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Chesterfield People:

They like a mild smoke, but just
don't like filters. (How about you?)

Richard rr_F‘udgu. mining engineer, Nevada

If you like a mild smoke, but don't like filters, try today's Chesterfield King —
mildest-tasting Chesterfield in 51 years. Vintage tobaccos—grown mild, aged
mild, blended mild. Made to taste even milder through longer length. They satisfy!

CHESTERFIELD KING tastes great...yet it smokes so mild!



The racing profession’s
seal of approval

Why Racing *Pros” Prefer Perfect Circle Rings —the piston rings
to install for championship performance in any engine

The PC emblem has long been a familiar
sight on winning race cars. It rides with
racing “pros” who specify Perfect Circles,
“pros” who can't risk using rings that give
anything less than full power, full time.
That's why Perfect Circles are the track
favorite.

Look at the record: more than 809 of
the Indianapolis meets since 1922 have
been won by PC-equipped cars. More major
USAC events and NASCAR competitions
are won by drivers using Perfect Circle
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rings than any other piston ring brand.

What's the difference between PC “rac-
ing” rings and those you can buy? Nothing.
They are identical, from the specially-
selected metals to the solid chrome surface.
They are identical in design and manufac-
ture, in the long life, fit and dependability
that assures new-car power and economy.

Here's another engine tip: to prevent
costly oil loss through valve guides, always
install Perfect Circle Valve Seals, or have
them installed, when you re-ring.

PERFECT CIRCLE

Piston Rings = Engine Parts = Chassis Parts = Cylinder Liners - Precision Castings = Turbine
Blades and Wheels « Electronic Programing Equipment « Speed Controls « Hagerstown, Ind.

PLANTS AND SUBSIDIARIES: HAGERSTOWN, RICHMOND, NEW CASTLE, TIPTON AND RUSHVILLE, INDIANA + THE
PERFECT CIRCLE COMPANY, LTD., DON MILLS, ONTARID, CANADA « SCHELLENS TRUE CORPORATION, IVORYTON,
CONNECTICUT=PERFECTCIRCLEINTERNATIONAL, FT.WAYNE, | NDIANA-PERFECTCIRCLE HOLLAMD N.V..THE HAGUE,
METHERLAMDS-FACTORIES, AFFILIATES AND LICENSEES INARGENTINA, AUSTRALIA, BRAZIL, FRANCE AND MEXICO
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If you won't buy a
good drill—borrow one!

*“A ten-dollar drill makes the same
size holes as a better drill—why
should I pay more?”

That notion has cost a lot of
men a good deal of disappoint-
ment. If the truth be told, it’s
wiser to rent a quality drill—or
even borrow one from a neighbor
—than gamble good money on a
“bargain’ drill that comes apart
at the seams under rough service.

If you're seriously considering
buying a drill, it's worth taking
the next few minutes to know
what makes a good drill worth a
few dollars more. For compari-
son's sake, we’ll use the Skil
Model 503 guarter-inch drill,

Most Important: The Motor

More than any other single fea-
ture, the motor is the key to the
quality of a drill. .. determines
whether it will stand up when the
going gets stubborn. Working with
soft wood isn't much of a prob-
lem, even for cheap drills, But in
dense woods or materials like steel
or masonry, a cheap drill will tend
to peter out—and perhaps burnout.

To prevent any such misfortune,
the Skil Model 503 is equipped
with what is termed a *“‘Super
Burnout Protected Motor,”" That
means its windings are coated with
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a special high heat resistant resin
that prevents overheating. It’s an
extra production step that costs
more to perform—but the life of
your drill could depend on it.

Industrial-Quality Parts

Inside the Skil 503 drill are parts
—shafits, gears, bearings—made
to the same standards—in fact, on
the same equipment—as Skil pro-
fessional drills. Assembly and
quality control, too, are every bit
as exact as for Skil industrial 14"
models costing $65. The Skil 503
is a precision tool, not a stripped-
down version made to meet mini-
mum standards.

Even the housing on a Skil
Model 503 is something special.
It’s made of a costly lightweight
aluminum alloy that makes the
drill easy to work with, but ready
for more abuse than you'll ever
give it.

Don't Slight Service

When a Skil 14" drill leaves our
plant it carries a [iferime guaran-
tee against defects in material or
workmanship. And we back up
this guarantee with one of the
most extensive nationwide net-
works of factory authorized serv-

s
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ice centers in the field. Unlike
most cheap drills, a Model 503
can be serviced anywhere in a
matter of hours or a couple of
days. (We know of instances—not
too rare—where owners of other
makes have waited a month or
more while the tool is in repair.)

Think About This

Those are the facts—the rest is up
to you. You can buy a cheap drill
for something like five or six bucks
less than a Skil Model 503. The
question is, are you saving five
dollars or throwing away ten?
Skil drills are sold by prestige
department stores, hardware and
lumber dealers everywhere. (By
the way—you won’t find them
dumped on a shelf in plastic bags.)

SKIL CORPORATION
5033 Elston, Chicogo, 60630

Sk

ER9TOOLS

POPULAR MECHANICS



T

(Y a0 8 - b i)

e MG CAR CLU
&IV TERNAT IoNAL 1000 RALLY

i <t W D e i

S T b i
e A

Sy
¥

He wants it to | amply comfortable for iy [ I find it's
wanits it to handle easy as she Eers and Iuggage oni=-Wwnee E ) Cars
into the schoolgrounds wit ot combined with liguid suspension sports car
Kicts which makes

Eives a shock-proof ride on the rough-
ess5, But make
Seg our point

5t roads and the handling and
stability you need at high speed and

N Slick surfaces.

i r:n:un 0 In competition, this car has an in- = 5\31898E*
LR LR jomitable heart: the time-tested MG & B BR%
M A TR lRrasle engine. Duwal carburetion . ted retall Naw
stick shift crunchproot sy i : ' ;

new susp: n system is so reliable
it'll be as good at 100,000 miles as
; I. kS guod at 100,000 ‘mies ae mesh gearbox...speeds in exce C L i
the day you buy it. ; ik 1 & spar

L

80 mph. Visibility is wide as all out B 4 I
Mark it "His" or "Hers"—the MG doors, and you can count on up to — -—u-.v |

Sports Sedan is happily versatile. Its 30 miles per gallon or more. Big Lock-
spacmous interior (made pi iHle t.}- need disc brakes in front stop it
our transverse-mounted engine) is straight and sure, without tade.

1=




POPULAR il
MECHANICS ...

NEW YORK, N.Y. 10022

INTERNATIONAL EDITIONS = AUSTRALIAN ¢ SPANISH « CARIBBEAN ¢ FRENCH ¢ DUTCH

Features of Special Interest

How Pros Make Racers Out of Stock Cars . . . . 65

& shinBusiin'  What the 1965 Cars Will Be Like . . . . . . . . 7!
Polo California's Overdue Earthquake

page 108 —Can They Minimize the Damage? . . . . . 75
Arnold Palmer Plays Arnold Palmer . . . . . . 80
There's a (One-Handed) Catch to Fishing. . . . . 86
Owners Rate the 1964 Buick Riviera . . . . . . . 90
Skin Diving: New Adventures. . . . . . . . . . . 95
New Equipment . . . . . . . . . . . 98
Rickover's Self-Perpetuating Power P|c|n1' ...... 104
Shin-Bustin' Polo = = PERERRE
Clobbering Communism wﬂh Wel' Nnndle:. e w o110
Model Plane Airmada . R A I

For the Workshop Craftsman
All About House Paints—a Special Report. . . . .12I
Bock-Yard Farris Wheel . . . . . | _ . . . . 134
Rolling PatioBar. . . . . . ... .......139
TR T S S N 141
Hair Dryer Powers Film Dryer. . . . . . . . . . 146
Know Your Lawn Sprinkler. = = . . . . . . . | 150
Cool Tips for Hot Weather Starts. . . . . . . . 156
Free-Flight Parasol Plane. = = . . . . . . 162
Three Clamping Stunts for Round Si‘ock_ RS R
Two Saber-Saws from Scrap Parts. . . . . . . . 167
$5 Converts AM Radio to Marine Band. . . . . . 172
More Battery Power for Less Money. . . . . . . .174
New in Electronics 176

Regular Departments

Over the Editor's Desk. . . . . . . 8 Detroit Listening Post. . . . . . . . 34
Inventor'sCorner. . . . . . . . . . 12 Shopping for Tools. . . . . . . . . 36
Science Worldwide . . . . . | . 16 Items from All Quidoors. . . . . . 38
MNews from the Services. . . . . . . 22  Worth Writing For. . . . . . . . . 44
Sidelights on Aviation. . . . . . . 24 New for Your Home . . . . . . . 118
Clinic for Homeowners. . . . . . | 26 NewforComeraBuffs . . . . . . 145
Spotlight on Daf =~ = . . . . . . . 28 Solving Home Problems . . . . . 148

New on the Market . . . . . . . . 32 Auto Cliniec. = . . . . . . . .. 161



NEXT MONTH—Major deSeversky’'s ion-pro-
pelled aircraft rides soundlessly, hovers eerily and
looks like a parasol. It's fully reported in August
PM, along with the computer that plays checkers
with champs, a rundown on the fun you can
have behind a boat, plus a fascinating stint be-
hind the wheel of tomorrow’s way-out automobile

PORTUGUESE DANISH SWEDISH
DON DINWIDDIE

Editor

RICHARD E. DEEMS JOSEPH F. KERN
President, Magazines Division Publisher
RICHARD F. DEMPEWOLFF JOHN A. LINKLETTER

Executive Editer Managing Editor

Published by Hearst Corp., RICHARD E. BERLIN, Pres.

WAYMNE C. LECKEY . Shop Crafts Managing Editor
CLIFFORD B. HICKS . . . . . . . Midwest Editer
520 M. Michigan Ave., Chicage, IlIl. 80611
THOMAS E. STIMSON . . . . . .Western Editor
3460 Wilshire Blvd,, Los Angelas, Calif. 90005
HEMNRY MEHRBASS . ovig . . . Art Direclor
KEVIN V. BROWMN . . . . . . . Aviation Edifor
JAMES R. WHIPPLE . . . . . . Automotive Editor
LARRY STECKLER . . . . . . . . Electronics Editor
ALFRED W. LEES . . . . Home Workshop Editor
ARTHUR MIKESELL . . . . . . . . Boaoting Editor
JOHM F. PEARSOMN . . . . . Science Editor
STUART JAMES . . . . . . . . Dutdoors Editer
. MAssistant Aufo Editor

ED MELSON . . . . . . .

FRANK SMITH . . . . . « Production Editor
ART MAHER, ROBERT BERGER . . Assistant Editors
MURRAY COOPER . . . . . b . Art Editor
LEO WEEKS . . . . . . . . Aur#nnl‘ Art Director
FRANK P. FRITZ . . . . . . . Chief Photographer

.
ADDRESS COMMUMNICATIONS TO: 575 Lexington
Ave.,, MNew York, M.Y. 10022. For additional
sources of information on the articles in this issue, or
the nome and oaddress of the manufacturer of o
particular product, write to Bureau of Information,
Popular Mechanics for free ““Where-to-Find-lt-List."”

L. PARK BEMJAMIM, Advertising Director

ADVERTISING OFFICES: Mew York: 575 Lexington
Ave., MUrray Hill 8-8500; Chicogo: 520 N. Michigan
Ave., 527-2400; Detroit: General Moters Bldg.,
TRinity 5-8711; Cleveland: Hanna Bldg., 1422 Euclid
Ave., PRospect 1-0456; Los Angeles: 3460 Wilshire
Blvd., DUnkirk 2-8458; San Francisco: 1206 Hearst
Bldg., YUkon 2-08231.

Popular Mechanics is published H‘I*’-ll'lnlhi.!p' Lli" The Hearsl Corpora-
tion, 3Tth 2. at Bih Ave., New York, N 1S, U.S. A, Hichard
E. Berlin, President; hn-nu.r.- Hearst, V¥ Frnr. H_irhnnl E. Dedsma,
I’_Ifl.lnl'lll.‘"l: of Magngines; Fred Lewis, Bn‘l.ulhre V-Pres. of Mago-
gines; John K. Miller, V-Pres. and Gen. Mgr. of Mm.azlnl,u.
Gi. Harry Chamberlaine, ¥-Pres. for Hesearch and Marketing:
William 8. Camphell, V-Pres, and Director of Cireulation; Joseph
F. Kern, V-Pres, for Popular Mechanics: Frank Massi., Treasurer;
R. F. McCouley, Sec'y. Single copy in the United States and
Canadn, 35 conis, huhxc'rlptlnn rices: Unlied Sitates and Posses-
=jons, B4.040 for aong year: 87.00 for two years; 810.00 for three
eArs. Canada, acdd S0.50 I'L'tr efch year. Pan American Postal
‘mion countries, add §1.00 for each year. All other countries,
add 52,00 for each year, When changing address, give ald address
as well as the new, with postal-mone number. f any, and allow
sim weseks for change me eMective, Second-class postage
:rmd nt Mew York., N.Y¥.. and at additional majling offices. Author-
ol s second l:|I-I-H- mall by the Post Ofce Department, Ofiawa,
and for payment of postage In cash, Register ns Second Class
matier nf the Post Office at Mexico, D.F., Mexico, June 20, 1850
-Fla!:lw The Hearst Corporation. All rights reserved. Printed
L] M,
L ]

SUBSCRIPTION SERVICE: Mail aoll subscription orders,
changes of address, correspondence concerning sub-
secriptions, and Pestmaster notices of undeliverable
copies to Populor Mechanics, 250 West 55th 5t
Mew York, M.Y. 1001%.

Mapleton

is the smoking tobacco
that’s two ways better

Try The Better-Tasting Tobacco
for The Better Way To Smoke

Have you decided that pipe smoking is
for you? Then be sure you try Mapleton
Aromatic Mixture. It's the better-
tasting way to enjoy this better way to
smoke. Mapleton starts with high-grade
tobacco leaf. Then this superior leaf is
specially processed with flavorful maple
and old rum. Result: Mapleton makes
pipe smoking richer, smoother, better-
tasting than you ever knew it could be.
People around you will say it smells
great, too!

Whether you've smoked a pipe for
vears or are switching to one for the
first time, fill your pipes (all of them)
with Mapleton. It’s the better-tasting
way to enjoy the better way to smoke.

Mloagelortannn

i

MAPLETON—ANOTHER FINE PRODUCT OF
UNITED STATES TOBACCO COMPANY




Another Ford-built first:
pliant glass convertible

rear window that won't
yellow, wrinkle, rip

or scratch like plastic!

Exclusive in Ford and Mercury convertibles, special
tempered glass that allows top-down travel without
the bother of unzipping the back window. Because
it bends (actually can take a 45° twist), it withstands
shock and strain that would crack ordinary glass.
Yet it stays clear as glass, easy to clean as glass,
because it is glass.

Other bright ideas in Ford-built sun-and-fun cars:
top raising and lowering gear of exclusive low-friction
design to reduce top wear, put less drain on bat-
teries, save 40% of the effort. Special top-bow clips

FORD-BUILT MEANS BETTER BUILT @

to end unsightly ballooning at turnpike speeds.
Super-tough 5-ply top fabrics with heat-sealed seams
and soil-resistant vinyl topcoating.

While pliant tempered glass is a Ford-built exclusive,
it is bound to set an industry trend just as other of
our firsts have done—fully synchronized three-speed
transmissions, ultra-light engines, swing-away steer-
ing wheels, the Thunderbird roof line, to name just
a few. And you can count on more innovations, more
proof of engineering excellence in the months and
years ahead—first from Ford Motor Company.

MUSTANG « FALCON « FAIRLANE « FORD « THUNDERBIRD
COMET « MERCURY « LINCOLN 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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“Look who’s
smiling
now:

“The department head's job had just been
left vacant. When the boys in the office
learned | was gunning for it, they gave me
their widest grins. One thing they didn't
know: | had made up my mind sometime
back to take LaSalle training that would
prepare me for a better job. My study paid *
off so fast it surprised even me—| was
picked for that shiny promotion over every-
one's head. Who wouldn't be smiling with
a neat new $1,500 increase!"

A SALLE'S files are filled with letters from
graduates who have rapidly climbed the
ladder of success. You, too, can qualify for
the job opportunity of vour choice through
LaSalle home studyv—without interfering
with vour present work — and by devoting
only a little of vour spare time.

LaSalle has been leader in home educa-
tion for more than half a century and has
enrolled more than 1,000,000 ambitious men
and women. Its faculty includes some of the
countrv's foremost practicing specialists and
instructors. Your training is in good, experi-
enced hands,

Mailing the LaSalle coupon below may be
the first step in getting a better job, higher
pay, and all of the good things that go with
success. Simply check the program in which
yvou are most interested. and we will send
vou a valuable free booklet describing the
opportunities in that field. Mail to LaSalle,
417 Dearborn, Chicago, Illinois 60605,

[ ——— —

ACCOUNTING LAW COURSES REAL ESTATE

STENOTYPE

LA SAI.I.E EXTENSION UNIVERSITY

A Correspondence Institution = #17 South Dearborn, Dept. 31-083, Chicaga, lllincis 80806
Pleaze send me, without cost or obligation, FREE booklet and [ull information on the field I have checked below:

HIGH SCHOOL

[] Complete Accounting
with CPA Tralning

[J Complete Accounting

[[] Federal Income Tax

[ Accounting Systems

[] Auditing Procedure

[] Contrallership

[ CPA Training

[] Medera Baokkeeping

[] Bachelor of Lows Degree
[] Business Low

[] Insurance Law

[] Claim Adjusting Low

[ Law for Palice Officers
[ Low for Trust Officers

SALESMANSHIP
[] Sales Training

DRAFTING

[] Basic Drafting
[[] Electrical Drafting
[[] Mechanical Drafting

BUSINESS MAMAGEMENT

[0 Complete Business
Management

[] Credit and Collections

[] Office Maonaogement [] Architectural Drafting

[] Persannel Maonagement [ ] Structural Drafting

[ Business Correspondence [] Aeronautical Drafting

331
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[] Complete Real Extate

[] Real Estate Brokerage
D Real Estate Management
[] Real Estate Sales

TRAFFIC AND
TRANSPORTATION

[ Machine Sharthand [] High School Diploma

[ Vecatienal Course
TECHMNICAL COURSES

] Aute Body Repair
[ Refrigeration

CAREERS FOR WOMEN
[] Dental Assistant

[ Complete Traffic Mgt. [ Air Conditioning [] Secretarial

[] Rates and Tariifs [] Diesel [] Accounting

D Agency and Services (| Welding D Bookkeeping

[] Mater Truck Traffic [] Mater Tune-up [l Real Estate
DI i i B R o o g o i e ABC.icuss
Address. .....c00srsecssnsresrssasssssCOUNLY . ¢ cusasnsrssnne

City & Zone....... . . State., . ..

BoEE R R R R EEE S EE R SR B EE W CRCRC

Oecupation. . ....o0eeeeeeeannns Working Hours. .. .A.M.. ..
Canadian reshilents, write: LaSalle, Box 1001, Montreal 3, Quebes

S — - —— -



Over the
Editor's Desk

Pop-Cat Crafter

I built the Pop-Cat (page 162, March
1961 PM) during the winter of 1961-62.

e |

f"m'ﬂ,n

As yet, none of your readers have indi-
cated that they did the same.

Here's a picture of the effort.
N. Edmonton, Alberta JoE PorLLock

Your effort looks great. You really
aren’t alone, though; other readers have
built it., Yours is the first photo we've re-
ceived, though.

Classic Clique

Robert Woolson has a nice basic design
for the Sidewalk Classic (page 146, No-
vember 1963 PM) that allows one to build

years as well as to add personal touches.
What this picture doesn't show is the
hundreds of children waiting their turn.
Incidentally, the car radio works.
Burlington, Mass. Davip H. ALDEN

The car I built is eight inches longer
than your plans call for, and it has a
deeper leather-cushioned seat.

This car is unique in that it is driven
by a two-horsepower gas engine through

a “transmission” (forward-reverse mech-
anism from the rollers of a wringer-type
washing machine). Its drive terminates in
a covered-chain drive to the wheel. Clutch

action is provided by a motor shaft cen-
trifugal clutch, and shifting is done with
a lever on the floor ahead of the seat.

With a 9:1 reduction, the car gives six
to seven m.p.h.—with plenty of torque
for uphill climbs.

North Tonawanda, N.Y. Joun R. LiLLis

Good Digging

Tremendous article on Biblical archeol-
ogy in your April issue (They're Digging
Up Bible Stories, page 110). Combination
of text, artwork, maps and photos couldn't
be better for newcomers to the subject.
Hillsdale, N.Y. W. H. HUNTER,

Pastor

Not in Tune

Your article Buy a Piano You'll Keep on
Enjoying (page 124, February PM) is
loaded with mistakes and misleading in-
formation.

What, pray tell, is a “complete tuning”?
I question the author’s ability to get the
discoloration out of ivories that are badly
vellowed. And several places you spelled
“bass” as “base.” Base is in baseball; bass
is the musical term.

Tempe, Ariz. WARREN WESLER

Right you are about “bass”—and we told
our sports-minded copy editor that it's
spelled the same way as the fish, which
probably only confused him more. As for

(Please turn to page 10)
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Accredited Member,
Mational Home Study Council

I

Clip coupon—and take your first big step to real success! |.C.S., Scranton, Penna. 18515

INTERNATIONAL CORRESPONDENCE SCHOOLS

Special training programs for industry

: Box R1458F, Scranton, Penna. 18515 {In Hawaii: P. 0. Box 418, Honolulu. In Canada: I. C. 5. Canadian, Ltd., Montreal.) i
: Without cost or obligation, rush me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson, :
' Wame of the course in which you are interested :
: Your Namae, Age Address =
= City State Tip Code Working Hours AM. to P.M, =
: Decupation Employed by Low rates to members of U. 5. Armed Forces! E

o

L----------

236 ways to win yourself a

RAISE IN PAY

The average correspondence school related courses. Learn facts, theo-
graduate increases his income by ries, practical applications. New,
$22.50 a week! I.C.S. is the largest, updated texts are yours to keep!
most experienced correspondence  Complete lesson and answer ser-

school: 100,000 students; 7,000,000 vice. Diploma to graduates. Send
graduates! Choose from 236 job- our coupon for three free booklets.
ACCOUNTING Business Correspondence | Electronic Drafting German Relrigeration & Air Dyeing & Finishing
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Planning a sec-
started right.

valuable 40-page
idea book. It
shows full-color pictures and floor plans for
18 different leisure homes, from mountain
cabins to desert homes and beach houses.
All are architect-designed. All call for sim-
ple, straightforward, economical plywood
construction. Book tells how to get com-

plete plans and blueprints. Send for yours |

today. Only 10¢! (Offer good USA only.)

AMERICAN PLYWDOD ASSOCIATION

Mail coupon today for your copy of this
valuable leisure-home booklet.

American Plywood Association
Tacoma, Washington 98401 Dept. PM

| enclose 10¢. Please send me the Second Home ldea
Book.

Mame

Address

City State Zip
R R R S |

10

ond home? Get .

Send for this |

Over the Editor's Desk

(Continued from page 8)

the other two ecriticisms, Author Jay Earl
says that a “complete tuning brings a
piano into proper tonal relationships at
proper pitch, A-440.”" With an old piano,
he continues, this may require several
extra tunings to re-establish pitch. And
some can be tuned only in the center
register.

And the author adds that, indeed, ivory
keys can be made white again after they've
yellowed. They should be scraped with an
ivory scraper and polished by rubbing with
whiting and alcohol.

Skinny Scooter

Here's a photo of my slim version of
your Fat-Tire Scooter (page 151, April
1963 PM, designed to use a wide Terra-

& : ’h‘u*
: "’*bi

-4."""-!' g_.

Tire on its rear wheel). I have added a
sprung front wheel, plus a transmission
from a scrapped Cushman scooter. I am
using a belt drive between the motor and
transmission, incorporating a clutch of my
own design and a chain drive between the
transmission and rear wheel.

My gearing ratios allow a speed of ap-
proximately 30 m.p.h. in high and 12 m.p.h.
in low.

I enjoyed building this project wvery
much. Thank you for presenting the ar-
ticle in your magazine.

Warren, Mich. Jack (GOODRICH

It's Archie’'s Boat

In your May Over the Editor’s Desk, my
letter about the PM Jet erroneously made
it appear that I had built the boat. It was
built by Archie Aldropp.

Langlois, Ore. AL BrowN

Sorry, Al. You were so enthusiastic
about it we were sure you had built it.

j‘e gdtf or
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Need a better job?
Want to own a business?

LOOK INTO AIR CONDITIONING
AND REFRIGERATION FIRST!

Skilled men are in big demand in the air conditioning and refrigeration
field. Industry leaders say that 20,000 mechanics must be trained each
year. Here’s why: During a 12-year period, production quadrupled. Only
one other industry grew so fast. Last year, over 3 million air conditioning
units and 5 million refrigerators and freezers were produced. Over 150
million units are in use. It takes skilled men to install, service and repair
such equipment. They are well paid. They work steady. Why don’t you
qualify for one of the better-pay jobs? CTI trains you at home in spare
time. For complete information, send coupon. No obligation.

‘ You train at bm-f a
complete refrigeration system

In addition to easy, illustrated lessons, CTI
sends 25 kits of parts and tools to build a com-
plete, operating refrigeration system. As you
assemble your unit, you get practical experience
and gain confidence. You become familiar with
parts and their functions. You develop skill in
using tools. On completing training, you can
convert your system into an air conditioner,
freezer or refrigerator (from plans we provide).
CTI makes home your training center.

Many earn money while learning

Since the CTI course includes train-
ing with real equipment, many stu-
dents start service work soon after \&
enrolling. They go out on their own, F-

‘or get a part-time job with a local {3
dealer. Some arrange with food
stores, taverns, restaurants, ete, to
handle maintenance. Numerous stu-
dents pay part or all of their tuition
through spare-time earnings. A .

Recommended highly by studen

“I operate my own sales and service shop. As a student
I made more than the course costs."—Ray Ball, Kan.
« « « I have started a refrigeration business of my own.
The prospects are good."—John Brooks, Ariz. . . .
“The refrlgerati.cn course i3 excellent. I have had two

An easy course — Written especially for beginners pay raises. —Paul Zeleski, Iil. . . . "1 am now working

-

Above—This iz how vour heavy-

duty refrigeration system will ap-
pear after it is built. All parts are
‘new and late model. A work proj-
ect accompanies each kit. Right—
You also get mechanic’s tools, in-
cluding wrenches and flaring tubes; |
also gauges, propane torch. i

in'the refrigeration field—for the man who advised me
T:nu don't need a formal education, mot even a grade school to take your course."—G. R. Fonienot, La. . . . "I have
diploma. You dont need previous experience. All we ask is that my own sho rn about 607, more than when I
you can read and write, and be willing to devole a few hours a enrolled."—David Fonseca, Pa. . . . "My income has
week to training. If you have ambition, and can finish what you doubled. I service in people’s homes.”
start, you can earn a CTI diploma. —Donald Minner, California

Mﬂl’ coupon for 3 free Mkk's COMMERCIAL TRADES INSTITUTE e S

1400 GREEMNLEAF AVENUE
Investigats the cpportunities avilaiys (LA § CHICAGO, ILLNOIS 50636
conditioning and refrigeration. Find ou i Without cost or obligation, mail me 3 wvaluable FREE booklet: Success

easil train yourself f bette
job, }lrng:eu p;.-;n or a hﬁm niu;ru?u a:mu: in Air Conditioning and Refrigeration; Lesson Somples; ond Proof from
iscover how you can earn money as you I Groduates.

train. Fill out and mail coupon &

MHame Ags

Commercial Trades Institute |

Chicage 26, llinois
Accredited Member Mational Home Study Council ity Tome_ Shebe
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INVENTORS
CORNER

By Joseph H. Kraus

Mr. Kraus has been helping inventors solve
their problems since 1919. Readers may send
queries on ideas, inventions and patents to
him, care of Popular Mechanics. Questions of
general interest will be answered in this col-
umn. Please include all information necessary
to understand the proposed idea or invention,
plus your return address.

How long does it take for a patent to be
issued, anxiously asks Mathias Riester of
Newton, N.J.

From 1% to 2% years, depending on the
subject of the invention. As reported in the
April 28, 1964, issue of the Official Gazette
of the U.S. Patent Office, the oldest new
application awaiting action as of February
29, 1964, was March 8, 1962; while the date
of the oldest amended application awaiting
action is March 20, 1962. More than 300,000
applications are pending or awaiting action.

P
Top secret is the technique employed by
C. J. Fox of Maitland, Florida, with his
idea for bathroom toilets. Can he obtain all
of the patents in this field so that he might
examine each to determine if he has any-
thing really patentable?

Yes, you can obtain all patents in print
for 25 cents each, directly from the U.S.
Patent Office, Washington 25, D.C. But
you should know the divisions into which
your invention might fall. They could be
35(1V) or 58(1I1) or others, depending on
what you have in mind. The Patent Office
sends out 26,000 copies of patents each
working day. Your best bet is to search
the records in the Search Room of the Pat-
ent Office in Washington. Also, send 20
cents in coin or money order to the Gov-
ernment Printing Office for “How to Ob-
tain Information From Patents.” This lists
some 300 libraries throughout the U.S.,
where you can find the Official Gazette
and similar publications. You also could
check with your nearest Field Office, U.S.
Department of Commerce. Some day you
must trust someone. You might start with
a registered patent attorney right now and
save yourself some money and maybe a
lot of worry.

[~ o
Toys and game ideas should be submitted
to whom, inquires Dennis H. Gibson of
Pensacola, Florida. One toy manufacturer

informed him that his idea had merit but
was beyond their toy age limit and differed
from their production.

First study your potential market, next
have the records searched, then file for a
patent; finally try to sell it to a manufac-
turer whose productions are directed
toward that market, or one likely to ex-
pand into it. A good way to locate potential
manufacturers is to eramine trade publi-
cations in this field such as Toys and
Novelties; Toy Trade Journal; Playthings;
Craft, Model and Hobby Industry; etc.
The four headquarter in New York, N.Y.

P
Nonskidding spectacles is the problem
which Dr. W. R. Shank of Syracuse, Indi-
ana, is attempting to lick. Might his ideas
be patented?

Sometimes it is possible to ﬁrntect a new
use for an older product. Whether or not
this could be done for the liquid which you
mentioned might best be discussed with a
patent attorney. However, I know hun-
dreds of people who do not have the
trouble you point out. Also, soft pads with
pressure adhesive for application to eye-
glass pads are available in many drug-
stores. You should look into these before
investing in a patent,

NEW PATENTS

A high-speed surgical drill, powered by
a tiny gas turbine, is said to be capable
of cutting through bone without creating
heat. It weighs six ounces, is the size of
a large fountain pen and can rotate a bit
at 100,000 r.p.m. Patent 3,128,079 was
awarded to Morton S. De Groff of Bryan,
Ohio.
(e T
Scuba divers who hate to swim can ride
in a one-man sea sled, according to patent
3,131,664, granted to George W. Mclnvale
of Irving, Tex. Made of fiberglas, the sled
uses a hydrogen-oxygen fuel cell to pro-
duce electricity and a ballast-tank system
to dive and ascend.
i
An auto seat of adjustable firmness has
won patent 3,128,125 for Raymond Loewy,
the industrial designer. Air tubes are
molded inside the foam rubber of the seat
cushion and back. By changing the pres-
sure in the tubes, the driver can make
the seat as hard or soft as he likes.
P il
A thin steel wire may make it easier to
keep track of migrating salmon. Color-
coded or carrying information magnetic-
ally, the wire is implanted in the fish's
head. At processing houses, tagged and
untagged fish are separated electronically,
(Please turn to poge 14)
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Whenever yau L
want to e

-

TIGHTEN /"@ /

HOLD —
CUT...STRIP @.—.‘7 —

Tools by

get the job done
easier...faster,
year after year!
#

Your choice is right when you reach for tools by FREE Catalog g:xn' ’!'1 i
CHANNELLOCK. Right because you'll own tools precision 5;‘;::‘;.'5& fine Ll rﬁ
made to ease the job .. . drop forged of tough, high grade of hand tools . | | ©

; i yours for the askmg
steel to last. . . beautifully finished. Whenever you need

hand tools, specify CHANNELLOCK . . . You'll be glad you did.
CHANNELLOCK, INC. Meadville, Pennsylvania

Formerly Chamgion Dedrment Too! Ca.
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Test your
automotive

What important oil test is being made?
What is the instrument in use?

What does this symbol stand for?

The oil’s viscosity rating is being established.
Viscosity is an oil’s ability to flow. The instrument
in use is a Sabolt Universal Viscometer. The
life preserver stands for Quaker State Motor Oil
—because it is the best engine life preserver.
Made from 1007; pure Penn-
sylvania Grade Crude Oil,
Quaker State gives every car
long-lasting lubrication and top
protection. Always insist on
Quaker State—it keeps cars
running young.

'QUAKER
STATE

MOTOR OIL

QUAKER STATE OIL REFINING CORP., OIL CITY, PA.

14

Inventors’ Corner
{Continued from page 12)

and the wires extracted for study. Patent
3,128,744 to Keith B. Jefferts and Peter K.
Bergman, both of Seattle, Wash.
P
Heat build-ups in craft traveling faster
than sound can be reduced by a water-
cooled ball in place of the usual nose cone.
That's the idea behind patent 3,128,964,
awarded to John P, Le Bel of Los Angeles.
The ball is held in the nose cavity by
magnets and is rotated by an internal
motor. As it rotates, it's cooled by a flow of
water from within the cavity.
P i
Location of a sinking ship or plane can
be signaled by an exploding beacon. After
the device fills with water, current from
a voltaic battery breaks the water down
into oxygen and hydrogen. Gas collects
and is exploded by a spark, and then the
cycle starts again. Patent 3,129,403 went
to James Harter of Washington, D.C.
i i
Heart defects may be easier to detect
with an electronic stethoscope that can
filter out unwanted sounds and amplify
those the doctor desires to hear. Patent
3,132,208 to Donald Dymski, Eggertsville,
N.Y., and Joseph Solomon, Lockport, N.Y,
P =
A flexible armored vest won patent
3,130,414 for Theodore L. Bailey of Natick,
Mass., and Edward R. Barron of Framing-
ham, Mass. It's made of layers of plastic
textile material and metal plates, and is
said to provide protection equal to that of
steel plates of the same weight.
o
A radar “eye” in the shape of a ball
instead of a saucer receives and focuses
microwave beams in the same way that the
human eye receives and focuses light. It
doesn’t rotate and can receive different
frequencies from different directions at
the same time. Patent 3,133,285 went to
Thomas J. Jordan of Ballston Lake, N.Y.,
and Henry T. Plant of Rotterdam, N.Y.
o
A person trapped in a car can smash
his way out with a new tool—a metal bar
with a hardened point at one end. A rigid
collar near the point prevents the user’'s
hand from sliding forward as he shatters
the tempered window glass, according to
patent 3,130,884, awarded to James T.
Lintz of Fombell, Pa.
P i
A hot-air stall for drying the body after
a shower would eliminate the need for
towels in hotels. It won patent 3,128,161
for Marie-Antoinette Hudon of New York,
New York.
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TUNE UP ELECTRONICALLY ANY CAR EVER MADE...

domestic or foreign; compact or limousine; 4 cylinder, 6 cylinder or 8 cylinder; 6 volt or 12 volt.

With New
Improved
Model BT-162

The Model BT-162 provides three dwell
angle scales; 0 to 45 degrees, 0 to 60
degrees, and 0 to 90 degrees. The three
dwell angle ranges specified above make
this instrument suitable for making ac-
curate dwell angle adjustments on all
4 cylinder, 6 cylinder, and 8 cylinder cars,
both foreign and domestic.

The dual range tachometer is extremely
versatile since it provides both a low
range of 0 to 1000 RPM, necessary for
making precise carburetor adjustments
and the high range tachometer, 0 to
5000 RPM suitable for making all other
tests at high engine speeds,

DWELL TAC

The Model BT-162 is the most complete
unit in its

comes abso
Only

HOMETER

At last a streamlined instru-
ment designed to provide the
most important services for
“tuning up' any and every car
ever made from a Model A
Ford up to and including the
current automatic transmis-
sion cars produced today.

The Model BT-162 includes the
very latest design Dwell Meter,
working in conjunction with a
dual range Tachometer and
incorporating all modern im-
provements in circuitry design.

Assure easy starts, optimum performance and
maximum gas economy with Model BT-162.

NOTE:
GIANT 62"
METER FOR

EASY,
ACCURATE
READINGS

The Model BT-162 will perform the services specified below
in addition to many other tasks too numerous to mention:

Assure precise adjustments of points that are slightly worn
or pitted.

Indicate the most effective point setting without removing
the distributor cap.

Indicate the correct settings for external adjustment type
distributors. (A feeler gauge cannol be useh for making
correct adjustments on this type of distributor since many

manufacturers’ specifications do not list the point gap in
inches, They list only the dwell angle in degrees.)

Insure maximum gas economy and gquiet engine running.
Read the exact RPM while the engine is in neutral position,
Then adjust the carburetor in conformity with the car
manufacturer's recommendations.

To locate a “‘miss" you need only disconnect or “short” the
spark plugs one at a time with the Model BT-162 switched
to the Tachometer position.

Cars with automatic transmissions function efficiently only
if the fluid pressures are correctly maintained and since
manufacturer's instructions always refer to RPM, the Model
BT-162 {(or an eguivalent tachometer) is required to properly

service automatic transmissions. $ 95

|I:|ril:l range ever produced, It
utely complete, ready to use.

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you
buy. If completely satisfied
then send $5.00 and pay the
balance at the rate of $5.00
per month until the total price
of $29.95 (plus small P.P. and
budget charge) is paid. If not
completely satisfied, return to
us, no explanation necessary.

I ——
|

ACCURATE INSTRUMENT CO., INC.

Dept.

Please rush me one Model BT-162. If satisfactn?ﬁ

$5.00

until total price of

D-352, 911 Faile St., Bronx 59, MN.Y.

| agree to pa
within 10 days and balance at rate of 00 per mont
29.95 (plus small P.P. and budget charge) is

paid. If not satisfactory, | may return for cancellation of account.
Name

Address

City Zone State
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Some dumb drivers may be that way
because of exhaust fumes. Tests by a Ger-
man scientist show that rats lose mental
ability after repeated exposure to carbon

monoxide in concentrations about the
same as is found in the air of many large
cities. Possible explanation for the brain
damage: Monoxide poisons the red blood
cells that carry oxygen—and nerve tissues
are heavy consumers of oxygen.

U

Other rats had even graver problems.
They were the rodents used to test a new
raticide developed by a Pennsylvania drug
firm, McNeil Laboratories. Though the
chemical is lethal to rats, it's said to be
harmless for cats, dogs, sheep, cows, rab-
bits, chickens, ducks and turkeys. These
critters showed no ill effects even though
given doses 20 to 200 times more powerful
than that needed to kill a rat.

Why is only the rat affected? “That's
something we're still investigating,” an
official at McNeil told PM. “But we do
know that the chemical causes cardiovas-
cular abnormalities in rats. After the poi-
son is ingested, the animal's extremities
begin to blanch. Death occurs anywhere
from within 15 minutes up to several
hours.”

e o

Measuring radioactivity in the upper air
is old stuff. Now the Japanese are measur-
ing it in the ocean deeps. It's done with a
six-foot metal cylinder full of instruments
that is lowered as far down as 12,000 feet,

o

Flying by stars in the night of Arctic
winter, Canadian geophysicists have com-
pleted the last two million square miles of
a magnetic map of their country. An air-
borne magnetometer has measured the
strength and direction of the earth’s mag-
netic field along 310,000 miles of flight
crisscrossing the country.

e

Toy ships are helping to keep the Suez
Canal in shape. They are built on a 1-to-40
scale and towed at carefully measured
speeds through a model canal of the same
scale. Gauges register the force of the

little waves. Thus, the canal laboratory can
predict for real vessels of different sizes
and shapes the forces of the waves they
will make at different speeds.

To keep bank damage within acceptable
limits, the laboratory recommends holding
the average tanker to eight m.p.h. Because
of back pressure from the banks, a ship
must put out twice the horsepower re-
quired at sea to maintain a given speed.

i

A nonfogging mirror—it just won't get
steamy—is under development by a Brit-
ish aviation company. It's a thin sheet of
plastic, like cellophane, silvered behind
with an extremely thin layer of aluminum.
The plastic is stretched taut on a frame
and mounted to leave about a sixteenth
of an inch space between plastic and back-
ing board. Openings into this space let air
move freely in and out behind the mirror.
Thus, both sides of the mirror are always
at room temperature, with no cold surface
to condense moisture.

[

The Smithsonian observatory’s satellite
tracking station at Woomera, Australia,
reports that it has made 20,000 successful
photos of satellite passages since the begin-
ning of the Space Age in 1957. The Aus-
tralian station is one of 12 established by
the observatory during the International
Geophysical Year for the optical tracking
of artificial satellites. At the beginning of
that period, computer programs and re-
cord logs had been planned to handle only
a few hundred passages. Today, every
station in the network has made more than
10,000 successful photos of satellite pas-
sages.

=

Fast trains—routinely doing 150 m.p.h.
—can get along all right on present-day
roadbeds, according to British Railway
Board studies. But the engineer of a 150-
m.p.h. train needs two miles advance
warning of an obstruction. So the Railway
Board is laying out a 3600-foot stretch of
track in Scotland to test a type of “guided”
radar. The radar signal would follow a
conductor (a wire) set up beside the track.
The signal would be led around curves and
would stay close enough to the track not
to return echoes from all over the country-
side. The echo would, the developers hope,
warn infallibly of anything on the track
several miles ahead of the train.

=~

Bits of wire, nails and the like often find
their way into cattle feed and hence into
bossy's alimentary canal, where they can
cause serious damage. German scientists
have developed a small metal cage with
smooth sides and a magnet fixed in its

(Plegse turn to page 18)
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If your car burns oil—you need Du Pont
Golden "7" engine conditioner. Golden
7" is the performance-proved additive
that stops excessive oil burning, quiets
noisy valves, increases compressionand
oil pressure for better engine perform-
ance. Add a can to your oil to give your
engine increased protection—save on
costly repair bills! Get Du Pont Golden
"7 at service stations or wherever auto
supplies are sold. Just $1.25* a can.

SUGGESTED WETAIL PEICE

=

*LTY

No 7" MOTOR TUNE-UP re-
stores lost engine power,
dissolves gummy deposits,
frees sticky valves.

M.0D.A.—the exclusive
Du Pont development that
reducesenginewear.Guards
against damaging sludge,
saves costly engine repairs.

DU PONT No 7" ADDITIVES

e

BETTER THIMGS FOR BETTER LIVING

""_’
i.": !
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Wk

. THROUGH CHEMISTRY

See America Besr.,.b) Car
and Visit the Du Pont Exhibit siwvom womps i s
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# |INUSUAL SCIENCE BARGAINS =

Eurgqml 3" Astronomical Telescope

Hee (he stars, moon, phases of Venus, planets
close upl 60 to 180 power—[umous Mt Palomar
Heflecting type. Unususl Buy! Equipped with
Equatorial mount ; finder telescope: hardwosmsd
tripod. Included FREE: “"STAR CHART' ; 272
page “HANDROOK OF HEAVENET; “"HOW
T UsSE YOUR TELERCOI'E™ book.

Stock No. B5,050-H . ... -%529.95 pstpd.
405" Hui‘lu:tinu Tu!ﬂtﬂnu—un 1o 255 Pawer. All-
metal pedestal mownt. Stoek Mo, A5.0106-H.. §79.50 F.0.B.

OPAQUE PROJECTOR

¥ Projecis 1llustration: up to 3% by AL5%" and an-
|arges them to 35° = 30~ if screen 1= 6Ll% ML
fram projector ; larger pletures if screen is furiher
away. No film or negatives needed. FProjects
charts, diagrams, pictures, photog, letlering in
full eolor or black-and-white. Operatezs on 113
volt, A.C. ciurrent. G-fi, exienzion cord and plug
Included. Operates on GO watt bulb, not ineluded,
wide. W. 1 Ih., 2 oz. Plastle case

........ ... ..57.95 Pmtpald

et

Size 12" x 8" x 4%
Stoek Mo, 70.199-H

'FISH' WITH A WAR SURPLUS MAGNET
Go Treosure Hunting On The Bottom

t ldea! Fascinating fun and sometimes tre-
sly prafitable! Tie a line to our 5-lb. Mag-
net—drop it overboard in bay. river, lake or orean =
Troll it along the bottom—your ““treasure™ haul can be out- —

tonrad motors, anchors, fishing tackle, all kinds of metal valua-
bles, S-ib. Magnet i3 war surplus—Alnice V Type—Gov'i.
Cost-——850. Lifts over 125 Iba. on land—much greater

and try this new sport. :
.. 512,50 Postpaid
...5 B.75 Postpaid
.. 518,75 Postpaid

weights under water. Order now
Stoek No. 7O 5T1-H. 5 |b. Magnet . . i
Steek No. 70.570-H. 312 Ib. Lifts 40 Ibs..

Stock MNo. TOST2-H. 742 Ib. Lifts 150 Ibs..

Stoek MNo. B5.152.H. 15 Ib. size lifts 250 Ibs. $33.80 FOAB
MAKE YOUR OWN POWERFUL ASTRONOMICAL
ﬁa TELESCOPE

1 GRIND YOUR OWN MIRROR Kit
r;lt_afa F1H& rantaln mirror blank, tool, ullrli.lnll'l:-":
‘ i il iirrof  anid  eveplece EEeE,
W St - ¥ |'.,. : I;I'I_l, II.I|.Ilr.l-.|.l.I I.:.._I_.:I‘Irl.:f[lllﬁl]l:;grlua
Stock = Diam. Mirror Thickness Price
70.003-H 4" G $ 7.50 ppd.
J0.004-H 6" 1~ 11.95 ppd.
J0.005-H B 13" 19.50 ppd.
70,006-H [y 135" 30,751 f.o.b.
70,007-H 123" " 53.95[ Barrington

MINIATURE WATER PUMP

Wonderful for experiments. miniature waterfalls. foun-

tains. Cheiztmaz gardens. O gage railroad backdrops,
hobbyists, labs, schools, Pumps continuous fow of water

ete. Tiny (285" 1 124 elecicie motor and pamp ideal for

: hobbyigts, labs, schools, Pumps continoons How of water
H'j"u'_lh at rate of one pint per minute at & 12" head. With 2 Id
Batteries In serles will pump tw 24 high., Works in
elther direction, Stock Mo, S0.3485-H............. 52,25 Postpaid

WAR SURPLUS AMERICAN-MADE 7x50 BIHHULA!S

B avings! Brand new! Crystal clear viewing
_"%' ;H\we: Every uf.n.l:a.l element l:u.itt-:t
An excellent nizhi glass—the size recommended
for satellite viewing. Individual eye focus, Exit
p.u|||| Tmm. Approx, GAeld st 1,000 )'EI-E is
d78 It Carrying case included. Amarican
T x S0's normally cost §274.50, Our war sur-
plus Drice saves vou real moaney.

Stoek Mo, 1544-H . . . Only $74.80 Ppd. (tax inel.}
f x 30 Binoeulars —imilsr 10 ahove

Stock No. 963-H . 533,00 Postpaid (Tax incl.)
7 1 35 American Made Binoculars. .
Stock No, 964-H. . .. $80.50 ppd. (tax inel.}

X BUILD A SOLAR ENERGY FURNACE

A Fascinating new fAeld. Bulld your own Salar Furfinee for

experimentalion=—muany practicel ukes, Easy! lheXpensive!

Use serupwiond’ We fornieh instruetionz. This sun powered

furnace will generate terrific heat—2000° to 3000°.
Fuies enwmel o rmetal Sers paper aflame in seconds. Use our
Freznel Lens 11 i

T T

Stoek Mo, 70.53

- £6.00 Postpaid

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

o —— S — — — — — —

MAIL COUPON FOR FREE CATALOG “H”

| Completely new & enlarged 148 pages.
I Mearly 4000 Bargains.

EDMUMND SCIENTIFIC CO.. Barrington,
| Please rush Free Giant Catalog ""H"

M. J.

l.'\ar.ue
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Trial lesson in

DRAFTING
& DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE the blg-
pay opportunities open to you as a draftsman. What's
more, you can learn this well-paild, prestige profes-
slon at home — quickly, easily ! No special talent
needed! Get complete, step-by-step Chicago Tech
lessons in the malil, spend a few pleasant hours study-
Ing each week. In a short time you'll be a well-trained

drafteman, ready to take your pick of many good jobs.
Act now !

FREE INFORMATION—MAIL COUPON TODAY!

Get FREE TRIAL LESS0ON plus information about ©.7.C.
practical training. Learn what successful Chicago Tech
graduates say about high pay and opportunities In
draflting. MNo charge. or obligation,

Est. 1904 Acecrediled MNational Home Study Cowncil

CHICAGO TECHNICAL COLLEGE

- - 1
: H-202 Tech Bildg., 2000 So. Michigan Ave. |
i Chicage 16, lllinocis :
1 Mail me FREE Lesson with information asbout blg |
: opportunities in DRAFTIN G. 1
1
:Name................. Y . T |
|
|
L {
1
.- L Ao, .. ... State ‘I'

You're in for a

Amazing New BENJAMIN
30 30 CO2 GAS thrill you'll never
forget the first time

BB CARBINE REPEATER you shoot HOT SHOT?
— Packs a PUNCH that's so The Hardest Shooting
POWERFUL it will Drive CDz Gun on the market —
STEEL BBs thru Both ) New Model 30 30 embodies

. features that also assure Flaw-
glt‘:!e:l uFI;aiill iafjl' less Performance: Permanent

s Alnico V Cast Magnet Shot
F;i““ r:_.nzt! P’ Holder . . . a Positive, Jam-proof
1% g 4 ey method of loading Ammo in firing

“ position; Convenient, Positive Hammer
Safety; 30-BBE Mag.; 30 Shots per cart-
ridge; Quality Built. Lightweight—Accurate
" —Field Tested — Lowest Shooting Costs
—use Indoors/ Outdoors. Cataleg

Ask I r
516.95 D:mnnn':tr:rli?n. :';" -~ 5_":;”_“:"':;
; BENJAMIN AIR RIFLE COMPANY | F77er's:aisa specia
1 896 Marign SL, St. Louis, Mo. 63104 | write t5aayi )
N
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(Continued from poge 18)

center, Thrust down the cow's gullet, the
device settles in one of her four stomachs
and traps every stray bit of iron that
comes along.

PR =

What once was only a lab curiosity now
is the lightest structural metal alloy on the
market. Known as magnesium-lithium
(mag-lith, for short), the metal is 50 per-
cent lighter than aluminum and 25 percent
lighter than standard magnesium alloys.
Mag-lith is easily worked and is especially
useful where low temperatures and low
stress requirements prevail.

[

A “swiss cheese” breakwater is making
little waves out of big ones on the St.
Lawrence River at Baie Comeau, Que.
Holes in the new breakwater, which dou-
bles as a wharf, make it able to absorb
vast amounts of storm-wave energy. When
a wave surges against the perforated wall,
water flows through the holes and into a
chamber. As the wave recedes, the water
spills out through the holes and creates a
calming action against the next approach-
ing wave. On a solid-faced breakwater,
wave action results in a vertical run-up
almost twice the wave height. It's esti-
mated that the perforated wall reduces
the run-up by as much as 80 percent.

[ N

Incidence of 10 infectious diseases—most
of them once regarded as “killers”—de-
clined sharply in the decade ending in
1963, according to the Health Insurance
Institute, Analysis of provisional figures
(for '63) issued by the U.S. Public Health
Service reveals that the most dramatic
change occurred with polio. In 1953, there
were 35,092 cases as compared to 431 re-
ported in 1963. Diphtheria went from 3255
cases in 1953 to only 294 in 1963; typhoid
from 2252 cases to 525 in 1963.

Other diseases on the decline include
measles, encephalitis, brucellosis, menin-
gococcal infections, tularemia, tetanus and
typhus fever. But one on the upswing is
hepatitis. From 33,700 cases reported in
1953, it went to 42,836 in 1963.

i

Viscous water, thickened by addition of
an organic chemical, turns out to be a
help in fighting forest fires, The chemical
causes molecules to cling together, making
the water 200 times as viscous (gluey) as
the stuff that comes out of your tap. It
clings to leaves and branches, keeping the
tree wet longer. Curiously, the gluey
quality is evidenced only when the water
is in drops or in film. When the water is

(Please turn to poge 20}
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Don’t send your Chevy to parts unknown! With the many brands of replace-
menl brake linings on the markel, how do you know which kind to get for your
Chevrolet? It's really quite easy. When it's time to replace, ask yourself what kind
of lining gave your Chevy sure slops when il was new. Then replace with more
of the same— Genuine Chevrolet Replacement Parts! They're engineered espe-
cially to Chevrolet specifications, lo fit and work right for a long time. They're
installed by people with access lo more than 75,000 parts for Chervrolel cars and
{rucks as far back as 1938. Ask for them al leading independent garages and
service stations, and al your local Chevrolel dealer’'s. To keep your Chevy the
Chevy-est, get Genuine Chevrolet Replacement Parts. . . . Chevrolet Division of
General Molors, Detroit, Michigan. It pays to keep your Chevy the Chevy-est.
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Exclusive with RCA

AUTOTEXT

New, Faster,
Easier Way
Towards a Career
in Electronics

Learn faster, remember more with this revolutionary
new “‘learning method!" And RCA institutes is first
to bring it to you! Forget all your old ideas about
learning! The newest method, RCA ‘‘Autotext’”, uses
the latest scientific development in the field of home
training! RCA *‘Autotext’ is a system of programmed
instruction that helps you learn more quickly with
less effort.

Begin Your Training Mow—with RCA “‘Autotext'.

Mow you can start your home training using the new
RCA “Autotext” method. “Autotext” is designed to help
you master the fundamentals of electronics almost
automatically—and go on to advanced training sooner
than you ever thought possible. You get theory lessons,
service practice lessons, and all the kits you need.
Send now for complete information and FREE SAMPLE
of a Home Training lesson in Electronics Fundamentals.

Wide Choice of Home Training Courses.

Electronics Fundamentals Automation Electronics
{also available in Spanish) Communications Electronics

TV Servicing FCC License Preparation
Color Television Mabile Communications
Transistors Computer Programming

Industrial Electronics Drafting

RCA Institutes Liberal Tuition Plan affords you the
most economical possible method of home study
training! You pay for lessons only as you order them.
If you should wish to interrupt your training for any
reason, you do not owe one cent!

Classroom Training Available in New York City,
and Cherry Hill (near Camden) New lersey, Check
“Classroom Training' on the coupon and infor-
mation will be rushed to you.

SEND FOR FREE ILLUSTRATED BOOK TODAY! SPECIFY
YOUR CHOICE OF "AUTOTEXT"", OTHER HOME TRAINING,
OR CLASSROOM TRAINING!

RCA INSTITUTES, INC., Dept. PM-74
A Service of Radio Corporation of America
350 West 4th St., New York, N .Y. 10014

r'M‘-THE MOST TRUSTED NAME
g\ﬂ;lﬁ ELECTRONICS

S T

. RCA INSTITUTES, INC., Dept. PM-74 i ‘

R 350 West 4th St., New York, N .Y, 10014 |

Rush me FREE information about "‘Autotext” B

Other Home Training______, Classroom Training N

{Choice of City) . No salesman will call.

[ |

[ |

]
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Science Worldwide

{Continved from page 18)
in volume, as in tanks or hoses, the vis-
cosity almost vanishes and the water
pumps and Hows easily.
i
An automatic typewriter which runs on
compressed air has been developed in
Switzerland. Instead of the usual elec-
tronic circuits, a pneumatic circuit “reads”
the instructions from a pattern of holes.
o e
They're going to put the wind to work
in India. Scientists are using automatic
wind-recording instruments to locate the
best possible sites for giant windmills to
be erected to generate electricity for the
country’s underdeveloped regions. More
than 200 smaller windmills are being built
to pump water, thresh grain, grind corn and
cut fodder on some of India’s farmlands.
I T
The sea turtle does not, as many people

| think, weep while laying its eggs. The
. “tears” are a normal, salt-secreting fune-

tion.
e
“Measles” has broken out in the micro-
film sections of some libraries. Spots have
appeared on processed negative film, and

| scientists can’t explain how they got there,
" how much of a threat they pose or what

can be done about them. Government
agencies, which spend vast sums yearly in
microfilming records, are particularly con-
cerned. Manufacturers are investigating.
i S

Sticky-fingered doughnut eaters may
become a thing of the past, thanks to a
Marine inventor. Maj. Albert L. Protz has
perfected a doughnut on a stick and has
patented the idea. It's been tried before,
he says, but no one has ever found a way
to make the doughnut cling to the stick
without falling apart. A special deep-fry-
ing machine he perfected has provided the

e
March of progress. The plastic revolu-

i tion has hit the U.S. Army Band—and in a

big way. The musical organization has
replaced all its big brass sousaphones with
new plastic ones. The plastic’s sound qual-
ity is just as good, musicians say, and re-
lieved tuba players are quick to point out
the plastic instruments weigh only 19
pounds, exactly half what the brass ones
do. That's a big difference when you're
marching a long way.

o D-tursen

Science Editor
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FASTER FIT!
FIRMER GRIP!
NON SLIP!

NEW PATENTED

.l
; ADJUST-A-BOX®

s Complete Box Wrench
: Set in One Tool

Replaces 8 double-end
box wrenches or more
than 16 sockets...
gets into tight spots
where ordinary
adjustable
wrenches won't
work.

Full guarantee

o Fastest setting
of all adjustable
wrenches — at “llick"" |

of thumb. & Fits all
nut, bolt dimensions
—USA and foreign. e
Jaw grips nul {or bolt
headjondsides...double-
protection for work surfaces
w.prevents bruised knuckles.
e Jaw "sets'’ on nut. Can't
slip past it. Bolt passes freely
through jaw opening. # Handle

is offset for full clearance of fin-
gers.. . true alignment of tool. & Gets
into corners...where ordinary adjusi-
able wrenches won't work. « Full size
range: 8 model adjusts from %" 1o 1°;
10" model from 3" to 1347 12" model adjusts
fram 7,/16" to 1-7/16°. » Drop forged from
toughest alloy steel...chrome-plated.

You'll be amazed. In less time than
you can look through your tool kit, you
can EH‘ the job done with the handy,
fast-fitting Adjust-A-Box. It's an amaz-
ing time-saving tool of “*1001"" uses—job-
tested by professionals—for the home-
owner, hobbyist, mechanie, farmer, car and
boat owner, electrician and plumber. Made of
tough, drop-forged alloy steel and chrome
plated. Now available in three handy size
models (8%, 10" and 12%) at all auto parts stores
and hardware stores.

NEFF ENTERPRISES, INC.

20875 Shamrock Ave., San Bernardine, California

FOREGN PATENTS APPFLIED FORSALL BiGHTS RESEAVED

®r s, mED
.8, PAT, QFF

FATENT HD.
TRLFEN

Low Cost Gas Turbine Course Offered |
in New Handbook—Just off the Press!

s

Now avallable for the first time, Permits you to deslgn and bulld

your own (Gas Turbine. Just off the press, Course Includes basic
theory, mathematical ealeulations and empirical data in conjunction
with full size deslgn drawing for 50 H.P. Axial Gas Turbine Engine,
based on actual engines built.

Handbook with Design Drawing $10.00. No C.0.D.

NATIONAL SCIENTIFIC LABORATORIES
P. 0. Box 705, Santa Monica, California

Diving Waich

17-JEWEL CALENDAR

START A BUSINESS

this quick way

MODERN MOWER
SHARPENER
Precision-grind all
hand and power lawn
mnwmﬂ-—- perfect job
every time.

N

Sharpen Hand or Power
Saw with the

FOLEY SAW FILER

Start :.w\::ur hus}lﬁnm

away. .o stock to carry, no selling Involved, no experience needed

Er:‘esl;’n!gr‘ “ba;:l !-“i:!ﬁg Em -_;rerylslmrp-ening job autematically!

paretime In yo ¢ or base
Prﬂlit 200 ot overy L ¥OUr own garage or MEn.
£3t of all, every saw you sharpen, will be resharpened again and

I-El.in—IWlh"h your repeat business grow! Add cash to }'QI.IE Income

now, while you bulld retirement security with the Foley Saw Filer.
FREE BOOK shows how you can make money as
thousands of others have. Send coupon Loday. There's
no obligation, and no salesmar will call—so write today!
FOLEY MFG. CO. R
716-4 Foley Bidg., Minneapolis 18, Minn.
Send for FREE book on Money-Making
facts about the sharpening business and
Special Combination Offer,

J

In sparetime and make CASH PROFITS right

ADDRESS

MEN 11 Get a man’s Job

OPERATING =
HEAVY -
EQUIPMENT

Thousands of odditional men will be needed 1o operate the Heavy
Construction Equipment wsed to build the new Roads, Bridges, Dams,
Industrial Parks, lrrigation Systems, Pipe Lines, and Airfields in o rapidly
growing Americal

L L N

Complete proctical training on OUR modern mochines, al OUR
Caolifornia, Florida or Texas Resident Troining Centers, gives you the
bockground you need to get that job you want as a HEAVY EQUIP-
MENT OPERATOR, with the help of our PLACEMENT ADVISORY SERV-
ICE. V. A. APPROVED.

LEARN TO OPERATE

B BULLDOZERS B POWER SHOVELS
B SCRAPERS B CLAM SHELLS
B GRADERS B DRAG LINES

DIRECT FROM SWITZERLAND
AT A FRACTION OF U.5. PRICE!

STAINLESS STEEL case with CALEN-

B BACK HOES B FRONT LOADERS

MAIL COUuPON TODAY!
. 2 4 17 1 1 |
ASSOCIATED HEAVY EQUIPMENT SCHOOLS, INC.

1101 KE 79th STREET, MIAMI, FLORIDA
Praiis wend Pull detarls on post pragrim of lpning lor operatert of Heawy Dguipmant,

Age

Name

g DAR. ROTATING BEZEL, LUMINOUS fig- |
ures. -PROTECTED. Pressure-
SHOCK ]
i tested at 500 ft. (with case, crown,
crystal intact). Luxurious matching |
B Stainless Steel Watch Band included.
i G000 Divers bought our watchesin 1963! 1
L‘M@:EDE!:T&E ;ﬂipmnﬂt via Registered ; [
ail. Sen in dollar bills, money
Inrdar or bank check. (No personal ONLY $11 PPD. |
B checks.) Dtlunrl AUTOMATIC SELF-WINDING Model 330.
i For AIRMAIL shipment add $1. (To airmail your order place [l
15¢ postage on envelope.) FREE Color Catalog of WATCHES [
| & JEWELRY included.

g OLLECH & WAJS, Dept. L-10, ZURICH 39, SWITZERLAND |
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Sidelights
from the

SERVICES

\ By William R. Kreh

Medium brown, please. The Navy is test-
ing a new bread toaster for use aboard
ship. Completely automatic, it will brown
up to six loaves of bread—240 slices of
toast—in eight minutes. A cook merely
puts in the six loaves of bread, sets the
machine for the number of pieces of toast
he wants and flips a switch. The machine
does all the rest.

P i

Plastic pillow. You can kick it like a foot-
ball and not damage its contents. You can
put an egg inside of it, drop it from a two-
story building and find the egg unbroken.
Or, you can use it to transport delicate
Minuteman missile parts. Called the Tuffy
Air Lock, it's a protective package now
being used by the Air Force. Looking like
a plastic pillow, it’'s 15 by 18 inches and
filled with foam rubber and air. Once it's
been inflated, fragile electronic parts can
be suspended between the foam rubber
and air, using the air-cushion principle.

P i

Jingle-jangle gone. An ex-GI, remem-
bering the trouble his Army buddies had
keeping their dog tags from jingling when
they moved around, is mass-producing and
selling rubber rings moulded to fit around
the tags and keep them quiet.

T T

Space-age organ. A portable electronic
organ for Army chaplains to use in the
field has been developed by Army engi-
neers. The fully-transistorized organ will
replace the pedal-pumped model used
since World War II. It has a four-octave
keyboard, a built-in public address system
and can be operated from a self-contained
power pack, any military vehicle battery
or any conventional electric power source.
Weighing only 85 pounds, it folds into a
case measuring three feet by one foot by
one foot.

N o

Hinged homes. A house that folds up is
being studied for possible use by the Air
Force which wants something it can move
easily when personnel are transferred or
as bases are shifted from one place to
another. The house is an average-sized
three-bedroom home which measures 30
by 45 feet. When it's to be moved, it is
simply folded up into a neat bundle, 10 by
45 feet, and loaded onto a trailer. To ready
the house for shipment, the end walls are

folded in, the floor is folded up lengthwise
and the roof becomes two flaps which come
down. Interior wall partitions are taken
down and stored in the living room. About
100 of these portable houses are now being
tested by the Air Force.
i i
Lightweight Loran. A hand-carried elec-
tronic guidance system for “battlefield
navigation” of men, planes and tanks is
being studied by the Army and Air Force.
It is claimed that the system would keep
men or vehicles from getting lost—in night,
fog, jungle or terrain that is featureless or
uncharted. The system belongs to the
Coast Guard’s family of Loran aids to navi-
gation. Called Loran-D, it is a short-range
and low-powered wversion of Loran C.
There's no difference except for size and
power, Loran C provides highly precise
military navigation for ships and planes
over millions of square miles of the Arctic,
North Atlantic and North Pacific Oceans.
The “D" type uses a receiver weighing less
than 20 pounds that can be carried by a
platoon leader, tank, helicopter or any
other vehicle at or near the front. It is
so sensitive that the receiver can fix its
position within an accuracy of 60 feet. By
comparison, celestial navigation gives a
position accurate to within about a mile.
L =
Ground hardener. Army is studying the
possibility of using a liquid sprayed from
a helicopter to make landing sites for
vertical-take-off-and-landing (VTOL) air-
craft. A 'copter would spray a spot with
material that hardens quickly, possibly
epoxy resin, and VTOL aireraft could then
land without their downward jets eroding
the soil beneath them.
P =
Strange cargo. Navy helicopter pilots in
Maine did a double-take when their flight
orders came through recently, Their job
was to airlift two dozen caribou from New-
foundland to Maine's Mount Katahdin.
Maine authorities swapped 400 grouse for
the 24 Newfoundland animals to help re-
plenish the fast-disappearing caribou herd
on Mount Katahdin, Each beast was felled
with a dart-shaped tranquilizer pellet,
placed in a wooden cradle with legs
trussed, blanketed in canvas and carried
to its new home in a sling hung beneath
the helicopter.
S o
Tiny tuner. A radio receiver with vari-
able tuning that's smaller than half of a
sugar cube has been developed by the
Army. Previous receivers of this size have
been fixed tuned, that is, capable of re-
ceiving only one frequency. The new one
has variable tuning in the 5-to-20 mega-
cycle range.
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Train at home for a high-paying job
in one of these 4 major fields

START NOW in one of these Big 4 Industries,
and be among the most sought atter technicians in
America. As an N.T.S. Trained Technician you can
enjoy higher pay, rapid promotion, lifelong security.
N.T.5. TRAINS YOU RIGHT, FAST AND EASY!
Incomplete, "short-cut’” training limits your earning
power, even disqualifies '.,r:-". for top-pay jobs. N.T.5. gives
vou everything in All Phases . .. to qualify you for any
1ob in vour field for greater p"uhh the year round

ELECTRONICS TELEVISION AND RADIO

YOU ARE NEEDED in All Phases of ELECTRONICS
Tl'] EVISION- RADIO . Servicing, Communica-
Lo Broadcasting, Manufacturing, Automation, Radar
and "-.E cro Waves, Missile and Rocket Projects, plus all
the other high-pay branches of this vigorous Industry
| MW.T.5. Shop-Tested Home Training gives you ONE
MASTER COURSI .4t ONE LOW TUITION
INCLUDES RADIO SET, TV SET, MULTITESTER.

REFRIGERATION
AIR CONDITIONING =ecrrica
APPLIANCES
I FUTURE BRIGHT FOR TRAINED MASTER TECHNICIANS
‘ aver 30,000 new Technicians must be trained annu-
ally. You are needed to help service and repair the
30 million air conditioners, retrigerators and elecerical
ppliances that will need hxing [
| in PiaCeEs In your own |
tacturer, dealer, discributor
All-Phase training, your earning

| INCLUDES TESTER, GAUGES, TOOLS.

(fully illustrated) and
ACTUAL LESSON

ACTUAL LESSON

RESIDENT TRAINING
AT LOS ANGELES

If you wish to take your training
in our famous Resident School
in Los Angeles — the oldest and
largest school of its kind in the
world —check special box in
coupon.

