘:?r‘.ﬂ;“; i 1 .ﬁu.rn;;LErﬂ:!t 21.62

pronds of codarse fish, DIAL "l‘?“ﬂ”i
Powerful 110-v AUl g Item £718. Same used on all
!‘lﬁllli EENEralnr ore-d phone systems. Use ps extension
ates fKHH‘rPIJ' elec-l i main phone and on private
tric feld In ground | cygiems, Directions furnished,
or  Waler. Amazing ‘. B '|h.-¢ G"\.l SOAL

results, Fascinating z

tor fin &t parties. coln—Send for 1964 catalog,
e 83 SURPLUS CENTE
HAL®S 3 98| cerT. 510 LINCOLN. NEBR.

Magazine of
New Products

It's Ne & Things

Fascinating, Illustrates & deseribes thousands of new things from all
over world, Gadgets, novelties, gifts, timesavers, houschold & oﬂncf
things. Money makers, money savers, toys, aute field, tools, hobbies,
photo, records, books, clothes, drugs, movies. Travel ideas, personal
things, ideas, H.ﬂl Appraisal. source, price. Beautifully printed. I-|.||1
o pemd. Valuable for men, students, offices, experimenters, shops, et
Be first to know WHAT'S NEW each |||l.r|1ll1 Special: 12 issuves 52 00
(54.20 value) Includes Xmas special, g 1963 summary & 1965 pre-
view Issues at no extran ecost, Money back anviime if not |'-11 .|.-.|--I.
WRITE IT'S NEW, DEPT.

112, ST. CLAIR SHORES. MICH.

ALL PURPOSE PEET PaID
GLUE KIT 1% %

e and address

L[[EH PRODUCTS, INC., HUTCHIMNSON, KAMSAS

Start today! Save up fo 509 when you build your
Ewn sonoter, mini-bike or kart! Big rew cotolog con-
s plans, specificoliom, parts lis, prices . . . engines,
brakel, chiches, wheeh, helmety = swerpthing you
nead ia vart bulding now, in your gws homel Enpy
howrs o low cost fued Ovder yowr plars boday!

SEND ONLY $1.00 TODAYg
Co[2M Box 797P + Janesville, Wis'

Success for you! 5000 of our hybrid red wiggler fishworms
produce 5,000,000 In one year using our successiul method of
worm ralsing. Read our success story in LIFE MAGAZINE,
Dec. 28, 1059 issue. Let us teach you our secreis of success,
Write today for FREE INFORMATION on how to raise and
sell fishworms and crickets,

S000—58.95.

Special Today Hrbr:d Red Wigglers—3000-—85.95.
10,000 —816,95 quﬁ
CARTER WO M IAHGI-I. FI.AIHS. GEORGIA

TELESCOPE 5393
25X-45X-75X
MEW 3 in one telescopes, 3 varlable 253X
45X.75X magnification, Brass bound.
35 wer for ultra bright images
45 & 73 power [or long range.
Guaranteed to bring dls-
tant stars, moons, ob-
Jects, iP‘DI"tI TH

times closer

Most
powerful
scope sold anywhere
near this amazing low
Ime American made, 5 sections.

Opens 387, eloses 1 ft.; contains 4 ground
& polished lenses. Can also be used as powerful com-

pournd microscope. Mass production enables us o affer tele-
seope comuiete at $3.08 postpald. Money back guarantee.
CRITERION C0O. Dept. PEM-19, 331 Church St., Hartford, Conn.

BILL TROUBLES

NOBODY REFUSED UP TO $9,000.00
BAD CREDIT + NO PROBLEM - NOT A LOAN CO.
SEND YOUR NAME FOR FREE APPLICATION
ATLANTIC ASSOCIATES - DEPT.36
144 WESTMINSTER ST., PROVIDENCE 3, R. 1.
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MIHIATUHE DIGITAL COMPUTOR owm.y $498

Hemurues. Multiplies, Stores Facts

DIGI-COMP 1 is a working
digital ecomputer designed fo
demonstrate simply amd wisu-
ally the operations hidden
within the eireuits of an elec-

tronie brain. It is capable

of adding. subtracting and

Teach It multiplying. It also shifts,
eomplements, earries, memor-

to Program Problems izes, counts, compares and se-

o ) gquences, It can solve problems ||
of missile eountdown, satellite re-entry, missile checkout and |

solves logieal riddles.

