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Taste the
golden age
of Schlitz

© 1969 Jos. Schiae Brawmng Co. Mdwaukes and sther grear cries

120 years ago, Joseph Schlitz took plenty of
time to age his golden mellow beer.

We still do. It’s the golden age that makes
Schlitz America’s choicest premium beer.

b

““When you’re out of Schlitz, you’re out of beer.’




Leave it to Homelite to come up with a chain saw that combines light
weight, smooth power, balance, and cutting speed in a neat, trim
package that weighs only 82 poundst!

LOOk What you Homelite named it the E-Z because it's easy to start, easy to run,
. makes any woodcutting job easier; felling a tree, cutting firewood,

can do Wlth the clearing storm damage, pruning and limbing, or doing weekend rustic

n 1 ® projects. Homelite E-Z chain saws fell trees to 3 feet in diameter, cut
“%htESt HO mel rte through an 8" hardwood log in 6 seconds, an 8" softwood log in only
chnain 3% seconds!

SE,-iW See your Homelite dealer and test cut the new E-Z against any other

ever b Ul It super lightweight chain saw. See why Homelite chain saws are so |

popular. Feel "Floating Power* " that lets you cut more, cut longer, with
less fatigue. Your Homelite dealer is in the Yellow Pages.

THE NEW E-Z

10207 RIVERDALE AVE , PORT CHESTER. N.Y.

afextron
DIVISION

' less cutting attachments
* Trade Marks of Homelite

HOMELITE CHAIN SAWS ARE THE WORLD'S FASTEST SELLING — MORE THAN 2 MILLION BUILT AND SOLD



A Firestone
truck tire
priced as low as
a car tire.

The Transport nylon cord truck tire.
Everything you're looking for in a
pickup or light-truck tire. With a low
price that'll make you money.

It features a rugged Shock-Fortified
nylon cord body for extra strength.
Higher ply ratings for more load ca-
pacity. Exclusive Sup-R-Tuf rubber
for long, long mileage. And a non-skid
tread for sure starts and safe stops.

Qur low-cost Transport truck tire.
Long run, short money. Get it at your
nearby Firestone Dealer or Store.

Sup-R-Tuf®, Transport®
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Cars built to do 175 need

alltheprotechontheycan
get from a motor oil.

So does your'"c'un

Strange as it may sound, the engine that averages
thirty and rarely gets hot needs protection just as much as
one that races around at a hundred plus.

Super Shell Motor Qil is all the protection your car

could possibly need.
It exceeds all U.S. car manufacturers’ requirements.

Just because you don't drive like you need a crash
helmet doesn't mean your engine needs any less protection.
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A workshop

. Ivr‘ithout
metal-hun

Nicholsgorl)':

hacks

is like
an awl
without
its point.

Nicholson hacksaw blades are masters of
any metal-cutting situation.
Rugged. Flexible. Long lasting. Look for
‘'em in their colorful, protective skin-packs
at your hardware dealer’s.

There's never a dull moment.with H0L®

Nicholson =

.54
Nicholson File Co., Providence, R.I.
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LETTERS

TO THE EDITOR

Comeback Town comes back

In 1964 Crescent City was almost wiped
off the map by the tidal wave that was
created by the Alaska earthquake. Now,
in A Rugged New Camper . .. A Contro-
versial New Park (page 124, May PM),
you have moved Crescent City almost 100
miles south.

Crescent City is known as “Comeback
: Town, U.S.A.,” so we would appreciate it

lll”l“”'lf iy 4 | if you would put us back where we belong.
I;'i'll,,,f .: - Crescent Ciry, CALIF. DALE ZIEMER
| .

"'“.'llll “ . How about that! You moved 100 miles
"”'“H[ "r“h S, - ' and didn’t feel a thing. Just to show our
g AN heart’s in the right place, we're moving
both Crescent City and Eureka back to
where they were before we published our
May issue. (And we've moved our cartog-
rapher to Siberia.)

Let there be light, maybe

So the Port of New York Authority fi-
nally got around to finding out that it's
safer to drive with parking lights on (De-
troit Listening Post, page 10, May PM).
How could they not be aware of this?

Both the Checker Taxi Co. of Chicago
and the Greyhound Bus Co. have been
driving their vehicles with the headlights

. on for some years now. Both found the
Re“lﬁhﬂﬂ l‘ﬁsﬂ’t number of daylight accidents significantly
. s and consistently reduced. This informa-

Gd sifice MS tion has been published several times.

Cuicaco KeN GREENBERG

Javorite club was called N o
Driving with your parking lights on day
G mte'l“bh‘k or night creates a hazard due to the fact

that parking lights create the optical illu-
sion that a car is at a great distance—
whereas it may be close by. For daytime
safety, drive with your headlights on.

In California it is a violation of traffic
laws to drive with parking lights on at any
time,

ELk Grove, CaLtr.  Darras PosToN,
SAFETY ENGINEER,
StaTe oF CALIFORNIA

Revelation’s not
made of sugar
and spice, boys.
Just tobacco:

5 great tobaccos.
Revelation's for
the experienced
pipe smoker,

Fly those speedy trains

I wish your table of comparisons for
high-speed trains could be reprinted in
every Canadian newspaper (Those Fast,

New Trains, page 98, May PM).
I've been trying to get an article on
A quality product of Philip Morris U.5.A, tracked hovercraft published in Canadian

{ Please turn to page §)
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WHO ELSE WANTS A BIG

ulncome ha

Salary more than
doubled since

enrolling”

William T. Black,
lanoga Park, Calif.

s increﬂsed

RAISE IN PAY?