Accredited ; ;
HATIONALS{:HWLS Nz-r:ﬁ:{f:"‘f , Hational Technical Schools, Dept. B-74 ‘
- . s 4 2y Lelilil Figueroa St. 5 it o
i iH.[fF Tl WORLE-WISE TRAINING SINCE 1904 glfu'léenar Home ril 5 , r.;uc:] t'.th L;; ' |_ calif giu:b! I
i e L LT ¥ *lease rush ook an chial Lesson checks oy
RN LI 4
O 000 So. Figueroa St. Los Angeles 37. Calit.  coyncil Mo obligation. Ma satesman will cal, l

NO OBLIGATION [
NO SALESMAN | T
WILL CALL

N.T.5. TRAINED
TECHNICIANS ARE

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

BETTER, MORE COMPLETE, LOWER COST TRAINING

N.T.5. Home Training is proved and tested in .\ 2
Resident Sche Shops and Laboratories — the oldest,
largest school of its kind in the world. You learn alf

receive everything you need — Lessons, Man-
big professional Kits with parts,
for experimental, repair, service, trouble-
shoonng projects. Yer N.T.5. Training costs
| Low Tuition. Other schools make several courses trom

ial 1n each of our Master Courses

|i“'-ul' L

[}.'f'

ments

I_;Zl..\ rams, LEN oY ‘1._
INSIru
less: only

tnge mafer

AUTO MECHANICS Anp pieseL

YOUR CHOICE . be ill-around me-
in cars, trucks and heavy-engines. Or specialize
favorite field . . . Tune-Up, Automatic Transmis-
Mechanics, Trucks and Buses, Stationary
wrions, Foreign Cars, or get into ."u:ru Air Condi-
£ r Engine E{-L wilding, Diese I other high-pay
_-l_'._""\- oar 14 ",-:I DL SLNESS I W VoLl "“.ll

INCLUDES Sﬂ-(lET SET, AMALYIER, TOOLS.

d 50 -.|;_‘-\.|I,':
'||.|;'I|-\.
I yvour
sions, Farm

|||x'!"

HOME APPLIANCE recimianns course

MILLIONS OF HOME APPLIANCES NEED FIXING

Every home is yvour marker for Full-Time career or
spare-rime Second Income.” All you nee | is a uurk-
bench, spare eand N.T.5. Home Training., Coses less
than 51.50 per week. Repair any home .|1'-|\ iance—from

toasters, electric irons to washing machines and even

room air conditioners ight in your own workshop
Or take a high-pay job with appliance manufacturer or
large service company.  INCLUDES TOOLS, PROFESSIONAL

TESTER, SOLDERING Sﬂ.lﬁ

i}

NATIONAL G SCHOOLS 0

WORLD-WIDE TRAINING SINCE 1905

' Electramcs — TW — Rado
1 Auwto-Mechanics & Diesel

Air Conditisning, Refrigeration & Electrical Appliances
1 Home Appliance Technicians Course
Name Aje
Address
City State

| Check here if interested OMLY in Resident Training at L. A.

h schoal he

fane

sfudy cowrses also odfered. Check for iree catalog
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Sidelights on

AVIATION

P-47 Thunderbolts were probably the
most durable of World War II fighters and,
unlike most old soldiers, they apparently
aren’t ever going to fade away.

A group of former P-47 pilots in the New
York area recently held their second an-
nual reunion, and have vowed to meet
each year until “the last man has cut his
engine on the hardstand.” Their only pur-
pose is to perpetuate the memory of the
plane they affectionately call the Jug. Can
any other plane make that statement?

The group meets in the Wings Club in
the Biltmore Hotel in New York City and
is anxious to hear from other P-47 pilots
living in other parts of the country.

P

Air safety gets a going-over every time
a plane crashes, with opponents decrying
its dangers and proponents quoting statis-
tics showing it's still one of the safest
means of transportation.

A hearty boost for the optimists comes
from the Air Force's Military Air Trans-
port Service (MATS) which probably

keeps more aircraft in the air around the
world than any other organization any-
where. It delivers troops and cargo to all
corners of the globe in huge C-118s, C-124s,
C-130s and C-135s and, now, none of them
are carrying any parachutes for the crew.

MATS says that, based on its safety re-
cord (one accident per 300,000 flying
hours), and the reliability of the perform-
ers and maintenance of its aircraft, chutes
are “unrealistic.”

I

Meanwhile, back at the airport, specifi-
cally Dulles International Airport, Wash-
ington, D.C., the Federal Aviation Agency
has been testing a bomb-detecting device
that could automatically and simply spot
a piece of luggage that was carrying ex-
plosives. Based on detection of radiation
from the explosive, the device can trigger
an alarm. This could prevent deliberate

destruction of airliners by dynamiting.

Also, after the recent crash in California
apparently caused when the pilot and co-
pilot were shot by a passenger, the FAA
ordered that the door to the cockpit be
locked at all times while the plane is in the
air. This rule goes into effect in August.

25 . 1/..

Aviation Editor

LOOKING FOR EXTRA COMFORT AND LONGER WEAR?

Better Things for Better Living ... through Chemistry

24

with NEOPREN

~

W,

E SOLES!

Kinney “STALWARTS™ combine dress oxford styling with

ruggedness for long wear and on-the-job comfort.
Toe-to-heel cushioned insoles, cushion side-arch

supports are features of Kinney “"STALWARTS" that
make a big hit with men whose work is tough on shoes.

Soles and heels of long-wearing Du Pont Neoprene provide
another "plus' ... long service life that means more wear
for the money. Neoprene resists oil, grease, chemicals and

cold-weather cracking . .. helps ease you through
your working day because of its lasting resilience.

Du Pont, Dept. PO-7-NS, Wilmington, Delaware 19898,

Available at 600 Kinney shoe stores coast to coast
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This is a Top Stock Eliminator. What did he eliminate? And why.

Dave Strickler in his '64 Dodge
Ramcharger. Top Stock Elim-
mnator in the 1964 AHRA
Phoenix Dragstrip Champion-
ships.

On a straightaway track,
from a standing start, he beat
another car to the finish line
one quarter of a mile away. He
continued to beat (and elimi-
nate) one car after another in

his class. Until only he was left.

Dragstripracing —America’s
newest million-fan sport—
operates under clearly defined,
rigidly enforced rules. It is a su-
premechallengeinacceleration.

It was not surprising that a
competition equipped Dodge
won. It would be highly un-
usual if a Top Stock Eliminator
was not a Dodge or Plymouth.

Dragstrip competition, stock
car races, and road rallies con-
tinue to confirm the excellence
of Chrysler Corporation engi-
neering, developed through
years of extensive research and
testing in the laboratory and
on the proving grounds.

Want to eliminate all other
cars? Test drive a '64 from
Chrysler Corporation.

Plymouth « Dodge + Chrysler « Imperial

CHRYSLER

CORPORATION

vy

Visit Chrysler Corporation's "Autofare’ at the N. Y. World's Fair



MILLION-DOLLAR
FISHING MOTOR

JOHNSON'S ALL-NEW
SEA-HORSE 9%

Packs like a 3 In fact, it's 3 inches shorter
than a regular 3.

Totes like a 5% Its weight is a near stand-off
with a 5%.

Goes like a 10 Has down-draft carburetor and
special “downhill"” induction system.

Attention all fishermen! This new 9% has dead-slow
troll without vibration, new tilt-drive mechanism that
lets you run over sandbars and shoals, new low profile
for more fishing room astern. Cut your oil bill in half
with new 50 to 1 gas-oil mix. See your dealer. (He's in
the Yellow Pages.) There are 13 '64 Johnsons in 9
power classes (90, 75, 60, 40, 28, 18, 9%, 5% and 3),
all with a 2-year warranty.*

#For twenty-four months after purchase, Johnson Motors will replace,
without cost to the original purchaser, any part of its manufacture which
upan inspection proves to have failed in normal use due to faulty
material or workmanship.

Johnson =¢

Johnson Motors, 1699 Pershing Road, Waukegan,
Ilinois. Division Outboard Marine Corporation
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CLINIC FOR
HOMEOWNERS

() I have a room finished in knotty-pine

« paneling. It's quite old and is stained
and begrimed from long use. I tried wash-
ing a small area with detergent but after
drying the surface was spotty and streaked.
Originally the boards may have been
waxed. I don’'t know, Is there any practical
way of refinishing?—Y.L., Calif.

x You may have to go back to clear
“* wood in order to get a satisfactory
finish, but first try washing the paneling
with soft, soapy water, using a sponge or
soft cloth wrung out very nearly dry. The
thicker grime and any discolorations prob-
ably will yield to light rubbing with fine
steel wool. Cover only a small area and
allow to dry. If the results are satisfactory,
proceed to treat the walls in this same
fashion. Cover a small area and then rinse
off the scapy residue with clean water. If
the final result, viewed after the walls are
thoroughly dry, suits you then the walls
may be rewaxed. On the other hand, if
this procedure does not produce satisfac-
tory results, you may have to go over the
walls with fine steel wool dipped in tur-
pentine to remove all the old wax, expos-
ing the bare wood. Remember that tur-
pentine is flammable and that the fumes
are toxic in a closed room. Have all win-
dows and doors open.

Part of the front of my brick home is

faced with stone, The individual stones
are flat, averaging about 2-1% in. thick, and
are laid on edge. A portion of this wall
appears to be bulging outward and the
mortar is loose in the joints. I'm afraid
this bulge is going to loosen completely
and fall off. What can I do?—W.L., IlL

k If we can judge correctly at such long
X range the entire wall of stone, or at
least that portion of it that has loosened, is
going to have to be removed and relaid in
new mortar. It might be a good idea to im-
mediately number the stones consecutively
with a lumber erayon or chalk so that they
can be relaid in order should a portion of
the wall topple before a repair can be
made. This possibility may be remote but
marking beforehand may be advisable.
Relaying the stones is not a difficult job,

POPULAR MECHANICS



but if you don't feel up to it then, of
course, you should engage a mason. When
relaying the stones should be tied to the
wall with metal masonry ties nailed to the
wall, the free ends set into the masonry
joints. Also, it's a common practice to
back-fill behind each stone with new
mortar as the wall is laid up. If the back-
fill is laid against wood sheathing small
headed nails should be driven into the
wood back of each stone to anchor the
mortar. Care must be taken to see that
joint is mortar-filled to prevent water
leaking behind the stones. Also, the joints
must be pointed and brushed or otherwise
tooled to match the originals.

In my new home all the plumbing |
lines are copper tubing, Lately we've

noticed that the water has a rather objec-
tional odor and taste. Don't know but
think this is due to electrolysis, active at
some point in my home as other nearby

homes using the same water have no such
trouble. What do you think?—H.M., Ga.

A Although there are many causes of

objectionable odors and tastes in wa-
ter, in your case this could be due to elec-
trolysis, as you suggest. We wonder right
away if a “copper-to-steel” (insulating)
coupling is installed at that point where
the copper tubing has been connected to
steel pipe. Unless such a coupling is in-
stalled the metals generally become “ac-
tive"” almost immediately.

My basement floor is rather rough in

some spots, I'd like to tile the floor but
don’t know just what to do about the
rough areas. These appear not to have
been properly trowled and finished at the
time the floor was poured. I've been told
that asphalt tile will break up if laid over
these rough spots. Is there some way they
can be smoothed?—T.S., Iowa
A You do not mention the size of the

affected areas or describe the nature
of the roughness. If, for example, the
roughness is that of poured concrete before
trowelling, then it may be necessary to
level these areas with a concrete patcher.
If on the other hand, the areas are rela-
tively small and have been smoothed but
not finish-troweled, then it may be pos-
sible to level the surface sufficiently by
chipping down any high spots with a
chisel. Either way—it’s up to you to judge
which of the two methods to use—the af-
fected areas must be smoothed as other-
wise the tile may break up, as you have

been advised. As a rule only asphalt tiles
should be laid on a basement floor.
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CLEAN
YOUR
CARBURETOR
QUICKLY
AND
COMPLETELY

With GUMOUT and the easy-to-
use Gumout Carburetor Clean-
Out Kit, you can clean your
carburetor right on the engine
the fast, professional way. Or,
simply add GUMOUT to your pas
tank. It cleans as you drive. Get
GUMOUT at your favorite serv-
ice station or auto supply store,

I
. 4
tns cqrhuret

0
GUMOUT

Cleveland, Ohio 44104
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Spotlight on the

e tiaffolil

HE U.S. AUTO INDUSTRY may be Variomatic transmission from Daf, the
the world's greatest—but the only car Netherlands auto builder. Daf's car, a little
we have with a truly stepless automatic two-cylinder buggy, has been available
transmission is an import from little Hol- here—in limited numbers—since the early
land. Standard equipment, it even includes '50s. But with only 20 rated horsepower,
a limited-slip-differential effect that feeds it never commanded much attention. Now
most power to the drive wheel with the power has been boosted 50 percent—to
most traction. about 30. And Dafs are in short supply
That action is basic to the belt-powered (Please turn to page 30)

ON THE INFINITELY VARIABLE Variomatic transmission, increasing engine
speed from the drive shaft (A} means weights (F) and centrifugal force push
against a pulley holf (E), squeezing the belt toward the rim. Belt (H) thus
pulls in en the other pulley () to overcome spring and reduce effective
radius. The ratio thus gives more speed and less power to rear wheels. If
poor troction lets one wheel spin, the low-speed high-power ratio tokes
effect at the other wheel. At cruising speed, slack at throttle (M) increases
the vacuum against piston (G) for even more speed—giving an overdrive
effect. Sliding shaft (B-C) provides for choice of Reverse or Forward motion.

POPULAR MECHANICS



What's so fine MY SPARE TIME HoBgY "~ °*
about a... F Comortable, MAKES ME R il

e  $5° an hour WS"
DIAMOND  /AWSNY . CcASH PROFIT .- o

e 'Tﬂbll_.hed ;
for quality {4y — Grover Sguires
tools

Every detail of de-
sign and workman-

ship in forging and

# =
finishing, such as: s ? y :
: Rugged
; . { . ; design,
I.-:',"remﬂ.‘{. l:n:rr:l, # permanent

shear type
cutter strength

Smooth i ¥You can turn your spare time into Big Cash Profits
operating P with your own COMPLETE SHARPENING SHOP . . .
== Grind saws, knives, scissors, skates, lawn mower
:;,yna_i_-- blades . . . all cutting edges. Your Own Cash
i - Business with no inventory . . . right at home ..
= I’ no experience needed.

FREE BOOK tells how you can start your

Precision
milled ; op
teeth 3 joint

@—:@ START \"I.'IIIII 'I'.IWH SPIHE TIHE EIISIHESS
T
—

“There's nothing finer e"">  own spare time business while you are
than a Diomond.” still working at your regular job. Low
Cost — time payments only $15.00 a
Ask deal month. Send coupon today.
5 B Ask your dealer o T —
iy i iy ol BELSAW SHARP-ALL CO. 715 Field BIdg., Kansas City 11, Mo. |
ke e T Send Free Book “LIFETIME SECURITY". No obli-
gation.
DIAMOND TOOL aﬂdlﬂﬂf'fffﬁf@{?o | Name____ = = - - |
DULUTH, MINNESOTA ,ﬁ_ TORONTO, ONTARIO e ——— —
s e City State

Fill in and mail coupen today. Te:

The Lincoln Electric Company
Dept. 4734
Cleveland, Ohio 44117

Please send brochure on your
Ugly Duckling known officially
as the Weldanpower 130.

couldn’t use a portable engine-driven
combination 3500-watt power gener-
ator and AC welder? Regardless what
it looks like. Great for running power
tools, compressors, vibrators, lights,
Equally good for almost any shop
welding job yvou'll ever do. Welds

UGLY DV‘-hL[na? Well? Iﬁﬂayhe it is. But what shop

mild, stainless steels, cast iron, Hoists Thanks.

eagily. Or can be carried handily by -

two men. Only $425 ($431, Colorado hame

& West). Ugly du.,_-l_i]ing'_’ Maybe not. Address

Gets more attractive the more you

think about it! City State Zip Code

The World's Largest Manufacturer of
Arc Welding Equipment and Electrodes.

WELDERS

With DEFT, the complete wood finish

in one can, you can give your furni-

ture, cabinets, paneling, all interior

/ woodwork, the fine clear finish that

E m " — _ best brings out and protects the

wood FI“IShlng natural beauty of the wood—hand.
rubbed or semi-gloss bar top finish.

DEFT seals and finishes. Write for

“The Quality Finish With Magic Deft-

- ' o ness". FREE from DEFT, INC., P.O.
NSWers are ine D o om e

COMING SOON! New Tone Fix...

“fixes' the forest-fresh beauty of wood

. = L :
I i : tones before finishing. Also great as
Is "e an 1 _— stain base for decorator tones, antiqu-

a : ing, glazing. Write for details.
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Spotlight on the Datfodil

{Continued from page 28)

Daf's name is taken from the initials of
the Van Doorne Automobile Factory. And
it was the factory’s idea to tag the top
trim line of the current version the “Daf-
fodil.” It has some of the characteristics
of a little flower, too. It's light—in pounds
as well as power. And it's docile, will never
snarl back at you. Subconsciously, I kept
waiting to feel a shift point—but there
isn't any. Nor was there belt slipping.

Daf is more practical than pretty, how-
ever. You might find the drooping nose
odd to look at, but the view of the road
is excellent. You feel you could step
through the windshield and right onto the
pavement. Yet the fenders stand up well
within view so you know where you are.

Certainly there isn't room for you to
stroll around inside the car. Floor space
for the driver’s feet is scant. But in a car
that's two feet shorter over-all than a VW,
there's far more interior space than I ex-
pected. And headroom is generous, both
front and rear, thanks to a relatively
straight roof line. Even rear-seat knee
room isn’t bad, assuming you don’t plan
any coast-to-coast trips. Only an ad man,
however, could suggest the Daf has room
for more than four full-grown adults.

Seats are fully as comfortable as those
in any economy import—better than most.
And they're higher off the floor than
many. That helps a six-footer avoid
cramped legs.

The foor-mounted stick has only two
operating positions, Forward and Reverse.
Simple, even for women drivers. And the
Daf’s 30'%-foot turning circle, with pre-
cise rack-and-pinion steering and midget
wheelbase, will let it into parking spots
hardly big enough for anything else but
an Isetta—or a Lambretta.

Even though it's comparatively tiny and
has a compression ratio of only 7.1:1, the
air-cooled mill gives you respectable en-

WE WATCHED A DAF mechaonic, without rushing,
change both belts on a Daffodil in 10 minutes

gine braking, since the car's curb weight
is only 1470 pounds. Four effective drum
brakes have 68 square inches of lining—
about 46 per thousand pounds of car.
(Rambler's American has almost 54 per
thousand.)

With the spare tucked behind the left-
rear fender well, trunk space is unob-
structed and impressive. Since the tires
are only 5.20x12s, that's easier for Daf
than for domestic manufacturers; even
so, U.S. car builders would do well to
try the same scheme more often.

The Daf's little, horizontally opposed
eylinders kick over promptly but I had to
make liberal use of the manual choke,
even on mildly chilly mornings.

The engine's 45.5 cubic inches displace-
ment can't, of course, give you jackrabbit
starts or thundering throughway power.
But the Variomatic transmission gears
down smoothly and easily in traffic so you
can keep up with the crowd as it hops
from light to light. In its lowest range,
the belt drive gets down to a ratio of
16.4:1. Performance is fully adequate
around town. You'd be content with it
even on a parkway or for trips to the next
town if you don't insist on darting around
everyone else on the road. For cruising
economy, the ratio goes to 3.9:1 over-all.
My gas mileage, almost all in city traffic,
was 27.1 m.p.g.

Nobody in his right mind would suggest
the Daf for a long wvacation trip, even
though you can get close to the advertised
top speed of 70 m.p.h.—eventually. The
8l-inch wheelbase is, of course, prone
to a lot of pitching to and fro on some
rough road surfaces.

As this is written, a new Daf 750 is a
rare thing, even at the importer’s head-
quarters. P.O.E. prices begin at $1320
for the Standard Daf and go only to $1550
for the Daffodil. The only differences are
in trim—not “essential trim” items, either.
The comfortable seats, for example, are
standard through all models. L

REAR VISION THROUGH pancramic windew and head-
room, both front and rear, are excellent in the Daf

POPULAR MECHANICS




TRAIN AT HOME

FIX any TV or RADIO

MAKE UP TO $5 AN HOUR

Start soon fxing sets for friends and neighbors in spare time. Be
ready for a full-time business of your own when you graduate.
Rapid growth of color TV, stereo hi-fi, home and car radios, PA
systems, other electronic equipment means higher earnings for
the trained Technician. Low monthly payments imclude special
training equipment. NRI s oldest, largest school of its kind, For
FREE Catalog, write MRI, Dept. 100-074, Washington 16, D.C.

Porwreriul contingal thrust for models, ex-
periments, thrills! Operates by i=self or
drives pasdel car, boal, plane. ¢ic. LOWEST
2 - PRICED GAS EMGINE. Ham jet principle.
- et INq.- ||1I.r||.ln|.~I paris, Fa-—\.“-n:run Huns on
FEE il B (51} & CHRET B Wik or  do W

ﬂh!nr 52“1'5 } Complete, T s Py 51 5“
JOHNSON SMITH ':ﬂ PE'FT B06, DETROIT 7, MICHIGAM

Imported Zip Knife

blade from al:alllrlli._ shut when in use. Push button release. Conven-
Nt pocker sige, yol rugged. Fine guality, polished nickel-siee]l razors
sharp blade, PIFRCES METAL. Narrow, lapered stiletto hlade with
thick rigid backtwone for hedavy duty use. Fine ogtdoor knife for sporis-
men and emergencies, Safely gsuard, $2.50 Postpaid. 2 for $4.75.

JOHNSON SMITH & CO., Deot. 506, Detroit 7, Mich.

Hewnd J0¢ For Rig Catalog of 2700 Noveifies, Gadgets, Jokes, Trieks, Efc.

automatic

adjustable wrench
Jaw locks automatically under turning
pressure m Only automatic adjustable wrench with
the magic “Golden Knurl™” m No levers m No
gadgets m No need to reset m No jaw creep ® Proto
guaranteed professional tool quality ® All sizes

Buy from hardware stores

and auto parts stores.

HCLIK-STOP is a registered Trade Mark
of Pendleton Tool Industries, Inc.
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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 [ill!
We can show vou an actual waiting list of
leading companies throoghout the world who
have tried Bailey graduates — found them out-
standing, and are coming back for more!
Bailey Graduates are Successful . . . RECEIVE
BlG: PAY — HAVE SECURE FUTURE!
The Famous Bailey Course prepares you
for BOTH Diesel and Gascline Mechanics.
This i5s a must=dus to the advent of using
Diesel principles, such as ‘Fuel Injection’ on
passenger cars . . . use of gasoline engines for
starting Diesel engines, et¢., You learn all this
at Bailey in the amount of time crdinarily re-
guired 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 — S5See Bailey students in
action as they Learn-by-doing with the Famous
Bailey Method of training!
We provide you with housing and part time jobs
while in school, plus pation-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.

MName
Address
City

Telephone




WHEN SPRAYED ON CONCRETE, this liquid, which
contains linseed oil, penetrates obout 'a in. deep,
seals moisture out of the pores. Prevents scaling and
pitting coused by water freezing in the pores. Can
also be applied by roller. Costs about $3.95 a gallon.
Spencer Kelloegg, 120 Delaware Ave., Buffale 5, M.Y.

TO REPAIR WEBBING on your lawn furniture, all you
need is o pair of shears and some P-l Clips. Manu-
facturer says job takes 20 minutes. You cut the
webbing to length, wrap it around o clip and snop
it onte the tubular framework. Cost 12 for $1.
Queen Products, 1234 Rowan Street, Louisville 3, Ky.

BALL-POINT WRITING TUBE makes permanent marks
on metal, woed, plastics, glass. According te the man-
ufacturer, its special fost-drying opagque ink won't
chip, peel, fade or rub off. Made in three point sizes,
12 colors. Sells for obout $1.10. Jehn P. Missen, Jr.
Co., 2544 Fairhill Avenue, Glenside, Pennsylvania

RE-TREADS FOR LAWN MOWERS: To put new treads
on mower, tiller, or lawn-car tires, all you have to do
is slip Reploce-A-Treads over the worn-out ftires.
Said to install easily without removing wheels. For
8% to 11-in. diameters. Retail for $3.95. Gates Rubber
Company, 999 South Breadway, Denver, Colerade

PATCHING CONCRETE FLOORS is easy with this con-
sumer version of the latex patch kits uvsed by profes-
sional contractors. Contains enough powder and liquid
latex to cover 10 sq. ft. to a thickness of Yi& in.

Comes in a carfon that serves as mixing box. About
$2.50. Kentile, 58 2Znd Avenue, Brooklyn, New York
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RENEW instead of replace =

CAH Flexlife is a scientifically formulated coating
especially developed for leather, leatherette, and
vinyl plastic articles. Worn and scuffed items are
restored, rejuvenated and recolored—actually look

S

""-ll I.IF‘

new again!

_Use it on concrete too, for a smooth, permanent,
tile-like finish. Forms a perfect bond with any sur-

face.

CAH Flexlife not only renews, it protects too.
acids, alkalis,
and mild solvents. Flexlife is unaffected by sun,

Treated items will not be harmed b

heat or cold.

Available in a wide range of decorator colors. Clear—$3.00 Pt.
Color— $3.25 Pt. Add 25¢ per pint for shipping charges.

IT'S NEW

Handsome bow tie, custom made
in Florida. For comfort in driv-
ing slip dewn on nylon cord without
removing tie. Patent applied for. Avail-
able in white, black and blue. Mail -
$1.50. State color choice. Will mail tie postpald
in attractive plastic box. Or save $1.50 by mailing
$56.00 check or money order and receive 5 ties
in assorted colors, Special price for churches,
organizations in lots of 50 to 100. Order now
for immediate delivery. Money back guarantee.

P.J.M. TIES. P.0. Box 22385.

FT. LAUDERDALE, FLORIDA.

- ]
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Stick-tight repalrs
for wood, paper, fabric

mﬂf»

DURATITE®
WHITE GLUE

Best way to handle hun-
dreds of home and shop
mending jobs., Flows
white-dries clear-sticks
tight. Plastic squeeze bottles have handy
applicator spout for easy application.
Sold at leading hardware, paint, and
building supply stores.

DAP INC., DEPT. MW, DAYTON 31, OHIO
SUBSIDIARY OF P¥beggf. Shec.
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MINDUETRIES INC. _

10253 PACIFIC
FRAMNMKLIN PARK, ILLINDIS

—------------------
I el Inlo o ||f these Lm-
paortant felds
| - ] MACHINIST TRADE I
1 ' : TOOL AND DIE
TRAINEES! g
| - Tl TooL utsmmuc
B O At Sehool O At Home = :::::rczl:;i”m"
:fnl}::-r Tlr -tlr:II:-r-:IH--rl.rl:tisillliu?II“‘!E?:IJ - REFRIEEH‘T"’“
§ 20 EARN while you LEARN. FREE - ENGINEERING

Aptitude Tests 1 AUTD MECHANICS

I Allied Institute of Technology, Dept. PM-74
B 1338 5. Michigan Ave., Chicago, lII.

e B & & N BN B B B BN B |

J Please send FREE information about course | have checked
and Allied's Placement Service,

1 Name Age

: Address.
City___ — County State

ALL PURPOSE

STAPLE BlIH

~@ FROM %4.95

SIIBBTS A SMPIE

WHEREVER YOUD DRIVE A NAIL!

FASTER! CHEAPER! BETTER!

for 1001 Home Improvement Fasteming Jobs:
Ceiling Tile, Insulating, Upholstering, Screening, etc.

Availlable at hardware, lumber, building supply
stationery and other retail outlets

HrRreow frsTener [[o. IncC.

One Junius Streel « Brooklyn 12, N ¥
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Are Transmissions the Key to Mobile Run Success?
Coming: Better Radial-Ply Tires with Glass Cords

Mercury Comets recently completed an
event some call the world’s toughest—
a 3189-mile “destruction derby” known as
the East African Safari.

The Safari, one of the five major inter-
national rallies counting toward the world
championship, covers Kenya, Uganda
and Tanganyika “roads” ranging down-
ward in quality from passable dirt to cow
path trails and stream beds. A Comet
driver, Kim Manderville, described one
stretch this way: “Water action over the
centuries has gouged holes so large that
a car can drop out of sight. I saw a Peugeot
completely enveloped in one.”

Six Comet Caliente two-door hardtops
with V8 engines and four-speed manual
transmissions were entered. Two placed in
18th and 20th place. All of them finished,
although a bridge washout delayed several
Comets and other competitors so long that
allowed time ran out for that section and
they were disqualified. Two four-cylinder
English Ford Cortinas finished first and
second.

Mechanically, the Comets were beefed
up with heavy-duty-everything by per-
formance specialist Fran Hernadez.

Their drivelines proved unshatterable
and their one weak spot turned out to be
shock absorbers. As one Comet driver put
it, “I heard a loud pop after we'd passed
the Kenya-Uganda border, and then the
rear end started “kangarooing” all around.
The only thing to do was to find a torch
and weld the mountings back on the
chassis.”

The only other mechanical problem of
note was a malfunuctioning of ignition
breaker points on one Comet,

What did it all prove? Well, not much
that the average U. S. motorist ever needs
to know., But it teaches a manufacturer
what needs to be built into a car to make
it better able to take such wuncontrolled
punishment—such items as unbendable
wheel rims and unbreakable shock ab-
sorber mounts, for example.

These can then be packaged into heavy
duty kits suitable for buyers who expect
to give their cars a bad time on “bad”
roads. There are such people, yvou know.
Men like the rural mail carriers in many

mountain states, oil-field workers or cab-
bies in small farm-surrounded towns.

Back home in the USA, the considerably
less exciting Mobilgas Economy Run was
proving entirely different things about
U.S. automobiles.

As always, the cars were completely
stock, being purchased at random by
USAC officials. The one we drove from
coast to coast this year was a full-size
Dodge Six, and we won second place in
Class E, behind a Plymouth Six.

Rambler American’s over-all and class
win, 27.83 miles per gallon, was predic-
table. It's a light car which uses the in-
dustry’s smallest carburetor and most eco-
nomical axle ratio (2.7 to 1).

Of greater interest, perhaps, was the
showing of some medium-sized cars with
weights of over 3000 pounds. The Buick
Special V6 got 25.29 miles per gallon from
a 225-cubic-inch engine. The Plymouth
Six and our Dodge Six both got over 25
miles per gallon from 225 cubic inches.
And both weighed 3300 pounds. Even more
impressive were the Buick Special V8 and
LeSabre, which share the same 300-cubic-
inch V8. The curb weights of these cars
are 3360 and 3870 pounds and they turned
in 23.74 and 21.6 miles per gallon respec-
tively.

What most of these cars had in common
over their competitors was a winning com-
bination of lighter weight (in only one
or two cases were weights about even),
and more efficient automatic transmis-
sions. Never underestimate the ability of
a transmission to give you good—or—
poor—fuel economy.

Firestone and Owens-Corning Fiber-
glas have announced new tires with glass
fiber cords and radial plies. The cords are
placed directly across the tire body from
bead to bead, instead of at an angle.

Corning’s Dr. Alfred Marzocchi reports
that these radial tires will give greater
fuel economy, longer tread life, quicker
steering response and better cornering.

He also claims that the glass fiber cord
will not have some of the objectionable
characteristics of the rayon and steel cords
now used, particularly the stretching of
rayon and the ride harshness of steel cord.

POFULAR MECHANICS




For top performance, Chrysler Corporation specifies
spark plugs made by Champion. (In fact,Champions
are the overwhelming first choice of car makers the
world over.) Why settle for less in your car?

To feel new power in your car, instantly, install new Champions now and every 10,000 miles

I DEPENDABLE u
SPARK FLULGS
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WITH THE L3-X STAPLER, you can fasten ceiling tile
directly to gypsumboard or rock lath, Lets you drive
a second staple over the first. The second one spreads
its prongs outward, giving extra heolding power.
Tokes 12 sizes of stople. Price, $15.50. Markwell
Manufacturing Co., 424 W. 33 Street, N. Y. 1, N. Y.

| C e

VEIA B 1]

SAWZITT MODEL 6250 is o 's-hp. saber saw that has
a pivoting head. The saw remains upright even when
making 45-deg. miter cuts. Weighs only 5 Ibs., gives
3500 %-in. strokes per min. Sells for $69.50 with 11
blades and combination circle and rip guide. From
Milwaukee Electric, W. State 5t., Milwaukee B, Wisc,

EVEN THE FRAILEST HOUSEWIFE can drive masonry
fasteners with the Shur-5et. You place o fastener in
the tool's mouth, press the mouth against the wall
and strike a couple of times with @ hammer. Fastener
said to hold 200 lbs. Costs $3.95. Romset Division
of Olin, 460 Park Avenue, Mew York 22, New York

HEAT WITHOUT FLAME: The Ace Model E-3 electric
blow torch can deliver up to 1000 deg. F., with no
flame. Operates on 115 volts a.c. Temperature is
regulated by an air intake valve. The insulated nozzle
is cool enough to touch during operation. Costs $150.
Ace-Sycomore Inc,, 448 DeKaolb Ave., Sycamore, Il

CONVERT YOUR ELECTRIC DRILL to a power socket
wrench with the Mo, 4441 Power Nut Driver, Comes
complete with five basic sockets—%-in., ¥is, ''52, 34
and Yis, Drives both square and hexagon-head bolts.
Retail price is $2. Coastal Abrasive and Toel Com-
pany, Inc., 42.33 Northern Blvd., LI. City 1, N.Y.

POPULAR MECHANICS



FLASH
NEWS!

AUTO REPAIR

Bulletin

EXTRA!
* kK k k

Published by the Automotive Experts of MOTOR's Manual

MAZING FREE OFFER PROVES YOU
CAN FIX 2,700 CAR MODELS!

MOTOR's Manval Shews Green Beginner and Skilled Mechanle
Alike How To Do Just About ANY Job Quick, Easy, Right the First Time!

OVER 4%

MILLION COPIES
ALREADY 50LD!

“Inquiring
Photographer”

Q. What Do You Like About
MOTOR's Manual?

HAS PAID FOR ITSELF TIME
AND AGAIN, "IE sur f‘d\.l.l'l b take
schooling to read it 55
pé@ pleturea of ever
pald for ftself time ar 1.
=Poul Pemper, Wlum:m

50 COMPLETE ANMD EASY TO
UNDERSTAND. “So complets, 30
ensy to understand — I have done
joba. Manual that I w
oot have attempted without 11"

=C. L. Vanersirom, Michigon

| AMAZED SELF AND FRIENDS. "I
amazed Enyvself and my friends,
toa, I now do to r-r.-.. Jobs that
stumped me bef

—=Michoe! Bnhr:kr, Mew Jersey

PAID FI:IR ITSELF ON ‘
10&S. I H

Itselt

me valusbie &

pussswork.”  —w, .'i:hmp th

SE FAMOUS MOTOR's Manual for
ten days at our erpense. See how its
glant “Trouble - Shooter'” sectlon pine-
polnts 2,300 car troubles right away. Then
see how It shows you where to start, what
tools to use, how to use them.

If MOTOR's Manual doesn't make aven
the toughest jobs A-B-C Easy=1If It
doessn't pay for {tself the first 2 times you
use it — simply return it and pay abjo-
lutely nothing. That's how confident
we are that THIS Manual really works!

Beglnners turn into skilled mechanics,

experts get many waluable time- and
money-zaving tips. Crystal-clear direg-
tlions and 3,600 big photos, diagrams,
charts, ete. YTou CAN'T go wrongl

The “Meat” of 191 Official
Shop Manuals

Tou get o wealth of "EKEnow-How" from
191 Official Shop Manuals and hundreds
of Factory Bulletins, boiled down into
one giant easy-to-use book. No more
guesswork. ¥You use same procediures as
“pros” to do every

Using new. revi
Baneal {5 ke having [as
experts themselves sta
right beslde yo uiding 3
hands through eve oh. Y
Big llustrated sec
every ofie of 34 éar
detalled chapters

generators
I-"
driv
engl
waler

gaALTES

DO JUST ABOUT ANY REPAIR JOB...
L)

QUICK, EASY, RIGHT the first time!
Everything frem tene-wps te transmission overhauls
4 MOTOR's slons, rear ends. alternators,

ps, fgmition systems, overs
. mutomatle transmlsslons,
brakes. valves, rings,
ipa. distributors, dash
"
brakes, startl

Job quick, easy,
right the first time.

Look At All

You Get:

Over TWELVE
HUNDRED glant
pages. 3,800 "Thig-Is=
How™ plctures. 457
Quick-Check charts.
53,000 Essentlal re-
palr specs. Over
225,000 service and
repalr facts. PLUS
ndjustment tables,
measurements and
clearances, over-
hauling and replace-
ment facts, tune-up
data, much morel
Covers every one of
2,700 popular make
models bullt since

and regulstors, fuel

er sieering, power
ng motory, et

and Thousands of
Service Stations,
Repair Shops,
Sthools

USE MANUAL FREE
FOR 10 DAYS

FIX ANMY OF THESE MAKES = FAST
11$f-lﬂll—induding thess new models

Buick Dadge Mantereay
Buick Special  Edsel Qldsmabile
Cadillac Fairlane Olds F-25
Chevelis Falcan Plymouth
Chevrolet Fard Peolara
Chewy 11 Galamiz Pantise
Chrysler Imperial Ramblar
Comet leep Rambler
Continental Lancer American
Carvair Lark Studebaker
Carvette Limcaln Tempest
Dart Mercury Thurderkird

Dw Sota Meteor Valiant

1857 — including the
new 1964 models)

FREE 10-DAY TRIAL OFFER

Just mall the coupon below. We'll rush
Manual to your home or shop. Use It
FREE for ten days! See If it doesn't help
vou whiz through even the toughest jobs.

sl doesn't pay for Itself In the

¥8, return it and pay nothing,

owe nothing. Bo mail the No-Risk cou-

pon AT ONCE to: MOTOR Book Dept.,

Desk 417, 230 West 55th Street, New

York, New York 10019 (SCHOOLS, BOOE=-
STORES: Write for discounts.)

-_iﬂ—--ﬂ——_ﬂ-—_-———————————1

MAIL COUPON NOW FOR 10-DAY FREE TRIAL
(Attach te Postcord for Fast Action)

[] febimeas

B

Covers BAT
including al
Over '_.I]l:ll}|
Easy to us

=w ecanomy madels,

imes ..-|I...1 Cu

M. Int'l. Perkins v.‘l
pages | For 10-day FF-E'E Trial, check
proper box in

19551964,

Over 1,000

— — —————— —— — — —
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MOTOR BOOK DEPT., Desk 417

250 W. 55th 51, Mew York, N. Y. 10019

ce uumu 5 Nn AUTO REPAIR MANUAL. If O.E.,
$1 Ty
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for 2 morths and & Anal payment
¥) one month aiter that.

‘s New 'I'Il.ll::K HEPATR
¥ eharge and sales tax,
ald inm 10 days.

& WITH coupon In
o i tnnm jor §11 for Truck
. Same return-for-refund privilege.
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Items from

All Outdoors

Catching fish depends on skill or luck,
but the real art in the sport of fishing is
giving away the extra fish when you re-
turn from your trip. The Florida Dept. of
Fish and Game suggests these methods:

® Telephone a friend in the middle of
the night and say, “Come over here right
away.” The befuddled friend will rush
over in his pajamas, and when you answer
the doorbell, you thrust a fish into his
hands, say, “Goodnight,” and quickly close
the door.

® A second method is to ring a neigh-
bor’s doorbell, and when he answers, you
ask, “What's the record for channel bass?”
While he's thinking of an answer yvou can
hand him a fish and he won't realize he
has it until you leave.

® A third method that is known as the
“coward’s trick,” is to sneak up to the
door of a neighbor, hang the fish on the
doorknob, ring the bell and run.

v vV

Catalogues come across our desk with

regularity, and occasionally we get one

TRAINED TO SPOT
CAR NEEDS FAST!

Need a fuse...or a fuel pump?
Your General
doesn’'texpectyoutoknow.He @
employs skilled servicemen .
who are thoroughly familiar =
with all your GM car needs...
thoroughly trained to fix them
right. What's more, he's your
best assurance of genuine GM
parts, fair prices, fine facil-
ities and professional training
backed by the people who
built your car or truck.

38

that is really interesting reading. The new
fishing catalogue from Fred Arbogast Co.,
313 W. North St., Akron, Ohio, includes
an LP record of Dick Kotis giving ex-
cellent tips on the basics of fishing, and
the way the booklet describes each lure
gives a novice enough scientific lore to go
out and fish most situations. There is a
10-cent charge for mailing. The B. F. Glad-
ding Co. of South Otselic, N.Y., offers a
free booklet that, besides advertising fish-
ing lines, gives a dozen good fishing tips
and two pages on tying knots. For back-
packers and mountaineers, the catalogue
from The Ski Hut, 1615 University Ave.,
Berkeley, Calif., has 46 pages of fascinating
gear, and also offers a complete line of
hard-to-find mountaineering books.
v v

New for outdoors is a battery-equipped
handle for a fishing rod that lights up
when fish bite at night. It costs $4.95 from
Kamp Products, 918 Blackhawk Blvd.,
Rockton, Ill. The Allen Food Co. of Allen-
town, Pa., is packaging an instant soup in
tiny containers that weigh almost nothing,
and are made with the simple addition of
hot water.

SYOASLT J0NYVKS

Outdoors Editor

Motors dealer

é___l GENERAL HWHS%

NEW YORK WORLDS FAIR

CHEVROLET PONTIAC

OLDSMOBILE

MAINTENANCE

BUlCK CADILLAC

POPULAR MECHANICS
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T fast, lasting repairs

meoic ol (UICK-LWEDGE

FIXES EVERYTHING! SCREW-HOLDING SCREWDRIVER

s s e e M won't mar the screw!

al all stores

29¢
to $1

mag'f Iron Cement Co., Inc.
Cleveland 2B, Ohio

START YOUR OWN
MONEY MAKING BUSINESS

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

VON SCHRADER MFG. CO., Dept. 710 “R" PL., Racine, Wis.

Double blades hold the screw

Wedging adapts to many slot sizes; perfect fit prevents

u n c o m m o n marring; replaces many conventional screwdrivers.
motor oil!

Unconditionally guaranteed.
KEDMAN CO. 233 So. 5th West, Salt Lake City, Ut,

.Own the WO_R_LO’S RECORE

IUMPH BONNEVILLE

FOR RACING ... TRANSPORTATION...FUN
HELP WANTED-SPARE TIME You can own and ride the same Trumph model that
itz Ml b e Mot el ot izl holds the World's Absolute Speed Record won at the
SENSATIONAL NEW LONGER-BURNING Bonneville Salt Flats. This twin-carburetor, 40 cu. in.
LIGHT BULBE. Amazing Free Replacement OHV model, known as the T120/R, is versatile, rugged,
Guarantee—never again buy light bulbs. No fast, and a marvel of engineering. Enjoy the thrill and
competition. Multi-million dollar market prestige of owning a Triumph Bonneville!
yours alone. Make small fortune even spare 5 ; .
time. Incredibly quick sales, Free zales kit, &= ee your nearest Triumph
MERLITE (Bulb Div.), 114 E. 32nd, Dept. matorcycle dealer for details

C-15Y, New York 16, N.Y. and easy credit terms.
In Canada: Moga Co., Lid 371 Dowd 51, Monireal 1, PQ.

Bonnevillsa T120/R ;
40 cu. in. (650 c.c.) OHV
For FREE full-color catalog
showing complete Triumph line mail coupon below.

=
= u
Towsan, Ballimore -Ir'fl-l:-:‘_.
21204

Its the only high precision metal-working lathe in the
world that converts instantly into a sensitive drill press.
10,000 Unimat Owners also use their machines for mill-
ing and surfoce grinding. Attachments permit sawing
wood, metal and plasties; pelishing, tool sharpening and
grinding. Price of complete basic machine is only
$139.50. Write for Free Catalog, or read the whole
story in “Miniature Machining Techniques” manval —
only $1.00.

AMERICAN EDELSTALL INC., Dept. G-G, 350 B'way, N.Y. 13,N.Y.
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Earn HIGH WAGES a5 o

HEAVY EQUIPMENT OPERATOR
! N

|
, and years of future security in the multi-billion dollar |

| N.Y.,, N.Y. 10022, There's no charge, so

construction industey, in this country and ererieqs [/ Learn how
at Mational, the original schaol of heavy equipment operation,
For men ages 17 to 56, Amount of previous edwcation ma bar-
rier., Mational is NOT a correspondence school, You train on
school-owned diesel-engined machines at National's huge prov-
ing ground 1n MNorth Carolina, Full 220 and 440 hour courses.

Full-time Jobh Advisory and Counzgelling Director for the exclu- |

sive benefit of graduates. VA approved. Payment plans avail-
able. Write TODAY for FREE catalog,

Simce National School wai fowmded eight years ago, rtudenti
from all 50 states amd 28 foreign countries bave been envolled.
Hunpdreds of gradwater are now working in construction for
bigher wages than they ever made before,

NATIONAL SCHOOL
OF HEAVY EQUIPMENT OPERATION Dept. D-54
P. O. Drawer 1686, Charlotte, N. C.

Please send me FREE illustrated school catalog and eom-
plete information. | wnderstand there’'s no obligation.

Age......

............................................

ALL PURPOSE

GLUE KIT

Te snable you octually ta we
1 produocts order LEECH GLUE Somple KIT
i wood, poped, Tobrics, rubber,
ost 3127
your Dealer's nome and addoe

LEECH PRODUCTS, INC., HUTCHINSON, KANSAS

the thras

I8 packages (re

WIN GREATER SUCCESS IN BUSINESS

StudyLAW at Home

EARN AN LL.B DEGREE FROM LA SALLE

3auguaagannas|

Law Librarvy

EEEP P FEE P 1] B\ Inciuded

A knowledge of law is regarded today as indispensable
equipment in every activity of business, ujtip]y your oppor-
tunities for rapid Frnmol:cm, big income and personal

tige through LaSalle law training in your spare time. Under
supervision of LaSalle's distinguished faculty, you complete
the course without interfering with wour present job.
study is illustrated with actual legal cases,
illustrated booklet, *'Law Training for Leadership.”

LA SALLE EXTENSION UNIVERSITY, 417 S. Dearborn 5t.
A Correspondence Institution » Dept.31-101,Chicage 5, lil.

40

This

14=-Volume

WANT TO BUILD A BOAT?

IF YOU'VE GOT the boat-building bug,
why wait? Popular Mechanics offers plans
for many different types of boats—from
rowboats to a luxurious 24-ft. houseboat,
plus such novelties as a speedy Class E
iceboat and a 15-ft. kayak, A complete list
of PM boat plans may be obtained by writ-
ing to Popular Mechanies, Bureau of
Information, 575 Lexington Ave., New

why put it off? Send for your list today.

HYDRO-DYNAMIC. A 14-ft. three-point run-
about. This crisply modern four-seater is
designed for use with a motor in the 45-65-
hp range. It can be built for less than $75,
and will top 40 m.p.h. with ease. Plans &
construction instructions—3$3.50

L] B -
o Y S b
- { e
s O - e nE
» =

PM-38. A 13-ft. 9-in. runabout. Even though
the materials for this hull cost only $38, it's
easy on the eyes and will outperform boats
costing hundreds of dollars more. Plans &
construction booklet—$3.00

PM JET. A 15-ft. 11-in. modified Garvey
designed for hydrojet propulsion. Remove
the foredeck and it becomes a roomy fish-
ing boat that goes just about anywhere.
Plans & construction booklet—3$7.50

POPULAR MECHANICS




r::ﬂa"
the air you
—25 Ib,

oWners,

i

10-DAY
TRIAL
Full Refund if not Satisfied

The K.
BE4E6 West

Runs Off Automobile Battery

Supplies AIR wherever needed '

Goes anywhere (yard, camp, beach). Operates from anyf'
12 V. automobile or other 12 V. battery. Provides all

max. pressure, 15 ft. air hose, 6 ft. lead
cord with battery clips included, A boon to home
campers, hunters, fishermen,

Maoney and shipping costs refunded if not com-
pletaly satisfied after 10 day trial. Order now.

Model 2000 (illustrated.) Cast aluminum com-

pressor unit. Direct connected 12 V. DC motor, 52495

15 ft. air hose with tire connector. (Weight

approx. 10 Ibs.) Also with 110 ¥V, AC motor, FPostpaid

Model 1000 Slightly smallar compressor avail- !‘1995

able with either 12 V. DC or 110 V. AC motor. Postpaid
Optional Accessories (extra) 95
1 gt. All-metal Professional Type internal- "E

~4 mix, pressure-type paint gun—sprays paint Ext
(inciuding latex), enamel, lacquer, insecti- i
cides, atc, ‘495
1 pt. Economy (glass) gun for insecticides
and most paints. Exira

Inflates

e

l-""'\:

P P

BEACH BALLS

need for inflating, painting or spraying AND TOYS

J. MILLER CORPORATION
47th Street= Brookfield, Ill. 60513 Est. 1936

INSECTICI

HEW ALMNICO VI packs it |1:||11_ p- wWEr in
smdall assembly (4% x Ay In.
ns= 1235 Ih. —||1l1|i in waler.

.95 ppd. No. RAL1ZS

prull govt. '-l.l.rilhﬁ
Alnjeo ¥ magnet 8 Thi. Warih S84,

Special 812.50 ppd. Mo, S180.

!.HHFLI 2 amall bar magnets & sale catalog Z5¢
fomey hack gunrnntes | We pay postagoe

MAGMNA MAGNETICS, ???? Sunset, Los Angeles, Cal. 90046

SALE: 150 lh.

ENROLL-EARN YOUR DEGREE

of Bachelor of Bible Philosophy (B.Ph.B.). Master of Bible
Philosophy (M. Ph. B.), Groduate of Bible Philosophy
(G. Ph, B.), or Doctor of Metaphysics (Ms. D.). Chartered
I:z State. Correspondence Courses only. Please write for
FREE BOOKLET.

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

y NEW CATALOG for CRAFTSMEN!

s WWQOD

i upplies a

Equipment, Kits L X |
" Power Tools, Spe- 2 GE* our nﬁw mam:a FULL L‘DLE:]R

L cial Hardware tllofmt :"": mﬁ‘m&?ﬁlﬁfj‘mﬁ'
' AW at Moaey ments, mossic tile, lamp parts, e injoc-

"‘-‘""ﬂ-r ooy ol "2 D L R L

Stanley Tools. Send 285 for patge, handling.

CRAFTSMAN Wood Service, Dept. A-7, 2729 S. Mary St., Chicago 8

The world’s highest known clouds sweep
across the Arctic. Formed of meteor dust,
these clouds blow 50 miles above the

earth’s surface.

640 ACRES OF
WILDLIFE - $20

$20 plus $6.00 taxes vearly gets yvou a 640 acre wildlife
domain near Canadian border. Uniamed 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, official
application blank to: Direetor, O.5.C.A., Ronm 592, 56
Chureh, Toronto 1, Canada. Add 50¢ for rush air malil.
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- E[ECT0NS

Train in the new shop-labs of the world famous

COYNE ELECTRONICS INSTITUTE
on a quarter million dollars worth of equipment. Non-Profit
Institute—Est. 1899. Courses: Electronics * Eleciricity = TV-
Radio. Mail coupon or write for FREE BOOK, “Your
Opportunities in Electronics™. Ne Salesman will eall.

| COYNE ELECTRONICS INSTITUTE Educ.Serv. Dept. B4-5 |
! 1501 . Congress Parkway, Chicago, II1. 60507 !
t NAME PHOMNE

i. ADDRESS AGE

! ery STATE :

MEN PAST40

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

If you are a victim of the above symptoms, your
trouble may be due to Glandular Inflammation—a
constitutional disease for which it is futile for

sufferers to try to treat themselves,

Neglect of such inflammation may cause men to
lose their vigor, grow old prematurely . . . and
often leads to incurable conditions.

Most men, if treatment is taken in time, can be
successfully non-surgically treated for Glandular
| Inflammation. If the condition is aggravated by
| lack of treatment, surgery may be the only chance,
| The mild non-snrginal treatment has proven so
| effective it is backed with a Lifetime Certificate of
Assurance.

The Excelsior Medical Clinie
FE EE has a new Free Book that tells
ILUSTRATED prove of utmost im
portance to
BOOK  you. Write today.

how these troubles may be cor-

rected by proven non-surgical

| Excelsior Medical Clinic, Dept. B6142, Excelsior Spgs., Mo,
41

treatments. This book may




Be a Home Bl"’der Mower Not a Thrower

EARN BIG MONEY!

Get inte Building Construction. Over 'I
million new homes ore built each
Billions are ?;:m on rmud-lmg, urn rnp
pay as a craftsman; or in estimating,
purchasing, h!uuprfni reading, ;
supervising. Learn every phose of
contracting. Train at heme in spare time.
Earn cash as you learn. Mail coupen
for new opportunity booklet. It's free.

F—————————————— —— — — — — ——

'CﬂllUllElCI.hl TRADES INSTITUTE, Dept. C-179
1400 GREENLEAF AVE. + CHICAGO 126, ILL.

I MNAME___ = AGE
ADDRESS
I CITY. IONE STATE ooy

—_—_——— e ——— e ——_—_——]

REPAIR HYDRAULIC JACKS

Earn while you bearn 81 home. Millions of jacks
ce Stations, truckers, body-
tarmns reped perwicing.
a5y step by step direc- 1§
s, EARN UP TO 55 an
% your Basemment of garAge
Start your o business NOW
Write far 'l'ul-dan Mo, PMT and free
bonus offer

HYDRAULIC JACK REPAIR MANUAL CO.

P. 0. BOX 50 * BLOOMFIELD, N. J.

" TIRED OF WORKING

FOR SOME ONE ELSE?

Send name for wonderful Free Book. Shows
how to start your own business in spare time
while holding job—how to build. We finance
you for all but a few hundred dollars. Nat'l
advtg. brings you prestige and work. Write—
GRANT MAUK, 4-167 Duraclean Bldg., Deerfiald, lilinois

AUDEL

SKILL-BUILDING

GUIDES

No. 3 Radie-TV Library. 2 Vols. 1024 pages.........cco0nes 3 8.50
No. 52 Domuestic Compact Auto Repair Manual. 832 pages.. 5.95
No. 53 Foreign Auto Repair Manual, 592 pages. ............ 5.00
MNo. 54 Programmed Basic Electricity Course. 272 pages. .. #.00
No. 13 Wiring Diagrams for Light & Power. 320 pages..... 4.00
No. 1 Aute Mechanics Guide. 1132 pages..........ccaveueee 6.00
Mo. 8 Carpenters & Builders Guide. 4 Vols. 1845 pages... 10.50
No. 2 Home Appliance Service Guide. 882 pages. .. 500
Mo. 14  Refrigeration & Air Conditioning Guide. 1000 pinu 6.00
No. 48 Outboard Motor & Boating Guide, 414 pages. . 4.0
Mo. 10 Welders Guide. 588 pages...........cc0ecvennnnnnnas 495
No. 43  De-it-Yourself Encyclopedia. 2 Vols. 1000 pages.... 895
No. 4 Handy Book of Practical Electricity, 1052 pages, ... 5.95
No. 25 Answers on Blue Prini Reading. 430 pages......... 1.85
No. 7 Painting & Decorating Manual. 592 pages. ......... 485
Mo. 3 QA&A for Eleciriclans Examinatlons. 272 pages...... im0
Mo. 11 Mathematics & Calculations for Mechanics, 672 pgs. 4.85
No. 12 Machinists & Tool Makers Handy Book. 1256 pages 6.95
No. 28 Oil Burner Guide. 420 pages, 3.85
No. 8 Plumbers & Steam Fitters Guide. 4 Vols. 1833 pages 10.50
No. 154 NMew Electric Library. 10 Vols. 5000 pages........... 25.0M
Ho. 26 Masons & Builders Guide. 4 Vols. 1440 pages....... 10.50
No. 27 Electric Motor Guide. 1038 pages.......ccveeacnsass 5.85

7 DAY FREE EXAMINATION. SEND NO MONEY. Wa'll send you any Audel
Guides for FREE trial. If you decide to keep the books you pay only 52 per month
under our aasy-pay plan. Simply cirche the books you want bedow and wa'll send
them at ance. If e nol completely satisfied. return them to us.

THEODORE AUDEL & CO. - Slnu 18T P-74
I 4300 W . 82nd Si., Indianapolis §,
| Piease mail me for 7 days FREE lIﬁHrHA‘lIDN the books circled
bebow. | agree to mail 52 in 7 days for each book or set ordered,
| and to mail §2 3 month for esch book or set, until I've paid the
purchase price, plus shipping costs. If I'm not completely aatis-
| fied with my Audel Guides | may return them.

MAIL
COUPON

TODAY!

I Mame. I

|

l Address |

| Employed by E I

1 23 4 67 8% 1o HFE!HIFPIHW&.%:M‘

loae e 1

Lol i 5 5 o | B LS e
I—n N O3 B 52 53 M pay postage. Same relurn privilege.
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Grass, as it is cut, is thrown downward
by a new mower that operates on a
“forced-air exhaust system.” This action
is also said to prevent stones or other ob-
jects being thrown outward by the blade.

Air is drawn by a fan through an open-
ing in the top of the housing and is forced
through ports to distribute the grass even-
ly as it is cut. The mower is made by Saf-
T-Mo, Inc., Monroe City, Mo.

Long-Range Forecasts
Of Dust Storms

Dust storms now can be predieted with
84-percent accuracy seven months prior
to the calendar year in which they oceur.
For example, scientists can forecast in
May the number of dust storms that will
occur during the 12-month period starting
the following January.

This remarkable accuracy is the result
of a new wind-erosion index developed

| by the Department of Agriculture. The
| index, expressed as a mathematical for-

mula, is based on weather conditions that
cause erosion and dust storms on the
Great Plains. It combines the relationship
of precipitation, temperature and wind
velocity, and reflects these weather con-
ditions for three successive years.

To test the accuracy of the index, re-
searchers used weather records to “pre-
dict” dust storms from 1924 through 1961.
They overestimated the number of dust
storms only 11 percent of the time, and
underestimated only five percent of the
time.

POPULAR MECHANICS



B.S. DEGREE IN 36 MONTHS

Bmall professionally-oriented college. Four-quarier year permils oom-
pletion of degree In Exoineering or Bueiness Adminigtrotion in three
vears, One year Drafting Design Certificate program, Foupded 1881,
Rich heritage. Excellent faculty. Small classes. Well-equipped labs.
New library. Residepee hallz, 200-acre campus. Graduate placement
outstanding, Modest costs, Enter Sept., Jan., March, June. Far Catalog

And View Book, write J. E. MeCarthy, Divector of Admizgions,

TRI-STATE COLLEGE

474 College Avenue #® Angola, Indiana

MONEY IN WORMS

Buccess for you! 5000 of our hybrid red wiggler fshworms
produce 5,000,000 in one year using our successful method of
worm_raising. Read our suceess story in LIFE MAGAZINE,
Dec. 28, 1959 issue. Let us teach you our secrets of success.
Write Lul:la:-' for FREE INFORMATION on how to raise and
sell fishworms and crickets,

Special Today—Hybrid Red Wigglers—3000—§5.95, 5000—%$8.95,
10.000—516.95. Postpaid.
CARTER WORM RAMCH, PLAINS, GEORGIA

EXCLUSIVE DOUELE-BEARING

HEAVY DUTY PUMPS

IHRIG-H.TE L] EIFH'HN i CIHCUU\TE L] :.Pmur
1 vy HI otor or lar for 1 200

Gri: .I-I- ) rlH l.ll '“ i m' 2
Y RE R ||~~ $'I'D o5
'rﬂtvicﬂ H-' ) 512 95
,l-.._ h | .r nril
II

ti
MDNE'\" BHCN GUﬂ-Rﬂ.NTE!
Centrifugal and Gear Pumps in All

LABAWCO PUMPS. Belle Maad 2,

Sizes

M. J.

MAKE MONEY !

SAVE MONEY !

WITH PORTABLE CEMENT MIXER !

It's easy, fast, fun to do your own work with the
MIXAL Mixer. Build barbecues, patios, sidewalks
for yourself, for others! Mixes 3" x B° :'|d|:wnlk1299

every hour! Uses any 14 HP motor. Thovsonds

uwsed by contracters! Try it on MOMEYBACK . Ihﬁu-r
GUARANTEE! Send for FREE HOW-TO-DO-IT motar
CEMENT MIXING BOOKLET. Dept. PM-1 ladd §3

make your own

he Gem Maker comes complete with all
arcessary equipment, including & super-charged
dimmonid Lhade for sawing, and all the wheels for
grinding, shaping and palishing; alss complets
Instructions. The complete equipment as sha “|
lesg motor mnd belt for only $36.60,
fab, Burlington, Wisronsin, Write i
ilay for Information aad ||:.-r_..
ture,

BEl MANUFACTURING CO.

Dept. P, Burlington, Wis.

LEARN IBM

LAST! With THOUSANDS of prestipe positions walting for
||.|.“ data processing techniclans and PAY scales at a HECORH
HIGH. A.T.C.'s exclusive methods are available o sou in oa
!‘-F‘ECIAL HIJME STUDY PROGRAM GEARED TO YOUR TIME AND
BUDGET. No conlrPacis 1o sign i you pay for oacl lesson only
when you order it! Semnd for a fr\e—e i.el-l to see if you can qualify!
No Cost or Dbligation of course.

AUTOMATION TRAINING CORPORATION
7023 E. Kirby, Dept. P.M.-31, Detroit 11, Mich.

$7 95 or 2 for $15.00!

With 40 ft. of wire. Additional wire 3¢ a It

TESTED AND GUARANTEED

Write for free lizt of all tyvpes of telephones.
Shipments F.0.B. Simpson, Pa.

TELEPHOME EMNGINEERING CO.
Dept. TB4 Simpson, Pa.
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. o purchose  $800  in
All this can be yours FAST regardless of equipment & supplies
[ age, education, minor physical handicaps. Jub | wanied,”

You'll Like Being a
SKILLED .

I.OCKSMITHv

... and You'll EARN MORE,
LIVE BETTER Than Ever

Before in Your Life!
You'll enjoy your work as a Locksmith heenuse

it iz more faseinating than a hobhy—and high- | BACK

Iy paid besides! You'll go on enjoying the

fazeinating work, year after year, n good TUITION

times or Dad Decanse you'll be the man in ide- PLUS

mand in an ever-growling field offering big pay “While training, |
jobs, blg profits as your own boss, What more eorned  encugh ot

locksmithing to  pay
far the course ond

cotld you ask!

Train at Home—Earn Extra $5%% Right Away!

AT OXCE as

enjoyment and earnings begin Jaw Waren,

you quickly, easily learn to CASH IN on all Overland Pk, Konm,
kinds of locksmithimg jolis. Al kevs, locks,

part=, picks, special tools and equipment enme

with the eourse a1 o extra charge, Licensed

experis guide you te suecess, 3“6
INustrated Book, Sample Lesson Pages FREE

Locksmithing Instbiute graduates now earn .::i‘“ﬂ:I ﬁ
g, cnjoving Nfe more everywhere, You ean,

toe, Counpon brings exeiting facts from only LOCKS, PICKS™
selusnl of its kind Lie. by M), State Dept. of nMITQ'DLS
| Eil., Aceredited Member, Xuat'l, Home Sty supplied
Couneil, VA Approved. for use

LOCKSMITHING INSTITUTE

Division of Technical Home Study Schoals

ey

Dept. 110-074, Little Falls, MNew Jersey

COPTMGHT 1953, LOCKSMITHING IMSTITUTE
P e -
: LOCKSMITHING INSTITUTE, Dept. 110-074, H
1 Little Falls, New Jersey H
i Please send FREE lllustrated Book—"Tour Big Oppartunities in Locksmithing,™ :
: camplete Equipment folder and sample lessen pogei—FREE of oll chligation 1
1 —ino salesman will call), :
I i
|= OB oot et L e st :
i: {Please Print) :
i Bidress oo :

1
: City Zone State :
e

Shrinks Hemorrhoids
New Way Without Surgery
Stops ltch = 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-Dyne®) —discovery of a world-famous
research institute.

This substance i= now available in sup-
pogitory or ointment form under the name
Preparation H®, Ask for it at all drug
COUnters.
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Worth Writing For

Boating accidents may be pre-
vented if boatmen consult
“Safety Afloat,” a free booklet
with two major aids: one, a
section on buoy and waterway
markers printed in actual col-

Divisionof Felt Proaducts Mig. Co.

Play Right Away!

Piano, Guitar, ANY Instrument

l}l.a.‘q.T real tumes o Al instrument right
from the start—even if you don't know a

single note npow! Amazing Course lets you

teach yoursell at home, in spare time, ..\'l:l|
horing exercizes. You play real noles, Make
rapld progress. Easy as A-B-C. Low cost. |
Over 1250,000 students' |

FRREE BMK describes this
9 famous Course in full. Bee how |
.‘,nh-an_t' learning music ean be. No

ohligatinn. Write TODAY to:
u. s SCHOOL OF MUSIC, |
Studio 307 |
Port Washington, L.1.. N.Y.
fEet. 1RE8) Licensed, N. Y. Stafe |
Diept, of Edweation, Tear out &5 reminder, |

N

wr i HEAWY DUTY- AII ELDER

The New 1984 Model Heavy Duty 110 Volt Are Welder works on any 110 volt house line.
Buy m belier welier anywhere at this low price. No eXpérience necessiry.
el and weld m'|. metal u*: to L™ thick. Generates heat up 1o 10,000 degrees {or

TO BUY. Comes complete with 12 6. of hrl\.y duty pll.l"l'l:l' cable.

plate, ¢lc. NOTHING ELS

Ln™ welding J|I|-|1 birmxing rods, rod holder,

MOMNEY BACK ﬂuA&ANfll Try it for 7 dava, if vou are not completely

will repalr orF re

. Write to Mobil Oil Co.,

er-~~aagevsecee
. FREE®
L4 GASKET?®
[ ] v Flcll MAMUAL®
®  for thosewho value 32 pages of tipi— @
® hints—facts about ®
Top Performance: guskets und how io
@ Rear End Gasket impreve sngine
O ot Woreh e
. ay to In-
. stall Pump Gaskets Published as a g
service to the na-
® o MNew Type Gaskets  tion's mechanics, ®
e for Valve Covers schools and car g
» Important Steps in  owners by Fel-Pro,
L Head Gasketing ]ru:m n;lednf the ®
: worlds leading gas-
: :::“;'::LE';::’ ket manufacturers,
GCaskets Fit Write:
° FEL-PRO, INC. g
TA52 M. MeCormick
] @1 Bivd., Skokie, lllincis @
. e Dept. PM-T "X §

Iwin carbon

= il free of charge. No other welder anywhere gives you this doub

ors of the markers; two, illus-
trated rules for safe water
skiing, including signals be-
tween skier and boatman. In
addition to tips on anchoring,
drills for man overboard and
the pre-cruise safety check-
list, is an explanation of the
California marine marking
system which has been
adopted by a number of states.
150
East 42nd St., New York,
N.Y., for your booklet.

Radio hams will find the book,
“Practical Ham Radio Proj-
ects,” By Charles Caringella,
WENJV, of great interest.

Each chapter of the 128-pager

AIR LIFT
AIR SPRINGS

HANDLE ANY
OVERLOAD

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

b= A safe, level ride for
vacationers, sportsmen,
businessmen, trailerites.
e Quickly installed —
no parts removed from
car.

FREE literature: Dept. PM
OVER lﬂﬂﬂ.ﬂﬂﬂ SETS IN USE

18 Hook Avenve, Toronte 9, Ont

In Conoda

cuLting Thir

torch, helmel, gloves

Five Year
Guarantee

You ean not
Now anvone ¢an braze, solder.
wgh steel
17 18* and

Fuaranies.

Popular Mechanics Shopping Guide

contains complete data (chas-
sis layout diagrams, alignment
procedures) for constructing
unique, useful equipment; all
projects cost from $10 to $50,
range from a 6-meter handie-
talkie to a monitor scope for
SSB and AM. Published by
Howard W. Sams Co., 4300 W.
62nd St.,, Indianapolis, Ind.,

the book costs $2.50.

ORDER BY MAIL
Style Leaders Choose

FAMOUS SHOES

“LUCKY SEVEN"

Genuine handsewn mocea-
‘ gin with scalloped top,
k. horseshoe heel, 3-D sole,
Black Cashmere Grain
Leather.

FLAGG BROS. SHOES — Dept. PM
Box 1090, Mashville 3, Tenn.

WRITE FOR FREE CATALOG

SHARPENING 11

Turns Your Time Into Cash

Men every-
where are
making as
much as £8,00
per hour hol-
low grinding
knives, scis-
#ors, clippers,
saws, Lools,
surgical in- B
struments,
ete. with

nelgh-

TREYCD outfits. Your friends,
hors, beauty shops, hobhyists, markets,
restaurants, hospitals—EVERYBODY—

needs sharpening service. He independ-
ent. own your own business. Start for
£30.05-Tactory -to-you. Manual furnished.
Write for Free Booklet, ““The Turning
Point in Your Life."” Xo salesman will eall,

Write TREYCO PRODUCTS

381 01d Falls Blvd.., N. Tonawanda, N.Y.

] . instruction book. @tc. =
satisfied we will immediately
refund your mum:iv without guestion.—FULLY GUARANTEED FOR FIVE YEARS. If inoperative, we
e

SEND OMLY 52, and when delivered,
we will anip pos rp«m

pay postman 810865 plus COD posiage, or

Order direct from factory; NATIONAL ELECTRIC, Dept. PM-7, DELRAY, FLORIDA
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=end 318,95 and

SEND ONLY $2.00
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Parents:
Child a Love of Books” is
a recent publication which
offers workable, interesting
suggestions for helping chil-
dren want to read. Tips for en-
ticing pre-schoolers and teen-
agers are particularly good,
as are book ideas for trips.
At the back, there's a listing
of the American Library As-
sociation awards to the best
illustrated and best written
books. Twenty-five cents will
secure your copy from Wil-
liam-Frederick Press, 55 E.
86th St., New York 28, N.Y.