DIGI-COMP ean even be trained for fun such as fortune telling.
ete. Ingeniously designed in plastie, this mechanical analog of a
binary eomputer is 127x3':%x4", and is open so its fascinating
operation ean be wviewed, In kit form. it ean be assembled in less
than an hour and is eomplete with all parts, assembly chart.
and full 28-page operations manual. A wonderful education aid.
fnly 245,98 and 6d¢ shpg, chgs, MONEY BACK GUARANTEE

Royal Advertising Corporation Dept. 379 Lynbrook, New York

® MAGAZINE LOADING CLIP S~
* OVER 15 MOVING PARTS

® FULLY AUTOMATIC ONLY
Automatie full size maodel $I 98
o B Lugmer Automatic pistol

containg over moving

Fres, Loads 8 complete

rodnds which snap into the

nard butt simwiating o Lus
per, Fires B bullet shaped pellets,

Has auto=
mati¢ slide action

MOST AUTHENTIC MODEL GUN WE'VE EVER SEEN

Comes to ﬁ’ul.l with working paris disassembled
with cleverly engineered springs, full instructions,
supply of pellets anil specially designed belt hol-
ster, Full Money Back Guarantes. Simply send £1.898
plug 2Te shipping charge of ofder Co0.D. From:

HONOR HOUSE PROD. CORP., Dept. BL-84. Lynbrook, N.¥.

TABLE-TOP CAR RACING

FIRST AUTHENTIC GUMDE 1o sszaing ree
ndOnr Bpr et i Seaepiog AT o — -
DHRAND PRI RACENG N SENIATLSE

TABLE-TOP
CAR RACIN:

A Popular Mechamcs honk tells how
the fun started . . . how you can build
the scale model cars, realistic track and
scenery . .. and how to race these free
wheeling little cars in a wide variety
of scale sizes.

It is all here including a list of manu-
facturers of parts and components.
$4.95 plus postage. Popular Mechanics
Books, 575 Lexington Ave., New York,
N.Y. 10022
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A New FREE BOOK for

MEN PAST40

Troubled With Getting Up Nights,
Pains in Back, Hips, Legs,
Nervousness, Tiredness.

This new Free Book tells that if you are
a vietim of the above symptoms, the trouble
may be traceable to Glandular Inflammation
. . . a condition that very commonly occurs in
men of middle age or past and is often ac-
companied by despondency, emotional upset

and other mental and nervous reactions.

The book explains that, although many
people mistakenly think surgery is the only
answer to Glandular Inflammation, there is
now a non-surgical treatment available,

NON-SURGICAL TREATMENTS

This New Free Illustrated Book tells about
the modern, mild, Non-Surgical treatment for
Glandular Inflammation and that the treat-
ment is backed by a Lifetime Certificate of
Assurance, Many men from all over the coun-
try have taken the NON-SURGICAL treat-
il:lent and have reported it has proven effec-
ive.

The Non-Surgical treatment described in
this book reguires no painful surgery, hos-
pitalization, anesthesia or long period of con-
valescence, Treatment takes but a short time
and the cost is reasonable,

REDUCIBLE HERNIA |  HEMORRHOIDS

Non-Surgical treatment for both Reducible Hermia and
Hemorrhoids, the book explains, can usually be taken at
the same time as treatment for Glandular Inflammation.

This new Free Book is fully
illustrated and deals with
diseases peculiar to men
and women. It tells HOW
and WHY New Modern NON-
SURGICAL Methods are so
Out

| Excelsior Medical
| Clinic, Dept. M 6150
Excelsior Springs, Mo.

Gentlemen: Kindly send
me at once, your Mew FREE Book. | am inter-
ested in full information. (Please Check Box)

|
|
|
I
| [ Glandular [ Hernia
|
|
|
|
|

Inflammation [0 Hemorrhoids
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Ion-Propelled Aircraft

(Continued from page 194

ment for NASA's space program. Some of
these include:

Gas-turbine generators. Several firms,
notably General Electric and Allis-Chal-
mers, have come up with compact, light-
weight, kerosene-fueled turbines, original-
ly intended as power sources for spacecraft.
These may be used to generate electricity
aboard Ionocraft.