“How to Give Your

Motor trouble? A motor for
every application from bench
saws to silo underloaders is
discussed in a new 32-page
pamphlet, “How to Select and
Install Electric Motors.”
Charts are provided to give
standard N.E.M.A. frame di-
mensions, wire load ratings,
driven pulley speeds and
measuring instructions for V-
belts, Direct phase, single
phase and universal types are
covered in a 6 page section.
For a free copy, write Sears,
Roebuck, Dept. 703PP, 925 S.
Homan Ave., Chicago, Il

“Shape Up"” right at your
desk or anywhere without re-
sorting to gymnastics. Nine
ways to take your exercise
sitting down are described in
this pamphlet on Isometrics
(the science of using one set
of muscles against another to
exercise both). Fifty-four sec-
onds a day doing the hand
press, arm curl and others are
claimed to strengthen and
tone your body immeasur-
ably. Send ten cents to the
Superintendent of Documents,
U.S. Government Printing
Office, Washington, D.C.

AMAZING SPEED Tunuur. CONTROL ! e 2
Lets you “‘dial’” proper spaed for power tools and home applianees having universal motors. Now g5 ¥
you can maintain high torque at even the lowest speeds with drillz, sanders, dise saws, sabre saws, yoie i ‘MM
polishers and blenders. Makes toughest jobz routine. Easily saves its cost in longer-life for E

hits, blades and discs alone!

FPay $14.95 Plus COD Postage OR We Ship Postpaid If Money Order Enclosed

—=i hg;%

I LEAR JET CORPORATION

Box 1280m » Wichita, Kansas

Send Only $14.95

REPOWER

with V-8 or 6 Cyl. engines,
H.D. DAPTORS faor
THRUCK, CAR or COMPACT
engines, Immediate del,
Write, wire or phone To:
DAY, Free details

HOOSIER MACH. Prods. Co.

312 SE Gth Fendleton,
Ph. 276-3442 Oregon

= ELECTRONICS P

training leads to success as |!|.|h|||.¢.||||-
lisis in eommunications, gulded T
r, automation. Rasic & ||1l. anced
-r|.. Technology |||d F'Ii ronie T :|ll|
milahle, A==oc, degy I 20 L
C .Lllrllll'll.ll Slart =e |l1 I-'t'Tl DiorIma
graduaste or equivalent, Catalog

Ineers, spech
enmpulers,
FElectronk
WY CUrE
H.5. ohtain
campus, H. 5.

VALPARAISO TECHNICAL INSTITUTE
DEPARTMENT D. VALPARAISO. INDIANA

‘Whlle courting, a hunting spider may
offer its prospective mate the gift of a
choice insect wrapped in silk,

the going’s great!
WARN.HUBS

ON YOUR 4-WHEEL DRIVE

Stop front end drag, save gas, gears |

These famouzs hubs save gas, gears, lires. engine,
improve performance, reduce maintenance costs, in-
crease vehicle life by disengaging the front drive in
oy d,—aumtomatically, or with manual conirolz, To
get the most from your J-w.d. under all conditions,
install Warn Hubs, That's what the majority of
J-w.d, owners do, Write, or see your dealer,
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Warn Mfg. Co., Riverton Box 6064-A, Seattle 88, Wash,

Slip-On
« Bifocals

i)

Use On Rr:gular

f.,-—"—‘Ey or Sun Glasses!

Magna-Add's patented half-lenses provide
exira magnification for fine print, hobbies
and other close work. Easily-adjusted, gold-
plated frame provides fast, slip-on fit for
all glasses. You wear these bifocals only
when you need them. Send $3.98 plus 35
cents for postage, tax and handling, with
name, address and age to:

MAGNA-ADD, Suite 706, Dept. M-I
k¥15a E. Broad St Columbus, Ohio 43215

REAv =7 AI E
= e

PAYS BIG! SEND FOR FREE, BIG, ILLUSTRATED
CATALOG MOW! Graduates report mnkmg substantinl in-
eomes, Start and run your own business quil:lulr. Men,
Women, all nges, learn t'1-<l|} Course covers Sales, Property
'.1||r| apement .-'|;|;||;Lr wiging, Loans, Mortgages, & related sub-
jects, 5'[”5"." AT HﬂME or in |||.- FOATIS | |'| leading eities
DIPLﬂHl AWARDED.Write TODAY for FREE BDIHI.II

credited Member Natbona] Home Study Council. VA Approved .
WEﬁ.\\‘EH SCHOOL OF HEﬁL ESTATE (Est. 1936)
A521-P Broadway Hansas Chy 11, Mo,
LEARN

Trai M 8 short wecks :.' "ultdu for

i vital meat
- & jobs HAVE A
I L:u YOUR OWHN! Pay
jon plam tven lob help.
ds success aduates. Our 41st
3.|:ar Send NOW for FH.EE Eatnlui: No nhlmnlmr: ﬁ] approved
MATIOMAL SCHOOL OF MEAT CUTTING, Dept. 50-H, Toledo 4, Dhio
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IN YOUR OWN

S6-44A" Hou BUSINESS

) STEP INTO THIS BOOMING
: $'I? BII.I.IOH A YEAR INDUSTRY

Hundreds of accidents and
losses will happen this
year in your community.
We'll show you how to
investigate and adjust
these losses for insur-
ance companies, rail-
roads, government
= offices. You buy NO tools
or equipment. You do NO
selling. You need WO prior
experience or higher education. And you
can operate out of your own home. Right
now independent Accident Imvestigators average 36.44 an
hour. We'll train yvou quickly to do the same. Start part-
time if now employed. Fill the need for an Accident Investi-
gation specialist in your area. Colorful booklet explains
everything. Absolutely no obligation on your part. No sales-
man will call. Write TODAY for FREE Booklet.

UNIVERSAL SCHOOLS, PM-7, &801 Hillerest, Dallas 5, Texos

- LAFAYETTE BADIO ELECTRONICS
=== ALL-TRANSISTOR WALKIE-TALKIE

Ideal for Shorl-Range Communications

o Great Fun for Kids too—At a Price
Even They Can Afford » Complete with
Built-in Antenna, Transmit Crystal, Bat
tery, Plastic clrrrln: Case i Imported

HA-TOL loﬂm glfglg

b o e e o R A o

LAFAYETTE Radio ELECTROMICS
Dept. LG-4 PO Box 10
Syosset, L. 1., N.Y. 11791
O Rush my FREE 1964 Lafayette Hi-Fi & Electronics Catalog
O Send me....... HA-70 Walkie-Talkies, shipping char:esl
collect, | am enclosing $

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

FREE CAREER BOOKLET

about engineering at

[ ]
: MILWAUKEE ME-221 | | 1
I SCHOOL OF ENGINEERING - | =
! Dept. PM-764, 1025 N. Milwaukee Stroet -
1 Milwaukee, Wisconsin 53201 1
I Tell me about an engineering career through 1
b residence study in: :
: [] Mechanical fields [0 Electrical fields
: 4 F- T T 1.1 -1 T— :
: AArEsS ... eiiiicinirmni s irr s e cnm s ese e seneesnann e s :
[ ] . 1
g City, State... .. e ]
-
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Cool off with the right sort of air condi-
tioner for your needs. “Room Air Con-
ditioners” provide a dozen pages on how
you and your dealer can determine the
cooling requirements of your home and
what you can count on for actual per-
formance. Brief answers to questions on
special wiring, checking out guarantees
and installation procedures are given.
Write the National Better Business
Bureau, 230 Park Ave., N.Y., 17, N.Y. for

your free copy.

Above par? 1001 facts about golf are
offered in the compact 128-page “Golf
Guide.” The latest pro and amateur rec-
ords, rules of etiquette, tips on playing
under pressure—all are included—as well
as a section on how to take golf pictures.
This booklet is available from Snibbe,
Mott & Assoc., 30 E, 38th St., N.Y., N.Y.
for 50 cents plus 25 cents handling.

EARN beoTAX CONSULTANT]

Our students earn lucrative fees in 3 month busy
tax season preparing income tax returns in spare
time—and operate profitable Business Tax Serv-
ice ylelding steady monthly fees of $10-$50 per
client, year ‘round, Enjoy professional standing in dignified
full or part time home-office business. No experience necessary.
We train you at home and help you start. Write today for free
liternture., No agent will eall. Licensed by N.Y. Education Dept.

Mational Tax Training School, Monsey P-20. N.Y.

n - NEW!
$710850 7 w1
SERVICING RADIATORS!" H[ I

= Hank Konter, Newcastle, Wyo,

Make good money servicing auto-
truck-tractor radiators with new Inland
1-Mece Radiator Shop. Easy to test-clean-repale
radlators. Inland,. warld's largest radiator equip. mfr., traine
you free. Small lluwn. payment starts you. Easy-pay plan lets you
pay from profits. Proved merchandising assures volume, Profit-
able dept. for garage or service station,. WRITE for Free Book.

INLAND MFG. CO., Dept, PM-7, 1108 Jackson, Omaha 2, Neb.

AN UPHOLSTERY

EARN YOU'RE IN BUSINESE RIGHT OFF — Practical
course, complete upholsterer's tools, materials,
MQRE frames, all you need to earn while you learn AT
HOME. N.J. State-approved training in uphnuter?
("0 slip covers, ete. Big Opportunity Field, FREE I
last. L‘:ntalug Write Today. Division Technleal
Home Study Schools. Aced't Member M.H.8.C.

UPHOLSTERY TRADES SCHOOL, Dept. 510-074, Little Falls, N.J.

MEN WANTED

Maoster o trode with a fulure — learn
Auto-Diesel mechonics in our sheps. Tou
learn with tosls on real equipment. Earn .
while you learn. Many of our graduates Write for fres bulletin
earn 5125 per week ond up. No pravisus AUTO-DIESEL COLLEGE
experience necessary. Day and night 226 Trh Ave., N., Depl. 92
courses. Approved for veterams. Hashville 3, Tenn,

Earn $125 Per
Week and up
AUTO DIESEL
MECHANICS

POPULAR MECHANICS




Shopping Guide. ..

Flash picture techniques are set forth in a
42-page palm-sized booklet free upon re-
quest from General Electric, Nela Park,
Cleveland, Ohio. Also of particular inter-
est to the camera buff is a chart for types
of light sources and a guide for correct ex-
posure. Title of the booklet “Photolamp &
Lighting Data.”

Safe driving depends first of all on good
vision, and a 14-page pamphlet, “Training
Your Eyes for Expert Driving” covers
this area exclusively. Five major distrac-
tions which cause auto accidents are dis-
cussed, coupled with steps in expert seeing
which should prevent them. At the back
of the pamphlet is a 12-question test to
check your driving sight; a rider can
check you as you drive. Available for 25
cents, the publication is put out by the
Institute of Driver Behavior, 1380 Penob-
scot Bldg., Detroit 26, Mich.

p Fantastic Savings on NEW
-

40 NEW MODELS, ., 5-DAY FREE TRIAL

Just arrived! Standard and Electronic Aecordions
—Amplifiers! New ideas, New atyling, New

i Etﬁ:ﬁéﬂ‘j‘iuy&‘ireﬂ from wngli‘d 's largest deal-
: er-to-yo )

Easy terms, Wﬁ{-t:'-prn!":f:o Bruﬂ.:-a mti

Accordion Corp. of America, Dept. R-74,

1y 2003 W. Chicago Ave., thluq_a!, liinois

‘A BUSINESS of YOUR OWN  AMAZINGLY PROFITABLE

sy My

MAKE THIS! MAKE THIS!
Your Cost 10¢g Your Cost 15g
SELL for 210 SELL for §15

il
Build your own business—we show you how
to manufacture popular sculpture repro.
ductions, Small inwestment. Quick results.
Big potential. We grew from 12x20 garsge
te $30,000 factory in only four years
For FREE details:

BOB WADE ASSOC., Dept. D—P. 0. Box 8645, Mashvilie, Tenn.

— | Transistor

- 519 g -
e £ BUSINESS-MakeBigProfits
waten I
Y NS New Drop Ship Plan offers
2.87 | : 3 Fou
s $ . firat day profits! Deal direct

with overseas sources at prices
— %4/ shown. Dazzling bargains with
“Vherringer no investment. Full or spare time.

4, Pistol $5.74 Write for FREE BOOK todayto. ..
_ MELLINGER. 1554 8. Sepulveda, Dept. M257, Los Angeles 25

4 ACCORDIONS /= OFF

— Radio with
- | Battery =
= ; |

DIGICATORT- COMPUTER

LDGIC KIT—teaches the fundamen-
tals behind EXCITING field of COM-
PUTER design. Includes REAL ecom-
puter parts for building TRAN-
SISTOR circuits, Easy to wunder-
stand manual. BUILD and LEARN
cirenits wsed in today's computers.

DIGICATION DIGICATOR | for fun and future
ELECTROMNICS Order now ONLY 59.;5 pp.
Dept. M-TE4 83 Concord St.. Framingham, Mass,
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EARN MORE WITH
UTAH SAVINGS

PER YEAR
Compounded
Semi-Annually

' G REASONS WHY

SAVINGS POSTMARKED BY

® ASSETS EXCEED $26 MILLION
® HIGHER SAVINGS AND LOAN

RETURN. YOU ACTUALLY EARN
$5.06 YEARLY PER $100 IN SAVINGS.

® LOCATED IN THE CENTER OF

GROWING WESTERN AMERICA.,

® 45 YEARS OF CONTINUOUS SERVICE.
® SAVERS-BY-MAIL IN 50 STATES AND

45 FOREIGN COUNTRIES.

PLUS FREE GIFTS

$100 or mors — Portable shoe vhine kin
Magretic flosh light
150 or more = Sei e six insulaned mugs
Dutdoar thermometer (Precision Insfnamesi)
500 of more — Men's or Lodies Temes Wrist Wich (leather siropd
Jehngon & Joheown Fiesr Ald Kit
730 or more = Travel Alorm Clock
Picnie Borskosd
1000 or more — Men's or Lodies Timas Wrist Watch (rweep sscond hand)
Esdok "Flash-ha™ Comaa
1500 g more — Timex Self-Winding Wrisi Wich (Man's o Lodis)
d] Piece Dénnerwore Sl Mowaania plasiic)
2500 of more = Gerswal Eleciric Auberatic Toothbrush
Haomilion-Beack Hoir Drper
5000 or more — 17 Jewsl Banrus Wrist Woich, men's or lodiss
Gevsrnl Elecinc Clodk-Bode

SUBJECT TO STATE AMD ASSDCIATION REGULATIONS

THE 31st

EARN FROM THE FIRST OF THIS MONTH

UTAH SAVINGS

and Loan Associotion

65 Morth University Avenue, Prove, Utah

Genthemen

[ Encloted it § — o = L ¥y Goiount,
(i Plegse send further details

MAMES) Of PALSBOOE

ADDRESS

Iy TTATL

GAFT CHOWCE

47



Check the Kind
of Body You Want

. .. and I'll Show You How
EASILY You Can Have It!

ust tell me, in coupon below, the kind
of haddy you want—and I'll glve It o
you 20 FART your friends: will be
amazed. ** Dynamie Tension,"" my easy,
L5-minute-day method, will make
your chest and zshoulders bulge . . |
arms and legs surge with power

. ¥our whole body feel

“alive!"
A Learnh
X FREE BOOK i h::a;‘:

% “World's Mull P‘urhcﬂr
_ Devel

Charles
Atlas

1 CH&RI;GES A"ITS
Dept '
East 23rd

Street, New
York City 10. N.Y,
l Clll.ll.ll ATLAS, Dept. |
115 East 23rd 51, New ‘I":n'k 10, N. Y.
| Dear Charles Atlas: Hore's the Kind of Body 1 want: |
(Check as many os you like) |
I Broader Chest, Shoulders Powerful Arms, , Grip
| More wei ht—hlid— Slimmer Waist, H P! I
in the Right Places Better Sleep, More Energy I
I Bend e atclutely FREE a copy of your famous book shiow-
ing how *“Dynamic Tension'' can make me & new man — 32
| [-a eE, Crammed um: photegraphs, answers to vital questions.
1ll|.|.nl:|IL midvice. No obligation. l
I BRINT PRMIE .. = s o i e a6 o i v ROE, . ..., t
I ADDRESS

The POPULAR MECHANICS
Home Book of
Refinishing Furniture

Look in Your Attic

The Popular Mechanics Home Book of
Refinishing Furniture—%$4.95

Popular Mechanics Book Dept.
740 N. Rush St.
Chicago 11, Il
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| 1920 SUNNYSIDE -l-\fl'lll.l[ = DEPT. 135-B

Popular Mechanics

“Gluing and Clamping,” a 24-page booklet,
discusses eleven different materials from
hide glue to plastic aluminum cement and
how they stick together wood, metal, plas-
tic, fabric and paper. A concise chart indi-
cates what each material may be used for,
along with setting time, clamping instruec-
tions. Sections on jigs and woodworking
joints have appeal for home shop-men.
Copies are free from Sears, Roebuck and
Co., Dept. T03PP, 925 S. Homan Ave.,
Chicago, Ill.

Noise pollution in the home has become a
loud problem; where there should be quiet
refuge, we hear irritating noise from rec-
reation room to bedroom, from kitchen to
living room. The Insulation Board Insti-
tute presents new answers (based on labo-
ratory tests) for sound-conditioning your
house or apartment. Their 20-page pam-

phlet, “Noise Control with Insulation

Prepare for an exciting job, good pay, security! We
r teach voo st home in spare time. Learn Finger Print-
ing, Firemrms M!ntiﬁcl.t‘iuu Criminal Investigation
Pollee l’hutojiunh LD‘I'IIII: easy terma, Over 500
Hureaus of Identification employ our pates !
Write for famous " Bloe Book u[Erima e, I State

age, please. (A Correspondence School Since 1918).

stitute of Appll.d Science
CHH:HII -I-II !LLIHII-II

pROFI‘I‘ IN YOUR SPARE TIME

: SMALLENGINE REPAIR PAYSBIG !
. Outboard + Powermower  Chain Saw * Tractor
MAKE EXTRA MONEY — or fix your
own engines and SAVE! [llustrafed, easy-to-
learn Heme Study Course qualifies you as ex-
pert. Free information. Write foday!

LINCOLN TECHNICAL INSTITUTE
suite 7-E, 472 MARKET STREET, NEWARK 5, N. J.

110 VOLT A.C. GENERATOR

1500 watts, &0 cyls. for all cars, pickups, jeeps & small
engines, Operates lights, all power tools, Fully guaranteed.
Wt. 25 |bs. Specify your & or 12 velt vehicle battery, Order
direct, Brand new. Mot a surplus, $6%9.50 f.o.b.

Virden Perma-Bilt Company
Box 6066, Amarillo, Texas

sloHAL MAGIC
Home/

Make big money in spare lime!
AT * | aads of fun! It sasy too! Amaze, mys-
| °/ ity others. Be life of party! Sensational
Trick phus GIANT 164-Foge Magic Cotolog (1000
= Iricks, jokes, mogic) ALL FOR OMLY 25¢.
== HOUSE OF 1000 MYSTERIES
Q\Q\DEFT PM74  MONROE, CONN.

POPULAR MECHANICS




Shopping Guide. . .

Board,” diagrams plans to block trans-
mission of noise, absorb noise and quiet
the sources of noise through the use of
wall board and ceiling tile. For your free
copy, write the Institute, III W. Washing-
ton St., Chicago 2, Ill.

Gardeners: how does your garden grow?
For sixteen ideas on how to build plant-
ers, decorative screen block walls, patio
floors and flower bed edging, send for a
free garden project booklet from Sakrete,
Inc., P.O. Box 1—St. Bernard, Cincinnati,
Ohio. Also included: diagrams for tree
surgery,

Free “Information on patents” .
Woite
Service Bureau
Popular Mechanies
575 Lexington
New York 22, New York
New Products

It’s New

Fascinating. ||'|thlrﬂt98 & describes thousands of new things from all
vver world adgets, novelties, gifts, timesavers, household & office
things. Hnnny makers, money savers, toys, auto field, tools, hobbies,
photo, records, books, clothes, ﬂ".lﬂl-. mevies, Travel ideas, personal
things, ideas, facts. Appraisal, source, price. Beautifully printed, Fumn
b read. Valuable for men, students, offices, experimenters, shops, ele,
He first to Kknow WHAT 'S NEW cach month. Special; 12 issues $2.00.
(54.20 value) Includes Xmas special, big 18064 summary & 1596853 pre-
view jssugs at o extrn oost, Money hack anytime if not |:|-[r'|l.1n:l

WRITE IT'S NEW, DEPT. 111,

Magazine of

5T. CLAIR SHORES. MICH.

IE[IEE]IE]EE[IE]E]EE]

for paint, varnish, etc.

WASHES OFF WITH WATER!

L. W. FERDINAND & CO., INGC,, SIMSBURY, CONN.

HANDY-GRIP

Newesl locking pliers
thint will 1ake any thing
up o 24" thick. One
ton Grip-Easy Release,
Write for I'rice & Lit-
erature.

Paden Mfg. Co.
1682 Whitmore St

Omaha, Nebr.

68112

r——

THE LAw

TRAINED
MAN

HTHE LAW-

FREE BOOK

Write today for a FREE copy of illusirated law book,
TRAINED MAN.'" which shows how to earn ithe professlonsl Bachelor
of Laws (LL.R.) degree through home study of thé famous Blackstone
Law Course, All necessry books and lessons provided. Moderate cost;
convenient monihly terms. Weile for FREE law training book toslay.

Blackstone Schoal of Law, 307 N. Michigan Ave.
Founded 1890 Dept. 50-B, Chicago 1, Nlinais
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FILL OUT AND MAIL THIS COUPON TODAY/I_ _

American Academy of Tl'mrnu;hhred Handiuppin:
122 5, State St. » Chicago 3, Illinois « Dept. 699
Please rush your FREE sample lesson on Handicapping(ina
plain wrapper).No cost, no obligation, no calls by salesman,
NAME
ADDRESS.
CITY ________________STATE________TIP

ledm HANDICAPPING

4}._ LP“:-K[NG WINMNERS)

AT HOME in a SHORT TIME

HERE 15 THE COURSE FOR SELECTING WINNING HORSES
Im a remarkably short time you can enjoy an exciting business-
like hobby as a Handicapper of thoroughbred horses. Now, you
can really enjoy horse racing...with promise of PROFITS. No
obligation. No calls by salesman. Send coupon or write for

details today!
AMERICAN ACADEMY OF THOROUGHBRED HANDICAPPING
122 South State Street e

Chicago 3, Illingis = Dept. 699

e . $1,000 A MONTH ?
%

That's what Stanley Hyman made selling
the amazing new Preste Firée Extinguisher!
Many others ‘“cleaning up'— 0 can you!
Amaring tiny neéw extinguisher ends Hfres
fast as 2 seconds, Guaranteed for 20
years! Sells for only $4.95. Write for Free sales kit

Merlite Industries, Inc.., Presto Div.,
114 E. 32nd St., Dept. P-15Y, Mew York 16, W, Y.

BUILD YOUR OWN CAMPER AND SﬁVE'
ALSO TRAILER OR FOLD-OUT

Complete, easy to follow
plans, instruetions and ma-

terials list, 5335 .-

WE HAVE SUPPLIES,
ALUMINUM SKIN,

SEND CHECK OR M.O.—FOR DETAILS SEND DIME!

vIHIHﬂ, clHF‘EH‘ SUFFL\! 94-8 Glenwood Av.,

- M-nnuulu 3, llmn

Jobs Going Begging!

TRAINED HEN NEEDED
NOW IN THESE BIG PAYFIELDS

Skilled men are needed in every part of the country,

l'f:!'irl. LY II'I-!-t ih  shops or start your own
busines Greer's expert instruction and actual
shao F:IU'IIF‘ ng teaches vou how. Quick, easy colirses
using the latest tools and equipment. Resident
'|r|.|....:||,r and es offer training

Home Study eours

1 many fields without leaving your present work
T-rlljl acement aid and help in obtaining conveni-
F'!'It I||__\.-I{'F .l-.‘l'li-!'-l'ln'l-'-l|:|.I:i||r|¢. nearby., Contaect

FREE JOE PLACEMENT SERVICE
enroll if you wish {l.‘u't time or full
oyment assistance, Write today.

']cnlz(:u JOB YOU WANT
—AND RUSH THIS COUPON

JAUTD MECHANICS LIGAS AND ARC WELDING
JAUTOMATIC TRANSMISSIONS®| I HELIARC WELDING
L/MOTOR TUNE upP* CJENGINEERING DRAWING
JBODY & FENDER REPAIR* CJBLUE PRINT READING*

I DIESEL MECHANICS LTHEAVY EQUIPMENT
[IMACHINIST, TOOL & DIE* OPERATORS

CJ REFRIGERATION [JCONSTRUCTION EQUIP-
CIAIR CONDITIONING MENT MECHANICS"

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

NAME ....... . SN | - | S—
ADDRESS. - -

TOWN e ceccmec . ZONE . ___ STATE e
£ Rasident Course Only. [CRESIDENT [CTHOME STUD

GRE E TECH &5:.1502

INSTITUTE

Box [ 2236 S. Michigan Ave., Chicago, Ill. 60616

=
;
g
¢
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BUY GREAT NECK HAND TOOLS
. « tor long-lasting performonce

{f CHROME PLATED ADJUST. | ¢
ABLE TUBULAR HACK SAW ]4’«
; g -

GREAT NECK SAW MFRS. Inc

MINEOLA, N. Y. — SEE YOUR LOCAL STORE

]

Make Rubber Stamps for BIG PAY
- T ﬁl Need more money? Earn $30-$50

aweek, spare time, at home mak-

ing rubberstamps for offices, fac-
tories, individuals, Huondreds of
URes, i-[undredu of proapects—aev-
erywhere. Right in r O'Wn com-
o} munity. Turn oot special stamps for

sy numes, addresses, notices, prices, ete.,
pa -y I_|n H:Illl'_llutl:ﬂ w&lh tlb]i:ﬁn:i- machine. We
R urnizheverything and he nance -

“%e.f Write for free facts, No I:ﬁ‘fﬁmn nrlli:,

Rubber Stamp Div., 1512 Jarvis Ave., Dept. R-2-HH, Chi. 26

R, Retan any watch
“H. .. SWISS OR AMERICAN

Unigue, modern Sweazey System starts ¥You making
repalrs right away. Develops skill step by step at
home in spare time. Tuition 5 monthly. Diploma
awarded. Free sample lesson, No ohligation.

CHICAGO SCHOOL OF WATCHMAKING
Dept. 174, Fox River Grove, IIl. 60021

HIGH SCHOOL AT HOME 3

Send for FREE CATALDG. No salesman will call

NAME AGE
e ADDRESS
1'- CITY STATE | -
MNATIONAL SCHOOLS  DEPT.5B-74

4000 5. FIGUERDA 5T., LOS AMBELES, CALIF. 50037

MUSCLE BUILDING
INFORMATION
Sensational New [lsometrics

Less Time—Less Effort—Better results
BODY-TOME, Box 438, Marth Miomi &1, Fla.

| F

YOU
HAVE

it is important that you

Get this NEW FREE BOOK

This New FREE Tllustrated Book tells how
Rupture can be treated by a mild NON-SURGICAL
METHOD and THAT THE TREATMENT is backed
by a Lifetime Certificate of Assurance.

The book explains that, although many people
have not heard of, or have been misinformed about
the non-surgical treatment, it has a long history
of use and is recognized by authorities today.

Many men and women from all over the cnuntr%
have taken the NON-SURGICAL TREATMEN
and have reported it has proven effective.

Write today for this New Free Book that tells
HOW and explains WHY more and more sufferers
are using MODERN NON-SURGICAL Methods of
treating %heir ruptures. Act Now. No obligation,

EXCELSIOR MEDICAL CLINIC
Dept. Eg137 Excelsior Springs, Mo,

| |

-

don’t leave us behind

WHEN YOU

MOVE]

Postal regulations require that you pay
extra postage on all magazines forward-
ed to you at a new address. Copies will
not be forwarded free, and we cannot
replace lost copies.

To insure delivery at your new ad-
dress PLEASE NOTIFY US NOW, OR SURE-
LY 6 WEEKS IN ADVANCE OF YOUR MOV-
ING. Write in old and new address be-
low, if possible include the address label
from your last issue. Thank you.

Please mail this form today to:

Popular Mechanics

Subscription Department
250 West 55th Street
New York 19, N. Y.

ATTACH LABEL HERE
or
write old address below

Old Address

Name

Please Print

Address

State

zone

City
Magazine

Be sure to give us your
New Address

Name__

Please Print

Address_

State

zane

City

Magazine

POPULAR MECHANICS
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Advertisements in this section $1.40 per word, sach 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 issuve.

WE MOVED

Our New Classified Address is:

Popular Mechanics
Classified Adv. Dept.,
979 Lexington Avenue

— New York, N. Y. 10022

—

AUTOMORBILES, MIDGET CARS

AUTOMOBILE literature, antigque thru
modern ; catalogs, photos, manuals. Month-
Iy bulletin. Free information. Enthusiasts,
Box 451B, Mt. Clemens, Mich, 48044,

CAR Walue reports save hundreds. Na- |

tionally recognized authoritative prices for
buying, selling, trading cars. Send year,
make, model, body styling, eylinders, etc
52.00 lor compleie appraisal report. Ap-
praisal data form 25¢; refundable first or-
der. Weil, Box 620, Westwood, N.J,

ETEAM Automobile conversion brochure.
Eu]la?r bill, Shaw, Box 1144, Palo Alto,
alif.

AUTO SUPPLIES AND
EQUIPMENT

COOK-RAY 12-Volt stoves. Cook with
your 12-volt battery on land or sea. Versa-
tility, use at marina or eampsite with a
transformer. $29.95, Brochures available.
Stanzo Electronics, P.O. Box 2186, Bridge-
port, Connecticut.

AUTO Shop welding repalr tralning in
world's largest non-profit welding school.
Low tuition. Free booklet. Hobart Welding
School, Box M-T4, Troy, Ohio.

GET Pamous valve-filx, unegualed. re-
leases carbons, sludges from motors. A sili-
cone product. 85.50 postpaid. B & B West-
ley, Box 8084 Wyoming, Michigan.

RUSKALENE Works magic in car and
truck Radiators. Cleans out scale & rust,
Keeps water clean. Get more motor miles,
Four capsules, Ruskalene concentrate pow-
der. Two years of cooling water treatment.
Used by leading truck and bus companies
Prepaid $3.85. Oakland Chemical Co.. 774
Woodward Ave., Pontiae, Michigan.

UNIQUE Offer! Original manufacturers
catalogs with net prices covering all auto-
motive and tool needs. Valuable technical
information or buy wholesale! Write for
free listing. C.B.S5. Auto, Tarentum 29,
Pennsylvania,

CROSLEY And Iaruﬂ CAr Elrts. Dis-
count Club, Box 7B, Elmont, N. Y.

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

driving, $6.00
like it!
Motaloy.

RING-Valve job while
tpaid. Guaranteed! MNothing
any mechanics recommend!

Grantham. Penna. 1T027.

| earburetor condition.

NEW And used parts at savings
plete guaranteed parts service for all mod-
els cars and trucks. Largest in the west
Jeep and Army parts specialists. Shifting
hubs for all front-end drive vehicles. $27.50
and up. Foreign car parts., Fast zervice.
l‘mneer. T34 W, 13th Ave,, Denver, Colo.

JEEFP Owners—V3 conversions. Read

Jeep Owners ad, page 45,

FIRST Ald Kit—352.50—Perfect for auto
or truck, Be prepared for emergencies
Werner. 1541 Sansom. Phila, 2. Pa.

MODERNIZE Your vehicles® Ignition
sysiem with ““Perma Points” and matched
condenser unconditionally guaranteed f{or
100,000 miles, Send year, make, model
number of erlinders. $5.95 money back
guaranteed. Liletime Sales Co., Dept. T3,
120 Liberty Street, N.Y., N.Y. 10006. Dealer
Inquiries invited.

AUTO Radiators—Factory seconds and

returns. Discontinued and new. 1928-64
CGeneral Motors., Linecoln, Ford, Chrysler,
Muntz, Kaiser. Guaranteed. Send make

and model for quote., S&5 Aulo Radiator
Eﬁﬁiaﬂm W. Ogden Ave., Chicago, Illinois

JEEP Owners! Brand new four cylinder
crankshafts. New cylinder heads for fat-
head engines. Any automotive product,
lowest prices. Free guotations. Assoclated
Enterprises, 6301 Winthrop., Chicago 28,

S8UN Carburetor testers S130.00 wunit
543.00 postpaid. Eliminates guessing on
Wilt Surplus. 7827

Raelne. Chicago 60620,

NEW Micro-Gap, fast, accurate ignition
point adjustment 57 and later VB Chevro-
let, Pontiac, Buick, Cadillac without other
tools, meters. Built in light makes adjust-
ment easy for anyone, $3.95 postpaid, Point
set, condenser, Micro-Gap 56.530. Spark-
Tester. without removing, instantly shows
wornout spark plugs. open plug wires,

| amount of spark from coil. $2.85 postpaid.

Forrest Manulacturing, 810 Crane 8t.,

Bakersfield. California,

POWER Takeoff for your car, pulley,
spindle & adapter, made to fit drive axle
of your car. Valuable tool, drives most any
type equipment, $20.00. (Add 57 sales tax
for Penna. purchasers). Give model. make.
yvear of car. C. Uspal, P.O. Box 5801,
Phila., Pa. 18137.

GAS Economy same s experis. “"Gas-
Master-Regulator'” gives all car owners ac=
tual miles-pér-gallon readings at all eruis-
ing speeds. Amazingly accurate—installs
in minutes. Calibrates to individual auto
{saves $200 annually on average driving).
Eend $18.85 shipped postpaid. Money re-
funded if unsatisfied. More information on
request. M. B, Distributing Company, P.O,
Box 224, Burbank. California 91503,

Com- |

ANTIQUE Model pistons, gaskets, gears.
valves, ete. Antigue Auto Parts, Milwau-
kee 4, Wisconsin.

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

TRANSISTORIZED Ignition systems.
Electrotone's newest, improved, loolproof,
185-1: $29.95 885-2: 53095 ) Free illus-
trated catalog, technical data, complete
zpecifications of unique design, Prompt de-
livery. Satisfaction guaranteed. Doron En-
terprises, Inc., Dept. PS8, Box T214. Chi-
cago, Illinois 60680,

WHEEL Balancers $7.95, $10.95. $14.95.
Bubble suspension-type $24.95, heavy-duty.
Guaranteed, Welghts 5¢ up. Hundreds sat-
isfled users. Jacobsen Mig.. Box 61430,
Seattle, Washington 98188,

AUTO TRAILERS

BUILD Camping travel trailers, Illus-
trated circulars 25¢. Eameraft, Box 1153,
Milwaukee 1, Wis.

PICKUP Campers. Pre-cut kits. Blue-
prints. Supplies, llterature 10¢, Comstock
Trailers, Parsons 4, Kansas.

PICKUP Camper, traller or fold-out.
Build {Surscll! Save! Complete plans $3.95
each., We have materials, equipment, De-
talls 10¢. Viking Camper Supply, 84-F
Glenwood, Minneapolis, Minn. 55403,

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

BUILD Mini-bike, Parts to convert bi-
cycle frame $4.85. Wheels, clutches, en-
gines discount priced. Plans $2.00 refund-
able. Gilliom Mig.. Dept. PM-T, B8t
Charles, Mo,

SCOOTERS—Carts from $29.95 to $99.85,
Parts Free Catalogue. Door Co., 2924—4th
Ave., 8. Mpls., Minn,

HARLEY-Davidsons — Used bargains,
New, used parts, accessorles, all models.
Bulletin 2%¢. EKnuth's (Factory Dealer),
1753 Muskego, Milwaukee, Wis.

RECONDITIONED Motoreyele motors.
Large stock Indian Cushman Vespa Mus-
tang NBU parts. Indian Motoreyele Sales,
Kansas City, Missouri. 64127.
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BUILD Motorbike from bicycle. Plans
£1.00 u Go-Byk Industries, Hothsay, Min-
esn! "

WHIZZER Motorbike 515, Go Kart $25,
Harley Molorcycle 25, Allstate £35. (Mail-
order only). Send 25¢ (35¢ for first class
mailing) for 32-page Directory Catalogue
Number 119, listing these and hundreds of
other bargains. Home builders parts, plans,
eﬂtﬁl Midget Motors Directory, Athens,

.

REVOLUTIONARY! Gas-oll automatic
mixer for motorscooters, motoreycles and
all 2-stroke engines! $1.00. Grenler, Box
5687, Uppertown, Quebee City, Canada.

AVIATION

AIRBOAT-8nowplane propellers, plans,
kits, supplies. World's lowest prices on
gauges, throttles, spark plugs, gas-oll hose,
oil coolers, primers, tachometers, hubas,
engine mounts, conversion parts, fittings.
125 H.P. Lycoming engines, gaskets, parts.
Catalog 25¢ Banks-Maxwell, Box 3J301E,
Ft. Worth, Texas 76105,

PROPELLERS For airboats, snowplanes,

Gyrocopters, sleds. World's best. Complete |

boats, kits, mounts, plans,

Aerial Propeller Co., Box 682M, Green-
ville, Texas T5402.

HOMEBUILT Helicopters, handbook,
52.00: Build enclosed ‘‘executive’” helicop-
ter, drawings, specifications, $1.50; Heli-
copter Development, PMI147. Washington,
New Jersey.

AIRBOAT — Bnowsled Propellers, Gem
fans, test clubs, agitator fans, Arrow Pro-
pellers, Box 361, Memphis 1. Tennessee.

BE A Government licensed mjutl.un me=
chanie. Practical training. Free informa-
tion. Aero Mechanics School, Municipal
Alrport, Eansas City 16, Mo.

FREE 40-Page catalog of aviation and
epace books. Aero Publishers, 2162-8M
Bunset, Los Angeles 26, Calif.

AIRPLANEE (New & used) instruments,
pictured brochure $1.00. Booth, Box 1-0244.
Brighton, Colo.

GYROCOPTER Blades. Solid aireraft
spruce. Vancraft, 7246 Mohawk, Portland,
regon 97203,

BATTERIES, GENERATORS

BATTERY Reconditioning kit, includes
molds, material, ecomplete instructions.
}Halilenf Shop, 18182 Vierra, Salinas, Call-
Ornia.

NICEEL Cadmium storage batteries and
cells; everlasting; many sizes. West Los
Angeles Motor, 11640 Santa Monica Blvd.,
Los Angeles, Calif. 90025,

ELECTRICAL SUPPLIES

LAMP Parts. Catalog, prices, wiring im-
structions, S0¢. Refunded first order. Gyro,
5208P N.W. 35 Ave., Miami 42, Fla.

LAMP, Electrical parts. whaolesale.
Thousands of items far repairing. con-
verting. Catalog 35¢. Brown Lamp. Box
305, Clayton 5, Missouri.

WELDING, SOLDERING,
PLATING

PRODUCTION Welders,
Paul Morris, 1070 Inner,
New York.

$60.50, £39.50.
Schenectady 3

CHEOME Plating equipment, supplies,
All other finishes. Home workshop and
production sizes, Send 51.00 (refundable)
for foomulas, operating data, eguipment
guide and catalog. HBS Egulpment Divi-
sion LS50, 3445 Union Pacific Avenue, Los
Angeles 23, Calif.

i
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Free literature, |

| today!

WELDGUN ArcSpot welder (ac/dec) 1000's
uses. Plans £5.00. Photos, information, dol-
lar (credited). Wilson, Box 8386, Birming-
ham, Alabama 35218,

FREE Welder cataleg. Kits, build 350-
ampere welder wusing alreraft generator,
Eéﬁ‘? 25¢.LeJay, Belle Plain, Minnesota

MACHINERY, TOOLS, SUPPLIES

STANLEY, Millers Falls, Skil, Disston,
Wiss, Plumb, Channellock, Bonney, Her-
brand, Ridgid, and hundreds of other na-
tionally advertised brands at prices hard
to beat. Send 25¢ for our big tool catalog
Silve Hardware, 107PM Walnut,
Phila. & Penna.

MECHANICS. Machinists. sportsmen,
ete., protect your tools and egquipment by
stamping your initials into them with our
steel hand stamp. Price with 2 initials
$1.00, Send cash or check to D & W, Box
116, Brooklyn 15, N.¥.

MACHINISTS, Toolmakers chests, Cir-
cular free. Cepuder, 4715 Spencer, Lisle, I1,

MANUFACTURER'S Close-out, Save aver
100%:. £3.235 for 3-pound assortment of
screws, bolts, nuts in plastic bag. Handy-
man’s bargain! Postpald Continental U.S.
Send M.O. or check to Phoenix Screw
Products, P.O. Box 8218, Phoenix, Arizona.

ENGINES, MOTORS, DYNAMOS

DIESEL Injector parts and fuel prumm
wanted., (GM51-53-T1-110. Bares, 2083 Eas
19 Street, Cleveland 15, 1o,

REWIND Motors yourself. Complete in-
structions, $1.00. Lewiz Manufacturing,
Howell, Michigan.

WINDING Data. 275 motors, single and
three phaze $1.10. Data Gumpan:‘, 512
Kensington, Kansas City 24, Mo,

HOT-AIR Engine. New, improved, mod-
el. Free information. Whufl, 3302 Sharon,
Cincinnati, Ohio 45241.

FREE Catalog! Motor rewinders supplies!
Instruction manuals, Modern, Box 10025,
Eansas City 11, Mo.

GOVERNMENT SURPLUS

“FACTS Concerning Government Sur-
plus”'—(Stamped envelope required). Box
Z7TT0{BF), Hoboken, New Jersey,

GOVERNMENT Surplus, how to buy in
your state at tremendous savings. Directory
gives all details. Catalog with pictures,
prices of over 400 surplus items l:nctuded
Send $1.00, Quality lEurph.m PM-T,
Washington Building, Wauhmstcm D.C.

GOV'T. Surplus. How and where to
buy In your area. Send $1.00. SBurplus In-
formation. Hqu‘Ltnl‘Mru Bullding, P.M.,
Washington &6, D.C

JEEPES $64.50. at
£6.18. Hm;wﬂun

lanes HE El‘! 'buata.

ernment complete “Dire:tmg:
cntalug send &1, to Quall rpluu
PMT, Box 22038, Indianapolis 22, Indiana.

JEEPS %£62.50, Typewriters £4.15, Radios
%2.65. Televisions, ns, regorders, binocu-
lars. Typieal surplus prices. Exciting de-
tails {ree. Enterprises, Box 402-X11, Ja-
maica 30, New York,

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

JEEPS 864.50 . . . Boals £6.18 . Tﬂ:tr
writers $4.15 . . Afrplanes, ﬂ
Equipment, 100,000 bargains t.rplt:.aﬂ.} ]ike
these direct from OClovernment in your
area. Por complete di , surplue cata-
log, and sample “"Marketletter” send onl
£1.00. Surplus Service, Box B20-A, Holland,
Michigan.

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 1842-AA, Grand Raplds, Michigan.

BEOATS, OUTEOARD MOTORS

30 H.P. Qutboard motors or powerheads,
Brand new 1963'= $185.00. Write: Motors,
P.O. Box 111, Perry. New York,

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

weight. Only $22.50. Free information.
| E%[Irt&emlt-, P.O. Box 8333, Columbus 1,
0.

FIBERGLASS Cloth and resin, World's
finest cloth and non-ran resin, at direct
mill prices. Flotation foam, Complete line
of plastics, silicon bronze and brass screws,
save 607%. No sales tax. Free catal
Freight prepald. Stiles Boat Supply,
11P, Linden Awve,, Mantua His., M.J.

WORLD'S Largest Plan and Pattern
catalog, 136 pages, over 230 designs of
every type. Power, rnctnf, salltnlz, Send
$1.00 for catalog. $2.00 lor catalog plus
Boatbuilding and Armorglass books. Cus-
tom Craft, 1700 Niagara St., Buffalo TN,
Mew York.

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

MARINE Conversions. Ford, Chevrolet.
Jeep engines. Catalog 25¢. Lehman Manu-
fagturing l:.‘umm.nr, 800 Elizabeth Avenue,
Li:n.dfn 4. M.

BUILD Your own boat from our large-
scale blueprinte. Books of plans give how-
to=build help. Hundreds of professional

' designs—motor, sail or auxiliary—{or am-

ateur builders. Free catalog. MoToR Boat-
III;B,NQE?I Eighth Ave., Dept. RS, New York

BOAT Plans, frame kits, full-size pat-
terns prepared specially for amateurs.
Send 50¢ for new 80-page catalog illus-
trating over 40 bulld-it-yourself power
boats from 7" to 28'. Glen Designs, 9152
Rosecrans, Bellflower, Callf.

FULL Size, cut-to-zhape boat
blueprints, ".I", 3! feet. Bilg new i tratqi
“Bulld a Boat'' catalog of 84 designs, 1114
cluding utnml:lns. c:'uusera ru.n
skiffs, outboard boats, sailing,
houseboats, 50¢. “"How to Build a Bnl.l‘."
bocklet, $2.50, Cleveland Boat BIuem'l.n'i
Co., Box 18250, Cleveland, Ohio.

KAYAES. One man $16.50; two man
$22.50. Exelting Sitka kayak kits, known
world wide, Free pictorial literature, Box
TP, Brecksville 41, Ohlo.

WORLD'S Finest boat kits! Frame kits!
Models from 8" to 24°. Prams, skiffs, run-
abouts, crulsers, All leaders in styling and

erformance. Bend 50¢ for colored eatalog
1.00 for catalog pluz Boat Buildl.n:
handbook. Financing avallable, Custom
Craft, 1700 Niagara BSt.. Buffalo TN, New
York,

HYDROPLANE Plans, Go-Kart powered,
free literature. Boats, P.O. Box 4022, River-

slde l:,'a.n:rormu.

WATER Skis made at home for pennies,
Detailed plans $2.00, Skis, Box 6551, Mil-
waukee, Wisc,

FIBERGLASS Cloth, matt, polyester

nd resins. Lowest prices. Seifert's,
H-ux 1206-M, Green Bay, Wis,
FULL Size, cui-to-shape boat patierns,

| blueprints. Send 50¢ for big new illustrated

“Build a Boat’ catalog includes fishing
boats, garvies, eruisers, catamarans, house-
boats—outboards, inboards, sailboats—T15
to 38°. “"How to Build a Boat' hmk]ei
$2.50. Cleveland Boat Blueprint Co., Box
18250, Cleveland, Ohio.

ZDﬂ' PLANE To 42 ft., kits. Catalogs:
Powerboat 60¢, Sailboat 40¢. Marineeraft,
Box 161-M, Brighton 35, Mass,

BOAT Kits! Factory molded fiberglass or
pre-assembled plywood. 50 models, 12° to
an". Free catalog, Luger, Dept, BC-64, 9200
Access Road, Minneapolis 31, Minn,




SPORTING GOODS, GUNS,
FISHING, SKIN DIVING,
ARCHERY

FREE—Wholesale catalog. Beads, Spin-
ners. Lure parts. Sinker molds. Jigs, Reels.
Finnysports (ME). Toledo 14, tho

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

MOLDS For fisherman's sinkers, Jigs,
squids, casting and spinning lures, o]
%luln s kB'l"eﬂ-'l Maolds, Tonawanda

ew York.

MOLDS For casting vour own flshing

sinkers. Free {llustrated booklet. Reading
Instrument Box PMT78, Reading.
.

FREE For sportsmen! Newest edition of
the famous Corcoran catalog. Largest se-

lection ever of hunting, camping and fish-
ing equipment. All Items eld-tested.
Boots, -:Int.hlnl. fishing tackle, tents, gun
CASES, ulup ng bags. Dozens of speclalties.
Write ept. PM-T74-C, Stough-
ton, Hm

SILENMCERS Maxim and 0S8 models,
Complete detalls construction operation,
£1.00. Gunsco, B-373-Kl, Sogquel, Calif

BRAND New fishing concept—50¢. Ni-
chols’, Box 647, Littleton, Colorado 80120,

15,000 mountain
Littleton, Colo-

FREE Inf

ormation —
scenes. Nichols', Box 647,
rado B0120.

NEW European air rifles and ammunition
built to firearm ;tlndardl Up to 750 nn
amazing nci:uracf page catalog &
sample ammunition Ir!e

Air Rifle Head-
uarters, 421 Market, Grantsville, West
irginia.

AIR I:.‘ampreuor:, Alr foree rebuilt; 3
stage, P.8.I. $60.00. W LA Motors,
11640 Ban'l.l. Monica Blvd., Los Angeles,
Cal. 90025,

FISHERMAN'S Dream book free! 1'm
Bum Sweetest pocket size catalog ever!
=it-yourself stufl galnr! for making:
nets, turtle traps, lan 'nﬁ nets, rods, lures,
sinkers. plastic worms, flies, fish smoking
rig, Here's everything including latest
rﬂdl. reel 'n g ets, Send card: Netcraft
Dept. P Box 5510. Toledo 13,

ATHLETIC

UIPMENT,
BODY BUILDI

G COURSES

BARBELLS, Exercise equipment. I{eglm
g

health, strength,

hysigue., 25¢. R
Barbel.l Co., West .

eading, Pa

OUTSTANDING Physical development!
A age. Mew Tul.rl.nt.e:d discnvery uses
only a rope! Btrength, health, muscles,
Galn—reduce, Pree information. Ropercise,
4834 Art. Ban Diego, California—82115.

“GIANT Arms."” Dr. Young's. D.C.
revolutionary discovery. £2. Satisfaction
35 refund. Gaucho, Box 9300-87, Chicago

PHYSBICAL Perfection.
System (PM-78-64), 8421-C Evergreen,
Southgate, f:a.litwnla mmn

JUDO-EARATE. Unarmed Self Del’msz
£1.00. Box 2372, Kansas City, Mo, 64143,

CAMPING lgI.IIFHIHT AND
TENTS

FOR “Art & Becience Backpacking''
pamphlet and 1964 catalog famous Everest
E‘Jh send 25¢. Himalayan Industries, P.O.

x 1647, Monterey, Callf.

TENT And camplng equipment special-
ist. Send for 98 catalogue, Morsan,
810-R Route 17, Paramus, New Jersey.

GIGANTIC 1964 catalog—containing 132
pages of sensational values on domestic
a imported camping gear for comfort-
able family camping—tents, sleeping bags.
clothing and government surplus. Send 25¢
tnr our copy and aﬂe nn all your needs.

oldberg Def C. 429 Market
S-treel: Fhiladel &, Pl 19105

1, |

BINOCULARS, TELESCOP
MICROSCOPES, MAGNIFIE

BCIENCE Bargains! Lenses, telescopes,
binoculars. microscopes, kits, parts, war
surplus. Send $1.00 for beginner's 1l0-lens
kit with instruction booklet. Order Stock
2-CH, Reguest free 148 page Catalog CH,
‘E]I!dmund Scientific Co., Barrington, New

ersey.

BINOCULAR Sale! Free Color Cata
100 models $9.95-$250.00. Write United.
ga:;.nsu. Western, BCAT 4408, Chicago, I1l.

BUILD Your own reflector telescopes:
Complete kits; mirrors, evepieces, tripods.
All other accessories. Request free lllus-
trated literature, Criterion Manufacturing.
DIDT- KEPM-16, Hartford, Gmnec icut.

nvuasmrz - ﬁmln: wurld famous
reflector telescope. Request free brochure.
tc;m:nﬂn' Dept. DP-15, Hartford. Connec-
cut.

scribe many

ABANDONED Timber leasalands! Cholee
640 acre sportzmen’s paradises still avall-
able—$20.00 plus $6.50 taxes nu-ls Maps,
Erctum. $1.00 (refundable) irector,
indale 4, Canada.

$1 ACRE—Canadian border—hundreds
campsites, islands, farmlands dlrutlr
from tax authorities. (Non-profit).
photographs mailed. Register,
92 King St., E., Toronto 1, Canada,

CANADIAN LANDS, seized and sold for
taxes, Our 47th annual series of lists, de-
cholce properties, situated
{rom coast to coast. acquired by us through
Tax Sale. Priced as low as five dollars per
acre, guaranteed perfect title, small month-
ly payments, no mortgage. Beautifully sit-
uated hunting and fishing camps, where
there is r!ﬁlJart summer cottage sites,
heavily wooded acreages. Now Is the time
to invest in Canada’'s minerals, forests
and farms. Write to-day for free twenty
page booklet with full explanation, Tn'.
Sale SBervice, Room 301-D, 85 Bloor Bt.,
Toronte 5, Canada.

PLANTS, NURSERY SUPPLIES

BIGGER Profits, amazing discovery in-
creases crop yield tremendously. Free de-
talls, Dealers wanted. McCoy-P3,
7308 Greenwodd, Chicago, Illlnni,!- BOELS.

EARTHWORMS, CRICKETS,
FROGS

MEN! Women! Make money ralsing bait
{n:ﬂus at home, Red Wigglers, Warsaw 45,
ndiana.

SBUCCESS For you! Ralse fishworms and
crickets. 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,
Plains, Georgia.

EARN Money raising flshworms for us!
Exciting details free! Oakhaven—56, Cedar
Hill, Texas.

RAISE Rabbits and flshworms on $500
month plan, Free details, White's Rab-
bitry, Mt. Vernon, Ohlo.

AFRICAN Hizhtcrnwle:a' 500—%7.00,
1.000—%$12.50 postpald! Dealers wanted.
Ozark Worm Farm-J, Willow Springs,
Missouri.

REDWORM Breeders $3.50—1.
run  §9.95—10,000. Free picture
Fain's Bait, Edison, Ga.

bed-
I‘ﬂlder

FROG Raisms Ynuns Erms und sllm |

breeders. Stock vour lakes, pond. Nu-Tex

Frog
Texas.

RAISE Nightcrawlers, redworms. Soil-

Farm. Box 4029. Corpus Christi, |

less method. Three Oaks Ranch, Dresden, |

Tenn.

HYBRED Redworms 1000—3$3.00. 5000 —
£8.00. 10,000—514.00. PBedruns 20.000—
£20.00 postpaid. Free raising Instruections,

| Worm Farm. Route 9, Waco. Texas.
Maill 25¢. Sids |

FA!HI, FARM LANDS,
REAL ESTATE

CAROLINA Coast. 13 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 center, motel, already built. Only
minutes to private ocean beach. For [ree
details write Bolling Spring Lakes, South-
port 1-@, North Carolina 28481,

400,000,000 ACRES Government Land
Available in 25 states. Some low as $1.00
acre. 1964 report. Send £1.00, National
Land 422, PM-7, Washington Building,
‘Washington, D.C.

FLORIDA Campsites—deep in the heart
of the great Oealan Natlonal Forest, Best
huntng and fishing. Pree maps and pho-

owa Vernor, DeLand. Florida.
anmszu 2}

CANADIAN Vacation lands: Full price
§385.00. 40 acres, $10 month, Buitable cot-
tage sites. hunting fshing., investment.
Free information. Land Corporation, 31768-0
Bathurst, Downsview, Ontario, Canada.

GOVERNMENT Land now avallable low
as $1.00 acre. 450.000.000 acres in 25 states
Buy, lease, or homestead! Send $1.00 for
exclusive copyrighted report. U.8. Land
]]?15?“']' Box 18177-PG. Indianapolis 18,

ndiana.

FREE! Big 152 page Bummer catalog.
Top values coast to coast; 25 states! FParms,
Ranches, homes, businesses, waterfront,
recreation, retirement propertles. United
Farm Agency, 612-B West 47th St., Kan-
sas City, Mo, 64112,

FREE Summer catalog! Bargains and
photos galore! Coast-to-coast! Bnre-B
Real Estate Agency, 712 PM West Th
Little Rock, Ark.

FREE Lists. Farms. Beach homesites.
Homes. Businesses, AAA Nationwide Realty,
Manzanita, Oregon.

FREE Strout summer catalog. Real es-
tate properties, nationwide. Over 3700 de-

| &crl'bed Hundreds plctured. World's larg-

. 64 years service. Strout Realty, 7- G-J

S. ‘Dearborn, Chicago, Ili; 510-WL B
Spring St., Los Angeles, Calif.; 311- qz
Springfleld Ave.. Summit, N.J.

FREE! Big 152 -page Summer Catalog!
Top values coast to coast, 25 states! Farms,
ranches, homes, businesses, waterfront,
recreation, retirement properties. United
Farm Agency, 612-PM West 4Tth 8t., Kan-
sas City. Mo. 64112, PLaza 3-4212.

COLORADO Cabin site in foothills of
Pikes Peak, nnlﬁ $405. Full half acre. $15
down, $15 monthly. Roads, surveyed, ready
now for your own mountain eabin, Ideal
vacation retreat. Famous fishing, hunting,
sports area, 2-Year Money-Back Inspection
Guarantee! Free color brochure. Write
Florida-Colorado Acres, Dept. J-42, 138
F;Eﬂ}m:d 8t., Miami, Fla. ADS4LB13I0
[ ‘.

PETS—DOGS.
HAMSTERS,

PETS. Hamsters, mice, rabblts, squir-
rels, chipmunks, guinea pigs, skunks, rac-
COOnSs., g?:ture :ntl.'lug twenty-five cents.
Moore's Hamster Ranch, Shepherdstown
25, West Virginia.

BIRDS,
ETC.

MAKE Money ralsing ch.imhﬂlu. mink,
rabbits, cavies for us, Pree catalog. Keeney
Brothers, New P'rudnm 3, Pcnm.

LIVE Seahorses. Marine specimens,
aguarium supplies. Illustrated Catalog 15¢.
Box 626-110, Dania, Florida.

ra-
Fer-

SCENTLESS BEa skunks: $25.00,
mn.s $15.00. Including rables shot.

rabbits, pigeons, beagles: FLanders
T-JN-I Trial aranteed. Brown's Animal
Farm, White Hall, Maryland.
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RABBITS—FUR BEARING
ANIMALS

EARN $10,000 Yearly raising Angora
rabbit wool for us. Information 25¢ coin.
American Angora Company, Malta 12,
Montana.

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

RAISE Rabhbits mcm:uuy by knowing
facts., 48 page illustrated book describing
25 breeds. Housing, breeding, feeding.
markets, marketing etc. 26 cents. Ameri-
can Rabbit Asosciation, 36 Arba Building.
Pittsburgh, Penn.

BOOKS, PERIODICALS,
PICTURES, POSTCARDS

FICTION: Used books, paperbacks, free
details. Books, Box 387, Thousand Oaks,
California 01360,

QUT-Of-print books at lowest prices!
You name it, we find it! Fast service. No
obligation., International Bookfinders, Box
3003-PM. Beverly Hills, Calif,

BOOKS, Free general catalog, 100 pages,
Text, vocational, educational. instructional
subjects, Milllons of volumes, new and

?50!2'1 Hm'sal:é lﬂ-ieu. Bo::éumutht. l._ghlé.. |
. Long's Co Boo ., Dept. o 1

o o | new and novel child and adult game ideas
| Nationally-known game manufacturing and

Columbus 1, Ohlo.

BOOEKFINDERS! All subjects. Send
wants! Jaher Book Service, 183 Hazel-
wood Drive, Westbury, N. Y.

PROPHET Elijah coming before Christ.
Wonderful book {ree. E. Megiddo Mission,
Rochester 19. New York.

COMICS 3" x 47 sizes, illustrated with
comic characters, Unique. 20 assorted $1.00.
Thornton. Box 7762, Chicago El} In:ltmls

BCIENTIFIC Books., New thumunh cnta-
log 25¢. Box Two. Mnnuliu Muu

FREE Book catalog many interesting
gulﬂpffu. Books Publishing Co., Amityville

READER'S Digest, 15 issues £1.75. Lea-
vells, 205 Madison, Montgomery, Alabama.
Eunir!u 8/10/64.

all de-

WANT’ED Book manu,urlpts
scriptions: fletion, nonfletion, religious,
adventure, romance, blography, etc. for

sale to royalty publishers. Write: Literary
Agent Mead, Dept. 21A, 915 Broadway,
N.Y.C, 10.

“DICTIONARY Of 1000 Dreams" in-
structive, elevating, inspiring. visions, pre-
dictions, interpretations, wisdom. comfort.
advice, warning. 128 page book £2.00 check,
money order or currency. H. O. Chilson,
Box 184, Bnuldﬂ‘ City, Nevada,

FREE Catalog. Sell-help books. Write
Wilshire, 8721 Bunset, Los Anieh'!s 6aP.

PAPERBACK Catalog, lﬁl] PREES, ]isting
10,300 titles. subject indexed. Mailed every-
where, 50¢. New York Book Company, 4-A
West 43 Street, Mew York 10036,

BAVE To 847 on books, Free Catalogue,
Discount Reader's Service, M-5435 Upland
WN' Ph!!udemhm 19131,

I'UGRY TDWER hobby mailer {in—
cluding “'Bibliomania Unlimited"—book-
lovers” exchange) 25¢. Bookways, 444-M,
Fnrt Lee, M.J, I]'i‘l:ﬂ-i

OUT-Of-print hook.s loeated. Ruth Gil-
crest, 3815 Market Street, San Francisco,
California 94131,

CATALOG #21, trick 10¢.
tricks, jokes, novelties, disguises
T408-P, Ban Antonio, Texas T8207.

i, .':M 399
Elbee

MAGIC Catalog! World's finest, 3000
tricks (408 pages) $2.50. Beginners ama-
teurs, professionals. Kanter's, A-200 South

13th Bt.. Philadelphia 7. P

Free!
Maher-
Detroit

VENTRILOQUISM! Information
Dummy Catalog 25¢. State age.
PM7, Box 368, Kensington Statlon,
24, Michigan.

BE A magiefan! Two booklets explaining
gixty-eight tricks plos large professional
catalog $1.00. Magie, Inc., 5082 Lincoln,
Chicago, Illinols 60625,

st s a

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

GIANT Magie catalog, send 25¢. Mack's
glagic Mart, 1801 Laurel Street, Columbia,

GAMES, TOYS, NOVELTIES

FREE Wholesale catalog—Tricks, gags,
magle, funny cards—~50 samples 25¢. Dohn-
ZG-Marks, Broadview, Illinois,

GAMES Inventors! We are interested in

marketing firm. Send for details. Hagglund
and Associates Research, Dept. A, 650 Ot-
tawa Ave. N., Minneapolis 22, Minnesota.

STAMP COLLECTING

U.8. Overrun Countries, complete mint,
$1.00. Approvals accompany, Stamp Ex-
change, Box 103, Fairfield, California.

FIPEX, Tipex, Cipex, Ashville. Four
miniature sheets uszed for £1.00 if you ask

for our n priced U.8, approvals,
Triboro, 38 k Row, New York, New
York 10038,

40,000 DIFFERENT. Amazing new plan
builds your collection systematically, eoun=
try by eountry. As low as 50¢ weekly. Ware,
Monroe 75, Conn,

307 WORLDWIDE Different 25+, Sensa-
tlonal approvals. Niagara Stamps, 8St.
Catharines 201, Ontario.

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

STAMP Collecting outfit, includes pack-
et worldwide stamps, nine triangles, two
diamonds. new African Nations, topleals,
package hinges, watermark detector, Milli-
meter-perforation gauge. Everything, 25¢
with approvals. Loraine Q. Brown, Mar-
fon, Michigan.

100 OLD United States between 1861
and 1835, §1.00. Roush Stamps, 51 Chest=
mﬂr Mansﬂeld Ohio.

225 STAMPS For only 10¢! This mam-
moth value includes airmalls, pletorials;
stamps from strange countries catalog-
ing up to 25¢ each! Also approvals, Mystic
Stamp Company, Camden 80, New York.

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

60 DIFFERENT U.S. (30 commemora-

tives) 25¢. No approvals, Seidenberg,
Zalem 169, Oregon.
AMAZING OFFER! 200 United States

stampr  -~luding commemoratives, air-
malls, high denominations to $1.00. Only
10¢ to approval applicants! Illustrated
bargain lists free. Mystic Stamp Co., Dept.
B0, Camden, New York.

FREE Monaco nudes. Approvals. Stamp
Ranch, 902 Addison, Chicago 13, TIL

U. 8. approvals. Low |prices Eagle
%tamps. Romine Ave., Pittsburgh 28,
enna.

UNITED Mations 15th anniversary sheet
with first day eancel, as commemorated
Russin. Free! While they last, with
anp%m'nls. Philatelles, R-J, New Paltz,

INTRODUCING Our better United States
approvals we offer 15 United States stamps
including Columbian, Bi-Centennials, fa-
mous American, airs, others: only 10é.
Ocean Stamps, Box 64-FPM, Brooklyn 28,
HNew York.

THITED Et.ate.n mmm:murative mllﬂc-
tlon containing 33 different—I10¢. Approv-
als. White, 516-A Avenue L, Brooklyn 30,
New York.

TERRIFIC Value, Seven complete mint
sets, 104 with approvals. Beatties, Box
16052, Tampa, Florida.

EXCHANGE. Send
stamps with 20¢. Recelve different.
terson, Lancaster 10, New York.

100-200 different
Pat-

FREE! Congo iriangle set! Boy Secout

beauty! 25 others, different. Approvals,
atelics, PMR, New Paltz, N.¥ Cambridge, Box i1, Cambridge, Ohio.
MILLTON Foreign stamps! 2¢ each! Bend WHOLEBALE—Attractive packets, sets:
for thriling, glant approvals! ABCQ | Dealers samples 25¢. Bristols, Canton
Etﬂiﬁms. Box 6000-MEB, San Francisco 1, | Center, Conn. 06020,
. e—

105 DIFFERENT U.B. Stamps, 25¢, ap-
provals included, Shelron, Box 187, Hemp-
stead, N.Y

OLD U.8. space-fillers, 5 Secott. Karl
Swartz, Malden Bridge New York.

ABSOLUTELY Free 50 worldwide. Re-
:.uest inexpensive approvals, University

‘Ena P.O. Box 326, Pompano Beach.
Flnr:

UNITED STATEEB prh:e list, 132 pages,
price 30¢. Mark Hanna, 335 Fifth Ave.,
Pittsburgh 22, Pa.

FREE! 50 Turkey, 10¢ handl!ng hpprm-

als. Burchmld Stamps, Troy. Dh

DEALERS—Wholesale List. Pmtage 5e.
Frank, 5031 Queensherry, Baltimore 15,
Maryland.

EWITZBRLHND Dne hundred different
T5¢. Nn apnrma].a Nurge Ho-Ho-Kus, N.J.

FREE 1864 TU.B. illustrated
Simmy’'s, 40 Court Street, Boston 8
chusetts

catalog.
Massa-

50 YEARS old. 15 different United
States =tamps at least 50 years old 10¢
with low priced United Stales approvals.
Jaxon, Box 145-P. Bklyn. 30, New York.

MAGIC TRICKS, PUZZILES,
JOKER NOVELTIES

200 DIFFERENT Stamps, 35¢. Smith,
508-A Brooks, College Btation, Texas.

\’ATICAN—-ImImn—San Marine. Oblate
Stamps, 409 Plain, Lewiston, N.Y.

20 DIFFERENT U.5, Commemoratives
1893 up 10¢. Appr. K & B Stamp Co., Box
70, Bklyn 23, N.Y.

FREE! Giant bargain catalog. New Edi-
tion listing thousands of bargains includ-
ing U.8. and B.N.A. stamps, packets, mix-
tures, albums, accessories and supplies;
sent with beautiful approvals. Jamestown
Stamp, Dept. ET4PM, Jamestown, N.Y.

500 TRICKS, Douglas [amous magic
Catalog, only 10¢, Fastest service to magi-
cians for 40 years. Douglas Magicland,
Dept. 51, Dallas, Texas,

54 POPULAR MECHANICS

50 DIFFERENT 0Old TU.B. Revenue
stamps 50¢, Winchester Stamps, 46 Win-
chester Rd., Mansfield, Ohio.

FREE Sample, Interesting,
informative. Natlonal Btamp News,
derson, South Carolina 29622

illustrated,
An-

FREE 400 Genuine postage stamps!
Waorth $10.00 at catalogue prices. Afriea,
Europe, Asia, British Emp.—a fascinating
valuable mixture from foreign convents,
banks. ete. Who knows what you will find,
Alsg free wvaluable booklet, Adults onlE
Approvals enclosed. Frasek Co..

White Plains, N.Y.




PIRST U.N. Set. Among World's Pret-
tiest. On 10¢. Approva Welles, Box
1246-R. C 8.

5 UNCANCELLED TU.8. stamps. $1.00.
Eﬂt.i‘ﬁm Box 822, Minneapolis, Minnesota

300 MIXED. Includes pictorials 25¢. Ap-
provals. KEnopp, Box 1381, Bristol, Conn.

FREE! Surprise “'Mystery" packet, Ap-
provals. Premiums. Dancer, 75-P55, Mans-
field. Ohio.

WOW! 110 All different Germany 10¢!
Zeppelins, Semil-Postals, Airmails, High
values, efc. Glant Catalog. bargain lists
ineluded with beautiful approvals. James-
town Stamp, Dept. AT4PM, Jamestown,

1500 FOREIGN $1.00. 5000 $3.00. 5000
USA-commemoratives, airs, high values,
revenues, 18th Century., ete. $3.00. No ap-
provals. Mevers, 5321 Fleming. Richmond,
California 94804,

U.5. Mint specials! Flag set, complete
$1.00. 1¢, 2¢. 3¢ famous Americans (21
diﬂermtl I:Il]] Free Iist. Brooks, 2601
Avenue "'U"™, Brooklyn 20, N.Y.

121 DIFFERENT Flag stamps [ree. Ap-
provals, W-B Btamps, Wilkes-Barre, Pa.

COLORFUL Packet free. U.S., Worldwide
%ﬁ{:rnivals. Gorliz, Box 265, Park Ridge,
nols

WORLD'S Falr collection {7) lnr ﬁp-
provals. Horace Gatewood, Winston-Salem.,
North Carolina.

FREE Stamp wallet with approvals. Wide
selection collections by countries, Clark,
Box 28-C, Wilmette, Illinois,

TURKEY 50 Different 5é.
Hijop, Box 505, Morristown, Pa.

Approvals.

215 DIFFERE:NT Wurldwlde 25¢. Iceland.
French Colonies, ete.! Approvals. Coven's,
%EB&QE““ Avenue, Springfleld, Virginia

THOU&ANDS Of worldwide sets and
singles on approval. Highest guality! Cole,
Box 223A, url'a.lo N.Y. 14221,

RETIRED, Filled,
each. No approvals,
cago G652,

1132:»1:|I1':||'-'nl books $2.00
ay, 3522 Both. Chi-

QLD Scarce U.8. seconds on approvals.
Slight imperfections, lowest prices. Hern-
field, Clintonhill Sta., Newark 8, N.J.

TRADE Your duplicates! {Toward foreign
approvals.) Complete information 10¢. V85,
an 08-P, Newtnn Htghlands Mass, Uﬂlﬁl

GERMAN Cmnmﬂnurauve.u ¢ with ap-
provals. Schaefer, Box 1704. Washington
13. D.C.

PE‘HN'(' Approvals! Regardless cata-
a:l::.?gﬂfl Kloster, 4164 52nd St., San Diego 5.

£ s

PINEAPPLE Mangoes triangles, Green=
land, gorilla, 25 others, 5¢ Approvals,
'I:L:-.iﬂn'ar, 11808 Princeton Ave., Cleveland 5,

a.

25 SPACE Stamps, 1 scarce Hawall 10#
with worldwide approvals. Phipps, 1096815
Wellworth, Los Angeles 24,

SAMPLES, Literature free! High value
packet $3. Gamblers lot $10. Persile, 436
N.Y. Ave., Brooklyn 25, N.Y.

MAYFLOWER Stamp album 235¢ 407
illustrations. 64 pages. Approvals Accom-
panying. Niagara Stamps, 8t. Catharines
. Ontario.

EENNEDY Stamp free! T.8. dollar
stamps, Columbus issue. Pony Express. All
genuine and free! Bend 10¢ for mailing.
E]:n.pl;‘lt Btamp Corp., Dept. PM, Toronto,

anada,

TOPS! Mystery lot of over 500 different
world-wide only 364, Tremendous value,
Approvals included. Offer to adults only.
Littleton Stamp Co., Littleton Ql, N.H.

WILL Rogers alr! Helicopter triangle!
Pluz Monte Carlo dove triangle! Stamp
rinted in solid gold! New York Empire
tate Bldg.. alrmall. lovely Congo orchids
in full eolor, ete. 10+ with approvals.
Sunny Stamps, Apopka 24, Florida.

SENSATIONAL, Colorful philatelic se-
lection 10¢. Accompanying approvals. Lin-
ﬂn.mu:, St. Catharines 801, Ontario.

FANTASTIC Hippo, dm triangles, Val-
uable “*Ben Franklin"® on Canal Zone!
Flaming bi-coloured volcano triangle!
Lovely Olymples triangle! Plus icy Green-
land, weird wild beast issue and others.
10¢ with approvals. Roseland Stamps,
Spring Lake 2, Michizan.

350 DIFFERENT Worldwide
and stamp clubs. $2.00. Drinkhouse,
984, S-nuth Miami. Florida.

collectors
Box

222 Worldwide, 25¢ handling.
1601 Morth Stan-

FREE"
Penny approvals, Jung,
ley. Los Angelez DOD4E.

BARGAIN List free to collectors, dealers
U.58.A., Japan, Olymples, Laos, Congo,
Vatlean, Specials. Closeouts. Wow, what
prices! Rafu Stamps, P.O.B. 226, Los An-
geles, Calif. 90053.

CHINA, Colorful forestry lssue
1269, 126%a (cat. 76¢) for 35¢ with better
approvals. Gil-Eav Blamp Company, 511
Bouth Kern Street, La Habra. Calilornia

| B&ES]

U.8, Mint flag qet complete £1.00: 16, 2-:'
3¢ famous Americans (21 different) §$1.00.
Cooper, Box 3T51M, Oak Park Mich, 48237.

NEW 19684 U.S., Ca::al:la catalogue 20¢.
New-Way Stamp, Lawrence, Mass.

U.8. Bargain. 50 different
beautiiul worldwide approvals,

10#, with
Stamps,

Eennebunk, Maine.

| kego,

MONACO Antigue bi-planes, J. F. Ken-
nedy Memorials—Free! Approvals. William
Deems, 226 Race, Ravenswood, West Vir-
ginla 26164,

COINS, TOKENS, CURRENCY

1267- |

| stamped, sell-addressed,

100 LINCOLNS 1909 up. $4.50. No two |

alike. Earl Sprague, Kingston Drive, Mus-
WIacnnsin

HAR.E Silver Dullurs IB'I‘B 80, 81 E- I11i11.t.
£31.00 ea, Uncirculated. Wew Cnt.a.lugu: S0 ;
Shultz, Salt Lake, Utah 84110.

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

COIN Bargains sa]ure I]Iuatrated lists
10¢ (refundable). Huichinson's, Bax P-
6256, Philadelphia 38, Pa.

LARGEST Coin magazine. IB8 pages,
50¢. Scrapbook, T7320-J Milwaukee, Chi-
cago 3.

GIANT Illustrated catalog listing hun-

dreds of bargains in colns and supplies,
only 250:. Rarcon, 31 Morth Clark, Chi-
cago 2.

FREE Coin supplies! Glant coin list 10¢
(refundable). Economy Sales, Mansfleld,
Ml-mchusztts

BARGAIN List! U. 8. coins, accessories.
Btamp please. Hugh's, Hickery, N. C.

TWENTY Page 1064 retail price list of

USA and Canadian coins 10¢. Our retail |

selling rrlus on thousands of coins and
coin collectors supplies. Bryson Incorpo-
rated, 612A White., Toledo 5, Ohilo.

INDIANS. Lincoln. Liberty nickels. List
10¢. Evans, Box 5812d. Atlanta, Ga. 30319,

U.B.
avallable,
N.Y.

Coins wanted. Free buyving lst
Bedrin, 250 Fulton. Hempstead,

“COINS MAGAZINE" is world's largest
seller! Latest coin prices, 1 year $5.00;
Eg:ﬂﬂal 3 months $1.00. Water St., Iola,

is. 54045,

“NUMISMATIC NEWS,” the coin col-
lectors® Bible, lists coin wvalues. 1 wear
£3.00: Special 6 issues $1.00. Water St.,
Iola, Wis. 54845,

10 DIFFERENT Indian cents $2.25
Hutehinson's, Box T-8256, Philadelphia,
Penna, 1!136.

LINCOLNS: 28 different before 1940 D

including Tare 1858, $1.60. Harsis. 1457
uding rare ar
Moreno, Oceanside, Ca]i[ornl,a.

COINS: Our selling and hruring lists,
plus 100 2x2 Coin Holders with acetate in-
serts, regular $2.50 value, both for $1.00.
S & T Colns. Inc., Drawer 20M, Newton.
North Carolina.

“PORTFOLIO Of Pennies!"" List of
hand selected Lincoln ecoln combinations.
10¢. Surprise Bonus. Halpern, 1'1'5—05 Wex-
ford Terrace, Jamaica, N.Y. 11432,

UNCIRCULATED. MEIiClI‘.I. 1948 5-Peso
800 Bilver. One of Mexico's most beautiful
silver coins. Plus two 1962 Silver Pesos
and ten different foreign. $4.85, McMahon,
2626 Westheimer, Houston 6, Texas.

1y POREIOGN Colns $2.95. Mexican Sil-
ver Dollars $1.00. Mustang. Box 188M.
Tolleson, Arizona,

100 FOREIGN Coins $2.05. 100 Forelgn
Ellils $3.95. Cullen, Box 6350M, Phoenix 5.
rizona.

SOUTH American coins—bills—7 differ-
ent—325¢. Jolie, Roslyn Helghts, N.Y. 11577.

LINCOLN Cents for sale 10¢ each; 1910,
1911, 1916, 1919-8, 1920, 1820-D, 1920-5,
1023, 1924, 1926, 1927-D, 1828-D, 18928-D,
1029-58, 1930-D, 1935-D, 1835-8, 1836-D,
1837-D, 1937-5., 1030-5. . 1943,
1943-8, 1947-5, 1948-8, 1954-5,
John Gardner, Box 408, Colorado Springs.
Colorado.

BE First—Kennedy 50¢ Key Ring, $1.00.
Nichols’', Box 647, Ln.tlelnu Gulurad«u

BARGAINS —Coins and suunliéu F‘r!e
pricelist, Ron ?arle'j' Metamora, Illinois.

V-NICKEL JIJr'
Terrific list. Nelmn

FREE' Prlne Iia-t. Up-to-the-mimeo!
Thousandz of coing! Buy and =sell. Send

long envelope for
M, San

Indianhe.nd cznt. Mr
346-M, Rye, N.Y.

yours. Bilver Center, Box 22-171-
Francisco, California 941-22.

VALUABLE 128 Page illustrated new
U.8. coin book tells prices, where to sell
coins—%§1.00. Ideal Items, Box 243, James-
town, N.Y.

BRILLIANT Uneirculated $20.00 gold
265.00, two itypes $124.05 15 different In-
dian cents $5.15. Gigantic bargain cata-
}ﬁau; 50¢. Bebee's, Inc., Omaha. Nebraska

111.

INDIAN Head Cents. Ten different—
%3.00, 25 different 'S Lincolns—$2.50.
ten different Liberty Nickels—33.00, fifteen
different Buffalo Nickels—$3.00, twenty
different "*5'" nickels—§7.00. twenty dif-
ferent 8" dimes—5§4.50. All six packets—
$21.50. American catalog—$1.75. Canadian
catalog—$1.00, foreign catalog—$4.00. All
postpaid! Current lists—10¢. Molzan, 3228
Fruitvale, Oakland, California 94602.

CURIOUS Coins and odd paper money
from seven countries! Yours for only 10¢.
£100,000 Confederate “‘money™ facsimile
bonus for promptness. Other Interesting
offers on approval. Littleten Ceoin Co..
Lit.tlttncn Ml H

10 DIFFERENT Lincolns before 1921
$1.00. 20 before 1931 $1.50. Eugene Carlton,
Chandler, Okla. 74834.

FREE 1964 bargain lists, Send stamped
en::lapa. Hobby Sales, St. Paul 16, Minne-
sota.

NOW Maximum protection for your rolls,
The Tomken lock-top plastic eoin tubes.
(2) for 15¢, box-100 $7.50, sizes 1¢ to 50¢.
Dollar size 104, box-50 85. o0 postpald. Or-
der today—prompt delivery. M. B, Distrib-
uting Company, P.O. Box 224, Burbank.
California 91503,

RARE Lincoln error! 1958-DDD *'Triple
0.” brilllant uncirculated. $3.50, 5. Lev-
inson, Box 557P, North Hollywood, Calil.
21603,
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ARROWHEADS 10 for §3.00. List free,
Hyde's, Rosemar Rd., Parkersburg, W.Va.

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

BUGGIES, Carriages & stage coaches
needed for Ban Francisco area museum.
We store, show & pay you from profits
All vehicles are insured. Deseribe vehicle
—location—history—eondition and value
in letter to Red Fox Arena, 1299 No, 1st,
Ban Jose, Calif,

HOBBIES AND COLLECTIONS

AMERICAN Mewspaper, complete, orlgi-
nal, dated before 1BBO, $1.50. 25¢ stamps
brings catalogue., D, R, Spalght, Book-
seller, Tall Timbers 1, Maryland.

30 DIFFERENT Army emblems and
decals and illustrated catalog 50¢; post-
age 10¢. Sample forelgn medal with rib-
#‘m. 5{]," Insignias, Box 71-M,

i

BUTTERFLY Nets, for young naturalist,
Light weight, Three feet long. Instructions,
two nets §1. Joseph's, 1711 Jefferson,
Waterloo, Iowa.

Rockaway |
| earn_sizable

COLOR nmrle Iana' Low cost—high
quality 1l.ltr. 8mm, just
$1 (or %3 w‘lt.h trm.h lm} Mailed back

nmﬂ di!‘ Craftsmanship guaranteed. Send
sed reel or request Iree mailers and
p liu.t. uf complete photo-finighing serv-
Mail Photo, Box B8352-PM.

Pjt.ubur:h IE Penna.

FREE 64 e ph-ﬂ ic supply and
acoessory cata Cen l'l. Camera Com-
pany, Dept. 1= 2-1 230 South Wabash Ave,,

Chicago, Illincis 60604.

168 PAGE P raphic {llustrated equip-
ment guide. Send T5¢—credited on first or-
der, Central Camera Company. Dept. 1-1-7,
gggm&um Wabagh Ave., Chicago. Illinois

Bmm ZOOM Movie camera. Automatic
exposure. Complete with pistol grip &
case. $40.95. Snyder's, 423 Moana Way,
Pacifiica. Calif.

1 HOLLYWOOD Photostamps repro-
dueed from your snapshot, $2.00: Samples
iree: Tole se, Box 2521B, Hollywood,
Cn]tf:rrmn 20028,

AMBI'HQ[:E Couples with camera can
income. Send self-addressed
envelope & 25¢ for particulars. Box 058,
Malden, Mags,

MOTION PICTURES AND
SOUND EQUIPMENT

JOHN F. KENNEDY, 1963 satire.
collector’s ftem. $2 00, 24 pages. Omnia,
3325 PFairfields, Baton Rouge, Louisiana.

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

Now

PRECIOUS STONES, MINERALS

GET Pree catalog no serious rockhound,
gem  cutter, jewelry maker, hobbyist or
eraftsman can be without. Full of bar-
ains. exclusive items, low prices from

t suppliers and authorities in the
fleld. Free new catalog just off the press,

rs for the aszking, Write Grieger's,

ﬁl. C-12, 1633 E. Walnut, Pasadena,
fornia.

BEMI-Precious uncut gems. Ten difTer-

ent for $1.00. Regquest list 30, Prospectors |

Bhop, 201 San Francisco, Santa Fe, New |
Mexico.

40.000.001 YEAR petrified wood key
chain $1.00. Nichols", Box 647. Littleton,
Colorado 80120,

EARTH Sclence. Rockhound's National
Magazine. Subseription $2.50. Sample 35¢,
Eox 1357-PM, Chicago 80, Il

PHOTO FINISHING
CAMERAS, PHOTO SUPPLIES

SLIDES From vyour négatives, photos, |
Color or b&w. Ten, $3.00. 35-8lides, Green |

Min, Falls, Colorado,

QUALITY Photo Finishing, 45 years con-
tinuous operation. Kodacolor, 8 exposure
o &:I K. upml re $2.95. mneﬁinu 20¢.

=1 w exposure, 30# BXpOsSuUre
T70¢. Reprints 53¢, Bavon Photo Service,
Box 505, Watertown, Wiscongin.

A FREE Eodak rcll returned with u.t.h 1

black and white or Hodacolor developed
and printed, fast service. lowest prices,
E;:rlmeed quality send for free mailers,

Photo Service, Dept. P. M., Box
1111, Albany 1, M. Y.

FAST, Hi-guality finishing. Kodacolor
rolls: eight jumbo prints $1.808. Twelve
$2.49. Twenty $3.49. Reprints 15¢. Also
low B&W prices. Custom Quality Studio,
Box 4838, Chicago 80.

OUTSTANDING Bavinegs on the World's
Finest Cameras. Pricelist free. Gieralt's,
858 North Paulina. Chicago 80622

26 POPULAR MECHANICS

KANGAROO Boxing movies. Glant kan-
garoo boxing man., SMM $10.00, 16MM
$12.05. Harold Bell. P.O. Box 1281, Miami,
Florida 33101.

16MM  sound-projectors, fllms, new,
uged for eale. Free catalog, Mational Cin-
ema, 71 Dey Street, New York City, N.Y.

MOVIE Film'! Free ecatalog! ESO-R,
47th Holly, Eansas City 12, Missouri.

FREE Catalog! Save on 8/Bmm.-16mm.
film and supplies. Buperior, 448 N. Wells,
Chicago 10.

MM. Movie fllms. Free cata-
M. Y.

5.000 B-18
logues. International, Greenvale,

WANT Old time. 16mm movies. antigue
cameras, projectors, Jack M an, Box
267, Crystal River, Florida.

FREE Sample!
magazine. Directo
210 Durham, New

. 50¢, Filmfan Monthly,
estminster, B.C.

8MM. Movies. Biggest selection avail-
able anywhere—comedy, ralilroads, Holly-
wood classics, wild life, antigue automo-
biles, World War II, many others. 200
titles in color! 16mm, new. used also, Big
Blackhawk catalog free. Blackhawk Films,
EE;MEu.tm-Phttm Bldg., Davenport, Iowa

a‘mm_jEE Louis vz Max Schmeling,
£27.85. Film Classic, 1926 South Vermont,
Los Angeles 7, Cal.

BMM MOVIES, 2°x2" Color Slides—hig-
gest selection anywhere! World's Palr,
ratlroad, antique automobiles, circus, World
War II, Hollywood classies, travel, wild
life and many others, 16mm. new, used
films also, Blg Blackhawk catalog free.
Blackhawk Films, 424 Eastin-Phelan Bldg..
Davenport, Iowa 52805,

COLOR SLIDES

EKENNEDY Aessassination site, Texas book
depository, copy of homicide report—i(5)
3smm slides $2.00 postpaid. P.O. Box 296,
Bedford, Texas,

COPY Your color szlide: by attaching
slide duplicator to your camera. Duplicate
onte 35 m.m. film or make a full !Iu Pala-
roid print. Information free. Electron De-
velopment Co.. Box 1743, Springfield, Il-
linois 627056,

COLOR Slides, 2"x2". thousands travel,
rallroad, wild life, cireus, Civil War, Waorld
War II, Miss Universe, nickelodeon sets
Top quality. Priced low as 10¢ slide.
Big Blackhawk catal free! Blackhawk
Films, 323 Eastin-Phelan Bldg., Daven-
port, Iowa B2ZBOS.

Bmm-16mm collectors |

TRANEPARENCIES Wanted. Up to
£500.00 each. For information write Ameri-
Eurliul:-‘olar, P.O. Box 46372, Hollywood 26,

a 5.

NEW YORK World's Fair. 1964, exclusive
et 100 35mm. 2°x27 color slides, $14.99 plus
28+ postage. Biggest selection high quality
slides available anywhere. Catalog f[ree.
Blackhawk Films, 423 Eastin-Fhelan Bldg..

| Davenport, Iowa 52805,

| today. Mation

BUSINESS OPPORTUNITIES

OPERATE Profitable laminating busi-
ness, Write J33C0O, 2623-P Columbus, New
Orleans, Loulsiana 701189,

MAIL Order Merchandise that sells-re-
peats, Generous profits. Orders drop
shipped. New offer szent each month for
one year. Literature imprinted in your
name. ils free. General Enterprises,
Box 303, Island Park, New ?nrt

MAILORDER Baby Mmhnndiu Drop-
shipped. Your own catalogs. Literature
Eﬁt Arcoa, Box 61, Forest Hills 75, New

or|

BAKE New flmllﬂl doughnuts in
kitchen., Stores output, Start spare
time. Profit 28¢ dmn Small appliance.
Free recipes. Montgomery, South
15th, Minneapolis 7, Minnesota.

HIGH Income franchised business. No
capital needed. Midwest, Box 38, Mt. Pros-
peet, Illinois.

SPARETIME Income. Companles offer-
ing opportunities, $1.00, Maredith Atkins,
Calhoun, Illinois.

MAEE 532 From 49¢ plece vinyl. Free

details. 1834-PM Edgeland, Louisville, Ky.
40204,

YOUR Own auto parts business! No
investment., Full or spare time, Profit n;:
portunities kit free. C. B. B., Tarentum 25,
Pennsylvania.

FREE “Franchise Profit Letter” tells
how unique NFR service is helping t]wu
sands seeking rnrm‘.n'ble businesses,

chise Reports, w 5!8
331 North Michlam Chicago 1.

FREE CW‘E rnnn.uy-mu.linz mail order
newsletter Newsletter, 3207-PM
Bouthern Hills, ﬂpﬂn:ﬂeld. Missourl 65804.

76 MILLION Prospectz! Immediate prof-
its! Selling Champion, AC, Autolite spark
plugs. Precision reconditioned, sllvm-
plated. guaranteed 10,000 miles, U
2087 profit. Free aamplr.-a detl.lll

500 Spark Plug Co.. rmw
Houston, Texas TT035.

£70.00 WEEKLY—home, spare time.
Bimplified mail bookkeeping. Immediate
income, easy. Auditax, T4la, Los An-
geles 34,

MAKE $46 From square foot
jigsaw necessary. Free details,
Bridgewater, Mass.

HOW And where to raise capital. Details
{ree. Financial, Box 785-PM. Springfleld,
Mizsouri 65801.

COLORGLAZED Concrete pottery made
without molds. Patented method. Cemetery
products, novelties, tiles. Basement leak-
sealing. Money-making io‘llu- Booklet,
details free. Men only. National Potteries
Company, Grand Rapids, Minnesota.

‘Ewdlrl

PIANO Tuning learned quickly at home.
Tremendous field! Musical knowledge un-
necessary. Information free. Empire
Bchool of Plano Tuning, Box 327, Shenan-
doah Statlon, Miami, Flerida 33145.
(Founded 1935).

READ Progressive Mailtrade, the ml.n-
zine that tells how to make money
mail. Quarter brings sample and Ip-eclul
offer. Mailtrade, P.O. Box 357, Sheboy-
gan, Wis. 53082.

for us!

EARN Money raising fishworms
Texas.

Write: Oakhaven—38, Cedar Hill,

COPUBLISH “‘Mail Sale Advertiser,'
leading mailorder p;ge and de-
ﬁjﬁl: 25¢. Vanroy irk, on, Pa.




BIG Mon
ets. Free 1

ey raising fishworms and crick-
terature. Carter Farms, Plains,
Fi

MAIL Baby catalogs to new mothers for
big profits! Details, catalog 25¢. Volz-PM,
Ypsilanti, Michigan,

£400.00 MONTHLY Ralsing giant flsh-
worms. Soilless method. Charlie Morgan,
Bushnell, Florida.

PLASTERCRAFT Molds, liguid rubber,
plasters, flocks, candle lug&llu. Catalog
and manual free. Blue pids Supply,
Blue Rapids, Eansas.

WORLD'S Largest wholesale supply.
Buy from 6789 American, European, Japa-
nese wholesalers. Tallormade suits from
Hongkong. 123 dropship ecatalogs. Rock-
bottom prices. Free details. International
Buyers, 216-MM Jackson, Chicago 6. Ill.

WANT To make blg money at home?
$10.00 profit in an possible with
mvisible mending. Make tears. holes dis-
appear from eclothing, fllhl'.'lf.'.l. Bteady

year-round demand from cleaners, laun-
dries, homes. Details free. Fabricon, 1585
Howard, Chicago 26, Il

BUY Direct from factories, Appliances,
cameras. watches! Free detalls! Cam Co.,
4368 P.M. Bloomfield Ave., Verona, N. J.

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

LIQUID Molding rubber, free informa-
tion, Chaney's, 5415-A San Jose Blvd.,
Jacksonville T, Fla.

AC, Autolite spark

SELL Champion,

plugs. Reconditioned, electroplated, guar- |

anteed 10,000 miles, 100% profit. Free
sample. Lee Plugs, 1608-A Robertz, Hous-
ton 3, Texas,

business.

OPERATE Home mailorder
Ym! Printing, 4444AI Ute, San Diego,

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

PROFITABLE Catalog mailorder busi-
ness! Vikari's, 468-PM., Third Avenue,
Salt Lake City, Utah 84103.

MILLIONAIRE Possible! Fabulous offer
¥¢e! Universal, Box 675, San Antonio 6,
eXAE,

HUGE Profits! Mail order importing.
Free information. ITIS-P7, Box 454, Hol-
lywood, Calif. 80028,

DOLLE! Dolls! Dolls! We teach you to
make, repair, dress and sell. Study at
home. Earn while learning. Free booklet,
Dwll Hospital School, Studio MC-74, 11828
San Vieente Blvd., Los Angeles 48, Calif,

MANAGE Motel or resort. Men, women,
couples can make high salary plus apart-
ment. Pick your own loeation with our

empl ent assistance. Learn at home,
Free klet, Motel Managers Training
School, Dept. PMC-74, 612 So0. Serrano,

Los Angeles 5. Calif.

LEARN Landscaping and the growing o1
ﬂllnu. Start a profitable business part or

11 time. Pree information without obliga-
tion. Lifetime Career Schools, Dept. MC-
T4, 11826 Ban Vicente Blvd., Los Angeles,
Calif. 00040,

EVERYBODY Needs vitamins. You can
ﬁgﬂm'ﬁ'rlt«e: Research, South Whitley,

AMAZING Manufacturing opportunity.
Free list of manufacturing formulas. Pres-
ler Ol Company, Fostoria 16, Qhio.

$34.70 TWO Hours manufaeturing con-
crete products. No selling. Castings =3,
Box 1921, Rapld City, South Dakota.

BELL Books by mall. 4007 profit. Royal,
Box 450-X. Cleveland 27, Ohio.

EARN $10.000 Selling books by mail.
Box 51-BY, Des Plalnes, Il

PLASTICS—Cash in now with my new
home producers "“no-selling” plan. I sup-
;;r everything—even financing! NPC, Box

321-A, Los Angeles 23,

plan. |

MAKE $50.00 day demonstrating im-
proved double-gloss stay new ear polishes.
Also hand cleaners, polish cloths, Write:
Norman Wiggs & Co., 1406 E. 52nd St.,
Los Angeles 11, Calif.

MAILORDER Miracles can be yours! Get
started right. Rush 25¢ for literature. (Re-
fundable). F. M. Burns Co., 640 So. Mina-
hen, Napa, Calif.

PUBLISH Local journal. We print., you
retain 100% advertizing profits. Detalls
§2.00 (refundable), ""Bargainads.,’” 5 Bair-
etow, Georgetown, Ontario,

SPARE Time earnings. With your table-
saw, bandsaw or jigsaw. Write: Workshop,
nﬁ:ﬁf Harney, ancouver, Washington

MAILORDER Highly profitable learned

from rofessionals. Free information.
Hllck.:i‘ 8 West Tharpe, PMT7 Tallahassee,
Florida.

SELL Advertising book matches, Write
us today; we put you in business by return
mail. handling complete line ad book
matches in demand by every business right
in your town! No investment: evervthing
furnizhed free! Top commissions daily!
Zuperior Match, Dept. MX-T64, 7530 5.
Greenweod, Chicago 18, Il

IMMEDIATE Profits with no capital or
experience. Take orders for all magazine
subseriptions. Friends and neighbors are
vour prospects. Write now for complete,
free kit MeGregor Magazine Agency,
Dept. CB5, Mount Morris, Illinods.

INVESTIGATE Fires, storm damage,

| accidents for insurance companles. Pays

up to £1.000 a month, part or full time.
No college necessary. Car furnished; ex-
pense paid. We train you at home in spare
time. Keep present job until ready to
switch. Piek your location. Men badly
E‘ie;edetd r;?_;. Ii‘u% information Free. Write

riy ool, t. C=-51, 11 . ,
Libertyville, Illin:ﬁl:. W W, Park

OWN Your own Western Auto store.
Over 4.000 now operating. Minimum in-
vestment 514.000. Free training. No retail
experience necessary, For complete details
write C. M. Wilson, Room 951, Western
Aute. 2107 Grand. Kansas City., Missouri.
(Indicate geographical area preferred.)

MILLIONAIRE Possible, fantastic sales
pyramid. Sample $2.50, details free. Liguid
Gilase Auto Polish, 745 E, Baseline, Sau
Dimag, California.

IMPORT-Export opportunity, profitable
world-wide, mail-order business from
home, without capital: or travel abroad.
We ship proven plan, for no risk examins-
tion. Experience unnecessary. Free details,
Mellinger, Dept. MT707, Los Angeles 325.

““HOW To Establish Your Own Sucessful
Mall Order Business,”" new information
packed, 24 palge booklet free, Direct Mail
Guides, Inc., PM-CT, 4227 Hersche!l Build-
ing. Dallas, Texas.

BECRETS! Secrets! Majl order success
revealed by internationally famous expert
who discovered how to make home busi-
nesg fortunes. Beginners: Get free copy
“"How to Make Money in Mail Order.'" Dis-
closes free advertising. profitable products,
everything! No obligation. te Maileo,
E&i Sepulveda, Dept, M707. 5 Angeles

MAKE Extra monev—show friends.
neighbors—Gifts, Stationery, Christmas—
All Occaslon Cards, Experience unneces-
sary, Salable Samples on approval, Free

| Catalog, Free Name Imprinted Christmas

Card Album. Hedenkamp, 361 Broadway.
Dept. PM-88, New York.

FLOCK-Print technicians earn profits—
Experts gulde you—Screen Proecess Print-
ing, Spray Flocking., Earn profits in fas-
cinating industry or your own profitable
home-business. Hevealing samples, Career
Fact Book, 50 New Home-Business Ideas™
Booklet—All Free! Flock-Print School,
%EII?EﬁZE West Romaine, Los Angeles 38,

alif.

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

BELOW Wholesale. 400,000 items, Free
lists, Dean's, Box 40-PM, Elberton,
Georgia.

FREE Book "930 Successful, Little-
Known Businesses.”” Work home! Plymouth
772G, Brooklyn 4. New York,

FREE Facts—on how to operate a profl-
table local meat market. Write; Darrow,
Eﬂﬁl’ Indian Trail, Traverse City, Mich,

PROFITABLE Mail order business. Be

ind dent. Details free. Ideal., Box
357-DD, Valley Btream, N.Y.
INTERNATIONAL Mailorder business

made easy. Complete setup service, not just
instructions. Hermes, 152 West 42, New
York City 10036,

DISCOVER The secrets of mail-order.
How to make money., Beginners: How to
test for an automatic success. Detalls free,
San Juan Sales Co., P.O. Box 1048, Dept.
M1, Durango, Colo.

FREE. 20-page “‘Mallorder l-.’-emnnn'l
Bulletin.”* Neil H. Tasker. Shamokin,
Pennsylvania.

SMALLEST Advertisement, biggest proi-
it. Operate renter-check system from home,
Edburg, 1804 Lakeshore, Austin, Texas,

FREE (Catalog. 1001 Money-making
plans, formulas, ideas. 25¢ to $525.00.
Charles Company. 42-Av, Norwood, Ohio,

$200.00 WEEK with your telephone,
Complete instructions $3.00. Day's, Box
526, Alameda, California 94503,

400,000 BARGAINS below wholesale!

Some free. Liguidations, job lots. Free de-
tails. Bargainhunters Opportunities, Box
730-A, Holland, Michigan.
EARN Money in your spare-lime shoe
business. Get cash, free shoes, big prizes.
No investment. Ask for free kit. Chester,
Dept. 819, Brockton, Mass.

YOU Can make a fortune buying and

selling Government Surplus! New policies
make ainx for individuals, Complete
information $1.00. Nationwide Surplus, Box

1942-A, Grand Rapids, Michigan.

START Part time and you will soon go
full time. Profitable business free details,
Eﬂh;ﬁ P.O. Box 121, Gardena. Calilornia

AMAZINGLY Profitable business selling
books by mall! Free catalogue. Amendt,
Box 4562-MC, Whittier, California.

LEARN Sewing machine repairing. To
5125 weekly. Sparetime. Supplies. Add to
present business. Write tﬂdnr! Taylor
2ervice, Box 484, Cupertino, Calif.

BECOME Tax consultant., Graduates
earn $1.000-53,000 every tax season pre-
paring returns evenings. State approved,
gu;lnﬁn!r Tax Training School. ansey

BIG Money, Learn electric applinnce re-
pairing at home in &'uur spare time. How
automatic washer-dryers. refrigerators,
and all kinds of appliances work, how to
find what's wrong, using the Christy elec-
tronic trouble tracer, how to fix them. We
show you how to get business, what to
charge, how to buy parts wholesale. Make
$£5-6 per hour by operating your own fix-it
shop in your kitchen or basement, No pre-
vious experience or training required. En-
roll now—pay later from earnings. Send
for free book. Christy Trades School, 3214
gézlﬁ.amnce Ave., pt. A-3803, Chicago

TREMENDOUS Profits in mail order
selling. Detalls free. MM, Box 1156. South
Miami, Florida.

OWHN Your Company—initial investment
can be returned within one year. Unigue
25¢ car wash businesz with no personnel,
Coin operated. No inventory worries. Bim-
ple records. Good incom

0 e, No labor ecost.
Make money while you sleep! Write U Du
Car Wash Inec., Buite 307. 3435 Broadway,
Kansas City, Missouri.
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GET Into custom upholstery. Turn old
furniture into big money spare time Re-
upholster chairs, divans like new. Make
cus H % covers, drapes. No experience
required. We supply everything. Write for
big free illustrated book on easy home in-
struction and how we start wou in big
money home business. Modern Upholstery

Institute, Dept. U296, Fallbrook, Calif.

INVENTIONS, New product ideas for
manufacturers, Write us product types of
interest to you. Hessler BSales, Dept.
E'ilail-m' Invention Brokers, Fremont,

DISTRIBUTE New air-operated vacuum
cleaner to service stations, Protected ter-
ritory. Inka Industries, 2406-M Crocker,
Houston 8, Texas.

OPERATE Real estate, insurance agency.
Pass state examination. Free details. Na-
tionwide, 28 East Jackson Blvd.. Sulte
1204AA, Chicago 4. Illincis,

CO-DISTRIBUTORS ‘Wanted. Details
and sample magazine 50¢. Marcedco, 731
Casita Way, T.thnl Callf. Send 50¢ now,

REFPAIR Hydraulic jacks, Detalls Irl,-e
Write: Hydraulic Parts Supply. 3000 Moun-
tain, El , Texas,

RAIBE Cash to make money with. We
show you how. Free proof. Counselor, Box
331, Harlingen 17, Texas.

ED'D[{KEEPERB Amm.mtanlu Operate
a bookkeeping service. Part or full time,
Amazing simplified system. Wonderful
money-making opportunities, Complete in-
formation free. National Bookkeeping
Service. Sulte 307, 3435 Broadway, Kansas
Clty 11, Mo

YOUR Own Business! It takes talent to
equal the $1000 a week earnings of the
successful maill order operators. If the
challenge I8 to your liking we can supply
the best and latest in scientific business
methods used by the modern “'Soldler of

Fortune' in the mail order field. Send §2.
T day money¥ back guarantes, K. C. Re-
search & Services, Dept. 5, P.O. Box 1423,
HKansas City, Mo. 64141.
MONEYMAKING
OPPORTUNITIES

ATTRACTIVE Mail offers. Free litera-
ture. Eaton's, 708PM Gold, Centralia,
Wash. BES31.

MAEE Mone dulng research, survey,
sparetime. Send 25 cents for detalls. Dod-
son, 115 8. Forth, N:rm -‘.‘Jresnn

START Your own hnme mnilnrd;er busi-
ness, sparetime! Easy: Pascinating. profi-
tjnnlﬂ! Alfano, 19-PM Pine, Closter, New
rru:.r.

P‘R!E Report: 609 sual, successful
businesses. Box 132 :PZ Whulin: IIIInnIl

TESTED Proven Mailorder methods. Lit-
;zr'al‘.%rl? free. Arco, Box 61, Forest Hills

PAINT Signs for yoursell—others! Easy
with our letter patterns, supplies, Also
““Raised Letters.”" Paulow, Crystal Falls,
Michigan 49820.

JEWELRY From Hawali will make
money. Detalls [ree. Chandler's, Wailu
Hawail., Dept. 37

LEARN How to invest in new U.8, coins.
Make 207 to 2007 profit vearly. without
rizsk! Guerinot, 154 Masseth Street, Roch-
ester 6, New York.

LEARN The secrets of repairing junk
batteries, “Fabulous Profits’’ at home. De-
talls. Batteryman, Prunedale P.O.. Salin-
as, California.

GARETTES. Make 20 plain or filter-

un Iﬂ{r "m:r g ’fﬂmelhﬂl in :

op AYOT e ATS.

Eutt.u!rl:r' Moberly, Box Mpmﬁgom
entucky.

58 POPULAR MECHANICS

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

WANTA Win & contest? We'll help!
. pointers and particulars.
ear's trial subscription.
115668, St. Petersburg, Fla,

EARN $240.00 a month at home, spare
time, doing only two §5.00 invisible mend-
ing jobs a day. Big money paid for serv-
ice that makes cuts, tears disappear from
fabrics, teady demand. Details free.
Fabricon, 1532 Howard, Chicago 26, IlL

BAKE New greaseless doughnuts In
kitehen. Sell storez, Free recipes. Melvin,
3605 South 15th, Minneapolis 7. Minn.

BIG Money ralsing fishworms and
crickels. Free literature. Carter Hatchery.
Plains, Georgla.

SUCCESSFULLY Learn ?hauto oil color-
ing. erert home traini or good income
by mail. Pree bool ollywood Enter-

klet.
prises, 1023P, Hyperion. Holl
Calif. 20029,

INVESTIGATORS Earn big Incomes.
Learn this exciting business. Free details,
E'YP' Trader, 210 Pifth Ave., New York 10,

RAISE Venture capital. Simplified meth-
ods. Tested sources. National Counselor
Reports, Harlingen 5, Texas.

LIQUID Rubber, molds, plastercraft
kits, hobby supplies. Sample and catalog
H‘.ﬁ 'ffun!ﬁ Company, Box 20-B, Peoria,

nols

AMAZING Successes through Iranchises!
Become exclusive franchise holder your
territory. Information rushed. National
Franchise Reports, WP-528, 333 North
Michigan, Chicago 1.

MAKE It big! Sell mailorder manuals,
Tremendous market. Profits up to 4857
Free details and sample clreulars. Rut-
ward Publications, 125 Bryant, Columbia
Station, Ohio.

EASY To start rubber stamp business
at home in spare time. Make up to 85,80
an hour without experience. Facts [ree.
erte Roberts, 1512 Jarvis, Room CR-2-

Ghicusn Eﬂ

EARN llﬂmm month
keeping Tax Service. Details

rating Book-
free. Univer-

WORLD'S Greatest Collection *“‘Money-
Making Ideas.”” $1.00. Phelps, 133 Pac
Eldg.., Salem, Oregon.

MEN — Women! Start money-making
plastie laminating business at home in
spare time. Material that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders brin a day, Write for
full particulars free. Rush name on post-
card to Warner, Room CL-2-HH. 1512 Jar-
viz, Chicago 26, IIl,

“PROFITABLE" Home work gulde 35¢,
Humphreys, 3210 Purcell, Grand Prairie,
Texas T5050.

PROFITABLE OCCUPATIONS

PROFITABLE, Home work gulde 35¢.
Humphreys, 3210 Purcell, Grand Prairle,

Texas T5050.

PHOTOGRAPHS And color slides wanted,
To $500.00 each, Information write Inter-
photo, Box T4607. Hollywood BO004.

sal Bookkeeping, Box 664, Springfield,
Missourl.
BECOME A Notary Public! Win extra

income, prestige, business contacts. Details
{ree. Stationers Exchange, P.O. Box 617,
Kilgore, Texas 75662,

BOOKEKEEPING System, Substantial
profit selling Start Service. Kern, Box 263,
North Hollywood, California.

ABC's O window trimming. Free infor-
mation. Box 557, Whittier, Calif.

MAEKE Plastic novelties for extra in-

come. Low cost home training now avail- |

able. Write for free booklet. Interstate
Training Service, Dept. D-3. Portlnd 12,
Oregon.

EARN Money evenings, copyving and
duplicating comle cartoons for advertisers.
Adservice, Argyle (1), Wisconsin.

e —

IT'S True. It's f[ree. Buccessful mail
order our way. Just write. Worldwide,
BUI 4026, Station H, Columbus, Ohlo.

ZIP-GRIP Clothesline needs no clothes
pins. Terrific moneymaking oppertunity,
Free details. Zi‘paﬂ-rip Bloomsbure,

TREMENDOUS Pm.ll‘.s from new coins!
Free details, Hickman, Box 4108-H. Mem-
Dhlﬂ 4. Tmuuu!

ARTISTIC Interiors. l.;'ﬂat tile, hl'ici.

stone, plagues, Changeable letter s
Wholesale catalog, Duchess, 1005 rat
Ave., Des Plaines, Ill. 600186,

DROP-S8HIP Your way to a mailorder
fortune. Publication $2.00. Pn:me 1024
Lydick, Fort Worth, Texas.

BECOME Independent with sxour own
franchise business. Thousands earning
handsome Incomes. Request interesting

facts today. National Pranchise Heports,
PM-528. 333 Neorth Michigan, Chicago 1.

CHROME Plating. Inatructinns‘l qu!s—
ment and supplies. Platers’ Supply, P.O.
Box 565, Lugo Station, Los Angeles, Callf.

RAISE Pheasants on $100 week plan.
Little eapital and space can make you in-
dependent. Pree details, Great Central
System, Columbus 1. Kansas.

BAKE New greaseless doughnuts in
kitchen. Sell stores, Pree recipes, Michael,
3605 South 15th, Minneapolis 7. Minn.

BIG Money ralsing fishworms and
erickets., Free llterature. Carter Wormery,

Plains, Georgla.

EARN $240.00 A month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. Big money paid for service
that makes tears disappear from
fabrics. Steady demand. Details free.

Fabricon, 1588 Howard, Chicago 26, Ill.
SHARPEN BScissors, pinkers, cllgmrs.
Inexpensive machines, supplies. lack-

hawks, Sheldahl. Towa.

‘D’END:NB Machines. No selling. Operate
a route of coin machines and earn amaz-
ing profits. 32-page catalogue free. Park-
way Machine Corporation. 715 PMP Ensor
Street, Baltimore 2, Maryland.

NEW Amazing portable 48¢ meal. Direct
selling dealers—wholesalers wanted, En-
close §1 for three meals. idex Corpora-
tion, New Canaan 9, Connecticut.

MAKE M in mail-order. Detalls free.
Pacific, Box 202, San Gabriel, Callf. 01778,

MNET $7.00 Hourly usInT muriatic m:ld
Absolutely proven, len— 1.00.
Valchemco, X EH

MAKE Mon writin short paragraphs!
No tedious study! I tell you what to write,

where and how to sell, and supply list of
editors ing from beginners. Many small
checks kliv Write to sell, right
away. Send tn:r{uree acts., Benson Barrett,
Dept. C27-U, 6218 Clark, Chicago 28,

FREE Report:
businesses." Box
nois,

08 unusual, successful
122-PA, Wheeling, Illi-

CEILING Tiles, New way to fix acousti-
cal tiles to bare joists without ltnrlmnl
Earn extra $100.00 a week in your spare
time. Send $2.00 for 100 sample clips and
full instructions. SBummit-Beal. Box 4796,
Richmind, Va. 23220,

“PROFITS In mallorder.”” Your own
home operated business, Free details.
Modern-Age, 1308-P Edgeworth, Mechan-
icsville, Va.

LEARN Civil and r.rimlnll investigation
at home, Earn steady M E-tl.t.u .10
Institute Applied ar.ienu 1
Dept. 168, Chicago 40 Illinnll



INVESTIGATE Accidents, Earn 8750 to
$1.000 monthly., Men urgently needed. Car
furnished, Expenses pald. No selling. No
mlln&mmuuunn necessary. Plek own job

Investigate full time. Or earn

$8.44 hour spare time. Write for Free
Literature. obligation, Univaraal_
CPM-T, 6801 Hlllcrut. allas 5, Texas.

FREE Book “'880 Successful, Little-
Known Businesses."" Work home! Plymouth
T7G, Brooklyn 4, New York.

BETTER Yoursell! Become a professional
accident investigator earning up to $1,000
monthly operating own business. Or, as in-
SUrance company In\r!at.lgatur with ear
furnished. expenses paid. Simplified home
tralning in spare time. College unnecces-
sary. Insurance Iinvestigators wurgently
needed. Free employment help, Free book-
let. No obligation. United Schools, G28C.
1626 QGlendale, Orlando, Florida.

86 PROFIT ma]:l.n¥ Tips'" for home
mail profits: Request free details. Mert-
mann, 308 Herkimer, N. Bellmore, N.Y.

MAKE Money writing short paragraphs,
Information free. Barrett, Dept. C27-UA,
6216 No. Clark. Chicago 26.

MONEY: Become finance broker part or
full time. Ra-Mar, P.Q. Box 482 Desk 3.
Oklahoma City, Oklahoma.

WHOLESALE Magazine subscriptions,
Highest commissions! Bonug! Box 151WA,
Freshmeadows, MY, 11365,

BIGGER Profits, mcre repeats, more
mvl:l:ng::r selling quality teargas devices,
Randim, 7024 Wisconsin, Bethesda, Mary-

MONEY—Become a finance broker full
art time. Ra-Mar, Box 482, Desk =3,
Oklahoma City, Okla.

e

“HOW To turn extra time into extra
money,"" Valuable book $2.50. Eventful
Enterprises, P.O. Box 83, Elmira, N.Y.

AGENTS WANTED

MAKE Tremendous spare time income,
as much as $100 a week, selling highest
quality gifts, novelties and greeting cards,
Write for samples on approval. Robinson
Cards, Dept. 501, Clinton. Mass.

$300 month
White's Rabbitry, Mt

RAISE Rabbits for us on
g’la.n Free details,
ernon, Ohio.

PRINTING, Advertising salesmen—Ex-
cellent moneymaking sideline selling de-
calcomania name plates, small guantities,
Automobile initials, sign letters. Free
samples, Ralco, XL, Boston 18, Mass.

YOUR Own business—Used suits $1.50;
overcoats 65¢; mackinaws 15¢, shoes 1215¢:
" coats 30¢; dresses 15¢. Enormous
profits. Catalog free. Nathan Portnoy
Assoclates, 2108-AA Roosevelt Road., Chi-
cago 8, Il

ESTABLISH Your own business. Low
prices on used clothing, shoes, household
oods. Unlimited ts. Free catalog.
orthwestern Distributors, 21290 No, West-
ern Avenue, Chicago 47, Illinois.

RUN Epm'-u time greeting card-gift shop
gt home! Show friends samples of new
1864 Christmas. All-oceazion greeting
cards, gifts! Take orders. Earn to 100%
profit. No experience needed. Try without
cost! 8 ial fund ralsing plans for or-
ganizations. Rush name for samples on
approval. Regal OGreetings. Dept. 173C,
rondale, Michigan.

MEN! Women! 60% profit on cosmeties,
Famous nationally advertized Hollywood
Cosmetics pay 6807% . Make $25 day up. Hire
others, For free samples, details. write
?ﬁtﬁlﬂiﬂ Girl. Glendale., California, Dept.

MAKE Extra Money—sthow {riends,
neighbors—Gifts, Stationery. Christmas—
All Oeccasion Cards. Experience unneces-
sary. Salable Samples on approval, Free
Catalog, Free Name Imprinted Christmas
Card Album. Hedenkamp, 361 Broadway.
Dept. PM-88, New York.

SALESMEN Make big profits selling *'do-
it-yourself'" sign kits to merchants, Infor-
mation free. Slgnmakers, Inc.. Dept. PM4,
Box 6626, Denver 16, Colorado.

100% PROFIT MNationall advertised
cosmetics for negro market, Sells fast.
sample offer. 'Jllmor Dept. HD,

Free
2451 Michigan, Chicago 1

DOES A $10,000 a vear shoe business
sound good to you? Absolutely no invest-
ment required. Write for full details,
Chester Ehucs Dept. B18, Brockton, Mass,

MAEE Elg money soliciting delinquent
accounts, Prospects everywhere. ific
commissions. General Finance Co., Dept.
ﬁﬁ? Pickwick Bldg., Kanszas City, Mo,

“FREE Dealer Price List™ 1: hair
E\rec“ supplies. Home of the Shur-Lee
igs. P.O. Box 3823, Sarasota,

AMAZING Christmas card profits! Make
T3¢ on $1.25 assortment; $75.00 on 100.
Extra bonuses, 230 new, easy money-mak-
ers. 50 Name-Imprinted Christmas Cards

and beautiful $1.25 everlasting rose ar-
rangement free with apﬁ;‘ova] assortment,
Crenge. 4401 Cermak AD=-AA, Chi-
cago 23.

BE The Popular Mechanics rmre.unt,aa
tive in your nelghborhood and earn
profits in your spare time. Write l'-‘uprullr
Mechanles, Room TA. 250 West 56th St..
New York 19, N.Y.

SALESMEN—DISTRIBEUTORS

DISTRIBUTORS Wanted for established
toy business. Literature on regquest, Rich-
grd Holley, 3579-15A. Parsippany, New

ErEey.

SENSATIONAL New longer-burning light
bulb., Amazing free replacement guarantee,
never again buy light bulbs. No competi-
tion., Multi-million dellar market yours
alone. Make small fortune even spare time.
Incredibly quick sales. Free sales kif. Mer-
lte (Bulb div.), 114 3Ind, Dept. C-T4Y,
New York 18.

£1,000.00 A Month for making dramaltie
3-zecond demonstration of amazing lght-
weight Presto Fire Extinguisher. ew
chemical used by airforce, snuffs out fires
instantly, Only $4.85. Terrific commissions.
Millions want it. Free kit, Merlite, 114 E.
ind, Dept. P-66Y, New York 16

SELL #0 sec, tubeless tire repair. Free
aﬁmnlﬂ. Details. PM Box 15082, Tampa,
a.

You're interested in making money

in stl:llnz see the hundreds of exceptional

opportunities in Salesmen's Opportunity

azine. Send name for your copy. abso-

free. Tell us what you're selling

nuw Opportunity, 848 N. Dearborn, Dept.
., Chicage 10, Illinois,

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, 8tart right now.
mtmmﬂ Press, Dept. B, North Chicago,

inols.

SELL Advertising book matches. Write
us today, we put you in business by re-
turn mail; handling complete line ad book
matches in demand by every business
right in your town! No investment; every-
thing furnished free! Top commissions
daily! Superior Mateh, Dept. M-T64, T530
8. Greenwood, Chicago 19, Illinois.

MAKE Extra money selling advertising
matchbooks. Free catalog and sales outfit.
Matcheorp, Dept. PM-74, Chicago 32.

MAKE Bi rru.'ml:&ir taking urdern for
stark Dwar{ {ruit trees. Everybody can
now grow giant size npplu peaches, pears,
in their vards. Also shade trees. shrubs,

vines, roses, etc. Outfit free. Stark Bro's,
Desk 30175, Louisiana, Missouri.

EMPLOYMENT INFORMATION

QUICK. Easy, inexpensive
for all Government jobs
F & E SBpeclalties, 1007
Michigan.

JOBS, Ships. $100.00 weekly. Beginners,
men, women. Seamans Service, Box 41M,
New York 21, New York.

preparation
Free details,
secenter, Fenton,

WORK For the U.S. Government. Send
$1.00 tor next five monthly issues contain-
ing announcements of Federal job exami-

natlons. Good pay plus fringe benefits,
Civil Service Reporter, 330 Newbury Street,
Boston 15, Massachusetts,

DIRECTORY Reports. Construction,
aviation, shipping, n‘l.'lﬂald.l- government,
manufacturing etc, foreign—

stateside. Halpiu.'l Im:lrmnum plus job-
m!'t.t.irniT tips on pre I.nl application let-
ters neonditional oney-back ATAN=
tee, Only $3.00 tlﬂ!ﬁ alrmail) Research
Services, Box 6768-PM. Bt. Louls, Mis-
souri 63144,

DIRECTORY Of Foreign-U.S.A. job
possibilities. Most  occcupations. Up to
$1600.00 monthly. Often free transporta-
tion. Benefits, efbact guarantee. Send
21.50 (52.00 tirm il). International Em-
golymed?:ml’u -7. Box 22038, Indianapolis

FOREIGN Employment.
other work projects. Good paying overseas
Jobs with extras. travel expenses. Write
anly: Foreign aer'.rlea Bureau, Dept. PM,
Bradenton Beach, da.

Construction,

*'COMPLETE Gulde to U.8. Civil Service
Jobs,” with latest salary increases author-
ized by Congress. 128 pages. $1.00 plus 25¢
nostage ‘handling. No risk—10 day money-
hm:k ﬂrnntﬂ. Job Opportunities, Dept.

281, Flushing 52, New York.

TREMENDOUS Oppnrtunittu —U.8.A.—
Overseas—Choose Jobs—Locations—Trans-
portation—Free Details. Occupations, In-
;eﬁmﬁt%gnal Airport, Box 100-C4. Jamaica

APPRENTICESHIP Listings for special-
ized fields, Write ""Listings,”” Box 543, Fre-
mont, Ohio, $5.00.

AUSTRALIA! Your skills are needed in
beoming Australia! Adventure! Tremen-
dous opportunities! Government-assisted
ﬁlassu:t il gualified. Details $1.00. Irving
PTE.':’:'I? 239 NE “'D,”" Grants Pass. Oregon

WHAT State do you want to work in?
Florida? California? Arizena? Colorado?
Other? Our State Civil Service Manual,
covering 50 states, tells how. Price $2.00
airmail (refundable), American Features
Syndicate, Dept. 88, 1880 Como Ave., Bt.
Paul, Minnesota 55108,

FOREIGN—U .8 A, Hot listings. All-vear
jobs now hiring. Transportation. Family
relocation. Stamped, return envelope.
Global, Box 286, Oroville, Calif.

EMPLOYMENT Resume composed and
edited in 20 copies. Send name and address
lus £1.00 to Information Service, P.O.
n&h 158, Warehouse Point. Connecticut

MUSIC AND MUSICAL
INSTRUMENTS

FREE! Sample recording of wour ann.1
poem. Musicrest Pruductimu -ETIE H
wood Blvd., Hollywood 28,

Iy-

DISTRIBUTORS ‘Wanted
blades. Buhl, Box 34, Princeton.

for razor
Florida.

NEW Profits—packaged fisherman’s item.
Nichols', Box 647, Littleton, Colorado B0120,

CALENDARS. Novelties, Full or part
time, Liberal commissions. Fleming, 6535-
A Cottage Grove, Chicago 37.

POEMS Wanted for musical setting and
recording by Ameriea’s largest song studlo.
Send poems. Free examination. Five Star
ﬂuslc Masters, 6-M Beacon, Boston 8,

AES.
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ACCORDIONS, Guitars. chord organs!
Save 1y, Famous makes. Free home trial.
Easy terms. Trades, Free catalogs. Mention
instrument. International Music Mart,
Dept, R, ma Chicago Avenue, Chicago 23,

S0ONG Ideas wanted, Write with active,
professional songwriters with publisher
contacts. Records made. Share royalties,
Send jdeas—Iiree examination. Songwriters'

Associates, 236 W. 55 8t., N.Y. 18-P.
SO0NGPOEME Wanted. Send for
offer, Nashville Music Institute, Box

532-PM, Nashville, Tennessee,

RECORDS! Discounts on all LP's, Free
details. Citadel Record Club, 545 Pifth
Ave.. Dept. 2, New York 17, N, ¥.

POEMS Wanted for musical setting and
recording. Send ms. Free examination.
Crown Music mpany, 48-C West
Street. New York 1

ELECTRIC Guitars, amplifiers, whaole=
E:Elﬁim catalog. Carvin, PMM, Covina,
al .

GUITAR. Banjo Hlkinl books, Plans,
necks, tools.

woods, g hnwood
510 East 11th Street, Hﬂr ork 9, N. Y.

POEMS Needed. 8 151 offer. Free
urprising

recordings. Successful Songs, 6 N
Danbury 4, Connecticut,

PLAYER Pilano books, Write for free
list. Vestal Press, Vestal 11, N.¥. 13850.

SONGS Wanted, Pay rovalties. Send
thirty cents for y. Bong Request Maga-
zine, Mount . Michigan,

S0NGPOEM Writers—Top composer with
publisher contacts. Sensational detalls
free. Davis, 10623 G. Westland, Jackson,
Mississippi.

BAND And other musical instruments
sold and excha . Bargains. State in-
strument wan . (We also buy.) Lea
Mountain, Pisgah, Alabama.

USED Professional guitars, amplifiers,
%ll;?m?. Hills, 1215 War Memorial, Peoria,
nois.

ciing parthsrs, Witk wEecher wopist

w ers or E er supplying

fl famous hit ade talent fnr
record companies.

l‘-'G
musical setting. Tremendous opgnrt
Hollywood Song Writers' Gulld, 8280 &l.m-
set Boulevard, Suite 414, Hollywood, Call-
fornia 90028.

FREE Musical settings: Recordings for
songpoems selected! Castle’ s 2‘.03 M West
46th Street. New York City 3

POEMS. Recording contract if accepted.
Free musical setting. Silvertone Records,
6311 Yuecea, Hollywood, California.

.M}BUH.DIOH-Q-R.AH& 874 Bl.'ﬂ.dm
New York 3, N. Tremendous discounts
Top brands. h-u- ‘brochure.

FIX Your own TV. Save 80% ! Send for
free illustrated chart showing how! We'll
include giant electronics catalog. ‘Elgtr:m,
468-M Jericho Turnpike, Migeola

800 PAGE Book contains 10,000 money-
making formulas, processes, $5. Wilson,

Box 103, Mount Royal Station, Montreal
Canada.

ASTOUNDING Government Surplus il-
lustrated electronics catalog 10¢. Meshna,
Nahant, Mass,

C-B'ERS—Ground Plane Antennas. List
£9.95 and up. Dealers wanted. Wrile cir-
cular. Komet Electronics, P.O. 222PM,
Tilton, N.H. 03276.

FPREE! Unigue “‘Do-It-Yoursell TV Re-

ir Folder."” Get your copy now by send-
ng for free information on our new TV
Fixit-Aid Kit. Nothing lke it on the mar-
ket. Unlimited Enterprise, Ine., 8770 Air-
line H.lthm Baton Rouge, Loulsiana.

FREE Electronics catalog. Tr!ln!ullnua
bargains. Electrolabs, Dept. C-604B, Hew-
lett, N.Y. 11557.

SURPLUS Tubes. 88N7, 12AU7. SAKS,
20¢ each. Others 60¢. Guaranteed. G and 5,
2444 Woodstock, Pittsburgh, Pa, 15218,

TV CAMERAS, transmitters. converters,
ete. Lowest factory prices. Catalog 10¢.
}I’Iainﬁul.rd, 190-48—88th Ave., Hollis, N.Y.

MANUPACTURING Formulas, Litera-
tl.me PEBIE; Write, Chemist, Box 3317-C, Orr-
ville, 0.

BEGINNERS Hanumctunnz Formulas.
Write Laughhunn, 4704 Field Station. St.
Louls, Mo. 63108,

PLASTICS

BOXES, Plastic. 200 sizes., Free list.
Althor, 2301 Benson Ave., Brooklyn, M. Y.

NEW Ligquid casting plastic clear colors.
bed real fowers, tterflies, photos,
colns. Send 25¢ for two handbooks, “How

to Cast Liquid Plaﬂ.lc:” and "“"How Lo
Make Extra at Home.'' Castolite,
Dept. 101H, Wundat.uck Ilinois.

PLASTIC Embﬂ!dm, jewelry workers.
We have everything. Findings, moulds.
Nﬂr mu.lugrm David C-u 20 Garden St.,

ovidence 3, .

KIT s—Dynaco Specialists—Kits
at reasonable prices are our specialty. Alsg
custom wired kits guaranteed to exceed
standards at substantial savings.
Beautiful handerafted Wﬂnut cases lor
complete Dynaco line, g‘u.l. everything in
audio. Kiteraft, Dept. P 38 Washi n&tfn
Avenue, Brooklyn, N.Y. 11238, MA 2

FREE Catalog: itemized prices on leather
wallets, billfolds, purm bnwl:lnl ba
belts. From Mexico, 5. L Impo
2748 Wisteria, New Drﬂna.

BUY IT WHOLESALE

SCIENCE & CHEMISTRY

EXPERIMENTER'S Handbook free with
b r discounts catalogue, 25¢. Hagenow
Laboratories, Manitowoe, Wisconsin,

ROCEETE: New {llustrated catalog 25¢
Single and multistage kits, cones, engines,
launchers, trackers, technical information,
ete., Past service, Estes Industries, Pen-
roze 7, Colorado.

CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories.
Catalog 35¢. Dept. M-50, Blological Sup-
;!r Co., 1176 Mt. Hope Ave., Rochester

. N. ¥,

ILLUSTRATED Catalo
mineralogy, biology 25¢.
tories. Evanston, Illinois.

Chemistry,
racey Labora-

UNUSUAL Chemistry books, courses,
kits! Rare chemicals, cheap! Catalog 25¢.
N8C, Box 11133, Palo Alto, Calif.

—

NEW @-color deluxe below wholesale cat-
alog. Automobile catalog and others. Pur-
niture, ulut-hlu¥ housewares. appliances,
refrigerators, freezers, washers, dryers,
televisions, radios, luggage, binoculars, hi-
fi, stereo, phonographs, recorders, cameras,
projectors, m eal instruments, mnln;

. t typewriters,
ewelry, cﬁun discounts on thousands of
name brand items. Por free specimen list

of actual fac prices—posteard: Selbyco
—&, Decatur, Illinois.
FREE! Name brands catalog! Your own

hufn profit business. Sell name brands,
1 or part time. Mo inventory, no invest-
ment. More than 2,000 name brand items;
lowest wholesale prices, Watches, :Iurwelr:r.
cameras, hi-fl, stereoc radioz-phonos, ap-
pliances, housewares, hardware, power
tmuljlml:u“tl“ mrut:icnl 1nutrtmunt|. garden
ent, sporting N mADny
th vors of nlmn brlnﬂ.!- " Million
dallar l.nuntuw shipped complete
in 24 hours! Bend for Im. beau ¥
sale price lat H. B, Davie Gorn. Dept.
sale price N . B. v orp. .
PM. 145 W. 15 St.. New York 11. N. T

ROCKETS! Flight kits, testing equip-
ment. Catal 25¢. Rocket Development
Corporation, x 522-P. Richmond, Indi-
AnA.

GUITARS! l"l.mmu Brands. Save up to
40% . Free Catalogs. Write: National Gultar
Sales t. PM, Box 417, Parkersburg,
West Virginia.

RADIO, TELEVISION
AND ELECTRONICS

TAPE Recorders. SBave 30-60% on stereo
tape, Free 50-page catalog. Saxitone, 1776
Columbia Road., Washington, D.C. 20008,

tubes. World's lowest
TV-industrial, special
ris cata-

BRAND HNew
prices on radio,
?‘I.I:I.'PNE tubes. Write for Iree

g. United Radio., Newark, N.J

TAPE Recorders, hi-fi components. Sleep
lea.mlmt equipment. tapes. Unusual values,

alog, Dressner, 1523 Jericho Tpke,
New Hyde Park 3, N. Y.

3¢ RADIO & TV tubes. Free list. Cor-
:Imll.llzlil-l'l' University, San Diego 5, Cali-
ornia.

TRANSISTOR Radios repaired: $5.00.
Covers repalr, return Butu.u. Guaranteed,
Mail radio, $5.00 to & W Electronics,
124 Hilltop, Baxter, W.Va., 26560.

60 POP‘UL&R MECHANICS

AMAZING New book of sclence experi-
ments, formulas, -.nd catalogue of labora-
tory supplies. Only 35¢. National Seclen-
tifle Co., 13 Bo, Park Avenue, Dept. PM-T,
Lombard, Illinois.

ROCKET Fuse. 20 feet $1.00. New illus-
trated rocket supply catalog 25¢, Central

Rocket Company, tupw:l Wisconsin.
232 PAGE cl.t-alni $£2.00. Laboratory
Materials, 1330 Hyde Park Blvd., Chicago
51, Ijll.nni:
LIQUID Rocket, 75 lbs. thrust 5° long.
Complete plans $1.98 Missile Research,
517 Elder, Anaheim, California.

FORMULAS, PLANS, ETC.

FORMULAS—ALl

kinds, Amazing big
catalog, 10¢. Kemixal,

Park Ridge. IIL

LATE, Modern manufacturing formulas,
Ll,ltktru, Moon Chemical, Martville, New
York.

ONE-Way glass and hundreds more
simple homéwork money-making formu-
las are described in our free brochures.
Western Chemicals, Box 18718-C. Los An-
geles 10, Calif

USED And new watches §2 up. Pree list.
Hnllt-h;.m Watches, 5-PM So. Wabash, Chil-
CAED

WORLD'S Largest wholesale supply. Buy
from 679 American, European, Japanese
wholesalers, Tallormade suits from Hong-
kong. 123 dropship catalogs. Rockbottom
prices, Free details. International Buyers,
216-M Jackson, Chicago 6. Illinois.

ELECTRIC Quitars, amplifiers, whole-
:}llﬁt Free catalog. Carvin PMW, Covina,
o

BUY Direct from factories! Appliances,
cameras, watlches! Free detalls! Cam Com-
?:",'F" 436PA Bloomfleld Ave.. Verona,

300,000 ITEMS at wholesale profitable
mail order, dropship imports. Detalls free,
ertenﬂgkman. Ri. 8. Box 1198, Greens-

BARGAING! Buy wholesale and below!

Appliances, furniture, sports equipment,
televislon, cameras, watches ewelry,
thousands more, Name brands, new

cars at huge discounts up to $1,000. All
makes. Free detalls. Worldwide Bargain
Hunters, Box 730-A. Holland. Michigan.

300, PRODU
teday! Wholesalers,
New York 1, N.Y.

CT8 Wholesale! Write
1265-MR Broadway,




IF You are a member of any automobile
discount club, contact us. Save $100 to $200.

Buy direct from source! Free brochure,
jetures, prices, Box 825, North Bergen,
ew Jersey.

SPECIAL SERVICES

1Q Test. Complete results. Free informa-
ti.inu. Test, 4646 Pierce, Riverside, Cali-
ornia,

WHAT Can I do for you in the World's
Fair City of New York. Harding, Box 111,
New York City 10028

CIVIL Service jobs. preparations. Free
list. Tole House, Box 2521A, Hollywood,
Calliernia D0028.

EDUCATIONAL AND
INSTRUCTION

OWN Collection agency, “Little Gold
!{mﬂ“ Franklin Credit, Roanoke, Vir-
ginia.

FIANO Tuning pays. Blg money in
spare time. Learn at home. No musical
knowledge necessary. Phonograph, rec-
ords, tools and Instructions furnished.
Electronie t.unl.nz also taught. Free cata-
10111 Cnpcitu.l Tuning .Evl:l'.l.ﬂol 3160 B.W,

Court, Ft. Lauderdale, Fla.
MISSOURI Auction School. Pree cata-
!5?{‘1! 1330-03 Linwood, Kansas City, Mo.

NEW! Speedbockkeeping for book-
keepers. Write Lestime, 3478 Northwest
Tth Street, Miami, Florida 33135,

WﬁRT A diesel career? Higher pay? Ad-
vancement? We can help you qualify!
Complete diesel, tractor and heavy equip-
ment and Cummins diesel engine =
method home-training courses available,
Write today, Interstate Tralning Service,
Dept. B-3. Portland 12, Oregon.

LEARN Rﬂ.dlu and electronics at home,
Only %1495, All tubes, parts, tools. in-
cluded. Write for full information. Edu-
Kits, Dept. 603B, Hewlett, N.¥. 11557.

SWEDISH Massage and Physical culture
gn big profits. Learn at home, Diploma.
catalog. National Institute, Drpt

E74, 207 North Michigan, Chicago 1.

LEARN .&uctlon;ﬁrmz 'I‘é:m mnnHFret
MT Relsch Auction llege, a50mn
City Iowa.

HIGH School diploma at home, Licensed
teachers. Send age, highest grade com-
pleted for free details. No salesman will
call, Southern States Academy, Station
E-16, Atlanta, Ga.

FPIANO Tuning gulckly learned with
home study course. Diploma granted.
Amerfcan Tuning School, Gillroy, Calif.

INVESTIGATOR'S Course. Credentials,
diploma. Free information. Southwestern
Institute Criminology, Box 201, Geronimo,

O,
EWEDISH Massage. technigue.
Post graduate. Home st ; RaelldellL
. Dr. Swanson's Illinols Licensed

Diploma
BEEII.'IDI. 3808-PL Alta Vista, Chicago 13.

PENMANSHIP ﬂn:ru:h:r Ilmmn poar
manship quickly. De ﬂl . Dzment,
665-34, Bt. Louls 88,

MEN Wanted. Earn $125 a week and
up. Master a trade with a future. Learn
auto diesel mechanics in our shops. You
learn with tools on real equipment. Earn
while you learn, Many of our graduates

(21 135 a week and up, Write for free
bulletin: Dept. 256, Auto Diesel College,
Nashville 3, Tenn.