Fuel cells. These are chemical reactors
producing electricity like a storage battery,
but drawing their chemicals from external
supply tanks. NASA is currently testing
fuel cells converting hydrogen and oxygen
to electricity, with drinking water as a

. byproduct.

Solar cells, directly converting sunlight
to electricity—the present energy source
of most satellites. When high-efficiency
solar cells are available, they may keep
Ionocraft aloft for indefinite periods.

Power from Boiling Mercury

Sunflower—a code name for another
project aimed at deriving electric power
directly from sunlight. It employs an um-
brella-like reflector that focuses the sun's
heat to boil mercury, which expands
through a turbine and drives an electric
generator. (Solar-power supplies would be
back-stopped by other kinds of power gen-
erators to take over whenever no sunlight
is available,)

Microwave radiation. Concentrated
beams of high-frequency radio waves may
transfer energy from ground stations to
the Ionocraft if the craft is to be used as
a hovering platform in fixed position.
Raytheon has pioneered this type of ener-
gy transmission through its Amplitron
tube and has recaptured as much as 72
percent of the radiated energy at the re-
ceiver site. High-power laser beams may
be similarly used for transmission.

Experimental hardware has already
been produced for each of these off-beat
power-supply systems.

None of the men working on the Iono-
craft will be pinned down to any produc-
tion timetable. “It’s a pretty wild project,”
admitted technical director Bruno, a vet-
eran of 20 years in the missile business.
“But that’s what thev said when we started
working on rockets.”

Major de Seversky, whose own career
goes back to the beginnings of aviation,
views his invention in historical perspec-
tive: “We are exploring an entirely new
principle of flight. We're just at the spot
where the Wright Brothers were in 1903.
We are just beginning to see the possi-
bilities.” L

POPULAR MECHANICS



B #£4000ARTERS forALL SPORT OAR TIRE $176€
FREE - SEND FOR YOUR FREE CATALDG - FREE!

MUSCLE BUILDING
INFORMATION

Sensational New Isometrics
Less Time—Less Effori—Better resulis
BEODY-TOME. Box 638, Morth Miami &1, Fla

Earn While You Learn at Home

Earn while you learn at home. Trained and qualified mechanics

| meeded NOW to sarvice inoperative hydraulic jacks. BIG oppar-
tunity for ambitious men, We show you HOW—in your basement
or garage, spare time cash income in an expanding indust Y.
Don’t wait, ACT NOW! Get the facts.

Write for folder No. M-8 and free bonus offer,

JIMIAGNETS

GUARAMTEED , . Try any magnet one week . . Money back if not pleased .
M-710 (Wt. 83 nr ) Has pull of 225 Ibs. on steel block. ... .. S1n.00
M-E25 (WE. 7O oz.) Has pull of 125 Ibs. on steel block., . . ... 510,00
M-STS (Wt. 18 oz.) Has pull of 75 Ibs. on steel block. . ....% 7.00
M-500 (Wt. 13 or.) Has pull of 50 Ibs. on steel block. , . . . 5 5.00
M-d44 Rod Magnets for Elec. Guitars 15" Dia, = 114*—12 for. .3 4.00
M-4T7 Hot Pad Magnets—10 for S1.00., . ... ....... 5n lor. 5 4.87
M-35 Science Experimenter Kit of B magnets A ... % 2.00
CERAMIC MAGNETS

M-CAS4S51 Molding, lifting & testing metals—18 |b. pull, 2 for $3.00
M-CA231 HMolding papers, bulletin & dash boards. . . O for $2.50
M-CS543 Surplus Bar—Sizes 7T/167 x 1/ f X 3" 4 far 52.00
M-C545 Surplus Bar—Sizes 5716~ x 104" x 109 || 0] d for %2.00
M-CTO Hit af 7 assarted Ceramic 'Iﬂann;-h. _____ 52.00

Send M.D. or check. Sorry no €.0.D."s. We pay postage.

MIAMI MAGHET COMPANY, 3240 N.W. 27th Ave., Miami 42, Fla.

Rush pestcard today for
fraa sales sutfit
Iflln:uuu own profit -.|.|,.._]_,._,,.,|““.
at home, Sell to [ries .I_-_ Y
whers you waork | nrn 82 jJ |||| } XT I-:ﬁ.
wmthly on ,". t 3
1|.-: vy feature 230 st

for men and womer 1 18 Air Cush-
ion Mason Sho th =gl Ih| mselves
Sizes X g "|'A.|!| ".'l.'l.‘n‘-llll
Many ort {eatures—stod e
50, (MH) pair to -1r.w~ from -

hide jackets, Represent fast-g l.tiu;
million dollar shoe firm in spare or full
time and big profits are yours. Every-
body is & customer. You don't need to
invest & cent in this wonderful snles
opportunity. We'll rush you FREE &
complete starting outfit that contnins
everything you need to becin making
money. Just send us a posteard today!

MASON SHOE, Dept. F-533, Chippewa Falls, Wisc.
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LITTLE PUMP DOES 1000 BIG JOBS

QUICKLY DRAINS CELLARS ANMD POOLS
I FILLS TAMKS = [RRIGATES = SPRAYS

Pumps up to 5000 GPH. Up to 60 ft. head,
Threaded. 114" intake, 1 discharge. Rust-
free aluminum castings. Hufer!nrr design. Top
V guality. Fits any motor. Sat
factlon puaranteed or muney HStandard Model
refunded, Send check or M.0,
$1 deposit on C.0.D's. Flex- $9 95
ible drive coupling §1 extra,

Heavy Duty Ball Bearing Model. . 513,65 npd.
= AMERICAN MACHINE & TOOL CO., INC.
Dept. PM-B4, Royersford, Pa.

BUILD, FLY ONE MAN CDPTER

Fun to build, inexpensive, easy fo
fly. Fqcmw kits nvmlqble Order
3-view drawings, specs, photo of
Gyro-Copter 32 or motorless Gyro-

[ Slider 31 Send coupon today.

$'| BENSEN AIRCRAFT CORP., Dept. PM-84
o :;;:IEIH -Durham Airport, Raleigh, M.C.
$2

ADDRESS

E—

EVERI.ITE* World's THHIFII[ST Light Plants

(ltem 869121 NEW TRANSISTOR ALTERNATOR

A REPLACES GENERATOR
E wr- I Now a Serviee Free Light Plant built with a
{il transistorized alternator. Offers J300%  creater
| . eMiciency—muore power for less fucl. Terrife
L{. 3 e’ service lfe—=no brushes o arc and basn, O
il e wear, no collecior §
' i g of all it costs no e
.-":‘.’ ¥ ern with Everlite.”” Thrifty 12 ¥
t powered by 8 rigmoed casy stort
l:r- - ¢ enEine—leader priced,  Model
Hi [ ‘. 8BS lh=s. ax 1?5 5n
1 - iiustrated A R R B s e . -
- f.o.b. factory
*Trade-Mark Heglstered All sizes available—can finance. Write for cals i
Speelal models for publie utilities—Approved for Civil Defense, Write

MASTER MECHANIC MFG. CO0.,Dept. J:LINB
Southern Customers Write to Dept. BB4, Box 65, Sarasnla Flnrlua

Makes Polishing The Car 4
So Easy The Kids Even
WANT To Do It!

¥

. i
You will be truly amazed =
Custom Gloss Cream takes the drudgery out of
polishing the car and gives you extra plus
benefits, toa! First, you pet cleaning action
o remowve rust, oxidation, grease, road stains,
salt, by simply spreading it on. Cleans better
than soap or abrasives.

Hydrolized Minerals Give The Shine

A specially formulated hydrolized mineral com-
pound penetrales deep providing a clear, bril-
liant gloss or luster that enhances paint color,
makes the surface sparkle and shine. When
You see your face in the finish you'll know
what we mean. Renews neglected surfaces.