BE A real estate broker. Insure security
for yourzell and your family. at
home. Prepare for state examination. GI
ﬁpmvnd Write for (free bock m%.

ver School of Real Estate, 3519-
Broadway, Kansas City 11, Mo.

AIRLINE Careers. Adventure! Prestige!
Four-week course, men 18-35. Alrline-
trained um:han Fru P ent service.
lith { Catal r . MecConnell Airline

1030 Micollet, Minneapolls, Minne-

LEARN Asleep or awake! Records, tagE;,

equipment! Free catalog! Drawer PM-
Rui . New Mexico.

PROFESSIONAL Investigators. Home
study. Lapel pin. Certificate,
2758CA-W. Broadway., Los An;ﬂu 11
Calif.

GET A British degree. Divinity, Philos-
ophy. Radionies. 35 courses. Prospectus
free. Brantridge Forest School, "Lodge

}irldl.:tlr‘ldge Forest, Balcombe, SBussex, Eng-
and.

BOOKKEEPERS. own
“Dollar-A-Week' szystem. Ellis. Box 200,
Cedar Grove, North Carolina.

INVESTIGATORS. Opportunities galore
for investigators. High pay, Interesting
work. Men—Women. Easy home study
course. Badge and Diploma to graduates,
Write Immediately. Civil Investigative

ency, Ine., 814 W, Colonial, Orlando 1,

.

HIGH School at home in spare time with
G7-year-old school. No classes, Standard
high school texts supplied. Single subjects
if desired. Credit for subjects already com-
pleted. Progress at own s . Diploma
awarded. Information boo Iree . .
write today! American Sehuol Dent- IB'IE
Drexel at 58th, Chicago HM!'I'

WHITEHS Wanted for magazines, Tele-
vision, newspapers., motion plctures. Easy
te learn home-study course sl nwa. you how
to write and sell stories. Free lesson, re-
vealing book, aptitude test, confidential
direclory of publishers that pay profits.
Write: Palmer Institute, 841-AZ8X North
Highland., Hollywood 38, California.

BARTENDERS Home study course. Prac-
tical, inexpensive, complete. 827 Santa
Clara, San Diego 8, Calif.

USED Courses! Books! List 10¢. Smith's,
124 Marlborough, Salem, Mass,

MASTER Waltchmaking at home. Free
sample lesson. Chicago School, Dept. YG.
Fox River Grove, Illinois.

C.I.5.T.—The World Wide Institute of
Home Study—Now 34 global centres—over
250 courses—Engineering, Electronics, Aca-
demic and Commercial—send for your Free
copy of ‘Career Opportunities’ toda
C.I.5.T., 614 Garden City Bullding. 263
Adelaide Street West, Toronto, Canada.

PENMANSHIP Book, ““Ornamental and
Business Writing.” Improve your penman=-
sh% qu!iﬁl:]y. Detalls free. T. Tevis, Chilli-
cothe, Mo.

MAGIC Music. Here is an amazing new
approach to pianc playing, With only min-

utes & day you will learn to play and make
professiona arrangements that will
ln:ul-zr and eliaht everyone, Complete

essons—4§20.00. First five

m'xlllnd for M‘lﬁ Money back guarantee,
Jl:dai:c Music, Box 1333, Ell.n Diego 12, Cali-
ormia

FCC License in 6 weeks. First class ra-
dio telephone. Results guaranteed. Elkins
Radio School, 26030 Inwood, Dallas, Tex.

PPD,

6§ TOUCH Trpewriting
Marco, 536 Tracy,

lessons, 60
, Illinois 61603

FREE Information, correspondence school
directory. courses, unusual organizations,
books. Auree, Central Valley, New York.

PROFITABLE National Camera Repair
gc?nnldgu!ninz at home! PM5, Englewood,

olorado,

MINISTERIAL Home study course.
ualifying examination, Soms, 5855
ermill Road, Kent, Ohio.

Free
Pow-

SUBCONSCIOUS Conditioning remakes
pmnnnlity while you sleep. Pree details.
: Bleep-Learning, Box 25-N, lj'mntn. Wash-
ngton.

FLOWER Arranging At Home. Learn
from Nation's top floral Artists, {ast and
inexpensive. Brochure, Cameron Laidlaw,
2244 Woodward, Detroit, Michigan 48201.

ANNOUNCING! Self-training.
00. Free details. Fisher, 678

. Treatises
;M Patchogue, New York 11772

Medford,

KENOW The Law, it ﬂui" Ask for inter-
esting booklet, **“The w-Trained Man,"
Free! Tﬂ‘h hﬂw to earn prfli'lmlnr;;l LLth:-
ru home-study. books, ma
rials provided. Moderate cost: easy terms,
Write today! Blackstone School of Law,
:IHITIIE. Michigan Ave., Dept. 5-0OB. Chicago

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 Mana;ers Training
School, Dept. PMC-T4A So0. Berrano,
Los Angeles 5, California.

PLA STORIES,
MANUSCRIPTS
BOOK Printing. Lowest cost. Hard cov-
Ers OF PAper . Catalog free. Adams

Printery, 30 West Washington, Chicago 2,
Tlinois,

WANT Manuscripts for publication on
Morgan horses history and breed. Red Fox
Arena, 1289 No. 1st, San Juu c;ut

WANT Your book |:lll.1l:lllll|h»zni*I Learn how
we publish, advertize, promote, distribute.
Many successes, Free booklet PM, Van-
tage, 120 West 31, New York Cilty.

ADVERTISING AGENCI ADV.
SERVICE, MAILING LISTS

FREE Redhot book,
your advertising. Lists

more profit from
best  mailorder

magazines, newspapers. Adservice, 516-H,
Cornelia, Chieago.
MAILORDER Record Book. 30 pages,

Records lni{lﬂu. orders, advertising ex-

ost complete. Just send dime
for postage and handling. C. A, Martin,
Popular Mechanies, 576 Lexington Ave.,
New York, N.Y. 10023,

MAILING Lists most all kinds 1000
§5.00. Free folder. Your circulars mafled
$4.00 1000, Dixie Mailers, Eing, N.C.

ADVERTISING Ratebook leading news-
apers, magazines, free. Chicago Mvu-
fmn: Agency, 28-E Jackson, Chicago 4.

AMAZING New Book—'Profits From
Classified Advertising.'”” Tells how and
what to advertise. sure to read this
book bel'nre you invest me cent in adver-
tising. Write for your copy mnow. C. A,
Martin, Classified Adv ng Manager,
Pup‘u]l.r Mechanies, 575 Lexington Ave.,
New York, N.¥Y. 10022,

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

OFFSET, Letterpresses, varitypers, type=
writers, mimeograph, mulligraph ma-
chines, Bargalns. DixleGraph, King,
North Carolina.

TYPEWRITERS—New portables—rebuilt
standards, Discount prices, free brochures,
Friedmar Machines, 11187 East
Washington Blvd., Whittier. Calif.

RUBBER STAMPS AND OFFICE
SUPPLIES

3-LINE Pocket $1.00. Office $1.50 up.
Stamps, Box 753, Nokomis, Florida 33585,

FREE 32 Page rubber stamp catalog.
Bignature stamps $3.50. Youngers Stamp
Shop, Princeton, Iowa.

WOODWORKING And cabinetmaking
course for beginning and advanced home
craftsmen. Only complete low-cost home
training program avallable, Write for free
booklet. Interstate Training Service, Dept.
G-3. Portland 12, Ore,

STAMP Makers' supplies. Lowest prices
O'Brien's, 421 Jackson, Toledo, Ohlo 43604,
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POCKET 3 lines $1.00, Office stamps
$1.50. Free cltallﬁ. Specialty, 8464 Man-
hattan, Detroit, Mich, 48211.

OFFICE Supplies, printing. Free
logue. ABC, 17242 W, Six, Detroit,
gan 48235,

Cata-
Michi-

RUBBER Stamps, marking devices, sup-
plies. Free catalog. Tabeo, Tomkins Cove,
New York.

FREE Catal

rubber stamps, prin
Eﬂl’ﬂinu Produc Prthu

. Dept. PMT4,

CATALOG: Rubber stamps, business
cards. Martin, 1425 Major, Jefferson City,
Missouri 65101,

CARTOONING. COMMERCIAL
ART, SHOWCARD & SIGN
PAINTING, TATTOOING

LEARN Sign painting at home. Free
talent test. Ben Kerns, Box 812-PM,
Greenville, 5.C.

LEARN Cartooning.
Cartoons, 1017 W.
Ohlo,

BIGN F‘aintinw Fascinating system
%tﬁrrlegr 410 South Western, Springfleld,
0.

Fascinating course,
Mulberry. Springfield.

YOU Can entertaln with chalk talks,
Catalog 10¢. Balda the Cartoonist, Osh-

kosh, Wis.
ART Lessons $6.00 a munth Inc]udes
drawing. painting, commercial art. Art

kits {(wor $25) and materials. Assign-
ments corrected. with overlays, by mall,
and returned to you. Write for free book.
No obligation. Washington School of Art,
Studio 146X, Port Washington, L.I., N.¥.

ART Lessons $6.00 a month. Inecludes
drawing, g;intin . commercial art. Art kits
{worth % materials, Assignments
corrected with overlavs, by mail and re-
turned to you. Write for {ree book. No
obligation. Washington School of Art,
Studio 147X, Port Washington, LI, N.Y.

| tails free. Kelsey Presses, V-1

BUSINESS Cards. 100—$1.00. Printed
: B0 sheets. 50 envelopes $1.25
. 1TW042 Indianhill. Ben-
senville, Illinois,

LOW Cost offset printing. Forms $3.00.
%‘huuund in quantity. Viector. Sharen,
enmna.

DISTINCTIVE Printing free samples,
Ink-Daubers, 933 Longfellow. Jackson,
Mich. 48202

ﬂ‘IERH'IGHT Cli'l'ut.' llgxll Bond: 100
1000—8$5.95; 5000—817

A5, Print,
7191’ Ll'lllhﬂl'\l, Hmt.or Ohio 44060,

BUSINESS Printing. Catalog free. Bill's
Press, 538-P Leffingwell, Kirkwood. Mis-
souri 63122,

FREE Gift with 250 hammerhill letter-
heads $2.75. Samples. Excel Printers, Box
8441, Kansas City, Missouri.

FREE Catalog & aamplu nunlitr print-
ing. Save at Arch Printing. 216-P1 Jack-
son, Chicago

INVENTORS—I{ you have an invention
for sale, patented or unpatented. write for
free brochure outlining manufacturer's re-
quirements, Royalty rates. er Corpo-
ration, C-53-F1, Fremont, Ohio.

AMAZING Booklets; how to protect, sell,
finance and franchise inventions, Excellent
|;Eu1ata. CGalleon, 27 School, Boston, Mass,
n2108.

FREE Cuaranteed protection for your
salable ideas! Sensational trade secret
eliminates attorney, patent. fees. Nnt Teg-
istered malil or n =
teed operational or full rel’und ﬂnlr 0.
Worth much more, Gillenrich Industries,
556 N. Main, Leominstor, Mass.

PROFESSIONAL Patent searches, $6.00,
including official U.8. Patent Office copies
of related U.S, patents! Prompt, depend-
ab]z service, Certified, airmailed! For {ree

“Invention Record Follo' and important
Eatmt information every inventor should

ave, write: United States Inventors SBerv-

ice Company. 1311 "G'" Street NW. Wash-
| ington 5. D.C.
SAVE High fees! Prepare wour patent

OFFSET Catalogue. Lowest prices, fast- |

est service.
Michigan.

RAISED Letter business cards—1.000—
$3.99. Samples, style chart, free. North-
land Enterprises, 114-1.& Sirocco Drive,
Minot, North Dakota 58704

PRINTING & RUEBBER STAMP
OUTFITS & SUPPLIES

DO Your own printing. Bave money.
SBimple rules, We supply everything. Print
for others: good profit.
like engraving too. Have home shop. De-
1, Meriden,
Connecticut.

ILLUSTRATED Silk acreen Pr!nt.ln
structions with
George Shine,
Massachusetts.

::n-

MAKE Your own self-molding rubber
stamps and printing cuts. Plexirubber,
Argyle (1), sconsin.

“"HOW To Make Money With
draw should have. It is free; no obligation.
$imrlr es8 Cartoonists” Exchange,
Dept. 97, Pleasant Hill, Ohio.

Simple |
Cartoons''—A book evervone who likes to |

HARD Type for rubber-stamp mlhng.
printing. Introductory offer 10 or 12
20th Century Medium eaps o L.C. $2.50.
Free catalog. Barco Type, 232 Evergreen,
Bensenville, Il

Anderson Printing. Romeo,

Ralsed printing |

Sup Soul
Box :I.E! A, Eprmsﬂe:ld. 1. i1

uplplicnt.iun yourself! New ‘'‘Do-It-Your-
patent kit now rn.l.ku it easy! Free
“‘Registration Porm.”' Miss Blaine, 306A
Carry Building, Wa.lhlntt.orn B. D.C.

PATENT Searches. including copies of
related U.8. patents, $6.00. Inventors, at-
torneys, manufacturers use my “‘world-

| wide'" airmail service! “Invention Record"™

form and “‘Information Every Inventor
Needs,"" sent [ree! Miss Hu.jrwlrtl 1029P
Vermunt. Washington 5, D.C.

INVENTORS: Your ideas and inventions
(patented; unpatented) expertly searched,
ared. devel or commereial ap-
peal and cash/royvalty sales to manufac-
turers by professional Invention Developer
with excellent record of experience, B.S.,
Industrial Engineering; U.8. Patent Office
ormer Patent Examiner; U.8, Government
former Patent Adviser. Second decade of
relinble service! Free ““Invention Record"™
and Important Information. Alrmailed®
Write: Raymond Lee, Invention Developer,
2114C Bush Building, New York City 36.

GINEER Evaluates design. construc-
H:m utility np earance, marketabllity of
atented, un ted inventions, White-
D&l{ﬂ: a7 Be nul. Boston, Massachusetts

CARTOONERAMA Teaches wyou cl:-
tooning in & new 24 lesson course.

brochure, CFA, Box 263-4X. Brlnfurd

Conn.

BIGH' Flint.inl—lmtruut.lnns. brushes,
catalogue. Eaufmen Signs,

'ﬂmtnwn.

PRINTING, MULTIGRAPHING,
MIMEOGRAPHING,

GUMMED LABELS

TYPE, Printer's, multigraph. Lowest
ﬁugrﬂdprlﬂu Mono Type. Brentwood,

Missouri.

BUSINESS Ca.tdu §2.85 up. Finest lﬂu-
tion, Free samples. MTL Printing, 4005
North Avenue, l:'hjurﬂ 0.

OVERNITE Offset printing 1000 n*.%" x
11°—8§6.50. Postage extra. Evergreen, 85420
Trumbull, Chicago 42.

AMAZING Business printing walues,
%animl!s_ Print Shop, Box 576, Greenville,

HIMEDDR&FHIHG Offset  printing.

samples. Pennway, Drawer 1340.
ﬂcrnntnn Penna.
QUALITY Printing. lowest prices. Sam-

ples, Dowllnl Products, Dept. PMT4, Pitts-
town, N.J

FREE Literature! Thermographed busi-
ness cards, rubber stamps. OGriffin, 322
West State, Ithaca, New York 14850,
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outfits, supplies. Kie-
oad, Kalamazoo, Mich.

RUBBER Stam
wiet, 2025 Barney

INVENTIONS WANTED

FOR INVENTORS

INVENTORS: Save time and money.
Prepare and fle your own patent applica-
tion. Cur complere “Patent Kit'" ma it
easy. Includes detailed instructions and
all necessary material. Only $12.95. Mone
back guarantee. Don't delay, Send chi
or money order today to National Inventors
Bervice, 1244 10th Btreet, N.W., =101,
Washington, D.C.

PATENTS Skilliully prepared for maxi-
mum commercial value, with useful prod-
uct development. High record of success
in proving and claiming patentability,
Valuable market serviee. Patent prepared
for a fee as low as $200.00. Send for self-
mtmuu record of invention forms free.

eign patents filed at low cost. Thirty
vears establ Joseph O'Brien, Patent
l.nd Development Eﬂl‘lnlﬂ',
, New York 38, N

132 Nassau

U.8. Patent office searches—$5.00. Free
invention record. Patents engineered.
Patent Office Searchers, 233 Broadway.
Room 3615, New York.

PATENT And invention development,
licensed professional patent engineer an
U. 5. Patent Office former examiner, and
erralslnurm: specialists, Your inventions

ideas engineered for patent protection
amd commercial value. Inventions devel-
oped by us ne&nultﬂl for cl.ul:. or royalties
with our nationwide contacts., Send for

free protection *Invention Certificates”
patent

and further interesting. wvaluable
information. George mﬁrﬂtw, Licensed
Professional Patent Engineer, Woolworth
Building, New York.

INVENTIONS Wanted. Patented:
patented. Tremendous manufacturers
Gilobal Marketing Service, 2420G TTth,
Oakland 5. California.

un-
lists.

INVENTIONS Wanted for manufacturers
patented or not. Write for {ree brochure.
E:mtlu Design, 3427 5th, San Diego 1.

PATENTS. Pat. pend. wanted. Could be

rich, rewardln to you, Manufacturérs Re-
;.;’l.r:l; C-;] Da.dl,‘ Commonwealth Bldg..
am

INVENTIONS Needed immediately for
manufacturers. Por additional information
write Kessler Corporation, C-537-IW, Fre-
mont, Ohio,

TOY Inventlons, the latest gold rush.
Your Invention and ideas are urlmtlr
needed in this imlsrowln: industry.
ulous royaltles pald for successful tnn
Write for brochure and record of invention
form (for your protection) without obliga-
tin. Playt Research Inc., 132 Lafay-
ette Street, N.Y. 13, N.¥Y.

INVENTORES Wanted: Manufacturers

nud new items! Your inventions, ideas de-

lo&d. for cash/royalty sales. Free “111-
Record'; Information. Rnim

. 2114B Bush Building, New York City

WE Want new patented products. For
manufacture, sale, or marketing. New
Products, 24647 Dartmouth, Dearborn,
Michigan.




MANUFACTURING

WIRE Forming progressive dies,
00l & Die. 413 doth Bt.. Union City
e, on City,

B. Lindberg, prop. y

send
B. L.
N.J.

MODELS — 8mall lot manufacturi
Metals, plastics, ete. Milburn, Burlmng
Eentucky.

MODELS—SHIPS, TRAINS,
PLANMES, ETC.

ROCEET Supplies. New catalog, 25¢.
Bky MIfg. Co., Mineral Point., Pa.

ROCEETS! Five complete blueprints.
Officially approved United States Alti-
tude amplon. Plus instrumentation,

electronie firin
$1.00. Rocketry,
ington 20, D.C.

arachute, 2-stage, fuels,
ept. D, Box 4708, Wash-

ROCEETS: New illustrated catalog ‘.I:ﬁ-t
Bingle and multistage kits, cones, ines,
Luuncnl.i:::. :Eranitmh hgni:nj:ﬂiiu;nniﬁﬁ.

1 rvice, Es -
Tose 2. Colorado. " s "

SHIPF Model kits and fittings: clippers.
Irigates, ete. Catalog paint-tocl list. book
llillt‘I i3¢. Model BEhipways, Box 85, Bogota,

SHIFP and vacht model fittings:
construction hull kits: blu
50¢ for fllustrated catalog.
Ine., 1002
M an.

Pine
Trlnt.u Send
Etowah Avenue, Rcfr: Oak.
i i

4B067.

SEHIP Models. Kits, fittings, plans,
books, tools, engines, motors. Big illus-
trated eatalnég 0¢. James Bliss & Co.,
Dept. SM Atlantic Avenue, Boston 10.
Massachuset

FIBERGLASS Boat kits, hulls—6&4 page
catalogue of kits, ﬂt.tin s hulls and ac-
cessories The, I"'Ibu N. Clinton
Ave., Bay SBhore, N.Y

HOME CRAFTSMEN

WORKSHOF Must! New non-messy
tacky cloth removes dust. lint, specks from
any surface before applving finish., Used
by experts. Bells at 89¢, Send $1 for two
postpaid. Satisfaction or money back.
Bond Chemiecal Products Co.. Dept.

2100 W. Fulton St., Chicago 12, II

PLANS—For tools, exercise equlnment.

PIaTipen s, fiems, eptalos & pix $1.80
n ] ., P.D. 0
Okla. City. Okla. *

WEN Professional power tools, fu.sl.tat.
service. B&B Wholesale. Three Forks 4,
Montana.

BEIL-CRAFTS New "64 catalog. Largest
and finest selection of leathercraft, nrt.ist.
hobby-cralt supplies in the world, Free
glit with first order. Send 50¢, Refundable

with first order. Skil-Crafts, Box 105-P,
Joplin, Missouri,
FOUNDRYETTE 2400° F., 1'% to 48 b,

capacity. Descriptive circular, send 10¢ for
ostage. Kansas City  Specialties Co.,
t. P-5, Marysville, Eans,

WOODWORKERS — Home craftsmen!
Catalog containing lamp parts, veneers,
lazy susan bearings, Swiss movements,
chair cane, folding metal legs, wooden
legs, finishing materials. ete., only 15¢,
%" Specialties, Box 2044-AX. Chicago

PLANS For 1 table with extra two-
for table tamm and model rall-
road. Blueprints B1208 and building in-
structions 3$3.50. Popular Mechanics Serv-
ice Bureau, 575-M Lexington Ave., New
York, N.Y. 10022,

face t

101 PATTERNS of smart Gifts, Novel-
ttu Eh!hr:u Action windmills plus *“Make
Jig Sawing."” $1.00. Mastercraft,

'-'SH "':I'Ml Oleott, Chicago 31.

FREE “Do-It-Yourself'® Leathercraft
Catalog., Tandy Leather Company, Box
T81-¥51, Fort Worth, Texas.

2512 PLANS, Patterns, things to make,
do. Fun. Profit. World's greatest selection.
New catalog 10¢, Craftplans, 18250-A Har-
wood, Homewood, IIl.

HIGHEST Cash—Gold, jewelry, dia-
monds, silver, platinum. Mail articles,
Free information. Chicago Gold & Precious
Metals, 8 E. Monroe, Dept. 1058, Chicago 3.

ELECTROPLATE Nickel, silver or cop=
per. Kit $3.95. Postpaid. Gold $£5.45. De-
tails. Miniplating, Middleboro, Mass,

WATCH And clock repairing books. Free
catalog. North American, Box T7-AU. Fox
River Grove, Illinois.

PATIO Tables! Bird baths! Made for
pennies. No rubber or aluminum molds.
Pattern $2.00, Black Canyon Enterprise,
Box 21B. Black Cnyon, Ariz. 85324.

FORMICA Cutter, does terrific job. no
power, 5995 P.P. Box 3823, Barasota, Fla.

WATCHES cleaned, ej: ﬁ'ﬂm-
;ﬁ}usm Ritetime, Box 223, Flushing 52,

WATCHMAKERS' Tools, materials, sup=
gliea wa.tches catalm Gales, Box 1000,
hicl.i:n 90,

WALNUT Gunstock blanks, walnut,
cherry, silver maple, picture frame kits,
lumber, ete. Midland Lumber Co., Box 262,
Eavannah, Missouri.

SAVE On work benches, lockers, tool-

| carts. Catalog 25¢. Steel Products Co., Box

219, Falls Church. Va.

PAINT Mixing tool,
crazy. Details, Cole Co.,

mixes paint like
Chillicothe, Mo.

EXTRA Monev! Make picture frames.
Complete instructions and illustrated
moulding catalog direct from manufacturer

$1.00 irefunded with §5.00 moulding or-
der). Bauyerle Bamnu Ine., Dept. TPM20,
Hammond,

| $10.00 profit in an hour possi

MEN 8 & Ladies wrist watches—needi
repairs—5 for $6.00. Joseph Bros. 5-
South Wabash, Chicago 3,

Details,
Culver

FREE Watchmaking course!
whaolesale catalogue 25¢. Bengal's,
City, California.

OF INTEREST TO WOMEN

at home.
e with in-

WOMEN' Make blg mone

| wisible mending. Make holes, tears

| appear from clothing,

fabrics. Steady
vear-round demand from cleaners, laun-
dries, homes. Details free. Fabricon, 1533
Howard, Chicago 268, Illinois.

CONVERT Power drill to 5100 model
for $14.95 with vari-speed motor, light con-
trol. Dial any speed, with full power for
drilling, driving screws, sanding. sawing,
pelishing, stirring paint, control heat of
soldering iron, dim lights. Pays for itself
—eaves tools, materials, spollage. Guaran-
teed superior to ecostly controls. Order
Vari-Speed, $14.95, ucsmﬂ.id Dworon, Box

7214 D, Chicago, 111 0680,

NEW HKoroseal flexible magnetic strip
15" x 083, 4 feet—%£1.00. Magnetic dots 1;*
dia, x 13" h!gh. 100—52.50. Postpald. Cata-
logue available. Write Magnetico. 617 Tth

Btreet, San Francisco, Calif.

DO IT YOURSELF

EXERCISE At home on bulld-it- nurar.lt
physical Atness equipment, including
E!Elﬁ exerciser, rowing ml.:htn:

?e and abdominal board. Send
$2.50 for blueprints Bl1208 and Iinstrue-
tions. Popular Mechanics Service Bureau,
575-K Lexington Ave.,

log22

KEYMAKING Revolutionized — Dupli-
cates following 's-min. work with pocket
kit: £1.58! Keylorm, Box 1202M. Berkeley,
California.

14 OR 22 FOOT Pontoons. 20° Diameter,
10 Gauge Steel. Ideal for Houseboats or
Docks. $75.00. Factory Auto Discount, 817
Market 3t., Younntnwn Ohio T435172.

MAKE Your concrete patio slab beauti-
fu!. Etch and seal slab any color and de-
sign. Instructions $3.00. Hubert. Box
364-8, Norwalk, Calif.

BURGLAR Alarms. General installation
plans §2.00. Turner. 1103a Plainview Ave.,
Far Rockaway, N.Y.

FREE Check-list covering more than 500
classifications of projects, plans, instrue-
tions, service and repair information de-
talled 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

rden and hundreds of others. For your

ee cop¥ of this helpful list, write: SBervice
Burmu. Fo
Ave., New

WATCHES, OLD GOLD,
JEWELRY

ork 22, New York.

WANTED. Gold. silver, platinum, scrap
iany form), coins. Information free,
WIlmut.s 1067 Bridge St., Grand Rapids
4, Michigan.

lar Mechanles. 575 Lexington !

| vent

New York, N.¥Y. |

WHITE 48" Taffetas 10 yards $2.00
paid., Schaefer, Drummondville, Quel

PROFITS For women! 25 successful
methods, Turn your spare time into money!
Complete information $1.00. annrtuumu
Research, Box 730-A, Holland, Michigan

COMPLETE Line of personalized ltems,
Free samples and folders. Villanueva, 371
Marcy Avenue, Brooklyn 6, N.Y.

HOUSEWIVES, Teachers. students. of-
fice workers, If you need extra cash each
week but household or other duties pre-
ou from taking a part-time job,
learn how you can earn by accepting or-
ders to Popular Mechanles, Good House-
keeping and all other magazines, No ex=
perience needed, Write Popular Mechanies,
Room 6W, 250 West 55th St.. New York
18, New York,

TREASURE FINDERS

TREASURE Hunters, prospectors, beach-
combers; pin-point exact location buried
coins, relies, gold, silver with powerful
metal locators. Free literature. Write:
GOLDAK, Dept. B7, 1544 W. Glenoaks,
Glendlle Callfornia 91201.

literature!
Kansas.

NEW. Coin locator! Free
Howe, 811-C Kansag, Atchison,

TREASURE, Gold., silver, relies. Find
them with new 1964 models, Free informa-
tion. Raytron, Box 715, Merth Hollywood,
California.

POWERFUL Metrotech locators detect
gold, silver, coins, relics. Moneyback guar-
antee, terms. Free information. Under-
ground Explorations, Dept. A, Box T83,

. Menle Park, California.

1

[

SUPERSENSITIVE Transiztor treasare
finders locate buried 1d, silver, coins.
£10.85 up. EKits available, Frée catalog.
Relko, Box 10563, Houston 18, Texas.

FIND Buried gold, silver, mim:. sunken
treasur!a from boat with new “‘Dynatec-
tor."" Unconditionally guarant.eed §£3.00,
Free information. Dee, Box 7263-N11,
Houston 8. Texas.

FUN & Profit finding buried treasure,
relics with ftransistor M-scope. Known
worldwide for supersensitivity, dependa-
billt,'g Guaranteed. Very easy terms. Send
for Free literature, fascinating user ex-
perience, Fisher Research. Dept. AZ, Palo
Alto, Calif.
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TREASURE. Find
with super, powerful
Free information. Detectron, Dept.
Ban Gabriel, California,

old., silver, relics
tectron locators,
T-PM.

METAL Locator kits and assembled mod-
els from $30.00. Terms Transistorized
models available. Free catalog. Electronic
Applications, Dept. M, Box 6095, Virginia.

GUARANTEED Gold, silver, treasure,
coln and water finder $3.00. Robbins, Ash-
land, Oregon,

BAVE! Build transistorized finder. Plans
%igel Research, West Barnstable, Mass,

TREASURE Metal detectors most com-
Iete line in U.S.A. Free catalog, Bill's
5 :Ju Center, Box 1, Paramount, Cali-
ornia

50. AMERICA Registered re-airmails
$1.00, confidential. reliable, Leon. Box 360,
Guayaquil, Ecuador.

NIAGARA PALLS or Buffalo. Remailing

25¢. monthly $3.00. Mikels Bervice, Box
934, Falls Statlion, Niagara Falls, New
York.
PERSONAL
ONLY

$44.00 monthly repays S1003.46,
(thirty payments). Borrow $100-%1.000 en-
tirely by airmail. Write 'r.odu, Bankers in-
vestment Company, 67-A, Hutchinson,
Kansas 67501,

Let us help you with

BILLS Pressing.

our budget plan, Write: Budget Counsel-
lors, Inc., 635 P St., Northwest, Wash-
ington, D.C.

MEXICAN Treasures—Aztee, Maya, Cau-
dillo gold hidden during invasions—I10
chapters where, how to find: $4.98 *"Buy.
Sell in Mexieo by Mail," unbelievable op-
portunities: £1.88, “Live in Mexico on $80,
monthly." $1.00, All three $6.08. Daniel
Hughes, Apartado 1001, Mexican City.

REMAILING SERVICE

FLORIDA Remalls 25¢. $3.00 monthly,
Le Carla, Drawer 788, Pompano Beach,
Florida 33061.

LO8 ANGELES. Hollywood, San Fer-
nando Valley—25¢ single: §3.00 monthly.
mﬂﬂmul] 1437TP Lanark, Sun Valley

. California.

CONFIDENTIAL New York City malil
address $3.00 month. Remails 25¢. Details

free, Birnhan, 152 W. 42, New York
City 36.
SECRET Mail receiving svstem. Hedg-
peth, 406-M Bouth Second, Alhambra,

Ga.l]fﬂrnll. 91802,

INTERNATIONAL Remailing cards, let-
ters. West, 226-PM Spruce Drive, Wil-
mington, N.C. 28403,

RUPTURED. Rellef and comfort. No
understraps, elastic or steel, Write Hand-

Lock Products, Preston 4, Ont., Canada.

BIBLE Questions answered. Stamped
envelope. Bylon, 17167 Bentler, Detroit,
Michigan 48219,

LOANS By maill, $100-51000. Anywhere.
Confidential. Write Union Finance. Dept.
PM. 323 E. Camelback, Phoenix. Arizona.

ADVANCED Career finder reveals your
capabilities, tentialities. Details free.
Sammar, South Walnut., Inglewood,
California 90301.

NEED Malpractice or livestock insur-
ance? Assoclation business sought! We
will write :I-pﬂ!ill :isk.l. at reasonable prices,
Try the little giant of the insurance in-
dustry. Triton Ins, Company., Perry. Ol:ll.

BORROW £1.233 Airmail! Repay $54 fb'r

twenty-nine months, State licensed. Post-

:cl Pinance, Dept. 17-H, Kansas City 1,
ANSAS,

INVESTIOATORS, Free brochure, latest
subminiature electronic m:?ﬂllanu “uifh
ment. Ace Electronies, 11500
Ave., Miami 30, Florida.

HAWAII Secret unadvertised address,
receiving-forwarding, $3.00 monthly, Re-
malils each, Souvenirs. Postcards. Coe,
Box 984, Kallua, Hawall 96734,

WESTERN Remails 25¢, $3.00 monthly.
a I th untraceable. Arnos, POB 27, Dov-
T. AnNO.

Remailing 25¢,

WASHINGTON, D.C..

Monthly $3.00. Posteards. Details free,
Bannerman, Box 3033.

BOUTHERN California. any city. Re-
liable, confidential. 20¢ single, $2.75
monthly, Sten, Box 5234, Riverside, Calif,
92507.

TWICE Dally forwarding, remalling.
$2.90 month. Correspondent, 171-H,

Box
Silver Spring, Maryland 20807,

CARIBBEAN Remalils, San Juan. Puerto
Rico, 30¢-54.00, Detalls free. 9A Elescorial,
Hatorey.

CALIFORNIA Remails 25! each,
‘n]m]rlx[thlr Burns, 640 So. Minahen,
a &

$3.00
MNapa,

SWITZERLAND Letters mailed $1.00,
Confidential address $5.00 monthly, Box
103, Lugano Paradise, Switzerland.

CHICAGO Remail 25¢ letter., $£3.00
monthly. C & L Enterprises, P.O. Box 2732,
Chicago 48, Il

DETR{.IITR.!mlIln 25¢; six-51.00. Stearns,
16575-A Monica, Detroit, Mich. 48238,

HOLLYWOOD Cnnﬂdmtml remails 25¢;
Tole House, Box 25321X. Hollywood, Cali-
fornia 90028,

PERBONAL Gift items. Free brochure.
Harold Johnston, 3768-A Second, Detroit,
Mich. 48201.

FREE! Sclentific handwriting analysis,
Instructions available. Roger Booth, Custer
Park 1, Illinois.

BORROW $£1.000 airmail! Repay $44.82
for twenty-nine months, State licensed.
Postal Finance, Dept. 17-H, Kansas City 1.
Missouri.

WILLS—60 page booklet explains will-
making plus four blank Will forms—$1.00.
l‘.s?ml:}ﬂ“ L 1048, Santa Monilca 13,

A 5

MEED Money? Burruw £100-51000 by
mnll Confidential, in 24 months,
Free loa.n npplir.atlnn ur!d Finance Co.,

F W-114, 620 Symesz Bldg., Denver 2,
olo.

BORROW $100 to $1000 by mail. Quick,
casy, private. No co-slgners, Repay in 24
monthly payments, PFor the amount you
want write today to Dial Finance Co., 401
Kittredge Bldg., Dept. 7-001, Denver, Colo-
rado BO202.

“WILLS.” Prepare own. Pour standard
forms; Instructions; $1.00. Willforms, Box
B585-A, Kansas City 14, Missouri.

AUTOSUGGESTION, Sleep-learning
headquarters! Tapes, regords, Gi-
gantic eltu]g free. Research Association,
Box 24-PM, h'rnnla Washington.

DEBTS Pressing? Free yourself of debt,
Clear credit. Free proof. National Counse-
lor Reports, Harlingen 7. Texas.

FOR SALE—MISCELLANEOUS

HEARING Aid batteries whaolesale. Free
list. Habs, Box 51, York, Penna.

UNUSUAL Liguid glass one application
silicone auto polish. Dl:ll Postpaid, Mah-
lon Rissler, Route 2, New Holland. Penna.

MISCELLANEOUS

LAP Desk. Use anywhere. Details. Loy-
alty Products, Woodhill, Painesville, Ohio.

PLAY Gollf? Wanna add twenty yards to
your wood drive? Three dollars [T
sational patented Golfgimmick. Box 3595,
West Hollywood, Flor

CESBPOOLE, Beptie t-mk.l restored to
newness by miracle crystal lets. Free
lterature. Electric Sewer eaning Co.,
Allston 34, Mass.

FREE Wholesale catalog! 100.000 prod-
uets, Tremendous discounts! Taylor Dis-
tributors, Newton 2, New Jersey.

tHp for

CICIJ';RETTEB—HIH 20 plain or Alter-
9¢. Pacts berly, Box 785,
Owensboro, Kmtucty

YOUR Name szent to 1000 importers,
publishers. mallers, ete. on
our maifling list. Ym $1.00. Dixie Mallers,

King, N. Car.

HEARING Aids $28.95. Free trial. Terms.
Cary-B Sales, Inverness, .

LOANS By mail. $100-51000. Anywhere.
Confidential. Write Unlon Finanece, Dept.
PM, 323 E. Camelback, Phoenix, Arizona.

BIRTH Certificates, marr certifi-
cates, diplomas, blank forms, $1.00 each.
Sample, 10¢. Btandard Forms, Box TI28M,
Washington 4, D.C,

DEODORIZER Home bathroom, Works
when door opens. Destroys
odors., P.P. one dollar, Hitex Co,, Box 32,
Amityville 6, New York.

NOW Cut hair u.sll;r that looks profes-
sional with your eli and our instantly
adjustable comb Irh equals many of and
and makes te the famillar snap-on
combs. Easily attached and fits most all
clippers. Much less skill required in laper-
ing and blending. Especlally useful for
cutting youngster's and older people’s hair.
We use it. $2.69 postpaid with instructions.
%H: Mig. Co., Box 943, Stuart, Florida

GET Cigarettes for 12 cents a ul.cklg:
Send 50 cents to Dexter Martin
borne Road, Brookline, Mass., for infor-
mation where you can get cigarettes for

12 cents a package

FANTASTIC Bargains! 100 sources where
to get all kinds of merchandise at rock
bottom prices. Send $2.00 for “'Goldmine
of Information.”” Money Back Guarantee.
F ﬂ}[ Burns Co., 6840 So. Minahen, Napa,

BOOKS On antiques and their prices.
Free circular! P. Warman Publishers,
Unlontown, Penna.

STAMMER—Stutter—No More (Dr.
?nu.ngn) Write: Gaucho, Box 8309-57. Chi-
CAEO

TREE Stumps removed. Don't blast or
dig, just use an inexpensive chemical from
the store. Complete information 50¢.
EJ‘. Marsh, Rt. 2, Box 288, Covington, In-

ATA.

CLABSIFIED Ads from fabulous Phoenix
mailed weekly. $1.50. Coins, Box 7634,
Phoenix, Arizona.

DEBTS Wiped out. Fast results guaran-
teed. Read our Personal ad!

SAN FRANCISCO, California, 115 New
Montgomery. Confidential 25¢, $3.00 month-
Iy (Strassburger.)
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WANTED—MISCELLANEOUS

STAMP Collections. accumulations. Eagle
%L:‘mn Co., 2221 Romine, Pittsburgh
na.

b B Jo 7o B 8 e feedin
a8 o r friends in lor you.
$10.00, :ﬁou or $50.00 can easily and
thctl, made under our Popular Me-
aniecs subscription plan. No experience
eeded, Write Popular Mechanics. Room

TH 250 West B5th St.. New York 18, N.Y.



{Advertizgement )

Why is the paint always greener
on the house across the street?

Paint your house green (or any other color)with Dutch Boy Latex House Paint,
A new kind of paint that keeps its color bright and fresh for years.

By Leonard Seiden

Three years ago, Jim Coffman
painted his house green. So did Bill
Jenkins, the guy across the street.

Through the vears, Jim’s house has
gradually faded. Bill's house still
looks as fresh and bright as the day
he put a brush to it.

How come?

Bill painted with Dutch Boy Latex
House Paint. Jim didn't.

Dutch Boy Latex House Paint has
more years to the gallon. (It's made
with an exclusive aerylic resin.) It
resists fading, blistering, cracking,
and peeling in any kind of weather.
From scorching sun to stinging cold.
In fact, Dutch Boy stays bright so
long, nobody really knows how long
it will last.

What we do know is that houses
painted with Dutch Boy three, four,
five years ago are still bright and
weathertight.

What else do we know? Well, for one
thing, Dutch Boy Latex House Paint
applies smoothly without leaving
lapmarks. You ecan start and stop
without it showing., (When you're
painting your house weekend by
weekend, you can really appreciate
what a time-saver that is.)

For another, it covers just about any
kind of surface. No need to buy dif-
ferent kinds of paint for siding,
shingles, masonry and metal.

Your Dutch Boy dealer is in the Yel-
low Pages. Give him a ring today,
Or droo by his store soon as you can.

More years to the gallon
JULY 1964

(A dramatization.)
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America s Sofety Brake Lining

BALKAMP

Parts for Ford, Chevrolet,
Flymouth ond all popular cors

Belden

Wire ond Coble
IRS Ignition Sets

DETROIT

Universal Joints - Repair Kifs
Diive Shofts

Tronsmission Gears—Shafts
ond Dverdrive Parts

Ignition - Electricol
ond Corburetor Parts

Fi‘lli'l'il‘

Radial Ball Bearings - Pillow Blocks
Clutch Release Beorimgy

Soundmaster

e Mufflers

BALKAMP

Essential Service Products
and Supply Items

FLEET

SERVICE EQUIPMENT

HI-TORQUE

Automotive
Chemicals
and Polishes

MARTIN-SENOUR

Shop Engineered
Refinishing Products

Micro Test

Timing Gears, Chains & Sprockets
Matched Gear Sets

Modac

Fon Belts, Hose
& Rubber Products

MONMOUTH

ENGINE BEARINGS

New Bnilain

Mechanic's Hand Toals

Chassis Parts

Superior Service with
Quality Parts and Supplies J

T

1

FAMOUS BRANDS used by SERVICE REPAIR SHOPS

which display THE N-A-P-A SIGN OF GOOD SERVICE

RegalRide

Shock Absorbers & Lood Levelers”

(Stabilizing Units)

y ROEHFOR O
eIotew oeluili

Fasteners = Nuts - Bolts

Soundmaster

TRU FIT EXHAUST
ACCESSORIES

*
Spicer
Universal Joints and Repair Kits

Power Toke-Offs and PTO Joints
Menmouth Clutch Plates

T/omisorn

Thermastats

AlCn

Windshield Wiper Blades, Armi, Botors
Linkoges, Howe, Washers, Solvents

UNITED

Brake Parts & Broke Fluid
Speedometer Cobles

Automatic Transmission Parts
Power Steering Parts

VICTOR

Gaskets « Oil Seals « Packings

- Visall

Truck Sofety Equipment
Lights « Mirrors = Reflectors

% Weatherhead
Fittings ond Flexible Lines

FISTOMS »

For Every Type Internol Combustion  §

Engine—Gosoline or Diesel
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quality Automotive Parts
and Good Service

From more than 3800 NAPA Jobbers, the finest automotive parts now reach your local
service-repair shop. These thousands of automotive specialists are also backed by a net-
work of 47 great NAPA Warehouses across the United States that carry master stocks of
all the parts, paints, tools, supplies and equipment you need to keep your car in the peak
of good condition—always. So look for the service-repair shop near you that uses and fea-
tures all the famous products shown to the left. They all carry the NAPA symbol. It's simply
your high sign of superior service. N-A-P-A, 29 E. Madison Street, Chicago, lllinois 60602




On your own...or on company time—the Lee Tropics'look is great!

Lee Tropics have a double personality.The clean-
cut, tapered pants and cool matching shirts make
you a sportsman of the world without getting in
your way, New lightweight comfort. New neat-
ness. It's the well-dressed look you want to take
to work. And don't worry about the look lasting.
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Lee's blend of Dacron® polyester and cotton
hardly knows how to wrinkle. Whether you wear
Lee Tropics for fun or work, you'll find they wash
like nobody's business...

wear more rugged than Lee e
any lightweight slack. R0 v e B 1, e
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How Pros Make

Racers Qut of Stock Cars

How stock 1s a stock racer? How 18 a passenger
car made to resist the fierce 170 m.p.h. pounding

By Jim which kindles grease and melts inner tubes?

Whipple

Photos by Don Hunter HAT DOES IT TAKE to turn a two-door hardtop into
a fire breathing, 170-m.p.h. Grand National Race car?

To find out, PM went to the Charlotte, N.C. plant of Holman &

Moody, who have “set up” most of the big Ford Galaxies that

have worked the NASCAR circuits for the past three years.

“Just how ‘stock’ is a stock car?” was the first question we
asked of H&M's organizer, John Holman.

“They're a lot more stock than people think,” Holman re-
plied. “Most of the power in that 426 (cubic inch) engine is
built right in at the factory. What we do is make sure that it
delivers its maximum potential and keeps on doing it hour
after hour on the track.”

Holman pointed out that the addition of non-stock parts,
such as the oil cooler, is not so much to alter drastically the car
that you can buy in the showroom and drive to the super-
market, but to enable the car to go racing.

“The engine is a good example,” said Holman's partner,

FIREBALL ROBERTS gets a
new right frent tire in
Atlanta 500 race for
Grond Mational stockers.
Constant left hand turns
strain the right front
tire and wear it faster
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PLASTIC BAG follows every contour of combustion
chomber. Water needed to fill from colibrated
tube shows its copacity in cubic centimeters

SCREW in front spring pocket bears on upper
end of coil vio a plote. Turning screw in or out
increases or decreases spring rote, tunes chassis

HEAVY DUTY ANTI-ROLL BAR
\ HEA‘::I' DUTY SPINDLE DIRECT BOLTED

REINFORCED LOWER A FRAME BODY MOUNTS

CONTINUQUS WELDING
E— ON FRAME

| SCREW 4" OPEN EXHAUST STACKS

ADJUSTMENT FOR
] COIL SPRINGS

.- h\?i':‘g @ |- srA@:n EXHAUST

— . )
Ol
ARl J.
".:_
‘-_“N._ —

BODY MOUNTS

TWO HALVES of a Ford stock car ‘chassis with the “Befars” or strickly "stock”
version ot the bottom. Upper half shows modifications made by Holman &
Moody to improve handling and make the cor safer and strong enocugh to last
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4~ AND 8.50 RACING TIRE

ADJUSTABLE REAR
SPRING SHACKLE

FULL-FLDATING_:HE\

HEAVY DUTY HUBS

HEAYY DUTY SHOCKS
WITH LONGER TRAVEL

CHASSIS TUNING is focilitoted by this multiple
hole rear spring hanger which permits car to be
raised on one side for stability on banked tracks

OVERSIZE 15 x8.50 WHEEL

SEMI-FLOATING AXLE,
STANDARD 7:50 x 14 TIRE

JULY 1964

BRAKE DRUMS are drilled out to allow cooling air
to flow through. Before MNASCAR permitted this,
brake heat in short trock races melted inner tubes

Ralph Moody. “NASCAR permits almost
no modification; it races just about the
way it comes from the crate. About all we
do is ‘blueprint’ it.”

Blueprinting an engine, as practiced by
H&M, means that it is torn down and
brought to exact engineering specifications.

“What we do,” said Moody, “is to turn
production into perfection.”

In bringing one of the big V8s up to rac-
ing form, H&M experts balance all pistons
and connecting rods to within a fraction of
a gram. Pistons are ‘sized’ to give uniform
clearance in ecylinder bores. Crankshaft
balance is checked. All bearings are care-
fully fitted for uniform clearance.

Incidentally, racing engines are fitted on
the “loose” side to keep friction as low as
possible and to permit a greater volume of
oil to pass between bearing surfaces and
remove the heat generated at continuous
engine racing speeds of 6000 to 7000 r.p.m.

At the upper end, the mating surfaces of
block “decks” and cylinder heads are
milled flat to within .005 inch, This is done
to provide an absolutely leakproof seal to
prevent gases from passing out between
combustion chambers in the head and the
cylinder bores.

To insure an even more perfectly bal-
anced engine, H&M technicians “CC" the
combustion chambers. CC-ing consists of
inverting the cylinder heads (with valves
and plugs in place) on a bench so that the
mating surface is absolutely level. Then a
thin, soft plastic bag is placed in the com-

67



bustion chamber so that it clings to every
contour of the cast iron chamber. Water is
then let into the bag from a calibrated tube
until the water level reaches the very top
of the combustion chamber cavity. If the
capacity of the cavity does not ‘take’ the
number of cubic centimeters of fluid spe-
cified by the engine builder, it is enlarged
by careful grinding.

After “CC-ing,"” all combustion cham-
bers are maximum in permissible capacity
and the engine runs more smoothly be-
cause of the equal size of fuel charges.

Valves and valve gear are carefully fitted
and balanced but remain stock in every
respect. Ford-supplied solid valve lifters
are used. Any polishing or enlarging of
valve ports is prohibited. So is the grinding
away of any mismatching of manifold to
cylinder head flanges. Naturally, H&M at-
tempts to mate manifolds and heads to
minimize interference with gas flow.

Exhaust manifolds are fabricated from
steel tubing in the form of individual
header pipes which flow together and lead
into the giant exhaust stacks.

Special Pan Baffling

The carburetor is a stock Ford four-
barrel. A larger oil pan is fitted with spe-
cial baffles to keep centrifugal force from
pulling oil away from the pump intake
when the car is cornering at high speed.

0Qil capacity, including the Cessna air-
craft cooler tucked away next to the over-
size radiator, is increased from five to eight
quarts to aid in cooling. The oil pump is
stock but pressure is increased to deal with
the greater clearances and bearing loads.

Engine blueprinting at H&M also includes
careful balancing of clutch and flywheel

When an H&M treated engine, placed on
the dynamometer, has a rating not over
450 horsepower at 5500 r.p.m. or 485 at
6000, the engine is rejected for racing.

Mounted in the car the engine gets an
extra boost at high speeds on the track due
to the ram air that ecrowds down the cowl-
top grille and then forward into the giant
air cleaner shroud. At 160 m.p.h. the air
pressure will raise a column of water in a
pressure gauge six inches and it is, in ef-
fect, a form of supercharging. In a race these
engines turn up well over 500 horsepower.

With this kind of power on tap the prob-
lems begin to pile up for the men who set
up the Grand National cars. These prob-
lems fall roughly into three categories: 1)
Safety, 2) Handling and 3) Reliability.
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TRAP DOOR in toeboard opens when driver pulls lan-
yard to inspect condition of right front tire during
race. Thus he can tell when to pit for a new shoe

BIGGER SUMP, left, holds extra cil, keeps it cooler.
Special baffles keep oil from surging away from pump
intake and “starving” engine when car is in turns

On the first count NASCAR's president
Bill France tolerates no compromise. All
potential danger spots are backstopped as
soon as they are discovered.

An example is the rollover cage, a life-
saving structure of steel pipes surrounding
the drivers inside the car bodies. Cage
protection was great for rollover and end-
over-end crashes, but no additional protec-
tion was thought to be needed on the
driver's left side. After all, weren't there
frame rails and body structures, reasoned
the car builders?

Then in one race, a car took a heavy im-
pact right in the left hand door. The
driver, belted securely in his bucket seat,
had his hip broken as the other car’s

POPULAR MECHANICS




DRIVER SAFETY is top consideration of NASCAR of-
ficials who decreed addition of crash bars at left deor
sill. This protects driver in event of side impaoct

ROLL CAGE protects driver on all sides, is actually
a frame within the body. It is fostened to car’s frame
ond branched both and cowl

in trunk structure

el

RAM AIR comes down through the ventilation slots but instead of cosling
driver it is ducted through firewall inte shroud around giont air cleaner.
At 160 m.p.h. this air pressure will raise water in o gauge six inches

bumper crumpled through the door sheet
metal.

Now all ears running the NASCAR cir-
cuit have two protective side rails welded
into the roll cage, and the lefthand door
paneling is hollowed out to clear them.

Nothing to Shatter or Burn

Other modifications in the interest of
safety include welding the entire length
of the frame flanges to increase strength
over the factory's intermittent welds, re-
moving all the side window glass as well
as all upholstery headliners and door
panels, etc., thus eliminating anything that
might shatter or burn.

As an additional precaution, all steering

JULY 1964

and front suspension parts are Magna-
fluxed to check for possible microscopic
flaws.

NASCAR's Bill France feels strongly
that the Grand National Racers should be
kept as close to what the factory delivers
as possible, but in the interests of keeping
the cars going out on the track, he wel-
comes modifications which make sense.

Air Scoops for Brake Drums

A prime example of such a modification
is the addition of air scoops on the brake
backing plates to direct cooling air inside
the drums.

Ralph Moody explained that in spite of

(Please turn to poge 188)
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What the 1965 Cars

1965 CORVAIR will have longer, softer ond less boxy shape with touches
of Corvette Sting Ray lines, Chevelle and Buick Riviera. Only the platform
chossis ond engine tronsaxle unit will be relatively unchanged for 1965

A restyling splurge, better brakes
and transmissions, round-shoul-
dered tires—these are some good-
1es waiting behind Detroit’s 1965
chrome curtain

ONTIAC BORROWS a transmission

from Ford. Ford, in return, borrows
a characteristic styling theme from recent
Pontiacs.

In short, the pot's boiling, and 1965
promises to be an energetic new model
yvear in Detroit.

Add in a new Corvair that looks like
the offspring of a Chevelle-Corvette mar-
riage—new round-shouldered, low pro-
file tires that will allow a trend back to
15-inch wheels—add more disk brakes, a
smaller variety of better automatic trans-
missions, a sprinkling of new engines—
add all these together and you begin to
get a fair notion of what next year's cars
will be like.

The big trend, though, will be in stem-
to-stern restyling. More major body
changes will be made in U.S. automobiles
for 1965 than have been made in any
model year in the last decade. Here, ac-
cording to the best information we can
obtain from Detroit’s insiders, is how these
changes shape up:

Corvair will no longer look like a
70

slightly misshapen cake of soap. It will
also lose the “rim” effect that now runs
completely around the body at the belt
line. Instead, the 1965 Corvair will re-
semble a blend of Chevelle and Corvette
—somewhat miniaturized, of course—with
perhaps a few cousinly touches from Buick
Riviera. The result? More of a sports car
look to compete with Ford's fast-selling
Mustang.

Corvair is also slated for a big-windowed
“fastback” hardtop but it will probably
not reach the market until the Spring of
1965.

The basic engine-in-the-rear chassis and
fat air-cooled Six engine Corvair uses
will be virtually unchanged

Chevrolet, Buick, Oldsmobile, Pontiac,
Cadillac. You can expect Chevrolet to be
a larger version of Chevelle with more
rounding of the edges, a more pronounced
Bunky Knudsen dip-and-rise at the rear
door, and a tapered trunk instead of
Chevelle’s flat “transom™ stern.

In fact, look for more curve or “tumble-
home" in the side panels of most of the
full-sized GM cars. This will give them a
mildly barrel-sided look in place of the
flat or slab-sided appearance of the '64
cars. More of the curved glass introduced
on GM's 1964 intermediates will add to
the curved side emphasis.

Chevrolet apparently will keep its char-
acteristic double and triple taillights. But
the raised chrome eyebrows over the 1964

POPULAR MECHANICS




Will Be Like

FASTBACK HARDTOP is in the works for Ford's Mustang. This will werk out
somewhaot like Plymouth's new Barrocuda with o huge canopy of glass, tinted
for glore ond heat protection, sweeping from obove rear seot to reor of body

Chevy headlamps will be replaced by a
straight line a la Chevelle,

Front ends as well as rear decks of
the full-size GM cars will be less angular
at the corners. There will be a noticeable
slope up towards the passenger compart-
ment of both hood and deck lids. Pontiac
will have a longer rear quarter and dif-
ferent character lines in the side sheet
metal. Oldsmobile will reduce its heavily
creased and sculptured metal in favor of
a smooth-sided look tapering up to a sleek-
ly tasteful knife-edge belt line.

General Motors will have a new “B"
body to fit on the frames of full-size Chev-
rolets, Pontiacs, Oldsmobiles and Buicks,
while their “C"” body (with longer rear
quarter paneling) will be used on the Olds
98, Buick Electra 225 and Cadillac.

The GM “A" bodies, which were new
last year on Chevelle, Tempest, Olds F-85
and Buick Special, will get what is pri-
marily a face-lifting of hoods, grilles and
trim details. Chevy II, however, will have
major facial surgery, but retain its two-
piece unit body for the fourth vear.

Goodby to X-Frames?

Cadillac, Buick and Chevrolet may go to
the perimeter type frame now used by
Olds and Pontiac, in place of the present
X-type frames which take up too much
room under the body floor, Perimeter
frames have a wide rectangular box sec-
tion under the passenger compartment

JULY 1064

with smaller rectangles between the
wheels at the front and rear. They permit
maximum space between the side rails so
that larger floor pan areas may be dropped
down for added footroom and narrower
door sills.

Ford, Mercury and Lincoln. While GM
seems to be moving toward curved lines
and softer edges, Ford seems to be moving
toward the slab-sided, angular cornered

DISK BRAKE, like this from Bendix with ventiloted
rubbing disks for cocling and dual pairs of hydraulic
cylinders. moy be options on the Ambassador line
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FORD GALAXIES for 1965 will tend to have o crisp-cornered, slob-sided
lock reminiscent of some GM full-sized cars. The headlomps will be grouped
in an “over-under’” arrangement o la Pontioc (ond, before that, Llincoln)

shapes GM seems to have favored in re-
cent years.

At first glance, the impression that Ford
styling is chasing GM styling seems to be
emphasized by the fact that next year’s
Galaxie will have vertically paired head-
lamps like this year’s Pontiac. Then you
remember the vertically stacked head-
lamps on a Lincoln of some year’s ago, and
the sharp-lined T-bird rear greenhouse
panel that helped restart all this angular
emphasis. So the styling chase—if there
is one—becomes circular,

Mercury will lose the jutting centerline
on its grille, as well as the heavy-nosed
look to the front end which this line
tended to emphasize.

Underneath the skins, Ford and Merc
will abandon their continuous-side-rail
“coke bottle” frames and go to full per-
imeter type framing. The main side rails
will run outside the passenger space, with

ARE THESE '65 CHEVROLETS?

lateral torque boxes to tie side rails with
front and rear suspension carriers. Ford's
current coke bottle frame is only semi-
perimeter. It allows deep footwells in the
back seat, but side rails curve in under the
front floor and prevent the use of a deep
seat cushion for maximum comfort.

The floor pan on the new body shell for
Galaxie and Mercury will take advantage
of the new perimeter frame by giving
more seat height without raising over-
all car height.

Falcon and Comet will get face lift re-
styling and Lincoln Continental will have
an “identification” re-do of its front end.

Plymouth, Dodge, Chrysler, The domi-
nant styling theme of 1965 Chryslers and
the full-sized Plymouths and Dodges will
be a tapered or modified wedge look. in-
volving an upslope of trunk and rear deck.
Although profiles may be somewhat simi-
lar to GM cars, the windshield and rear

POPULAR MECHANICS



BETTER UNIFORMITY
BETTER TRACTION
LONGER WEAR

1965 15-INCH WHEEL

1d-IMCH WHEEL AND TIRE

AND TIRE USED
BEFORE 1965

TIRE SIZES will change on full-sized cars os Detroit
ond Akron team up on low-profile shoe ond switch
bock to 15.inch wheels, keeping some cor height

window slopes on the GM models will be
more pronounced.

The regular Plymouths and Dodges will
have a new body shell on a 117-in. wheel-
base but they will not have the curved side
glass that GM and American Motors look
on with such favor. A new C-body shell
for Dodge 880 and big Chrysler models
may or may not feature curved glass, how-
ever. Its wheelbase will be in the 121 to 123
in. range. A brand new Plymouth model,
the Satellite, may also use this wheelbase.
It is designed to compete with middle-
price lines such as the Dodge 880,

Chrysler Imperial will continue to have
its own body.

Rambler, Classic and Ambassador. The
American will have identification changes
in its grille and trim, and the Classic will
have more substantial changes in its front
end and rear panels.

The Ambassador will definitely acquire

JULY 1964

a bigger and less Rambler-type lcok for
1965. Its wheelbase will stretch from 112
to 116 inches and its over-all length go
from 190 to over 200 inches. Although all
American Motors models will have the
same doors and door frames as they had
this year, the Ambassador will have dif-
ferent sheet metal below the belt line all
around the car. Its interior and exterior
trim will be much more elaborate.

A new fastback model, perhaps to be
called the Sceptre and probably designed
along the lines of AM’s Tarpon dream car
(p. 89, April '64 PM), may or may not be
ready for Fall introduction. It may be
confined to the restyled Ambassador line
to give it a rousing send-off.

Revolution in Tire Design

The most sweeping change in 1965 cars
involves the use of a new low-profile tire
that will have a section height of only
about 82 percent of the section width, in-
stead of the 88 to 90 percent relationship
on present tires.

The shoulders will be rounded for mini-
mum squeal and maximum wet traction
on turns.

Although the new tires will be available
in both 14- and 15-inch wheel sizes, many
car makers will go up from 14 to 15 inches
anyway, because the over-all diameter of
the low-profile tire will be no greater
with the one-inch larger wheel.

The larger wheel eases brake cooling
problems and will make it easier to adapt
disk brakes, since the capacity here de-
pends heavily on disk diameter. The new
low-profile tires have 30 to 70 pounds

(Please turn te page 181)

Bernard Dahl thought so when he sow them
tooling olong the Indiona Toll Read on April 30,
1964, He could be right—the taillights and bumpers
are distinctly Chevy, and the more rounded edges,
rear window slope and kickup of fender line af
the rear door fit the 1945 Chevrolel rumors.

Mr. Dahl first noticed a 1964 Chevrolet with
Michigan plates passing him, becouse it hod o
short antenna taped so that it stuck up above
the roof. Then these two cars, with similar anfenna
rigs, passed him. The men inside were monitoring
test equipment.

Dahl speeded up, possed the cors and, at the
next plaza, got his comera from his trunk. He
preset it for his wife Jennie Lou, and got beock
on the foll road in time for her to moke these
photas, just before the cars turned off at the La-
Porte exit which haoppens te moke conneclions
with the Defroit Expresswaoy.
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ream Car Wakes Up

FORD'S DREAM STATION WAGON, the Avurora, has o
lounge-like central area with swivel possenger seat.
Ribbed section above driver is o pelarizing roof that varies
gradually from transparent to ocpoque at his command

REAR ROMPER ROOM in the Aurora is
luxuriously podded and includes its
own radie and tey sterage lockers.
Remote control sliding glass panel can
be ocperated from up front to screen
harried parents from shrieking young-
sters. The high-rise tailgate will clear
heads of the unwary while they beard

5' feiF - e P Y ' A DOZEN LITTLE, one-inch sealed beams
NS - g =2 replace ordinary headlights. Half are
used in the city. You'd be less handi-
copped if o pebble put out one lamp.
The soft glow of electro-luminescent
license plate panel is repeated within
sperar moldings that stretch the length
of the car along eoch sculptured side
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They're Bracing for
California’s Overdue

THADA

i ik

Now they're rushing to find ways to predict
exactly when and where it will take place

By Thomas Stimson

ALIFORNIA IS DIGGING IN today for the major
earthquake that scientists say is bound to happen.

The seismologists think the shake may center in the
vicinity of Los Angeles, the most heavily populated part
of the West. They expect that it will be more catastrophic
than the recent Alaskan quake because of the greater

L i e L - e s [ R AR T v
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HOMES SPLIT in two by quaoke are blessings in
disguise. Offsets in structure and fences pro-
vide valuable clues in meosuring displacement

density of people and structures!

The earth will heave, and the people
will be thrown to the ground. Cars on the
high speed freeways will erash. Tall build-
ings will sway back and forth, some show-
ering javelinlike splinters of glass.

Fires will break out, while broken water
mains will impede the fire fighters. Dams
in the foothills could give way, releasing
enormous floods. After-shocks will con-
tinue for weeks or months.

Some of these things are going to hap-
pen; some others may not.

The threat is so grave that when Alaska's
big quake occurred in March, teams of
engineers and public officials flew north
to study the damage.

California is criss-crossed by a maze of
earthquake faults and each is a threat,
but it is the great San Andreas fault that
attracts the most attention. This major
rift comes ashore from the Pacific Ocean
north of San Francisco, traverses the San
Francisco peninsula and then angles
southeasterly to the Mexican border.

All of California west of the fault, con-
taining much of the state’s population, is
slowly drifting toward the northwest. This
movement creates a shearing strain that
eventually causes abrupt, sudden adjust-
ments at the fault line.

Fortunately, only a portion of the San
Andreas lets go at any one time. The

MAJOR FAULTS in California’s earthquoke country
are shown by blue lines. San Andreas is largest, Blue
dots show where major earthquaokes have occurred
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stress builds up locally, then relieves it-
self. San Francisco may possibly be im-
mune for some time because of the 15 to
20-foot slippage along the fault that oc-
curred during the 1906 quake.

Southward, in the area of Hollister, at
least some of the strain is being relieved
by movement along the fault itself, but
the slow adjustment may or may not in-
sure against a disastrous quake there.

Very conveniently for scientists, the
concrete floor of a winery spans the fault
line, and the floor (and the rest of the
building) is being pulled apart by the
earth movement. A creep recorder and a
seismometer have been installed at the
winery to measure the movements.

The area of the greatest hazard along
the San Andreas seems to be in the vicin-
ity of Los Angeles. Here there has been
no “adjustment” for 107 years, and it's
estimated that a great quake occurs at
about 100-year intervals. In the last big
quake, in 1857, a circular corral that
spanned the fault was converted into an
open S-shaped fence by the horizontal
dislocation of the ground. The rupture
extended for at least 100 miles and the
shake was felt as far away as Mexico.

Engineers of the U.S. Coast and Geo-
detic Survey, measuring across the fault
zone from a number of miles on each side,
find that the northwest creep of the coastal

block is about two inches per year. The
distortion along the fault near Los An-
geles (as close as 33 miles from the heart
of the city) now measures almost 18 feet,
and this is roughly the extent of the cor-
rective movement that has been found to
occur on the fault in a large quake.

The obvious suggestion is that another
such event is not far off. Some scientists,
in fact, regard it as “overdue.”

Caltech’s famed Dr. Charles F. Richter
says that predicting the location of the
next quake is hardly more than guess-
work, then adds:

“My own choice, in order of likelihood,
would be repetition of the 1857 quake
(southern California), repetition of the
1906 quake (central California), an earth-
quake along the San Andreas connecting
those two sectors, an earthquake on the
Owens Valley fault equal to that of 1872,
or an earthquake on some other fault.”

Living under this sword of Damocles,
California (and southern California in
particular) has been trying to make itself
as earthquake resistant as possible. Many
school buildings have been rebuilt for
greater safety. In Los Angeles and a few
other cities, most projecting cornices and
other “gingerbread” that could ecrash to
the street have been removed. Parapets
and firewalls on the tops of buildings have
been removed or strengthened from the

EARTH SHIFTS along horizontal surface line, but shift runs deep inte earth
vertically. Shock waoves are sent out, cousing variety of surface damage
up te 100 miles from the basic shift, especially in areas where soil is soft

Drawings at the bottom of pages 76, 77, 78 and 79 adapted from the Sunset
Book, "Earthquaoke Country” by Reobert locopi, copyright Lone Book Ce.
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EARTHQUAKE-PROOF DAM, now under construction in central California,
features dense construction moterials clong centerline with larger oggregates
pocked in layers on top, making it “self healing” if ruptured by quake

rear, as these notoriously shake to pieces
and fall on pedestrians.

Until a few years ago all structures in
Los Angeles were limited to a height of
13 stories, then structural engineers con-
vinced the city that steel-frame buildings
upwards of 20 stories tall are relatively
safe. They are designed to sway with the
quake instead of stiffly resisting it.

San Francisco and some other cities
have a special problem because some of
their large structures, now 40 or 50 years
old, were erected before modern engi-
neering techniques were perfected. San
Franecisco now insists, whenever one of
the old structures is to be extensively re-
modeled, that it also be strengthened and
tied together to better resist a big temblor.

It's impractical to build tall “earthquake-
proof” structures because few could af-
ford them. The engineering compromise is
to design buildings that are “resistant”
to quakes. California officials define the
ideal as “a building that holds its occu-
pants safely during a major quake and
that suffers only non-structural damage.”

Actually, the intensity with which a
structure is shaken depends more on the
kind of ground it rests upon than on its
precise distance from a quake's epicenter.
Solid rock is the best foundation. Filled
ground or sand or alluvium, especially
when waterlogged, behave like jelly, and
buildings on such soils can be severely
damaged even by a minor earthquake.

The truth is that foundation conditions
can change within a few feet, and a quake
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that does serious damage to structures on
one side of a street may do little damage
on the other side where the soil happens
to be more stable. This was noticeable in
the 1964 Alaskan quake.

There is talk in Anchorage today of
converting the most unstable areas of that
city into parks, and zoning the rest of the
city for light or heavy construction de-
pending on the soil. Russia has mapped
much of its territory into risk zones, de-
pending in part on the nature of the soil,
and construction must conform to speci-
fications for the zone involved.

The Los Angeles area has been similar-
ly mapped and today the UCLA Earth-

HILLSIDE HOMES have special problem. Fill, if not
well compacted, may settle during quake, taking
home with it or breaking structure into pieces

FOOTING OM FILL MAY
SETTLE BREAKING
THE BACK OF BUILDING

POPULAR MECHANICS
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MAGNETIC FIELDS in subsurface rocks change and
indicate changes in subsurface stress. Quokes may be
predicted by measuring changes with magnetometer

quake Engineering Laboratory is doing
research that may lead to a precise for-
mula for determining the relative safety
of any building site.

If this can be done, the stringency of
building codes would be increased or de-
creased for any particular parcel of land,
depending on how its surface and sub-
surface strata react during a quake.

The big fire that followed the quake did
most of the damage to San Francisco in
1906, and that city has taken extraordi-
nary precautions against ever letting an-
other fire get out of control.

The city has a separate auxiliary water-
supply system that includes 100,000-gal-

SHOCK WAVES in subsurface soils vary depending
on materials. Speed can be measured with geophone
which picks up shock waves generated by sledge

lon underground cisterns at street inter-
sections every four blocks throughout the
downtown area. Fire-department pump-
ers can lower a suction line into a man-
hole at any of these locations and get on-
the-spot water. The auxiliary system also
includes a network of high strength pipe
that carries water at 150 pounds per
square inch, delivered to its own special
hydrants from its own separate reservoirs.
Too, big pumping stations on the water-
front can pump sea water into the system
from two different locations.

All big engineering projects in Califor-
nia have to be designed with a major

{Please turn to page 184)

EARTHQUAKE RESISTANCE can be built inte homes with special construction
technigues, sills bolted to foundation, studs toe-noiled to sill, X or V cross.
bracing in oppesing pairs, and plywood sheathing with held-doewn plates

STEEL HOLD-DOWM PLATE
BOLTED TO FOUMDATION

SHEET-METAL
TENSION BRACING

1x4
LET-IN

(%" Dla,
& 0.C. MIN)
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Arnold Palmer Plays




Arnold Palmer

In a schizophrenic round of golf, an all-time
great pro tests his modern steel-shafied clubs
against hickories like those used 30 years ago

By Arnold Palmer as told to Pack Bryan

EXPECTED that playing a round of

golf with the old style hickory-shafted
clubs after 30 years of using the steel
shafts would be like trying to fly an old
Curtis Jenny after 3000 hours in a jet. The
difference was not that great, but I'm
glad I was born 30 years too late.

The story began when Popular Mechan-
ics asked me to play a round of golf with
the old clubs to compare them with the
modern professional equipment I person-
ally designed for the Arnold Palmer Com-
pany. I have been experimenting with club
designs for years down in my workshop,
and the new clubs incorporated all my
favorite ideas. It seemed obvious to me
that they would be unquestionably better.

TWO SETS of clubs confused Palmer at times. Con-
centrating teo much on unfamiliar hickories, he lost
his concentration on shots with his own clubs
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But how much better? And in what ways
were the old-timers really bad? The more I
thought about it the more intrigued I be-
came with the idea of an all-out “battle
of clubs.”

After we had decided to go ahead with
the project, I did some research into the
old style hickory-shafted clubs.

Scotland is the home of golf, and, as
might be expected, all the best early golf
clubs came from that country. Iron club-
heads were hand forged of mild steel and
woods laboriously turned one at a time.

The shafts were turned on a lathe from
carefully dried hickory, selected for
weight, straightness of grain and flexi-
bility. After the so-called blank was

HICKORY CLUBS “really sling the ball,” Palmer
said after the round. Extreme whip action forced him
to slow down his swing and bothered his control




L
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TYPICAL SWING with his ewn clubs shows Palmer,
here shoeting from the tee, with full, powerful arc
and high fellow-through, every muscle participating

Hickaries

turned, it was again allowed to “age” un-
til the clubmaker selected it for a certain
clubhead. Working with a plane, a file and
sandpaper, he would draw on his years of
experience to fit the club to the player. By
varying the amount of stock that he took
from the shaft (while still keeping it
round), he could alter both its weight and
flexibility. The player who wanted a heavy
but flexible shaft would find that his was
thicker with more of a curve than the man
who wanted a light, stiff shaft.

Keeping the old clubs in the right condi-
tion was always the big problem, though.
One former pro says, “When I first started,
we had to “pop” them often (rub with lin-
seed oil and shellac) or they'd warp and
dry quickly, shattering into splinters
whenever even a good pass was made at
the ball.” If that happened, the golfer
would begin again, hopefully swinging
clubs by the dozen until he found an ap-
proximate match.

Actually, there were no real “matched”
sets in the early days. A player could buy
a set of clubs but their matching meant
only that they were all made by the same

clubmaker and all (hopefully) had the

same approximate weight and flexibility.

But after a few months, weather would
take its toll and the oil and shellac used
to preserve the wooden shafts would begin
to dry out. Then, each club took on a dif-
ferent temperament.

After playing with the clubs for a while,
the golfer would find that he liked, say,

Steel
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curacy. but chipped within
6 feet. Bogied with my clubs.
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better with my own clubs.

~ this hole wit

Hooked third straight time

with hickory. Good distance

but poor control. Would have
liked a chipping wedge for
hickories, but
used niblick twice for bogie.
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SAND TRAP was another problem with hickories.
Set had no sand wedge, so Palmer used niblick with
poor results. He scooped ball and it overran green

five of the clubs in his set, but couldn't
get used to the “feel” of the other two.
Then he'd begin the search—swinging and
comparing, swinging and comparing—until
he found replacements that he liked. By
contrast, my own clubs are matched so
that every club balances at the same point
on the shaft, assuming a uniform “shield”
throughout the set. And by adapting the
firmness of each shaft to the weight of its
head, we are able to give every club the
same flex characteristic. Precise measure-
ments have replaced the old-timer's hunch.

Weather affected the old clubs, too. On
a damp day, the clubs had a completely

. BOGIES
e
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FAIRWAY SHOTS were tossups between steel-shafts
and hickories, except for accuracy. Palmer had no
confidence where the hickory shot was going to land

different feel than they did on dry days.
On a damp day, you could slug the ball a
little harder, while on a dry day you just
had to baby certain shots for fear of shat-
tering your shaft.

In the late 20s and early 30s the tubular
steel shaft had been perfected and put into
production, but they didn’t take over the
golf world by storm.

You just can't change the thinking of
several hundred thousand golfers over-
night. In fact, as late as 1939 one big manu-
facturer was advertising that his steel-
shaft clubs were the only ones “with the
shape and feel of hickory." The change-

concentrating
hickories. The h kn-ryi-i
was coming along,

nice elub,
torque of the

6th HOLE :
408 YARDS PAR 4

wi:h little of
ﬂu brnlnc other club:.

gh on the 2nd




over was inevitable, however, and one by
one the club makers and the golfers
made it.

The courses changed, too. As the boys
watching the record books and keeping
the greens saw the scores begin to dip
downward as a result of the steel shafts,
they tightened up the rules and began
their never-ending struggle to keep their
courses as challenging and still as beauti-
ful as possible. Some greenskeepers today
literally spend as much time working on
their roughs as the old greensmen used
to spend on their greens and fairways.

Compare courses as they were in 1925
to what they are now, and you find many
efforts have been made to minimize the
advantages of the steel club. Let's look at
a few examples.

The steel shafted club should hit the
same golf ball farther. Fine—so that string
of bunkers that ran across the fairway 210
yards out in 1925 (the average drive for
the better golfer in those days) is now out
at 250 to 265 yards, erasing the distance
advantage the steel shaft gave for getting
past the bunkers.

Sand traps were not nearly as deep, nor
as wide, nor did they ring the greens on
most courses as they do now. The old
golfer who needed a long, but inaccurate,
iron shot and then a short, accurate punch
to the green can now reach it with a mod-
erately accurate mid-iron, so they've made
it tougher on him and demanded even
more accuracy.

Roughs were not as demanding, nor as
ardently nurtured as they are today. Again,
in the old days, the prudent golfer would
chip directly back to the fairway and then
reach for the green. Today's golfer, with
stronger shafts and low-numbered irons
of great accuracy, will often elect to go
right for the green. Now the greenskeeper
lets the grass in the rough grow a little
longer, so its long blades can reach up and
grab the club head, slowing it or turning
it just enough to impair the shot.

In the old days, the pros continually re-
minded their students, particularly the
stronger and more enthusiastic swingers,
to let the club hit the ball. “Swing easy,
don't try to kill it.”

My dad (and I think luckily for me)
realized that the game would undergo a
big change, one that might not be felt
for a long while, but one that would put
the advantage on the side of the player
who had the power. So, when 1 first started
winging a ball, he encouraged me to give
it all I had. I've been told that, even when
I was five years old, my feet would leave
the ground as I connected with the ball.

The steel shaft gave us two main qual-
ities that let us develop this concept of
power hitting. The first was its reliability
—we no longer had to fear that a shaft
might break right in the middle of a eru-
cial round, so we could give every shot all
we had.

The other was consistency—forging
techniques had perfected matched heads,
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PuH'lr, rough with my own club st cup 3. Puter, in
PAR 3 BOGIE 4 th :HI-I! 'ID!HJIE ltﬂ"l"y I hﬂft 5 tl.l:.r. rimmed )
confidence in it that I didn’t 6. Putter, in
I used one of the numbered have with any of the hick-
hickories, and it worked well. ories. I couldn’t have made ngr'i:'f E!%:?E.i: 3.:"“ 4
It was embarrassing, scoring it with a hickory. I needed Steel: 36

better than with my own
clubs. It was the switching
back and forth that did it,
spoiling my concentration.
Some pros still use a hickory
putter, but I dislike the blade.

84

distance plus top control

For my second hickory
shot I would have liked E
4-iron, but we improvise
and used a 3-iron and landed
in trap. And see what that
hickory putter did!

. |
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BERT DARGIE made hickery
shafts for PM's clubs used
by Arncld Palmer. He planed
shofts until just right, then
fitted them to individual club
heads with single pin. In
the old days, all shafts were
handmade by expert craftsmen

but even the most closely matched set of
heads relied on the ability and patience of
the clubmaker to find and prepare a set of
hickory shafts to go with them. Technology
gave us the matched and graduated steel
shafts which forgive us many of our sins.
But even most of these scientifically engi-
neered instruments are not perfection by
a long way. That's why, for years, I spent
endless hours filing, sawing, weighting,
balancing and re-balancing hundreds of
the best available steel-shafted clubs. I
was determined to have a set of perfect
clubs even if I had to make them myself.
Eventually, that's exactly what I did. My
Arnold Palmer golf clubs are the result,
and they are as close to perfectly matched
clubs as a set of clubs ever will be, I'm
convinced. To make them just the way I
wanted them, I had to set up my own com-
pany, where we can keep a sharp eye on
quality control. We have limited their sale
through pro shops only, since they are en-
gineered for serious golfers. But for any
average golfer, the new clubs can over-
come those minor errors that creep into
his swing after a short layoff. The first
holes on an early Saturday round are often
not quite so difficult when a good, well-
matched set of clubs is along to ease the
burden. The golfer can concentrate on hit-
ting the ball, knowing that his regular
swing will fit the shot.

Again, swinging one of the low-num-
bered irons for distance used to be a prob-
lem, and shots with these clubs are still
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an anathema to many golfers. With prop-
erly matched clubs, the swing that makes
the 5-iron such a deadly scorer for Mr.
Average should not need much adjustment
to be just as successful with a 2-iron.

New Shafts for Old Hickories

I was quite pleased and surprised to see
the hickory clubs that Popular Mechanics
assembled for me for the round. In the
early days of golf in this country, there
were only seven clubs used in most tour-
naments—Francis Quimet used that many
when he won the Open in 1913. But those
seven clubs were often assembled over a
period of years, as each golfer put togther
his own “right” combination. To give me a
chance to attempt the same thing in a
short space of time, PM’'s editors had
found almost three dozen irons and nine
woods and had them all reshafted. I had
my pick of them for the round.

(Editor: We assembled the clubs by plac-
ing newspaper ads and collecting well over
five dozen clubs in various stages of repair.

It was a wild assortment ranging from
drugstore branded souvenirs to hand-made
“special” clubs that belong in a golf mu-
seum. The ones we finally selected had
warped shafts, rusty heads, and ragged and
rotten leather grips. Varnish on the heads
of the woods had long since turned white,
and rust covered all but those few of the
irons that were chrome or stainless steel.

A single pin through the neck of the

(Please turn to page 186)
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ue-Houded
There’s a,Gatch to Fishing

Fly casters can be artists, but the best take a
back seat when ‘“‘noodlers” are on the scene

By James Joseph

* OU GOT TO HAVE THE FEEL,” the grizzled old Ar-
kansas backwater hand said.

“Maybe they're born with it. I don't know. But when one
of them boys snakes his hand down under a rock and freezes
like he's dead, it's just a matter of time afore he's gonna whip
up a fish. Now some places they're called ticklers, and I've
heard 'em called guddlers, but down here they're noodlers.”

And when a noodler goes fishing, the only equipment he
packs are his bare hands—and an uncanny “feel” for fish.

With infinite patience the noodler slips his hand into a deep
pool near the bank of a stream where, during the day’s heat,
fish are likely to lurk. He holds it there motionless, getting
used to the cold water, his eyes closed so he can think into
the pool. His surgeon-sensitive fingers can actually feel the
backwash of an imperceptibly moving tail. The hand glides
slowly in toward the quarry, then holds and waits. The hand
is alive, its fanned fingers sensing every eddy and ripple.
Perhaps the current will drift the fish against his fingers and

WHIPPING A FISH OUT by hand (left) is the art of the noodler who scorns
rod ond reel. Stolking the banks of o stream (below left), the noodler looks
for holes under rocks, logs or the stream bank where the fish will hide
out when the sun is high, seeking the cool shode. Spread out on o rock
(center), he broces with left hand and slips the right hand slowly inte
the pool. Fifteen minutes later, from sensing the fish to finding the gills,
he snaps his arm bock (right) and brings in a pon-sized brook trout
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AFTER THE TEDIOUS period of holding the hand motionless until he “feels”
the fish, the noodler goes in for the catch, moving his hond cbout one
inch per minute, With fingers fanned out he starts at the tail (1} with
thumb and forefinger poised over fish’s back, He inches the hond forward
until thumb ond forefinger are poised near the gills {2) and he can feel
them opening and closing (3) He carefully judges the rhythm of the breathing
{4) ond as gills open he plunges thumb and forefinger in (5) to catch the fish

he'll be able to tell the species and how it
lies in the water, The tail moves again
and he feels the ripple.

Ever so slowly, now, the hand moves in.
There is the slightest contact of a finger-
tip, and the noodler knows he's after a
trout. The hand is curved over the top of
the fish, thumb and forefinger ready to
pinch. It moves slowly along the flank of
the motionless fish until thumb and fore-
finger can sense the opening and closing
movement of the gills, By now he knows
pretty well the size of the fish, and he
waits with the fingers poised. The gills
open, then close. Open. Close. He times the
rhythm. The gills open and the thumb and
forefinger plunge in and clamp together.
With the fingers in the gills the fish is
hooked. In a single, lunging movement the
arm whips up out of the water and the
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trout is flung to the bank.

This is noodling, a fishing sport that
goes back in history to the ancient Mace-
donians, was a way of life for many tribes
of American Indians and is still practiced
by the Lengua Indians of South and Cen-
tral America.

In the U.S. noodlers are most active in
Arkansas and Indiana, the Pacific North-
west, and throughout the South. It's not
often, however, that you catch a noodler in
the act. This is an art that is handed down
through families, and is as closely guarded
by its practitioners as a missile secret. And
in some states noodling is illegal.

One of America’s legendary angling au-
thorities, Edward Ringwood Hewitt, was
a skilled tickler, and his method is still
unigue. Feeling a fat trout lurking be-

{Please turn to page 191}
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Tape a TV Show at Home

It’s no longer a dream. Recently the Fairchild/Win-
ston Research Corp. of Los Angeles demonstrated a
tape recorder that puts TV pictures on ordinary mag-
netic tape. Picture quality is quite good, as the photos
to the left show. The top photo was taken of a “live”
sitting of a PM editor before a TV camera. The bottom
view is the same scene a few moments later, this time
a tape playback. Expected price of the tape machine,
for any TV receiver, is $350.—Larry Steckler

British Bubble-Skimmer Hits 60 Knots

Powered by a 1500-pound-thrust jet and a car
engine, a British experimental speedboat uses an outer
nylon skin to reduce drag and increase buoyancy.
Air forced through the water-tight nylon forms a
cushion of tiny bubbles which reduces friction.
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A Nationwide Survey
On the Buick Riviera

Based on 1,686,910
Owner-Driven Miles

viera Style Delights,
oor Assembly Irks

Marginal and boldface comments by Jim Whipple,
PM’s Automotive Editor

OWNERS
REPORT

“I*VE HAD FIVE CADILLACS since 1955 and I wouldn't

trade my Riviera—with its prestige and beauty and size—
for another Cad,” an Oklahoma widow told PM in the Riviera
owners report.

A Tennessee nuclear engineer agrees about the car’s beauty,
and raves about ride. He calls it “the best looking car ever
built. But,” he complains, “Buick’s quality control on body
and trim is . . . fantastically poor for a car so expensive.”

A California carpenter is happy with mechanical design,
too, but reported the “interior is terrible. Panels misaligned,
scratched and marred; accessories poorly installed: it looks
like a reject inside—hood and deck lids poorly aligned; paint

e T e o T
o

SNAP THE WHEEL over
and the Riviera leans
heavily, but power steer-
ing lets you corner sharp-
ly—one source of handling
raves by Riviera owners

EXIT from the Riviera's
rear seat calls for some
gymnastics, but owners
were more concerned with
the deep, soft upholstery,
Several, however, wanted
room for three in bock
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OWNERS LIKE
Sleek styling «e.....(57.4%)
Light handling ...... (46.1%)
ExXtra POWEr ...scsves (44.9%)

BUT DISLIKE

Poor assembly .......(20.6%)
Inaccessible ashtrays (13.5%)
Scant head, leg room. ( 8.4%)

spotty or thin or bare in places; nicks and scratches from
assembly operations were not taken care of.”
Sleek continental styling excited 57.4 percent of Riviera
buyers. But assembly details sparked complaints from more
than 20 percent of the owners we surveyed. Specific mechani-
cal troubles affecting operation were few, however, and the
carpenter—and 80.6 percent of his fellow Riviera owners—
said they'd buy Riviera again.
Aside from the assembly squawks and petty annoyances
such as out-of-reach ashtrays, owners were generally happy
with their Rivieras—enough so that 71.9 percent rated them
Excellent over-all. Only a tiny two percent placed them in the
Fair and Poor categories. The slide-smooth luxury car ride im-
pressed many owners. Riviera is softly
From Ohio, a construction superintendent said, “We drove _ sprung and smooth
4000 miles on vacation and could drive more miles per day fiding on class A roads
because we didn’t get as tired in this car. It's by far the most "T h'"' :" ""w":d
comfortable auto we've ever driven, and everywhere we got rolling :r::;::;::::m:
admiring comments on the style.” m
Riviera owners have relatively few illusions about fuel
economy; 56.5 percent said they were getting about what they
expected, in most reports that averaged about 9-10 miles per
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At this rote it's —>»
cheaper to take taxis

Basically he's right,
but there's still a touch
of juke box in

that grille! —>

Steering ot 3.5 turns

of the wheel is quick
as most, and that —»
new three-speed torque
converter plus 425-
cubic-inch V8 really
hauls the mail

He's right. It would be
almost easier to

flick ashes in your
trouser cuff while doing

a handstand —»
We got back there,
and it's true. —

The power seat doesn’t
move back far enough
for a long-legged
driver, either
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gallon in town, 13-14 on long trips, and 11-12 over-all. _

The electric fuel meter and fifth-wheel speedometer were
hooked up to our test car for a series of steady-speed fuel
checks. Here are our Riviera results:

18.02 miles per gallon at 30 m.p.h.
17.41 miles per gallon at 40 m.p.h.
16.21 miles per gallon at 50 m.p.h.
15.14 miles per gallon at 60 m.p.h.
13.78 miles per gallon at 70 m.p.h.

Over-all mileage, including city traffic driving, was 12.25 m.p.g.

On performance, the Riviera sparkled. Zero to 60 m.p.h. time
was 7.9 second, 40-60 was 4.6 and 50-70 m.p.h. was 5.2 seconds.
Time for standing quarter-mile was 16.0 seconds with an 82
m.p.h. terminal speed.

Here are samples of the first five Riviera qualities cheered
most, in order of the number of owner comments on them:

“Simplicity and clean design.”—Michigan manufacturing
representative.

“It does not eek and ooze all over with chrome.”"—Califor-
nia electrical engineer.

“Excellent handling in city, on freeway or on mountain
curves."—California pilot.

“Its quick response makes it a pleasure to drive."—lIlli-
nois homemaker,

“It has the speed when you need it in an emergency."—
Pennsylvania foreman.

“The car is really comfortable on long trips.”—Louisiana
well-drilling contractor.

“I like its smoothness when moving."—Indiana manager.

“Riviera is softly sprung; it rides and looks like the expen-
sive car it is.”"—California accountant.

Here are the five noisiest objections mentioned most often
by PM's panel of Riviera owners:

“Assembly workmanship poor; there were scratches on the
inside, small flaws and scratches on the outside, and a shock
absorber was disconnected.”—Missouri marine engineer.

“Accesories did not operate. Also, the air conditioner doesn’t
work.,"—New York physician.

“The floor carpet fits poorly; I received the wrong speed-
ometer; the window glass came out.”—California engineer.

“The rear coil springs had to be reseated because they were
rubbing against the frame.”—Ohio fireman.

“At delivery, the wrong fuses were in the radio; the air
vents rattled and longer screws had to be put in: the de-
froster did not work; a collar on the drive shaft came loose
and had to be reassembled.”—Massachusetts housewife.

“You have to be a sharpshooter to find the ashtray with
your cigaret while you're driving."—New York salesman.

“The position and size of the ashtray is no good for a pipe
or cigar smoker."—New York administrative assistant.

“Insufficient head and legroom in the front seat; probably
same is true in the rear seat.”—New York chemist.

“I would like to get the same gas mileage enjoyed by Cad-
illac owners."—California salesman.

“Fuel consumption is very poor in my opinion and prestige
is no excuse for an inefficient machine.”—California pilot.

“Small rear window makes visibility poor as you back

{Please turn to poge 187)
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MOST RIVIERA OWNERS (29.7%) reported over-aoll
fuel consumption of 11-12 m.p.g. In town, 9-10 m.p.g.

was more common and on long trips,

HEADROOM was a bit snug, even for
our 56" model. Owners complained,
too. Several also pointed out that the
lorge central conscle in front required
drivers to leave the car on the side ex-
posed to traffic. Luxurious interior, how-
ever, was a favorite feature for many

13-14 m.p.g.

TRUNK SPACE in the Riviera displeased some 6.8 per-
cent of the owners, though some 57 percent liked
the sporty styling of which the trunk lines are o part

| EXCELLENT ..........T1.9%
GOOD ....... - 21.3%
ARl 4.8%,
POOR . coninnsisriins. 1l e

PERCENTAGES

Mileage experience

As expected . .. 56.5%
Bettar . ... 4.5
Nu+mgnnd IR .. [ |
Best-liked fouhrn

Styling . . R I |
Ease of hundlmg Ak
Powar, purfnrrnunca R
Comfort . Crei b e d
Smoothness of ride . .. 19.0
Roadability 17.1
Transmission 8.1
Guietness 6.2
Specific complaints

Poor factory assembly . 206
Ash tray ... AP - X
Head and Iagrnum o e B4
Gas consumption A . B0
Poor rear visibility . _ . e o |
Trunk space .., . 6.8
Paint and finish S . 6.8
Qil consumption ... b8
Hod mechanical 'I'rnuhlu?

Have had : R |
Have not had ¥, .63.9
Mechanical trouble was:
Carburator i 15
Oil leaks : 3.2
Rough idle ... S K|
Heater and defroster ... ... 2.3
Tronsmission ..............c... 2.3
Water leaks ................. |L.&

JULY 1964

Best-liked exterior feature
Over-all appearance and

styling .. 35.4%,
Simple, clean lines AT
Front end styling 12.5

Headlights and parkmg I4ghh 5.2
Side view .

Grille .

Size .

Least-liked exterior feature
Rear window

Rear end style . ..
Poor rear visibi Elhl
Taillights

Paint and finish . o
Best-liked interior feature
Bucket seats :
Consale .. N —
Tilt shanng wheal . A
Comfnrl'

g
3
3
2
5
5
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Lms!—lihd interior feature
Ash tray :

Head and Ilgroom h
Reor bucket seats ...........
—onsole . o

Idiot 1|gh'f's !
Decision on Riviera influenced E
Styling
Performance ; :
Buick name and rnpuiuhun =
Ease of handling . .
Site

o

mad em=uo -inux
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O~ 1

Other full-size car considered,
if any

Hone considered
Oldsmobile . ....... .. ......
Thunderbird ................
Ponthe s S e Al
1] T
Other Buick ...

Family's other car, if unr
Riviera only car
Chavrolaet |

Other Buick

Special . ..

Cadillac ... P
Maoke of car troded in
Full-size Buick . o
Thunderbird
Oldsmobile

1963 Riviera ;
Chevrolet .. .....
Pontiac

Special .......
Cadillac .
Dealer service
Excellent
Average

Poor .

Would you buy frﬂm Ill=rr| ugul
Would

Would not .

Would you hu'.r ‘another Rivi
Would . .. ...

Would not .
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Homemade Turn-Around

Backing along the driveway is a thing
of the past for George Beattie, Alexan-
dria, Va. For $350 in materials he built a
powered turntable that stops automatically
after turning his car around.

Treads like those from a grease rack,
structural steel, 2-by-12-inch planks, and
concrete were Beattie's building materials.
The base includes a drain system.

Drive—forward or reverse—is from a
15-hp. 110-volt motor mounted with the
gear box (from an aircraft starter) near
the edge of the table. Finally Beattie put
a 20-foot-square carport over the table
for his standard-size car. The switchbox
(for clockwise-counterclockwise and on-
off controls) is on a walkway lamp post.

9
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Who Needs Water?

Using parts from a 1961 VW, an Ohio
boater turned his seven-year-old home-
made 20-foot cruiser into a “boat-car.”
For highway cruising, the hybrid craft
uses a supercharged VW motor which can
push it to 50 m.p.h. After launching, the
wheels are cranked up snug to the hull
and the owner switches to an 85-hp. out-
board. It's licensed as a house trailer.

Plastic Room Keeps Germs Out
Hospital patients who are highly suscep-
tible to germs are isolated in tentlike
“plastic rooms” in a California hospital.
Arm vents to which rubber gloves are at-
tached allow for patient care. Air pressure
inside the plastic keeps out bacteria.
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New Adventures for
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Skin Divers

Stalking man-eaters bare-handed, cavort-
ing with giant whales—it's surfside suicide

By Jack Speirs

WIMMING CAREFULLY and slowly, the skin diver
slipped up on the recess in the rock where he could see

the protruding head of a vicious moray eel. Instead of
avoiding the killer, the diver was stalking it. When he was
close enough he slipped his hand into the hole below
the eel’s line of vision. In a sudden flurry of movement,
the diver grasped the eel, jerked it from its lair, and a
battle to the death was on — with the odds about even.
This is just one of the latest innovations in the skin
diver’s concept of “fun,” and when he tires of this he can
fish underwater with rod and reel, ride whales, or play

HITCHING A RIDE on the fluke of a giant
gray whale can be dangerous, but to the
skin divers whe risk being swatted like
flies, it's their idea of underwater fun




a game that sounds like a bundle of laughs
called “pulling the shark’s tail."”

Fishing underwater with rod and reel
may not sound like much, but if you've
hooked a good-sized shark or a short-tem-
pered barracuda, and you're down in his
element with only mask, fins and snorkel,
you need taut nerves to match your line.
You can use scuba gear, but the real bufis
sniff at this unless you're after something
really big. It's more exciting to have to
come to the surface for air and still keep
the shark on the hook.

But even scuba gear can add problems.
One 200-pound Californian hooked a 10-
pound barracuda and was towed part way
around Catalina Island. The added buoy-
ancy of the gear made him weightless, and
the weightlessness made him helpless. It
ended when the 'cuda finally tired of pull-
ing.

Californian Jerry Huth, who started the
sport, describes shark fishing underwater
as “touchy.” He explains, “You've got to
handle a shark like a cat. You hold a cat's
tail and he'll try to pull away, but if you
give it a real tug he'll turn and come back
biting and scratching. It's the same with
a shark. You have to keep just the right
pressure on the line so the shark keeps
trying to pull away. Too much pressure
and you might suddenly become the bait.”

Pulling a moray eel from its hole re-
quires steel nerves and a stealthy hand.
Resembling a large snake, the moray is as
lethal as a cobra. In order to breathe the
moray keeps its head out of its hole, the
mouth opening and closing to force air
through its gills, small round holes on
either side of the neck. When the diver
slips in to grab the eel he faces two prob-
lems. If the hand is slower than the eye
the eel gets the hand, and if the initial
grab is successful, the eel can contract its
body and be impossible to pull from the
hole, and the diver then has to get his
hand out of the hole without losing it.
Once he has the moray, the diver can suf-
focate it by closing the gill holes with his
fingers, but the common procedure is to
swim to the surface, throw the eel as far
as possible and head for the boat.

Shark baiting or “pulling the shark's
tail” is a simple game. The diver swims
around until he sights a shark, then he
just swims over and takes hold of the
shark's tail. The shark is then supposed to
swim off, towing the diver after him. This
sport is practiced with the smaller species
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FINDING A DOZING WHALE, a diver climbs oboard
and prepores for wild ride when the beast awakes
and decides to get rid of the thing on its back

CASTING FROM THE SURFACE, a diver with red and

reel, and equipped with scuba gear, is fishing for @
large shark that will give him on underwater battle

of shark such as the dog shark or the sand
shark that will not attack a man. When
they are provoked, of course, they act like
any other shark.

“It’s really a lot of fun,” one practitioner
explained. “The shark will give you a
really exhilarating ride. The only difficult
part is when you let go.”

In the event the shark has not enjoyed
the game and decides to attack, the diver

POPULAR MECHANICS




WRESTLING o lethal moray eel after it has been
pulled from its loir is o no-odds battle to the
death thaot calls for muscle and steel nerves

SHARK BAITING consists of grobbing o shark by
the tail and hanging on for an exhilarating ride.
The only difficult port is when the diver lets go

DIVING DOWN when the shark is hooked, the diver
fights him in his own element, carefully keeping
just enough taut line to keep the shark running

is equipped with a knife, and the party
turns into a brawl. And the diver doesn’t
always come out in one piece.

Riding whales is the newest sport on the
Pacific Coast where the great herds of
giant gray whales make an annual south-
ern migration.

It began when a group of diver-photog-
raphers infiltrated a herd in search of pic-
tures and discovered a whale with its fluke

JULY 1964

MISCALCULATION in this sport con mean sudden
omputation, and diver must reel in his quarry before
the air runs out or cut the line and let him loose

tangled in a large net. They found that
they could climb up on the whale's back,
and after they freed the whale they were
given a ride that was “like riding through
the water on a steam locomotive.”

This single report was enough to stir the
red blood of scuba divers, so nowadays
the whale migration has them out in force
looking for a free ride—and risking the
crushing blow of a well-aimed fluke. * * %
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Two-man submarines, gas-pow-
ered spear guns, contact lenses,
self-contained underwater cam-
eras—they’re all part of the . . .

By Ross Olney

“T N THE BEGINNING man emerged

from the sea,” says Capt. Jacques-
Yves Cousteau, famed French undersea
explorer, “and you will see the day when
he will return there to live.”

An extreme view? Perhaps. But the
makers of scuba equipment are doing all
they can to hasten that day’s arrival. Re-
sult is an array of new devices to gladden
the hearts of divers everywhere.

For example, a captain in the Office of
Naval Research has patented two new
safety devices that will appeal to anyone
who has youngsters or novices along. One
is an automatic life vest inflator. If the
wearer falls overboard, a chemical wafer
dissolves, activating the CO: inflator. Ex-
pected price: about $5. The other device
prevents a diver from going too deep. You
preset it for desired maximum depth.
When the diver reaches that depth, wheth-
er conscious or unconscious, his weight
belt drops off and up he comes. Expected
price is about $25.

Voit Rubber Div. of American Machine
& Foundry is marketing a new square reg-
ulator called the Dolphin ($89.50). It's
reported to be snag-proof and to allow
easier breathing. Surge-proof pressure
ports are on the back.

For underwater hunting or self defense,
vou can arm yourself with a lethal gun
that shoots a self-propelled steel shaft. This
dart will penetrate 34-inch plywood at
30 feet and is accurate up to 35 feet. Due
to its hefty recoil, the manufacturer,
Englis Engineering Company of California,
suggests vou use both hands for firing.

Sub-surface photography is easier with
two new cameras that don't need bulky
watertight housings. The Nikonos is a
precision 35-mm. still job made by Nikon.
The Autosub 8 is an 8-mm. movie camera
from Scubapro. Both can be used in the
water or out, and should cost around $200
with accessories.

If you're the kind who likes to be no-
ticed, even under water, Voit's flamboyant
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ew Look

DESIGNED for easy handling in raugh surf, Del Wren's
diver's float has storoge racks for spear guns, a
fish well, and ample area for the diver to rest

HELMET with full face mask is a diving intercom
with headphones and microphone from Jetronis. Re-
flector on top is a directional unit fer navigation
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for the Wet World

o S

TWO-MAN SUBMARINE (Scubopro) with open hull is equipped with bueoyancy
tank, dives to o depth of 100 feet. Twelve feet long and mode of fiberglas
and reinforced aluminum, it will do 3 knots under water on 1.8-hp. motor

SAFETY DEVICES: Unit ot top of photo inflotes life  BREATHING MOUTHPIECE is built into this Scubopro
vest automaticolly if wearer falls in water. Device mask that will alse keep the foce completely dry, and
on weight belt drops belt at pre-determined depth  is ideal for use with intercom system. Price: $50
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INSERTING spring steel the full length of White Stog
flipper gives it added rigidity and will offer greater
speed ond power to o swimmer with strong legs

ColorGuard wet suits are just the thing.
(They're also a practical safeguard.) Nylon
backed for durability, they cost $66.50 in
standard sizes.

Speaking of wet suits, White Stag's new
ones feature seams that are both glued
and stitched for extra holding power. This
company also offers steel-reinforced Aip-
pers said to give extra speed in the water.
They retail for $17.95 a pair.

Optometrists Alan H. Grant and Edward
L. Beckman have designed a set of under-
water contact lenses. They're not cheap

POWERED by a CO:! carlridge, the shaft of a new
spear gun will penetrate ¥-inch plywood at 30 feet.
A reel on the gun is used to play and land the fish

CONTACT LENSES, on diver (above) and shown close
up (below), have been tested ot 300-foot depth. Elim-
inating the mask, they more than double field of vision
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SELF-CONTAINED underwater cameras take pictures without cumbersome and
expensive housings. The 35-mm (left) is @ Japanese model with interchange-
oble lenses. The B-mm movie camera (right) features electric eye control

(about $175 plus $25 for fitting) and they
can take getting used to. But some divers
swear by them. They're claimed not to fog
and to float if lost.

The Bendix Watercom makes it possible
to converse while under the surface. It
attaches to your air tank, with a mike
strapped around your throat. Through a
companion boat model, which has a trans-
ducer and hydrophone hanging in the
water, a diver can talk to other divers or
the boat at ranges up to 100 yards. A dia-
phragm acts on the water much like your

vocal chords act on the air. Jetronics
Industries’ Aquavex Mark II Swimmie
Talkie (about $800) is a similar unit built
into a helmet.

There are still more submarine delights,
but not enough space to show them all
Among them are a pressurized “Mummy
Bag" used to float a diver threatened with
the bends to a decompression chamber, a
combination life raft and diver station that
becomes a gear-toting bag when deflated,
and an LP record of underwater sounds
for those who'd rather stay home, * %%

EQUIPPED with a special attachment for underwater observation, the Aqua
Jet will haul two divers at speeds up to 25 m.p.h. Made of fiberglas and
powered by an inboard engine, it is steered by movements of legs and body
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Switchboard for the Blind

Using a photoelectrie cell that she pushes
along a rail, a blind operator can locate
incoming calls on an experimental British
telephone switchboard. A light on the
board causes the cell to set off a sound sig-
nal. The operator makes notes in Braille.

& r. . . %

Modern Art—Take as Directed

Critics of modern art who are pained by
abstractions may take heart with a new art
form in England. A doctor’s wife is using
sample pills and capsules to produce col-
lages with such therapeutic titles as: “Ap-
ple a Day” and “Bouquet for the Matron.”

New Low-Level Parachute Drops Are Most Accurate Yet

Flying less than 200 feet above the
ground and using special parachutes to
yank cargo from the plane, Air Force
pilots are dropping supplies with pinpoint

accuracy in target areas 40-by-20 feet.
Called PLAD (for parachute low-altitude
delivery), the system could be used in
places where helicopters are vulnerable.
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One-Piece Portable Turntable

Requiring no assembly, a one-piece turntable can be trans-
ported to the display location and set up in minutes. When
folded, it rolls on a set of wheels, When unfolded another set
of wheels roll on a circular rail, lifting the first set off the
ground. Called Port-a-Fold, it is manufactured by Macton
Machinery Co., Stamford, Conn.

Mechanical Giant to Inhabit the Coal Fields

The whirling jaws of this gigantic “min-
ing wheel” will soon be strip mining lig-
nite coal in North Dakota. Longer than a
football field and higher than a 10-story

building, the monster is being made in
Germany for Truax-Traer Coal Co. Eighty
railroad cars will be used to haul the ma-
chine to the mine.




Rickover’s Reactor:

Self-Perpetuating Power

Latest “‘heresy” of our atom sub admiral i3 a
practical reactor that produces more fuel than
it burns, while generating power for people

LUNT-SPEAKING and crusty, the

little admiral was filling a familiar
role—telling a congressional committee
the facts of atomic life with a characteristic
salting of sarcasm.

This time, Rhode Island’'s Senator John
Pastore, chairman of the Joint Committee
on Atomic Energy, was on the receiving
end of acid-tongued Hyman Rickover’s wit.

“When the time comes that you don't
have any electricity in your home,” he
snapped, “your wife will raise hell. She'll
say, 'l don’t care about the cost. I want
my electric lights,"”

As usual, Adm. Rickover was looking
into the future—this time, to the day when
fossil fuels will be exhausted. In an at-
tempt to breathe new life into the nation’s
lagging atomic energy program, the naval
gadfly who bedeviled a reluctant service

RICKOVER-TYPE recctor core has seven breeder seeds
and blankets in center as breeder study wnit.
Other fuel elements produce cheap electric power

into building atomic submarines years be-
fore the experts said it was possible, was
trying to prod the legislators into new
efforts in the nuclear energy field.

As a result, new concepts in atomic
reactors are in the works.

The most exciting of four nuclear re-
actors proposed at a recent symposium
held by the Atomic Energy Commission,
the Rickover reactor combines two con-
cepts in one. Known also as the “seed-
blanket” or Large Power Reactor (LPR),
it vrill not only produce relatively cheap
power, but it will also produce more fuel
than it consumes.

The so-called “breeder reactor” (see
A-Power: Creeping Giant, page 100, June
1963 PM) has been heralded as the reactor
of the future. Adm. Rickover's proposals
make that future look a lot closer.

SHIPPINGPORT core has ring of seeds and control
rods (-+), with fuel-breeding blanket of thorium
inside and outside the ring. 5ome neutrons escape

CONTROL RODS
CENTRAL AND SEEDS
SHUTDOWN BREEDER
ROD
+ +
+ + —+
- —+
-+ +
K +
x
+ +
% ag;
+ + 41
- +
FIRST PASS
SECOND PASS BLANKETS

BLANKETS

POPULAR MECHANICS



LPR REACTOR plant, shown here in
cutaway sketch, would resemble
many other nuclear power plants
in general configuration. The big
difference is in make-up of the core
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TELESCOPING fuel in new Rickover reactor eliminates
control rods (A) shows fuel position at low reac-
tivity of core; (B) is position at high reoctivity

In most reactors to date, the radioactive
“core” is in center of a massive cylinder.
Fissioning atoms between fuel elements
are slowed or speeded up by means of
cadmium rods that slide in and out of the
core. Cadmium soaks up flying neutrons
like a blotter soaks ink. The system works,
but it wastes a lot of fuel.

The core of the 500,000-kilowatt Rick-
over reactor, however, will be made up of
what the admiral calls “little islands of
reactivity” or more than 100 miniature
reactors. Each will be an enriched “seed”
of uranium surrounded by a blanket of
thorium. At the center of the core will be
a group of seven special core assemblies
for breeding atomic fuel. The remaining

seeds will produce usable electricity.

Fissioning in the seed produces power—
and excess neutrons. These pass into the
blanket where they are absorbed by the
non-fissionable thorium which becomes,
under bombardment, fissionable U-233.

Control will not be exercised by con-
ventional cadmium control rods. Instead,
the fuel rods themselves control their own
critical mass. They are made like tele-
scopes. The central barrel, or tube, of
uranium moves up or down inside a larger
sheath of the same material. This of course
alters the thickness of the seed. Thus,
when the center is lowered, the seed region
grows thinner; this increases the leakage
of neutrons, reducing reactivity.

But when the center of the core is raised
into place, the seed region becomes thick-
er, increasing reactivity for power produc-
tion. A tremendous advantage of this de-
velopment is that it eliminates the usual
poison by-products left in the soaked-up
control rods of the usual reactor,

Operating as an economical power pro-
ducer, the LPR will theoretically be able
to go 10 years without refueling. As a
breeder reactor, it could function three to
four years without refueling.

Chances are that Adm. Rickover will
get his reactor, probably to be built in
California. Power would be used to pump
water from Northern California to parched
areas in the southern part of the state.

Present practical uses for reactors, how-
ever, are not important to the admiral.
Except for military reactors, he says, the
U.S. should not at present build any re-
actor “with the idea of anything else but
learning from it.” * & &

YANKEE atomic power
plant is a cousin to the
Rickover concept, and
stems from Shippingport
experiments. It is the larg-
est  pressurized water
reactor built wuntil now
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No More Batteries

Slip two Magic Cell contactors into the
toy, plug in the power supply and yvou won't
ever need batteries. Developed by Science
Material Center, New York, N. Y., the 510
power unit converts 110-volt house current
to the level of two D-cell batteries.
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Two New Leg-Powered “Inboards”

Featuring twin adjustable cockpits, each with its
own set of pedals, a new 12-foot fiberglas paddle-
wheeled boat can be driven from either seat. Rudder
handle is between
smaller 6-foot model (inset) is priced at $199. They're
from Nevil Enterprises. Inc., Suite 318, Savoy-Hilton,
58th & 5th, New York, N.Y.

It sells for $795. while a

seals.

Electronic Water Saucer

This vear, a large version of this 'ju-scale
telemetering buoy will be checking the
ocean off Florida and California. Built by
Convair Division of General Dynamics, the
buoy will measure water temperature,
current direction and light transmission.
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Shin-Bustin’ Polo

By Bob Grant and John Boykin

MAYBE THEY SHOULD call it soclo
or poccer because it's really part soccer
and part polo.

It's played like soccer only from mounts
—namely motorcycles. The shins take a
beating, because the players propel the
ball primarily by kicking. Heads, shoul-
ders, hands and even handlebars and
front wheels are also thrown into the fray
at times. The only restrictions are no
catching the ball, picking it up or throw-
ing it. It has to be hit.

Cycle polo, unknown a short time ago,
is catching on. It's played, five players to
a side, on a field 80 by 120 yards in 10-
minute quarters, with a five-minute break
between quarters for rest and repairs.
Surprisingly, however, few repairs are
needed.

The players usually strip all road gear
from their cycles—fenders, mirrors, etc.—
to prevent injuries, and the skeleton ma-
chines stand the action admirably. Any
size bike is allowed, although 80-cc high-
torque machines are most popular,
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PLAYERS' SHINS are protected by heavy boots
and leather pants, but in heavy action they get a
good geoing over, and skinned shins are common

FREE BALL starts scramble. Toughest maneuver is
swinging cycle around when player is facing
wrong way as action starts in the other direction
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PLAY BALL! Referee throws ball inte center of opposing teams ond one
man guns his engine too much trying to get at it, rearing back on his
hind wheel. Folls ore frequent, but cycles and cyclists are both rugged

THRILLING ACTION is best when cyclist gets ball A SCORE! Cyclist drills ball through goal posts,
under control and heads toward opponents’ goal,
leaving wake of sprawled players and motorcycles

JULY

scoring points the saome way they de in soccer or
polo. Game lasts 40 minutes, with three timeouts
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Clobbering Communism
With WET NOODLES

Expelled from Red China, this priest bwilt a
secret weapon—the fabulous noodle machine

By Stuart James

HEN THE REDS expelled Monsignor John Romaniello

from the Chinese village where he had served as a
missionary for 22 years, they started the Catholic priest on a
one-man campaign against communism that is now known in
Hong Kong as “Romy’s Noodle War."”

Returning to China in 1957 after a six-year exile, Father
Remaniello was made director of the Catholic Relief Services
with the task of feeding the throng of refugees—nearly
100,000 a day—who escape over the border to Hong Kong.
This assignment was complicated by the knowledge that of the
$15,000,000 worth of surplus food being sent annually from
the U.S., most of it was finding its way into the black market
and eventually on to Communist China. It was Romaniello's
job to stop it.

A small, bespectacled man with thinning white hair and a
wry sense of humor to complement a well of explosive energy,
Father Romaniello went straight to the root of the problem.

“I didn't think a cloak and dagger would go well with a
Roman collar,” he says, “but I had to see what was going on.
I kept a watch on a bakery that was a known exchange for
the black market. One after another 1 saw people arrive with
five pound bags of surplus wheat flour and leave with a small
bag of noodles.

“I followed one woman back to her home, a small space
beneath a staircase where she had to cook for her family on
a tiny one-burner stove. The problem was so obvious it was
embarrassing not to have realized it immediately. The Chinese
simply did not know what to do with wheat flour, corn meal
and powdered milk, which was the bulk of the surplus food.
With noodles and a few vegetables they can cook a meal in
a single pan.”

Father Romaniello's next stop was the hut of a noodle
maker, where he studied the operation of an old wooden,
hand-cranked contraption. A paste of flour and water was
put into a hopper and forced through a slit in the bottom to
come out a thin sheet of dough that was sliced into strips. A
helper cut the strips into three-foot lengths, and they were
hung over a rope to dry in the sun.

“When I left there I knew that I was going into the noodle
business,” Father Romaniello said. “It was the first time I'd

FATHER ROMANIELLO'S NOODLES sclved the problem of cooking surplus
food (from the U.5.) for Hong Kong's refugees who must live in any tiny corner
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SLICING MACHINE that cuts dough inte noodles (left),
o modern adaptation of an ancient wooden machine,
was built from scrop metal and secondhand parts

MAJOR PROBLEM was to mix o dough from surplus
food that would roll out inte wide strips  that are
turned on spools and transferred to slicing machine

o UL LE
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HANGING from clotheslines on the balconies of re-
fugee housing, long strands of Romy’s noodles dry in
the sun, soon to be transferred to cooking pots

PARENTS WORK long hours for a meager living, and
refugee children line up to receive the family quota
of noodles, a gift from the people of the U.S.

ever seen a noodle machine, but I knew
we could make a better one. That ma-
chine turned out 50 pounds on a good day,
and we'd have to do much better.”

He called in Father Michael McKeirnan,
whose hobby was tinkering with ma-
chinery, and together they spent a full
week studying the operation of the hand-
cranked machine and working on an im-
proved design. Since there was no money
for hand-tooled parts, they went begging
for scrap metal, fashioning their design
to fit what they could find.

“It never occurred to either of us that a
high-speed noodle machine was already in
existence, and we could have had one sent
from the U.S. There we were, a couple of
old fools, reinventing the noodle machine.”

The project almost died in its infancy
when a member of the Relief Mission
questioned the possibility of combining
wheat flour, corn meal and powdered milk
into a paste that would hold together.

Dismayed, but undaunted, Father
Romaniello took the problem to another
Hong Kong priest, Father Howard Trube.

Father Trube took to his kitchen with
the zeal of a research chemist, and Father
Romaniello returned to his coveralls and
a borrowed welding torch.

The machine was finally completed. It
worked perfectly, but the final product
was a dismal failure.

“It was a disappointing time,” Father
Romaniello says. “We'd mix a batch and
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run it through the machine. If it managed
to roll out nicely it would crumble when
it was dry. But we had to keep trying.”

At the end of six weeks Father Trube
hit the right mixture; 75 percent wheat
flour, 20 percent softened corn meal and
five percent milk.

“And then we had noodles,” Father
Romaniello exclaimed. “We ran around
shouting at each other. It was a wonderful
time."”

The first electrically operated machine
was set up in a room of a mission school,
and in October, 1957, began turning out
500 pounds of noodles a day. They were
packaged in five pound bags bearing the
slogan, Donated by the People of the
United States, and distributed.

The demand was overwhelming. A
second machine was built and pressed
into 24-hour operation, Father Romaniello,
now known as the “Pasta Padre,” went on
a crusade to raise money for more ma-
chines. By 1959 there were 90 machines
in operation in Hong Kong, and today
Romy's noodles are being made in Saigon,
Korea, Macao and Taiwan.

Recently touring the U.S. to raise funds
for more noodle machines, Father Romani-
ello was asked about the reaction of the
Reds on his closing one avenue of the
communist black market. “Well,” he
mused, “that’s rather difficult to judge.
Let’s just say that nowadays they're very
antipasta.” * &k
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Stamp Needs No Pad

1t fits on the end of a pencil and it can
make up to 30,000 impressions without an
ink pad. Called “Perma-Stamp” it has a
stamping element made of a microporous
plastic in which a specially formulated ink
has been incorporated. The pressure of
stamping releases the ink.

The plastic, Porelon, was developed by
S. C. Johnson & Son, Racine, Wis.

Sort of a Pup Tent

After his shampoo, today's pampered
pooch has a hair dryer all his own. It
comes in three sizes and attaches to a
ladies’ hair dryer. Warm air is pumped be-
tween two layers of material; the inside
layer is filled with small holes through
which the air gently filters in and around
the dog. It sells for $7.95 from Posteraft
Co., 625 West Rillito, Tucson, Arizona.

Do-It-Yourself Sculpture from a Kit

First came number painting—and now
there's a plastic sculpture kit to do life
studies without art training!

Body parts are fitted together in any
pose the “artist” desires, and pedestals
come in four sizes. The model parts, dotted
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with holes, are then covered with plaster,
which enters the holes and holds the pieces
firmly together. It is then sanded and
a coat of paint added.

Priced at $2.98, the kit is made by Ren-
wal Products, Incorporated.
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Model
Airmada

Miniature planes-replicas and

originals—fill the skies when
these aircraft modelers meet

By Jack Kemmerer

F THE WRIGHT BROTHERS are
the fathers of aviation, then Alph-
onse Penaud is surely one of its god-
fathers. Who's he, you say? Well, 30
years before Orville and Wilbur got
their plane off the ground at Kitty
Hawk—for a grand total of 12 seconds
—Penaud kept one aloft for 26 minutes.
The big difference was that Penaud
didn’t go with it. His plane is generally
credited with being the first model air-
plane. It had a wooden propeller and
was powered by a rubber band.

The Wright brothers were knowl-
edgeable enough to predict most of the
advances that would be made in man-
ned aircraft, but Penaud could hardly
have foreseen what his little plaything
started. In the United States alone
there are more than 20,000 active
modelers engaged in miniature aero-
nautics. They fly midget replicas of
large land aircraft, amphibians and
even helicopters, powered by conven-
tional reciprocating engines or jets,
and controlled by radio or wire, or com-
pletely free flying. Some of them are
works of art—and labors of love.

The peak of the model year is the
nationals, a championship meet where
regional winners compete against
others in their class. The basic break-
down is between radio and wire-con-
trolled models, although there are
special classes for scale models and
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DOGFIGHT MODELS are most exciting at meets.
Each plane, manipulated by wires from below,
tries to cut crepe-paper streamer from tail of other
plane. Frequently, howewver, the planes collide

A, WHEELLESS MODEL uses dolly for take-off,
flying away from it when it reaches proper speed.
Eliminating the landing gear culs down drag.
This model, guided by wires, gets 170 m.p.h.

B. WATER-RISING model takes off and flies free
without any physical or electronic connection with
its “pilot.”" Free-flying models are judged on their
take-offs and their perfermance while in the air

C. UNUSUAL MODEL has both pusher and pullar
engines and, with six-foot wingspread, is one of
largest models in meet. It weighs 13 pounds. Radie-
contrelled, it can fly en either engine or both

il
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CARRIER MODEL, tailheok down, flies in for arrested
landing, just as its big brothers do on an actual

gircraft carrier. Arresting wires catch tailheok

novelty designs that always appear.

The radio-controlled models are prob-
ably the most popular—and expensive.
Some rigs cost the maker—not counting
his labor—up to $1000 to build. They
range from single-channel sets that con-
trol only the rudder or engine speed, to
10 and 12-channel sets that also control
ailerons, elevators, trim and even wheels.

The wire-controlled models fly circular
paths at the end of one or two wires.
Manipulating the wires controls the mod-
el's maneuvers, just like a flying puppet.

Where speed attracts some, craftsman-
ship attracts others, and scale models of
top-line aircraft are often things of beauty.
Here the judging is based, not on flight
characteristics, but on faithful reproduc-
tion of the original.

Another category, and an exciting one,
is the combat planes. These are built for
dogfights. Trailing streamers, which their
opponents try to cut, the models dive and
swoop at each other until, more often than
not, they both crash to the ground.

Special categories include carrier-land-
ing models complete with tailhook to catch
the arresting wires, free-flying models
which have no physical or electronic con-
nection with the ground and amphibians.

All of which is a long way from Alphonse
Penaud's rubber-band aircraft. * &k
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SMALLEST MODEL, weighing just 2% ounces, has six-
inch wingspan and three-inch prop. Under full
power (27,000 r.p.m.}, it flies more than B0 m.p.h.

SCALE MODEL of World War Il P-38 won first place
in its class ot 1963 nationals. Scale models are

judged on faithfulness to the originals in detail

SCALE MODEL of airliner takes off to prove its
ability te fly. It is still scored on genuineness of
construction, but nonflying models don‘t score




UNIQUE JET has only one wing and elevator. By  STANDARD JET has full wing and elevator. Jet engine

eliminating wing, moker reduces drog ond increcses is 21% inches long ond sells ot $39.93, Fuse-
speed. This model got up te 160 m.p.h. in flight loge is metal. Jet takes off without landing gear

UNIQUE HELICOPTER tokes off while maker flattens himself to pavement to
get out of way. Helicopters are most difficult class, since they are hard
to get off ground. Most models are originals with individual innovations
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New for Your Home

HAND-OPERATED W ASHER does two pounds of clothes in o min.
ute. Portable (ideal for campers), it weighs seven pounds, stands 18 in,
high. 12 in, wide. To operuate. put clothes, detergent and boiling water
into globe and turn handle; pressure inside forces suds through fibers.
£30.00; Translid. 7 Southampton Place. London. W.C. 1. Englund.

HIGH-TEMPERATURE ENAMEL couts “hot” items from exhaust
svstemis to stove grills, and won’t burn off or discolor. even at 1200°,
Spot flame test shows standard enamel floking (A). THT enamel un-
harmed (B, Sprav or liquid enamel in white and colors dries in 13
minutes, cleans like china. Speriex Corp., 1927 Pontius. L.A. 25. Calif.

RIP REPAIR TAPE keeps rips from spread- AQUARIUM VACUUM CLEANER sucks dirt
ing. makes permanent repair. Clear tupe adheres  and debris from water and gravel into a dispos-
to upholstery, glass and metals, is also weather. able cloth bag: cleaned water returns to tank.
grease and detergent-proof. A roll one inch by  Powered by one C battery. the unit services
ten feet costs 8150 from the Wesrep Corp. wup to ll-gallon-sized tanks. Price: $3.98 from
2022 8, Sepulveda Blvd.. Los Angeles 25, Calif. Wil-Nes Products. 87 Route 17. Mavwood, N.J.
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BUGGY ROCKER rocks baby to sleep while
mother does housework, Item hangs over handle
of any pram, plugs into household socket and
starts a gentle, silent rocking action. The rocker
is available from P. Courtney Ltd., 9 Perry St.,
Belfast, Ireland. Price is about nine dollars.
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PREHUNG FOLDING DOOR units of impact-
resistant polymer can be installed in 10 minutes
complete with trim, using a ruler, screwdriver
and level. Snap-on moulding (shown) attaches
with slight pressure at outer edge of trim, snaps
into place. Homeshield 2 and 4-door units are
by American Screen Products, Chatsworth, Ill.

BARBECUE-BRAZIER hides beneath a cock-
tail table. Brass anodized aluminum top (35
fnches across) opens to reveal a 28-in, grill
which rests on a black weather-resistant heavy
steel base. Closed, unit is table, $4995: Hi-Craft
Metal Products, 2643 E. 124th St., Compton, Calif.




4High Hops

They're not in their second childhood.
They're perched on 15-foot stilts so they
can stride about the hopfields of Kent in
England to string nets of wire from poles.
Later in the year the nets will be used to
support the hop plants.

Highway Dazzle Guard

A sheet-metal curtain of tepeelike sec-
tions is being installed down the center
of the Autobahn in West Germany. The
scheme protects drivers from the glare of
oncoming headlights. First installations
are at curves.

Sub for Tourists

Recently launched in Switzerland is a
submarine believed to be the world's first
free-diving passenger-carrying craft. It
will carry visitors to the 1964 Swiss Exhi-
bition underwater to depths of 1000 feet.
Designer was Dr. Jacques Piccard.

Pachyderm of Pipes 2
Residents of Camberley in Surrey, Eng-
land have been seeing pipe elephants. To
publicize its product, a building supply
yard built an elephant of concrete pipe
that stands 25 feet high. It's at the yard
entrance as an attraction for passersby.
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By Steven J. Howard

ALL ABOUT
HOUSE PAINTS

What you should know in order to choose
the right paint for a lasting job

“I DON'T MIND THE WORK involved
in painting the outside of my house,”
a friend of ours moaned recently, “but you
have to be an analytical chemist to pick
out the right paint to use.”

He had a point. If you set out, as we did,
to cut through the mist enveloping the
subject of exterior house paint, you'll come
face-to-face with claims, counter-claims,
confusion and contradiction.

We first went to the paint manufacturers
for information. They differed among
themselves on many things, even to the
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point of taking opposing views as to what
a specific type of paint will and won't do.

Example: “Latex will solve any moisture
problem,” some told us. “Absolutely not,”
others said.

So, we went, incognito, to the paint deal-
ers, but found matters as bad. These peo-
ple seemed, generally, to be caught in a
web of confusion, we concluded, emanating
from above at the manufacturer's level.
Their one pat argument when faced with
questions they couldn't answer was,
“The paint I sell is the finest and will
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PEELING (OR FLAKING) vsually results from im-
proper surface preparation. Must be scroped off

do everything you want.”

Even professional painters we talked
to couldn't answer all our questions
about paint, although some of their
basic comments seemed refreshingly
candid. As one of them after our discus-
sion put it: “The paint be damned. As
long as you use any good quality stuff
it should held up, provided you take
care of any problems, prep the surface
correctly, and apply the paint properly.”

Asked what constituted “quality,” or
proper “prepping”’ or applicatit}n, the
pro painters were vague in their an-
swers. So were paint dealers.

When paint dealers told us that the
products they sold were the best, we'd
ask why. Most turned the paint can
around to the back and pointed, with
very obvious pride, to the formula,
emphasizing that it contained “so much
of this chemical and so much of that.”

Same but Different

But listen to what one candid East
Brunswick, N. J. dealer said:

“Two brands of the same type of
paint—exterior latex, for example—
are about as different as two recipes of
meatballs and spaghetti. One dish might
have more pepper than the other, and
the other might use a thicker spaghetti.
But, basically. the two are still meat-
balls and spaghetti.
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“With exterior latex paint, one might
have 70.4 percent of vinyl emulation
and 17.0 percent of titanium dioxide,
while the other might contain 68.3 per-
cent of vinyl emulsion and 19.1 percent
of titanium dioxide. Basically, though,
the two are still exterior latex.”

This raises the question of how a lay-
man can secure valuable information
from the paint formula on the back of a
paint can and what is different about
two cans of the same type paint but of
different brands, except, the price?

A paint chemist we spoke to was out-
spoken in his criticism of the paint for-
mula analyzation method. His conten-
tions were backed up by other chemists,
so we know he didn't have any bone to
pick.

“I, as an experienced person, can'’t
tell the contents of paint or judge its
suitability to warious conditions by
reading the label on a can,” he said.
“How is the layman supposed to?”

According to this chemist, who for
obvious reasons wishes to remain
anonymous, “‘analysis data on paint cans
are put there by manufacturers just to
comply with the law.

“Our true paint formula, and those of
other companies, is proorietary infor-
mation,” he explained. “No company is
going to reveal this formula to the com-
petition by plastering it on the can. So,
we use double-talk to disguise the true
chemical content of the product—dou-
ble-talk, mind you, that complies with
lawful requirements, but which actually
says nothing.”

Picking the Right Paint

“Fine,” we said. “but how does a man
select a paint? How does he pick from
the many brands of latex, for example?
After all, latex as with any type of
paint, is produced by umpteen manu-
facturers and ranges in price from $3
a gallon to $10 a gallon.”

“Taking things in logical order,” the
chemist said. “I would first select a spe-
cific type of paint for my needs and
desires according to its generic mame
printed on the front of the can, and not
its formula on the back. I'd then pick
a brand with a good rep at a price I
can afford to pay.”

We thought we had at least hit par-
tial pay-dirt with this statement. After
all, how many different types of exterior
paints, epitomized by generic names,
could there be? We stopped counting at
15, but were soon set straight by two
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professional painters we talked to.

“Basically,” they said, “there are only
five different types of exterior house
paint. The reason there seems to be
more is because each manufacturer
wants to give his product distinction for
sales . You can find out the
true type by overlooking the highfalutin
trade name. Somewhere on every can
it tells you whether the product is latex
paint, white lead, cedar shake paint,
regular house paint or a trim paint.”

Basically Similar

“What about so-called acrylic paint,”
you might ask at this point. “I thought
it was the latest development.”

Let's remember what we said about
meatballs and spaghetti. Acrylic and
latex paint are basically similar. Both
are rubber-base paints. The only appar-
ent difference between them is that
acrylic paint contains some acetic acid
which gives a bit harder finish—regular
latex doesn’t. They do the same things
and are intended for the same purpose.
One paint sold is, as a matter of fact,
even called “acrylic latex” paint.

From what we've seen, it's a sales
grabber so several companies use acry-
lic instead of latex on the can or com-
bine the two.

“Our company has made 15 different
variations of latex paint in the past five
years,” a spokesman for a leading paint
producer said. “Acrylic is just one vari-
ation and happens in any industry when
a basic product is developed. You begin
‘pushing it' to reach the maximum in
refinement, although the basic product
remains the same.”

The main point of argument sur-
rounding latex paint is its effectiveness
in overcoming a moisture problem. One
dealer, touting his particular brand of
paint, guaranteed that it would solve
“nine-tenths of all moisture problems.”

We caught him short by asking what's
the tenth problem it wouldn’t solve.

Bubbles in the Paint
Another dealer gave us the following

argument:

‘When you put latex paint on a sur-
face you'll see little bubbles. These
bubbles prove that the paint is actually
drawing moisture out of the wood.”

Maybe. All we know is that when we
gﬁpl an oil-base t we get the same

bubbles,” and we know the oil
isn't drawing moisture out of the wood.

It is true, however. that latex paint
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HERE'S WHAT BLISTERING looks like. It's coused
by moisture getting beneath paint and lifting it

is better able to resist moisture in and
on wood than other types of paint. But,
from what we've seen, no latex paint to
date will correct a serious moisture
problem.

We visited several development homes
near Lakewood, N. J., for example,
where there had been complaints of
paint blistering and peeling due to ex-
cessive moisture and condensation in
the house. Some people had repainted
with latex without first relieving an
internal moisture problem. Blistering
and peeling recurred anywhere from
four to six months after the paint had
been applied.

No Waiting

Latex paint is a porous product that
gives a flat finish. The permeability of
the paint allows a reasonable amount of
moisture in and on the wood to seep
out as vapor and thus prevent moisture
damage that could occur with an oil-
base paint, which provides a firm coat
film and allows little means for moisture
to escape. You can apply latex in the
early morning when there’s dew on the
house, for example, and not wait for it
to dry as y;rlu woul;lajl;ave to do in ap-
plying an oil-base t.

But wherever wood is wet because of
a moisture problem, our conclusion is
that the latex paint bond will eventually
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ADVANCE STAGE OF CRACKING where deep

cracks in paint extend down to the bare wood

be destroyed, just as with any other
paint, and the paint will fail. You have
to correct the moisture problem before
the paint’s put on.

Latex paint should never be used di-
rectly on top of another paint that isn’t
latex. Other paints have an oil base,
and oil and water-base products don't
mix. The oily surface beneath could
make the latex coating slide, establish-
ing a crawling condition.

Switching Over

If you wish to convert to latex and
now have an oil-base product on your
house, first apply a primer bonding
agent (primer-sealer paint) over the
old paint. This sets up a protective bar-
rier between latex and oil-base paints,
but knocks another advertising claim in
the head—the claim that latex is a one
coat paint. Only when you're applying
latex over latex might this be true, and
even this is debatable.

Another factor you'd better be aware
of when applying latex over an old
surface is this matter of chalking. The
chalking of the old paint—and most
paints chalk to a degree, even so-called
chalk-resistant paints—when coupled
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with the porosity of the latex often per-
mits the chalk to penetrate up through
the latex and spot the new coating.

Remove as much old chalk as possible
by wire brushing and washing. Of
course, even then you cannot be com-
pletely sure that the old paint beneath
won't start chalking again. The only
sure way to eliminate chalk spotting
when using latex is to apply a primer
and at least one coat of the new paint.
Whatever happened to the one-coat
latex theory?

Advantages of Latex

“What are the advantages of using
latex, then?” you might ask. The an-
swer was pretty well summed up by
professional painter Jerry Heiht.

“Latex is an easy paint to apply and
easy to clean off brushes and anywhere
you drip. While it's still wet, all you
have to do is wash it away with water.
You don’t necessarily have to worry
about the time of day you paint either,
since some dew aruf moisture on the
wood isn’'t going to hurt anything. It
dries faster, also minimizes the problem
of trapping gnats on a sticky surface.

“Because of this convenience and ease
of application, which for my money are
the only things latex guarantees, I like
to use it where I'm painting bare wood
or where I'm painting over an old latex
coat. “I try to convince my customers
that have an oil-base paint already on
the house to continue with oil base. In
the long run, the chance of failure is
minimized."”

The second major type of paint on the
market is called, simply, regular house
paint. It has no specific designation, such
as latex, but contains a high titanium
content. It's a glossy oil-base paint that
offers a wide range of color choices, has
good color retention qualities, is highly
durable, offers good hiding power and
remains uniformly clean throughout the

life of the finish.

Tougher to Apply

The disadvantages of regular house
paint are opposite to the advantages of
latex. It's tougher to apply in that it
doesn’t spread as uniformly, it doesn't
clean up as easily, and if the wood is
wet from the elements and you paint
over it, that moisture can’t escape
through the paint but will, instead,
cause blistering. And, of course, it's like
flypaper to gnats.

Regular house paint (titanium) could
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have another disadvantage when you go
to paint over it. The old film must
not be permitted to build up to a great
thickness over the years or cross-grain
cracking can occur. When this happens,
the entire paint thickness usually has
to be removed down to bare wood.

A third type of paint is white lead,
which was the old stand-by for years
and is the forerunner of titanium paint.
It contains a preponderance of lead al-
though it can contain in lesser amounts
other pigment chemicals, such as titani-
um and zine. It has an oil base, is a
glossy, highly reflective paint, is ex-
tremely durable and offers good color
retention qualities when mixed with oil-
base tints.

Collects Dirt Faster

The disadvantages of white lead can
be summed up as follows: it has a lower
opacity (hiding power) than titanium
and latex; it has an off-white color that
doesn’t compare with the intense bril-
liant whiteness of the others, if you
want to paint your house white; it col-
lects more dirt and retains it longer
than most other paints; and it discolors
readily when hit by airborne chemicals
that are floating in the air from indus-
trial sites.

You can, by the way, apply an oil-
base titanium house paint over an old
oil-base white lead paint surface, or
vice versa. But, as explained before, you
shouldn’t put rubber-base latex paint
over an DIE oil-base paint surface with-
out first applying a primer sealer.

Shake paint has been developed for
one reason—to help stop the natural
bleeding action of cedar, redwood or
any natural-colored wood used as sid-
ing on a house. The openings in the
wood allow water to seep beneath and
react upon the underneath surface nf
the siding, which is usually rarel ly
treated with paint or primer before it's
installed. What occurs is the same thing
that would happen if you put a block of
unpainted cedar or redwood in a bucket
of water—the natural soluble color
(sap) of the wood comes off, staining
the water.