Protection Sealed In

Finally, you get leng lasting protection for the
hinish of your car. Custom's exclusive bonding
agent seals on the brilliant glossy shine with
a crystal clear, hard but resilient, micre thin
prolective shield

Guaranteed

Improves performance of hoals airplanes,
makes your car look like new. Use it on any
thing you want to clean, polish and pratect.
It's guaranteed! Money back if not satisfied.
Free Sampre

Ask at ,L.u rvice stalion or wrile us
for free Ir and information

today

CUSTOM CREST CAR PRODUCTS,

Syracuse, Indiana

INC.




The Famous, 64 Page
Guide to Quality

FREE
VITAMINS, HOUSEHOLD
DRUGS & TOILETRIES

At Extraordinary
Savings
OVER 150 PRODUCTS INCLUDING:

— Hayfever, Allergy Tablets
— After Shave Lotion
— Antacid Remedies

— Spray Foot Powder

— Smoking Deterrent Chewing Tablets
— Spray Deodorant

— Vitamins & Protein Supplements

Order in the convenience and comfort of
your home the way millions do day in, day
out . . . the way many doctors and nurses
have for over 30 years.

____ljie_::uupnn to send for FREE Catalog
HUDSON VITAMIN PRODUCTS, INC. g
89 Seventh Avenue, Dept. V-213, New York, New York 10011
Please mail me your Free Hudson Yitamin and Drug Catalog.

|
I
|
NAME = 1|'
I
|

ADDRESS
CITY

— BTATE. ____ZIP EGDE__I

S S . . —— ———

Need N

ew Furniture?

Look mo_ur Attic

The Popular Mechanics Home Book of
Refinishing Furniture—$4.95

Popular Mechanics Book Dept.

575 Lexington Avenue
New York, N.Y. 10022
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Washers’ Watcher

Sitting in a plexiglass turret atop a 20-
story building in West Germany, a crane
operator maneuvers a window-washing
gondola down the side of the building.

Two men in the gondola direct its move-
ments via telephone. When the windows
on one side of the building are finished,
the crane moves on rails to another side.
A special rail keeps it from tipping.

Emotions Aid Memory

Studies at the University of Michigan
indicate that anything you learn when
emotionally aroused may be very difficult
for you to remember two minutes later,
but will be relatively easy to recall at a
later date.

Prof. Edward L. Walker selected 72
women students and divided them into
nine groups. Some groups were shown, by
projected slides, a series of words with
highly emotional connotations, such as
money, rape, kiss and vomit. Other groups
were shown low-arousal words such as
white, pond, berry and flower, It was con-
firmed by measuring skin resistance (simi-
lar to one factor in a lie-detector test)
that the high-arousal words did indeed
raise the emotional level of the subjects
more than the low-arousal words.

The subjects then were asked, at various
time intervals, to recall the words they
had been shown. The low-arousal words
were easily recalled two minutes after the
test, but showed much lower recall a day
and a week later. On the other hand, the
high-arousal words, possibly because of
the shock stimulus, showed relatively low
recall immediately after the test, but high
recall a week later.

The experiments may throw light on
how the memory unit of the mind funec-
tions, and how its efficiency can be in-
creased.

POPULAR MECHANICS



take

one NEW MIOON home
...add water
and enjoy

[_“.S‘[([”["VA[:ATION/((.’[/"(/

Imagine it . . . a completely furmished, year
‘round lake or streamside home, for LESS
than the building cost alone of a similar
structure!

Living room furniture . . . beds and mattresses
in each of three bedrooms . . . kitchen appli-
ances . . . full bathroom, including shower . . .
everything you need is provided, ready to
move in.

With nothing to build, and no furnishings to
buy, here's the mstant, economical answer to
your dreams of hunting, fishing, and family
vacation living!

NEW MOON. homes

Write for free folder, or see New Moon

A PRODUCT DS TRY 2

OF REDMAN IN L Mobile homes at any of the nation's

Dept 23/ 7800 Carpenter Freeway / Dallas. Texas more than 600 dealers, 6418



BAC IESSING ROOM HES EARNED A BREAWK ITS Ca

Camel Time is pleasure time!

Time for easygoing taste. .. honest enjoyment
...choice quality tobaccos. Moments seem
to brighten up every time you light one up.

Make it | pamel Time right now!

CWOANCE. ORSARANTYX