Shakes Must Be Sealed

If you have cedar shakes or a natural
wood on your house and wish to paint
them instead of staining them, you can
stop this problem byn%rst a plymg a
coat of stain sealer which seafs in most
of the sap. Then, finish with a coat of

JULY 1964

THIS IS5 WHAT MILDEW looks like in odvance
stage. Spots are often mistaken for dirt. One sure
test—dirt will wosh off, mildew deposits won't

HERE'S WHAT CHECKERING (also called alligator-
ing in advanced stage) looks like. Caused by cheap
paint or insufficient drying time between coats
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FIVE BASIC HOUSE PAINTS

Hnish
Paint Advontages Disodvantages
Type anlin
Lotex Flat | ® Rosists * Can’t use it on
| moisture bet- | top of oil pointed
| ter than other | surfoce wni 'lr:
t primer is t
1 Emr to -’I'r
®* Has tendency to
. Ilr 1o permit chalki
clean off surfoce be
brushes and | to psrmeate
oces where | through pores
it dri
® Quick dry-
ing and, con-
sequently,
keops insects
from sticking
to surface
& Can paint
with it most
times of doy
Regular | Glossy ® Good color ! * Tougher 1o
House retention | ply than latex
Paint - ? ¥ d te clean-
(titanium) durable ing off brushes
® Good hid- and wherever it
ing power mi ht drip
® Remains an't paint over
uniformly I'I-nirl:‘l‘ wood Ill'lli
clean therefore, you're
throughout limited 1o the tims
life of finish | of doy you can
pulni
| ® Takes several
| days to dry
| |
White Glossy |® Extremaly | ® Lower hidin
Lead | durable powaer than
Paint * Good color | # Collects dirt ond
i i S g Koo B
quo then rty
® Discolors w
hit by oirboerne
chemicals
|lr Con't pmm over
maoist wood ond,
| therafore, you're
Nlimited mﬂu time
|of doy you can
paint
| ® Takes several
| days te dry
|
Cedar Flar L ’lir‘l naotu- & Should enly be
Shake rol bleeding wsed on mnatural
Paint action of ce-  wood sines it will
daor, redwood | provide too dull
ond other a finish on others
notural col-  ® Fodes faster
| ored woods  than others
# Durable # Takes teveral
daoys to dry
# Harder te clean
brushes and drip-
pings
Trim I'IIiIEI'meI ® Used for # Connot be used
Paint | reflective |trim only on over-all house
surface becouse
| of poor elastic
! f lasti
| quulirlﬂ.

CHART ABOVE gives in copsule form relative val-
ues of the five basic types of exterior house paint.
Use it to select o certain paint, then go back into
orticle where choracteristics of each particular
paint are discussed ot length, both pro end con
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the shake paint (two coats are generally
recommended). This paint is designed
to absorb any remaining sap that runs
off past the sealer, stopping any bleed-
ing action.

Shakes or natural wood that have
been treated with creosote presents an-
other problem. The normal application
of shake paint and primer seal won't
stop creosote bleeding. The only effec-
tive way to put a stop to this is to treat
the wood with a clear sealer or alumi-
num paint prime, and paint over it with
two coats of shake paint.

The last paint type is trim paint
which is used, naturally, to paint a
home's trim. It's a hard enamel reflec-
tive gloss paint with an alkyd base that
doesn't chalk. It should never be used
on the rest of the house since it does not
expand and contract in accordance with
temperature variations and will even-
tually erack.

Get What You Pay For?

When we began to ask questions con-
cerning the differences between a spe-
cific type of paint (latex, white lead,
titanium, ete.) made by two different
manufacturers and having two different
prices, we started running into one of
our biggest headaches. Most everyone
seemed to clam up, except for making
statements that were too general for
any intelligent person to accept.

“Sure, the paint we make is high in
price,” one statement went, “but you
get what you pay for.”

“Hogwash,” the opposing camp said.
“We can afford to sell our paint at a
lower price, not because it's inferior,
but because our overhead is lower.”

We have to admit here that much of
what we conclude is our own conjec-
ture, which is based on investigation
and some observations of those people
in the trade—specifically, the profes-
sional painter. We cannot tell you that
brand X selling for $8.95 is a better
paint than brand Y selling for $6.95,
however, because the manufacturers
simply refuse to tell us what went into
their paints to substantiate the state-
ment that theirs is better.

National Brands Higher

We noticed that, generally, the brands
of national manufacturers tend to sell
for a somewhat higher price than those
of local companies. There are several
logical reasons for this.

“T've found,” painter Heiht told us,
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“that national manufacturers guarantee
their products to a greater degree than
local companies. This is done, I imagine,
to establish a national image of good
will and reliability in a very competi-
tive business.

“The local company has to compete,
too. He can't compete with a national
manufacturer on a guarantee basis—he
doesn't have the force needed to roam
the field and examine paint jobs, as
would most national manufacturers if
you sent in a complaint. He can’t com-
pete in advertising or sales promotion.
About the only way in which he can
compete is by undercutting price.”

Does this mean that there is no dif-
ference between a chean and expensive
paint? No, it does not.

There is quite a difference in quality
between a paint selling for $3 a gallon
and one selling for $8.

“The guts just aren't there with a $3
paint,” another painter told us. “It's the
same as a suit of clothes that sells for
$25 and one selling for $100. They're
both made of cloth. but the expensive
one uses a higher quality cloth backed
by strength elements. It wears better,
looks better and lasts longer.

“Paint is the same. A $J paint just
doesn’t have the content to provide the
hiding power and wearability of an $8
paint.”

Localized Brands Sell for Less

We step into a gray area, however,
when we begin to compare two paints
that differ in price by only a few cents
or, at most, a dollar or two.

Differences in makeup? There prob-
ably are some, but whether it's worth
the few cents more you will have to pay
is a decision only you can make. We
can't give you the reasons except to
repeat that the less expensive paint is
almost always offered by a localized
firm while the more exvensive is mar-
keted by national firms. It's your deci-
sion as to whether you want to pay for
the guarantee and the product of a na-
tional company.

When we asked the question as to
how long a good paint job should last,
we again ran into controversy. Opinions
ran from as low as 3 to 5 years to as
high as 6 to 10 years. The opinions, we
concluded, were based on individual
experience which, in turn, were based
on local conditions affecting the paint.
What we're saying is that there are too
many variables in each case to come up
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with a hard and fast rule as to how long
paint will last—variables such as the
inherent problems in a house, whether
a house is located in an industrial area
or in the country, whether the area is
a wet or dry region, whether the house
is located near a body of salt water,
and so forth.

“In surveys we conducted,” a presi-
dent of a paint association told us, “of
the paint jobs applied by the home own-
er that failed long before they should,
90 percent of them did so for these
reasons: failure to recognize and cor-
rect a paint problem, failure to prepare
a surface properly, and improper appli-
cation of the paint. The main difference
between homeowner and professional
painter is that the homeowner doesn’t
take the time to examine his problems.
He just proceeds to slap paint on.”

Solve Paint Problems First

There are several major types of
paint problems other than the ones
we've already mentioned that you can
encounter. Before you so much as pick
up a paint brush, you should examine
your house for these, find the causes
and apply the correct fix. Here they
are—

e Blistering. This is caused, as we
have indicated, by moisture getting be-
neath the paint and shoving it upwards.
The question you're going to have to
resolve is why the moisture is there to
begin with. .

Check around windows first. If blis-
tering is localized here, it means that
the calking has probably failed and
water is penetrating beneath the paint
surface and raising it. Before repaint-
ing the house, scrape the blisters to al-
low water to drip out and evaporate and
the area to dry, and do a thorough re-
calking job.

Perhaps the maijor cause of blistering
paint in these modern times is improper
household ventilation. You can spot this
if blisters aren’t localized around win-
dows or gutters, but appear over the
paint surface. Moisture from appliances
(dishwashers, clothes drvers, automatic
washers, or what have you), moisture
from showers, bathtubs and sinks, and
even moisture from the human body
can build up a tremendous amount of
wetness inside the house. Unless this
wetness has some way of venting off, it
can penetrate internal walls to the out-
side siding and cause paint failure.

As we've indicated before, latex paint
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CALKING BEFORE REPAINTING is the best insur-
ance that water won't seep below paint and lift it

will help to a degree because it is a
“breathing” paint. But where the mois-
ture content is too high, this won't do
much good.

Checking Moisture Content

There's a sure way of telling before
you paint whether a surface is holding
too much water to accept paint prop-
erly. It's with a moisture meter. Your
paint dealer probably has one that he
can lend or rent you.

To use it, just stick the probes of
the meter into the wood. Normal mois-
ture content is around 12 percent. If
you get a reading of this or lower, then
it is safe to paint with anv type of paint.
If the reading is higher than this, you'd
better be cautious. Latex paint can be
applied safely up to around 15 percent,
but oil-base paint shouldn’t be applied
to a surface that shows a reading of
more than 13 percent.

The best way to combat an internal
moisture problem is to provide enough
venting. Tiny vent louvers can be placed
in the walls of your home, especially
just above grade level, to dissipate
moisture to the outside.

® Chalking. Chalking is normal. It's
the way in which paint ages. The sur-
face becomes powdery and if you rub
your hand over it, you'll get a chalky
substance on your fingers.

128

Fast or Slow Chalking

Depending on the paint you use,
chalking can me apparent a year
after a house is painted or so slowly
that you can hardly detect it. A paint
that chalks freely might be desirable to
you since rain, in washing the chalk
off the house, washes dirt and soot
away with it.

However, there is such a thing as a
chalk-retardant paint (the can will be
marked so). This should be used if you
desire a longer-lasting paint job. The
paint won't stay as clean, however, as a
free chalking produect.

Chalking should never be permitted
to go far enough to cause paint to wear
off and expose bare wood. If it does,
repainting will be that much more diffi-
cult, since paint that’s intact forms a
good undercoat to which a new coat
can adhere.

Abnormal chalking is when chalking
occurs too soon after a house is painted.
This might result from applying too
thin a coat to begin with, or because
rain, fog, or dew affected the paint be-
fore it dried.

Another common cause of abnormal
chalking is applying one coat of paint
over too porous a surface, particularly
over a very old coat. When you do this,
part of the new paint’s binder is ab-
sorbed rapidly by the wood. This upsets
the paint's balance, and its ability to
chalk normally is retarded.

Two Coats Advisahle

Furthermore, the chalk from the old
surface has nowhere to go but outward
through the new paint surface. Since a
greater portion of the new paint is ab-
sorbed, only a thin film is left on the
surface, permitting old chalk to pene-
trate faster.

For example, suppose you decided to
use a charcoal gray paint over an old
white surface. Gray has good hiding
powers, and you're deceived since it
covers the white paint perfectly with
one coat.

But white is made to chalk. When
you incorporate the chalk of the white
with the chalking powers of the gray,
and the gray's balance is upset use
much of it is readily absorbed by the
porous surface below, it results soon
after in a blotchy, spotty effect.

This is probably the best reason for
always considering the application of
two coats of paint.
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e - 1 FIND PERIMETER OF HOUSE AT TOP OF TABLE

. 2. MOVE DOWN COLUMN TO FIGURE OPPOSITE

HEIGHT OF HOUSE — THAT'S THE MUMBER OF
GALLONS YOU'LL NEED FOR OME COAT

100 | 125" | 150" | 175 | 2000 | 225 | 250" | 275 | 300° | 325 N
24— 5% | 6% | 7w | 8% 10 | 1w | 12w | 14 15% | 17
27— 5 & 7 & 9 1ove |12 13 14% 16
W —— 4% 5% | &% 7v: | BW P o2 13% i5
| 1
19— 4 5 & 6% 7% 9 10 " 12% | 13%
16— 3% 4% 5 & 7 8 ? 10 1 12
14— 3% 4 44 5V & 7 8 9 10 11
9 10 ‘%
)
f 8 g 4%

Checking and Alligatoring. When
paints begin to check, tiny cracks ap-
pear in the surface. It indicates that you
either used an inferior grade of paint
(one of those $3 a gallon types that
probably didn't have sufficient binder
in it) or you didn’t allow enough dry-
ing time to lapse before applying a sec-
ond or third coat.

Minor checking can be ignored for a
time. Don't, however, let it get to a
point where paint begins to flake off.
If you do, the work involved in repaint-
ing will become that much tougher,
since a greater amount of sanding and
scraping will be required.

As the Name Implies

Alligatoring is an advanced form of
checking. The paint surface becomes
interlaced with cracked lines over large
areas. The condition may begin as small
checks, but the breaks get wider as the
top coat contracts and exposes the un-
dercoat. The paint begins to look, liter-
ally, like an alligator’s skin.

Causes of alligatoring include insuf-
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Courtesy New Jersey Zinc Co.

ficient drying time between coats or too
much thinner in the paint. Other causes
are apnlication of one type of paint over
another (latex over oil base or vice
versa or oil base over trim paint), the
use of paint over a resinous surface,
and painting over a greasy area.

The alligatored paint should be re-
moved before repainting to prevent a
recurrence, )

Cracking. This is characterized by
deep cracks in the paint that extend all
the way down to bare wood, causing
the paint film to curl up at the cracked
edges. It's caused by several things.

First, excess moisture on the surface
when the paint was applied could lead
to blistering and peeling, ending up
eventually as deep cracks. Furthermore,
if the type of wood used in the home’s
construction was a moist (unseasoned)
wood, such as yellow pine, it could
cause oil-base paint to slip and crack
apart. If this is the case, you should
remove all the oil-base paint and re-
paint with a primer and latex which is
better able to withstand this type of
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MOISTURE METER set to prescribed percentage
tells beforehand if too much moisture is present

wood moisture in the wood involved.

If an inferior paint were used to coat
the house when it was new, cracking
can be expected. This type of paint
usually doesn’t have enough oil in it,
which results in poor elasticity. Without
expansion and contraction qualities, a
paint will crack.

Still Other Causes

Another cause that leads to cracking
is insufficient mixing of paint before
application and inadequate brushing of
paint over the surface. Improperly
brushed paint causes globs in localized
areas., When this happens, oil and sol-
ids accumulate in one spot, dry, and
eventually begin to curl back.

Cracked paint must be removed from
the area and bare wood exposed before
repainting.

As we explained before, cross-grain
cracking can occur from a build-up of
too much paint over the years.

Crawling. If paint draws itself up
into drops or globules soon after being
applied, that's a crawling condition.
Most likely, the paint was put on in
cold or foggy weather, or it was ap-
plied to a greasy surface.

Crawling can also happen if there’s
too much oil in the finish coat, if paint
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is applied to a waxy surface such as
that left by paint remover, or if differ-
ent types of paint (oil ani rubber base)
are intermixed one over the other.

To prevent crawling, paint only under
good climatic conditions (a clear, dry
day with the temperature above 50 de-
grees F). Make sure the undercoat is
moderately dry and hard. If you must
paint over a greasy surface, rub the
surface with turpentine and steel wool
and then apply a bonding seal primer
before putting on the finish coat.

Fading. Fading is color failure and,
eventually, all paints fade. When they
do, it's time to repaint if for no other
reason than appearance sake.

Fading over an entire house can be a
problem with homes located near bodies
of salt water. It can also affect only
one side of a home which is subjected
to a variety of heavy weather condi-
tions, such as alternate poundings by
battering rain and snow followed by a
good dose of intense sun. Lastly, fading
can be made to occur quicker by using
cheaper ($3) paint than if more expen-
sive types are employed, because of the
poorer color pigmentation of the former.

No Remedy for Fading

There is now no known cure for a
fading condition. High quality paints
last longer (how much longer depends
on locality and conditions), but they,
too, will eventually fade. We under-
stand from manufacturers that they
eventually hope to diminish fading
problems with an advanced form of
latex paint now undergoing research.

Mildew and Sulfide Discoloration.
Rusty or sooty deposits on paint could
indicate a mildew condition. Although
people believe this is most common with
homes located in persistently damp
areas—and it is—mildew is more wide-
spread than generally thought. It can
happen anywhere.

Suppose, for example, you live in a
predominately sunny area, but your
home is substantially landscaped with
shrubs, preventing sun from reaching
certain spots. These spots are prime
candidates for a mildew condition.

Mildew is often mistaken for dirt
deposits or sulfide discoloration, and
vice versa. But there is a way to pin-
point exactly what the rusty, dirty de-
posit is.

Wash the spot with water and a strong
detergent. If it's dirt, it'll wash off—
mildew and sulfide discoloration won’t.
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8-10:30 A.M. MORNING HOURS

PAINT HERE

PAINT HERE

-
u|

10:30 A.M.-2 P.M. MID DAY, LITTLE SHADE

FOLLOW THE SUN AROUND THE HOUSE SO YOU'RE ALWAYS PAINTING IN THE SHADE

2:00-4.30 P.M. AFTERNOOMN HOURS

M PAINT HERE

If the spot remains, test for mildew
by washing the area with household
liquid bleach, used full strength. If
mildew is present, the liquid will
bleach it, but it won’t affect sulfide dis-
coloration. As a final test, wipe the
area with hydrogen peroxide, which
bleaches sulfide but not mildew.

Household bleach, by the way, can
yellow an area. If it does and you're
not going to repaint at this time, the
yellow stain can be eliminated by rub-
bing with stannous chloride solution,
which you can buy in a drugstore.

Mildew Can Be Scrubbed

The presence of mildew does not nec-
essarily mean you have to repaint. The
fungus can often be eliminated by
scrubbing it with a solution of trisodi-
um phosphate and household ammonia
mixed in water, after which the area
should be thoroughly rinsed. Trisodium
phosphate is available in paint stores
and is mixed according to instructions
on the package.

In cases where mildew cannot be
eliminated, the house should be re-
painted. To prevent the condition from
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4:30-6:00 P.M. LATE AFTERNOON, SUN WEAK

b

C T

PAINT HERE”

recurring, you can buy a prepared
fungicide (usually a phenyl mercuric
compound) to add to the paint, accord-
ing to the instructions on the package.
Your paint dealer carries this. The al-
tered paint should be used for both the
prime and finish coats.

If you don't want to mess with mix-
ing, there are fungus-resistant paints
on the market that are already pre-
pared. They are labeled fume and mil-
dew resistant and help prevent not only
mildew, but also sulfide discoloration.

Sometimes mildew can be prevented
by simply getting some sun on a spot.
Maybe just a simple rearrangement of
one or two shrubs will do the trick.

On the subject of sulfide discolora-
tion, many people believe that this con-
dition is only prevalent in industrial
areas. It's true that these are the pri-
mary regions where this type of failure
occurs, but sulfide discoloration can
happen in other than industrialized lo-
cations where chemical vapors are car-
ried in the air.

As we have already discussed under
mildew, you can often get rid of dirt,
short of repainting, by washing the
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house down with detergent and water.
However, this should be done soon aft-
er a dirt discolored spot is noticed. If
dirt remains for too long a time, it be-
comes deeply embedded in the paint,
making it tougher to wash off.

The maximum in dirt retardation is
achieved by using a free-chalking, self-
cleaning white paint. This type chalks
more rapidly than regular paint, thus
enabling quicker wash-off of dirt. How-
ever, at the expense of cleanliness, as
we've already pointed out, you lose
paint retention time, and it becomes
necessary to repaint more often.

Discoloration by metal can result
when water rusts or corrodes copper or
steel surfaces attached to the house,
such as siding nails, mailboxes, or what
have you. One way to offset this is to
make sure the metal is freed of rust
by rubbing down to bare metal and
then treating it.

Prime Siding Nails

Copper surfaces can be coated with
paint or varnish. Iron or steel fixtures
can be treated with anti-corrosive paint.
Pay particular attention to siding nails
when painting the house. If you cover
these with primer seal and the same
house paint you're using, there’s little
chance of them rusting and streaking
the side of the house.

Peeling. Paint can begin to peel if
old paint is in poor condition and you
fail to scrape off all loose flakes before
repainting. New paint won't adhere

roperly to a surface such as this and

gins to peel shortly after application.

Other causes of peeling are applying
paint to a greasy, oily or moist surface;
applying paint to a hard, dense and
smooth area such as knots which
should be treated with sealer; and ap-
plying paint over so many other coats
that the weight of these coats loosens
the new paint and starts it peeling.

Wrinkling. This is what happens
when paint assumes a rough, wrinkled
texture, It most always results from ap-
glying too thick a coat of paint, not

rushing it out sufficiently. You should
never, in other words, try to make one
coat do the work of two. The surface
of the paint can dry first, leaving soft
paint beneath. This leads to wrinkling.

It could also occur if paint is applied
to a cold surface. In this case, you'll
get surface drying only. The sun will
dry the top film first, leaving the un-
derneath soft.
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No, Not Yet

“Can I start painting yet?” you're
probably muttering by now.

Sorry, no. Throughout this article
we've touched on the importance of
proper surface preparation. If your old
coat of paint is intact and no damage is
apparent, there is only a minimum of
preparation. If, however, damage is
fairly extensive, the preparation will
be also.

Not to belabor the points, here are
the most important facts to consider in
getting a home ready to receive paint:

®* Remove blistered, flaked or peeled
paint with a wire brush and scraper.
Follow this with sandpaper or steel
wool to smooth down rough edges.
Then, wipe dust from the patched up
areas with a rag or a clean brush.

® If it becomes necessary to remove
paint from the entire house for reasons
stated previously, think twice about
doing the job yourself. Most profession-
als use a blow torch for this but it can
be dangerous in the hands of an ama-
teur and, besides, local ordinances may
prohibit its use. Liquid paint removers
can also be used, but it's a tedious and
time-consuming job.

® Use calk, calk and more calk. A
paint dealer, who hires out his paint
work, told us that last year he had his
own house painted by a pro. “He used
32 tubes of calk,” the dealer said. “This
was more important to me than the ac-
tual application of paint, since it as-
sured that I wouldn’t have paint dam-
age as a result of rain and moisture
creeping beneath the paint.”

® If siding nails have popped, reset
them below the surface with a nail set
and then cover them with wood putty.

®* Remove wooden screen doors, and
windows, shutters and other  attach-
ments. Clean and repaint them off the
house, It makes your work easier.

® Make sure the paint is well mixed
before applying it. Although it might
have been agitated at the paint store,
you had better “box” it just to be sure.
To box paint, pour off most of the top
liquid into a clean can. Stir the remain-
ing pigment in the original can with a
wooden paddle until it’s smooth. Then,
gradually add the liquid from the sec-
ond can, stirring constantly as you do
to get a uniform mixture. After all the
paint is back in one bucket, pour it
back and forth between the two cans
several times to mix it thoroughly.
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This method actually does a better mix-
ing job in less time than laborious hand
stirring with a paddle.

With Brush in Hand

Now, Mr. Houseowner, you can start
to paint, but even this takes some con-
sideration. To make your work easy
and safe and to make sure the paint is
applied properly, consider these major
points—

® Never paint unless the outdoor
temperature is above 50 degrees F. But
you don’t have to abide by that old
bug-a-boo that says you shouldn’t
paint in the summer because the tem-
perature is too hot. You can paint on
the hottest day, as long as you follow
one precaution and can personally take
the heat.

® This precaution is to follow the sun
around. By doing this—that is, painting
in the shade—you prevent heat from
drying paint too quickly. Don’t precede
the sun. In other words, a good layer
of paint is one that gets progressively
dry from top to bottom.

® Avoid painting when it's misty,
foggy or immediately after a heavy
rain. Although you might be using la-
tex, why invite trouble?

® Paint from the top down. Paint
with the grain of the wood and work in
toward the wet paint, using wide firm
strokes.

® It's generally recommended that
you paint all the siding first and then
the trim. This is not always practical,
however, so don't be held firm by this
rule. There are times, for example, when
you will be working on a high peak
and it's best to tackle both siding and
trim at the same time while the ladder
is in position.

® Never stop painting in the middle
of a strip. If you have to call a halt,
finish at a corner so there will be no
lap marks. This is particularly true with
oil-base, regular, and white lead paint;
not so important with latex.

® Don't take chances on a ladder. If
you have to stretch to reach a spot,
don't. Shift the ladder. The few sec-
onds you spend doing it doesn't mean
a thing when considered in the over-all
time you spend painting—and it might
save you a broken arm or leg.

The last question on a painter’s mind
is usually, “How much paint will I
need?” The diagram and method of
computing shown on page 128 will an-
swer this for you. * ok ok
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DON'T SLIGHT on the preparation of the surface
in your eagerness to get started. Wire brush
areas where the paint has peeled or blistered

NOW IS THE TIME

When's the best time to paint
your house? Soon, now. In fact,
if you start preparing the surface
this month or next, you'll be all
set for the painting days the pros
prefer: late summer or early fall,
when the temperature is in the
70s, It won't pay to start out with
a cheap brush. You'll be far ahead
if you invest in a good quality
brush. A 3% or 4-in. siding brush
with 4-in.-long bristles (while
expensive) will make all the dif-
ference in the world when cut-
ting-in at windows, brushing-out
an even coat and making you
paint like a pro. Pick a 1%-in.
sash and trim brush for windows.
One with an angular tip for tight
places will make sash work go
twice as fast. A dusting brush is
a handy thing to have too. Don't
work out of the can in which the
paint comes. Buy yourself a reg-
ular metal paint bucket and a few
cardboard liners. Its smooth rim
lets you slap the brush against the
side and the bucket won’t be so
heavy it's a hazard on a ladder.
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KID-POWERED

Designed by Robert Woolson

Prepared by W. Clyde Lammey

POPULAR MECHANICS
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UBBED a “squaris wheel” by its de-

signer because of its square wheel,
this pint-size version of its big brother, the
ferris wheel, brings safe carnival fun to
the backyard.

Braced to make it as sturdy as can be,
the wheel is designed so that each time
around, every rider gives the wheel a
backward push with his feet. There's no
danger of falling out of the bucket seats
since riders are held in with a safety bar.
Wheel locks prevent the toy from being
used when mom or dad can’t be around to
supervise getting on and off.

Notice first in the pull-apart view of the
wheel and stand on page 136 that assembly
of parts at points B through E is detailed
on page 137. Note secondly that the base,
A-frames and the wheel spider are made
mainly from 2 x 4s. For these parts it's
very important that you obtain clear,
straight stock. There must be no knots,
no weakening blemishes, no crooked
pieces, as otherwise you've got trouble.
The wheel must run true after assembly,
the A-frames must stand plumb with the
base leveled. The stand, which consists
of the base and A-frame, must be set up
and leveled on a solid foundation., made
either by pouring a couple of narrow con-
crete slabs on a tamped-gravel fill or two
rows of concrete blocks placed on a
tamped gravel fill. Then you level the
structure by shimming up the low corners.
Wooden shingles are just the thing for
shimming. Although standard 2 x 4s are
held to quite close sectional sizes, you may
occasionally find some variations in widths
and thicknesses. Usually it's a good idea
to check before cutting stock as any ap-
preciable variation might affect some of
the dimensions given.

After you have a proper foundation,
make the base which consists of two
lengthwise members and three cross mem-
bers, the latter mortised the full thickness
into the lengthwise members and joined
with bolts, No glue is used in the entire

PIVOTED WHEEL LOCKS are provided as a safeguard
against use when ferris wheel is unattended by adults

assembly: only bolts and lagscrews. Next,
vou make the A-frames, joining at the top
ends first as shown in one of the pulled-
apart assemblies on page 137. When cut-
ting the top ends of the A-frame members,
or legs, lay out according to the detail
and saw outside the line in the waste. This
permits planing the cut surface to a
smooth fit against the filler. The hole
pattern on the inside and outside plywood
gussets is identical except for the upper
14-in. hole in each outside gusset. This
hole takes the bent end of the pin, the
lower end of which passes through a cross
hole drilled near each end of the wheel
shaft, preventing the latter from turning,
also from working out of place. The shaft
holes in both inside and outside gussets
should be carefully located, but location
of the bolt holes is not critical; just locate
them uniform distances from the edges.
To assure register of all bolt and shaft
holes, drill the shaft holes first through

(Text continved on page 138)
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INSIDE CORMER,

34 REQD 2

SHAFTS ON WHICH balanced bucket seats pivot al-
so serve as safety bars. Riders must erawl in under to
enter seats. Mending plotes save wear at shaft holes

both gussets and the filler piece, then
insert the shaft, clamp the parts together
and drill through all three thicknesses.
Remember to check beforehand the di-
ameter of the pipe which is used as a
wheel shaft.

Next Comes the Stand

With the top ends of the A-frames
joined, bolt the legs to the base, plumb
with a level and brace temporarily until
you can install the permanent braces. The
lower ends of the latter are joined to the
center cross member of the base with lag-
screws, the washered heads seating in
pockets cut into the wide face of the brace
with a chisel and gouge as indicated in
the assembly view, A. The carriage-bolt
heads at the top ends of the braces are
seated in shallow counterbores, the large
diameter of the latter being slightly larger
than the bolt head. Tighten the bolts be-
fore releasing the temporary braces. Then
check again for plumb,

Next, make the wheel spiders, noting
that in the pulled-apart view on page 137
each consists of three members jointed at
the center to a plywood gusset, making
four equally spaced spokes of equal length.
Note also that there is a spacer between
each wheel gusset and the inside gusset at
the top end of each A-frame. These spacers
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can be band-sawed round as detailed or
they can be squares center-drilled to a
free fit on the wheel shaft. Assemble the
wheel spiders on the shaft with the spacers
in position, making sure that both turn
freely. Then locate and drill the holes for
the lagscrews which hold the four
spreaders as in the detail, D. It's im-
portant to cut the ends of the spreaders
square and all pieces to exact length. Drill
a Y%-in. hole edgewise near the end of
each spoke, insert, and tighten, a carriage
bolt in each of the holes to prevent the
spoke ends from splitting. Then drill the
5g-in. holes in the spokes for the shafts
on which the seats pivot. The 1 x 2 wheel-
spider braces are installed later.

Now the Seats

Assembly of the seats, sizes of the parts
and the method of pivoting each seat are
shown at the top of this page. Cut four
bottoms and four backs to the sizes given
from Y-in. plywood, then eight end pieces
from 34-in. plywood to the size given.
Smooth all cut edges with sandpaper and
then round them slightly. Be sure there
are no slivers, Then note that the backs
and bottoms are butt-joined to the ends
with steel inside “corner irons” as they
are often referred to, nine corners being
required for each seat. The ninth corner
is attached to the bottom and back at the
center of the seat. Precise spacing of the
corners at the ends is not important; just
equalize the spacing.

The method of pivoting the seats is
shown in the assembly, E. Spacers and
two washers are placed between the ends

(Text continved on page 182)
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ROLLING PATIO BAR

SURE TO LEND a touch of
elegance to your patio parties,
this handsome beverage center
is made almost entirely of 34-in.
plywood. For convenience, the
wide overhanging counter is
hinged to fold over on itself, al-
lowing you to wheel the unit
through any 28-in. door. Sliding
wood bars support the top when
it's flipped over.

Sliding doors for the bottom
compartment are slotted top and
bottom to ride on aluminum-angle
rails. As for the single drawer,
use Ya-in. stock for the back and
sides, 33-in. for the front and
's-in. tempered hardboard set in
dadoes for the bottom.

The counter top of the orig-
inal was covered with decorative
plastic laminate. Band the built-
up edges first, then cover the top,
using contact cement to bond it.
If desired, you may line the en-
tire upper compartment with plas-
tic laminate.—Hi Sibley

2" SWIVEL CASTER KERF

-#"”
%U"x %" ALUM. ANGLE - )
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Anchors for Breezy Picnics

Going on a picnic? Be prepared for those
sudden breezes that blow the picnic cloth
askew. Clip an ordinary spring-type
clothespin to each corner of the cloth.
Then push an 8d box nail through the hole
in the spring and into the ground. The
same stunt is effective for securing a plas-
tic ground sheet on camping trips. If you
prefer, a stiff piece of wire may be substi-
tuted for the nail.—Victor H. Lamoy

Next time you have to put together a
child's toy made of stamped tin, such as a
fort, doll house or car, use a thimble on
your index finger. This will protect against
cuts from sharp edges and enable you to
exert considerable pressure when bend-
ing down the sharp little tabs that hold the
parts of the toy together.

Ice Cream Containers Keep Brushes and Water Handy

Ice cream, cheese and other dairy prod-
ucts are often packed in quart-size plastic
containers. Artists can put a couple of
these empty containers to good use by
nesting them together with a small jar be-
tween to support the inner container. A
full assortment of brushes can be accom-
modated in the gap between (as shown at
left), while the inner container may be
used to hold water for rinsing brushes and
mixing colors.—Jack Eisner

Dried seeds can be used to produce
novel and interesting designs by simply
pasting them on a paper or wood surface.
For protection, apply several thin coats of
white shellac over the seeds. Shellac, inci-
dentally, makes a fine adhesive.

quad Guurd Kaeps Tnts from Crawling through Open Window

A guard that will prevent small children
from crawling through an open window
can be made from 1 x 2 stock hinged to
vertical strips about 18 in. long. The hinges
are attached above the strips at one end
and below at the other so that the unit
may be folded for placement in the win-
dow. The guard is fitted into the sash
tracks and held by both the window stops
and the pressure of the lowered window
sash.—G. E. Hendrickson

Have a bunch of worn bed sheets?
Before you discard them, tear off the sel-
vages. These are much stronger than ordi-
nary twine and are perfect for tying up
bundles of newspapers and magazines.
They are also ideal for gardening chores
like staking up tomato vines. Keep a sup-
ply of selvages handy for just such use.

POPULAR MECHANICS




Scuba
Sea-Tow

Hitch a ride from this home-
built underwater towing device
to go farther with less effort

By Richard Hanson

OSTING LESS THAN $25, this simple
sub-tow is basically just a 12 x 24-in.
stainless-steel aircraft oxygen tank con-
taining a Yg-hp. motor and a 12-v. battery.
No machining is required. You can as-
semble the whole thing with common
tools, plus a small amount of welding.
The sea-tow will run for several hours
on a single charge, and has a speed of 2-3
m.p.h. which can be increased or de-
creased by varying the pitch of the home-
made prop. To keep costs down, many
common materials are used in the con-
struction. For instance, handles are made
from 1-in. conduit, an automobile horn
button serves as the switch and the stufl-
ing box is assembled from easily obtain-
able plumbing fittings.

Begin by cutting the end off the tank,

using either a hacksaw or a saber saw with
a metal-cutting blade. Grind off the bands
about #j-in. back from both sides of the
cut, so that you can install the two iron

SURPLUS OXYGEN TANK and a '4-hp. meter, which
is also available through surplus outlets, are the
main components of the sea-tow. Powered by a 12-v,
battery, it will run for hours oen a single charge

JULY 1964
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SHEET OF RUBBER mounted over battery prevents
accidentally bumping terminals on hull during re-
moval. Carrying handle is made from 3-in. stock

bands which form a grooved seat for the
end cap. Next, pour liquid rubber into this
groove to act as a gasket.

Place the battery base as close as pos-
sible to the motor base. To prevent the
terminals from touching the tank when re-
moving the battery, cut a small sheet of
rubber from a discarded innertube and use
adhesive to mount this on the inside of
the tank over the terminals. If it's an
automobile battery, secure all wires to
terminals with small hose clamps, and be
sure to use spill-proof caps. Ideally, the
battery should weigh about 40 lbs., since
this will allow you to add extra ballast to
balance the unit for easier guiding.

The horn-button switch should be
mounted on two *g-in. nuts welded to the
handle. Run one wire up around the
handle and through the 5-in. pipe to a
motor terminal, then seal this through-hull
fitting by filling with liquid rubber. A
short length of wire from the other switch
terminal should be grounded to the handle

=12 PLASTIC-COVERED
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PLACE SPACERS under the motor if this is necessary
to achieve correct alignment. Locote the battery
tray as close as possible to the '%-in. motor base

at the switch base. Cover the switch and
handle with a loosely wound layer of
plastic electrical tape, and brush several
coats of liquid rubber over this taped
section to make the switch watertight vet
operable.

A word of precaution about operating
this unit. When charging or discharging,
a battery produces hydrogen gas. This is
highly explosive, so double-check all hull
connections to make sure that everything
is sealed tightly and don’t smoke near the
unit when it is opened after use. It is
also wise to wait about an hour before in-
stalling the battery after charging.

The finish you give your sea tow is a
matter of personal taste. However, if you
want to make it easily visible, try spray-
ing the exterior with one or two coats of
a metallic brass finish.

If you are driving some distance to your
diving site and your tow battery is down,
connect it to your automobile charging
system., * k&
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Extra Uses for Solderss Connectors

[} camesnaoe rmans

= POT-LID KNOB

CAPS FOR DISPENSERS *

SOLDERLESS CONNECTORS need not be used just for joining wires. As you :
can see here, there are numerous other practical uses to which these neat little |
screw-on caps can be put. In some of the examples you simply screw them on, |
others require drilling a hole in the end and backing out the threaded metal insert.
You can get solderless connectors in different sizes, from tiny ones to big ones, to
suit a variety of uses including those shown above.—Joseph Braunstein

Shovel Lifts Wall Panels

The curved blade of a snow shovel
makes a dandy pry bar to hike a heavy
sheet of plasterboard tight against the ceil-
ing for nailing. Slide it under and step
on the handle—G. E. Hendrickson

On the Level for Sure

Combine level and straightedge into one
handy tool for plumbing door jambs. By
wiring the level to the board, you make
both a lot easier to hold and you can be
sure the level won't wander away.

POPULAR MECHANICS



PAPER GRABBER clomp built into the Deluxe En-
larger Easel proved o great convenience when tested
by PM editors. It opens when you lift the frome,
closes when you start to lower the frame. Comes in
two models—Bx10 ($5.88) ond 11x14 ($6.99). From
Spiratone, Inc., 135-06 Northern Blvd., Flushing, N.Y.

FAST MOVIE FILMS: Anscochrome D/100, D/200 and
T/100 16-mm films are fast enocugh to let you shoot
movies by available light. The first two are balanced
for daylight, the third for 3200K photofloods. ASA
speeds are 100, 200 and 100, respectively. Priced
from $8.60. Ansco Photo Products, Binghamton, N.Y.

SUBMINIATURE CAMERA is the first 16.-mm still cam-
era with a CdS electric eye. This pocket-sized instru-
ment has a 25-mm ;2.8 lens with two-zone focusing.
Synchronized for flash at 1/30 sec. Other shutter
speeds are 1/50 and 1/200, Sells for under $90.
Minolta Corp., 200 Park Ave. South, N.Y. 3, N.Y.

ZO0OM LENS MOVIE CAMERA gives 9-mm to 27-mm
focal lengths, permitting wide-angle, normal and
telephoto shots. Called the Escort 8 Zoom, it features
outomatic exposure control for film speeds of 10 to
40 ASA, ond is equipped with a built-in Type-A fil-
ter. Under $100. Eastman Kodok Co., Rochester 4, N.Y.
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New for

Camera Buffs

‘ By Arthur ]. Maher

MOST CONVENIENT cadmium sulphide exposure
meter marketed so far is the Bewi Super CdS. It has
only one scale, instead of the usual high-low scales,
and no pushbuttons. Reads both incident and reflected
light and operates with one hand. About $49.50. Bur-
leigh Brooks Inc., 420 Grand Ave., Englewood, N.J.

- .

LOOK MA, NO CORD: Put the Grafsonic receiver on
your automatic slide or filmstrip projector and hold
the transmitter in your hand. Stand anywhere up
to 40 ft. oway, press a button and the picture
changes. Set retails for under %40, and will fit many
projectors. Graflex, Incorporated, Rochester 3, N.Y.
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Hair Dryer Powers Film Dryer

By Ken Patterson

THE TOP of the dryer is surrounded by a frame made
of doubled % x 3i-in. strips. The plastic sheet-
ing is held between the strips. Mote corner brace

PLASTIC SHEETING is fastened to the four sides of
the dryer’s base with 4 x 3-in. wooden strips. The
nails should be spaced approximately 3 in. apart

o

- ", \L.‘
- S ( !I S
RIGID PVC TUBING obtainable at a plumbing shop is

wedge fit through holes drilled in base and top.
Collars of 3%-in. plywood provide odded support

DUST PROBLEM is solved by placing a piece of facial
tissue over the end of the hair dryer hose. This
will filter out any dust particles present in the air
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ULix10U " x1BU" cur

' " DOWELS, :
16" LONG

1% 7.0 PVC
PLASTIC TUBING
30%: " LONG

Y% " HOLES, 1% " APART

LARLUyL IPTTTTRRm

% " HOLE
e | AFTER HANGING the film, the plastic cover is lifted
: inte place and the upper frame is held with nail pins
4" DIA. WOOD inserted in two holes drilled in long sides of top
COLLAR AT TOP
AND BOTTOM

PLASTIC FILM
BETWEEN 5TRIP

% " PLYWOOD TOP

TRAMNSPARENT
PLASTIC
FiLm

%" x %" STRIP

METAL

RN S
Eﬁcéﬁ Wix % WOOD STRIP

SPRING TYPE clips hung on cup hooks accommodate  FOR STORAGE, remove the tube and fold the sheet
12 rolls. Other clips strung on dowels provide room of plastic between the base and top pieces. A leather
for drying up to forty 4 x 5 in. sheets of cut film  strap may be used to secure the dismantled dryer
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BIRD CAGE can be converted into a hanging basket
for plants by removing the bottom, inverting the
cage and curling the wire ribs back on themselves
with needle-nosed pliers to form ornamental loops

HOME PROBLEMS

CUT FLOWERS will last longer if you add a teaspoon
of antibacterial compound to each pint of vase water,
The compound, Physohex, is used by doctors for scrub-
bing vp before operations and may be purchased
at any drug store. An extra advontage—this germ
killer makes it unnecessary to change water daily

WHEN YOU NEED o long envelope and one isn't
available, you can make one by slitting the ends of
twe shert envelopes, sliding one inta the other as
shown above and sealing joint with cellophane tape

Tl e

]
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CutT OUT TO
CLEAR CABIMET
CLEAT

PIGEONHOLE RACK for mounting under hanging cobinet in the kitchen will turn the counter below inte
a kitchen desk. Make it from ‘%-in. plywood, as detailed above, and nail small facing strips over the ex-
posed edges. Locate the partitions to provide separate compartments for telephone book, nete pad, bills,
unanswered correspondence, etc. To save trouble, paint unit to motch cabinet before you beolt it in pesition

JULY 1964

ADJUSTABLE CLOTHESLINE pre-
sents no problem when it begins
to sog. To make it, simply tie
one end of a regular line to
short lengths of small chain. Slip
a link over o large serew hook,

before anchoring the other end

CLOTHES CADDY for the laun-

dry room is just @ standard uvsed
for hanging bookshelves and a
12-in. shelf broacket. Mount @
short length of this standard
on the wall near the ironing
board about 68 in. above floor




where the arm hesitates at the end of each
cycle. Likewise, so-called square sprin-
klers lay down a nearly square pattern of
water coverage, but the amount isn't even-
ly distributed over the area.

How much water a sprinkler lays on a
lawn in a given time also varies with water
pressure at the tap, size of hose and sprin-
kler design. All these factors are im-
portant, but let's see how your lawn or
garden soil affects water usage.

Soil is composed of various mixtures of
clay, sand and humus. How much water
your soil can hold and how often your
lawn should be watered depends on how
these three materials are mixed. When
saturated, clay soil stores more water than
a sandy soil, even though the spaces be-
tween grains of sand are larger. This is
because water adheres to the outside of
soil grains. Clay is made up of many more
small particles and therefore provides
more area to which water will cling.

But soils also contain humus, which is
partially decomposed organic material.
Unlike clay or sand, humus soaks up mois-
ture like a sponge. The drawing below
shows graphically the different amounts
of water stored in a cubic foot of soil when
saturated. Loam (also called “black dirt”
or topsoil) contains roughly equal parts
of sand, clay and organic matter and is the
best all-around scil for either lawn or
gardens.

How much water a soil holds is only part
of the story. If soil were to remain satu-
rated with water, as in a swamp or bog,
grass and most garden plants would die.
When water drains out, evaporates or
transpires through leaves, air fills the
spaces in the soil left by the water. Sandy
soils drain fast, clay soils drain slowly or
not at all if clay forms a hardpan under the
surface. Again, loam, with its mixture of
sand and clay, works best along with the
humus to soak up water. A fairly deep
layer of loam allows roots to grow deep
and to draw water from a larger volume
of soil. Deep-rooted grass stays green over

CUBIC FOOT OF CUBIC FOOT

SANDY LOAM OF LOAM
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TWO-NOZZLE
CIRCULAR SPRINKLER
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long periods with little or no rainfall.

The type of soil you have will affect
sprinkling procedures. Sandy soils drain
readily, so you'll have to water them more
frequently. Clayey soils, on the other
hand, soak up water slowly. Sprinkling
them too fast wastes water, because it
simply runs off or collects in puddles in
low spots. A good mixture of sand, clay
and humus allows water to soak in grad-
ually and holds it long enough for grass
and plants to use before it can drain out.

Soils that are compacted won't allow
water to penetrate easily. Also, the lack of
air spaces keeps grass from growing
quickly and prevents fertilizer from work-
ing down to the root zone. When this hap-
pens, you need to loosen the soil.

How much water should you put on a
lawn? One rule of thumb calls for a week-
ly watering with 1 in. of water. In most
areas, this will replace water used by grass
plus the water that drains into the subsoil
or evaporates from the surface. If you
apoly this in frequent short sprinkling
periods, however, it won’'t replace the
deep-down moisture that drains out of
good soils. As a result roots will tend to
spread near the surface, and when hot
weather comes, the lawn with no deep
root growth simply browns out. Also,
keeping the top two or three inches satu-
rated by frequent watering leads to mold
and encourages growth of surface weeds.

Thorough watering once a week rather
than sprinkling daily or every two days
will encourage deep root growth. Fre-
quent, light sprinklings may replace the
water lost by evaporation in only the top
2 or 3 in. of soil. The capillary attraction
of the topsoil keeps the water from drain-
ing on through. The water in the top two
or three inches of soil then quickly evapo-
rates without replenishing the water in
the lower layers. The drawing on p. 151
shows how much water is needed to satu-
rate a cubic foot of various kinds of soil.

An ideal sprinkling plan calls for imi-
tating rain at a rate that is just equal to or
less than the maximum infiltration rate of
the soil. Normally, supplying the equiva-
lent of 1 in. of moisture at this rate evenly
over the soil will replenish water in the
lower soil. As the excess water drains
down, air replaces the water in the pores
of the soil. After a few days, the top layer
of soil is dry and roots, always searching
for water, grow downward to the water
that still remains in the deeper layers. The
grass stays green as long as available
moisture remains at the deep root depth.
After about a week, soil moisture in the
upper 12 to 15 in. of soil is depleted
through drainage or transpiration. Then
it's time to water thoroughly again.
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HOSE SIZE
[INSIDE DIA.)

GAL. PER MINUTE
(50-FT. HOSE)

5.0

73

104 I

17.0

50 x 100 LOT

TIME REQUIRED FOR 1° OF WATER

10 HOURS—22 MIN.

7 HOURS—7 MIN.

5 HOURS

3 HOURS—3 MIM.

The first indication of too little moisture
on lawn grasses is a lack of resilience in
the blades of grass—when you step on the
grass, it no longer springs back. This is the
time to begin sprinkling. But laying on an
even one inch of water calls for some
planning and an understanding of the
different kinds of sprinklers, water rates
and hose sizes. Let's consider sprinklers
first.

Circular sprinklers vary in design, but,
regardless of the type, they all cover a
circular pattern. Unless some plan for
overlapping the pattern of each sprinkler
is established, you'll have more water in

some places than in others. The drawings
on p. 154 indicate the most desirable over-
lap pattern for circular sprinklers. Here,
more water is applied close to the center
with a gradual tapering off in the rate of
application. By overlapping the patterns
about half, you cover the area almost
evenly.

Rotating sprinklers with two spray
heads can be adjusted to fit the pattern
for heavier applications near the center
with an overlap at the edges. Spitters can
also be adjusted to supply water in this
same pattern. Fixed rings, on the other
hand, are neither adjustable nor do they

CAN TEST of rotating sprinkler requires only o single row of cans, since coverage is measured on diometer
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- SPRINKLER HEADS

fit the desirable overlap pattern.

If circular sprinklers are built into a
permanently installed underground sys-
tem, the heads should be located for an
overlap at the edges. Adjustment of the
heads should then be checked to make
sure the lawn areas between the heads are
getting sufficient moisture. Along edges
of patios or walks, small fixed spray heads
can be located to fill in corners.

Oscillating, or back-and-forth, sprin-
klers are one of the most popular portable
types. These spread the water in a rec-
tangular pattern. This coverage isn't even,
however, for more water falls at the outer
edges of the pattern where the spray arm
dwells for a few seconds before reversing
its action. Here again, an overlap of about
half can spread water more evenly.

If you keep the sprinkler operating long
enough to lay down one inch of water at
the center where coverage is least, you
waste the water that falls in the outer
areas. Much of this excess water merely
runs off the surface and down a street
gutter. Planning overlap patterns and tim-
ing the watering will make the best use
of sprinkling water.

Various other types and brands of port-
able and underground sprinkler heads also

KN
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apply water in rectangular patterns. Some
of those we tested worked better than
others, but all actually covered the cor-
ners of the rectangular areas. However, in
stretching the normal spray pattern to
reach corners, less water was applied near
the center on some or midway between
the center and the corners on others. De-
pending on the actual pattern of the
sprinkler, these rectangular-type sprink-
lers are less adaptable to overlapping than
are the circular or the back-and-forth
sprinklers.

Another popular type of sprinkler is the
soaker or sprinkler hose. These flat sec-
tions of plastic hose contain tiny holes that
lay down a pattern of water along each
side of the hose. Two problems were noted
during tests of these hoses. First, the spray
from the tiny holes is very fine and tends
to mist. As a result, any wind disturbs the
normal pattern and considerable evapora-
tion occurs during sprinkling on hot, dry
days. Tests in Arizona indicated that as
much as 20 percent of the misty spray
evaporated before it reached the ground
during dry conditions. Second, the water
coverage was uneven, with most of the
water reaching the ground near the hose.

(Please turn to poge 180)
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Chucking a Square

Your universal lathe
chuck will accept square
stock if a sleeve is made
from tubing. Slit the tub-
ing with a hacksaw, in-
sert the work and chuck
the sleeve so the jaws
compress the slit.

Bright Idea
This old farm bell

serves as an outside light
for the back yard. A light
socket is mounted inside
the bell which is painted
aluminum for good re-
flection. A 3-in. pipe sup-
ports the unit.

Candleholder

Next time you're out
camping and have need
for a candleholder, try
using an ordinary pocket-
knife. All you have to
do is run one blade into
the candle and the other
blade into the tentpole.

Simple Midseason Tune-up for Your Boat—Scrub Down the Hull

If your boat doesn't seem to have the
lively response that it did at the beginning
of the season, chances are that the bottom
is due for a thorough cleaning. Haul it out
and give the bottom a good scrubbing to
put the zing back in performance, If you're

a trailer boater, rinse down the hull with
fresh water after each outing and you'll
seldom have to scrub. Finally, to squeeze
the last bit of speed from a fiberglas hull,
wax the bottom to a high gloss. Check with
your dealer for the right wax.

NEXT MONTH IN SHOP AND CRAFTS

BUILD A QUALITY GUITAR FOR $20. For only $5 more you can buy a cheop discount guitar,
but if you're interested in o quality instrument, you won't want to miss this well-illus-
trated construction article in the August PM. It includes complete plans and instruc-
tions for building e guitar you'll be proud to own. You'll read all about it next month

+* PERSONALIZE YOUR BOAT. Mo matter what kind of boat you own, chances are that it
lacks o number of convenience features which would make your particular brand of boating
a lot more fun. Mext month's issue of PM includes a special article reporting on low-cost
commercial accessories and simple built-ins that will take the clutter out of your cockpit

+# HOwW TO BUILD A STAIR LIFT. It's a chair that climbs the stairs. Just push the lever and
o battery-powered boat-troiler winch draws the chair up o double trock mounted on the
stairs; reverse the lever and the winch slowly unreels, permitting the chair to glide gently
back dewn the stairs. A blessing for invalids or the elderly, it's detailed in the August PM

v EARLY SWISS WOODEN-WHEEL CLOCK. A fascinating conversation piece, this 15th century
clock has only four wooden wheels and uvses a rocker arm in place of a pendulum. All the
works are completely visible. This is on absorbing wood-working project for the jigsow en-
thusiast or hand-tool craftsman, so be sure to pick up o copy of the August issue of PM
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SATURDAY MECHANIC

Cool Tip

PARK
DISABLED |
CARS
ON
SHOULDER

for HOT STARTS

Vapor lock and percolation can stall your

summer trips—unless you know what to do for

both problems, and how to tell which is which
By Morton J. Schuliz

= OOD STORY in January's PM,"”

drawled the service manager, as we
sat over coffee in the garage office. While
I tried to think back, I murmured “Thanks,”
then figured he was referring to my Satur-
day Mechanic article titled Hot Tips for
Cold Starts. Since that one had brought
yelps from a few sources whose toes we'd
stepped on, I was glad for this pro's opin-
ion: Bob's been top mechanic in our town
for 30 years.

But I couldn’t bask long. “Now, what
are you guys going to say about summer-
time starts?” Bob demanded.

“What's the problem?” I wanted to
know. “What with summertime gas and
modern engine design, vapor lock and per-
colation are as scarce as Maxwells.”

Bob tilted his head, wrinkled up his

156

eyes and gave a stare. I figured I'd said
the wrong thing.

“Last Sunday was the first really warm
day of the summer—remember?” he said
patiently. “Well, first thing Monday morn-
ing I had 12 customers waiting for me,
here. Of these, seven complained of every
type of problem in the book from bad
plugs and coil to clogged gas filters. The
complaints were different, but the symp-
tom was the same. All of them said they
had experienced some sort of stalling or
no-start the day before.

“Well,” he went on, his voice growing
more emphatic, “I checked each of these
cars and found absolutely nothing wrong
with them. What's your guess?”

“Vapor lock and percolation?” I asked
sheepishly.

POPULAR MECHANICS




“Now you're on the beam,” he said.

The “beam” led me to check back through
PM'’s Auto Clinic file, next day, for a stack
of readers’ letters written during the sum-
mer. Some indicated the usual summer
bug-a-boo, overheating, plus a variety of
other things. But a goodly amount told of
hard restarting problems when the car had
either stalled or had been run, stopped and
then cranked with the engine stilF warm.
Placed on a scale, this stack of letters
would just about balance the volume of
mail we get on winter no-start.

The number of vapor lock and perco-
lation problems in these letters was espe-
cially surprising. We checked with other
shop men to determine whether such prob-
lems were on the increase, or were limited
to a few particular models.

One of these mechanics made a mighty
revealing statement:

“I've never had as many percolation or
vapor-lock complaints as in the last few
yvears—and I've Eeen working on cars since
before anti-percolation devices and ad-
vanced fuels were developed. I think there
are two explanations:

“One—modern cars, especially those
with air conditioning, generate more heat
under the hood. Two—perhaps most im-
portant—there's a growing sense of false
security on the part of the driving public.

“In the past,”” he continued, “a knowl-
edgeable driver knew that vapor lock and
percolation were part of hot-weather driv-
ing, so if either condition did develop, he
knew what to do. Today, this know-how's
forgotten. Now, the driver’s likely to blame
the fuel pump, fuel filter, ignition system
or what have you.

“Sure,” this mechanic admitted, “the
trouble could lie in these other places, but

STRONG ODOR OF GAS when you lift off the carburetor air cleaner (left) means your problem is percolation.
Late-model cars have venting device to prevent this. The pointer at right shows where the device is

located on a Rochester two-barrel carb. It's
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spring loaded, works by foot pressure on the accelerator
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CHECK ANTI-PERCOLATION DEVICE for malfunction: With engine idling and no pressure on occelerator, use

ruler to check clearance between vent hole and spring. Readjust as required by bending spring tang (left)
down to reduce clearance, up to increase it. To replace the spring that's lost tension, remove top cover

(center).

it seldom does. So, the driver's stumped
and comes to us. That’s the result of mod-
ern carburetion and fuel developments.”

Of course, even this mechanic readily
acknowledges that these modern develop-
ments have reduced the amount of vapor
lock and percolation occurrences. But
other mechanics we interviewed backed up
his view that vapor lock and percolation
complaints (not occurrences) are on the
rise. We believe this is due to the fact that
today's driver considers these problems as
rare as (please pass the crow) Maxwells.
So education’s in order to keep the aver-
age motorist cool in the face of hot-start
problems. What he learns may save him

LOW HOOD-LINE can contribute to percolation prob-
lem by preventing full heat dissipation. You can't
change body design, but you can remove any fiberglas
pod under the hood to allow better air circulation

While spring is removed, check vent hole (right).

If it is clogged, carburetor pressure con’t escape

a needless mechanic’s bill.

The first point to clear up is that vapor
lock and percolation aren’t the same thing,
though the symptoms are similar. Depend-
ing on its blend, gasoline can begin to boil
at a temperature of from about 80 to 100
degrees. When this happens, either perco-
lation or vapor lock can result. It depends
on where the boiling action takes place,
whether the resulting condition is vapor
lock or percolation.

Vapor lock is the vaporization or boiling
of gasoline anywhere in the car's fuel
system before that gas reaches the car-
buretor. The air bubbles or vapor created
by the boiling action prevent, partially or
completely, the supply of an adequate
amount of fuel to the carburetor. Natural-
ly, with an insufficient amount of gas or
no gas at all, the engine will begin to chug-
chug along or will stop running entirely.

Percolation, on the other hand, is con-
fined only to the carburetor. Everything
might be in top shape throughout the rest
of the fuel system until gas reaches the
carburetor. Here, however, the carburetor
itself might be hot enough to boil and
vaporize the fuel. Not only does your en-
gine tend to run hotter in summer, but
there's that sun beating on the hood.

As the carburetor bowl gets hotter and
hotter, the fuel it contains begins to boil.
If the temperature reaches a point just
over the boiling point of gas, the fuel be-
gins to vaporize and these fumes move up
the bowl nozzle into the air-horn.

Being heavier than air, the vapors fill
the air-horn and bleed past the throttle
valve into the manifold. If the temperature
gets to a high enough pitch, bubbles of
gasoline actually rise in the nozzle and
overflow into the air-horn, much like boil-
ing water bubbles up and over the spout

POPULAR MECHANICS




INSULATING THE CARBURETOR FROM HEAT

RAISE THE CARBURETOR away from manifold heat by placing a batch of carb-to-manifold goskets under it.
That extra inch being stocked on the two-barrel job at left may lower temperature below fuel's beiling
point. Some manufacturers moke fiber blocks of varying thickness for this purpose. The two at right are
for o four-barrel carb; the thicker upper ene requires changing the regular mounting bolts for longer ones

of a coffee pot. Whatever the case, vapor
or bubbles, a condition similar to engine
flooding takes place.

In short, then, when vapor lock occurs,
your engine doesn't get sufficient gas.
When percolation occurs, it appears to get
too much, in the form of vapor and/or gas
bubbles.

As we've already indicated, the conse-
quences of a vapor lock or percolation
condition are similar to those caused by
other malfunctions. Indeed, your woes
might not be the result of vapor lock or
percolation at all, but a failure in the igni-
tion system, a bad fuel pump or a clogged
fuel filter. We'll assume, however, that
your ignition has been properly tuned,
and you know your fuel pump is OK and
your fuel filter is clean.

We'll also assume that you've just com-
pleted a run of several miles, the engine
is well warmed up, you've stopped for a
bite to eat, you go to start the car, but it
won't kick over. Or, you're driving along
on a hot day and suddenly the car starts
to buck and roll, eventually stalling, and
won't start again.

Your first tip-off as to whether your
problem is vapor lock or percolation is the
way it happened. Percolation occurs most
often after a hot, slow drive. Under these
circumstances, the carburetor gets little
air circulating around it. On a fast drive,
there's plenty of air blowing through the
engine compartment. Vapor lock, on the
other hand, can occur under fast or slow
driving conditions. So if you were tooling
along the turnpike before the stall, you're
pretty safe to rule out percolation. But if
you've been bumper-to-bumper in beach
traffic, you can't be sure.

At least, not until you lift the hood and
take off the carburetor air cleaner. A
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strong odor of gas fumes says your trouble
is percolation. In some cases, if vapor has
built up to a really great pitch, you might
see a cloud wafting off into the air. A con-
stant odor of gasoline in the car during
the summer might also denote a percola-
tion condition.

As our mechanic agreed, percolation
problems aren't as common today as they
were in the past because of some built-in
safeguards. Gasoline, for example, is dif-
ferent from summer to winter. Gas sup-
plied to service stations during the winter
is blended with so-called light ends, which
makes it more volatile for easy starting.

If winter fuels were used during the
summer, they would boil at a much lower
temperature because of this lower vola-
tility point. Thus, oil companies have de-
veloped a summer-time fuel containing
additives to make gas less volatile.

California Qil Co. told us for example,
that its regular winter fuel is designed to
burn at 90 degrees and the summer-time
equivalent is designed to burn at 96 de-
grees. High-test gas made by Calso has a
range of 88 degrees in the winter and 95
degrees in the summer.

This, though, doesn't mean that sum-
mer gas couldn't percolate if the tempera-
ture were high enough. Besides, you might
live in a part of the country where the
volatility of fuel supplied by oil companies
is constant throughout the year. This is a
possibility in cooler, northern climates.
Yet even Minnesota and Montana are often
seared by hot spells.

The construction of a modern-day car-
buretor also provides a safeguard against
percolation. Each has some type of vent-
ing arrangement which, if not clogged or
out of whack, permits vapor to escape.

Venting systems differ from carburetor
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COOL OFF THE FUEL LINE if vapor lock is the problem. Maybe line runs too near heat source such as manifold,
exhoust pipe or engine block hot spot. If so, insulote these oreas with asbestos tape (left). For on-the-rood
use when car won't start after a stall, carry thermos of cold water to pour over fuel lines and pump (right)

to carburetor, though all work on much
the same principle. The most common term
for such a system is “anti-percolation de-
vice." The spring-loaded type shown on
page 158 is typical. As you drive along at
highway speed, your foot on the gas pedal
exerts enough pressure to keep a cam
pressing against a flat spring that caps a
vent hole. Once you get in traffic, though
(where the chances of percolation in-
crease), the lesser amount of foot pressure
on the accelerator—or no pressure at all
when you stop for a light—permits the
spring to pop up. Any pressure that has
built up in the carburetor can then escape
through the vent.

Being mechanical, it's possible for this
anti-percolation device to get out of ad-
justment or for the spring to lose tension.
It's also possible on some carburetors for
the vent hole to become clogged.

At the first sign of percolation, this de-
vice should be checked in accordance with
the specification for your carburetor. This
specification tells how much -clearance
there should be between the spring and
the vent hole when the tension is off (usu-
ally %4 of an inch). Adjustments can usu-
ally be made without removing the car-
buretor from the car (see page 158).

If the spring won't cover the hole when
you step on the accelerator, it has lost
tension and should be replaced. This entire
assembly can be bought at a supply house
or from a dealer who stocks your type of
carburetor.

There is another mechanical part of a
car that could lead to percolation if it's
inoperative—the manifold heat-control
valve. If the valve is stuck in the closed
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position, too much heat will react on the
fuel after it passes through the carburetor.
This excess heat causes the fuel to vapor-
ize excessively and gives rise to a percola-
tion condition. So, if your car has a mani-
fold heat control valve, make sure it's
working and well lubricated.

Now, if the anti-percolation device and
manifold heat-contrel valve are in good
shape, you should seldom experience per-
colation. If you do, your best bet is to try
to cool off your carburetor. This may in-
volve stripping off the hood pad, as shown
on page 158, or inserting thicker gaskets
between carb and manifold, page 159.

If percolation persists you might want
to investigate the availability of a new fan
with more blades on it. The more blades
on a fan, the more air it generates to cir-
culate throughout the engine compartment.
This also helps to prevent vapor lock.

Vapor lock is a sneaky and potential-
ly dangerous summer-time occurrence.
Sneaky because it hits when you least
expect it, and potentially dangerous be-
cause it could happen in traffic, with cars
whizzing all around you.

Let's suppose you're driving along with-
out a care, but deep within the fuel system
devious things are taking place. Maybe the
design of the fuel line runs it too close to
a manifold. Little by little, the gas going
through that line is becoming heated.

Eventually, little gas and much wvapor
is passing on to the carburetor. Suddenly,
you feel a loss of power, the car starts
backfiring and the engine cuts out. Or,
there’s no warning at all—the engine just
ups and quits, and won’t restart.

(Please turn to page 190)
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AUTO CLINIC

My Falcon is idling rough, Yet

when I pull out the choke, it starts
to run smooth, I've had the carburetor
checked, but the cause hasn’t been
found. Can you help?—NM.P., Calif.

A Your problem has cropped up be-
fore with Falcon. Although there
could be several general causes, the in-
herent one is a leak through the vacuum
line that runs from the intake manifold
to the transmission. If this line develops
the smallest hole, vacuum will be lost
and rough idle will result. You elim-
inate the condition when you pull out
the choke because the rich mixture
provided the cylinders overcomes the
loss of vacuum. Have this line re-
placed even if there's no visible damage.

What can be done with a 1961
Rambler stick shift, that jumps
out of gear everytime I hit a rough
road? My mechanic wants to rip the
transmission apart, but before I let
myself in for this expense, I want to

eliminate all possible external causes.
Any ideas?—G.G.W., Oregon.

*‘. I'd inspect the transmission's check
4B selector, which is an external part
on the left side of that gear case.
There's usually little clearance be-
tween this selector and the left rear
motor mount. The selector could be
hitting the mount on a rough road,
causing it to tilt and the transmission
to pop out of gear. Grind the selector
down a bit to provide more clearance.
If this doesn’t help, then transmission
work is indicated.

My 1959 Chevrolet Nomad station

wagon leaks gas from the tank
when I make a right or left turn. It
happens with the tank full, I've tried
vented, non-vented and anti-surge gas
caps, but to no avail. My family and I
are drunk on gas fumes.—R.J.B., Fla.

So are other Chevy station wagon

owners because of that straight-
pipe gas nozzle. If gas gets up into the
pipe and the vehicle’s tipped ever so
slightly, as it would be on a turn, out
comes the gas. Some people have solved
the problem by trying one gas cap after
another until they find the one that
seals the tank, You haven't been this
lucky. I can’t tell you what cap to try

e o e i

because the kind that’s effective differs
from car to car. You might try bending
the lips of the cap you now have to
make a better seal. But the best pre-
caution is to see that the gas station
man doesn't get too exuberant when
filling the tank. Stop him as soon as the
tank is filled. It means additional gas
stops, but it'll keep everybody in the
wagon on the wagon!

‘ Why has my Volkswagen been so
!hard to start since the 300-mile
tuneup? The engine will always catch
immediately after I turn it off after a
run. But if I let it set for a period of
time, it requires considerable cranking.
My mechanic has checked the obvious
reasons, but to no avail.—H.W., Okla.

A I believe the key to your problem
lies in your words “300-mile tune-
up,”’ since the cause of hard starting in
your case is a non-obvious one. At this
time, the dealer changed the oil. In so
doing, he had to add Y4 of a quart to
the air cleaner. It's probable that the
air cleaner was tightened too much
when he reinstalled it. This has been
known to happen with the VW. When it
does, the carburetor throat is forced
closed, interfering with the choke but-
terfly and causing hard starting.

Monthly Service Tip

1962 and 1963 Plymouth and Valiant
owners who encounter poor engine per-
formance or spark knock after their
cars have been tuned up should take
them back to the dealer. It's possible
that the outer section of the indicator
damper is rotating on the rubber damp-
er, mislocating the timing mark in re-
lation to the crankshaft. Chrysler Serv-
ice Bulletin 63-84 (May 17, 1963) tells
the dealer how to test for this. If the
timing marks are incorrect, he should
install a new damper. Just make sure
it's the right one. On 1963 cars, damper
part number 2269076 should be used.
For 1962 engines, it's 2205859.

At Your Service

Although only questions of broad general inter-
est 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
diagnosis—whether we print your letter or not.
Address Aute Clinic, Popular Mechanics Mogozine,
575 Lexington Ave., Mew York 22, Mew York.
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PARASOL PLANE

It may look like a flying dinner plate, but this
way-out model is actually a rugged performer
that will draw a big hand at any flying site

NE OF THE MOST unusual designs

in the history of aircraft is the pan-
cake wing, a weird-looking bird which
actually has a number of features to rec-
ommend it.

A circular wing presents little drag at
low angles of attack, making it fine for
high-speed cruising. At high angles of at-
tack the wing develops a great amount of
lift and drag, perfect characteristics for
low-speed landings. The sharply curved
leading edge is an effective substitute for
stabilizing dihedral angle.

As an extra feature on this model, “eye-
brow” slots have been added to permit
climbing at steep angles without stalling.

Construction begins with the fuselage.

Cut out the two sides and cement them to-
gether along the top edges, starting at the
tail end and working as far forward as the
strut. Insert the bulkheads and the wing
strut, then add the cabin roof cut from
114-in. balsa sheet mounted cross-grain.
Note that the firewall must be shaped to
fit the contour at the top.

When the cement is dry, install the ele-
vator and cover the bottom of the fuselage
with balsa sheet laid cross-grain. Slip the
rudder into place and capstrip the top
fuselage joint with a strip of 's-in. balsa
sanded to the proper contour.

Make up the wing outline from tweo lay-
ers of scrap lg-in. balsa sheet. The joints
in the bottom layer may be located at ran-
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dom, provided they are lapped with solid
balsa in the second layer. Sand this outline
to shape before installing the spar and
ribs. Next, make the wing brackets and
attach them to the underside of the spar
with cement and two 2-56 bolts.

Cover the wings with lightweight gas-
model tissue, applying it in strips between
the ribs in the upper surface, then spray
this lightly with water to shrink it and pin
the wing to a flat rigid surface to prevent
warping during drying. When dry, coat
the covered wing with a couple of thin
coats of butyrate dope.

The top piece forming the evebrow slot
is cut from Yi4-in. sheet balsa and sup-
ported on flow separators cemented to the
top of the wing. Note that the contour of
the wing ribs changes from the center out-
ward. When the eyebrow top is cemented
to the separators, the result will be a down
twist at the outer ends. This assists in
producing the desired airflow condition
over the center—a sound design practice
which prevents the model from tipping.

Attach the wing to the strut with brack-
ets and a 6-32 bolt, then add the decora-
tions and give the whole fuselage a coat
of clear butyrate.

To discover the best wing angle, glide
the model over long grass until you
achieve a smooth, flat glide, then tighten
the bolt. Finally, start the motor and test-
fly the model to find the rudder adjust-
ment which yields the proper angle of
climb. * k ok
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Table Tennis Ball Dispenser

Extra table-tennis balls can be kept close
at hand if they are stored in a box that is
screwed to the underside of the table top.
The box is made of plywood and has a slant-
ing bottom so that the balls always roll to
the front. A large rubber band tacked
across the front permits the balls to be
removed when needed.—Victor H. Lamoy

Sliding Tray Caiches Chips

You'll be able to clean up your shop in
a jiffy if you install a chip catcher under
the vise. It is made by bending a steel rod
into a U-shape and fitting it with a sleeve
of oilcloth to form a tray. The rod slides
into serew eyes driven into the underside
of the bench, making it easy to clean the
catcher and to push it back under.
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Three Clamping Stunts for Round Stock

In a bench-vise, it's quite a trick to grip
a piece of finished cylindrical stock be-
tween standard jaw faces. But with a clip-
on pair of soft brass protective jaws,
you've the means for providing a secure
clamp for round stock. You don't alter

one of the brass jaws at all. But you at-
tach a standard V-block to the other one
with two flathead machine screws turned
into tapped holes at the back. When you
tighten the jaws, the V-block cradles the
stock firmly against the plain face.

In a power hacksaw, it's almost impos-
sible to tighten the vise enough to hold a
short scrap of round stock. The uneven
pressure on the jaws causes them to pivot
and release the work; you may even break
the blade. When you must cut such pieces
(as for washers or spacers), improvise a
long V-block by welding angle iron to a
piece of flat stock. Seat this in the vise
with a matching angle against the opposite
face. Find a scrap of round stock of about
the same diameter as the piece to be cut
and use it to space out the rear end of the
two angles as the jaws are tightened.

In a metal lathe, large-diameter tubu-
lar stock presents problems. They're all
solved, though, if you make this clever ad-
justable spider. The body has a 60-deg.
cupped hole to nest the lathe center. The
four arms are Allen-head cap screws with
a ball bearing brazed into the socket to

seat against the inner wall of the tubing.
The heads are flatted on opposite sides so
the arms can be extended against the tub-
ing with an open-end wrench (below). Set
screws lock the arms in position. Drop a
soft copper plug into each set-screw hole
first, to protect the arm threads.
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SHOP-MADE

SABER
SAWS

OUR CHOICE between these two table-model

saber saws will depend partly on what jobs
you want to do, and partly on which type of power
cylinder you can scrounge from the junkyard.

The long-stroke saw shown here is built around
a vertical-cylinder lawn mower piston. Clamp an
ordinary power hacksaw blade in its chuck and
you can zip through a 2 x 4 as if it were cheese;
the saw will also power a husky handfile—not just
those tiny jigsaw types.

The other saw (detailed on pages 170-171) is
built around a piston-type refrigerator compressor
—preferably a % hp. size. These usually have
about a l-in. stroke. Since there's no attached
stand, this machine can be lugged to the work
site more easily than the mower-piston rig, but
you'll have to set it on a low bench or crate to
bring its table to work height.
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The piston in each machine is driven
by an electric motor. And the absence of
an overhead arm gives either one unlim-
ited capacity for cutting large panels.

Art Youngquist of Fennville, Mich.,
collected his parts for the long-stroke saw
for around $5. He got an old lawn-mower
engine from a repair shop for the junk-
metal price of a few cents a pound. You'll
want one from a reel-type mower, such as
a Model 6 or 8 Briggs and Stratton. A
rotary-mower engine would work, of
course, but you'd have to make a bracket
to hold the cylinder vertical. You don’t
need an engine in running condition, as
long as the piston moves up and down
when you turn the crank shaft. You dis-
card all other parts anyway, then take off
the back plate so you can saw around the
outside of the retaining bolts, Fig. 7. Re-
move the connecting-rod cap and push
the piston out from the top of the eylinder,
after filing a mark on the cap so you can
replace it in the same position. Remove
the rod by driving out the wrist pin. Bolt
the angle part of the blade clamp, Fig. 3,
through the piston top so the angle will be
on the crankshaft-pulley side when assem-
bled to the engine, Fig. 6. That makes it
easier to reach the clamp with a screw-
driver through the under-table space.

Periodic oiling through the holes being
drilled in the photos at right will keep the
bearings lubricated. Apply SAE #20 oil
from an oil can—don't pour any in the
crankcase. Put a few drops on the cylinder
walls each time you oil the bearings.

If you want a miter-gauge slot in the
saw table, just space two pieces of ply-
wood (or hardboard) on the '%-in. sub-
table, as shown in Fig. 2, joining the lay-
ers with glue and #6 x 3%-in. FH screws.
When you need a rip fence, simply clamp
on a 1x2. The most accurate way to locate
the mounting bolt holes and blade opening
is to use the old head gasket as a template,
Fig. 1. You'll probably want a set of table
inserts—one for each size and shape of
file you'll use. Blades should be at least
1/16 in. thick to prevent whipping. You
can use 6-in. commercial saber-saw blades
or discarded industrial power hacksaw
blades. When mounting in the clamp,
place pieces of cardboard between blade
and clamp faces. This also applies to flat
files. For round or half-round files, you’ll
need wood cradle blocks to fit each size,
as shown in Fig. 4. Always mount blades
or files so they'll cut on the down stroke.

The pivoting motor mount, detailed in
Fig. 8, also slides from side to side so that
whatever step of the cone pulley you are
using can be centered under the crank-
shaft pulley. Use the fastest speed for
sawing, the slowest for filing.
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POWER FILING with plain hand files (you don't even
have to remove the handlel) saves tedious handwork

DRILL FIRST OIL HOLE ot slight angle through to
inner edge of crankshaft bearing opposite flywheel

SECOND HOLE goes through lower wall of cylinder
on flywheel side, to lubricate connecting rod bearing
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STEEL BASE thaot came with compressor was used
as base, required cut-away leg to clear metor

SHORT-STROKE SAW

As in the case of the other saw, the frst
step is finding a piston—this time from a
compressor. Try an appliance dealer or
refrigerator repair shop. The defect that
scrapped the unit will rarely affect its use
in the power saw shown on these pages.
You'll also need a salvaged appliance
motor (either rotation) and a set of drive
pulleys to turn the compressor shaft 900-
1000 rp.m. (the compressor's original
pulley is often too large). You'll save time
if yvou buy a piston and chuck, sold as re-
placement parts for any make saber saw.
Designer F. H. Riedel of Cloquet, Minn.
used parts for a No. 700 Reciprosaw.

Disassemble the compressor by discard-

= ) " BRONZE
SNUG FIT ON L SAW PISTON 1'3(DIA. +
SAW PISTON RETAINER c
HOLE
: PURGE
SAW PISTON
SKIL PART e
£20367 VALVE PORTION
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WELDED TABLE AND BASE
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ing the head. Remove the intermediate
valve plate (if any) and gas intake valve
block. Drain the oil, then remove drive
pulley, bearing, crankshaft, rod and piston.
Carefully remove any piston rings. Clean
these parts and the inside of the compres-
sor, then apply a light coat of oil to all
machined surfaces to prevent rusting while
the unit is disassembled.

Cut the connecting arm from the pur-
chased saw piston. When you silver-solder
this piston into the compressor piston, set
the chuck serew parallel to the big piston's
wrist pin; apply minimum uniform heat to
avoid major warpage. (If any results, you
can dress the big piston’s high spots with
a fine file and emery cloth. Precision isn't
critical, as the piston now serves only to
link the crank rod and the saw piston.)

More critical is the bushing assembly
you must make for the saw piston. If your
compressor has a valve plate, use it for a
bolting flange; if not, make an equivalent
from mild steel. The core bushing should
be 1% in. shorter than its housing, what-
ever the length of the latter. Replace the
compressor piston ring or rings, and reas-
semble piston, rod, pin, crankshaft and
bearing in the compressor body.

Remove the saw clamp and lower the
bushing assembly over the saw piston,
fastening it with the original head bolts.
Rotate the crankshaft during the final
tightening; any binding indicates minute
axial misalignment of the two pistons. This
can be corrected by shimming between the
flange and the top of the cylinder head.

The compressor piston draws air through
the enlarged breather inlet and forces it
up the purge tube and out past the wiper
ring, discouraging entry of waste particles.
This felt ring should be saturated with
light oil. Before you fasten the felt breath-
er disk in place (it has holes for the flange
bolts only), fill the crankcase with SAE 30
oil to a level 14" above the bottom of the
crank at bottom dead center.

MITER-GAUGE GROOVE is spaced so gauge clears
blade. Cut with dado heod or passes on table saw

Bolt the saw on its base and turn the
chuck to the top of its 1-in. stroke. To find
the over-all length of the legs, measure the
height from the chuck top down to the top
of the base, add 3 in. and subtract from
this sum the thickness of the table top.
After bolting the legs to either the steel
base which came with the compressor or
to one of plywood, chuck a short pointed
piece of hacksaw blade and lower the
piston to the bottom of its stroke. Set the
top in place and raise the saw blade in
several light tapping strokes against the
underside to mark the location of the blade
hole. Transfer this mark to the top face by
drilling through with a small bit. Then,
with an expansion bit, cut a 2-in.-dia.
hole, 8" deep; reset the bit for a 1%2-in.
hole and bore through. This creates a seat
for the brass or hardboard insert. * %%
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Litter Trap for Paper Trimmer

Scraps of paper littering the floor around
a paper cutter not only look messy but
add to the work of cleanup. You can solve
this problem by catching the scraps as
they are trimmed. Just mount the cutter
over a drawer which can serve as a pull-
out scrap bin.—Glen F. Stillwell

You can make an efficient and low-cost
sanding block for use on curved surfaces
by gluing together two or more thick-
nesses of rubber rug padding. This flexible
block will equalize sanding pressure, pre-
venting the unevenness of hand sanding.
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$9 Conversion
- Puts AM Radio
On Marine Band

Add four parts to your AM radio
and put everything between 1600
and 3600 kc at your fingertips

By Arthur Kennedy

NO ONE HAS TO TELL a fisherman,
boatman or just plain radio eavesdropper
how much is going on in the 1600 ke-3600
ke marine and shortwave band.

There are marine radiotelephone con-
versations from big ships and little boats,
international broadcasts, marine and avia-
tion coastal weather reports and forecasts,
time signals, police calls, amateur radio
and more. So how would you like such a
band added to your AM radio for prac-
tically nothing?

First remove from your set the back-
board that the ferrite antenna is attached
to. Unsolder the two wires that connect
this antenna to the radio. One of these
wires goes to the set’s ground. The other
goes to a lug on the stator of the tuning
capacitor. Tag each lead—one “ground,”
the other “tuning capacitor.”

Mount a d.p.d.t. slide switch under the
hot end of the antenna. Then drill a ¥4-inch
hole right alongside the slide switch. Push
a Miller type 4408-rf. coil into this hole
and fasten it into place with a locking nut.
Now drill a 15-inch hole directly above
the coil.

Next drill another Y-inch hole 34-inch
below the coil you just mounted. Push
another Miller 4408 coil in and fasten it.

Connect the “ground” lead from the an-
tenna to one terminal on each of the coils.
Solder a short length of hook-up wire to
the “ground” end of the antenna. Strip the
loose end of this wire and tag it “ground.”

Connect the remaining lead from the
antenna (the one you earlier tagged “tun-
ing capacitor”) to the top terminal of the
slide switch nearest it. Solder a short
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length of hook-up wire to the remaining
terminal of the top coil and connect it to
the empty top terminal of the switeh. To
this same terminal solder one lead of a
250-mfd ceramic disk capacitor. Solder a
10-foot length of plastic-covered hook-up
wire to the other lead of this capacitor.
Push it through the -inch hole in the
backboard and coil it up to keep it out of
the way while you complete the wiring.

Solder a short length of hook-up wire
to the center bottom terminal of the switch.
Strip the free end and tag it “oscillator.”
Connect a short length of wire between the
remaining terminal on the bottom coil and
the bottom terminal on the slide switch
nearest it.

SIMPLE SCHEMATIC shows the added parts and new
wiring that maoke your set a marine radio receiver.
Only requirement: radic must have a ferrite antenna

EXISTING FERRITE COIL
AMTENMNA ON AM RADIO

- Ll
30-60 MH
RF COIL

DPDT

30-60 MH
RF COIL
L2
: =
TO AM RADIO TO AM RADIO
(PACITOR CAPACHTOR
CAPACIT A,
GMND AMNTENNA, Y OSCILLATOR
SECTION SECTION
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Solder the wire tagged “set ground” to
the lug from which you first removed it.
Solder the wire tagged “tuning capacitor”
to the lug on the tuning capacitor from
which you had removed it. Solder the wire
tagged “oscillator” to the lug on the stator
on the other half of the tuning capacitor
(the oscillator section).

Replace the backboard on the radio and
you are finished. You now have an AM
radio that will receive both regular broad-
casts and shortwave by just pushing the
slide switch and using the same dial to
tune both bands. To get a good signal on
the shortwave band, uncoil the antenna
wire and run it vertically as high as you
are able.

Push the slide switch into the AM posi-
tion. This will connect the regular antenna
to the radio. Turn the set on. Your radio
should bring your favorite local broadcast
programs in as loud and clearly as usual.

Push the slide switch into the shortwave
position and turn the tuning dial to 550
ke. You may, of course, still receive some
broadcast station. Slowly turn the slug in
the bottom eoil. As you turn it you will
cover a portion of the regular broadcast
band. Adjust the slug until a station nor-
mally heard at about 1540 ke. is tuned in.

Now slowly turn the tuning dial. Tuning
is sharp so use a careful hand. The band
is alive at all hours so you won't want for
a signal. Happy listening. * ok

ONLY THIS SLIDE SWITCH and two-coil tuning ad-
justment screws can be seen when conversion is com-
plete. Flip switch to right for AM, left for marine
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ON REVERSE SIDE of radio backboard you can see
the odded coils and switch. Parts placement may
vary slightly to suit particular receiver’'s backboard
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CHARGER UNIT can be used either to
recharge the nickel cadmium batteries
or to power the battery toys direct

CHARGER CIRCUIT is fairly simple.
Be sure diode peolarity is carefully ob-
served or you may damage batteries

PARTS LIST
C1=150 MFD, 10 valrs, electrolytic capacitor
D1=1TN2070 (Texos Instruments)
J1-Baonana jock, red
J1-Banona jock, block
R1, R2-5.1 ohms, 2 watts, 5% resistors
R3I—56.8B ochms, 2 waotts, Iﬂﬁf. resistor

R4—10 ohms, 2 watts, 109 resistor

R5—-12 ohms, 2 watts, 10%6 resistor

S1—1 pole, 5 position, rotary switch (Mal-
lory 32151)

T'I—Frlmnim transformer (Lofayette
MC-358)

Case, 234 x 2V8 x 138 inches
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Get More Battery

Rechargeable batteries plus a
matching charger can put an
end to your battery problems

By Thomas W. Sikes

F YOU SCOUT AROUND your home,
you are likely to find several toys
which aren’'t being used because they re-
quire frequent battery replacement. But
you don't have to discard these expensive
toys if you use rechargeable batteries and
the battery charger described here.
I recommend using the Burgess CD-12.
This battery is somewhat smaller than a

SLIP two nickel codmium batteries into o homemaode
holder and you're ready te insert them into the
battery compartment of your child's faverite toy

—— 0000 ———F 117 vac

POPULAR MECHANICS



Life for Less Money

size-C cell, and you will have to build a
little adapter so it will fit into the battery
compartment of the toy. The adapter
shown is made from Y4-inch plywood and
scrap copper. Cut the metal into strips 13-
inch wide to form the end contacts. A
bracket made from l%2-inch strips holds the
batteries in place.

Begin construction following the pic-
torial diagram. Cut the transformer pri-
mary leads (black) down to 1!z inches,
strip the insulation and solder to the power
cord leads. Now cut the secondary leads
(green) to 112 inches. Then complete the
wiring following the pictorial and sche-
matic diagrams. Any place that wiring
happens to run close to the chassis, use
lengths of insulating spaghetti to protect

against short circuits in the unit’s system.

To charge a single cell set the charger
to Charge 1 and connect the red lead from
J1 to the positive battery terminal and the
black lead from J2 to the negative battery
terminal. To charge two cells in series,
switch to Charge 2. Note: Never charge
nickel cadmium batteries in parallel.

A battery is fully charged when its
voltage reads 1.4 volts. It will normally
take 12 hours to recharge a battery.

The charger-power supply can also be
used to power tovs direct. Simply connect
the charger to the toy and turn it on.
Start with the power supply switech in the
low position and switch up in voltage until
the toy operates normally. And all the
time enjoy the money vou save. * ok ok

PICTORIAL DIAGRAM shows all wiring in the charger-power unit. Wher-
ever bare leads get too close to each other or o the case of the unit, use
lengths of insulating spaghetti to protect against expensive short circuits
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New in Electronics

= \v /__!

CUT DOWN ON BATTERY CHANGES for your transistor radio. The LP Pak
adopter maokes it possible for you to substitute six D-cell flashlight batteries
for the miniature P-volt battery used in many sets. If the ?-volt bottery gave
50 hours of listening, the D-cells should give you 1000 hours of use before
they have to be replaced. $2.50 from LP Paok, P.O. Box 2005, York, Pa.

FOR HIGH-FIDELITY TV SOUND, you have to take it off the sound detector.
With the Stratford Model Hi-Fi TV Adapter you just slip a special shield over
the tube. Then connect the adapter's output lead to your hi-fi amplifier. You
get full frequency sound the audio section and speaker in your TV just isn't
capable of delivering. $35.75, Trutone Electronics Inc, Van Nuys, Calif.

STRADFORD

BT ADASTOR

POCKET-SIZE CHORD ORGAN is an example of what microscopic integrated
circuits can do. Five special microcircuits (below right) contain all the circuitry
on tiny silicon wafers only 50 thousandths of an inch square. The organ is
experimental and not for sale. It has an B-note keyboard and three stops.
The device was built by Motorola Semiconductor Products Inc., Phoenix, Ariz.

B e
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MAREMONT'S BIG

CONTEST !

WIN A COMET CALIENTE
R FORD ECONOLINE VAN

OR ONE OF 29 OTHER VALUABLE PRIZES EVERY TIME YOU HAVE A
GUARANTEED MAREMONT AUTOMOTIVE PART INSTALLED

30 PRIZES A MONTH (FOR 6 MONTHS)

2ND PRIZE

RCA Victor
““Corinthian"
Entertainment Center
with TV, HI-Fl and
AM-FM

4TH PRIZE |

Modern

Admiral 11"
"lemltﬂ"
Portable TV

STH PRIZE

Guiton
Ever-Play
AM-FM

CELEBRATING MAREMONT'S NEW
2-YEAR or 24,000 MILE GUARANTEE

Now, for the first time, you're protected by a
full 2.year or 24,000 mile (whichever occurs
first) guarantee on major replacement parts
for your car. If any Maremont product fails from
defective workmanship or materials or normal
wear it will be replaced FREE with only a nomi-
nal installation charge.

MaREeMONT
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COMET CALIENTE
2-DOOR HARDTOP OR
FORD ECONOLINE VAN

o PRZE J & J@

of Skil Quality

Portable Puwnr Tools |I' g

6TH TO 30TH PRIZES /5=

Remington Lektronic I ==
Cordless Shavers
{Men's or Women's)

Rechargeable Portable

HERE'S HOW CONTEST WORKS

Have a guaranteed Maremont replacement part
installed... Maremont/Alloy-Coated Muffler,
Maremont/Gabriel Shock Absorbers, Maremont/
Accurate or ReMNu Clutch, Maremont/Grizzly Relined
Brakes, Maremont/Accuratime Camshaft, Mare-
mont/Remanufactured Fuel Pump, Water Pump,
Starter, Starter Drive, Generator, Alternator, Carbu-
retor, Voltage Regulator, Power Brake Unit or Sole-
noid...Complete entry blank and mail.

Every month, from June thru November, thirty
prizes will be awarded, See your service station or
repair shop for entry blanks. Contest subject to fed-
eral, state, and local regulations. Maremont Corpora-
tion, Chicago 1, lllinois.
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Just snap In
a film cassette. .’

KODAK Electric 8 Zoom Camera
Always keeps you ready to zoom into action!

There's no in-camera film threading to
slow you down. Just snap in a preloaded
Kopak Duex 8 Cassette, and your cam-
era’s loaded. Flip the cassette over after
25 feet, and you're set to go again in
seconds! Cassettes use economical 8mm

178

roll film. Preload several, and you're
set to catch every bit of color and excite-
ment that comes your way.

Battery power drives vour film through
the Kobpak Electric 8 Zoom Camera—
quietly, steadily, roll after roll. There's
never a slowdown, never time out for wind-
ing. You can lock the exposure button
and get into the movie yourself. Or you
can shoot one frame at a time for titling,
animation and special effects.

Zoom lens lets you close in on the action
—fast and smooth. And you see the zoom
through the coupled viewfinder.

Automatic exposure control. An electric
eye sets the lens opening for you—then
continues to adjust it if the light changes

even slightly. If the light gets too dim
for correct exposure, a warning needle
in the viewfinder signals you.

Built-in Type A filter lets you use the same
roll of color film indoors and outdoors.

Konak Electric 8 Zoom Camera, with
f/1.6 focusing lens, hand and neck straps,
cassette and pistol grip, less than $160.

KODAK Electric 8 Automatic Camera...
same features as above model, but with
fixed-focus f/1.6 lens, cassette and hand
strap, less than $80. See them both at
your Kodak dealer’s.

POPULAR MECHANICS




[ | -
you're ready to make movies
with your choice of 3 KODAK Electric 8 Cameras

New KODAK Electric 8 Zoom
Reflex Camera sas the most powerful
8mm zoom lens you can own/

It's the superb, 13-element f/1.8 Ange-
nieux lens with a zoom range from 6.5mm
to 52mm. A remarkable 8-to-1 ratio that
brings distant action dramatically close!
Subjects far away appear almost within
arm'’s reach in your movies. Even on long
shots, you can zoom in for close-ups that
capture the very heart of the action.

...to this

Zoom from this. ..
Zoom range from 6.5mm to 5Z2mm enlarges subjects B times.

Zoom reflex finder lets you look through

the taking lens and see exactly what the |

film will record. No parallax, ever! And
yvou focus through the lens, too—from less
than 3 feet to infinity.

Supersensitive electric eye. It’s a battery-
powered cadmium sulfide cell located in-
side the lens...so it
automatically sets
exposure according
- to the actual light
reaching the film
instead of the aver-
age light surrounding the camera.
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exposures
right—even when
you zoom from sun
into shade. Lens set-
tings can also be
made manually, when
desired.

The Kopaxk Electric
8 Zoom Reflex Camera gives you amazing
lens power and exposure accuracy—plus |
the convenience of fast cassette film load- |
ing and battery-powered film drive. !

The camera, with cassette, pistol grip, \
hand and neck straps, is less than $296 at |

your Kodak dealer’s. |
EASTMAN KODAK COMPANY
Rochester, N. Y.

Prices subject to change
without notice.

"@Cﬂaﬂz
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Sprinkler Patterns

{Continued from page 154)

coverage was uneven, with most of the
water reaching the ground near the hose.
These sprayer hoses do have a useful pur-
pose, however, in reaching small areas or
in filling in along sidewalks,

How do you determine the sprinkling
pattern of your own sprinkler or one you
may be considering buying? Different
brands of sprinklers of the same general
type varied somewhat in our tests, even
though the general patterns were similar,
Also, test data for one sprinkler under
certain conditions might not match a simi-
lar sprinkler on your own lawn. Pressure
differences, the size of hose or under-
ground pipe used, wind and lawn slope—
all affect how much water actually falls
on certain areas of your lawn. The best
way to determine efficiency is to make
your own “can test.”

Collect about twelve No. 14 cans (the size
most often used for packing tuna fish).
Set these cans out in a grid pattern around
the sprinkler about 2 to 4 ft. apart. Pick
a day with very little wind, then set the
sprinkler going. When about one inch of
water has collected in the can getting the
most water, shut off the sprinkler. By
measuring the water in the cans, you can
get a picture of your sprinkler’'s pattern.
Actually plotting the profile of water cov-
erage on graph paper, using a large verti-
cal scale for water depth and a small scale
for distance, helps you to plan an overlap
pattern.

Many factors affect how much water
actually flows through a sprinkler—water
pressure, pipe size from the street main,
hose size and length and sprinkler design.
A 34-in, hose, for example, although only
twice the diameter of a 3g-in. hose, carries
more than five times as much water. With
a tap pressure of 50 p.s.i. (lb. per sq. in.),
the bar graph on p. 153 shows the time
required to cover a 50 x 100-ft. lot with
one inch of water. So, if watering restric-
tions in your town limit the time you can
sprinkle, you can put more water on your
lawn in two hours with a 34-in. L.D. hose
than with a smaller one. Where time is a
factor, use a big hose.

You must also consider the pressure loss
in a sprinkler. Also, not all outside taps
supply water at 50 p.s.i. and pressure may
vary considerably at different hours of the
day. To get the most out of your sprin-
kling, you may want to go one step farther
than the can test. With your sprinkler and
hose assembled, check the flow rate by
catching the water in a bucket of known
capacity. Keep track of how long it takes
to fill the bucket, and you can use simple
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arithmetic to convert this into a flow rate
in gal./min. The next step is to determine
how many gallons and then how many
minutes are needed to cover your lawn
with one inch of water.

As shown below, 1 in. of water over 1
sq. ft. of lawn requires .62 gallons.

1sq. ft. {748 gal./cu. ft., 623 gals./=q. ft.
12\ 1 =for 1 in. coverage

A lawn area 10 x 10 ft. would thus require
62 gal. if applied evenly. A 1%-in. hose 50
ft. long supplies water at about 10 gals./
min. Covering the 100 sq. ft. would then
require about 6 min.

You only need to make these calcula-
tions once for each flow, and the water
you save will make the time well-spent.
Check the flow rate at various times
throughout the day to allow for water
pressure differences. But remember that
during dry spells when your neighbors are
also watering, water pressure goes down.
Watering time should be increased during
heavy use periods.

Wind also affects water coverage. Slop-
ing lawns must be sprinkled more slowly;
otherwise, the water runs off the surface
down the slope before the surface can soak
it up. And remember that on any lawn
the sprinkling rate must be held to the in-
filtration rate.

By checking your sprinkler, plotting its
water pattern and allowing for an overlap,
you can have the greenest lawn in your
neighborhood all summer—and at the
least cost. * &k

Ice Cubes from Conditioner

S I""‘ﬂ.

1 [

You can get ice cubes or a cooling drink
from a new window air conditioner now on
the market—a combination conditioner-
refrigerator unit. Available in models that
provide up to 8000 B.T.U.s of cooling pow-
er, it has 722 cubic inches of refrigerator
space, with two ice cube trays. Cooler and
conditioner sub-units operate together or
separately, It's made by Emerson Radio,
Inc., Jersey City, N.J. and sells for $279.
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What the ‘65 Cars Will Be Like

(Continued from page 73)

higher load ratings for equivalent sizes,
which means that they can take intermit-
tent overloading with less heat build-up.
Some sizes you can expect to see in these
new tires are: 6.85x14; 7.75x14; 7.35x15;
7.75x15; 8.15x15; 8.45x15; 8.85x15. Thus,
a typical change next year would be a
new 7.75x14 or 15 replacing a 7.50x14.

More Disk Brakes

Thunderbird will encourage the trend
toward disk brakes by offering some new
ones, designed by Kelsey-Hayes, as an op-
tion for the front wheels only. (And you
might as well expect them to be in the
parts books as options for the Ford Gal-
axies and big Mercs, in time for the rac-
ing season.)

These new brakes will have ventilated
disks with radial cooling passages cast
into the iron disks between the rubbing
surfaces. The calipers will have four
hydraulic cylinders and segmented fric-
tion pads.

A new Bendix disk brake of similar de-
sign is rumored for Ambassador, Rambler
and perhaps the big Chrysler cars as an
optional item. These are not, by the way,
the same disk brakes which were adapted
for Falcons and Studebakers,

1965 Transmission Changes

Someone will really have to switch the
pitch over at Pontiac next year, when it
comes to talking transmissions. The re-
port is that Pontiac has added an all-
synchromesh, three-speed manual trans-
mission to the line of four-speed stick and
automatics used on their big cars and
Tempests. And the chuckle comes when
you learn the source of the new all-syn-
chro box. It's Ford.

Pontiac thinks (and more power to
them) that self-shifting drivers desire a
crunch-proof low gear without having to
pay the premium of a four-speed box.
Hence the purchase of these slick new
boxes from Ford.

General Motors will clean up its 1965
automatic transmission picture by replac-
ing the Hydra-Matic in larger Oldsmobile
and Pontiac lines with the new three-
speed plus torque converter job introduced
on bigger Buicks and some Cadillacs.

Smaller GM cars such as Pontiac Cata-
lina, Olds Jetstar and Buick LeSabre will
use the other new GM automatic which
has torque converter, two-speed gearing
and a “switch-the-pitch” stator in the con-
verter, to multiply power for passing or
takeoff.

A simpler version of this transmission
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will be continued in Chevelle and Tempest.

Powerglide may still be used on Chevro-
lets, Chevy IIs and Corvairs, but event-
ually it will be phased out in favor of the
other two automatic transmissions.

More New Engines

Ford will have a modern Six to replace
the reliable but somewhat hefty 223-cu.-in,
straight Six that’s been around for many
years. The new Six, a “big brother” to the
family of thin-wall, cast-iron Sixes used
on Falecon and Fairlane, will have 240-cu.-
in. displacement and be rated at about 150
horsepower. This will top off the line of
Ford-built Sixes starting with the Falcon
144 and moving up through the 170 and
the 200 cubic inchers used on both Falcon
and Fairlanes.

Like the other engines, the new Six
will feature seven main bearings and ball
joint rocker arms. Many parts will be
shared with current Sixes, which makes
the new engine a relatively cheap addition
for Ford,

American Motors' big news on engines
has already taken place with the running
change introduction of a new, lightweight
232-cu.-in. Six of 145 horsepower (p. 32,
May '64 PM).

Oldsmobile will get a new 425-cu.-in. V8
for its larger 88 and 98 series. It will re-
place the present 394-cu.-in. V8,

Although it will have a new cylinder
block, new head casting and many new
internal parts, this engine will be machined
on present lines and have the same bore
center span, crank-to-cam span, lifter
bores, head studs and the like. But thin-
wall casting will save at least 50 pounds.
The new engine will be cheaper to build,
partly because it will share many parts and
tooling with the new 330-cubic-inch en-
gine used on the Jetstar 88.

Pulling the Tempest’s Teeth

An engine hassle is rumored over at
GM as a result of a top management de-
cision to compel Pontiac's general manager
Pete Estes to take the optional 389-cu.-in.
V8 out of the Tempest line and come back
down to the 326-cu.-in, V8. This would
bring the power and performance in line
with the 300 to 330-cu.-in. V8s of Chevelle,
F-85 and Buick Special.

"It seems that the 389-cu.-in. GTO Temp-
est is too close to an all-out performance
job—not in keeping with GM’s official
“We-don't-build-race-cars” philosophy.
But the 389-cu.-in. GTO has sold lots of
Tempests, so the pressure is building up
between sales managers on the firing line
and the policy makers on Mahogany Row.
The issue is still in doubt and it could go
either way by introduction time. * %%
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Kid Powered Squaris Wheel

(Continued from page 138)

of the seat and the wheel spokes as indi-
cated. The shaft on which each seat pivots
is held in place by shaft collars, one at
' each end. A steel mending plate is placed

NOW-most useful lathe
TOOL HOLDER EVER MADE!

3tﬂﬂ|5 inone e over the shaft at each end of the seat as
_ L . shown. These plates serve as metal-to-

"_’ = e metal bearings and when screwed in place

Lo ‘ they also prevent any possibility of the

plywood end piece splitting. In one seat

$895 ppd. | | detail metal corners of the type used on

: . suitcases and machinist’s tool boxes are
1/4 in. tool bit :

suggested. These are essentially orna-

Turnkee Tool Holder. Designed by a master machinist to modern- mental and can be attached to all four

ize and improve all lathe operations. This single tool holder takes | corners of each seat, to the two back cor-

the place of three: serves as a right hand, left hand and straigt | ners only or may be omitted entirely if

tool holder Clean, smooth, open-sided design enables tool holder | : ;
to be moved very very close to lathe chuck. Simple, neat, less bulky dESl I'E'd. At ‘thlS Stage the WhEEI bTEICE’E,

design permilts quick tool positioning. Double-ended to hold two | of 1 x 2 stock, and the platform of ply-
tool bits at once, for easy quick change-over. Precision made from | wood covered partially with corrugated
|
]

case-hardenad siioy soet rubber or plastic matting can be installed.

To finish the job you need two wheel
locks, one on each A-frame and attached
to the A-frame cross member. One of the
two units is shown in the assembly, B.

Excellent rigidity. Fully guaranteed. 3 tools in one — at one low
price! Order today, Specify tool bit size.

Dep'L. PA, 308 — §8h Strest, Sants Monics, Castornia 30402 |
Paengs s Tornbkes Tool Holder. | wart sice: [ W toed BNt . . . ]
BR95 [ W™ ook Bt .., 3995 [J %" fost bat , ., $10.95, All ppd.

I
Erscicasd w my H |- . s &
| Name | Availabletn: . | The units are duplicates with one ex-
) ADDRESS | ane- 50 100 87 s ses | ception which is the installation of an
CITY, . "
L__E‘EETTE%'@‘T‘E'EE"_‘“E E‘LJ_"—_—-:J' we-sa.TooL e .. sess | eyebolt in one or the other of the locks.

The eyebolt permits locking one unit in
the down position with a conventional
bike lock, thus preventing the wheel from
turning. The hole for the eyebolt is drilled
in one handle in approximaely the posi-
tion shown at A in the assembly, B.

ELECTRIC ARC WELDER $14.55!

MAKE—REPAIR MOST ANYTHING MADE OF METAL! Use Outdoor Plywood
LIFETIME BURNOUT GUARANTEE—10 day money hack iriall .
Works %, M2, 2% g in As the wheel will be exposed to
T ALl me AT OFTENS: weathering all plywood parts should be of

ot KNVIHING. COMPLETE the grade known as “outdoor plywood".
mask, clamps, are torch, rod Pl}"WDDd parts should have the EXPGSEd

e edges filled with wood putty or other

ing earkbonn, sol-

rods, S suitable filler and should be primed and

I .

i‘l’:::luhﬂll WKI#IN:EJ:?EERH%TIFH ng’l‘l\é&l-—'l'::l IHFhm_n' 2 h .

TORY Al 10 WAYS_NO ﬁ?»;i:’iﬂ}?ﬁf‘}!ﬁﬁni‘ﬁ; painted in the color of your choice. On
L] « ch, 0. Y i o

SEND ONLY $2.00 [oi%.i5.% 05 plus dob the original wheel plywood parts and the

or send $14.95 for PP del. in USA, BEST

gosta 14.05 for PP del. i BEST i i
ExE']!HPE'ﬁEFw'lm'I‘ :IT;:'?P.‘IE%EJ:;““ ‘;::.?um.ﬁn'u'}nr?ﬁr'n R 1 x 2 wheel braces were pamt&d a hnght

ONLY by MIDWAY WEL Dept. DPM-7, Kearney, Mesraska.ll | red with gold striping. All other parts
were coated with a sealer and finished
in the natural color with spar varnish.

: In operating the wheel you will have
For a Complete Book of Professional Secrets riders of varying ages and weights. To

Plus Mustrations balance the wheel when it's fully loaded,
0f Producls two riders to a seat. you have at hand
And Prices Of | several 5 1b. lead bars, or ingots, of the

Over 300 Different type used by plumbers. You release the
Molds You (an Use wheel locks, hold the wheel steady and
To Make And Sell admit two riders, remembering to instruct
Ornamental the youngsters to duck under the shaft
Concrete lems . . . on which the seat is pivoted, the shaft
SEND $2.00 thus serving as a safety bar. Swing the
wheel a quarter turn and admit two more

rushed fo you by FIRST CLASS MAIL riders. Continue this procedure with the
CONCRETE MACHINERY COMPANY, INC. remaining two seats. Then balance the
839 Lenoir Rd.-P. O. Box 99 - Hickery 2, N. C. wheel with the weights, placing these in
the “lighter” seats. L
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EXTRA EYE

FOR ALL OUTDOORSMEN

BALSCOPE TEN 59.95
a high performance 10-power telescope, only =

A really good telescope is one of the most useful
pieces of equipment you can own, Now, with
Balscope Ten, vou can take along a 10-power,
eyepiece-focusing, 6-lens system telescope on
every trip you take. .. on foot, in a boat, or hy
car. Only 1014" long and weighing 9 ounces, it
fits anywhere. An accessory belt holster is avail-
able at 98¢, Made in Rochester, New York, get
it at sports, optical, or photo stores. Bausch &
Lomb Inc., Rochester, N.Y. 14602.

BAUSCH & LOMB

Checking

' Look at all the

avoid when you treat

all new wood with
Weldwood” WOODLIFE.

UmITED STATES PLYWODD. PROTECTION PROBUCTS DuV.

BUIL

FOR ROUGH WORK ...
or ROUGH FUN'

PICK-UP

DATSUN

Jhat the othe

Send me literalure and name of nearest dealer, _]

| Mail to: NISSAN MOTOR CORP. IN U. 5. A, DEPT. PM7 |
137 E. Alondra Bivd., Gardena, Calif.

| send information on [] DATSUN Pickup [

U

| Name |
1 Address |

I City State

ATTENTION CAR DEALERS — Add DATSUN to your present I
ling — ingquire on A DATSUN DEALER FRANCHISE! |

— — — — — — — — — — —
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For personal transportation,
business or vacation fun,
vou can't beat the
DATSUN Pickup. Big 6
X 48" bed carries up to
2000 Ib. payload. Delivers
loaded with extras: 4-speed
transmission, WSW Tires,
Heater, Vinyl Interior, Tor-
sion-Bar Suspension plus a
12 months-12,000 mile
factory warranty. Pickup
on savings — drive a
DATSUN Pickup!

expensive headaches you

1 woopuiFe

1305 SUPERIDR AVENUE, NALAMATDD, WICH

camper tops available
locally in most arsas

Pickup only —
plus local freight,
if any,
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California’s Coming Earthquake

{Continved from poge 79)

shake in mind. Aqueducts have gates at
frequent intervals so that a portion dam-
aged in a quake can be blocked off and
repaired rapidly.

In running a pilot tunnel through part
of the Tehachapi Mountains for the aque-
duct that is to carry Feather River water
to southern California, state engineers
suddenly found that they were in the
Garlock fault zone, a main offshoot of the
San Andreas. The solid rock ended
abruptly in a zone of moist, crushed rock.
The engineers drilled ahead, supporting
the roof with 8x8 timbers, then found the
timbers smashed and crushed over a
week-end. The zone extends for at least
500 feet and now the engineers are design-
ing an expensive steel-rib tunnel, with
heavy steel lagging joining each rib, and
that will be lined with concrete, to carry
the water through this unstable area.

Radiation Ogre

People in the Bodega Bay area north of
San Francisco are protesting against plans
to build a big nuclear powerplant there.
It's pointed out that the site is close to
the San Andreas fault and that atomic
poison might be spewed over the whole
area if the plant should be shattered.

Farther south, Stanford University is
building a $114 million, two-mile long lin-
ear electron accelerator (an atom smash-
er) within 3000 feet of the San Andreas
fault, which slants across the campus.
Other sites as far as 25 miles away were
found to be less suitable. The accelerator
is to be contained in a monolithic con-
crete tunnel at the bottom of a trench and
will be buried under 25 feet of earth.

Because of its proximity to the fault
zone the tunnel is designed as a hollow
beam (with plenty of steel) and is in-
tended to bend in a quake instead of
breaking at an angle. This would allow
realignment of the accelerator, which
must be kept straight to within plus or
minus a quarter of an inch over its 10,000
feet of length.

Stanford’s traditional sandstone build-
ings, most of which were damaged in the
1906 quake and then superficially repaired,
are undergoing reconstruction now, One
by one, their interior wooden floors and
bracing are being replaced with steel
frames and reinforced concrete floors.
Each exterior stone is being tied to the
new frame or to a reinforced concrete
inner wall. The multi-million dollar proj-
ect has a special dividend: The original
high ceilings permit four floors to be in-
stalled in what were once three.
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Emergency instructions that are posted
inside all buildings at Stanford contain
the warning: “Stand in a doorway or get
under a table during an earthgquake. Don't
attempt to go outside.” This warning
could well be posted in every building in
the state. Even an interior doorway is a
haven from falling plaster or structural
members, and people who flee outside are
apt to be struck by heavy debris falling
from the building itself.

Insurance adjustors are quarreling over
the reasons why the Baldwin Hills dam in
Los Angeles failed last fall, though most
geologists attribute the failure to slow
earth movements with a possible assist by
subsidence in a nearby oil field.

California has more than 1000 dams and
many of them are upstream from centers
of population. How they will behave dur-
ing a major earthquake is a very good
question indeed. They represent all types,
from earth or rock fills to concrete arches,
from timbered cribs to concrete gravity
dams. A few are almost a century old, and
half were built before passage of the state
law that requires state engineering ap-
proval of site, specifications and construc-
tion. As a consequence, Harold Brown,
state dam safety engineer, now requires
careful inspection at least once a year of
all structures that hold back water.

A few dams have been ordered out of
service, Others have been strengthened or
completely rebuilt. If there's a question of
the safety of a concrete arch dam, for ex-
ample, hundreds or thousands of yards of
rock are compacted against its down-
stream face. The original dam becomes a
mere concrete facing.

In the 1925 Santa Barbara earthquake
the earthen Sheffield dam failed, but for-
tunately it was above an untenanted area.
Ironically, the 40-foot tall earth-fill San
Andreas dam near San Francisco was
twisted in 1906 but did not fail. In the 1952
Tehachapi quake a number of dams were
damaged, but none failed.

Earthquake Forecasting

Scientists know that earthquakes are
bound to occur, but none has come up
with a more precise forecasting method
than the one devised by Stanford's late
Dr. Bailey Willis. “The longer it has been
since the last quake,” he said, “the sooner
it will be to the next.”

There's hope that this “state of the art”
may be improved eventually. Japan
(which is seismically very active) hopes
to develop a method of prediction based
on various factors including the ocecur-
rence of foreshocks. Russia is studying
the large scale tilting of the earth which
has been suggested as occurring months
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before a big quake.

In California, state engineers want to
drill a mile-deep hole into the San An-
dreas fault zone, and install at the bottom
a sensitive rock microphone that picks up
the snapping and popping of rocks under
strain, (See He Makes Accidents Obsolete,

August 1963 PM). The device is used now |

in tunnels and mines to warn of impend-
ing rock falls. The engineers think the
rock in the fault zone may become noisier
as the strain approaches the breaking
point, and that with experience they might
judge when an earthquake is imminent.
The Coast and Geodetic Survey plans

to establish a string of such laboratories |

running the length of the San Andreas
fault. The first would be located near Hol-
lister. Recordings of the noise at various
sound levels would be made on megatape
for about 15 seconds out of every 15 min-

utes. Analysis might lead to methods of |

listening for earthquakes.
Laser Measuring Rod

Also precise measurments of any earth
movement would be accomplished more
accurately than ever by using lasers. A
laser would be set up on one side of the
fault line. A beam of high-intensity light
from it would be focused on a line paral-
lel with the fault to a mirror 3000-4000 feet
away and reflected back into a measur-
ing device. Another beam from the laser
would be aimed at another mirror ex-
actly the same distance away, but across
the fault line and perpendicular to the
first beam. The slightest movement of the
earth on either side of the fault could
then be detected instantly and analyzed.

In California also, Sheldon Breiner,
geophysicist with Varian Associates of
Palo Alta, is using recently-developed
supersensitive magnetometers to study lo-
cal changes in magnetic fields that are
caused by rocks under stress. Breiner's
studies confirm in a general way the be-

lief that there is a relationship between |

changes in the magnetic fields of rocks
below the surface and the occurrence of
quakes. He and his group have detected
abrupt shifts in magnetic intensity a few
hours and a few minutes before actual
earth movements.

Although the geophysicist says that
earthcghake prediction is not one of his
immediate goals, some of his associates

think the method may lead within 10 |

years to an accurate way of foretelling the
location and intensity of a quake weeks
in advance.

But that’s all in the future, The only |

prediction that seismologists can make
right now is: “The next hlg ea:thquake
in California is on its way! * kK&
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EVERLITE I e LA A e

(Item 869-12T) yEw TRANSISTOR ALTERNATOR

REPLACES GENERATOR
Mow m Service Free Light Plant bullt with &
transistorized alternator. Offers 300 preater
efficiency—maore wer for less fuel. Terrifiec
zervice life—=no ahieés Lo &re and burm. No
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Arnold Palmer

Continved from page B85

iron head held it to the shaft, and once
this pin had been located and punched out
it was a simple task to remove the old
shaft. The head was then cleaned with
steel wool, emery cloth and, in some cases,
a short soaking in muriatic acid.

We let a professional club maker, Bert
Dargie, remove the wood heads from their
shafts. As it turned out, he had to pull an
almost-forgotten trick out of his hat and
steam the heads off!

Equipped with two barrels of blanks
turned for us by the C. F. Work Company,
he rebuilt the assortment we sent him.

Each shaft was carefully fitted to its
head, cut to the proper length, and then a
delicate curve painstakingly planed into
its length.

Following the final shaping, the shafts
were sanded, given a few coats of spar
varnish and allowed to dry. Then the new
grips, made of leather treated to keep a
tacky feel, were applied.

With the wood heads, Dargie followed
the same practice, first having removed all
of the old varnish and filler from them.

The Round

The course selected for the round was
La Gorce Country Club, one of the oldest
in Miami Beach, Florida.

My first impression after swinging a
few of the hickory-shafted clubs was that
they were extremely light. I hadn't really
expected to see the clubs in such good
shape, either.

I went through all the assembled clubs,
picking out those which I thought would
most likely fit my swing. With an armload
of clubs we headed for the practice tee. I
always warm up before a round, and for
this round I began with my own clubs,
starting with the nine iron and working up
gradually to the low numbers and then
through the woods. I like to hit five or six
balls with each club 1 select, gradually
getting the muscles loosened up and re-
newing the “feel” that is so important.

Once I'd warmed up, I attempted to
repeat the process with the hickory shaft
clubs, beginning with the niblick, going to
a spade mashie, then a mashie niblick,
another spade mashie with less loft, and
then three of the first irons to be manu-
factured with numbers rather than names
—a 5, a 3 and a 2. I should perhaps have
picked others with the more traditional
nomenclature stamped on them, but I liked
the feel of those numbered clubs. By then,
I was getting anxious to get out onto the
course and see what I could do with them
in comparison with my own. (The box
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ﬁi\res a hole by hole description of my
ouble round.)

The Nineteenth Hole

When it was over, I had a renewed ap-
preciation of players like Ouimet, Bobby
Jones and Walter Hagen. They had prob-
lems that we don't have today.

I can apprec.ate now why the old pros
told their students to swing easy. The
hickory shafts have so much whip to them
that swinging hard and fast, like I do, will
only get you into trouble with them.

Because of the whip, and the torque,
you can get plenty of distance with them
but you can’t control them. I just didn't
feel I knew where the ball was going to
land. The torque—get an old hickory and
hold the ends in either hand and twist it;
yvou can't do that with a steel shaft—also
twisted the clubhead during the down-
swing. That's one more thing to control.

Well, what did we prove? My answer is,
“Nothing!"” We didn't expect to. We knew
when we started that modern golf clubs
would be better than the old ones.

For our nine holes, the difference was 3
strokes—Ilet's say 6 for eighteen holes.
With some practice with these clubs and
some better work with the putter, I be-
lieve 1 could reduce that to about 4
strokes. If you look at the records, the dif-
ferences in tournament scores from the
'20s to the '60s average about the same—
from about 300 down to 284—or 4 strokes
per round.

The average player wouldn't have
noticed as much difference in the clubs as
I did, but I play every day and practice
many hours, Much of that practice is de-
voted to developing a feel for each shot in
the bag and learning to sense exactly what
the club will do every time I swing it. 1
can notice the slightest change in the
weight of a elub. Even a few thousandths
of an inch change in the thickness of the
grip can change the feel of a club for me.

For the average golfer, whose swing is
not as well-tuned through constant prac-
tice, the hickory clubs offer too much
chance for error. What would feel like a
good shot during the downstroke and at
the moment of impact could well be a bad
slice or a yardage-gaining hook, but he'd
never be sure what caused the difference.

A perfectly matched set like my own
enables the golfer to “fly blind” on occa-
sion. Even with a tricky shot, he doesn't
have to adjust the swing because the club
helps him swing properly so his shots
must be better, no matter how tough.

So if our experiment proved anything
about golf, it's that today’s equipment is
better for both of us, the pro and the
amateur. * %k
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Owners Report—Buick Riviera
{Continued from page 92)
up.”—Colorado homemaker.

But it sure is stylish!

“Blind spot in rear makes it difficult
to park.”"—New York dentist.

Back to the bright side for numbers six
through ten of “best-liked” features:

“It holds the road well at all speeds.”
—New Jersey naval officer.

“The transmission’s smoothness appeals
to me."—California engineer.

It is the best all-around automatic trans-
mission made although its longevity has yet
to be established by owners.

“Quiet and luxurious with very good
performance.”—Florida engineer,

“The interior is the best I've ever had
in a car.”—New York engineer.

“I like the wood-like paneling and up-
holstery.”—QOhio restaurant operator.

“Like the compact luxury.”—Ohio
grinder.

Smaller inside, too!

“I like its size—smaller than most of
the big cars in its class.”—Indiana teacher.

“A real quality car without the bulk of
a battleship.”—Illinois grocer.

Less numerous complaints touched on
an assortment of annoyances. Here, in the
order of their frequency, are gripes sixt
through ten.

“Position of spare tire in trunk is
poor.”—Rhode Island branch manager.

“My Rivera needs more trunk height;
I can’t stand a full bag of groceries in the
trunk, especially at the rear.”"—Pennsyl-
vania purchasing director.

If you need bread and butter practicality,
keep away from caviar wagons.

“The metal finishing and paint job is
lousy. Has too many permanent waves.”
—Qhio mechaniec.

“Qil consumption excessive—14 quarts
in 5000 miles.”"—Michigan insurance agent.

“My car has a ‘lumpy’ idle."—Retired
Californian.

“My car has never run smoothly to date.
Four trips to the service department have
failed to get the engine properly adjust-
ed.”—New York Air Force officer.

“Divided back seat wastes space in the
middle.”"—Maryland teacher.

“I would like room for three in the back
seat.”"—Illinois teacher.

The engineer could do it. But can you
imagine a Riviera with high wheels, a flat
deck and running boards?

Here are the last of the bravos—num-
bering 11 through 16.
“The brakes are the best I have used
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on a Detroit car."—New Mexico surgeon.

“The most comfortable bucket seats I
have found.”—Arizona professor.

“Cruise control is one of the better
options of highway driving.”"—Texas sales-
man.

“The car gets compliments no matter
where I happen to be"—Texas engineer.

“It’s solidly built and has no rattles.”
—~California merchant.

“The quality of engineering and work-
manship impressed me most.”"—Indiana
service station owner.

The big question remains; why are some
Rivieras assembled properly and others not?
Buick management should be looking for
the answer.

On the debit side, owner comments 11
through 16 wrap up the 1964 Riviera’s
owners report:

“I have had trouble with the carbure-
tor and a leaking rear end.”"—Missouri
brewery foreman.

“T seem to be losing oil through gasket
leakage and the dealer is having trouble
correcting it."—New York manager.

“Not enough heat on passenger side.
Most comes out on driver's side.”"—Cali-
fornia retail merchant.

“It will not start after standing 24 or
more hours. The gas drains out of the
carburetor and you have to run the starter
for a few seconds.”"—Florida retiree.

“Window noises are evident as well as
wind noises.”—New Mexico manufactur-
er's representative,

“I'd like better control of console
rattles.”—Indiana retiree.

That winds up the reports from owners
from all over America, who have rolled up
a total of 1,686,910 miles on their 1964
Buick Rivieras. * P ok

Coal Is “New"” Railroad Fuel

The coal-fired locomotive may be mak-
ing a comeback. A coal-burning gas
turbine-electric power plant similar in
principle to aircraft jet engines is now
undergoing tests on the Union Pacific Rail-
road. The U.P. already has nearly 50 gas
turbine-electric locomotives, but these are
oil fired.

Crusher and pulverizer units in the loco-
motive reduce coal to a near-liquid state.
It is then pumped into a stream of com-
pressed air and ignited in combustors.
Power output turns electric generators in-
stead of exerting a thrust effect as in a
true jet engine.

If successful, the railroad will put te
use its abundant coal reserves. The chief
difficulty so far has been in designing ef-

- ficient ash separation equipment to draw

off abrasive, noncombustible ash residues.
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Racers Out of Stock Cars

{Continued from poge 69)

heavy duty linings, brakes become the
weakest link in the whole car. This was
particularly true on the half mile tracks.

Melted Tubes and Burning Grease

In these events Moody said the drums
and linings got so hot that the excess heat
traveled through the wheels and melted
the inner tubes, causing the tires to lose
air and sidelining the cars. Inner tubes are
used to prevent loss of air which would
ieave if the tire bead and rim were tube-
ess.

Differentials are another example of
necessity being the mother of modification.
Here, the heat of tooth friction in the dif-
ferential gears was literally boiling the
grease and bringing it to kindling tempera-
ture so that fires were breaking out when
cars made pit stops. To beat this problem,
H&M installed a power steering pump at
the differential housing to circulate the
lubricant up into a Cessna aircraft oil
cooler in the trunk. Heat is removed from
the cooler by ducting air and adding an
electric heater blower.

Rear Axle Changes

As shipped from the factory, the stock
car axles are of semi-floating type in
which the inner wheel bearing is on the
axle housing or tube while the outer end
is supported by the driving shaft which, in
turn, bears on a smaller bearing just inside
the outer end of the tube. In this set-up,
common on most cars today, the axle shaft
is subjected to the stresses of supporting
part of the car's weight as well as con-
ducting drive power to the wheels.

In racing, such axles were snapping
under the strain. So H&M devised a full-
floating meodification, involving a heavy
duty hub supporting the car via two large
bearings on the outside of the axle tube.
Thus the axle shaft functions only to
transmit driving torque to the wheel.

Modifications to improve handling are
the work of Ralph Moody and the result of
vears of experience at trackside and be-
hind the steering wheel of high-powered
stock cars in competition.

Starting at the track surface are the
huge 8.20 inch by 15 tires known as “Gum-
balls” with tire pressures of 40 pounds
rear and 50 on the front. These are mounted
on special wheels fabricated by H&M.

Unicycle Cornering

Racing at speeds which approach three
miles a minute poses very special prob-
lems for a car's suspension, though. Said
Moody, “On tracks like Daytona all the
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weight of the car comes on the right front
wheel and the car tends to become a uni-
cycle. We estimate roughly 4000 lbs. (the
equivalent of the entire car’s weight at
rest) bears down on that one wheel.”

To keep this force from flattening the
suspension, Moody uses an ingenious ad-
justing screw working through the top of
the “pocket” which houses the front
springs. To set the car up for cornering
conditions of a given track or tailor it to
a driver’'s taste, you merely lift the hood
and work the screw with a ratchet wrench
to increase (or decrease) the spring rate at
that particular corner of the car.

H&M has done much the same on the
rear of the car. Here the rear spring
shackle has a series of five holes to move
the eyebolt to; this provides a built-in
“jacking up” bias which helps fight the
centrifugal force on a banked track.

The rear spring is a design worked out
by Moody with a few wide thick leaves for
better torque control (torque reaction rods
are not permitted by NASCAR) and
solid contact with the special spring seat
fabricated onto the axle. After developing
this spring, Moody sent it to Ford, which
now manufactures it in limited guantities.

The entire steering geometry is changed
for different tracks to modify handling char-
acteristics according to a formula learned
through long experience and kept quite
confidential by the racing managers.

The transmisison is Ford’s new heavy
duty four-speed synchromesh with its
several choices of ratios to permit tailoring
the gear combinations to the requirements
of racing on wvarious tracks.

Shift Oil Getting Too Hot

John Holman noted that they were get-
ting close to the margin on heating of
transmission oil and would probably be
petitioning NASCAR for addition of an oil
circulating pump and coolant similar to
that used on the rear axle.

This is a perfect example of the slow
evolution of a stock automobile to a
“stock” racing ear under the watchful eye
of NASCAR's Bill France. Changes are
made which alter the car from its original
“street” condition, but the body, chassis,
suspension and engine are still quite sim-
ilar to the car assembled from standard
factory parts. What also helps keep to the
spirit of stock is the fact that many of these
parts are in production, items such as the
special rear springs, the full floating rear
axle, the heavy duty clutch plates, and
the 3-inch wide Lincoln shoes which were
used at Riverside.

It all bolsters John Holman's original
statement that “these Grand Nationals of
ours are more stock than you think." * * &
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QUICKSILVER FORMULA 2

Keep your outboard in peak condi-
tion. Use the only oil formulated
and processed by an outboard
manufacturer.

Quunusn.vlsn

2 - and 4-cycle olls
At your MERCURY outboard dealer
1 1964, Hiskhastes Casporation, Ffond du Lac, Wiscondis,
mnd Toranto. Subsidiary of Bremssick Corporation

If you had to hang a
BABY ELEPHANT -

you could with the new

WELL-NUT"

An All-Purpose FASTENER—
a modern Wall Anchor that
holds in any wall—thick or
thin. Ask your dealer or
send 3 dimes for samples.

DARAS CORPORATION, 146 Central Ave.. Newark, N. J.
Subsidiary of Rockwell Products Corp.
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LITTLE PUMP DOES 1000 BIG JOBS

QUICKLY DRAIMS CELLARS AMD POOLS

FILLS TANKS *= [RRIGATES *= SPRAYS

Mp:wmsﬁmlgifkrﬂ EFMMIL Iuﬂd
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refunded. M., D
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ible drive coupling %

Heavy Duty Ball ll-lrln: Model .
AMERICAN MACHINE & TOOL CO., INC.
Dept. PM-T4, Royersford, Pa.

KLEAN-STRIP

« Fast, clean, safe

No afterwash needed ~, Regular

* for furniture
« Non-flammable work
+ Refinish immediately

THE KLEAN-STRIP CO. INC.
MEMPHIS 6, TENNESSEE « WINNIPEG, CANADA
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WORLD'S FINEST GLUE, CEMENT & |
FILLER,AND NOW IN SPRAY PAINT

ﬁuailablo at Fix-it Counters Everywhere!
The WOODHILL Chemical Corp. » I‘.lmhd 0. -Im Canada
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sl Price $1.00
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PUTTY KNIVES

and other painters’ tools

Red Devit Tools. (§7)

Union, N. 1.
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Cool Tips for Hot Starts

(Continued from poge 1560)

Six-cylinder Fords, especially 1961 mod-
els, were noted for vapor lock because the
fuel line ran over the top and across the
engine, coming close to the manifold. As-
bestos wrapping, shown on page 160, has
helped in this case, so it should prove
valuable in others.

But if your fuel lines don't seem to be
receiving too much heat, check the fuel
pump. Heat concentrated on this part—

| from a manifold pipe above it, for exam-

ple—could be causing gas to vaporize as
it passes through the pump. This is not a
common occurrence in late-model cars.
Most manufacturers have separated the

| pump from any heat-giving source. Some

have placed the manifold on one side of
the engine block and the fuel pump on the
other. Others have put a deflection shield
on top of the pump to divert heat if that
part is near a heat generator.

However, if you do suspect the fuel
pump, you can fabricate your own deflec-
tion shield from aluminum or sheet metal
to isolate the pump from the heat source.
Attach it to any convenient location, such
as to the manifold bolts themselves, be-
tween the pump and the heat source.

If your car remains vapor-lock prone
despite your efforts, make a habit of car-
rying a thermos of cold water on hot trips.
Give the fuel lines and pump a shower.
Might as well splash the carburetor, too,

in the event of a percolation condition.

Any car hit by vapor lock or percolation
will eventually re-start, of course, if you

| let it cool down for several minutes, But

why risk even this inconvenience if you
can help it? Here are a few more tips:

® Make sure that the cooling system is
operating efficiently and at the lowest pos-
sible temperature. Undue heat can be
generated from this system if it's clogged.

® Make sure the fan belt is in good
condition and properly adjusted.

® Consider the use of a low-tempera-
ture (150 to 160 degree) thermostat in the
summer to provide a greater circulation
of water throughout the cooling system
and, consequently, less heat.

® Insure that a pressure-type gas tank
cap, if your car is so equipped, is operat-
ing properly. Make sure the vent holes
are open by blowing through the cap or
playing air from an air pressure hose onto
it. This vent lets off excess vapor pressure
built up in the fuel system because of heat.
If your car isn't equipped with such a cap,
you might consider getting one, though it
probably won't do much good. Tanks with
non-vented caps are vented internally,
but an extra vent won’t hurt. * ok k
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One-Handed Fishing

{Continved from page B8)

neath a lu% or rock, he'd gently massage
its flanks, being careful never to touch a
fin, which invariably “woke"” the fish from
its tickled trance. When the trout was per-
fectly quiet, Hewitt cupped one hand over
its snout, the other around the tail, and
gently lifted it out—all but unconscious.
Although the terms are interchangeable
in many places, the true tickler differs
from the noodler in that he goes in
toward the gills from the bottom of the
fish and gently strokes the underbelly
until the fish is literally put to sleep be-
fore he makes his lunge for the gills.
Noodling is not an easy sport to learn,
but if the novice has great patience and is
willing to spend several years dipping his

hand under rocks in cold water, he can |

become adept.

Anglers Get Hooked
Forty-one-year-old
Credie, who learned the sport from his
father in Michigan, says that once an an-
gler learns to noodle he'll never go back
to a rod and reel.
always take more and bigger fish,” Me-
Credie says. “And he can take his pick.
Brush a fish with your fingertips and you
can tell whether it's trout, bass or catfish.”
When McCredie stalks the stream bank
he keeps to the sunny side where the fish
will be more likely to be seeking the shade
of a recessed hole, and where his shadow

will not be cast to frighten the fish. The |
best times for noodling are at the heat of |

the day, roughly an hour before and after

GOVI. SURPLYS iecrv: SHE ;7 90

v

AC MOBILE Gm- Carry yvour own 110 v,

60 cyele, AC power wheérsvir vou Eo of 1and
or sen, This versatile gen, can be adapted o
any engine & will preiore standard  house
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50-1 GEAR HEAD MOTOR
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Pr1ntYour Own

Cards, Stationery, Advertising, Circulars,
lalls, photo and movie tiiles, church work,
tags, ete. Save money. Sold direct from fac-
tory only. Ralsed printing llke engraving, too,

Own a Printing Business

Print for Others, Good Prott. Have home
ghop. Junlor press $15; Senlor $35 up. We

!Hll.il- L

noon, when fish are holed up. This is the
opposite of best conditions for rod and reel.

supply everything. Easy rules, Pays for it-
self in short time. Write now for free details,

One question all skeptics ask about
noodling is: “Why don’t the fish dart away
at the first contact?” Sometimes they do,
but if the contact is deft enough and the
fish is not too skittish, the touch must
seem like a bit of floating debris, and the
fish holds.

“You won't get them all,”" MeCredie ex-
plains. “It takes about ten minutes to get
your hand from the tail to the gills, and a
lot of things can happen. Or the fish can
just decide to take off on its own.”

Really adventurous noodlers go after
the huge channel catfish, sword-nosed gar
and the muskelunge, which is the fresh
water cousin to the barracuda.

“You got to be strong and careful for
this,” says a noodler in Arkansas. “A big
cat can pull you into the water and a
muskie could cut you to ribbons.”

Ready to roll up your sleeves and give
noodling a try? Remember, the key is
patience—and then more patience.
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HKELSEY PRESSES, Z-17 Maeriden, Conn.

Many coral-reef fishes change colors at
night, presumably to make themselves
hard to see. Tiny pigment cells expand
or contract to reveal or hide color.

from: power mowers
engines & machinery
cement floors
kitchen walls
owens & implements

paint brushes
furnace filters
barbecue grills
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L HARDWARE STORES
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L ]
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GUNK®™ Laboralories, Inc.
5829 W. 66th, Chicago 38, I,
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HOW OFTEN

HAVE Y0U WISHED

{00 HAD A

HIGH SCHOOL DIPLOMA?

It happens every day: An employer will not give you a job
because you don’t have a high school education. You're
passed over for a job promotion because you don’t have
the necessary high school training. Your friends are inclined
to feel superior because they graduated from high school
and you didn't.

In each instance a high school diploma could have
made the difference.

That “difference” is why so many thousands of people—
regardless of their reasons for dropping out of school—
have turned to International Correspondence Schools.
I.C.S. is the world’s oldest and largest home-study school.
The I.C.S. High School Diploma is recognized and re-
spected the world over.

You can earn an I.C.5. High School Diploma in the
privacy of your own home—in your spare time—at your

own pace. You take only the subjects you need from the

For Real Job Security—Get an I. C. S. Diploma!

BOX B2458F, SCRANTON, PENNA. 18515

CJ HIGH SCHOOL GENERAL

lo Ci Sq Seranton 15| Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

(I Hawsii, reply P.0. Box 418, Honolulu)
Without cost or ebligation, send me “HOW lo SUCCEED™ and Ihe opportunity booklet abowt the Field BEFORE which | have marked X (plus samphe lesson):

[J HIGH SCHOOL SECRETARIAL [0 HIGH SCHOOL SPECIAL SUBJECTS
(] COLLEGE PREPARATORY [T HIGH SCHOOL MATHEMATICS

I.C.5. also offers a full schedule of vocational courses for men and women in all major fields including the following:

complete schedule of I.C.S. Courses. And, best of all, you'll
receive personalized guidance and instruction along every
step of the way.

With 1. C. 5., everything you learn is practical and down-
to-earth. There are no extra “trimmings” to interfere with
goals you want to accomplish. Proof of results comes from
the success achieved by so many former 1.C.S. students.

Just to show you how easy it is, 1.C.5. will send you
FREE a valuable Career Kit with 3 famous booklets that
have helped others like yourself: (1) “How to Succeed”
Career Guide, (2) a High School Catalog,.and (3) a
Sample Lesson to demonstrate this famous method.

So if you've ever wished you had a high school diploma
—if you've ever felt you were being held back in your job
and social life because of a lack of high school training—
mark and mail the coupon today.

There is absolutely no obligation.

Accredifed Member,
National Home Study Comncll

ICS)

J

—_—

(Partial liad ol courses)

{designed to meet specific
needs of individual students)

[JAUTOMOBILE [CJBUILDING TRADES [ ELECTRONICS = [ CHEMISTRY CJAIR CONDITIONING
CJART CJENGINEERING RADIO-TV [CJBUSINESS CIDRAFTING
Hamae Age Home Address
City Tone State Working Howrs AM. 1o PM.

Canadian residents send coupon to International Cosfespondence Schools, Cansdian, Lid., Monireal,
Ocupation Canada. . . . Special low monthly tuition rates to members of the U. 5. Armed Forcss.
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A 7'," SAW FOR LESS THAN A 6'~"...$29.88

Do you know a thing or two about saws? Well,
put a value on this one!
Looks like $50 or $60, doesn't it? Yet this new

Black & Decker U-130 714" Utility Saw sells for
only $29.88. (Slightly higher in Canada.)

What's it got? Tough, two-piece, reinforced, cast
aluminum housing. King-size shoe for lateral
stability. Simple, fast bevel and depth adjust-
ments. Rip fence included free. Owver-size fan
and dust ejector to keep sawdust away from

work and you. Excellent blade and line visibility.
Inside? There's a powerful Black & Decker motor
that turns at 4,400 RPM—delivers 9.0 Amps. The
armature shaft is made of Grade #1BO ETD
steel. Brushes last 50%; longer than many high-
priced saws.

Cutability? Rip or crosscut a rough hunk of 2” x
12", (The U-130 cuts 174" at 45°, 235" at 90°.)
Cuts like butter, eh? Write for complete catalog
to: Black & Decker, Dept. D-074, Towson 4, Md.

@ Black & Decker:

MAKER OF THE FIRST AND ONLY CORDLESS POWER TOOLS

Master Power> DeWALT®

AR TOOLS

FPOWER TOOLS