Stuck in a rut? Tired of your
dead-end job? Here’s proof you
can step up to a high-salary
position with prestige and
security through LaSalle
spare-time training.

usT LoOK at these enthusiastic letters. Have you ever seen
J anything like them? They are just a few of many hundreds
of similar statements in letters that come from LaSalle stu-
dents week after week, month after month, year after year.

LaSalle students have one ambition in common —to get out
of the ranks of the untrained and earn big money, prestige
and security in a key job. Isn't that your goal too?

Without interfering with your present work—and by devot-
ing only a little of your spare time — you too can prepare
rapidly for advancement in the field of your choice through
LaSalle home study. The cost is surprisingly low.

LaSalle has been an acknowledged leader in home educa-
tion for over sixty years, It has provided training in business,
high school and technical subjects to more than 1,500,000 am-
bitious men and women. Its distinguished faculty includes
some of the country’s most outstanding authorities. That is
why your LaSalle diploma is a credential recognized and
respected by employers.

Check the subject you are interested in — then send the
coupon below for FREE booklet. No obligation. Mail to
LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605.

o g e e o e S o i it e

L_---------------_—------------------------——---

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution » 417 8. Dearborn Strest, Dept. 91-084;, Chicago, lllinois 80805
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below:

ACCOUNTING

COMPUTER PROGRAMMING

[] Complete Accounting [] Cemplete Training

[ Income Tax

LAW COURSES

L] Accounting Fundamentals [] Bachelor of Laws Degres

[] CPA Training

[] Meadern Bookkeaping

[] Business Low
] Insurance Low

BUSINESS MANAGEMENT L Cloim Adjusting Law

[ Complete Busines
Management

] Law for Palice Officers
STENOTYPE

[ Credit and Caollections [] Machine Sharthand

[] Office Managemen

t TECHNICAL COURSES

[ Persannel Manogement [ Air Conditioning,

[ Soles Monagement
REAL ESTATE

Refrigeration, Heating

[ Diesal

[[] Complete Real Estate TRAFFIC & TRANSPORTATION
[ Real Estote Brokerage  [] Complete Traffic Mgt.
[ Real Estate Manogement Truck, Air, Rail, Sea

Interested in o coreer

not listed? Write here:

21

JULY 1969

DRAFTING HIGH SCHOOL CAREERS FOR WOMEN
[0 Complete Drafting [ High Schooal Diploma [] Accounting
INTERIOR D ATION H Im.ﬂhh'“‘“iﬂlg
ERIOR DECOR Commercial Art
[] Professional Training EF;EU#GE INSTRUCTION [ Computer Programming
ranch ] Dental Assistant
[] Spanish e
ART TRAINING [J Hotel/Matel Mgmt,
[] Commercial Art [ Interior Decoratar
L] Qil, Water Color HOTEL/MOTEL [] Real Estate
Painting MANAGEMEMT D Secretarial
[0 Complete Training [] Executive Training [ Stenctypa
Mr.
MricosssnssssnssstsasssnsssssscsssstnnansnsnssssiBasus
Miss {Circle tiile and please print)

Addrﬂ’llllliliIIl|.Il‘I'I|I'i‘ﬁ'-.!.‘ll-.....-i‘!pt'Nn“.'.

City &

Sl-.|eilIlI|||vl'lnlr---ic----#!n-i-1itiiiﬁl‘il-Zipﬂn'-llliiiiil
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LETTERS

(Continued from page 6)
journals, without success. It's very en-
couraging to see that you say what I've
been attempting to get across: Very fast

trains and level crossings don’t mix.
UniversiTy oF WaterLoo J. C. McKEGNEY

u ee WarterLoO, ONT.
Rondette roundup
Asheville, N.C., and was advised that Ron-

As suggested in your article Rondette—
&
dettes are franchised and could not be
sold direct to me. I was referred to Presi-
dential Homes in Pemberton, N.J., which,

Prefab House in the Round (page 172,
April PM), 1 called Rondesies, Inc., in
at my request, mailed me a brochure
100% Pure P wiania il which indicated that a two-bedroom Ron-
20 LN LA . ) | dette costs $15,990. This model compares
refined and fortified to keep with the one described in your magazine.
your outboard from choking up. I feel that you should publish a correction
Buy your oil the way indicating that the Rondette costs $15,990,
you bought your boat. Carefully. not $6702.
Wolf's Head Oil Refining Co., Forest Hiirs, N.Y. G. E. Jacosus
Qil City, Pa. 16301.
Despite the fact that Rondesics litera-
ture says “Even do-it-yourselfers have
‘taken advantage of our complete building
package and now have themselves a dra-
matic second home they can point to with
| pride,” it seems nigh impossible to get the

|

| prefab house so you can build it yourself.
| That is, unless, as Presidential Homes
|

points out, you are “‘a builder and can so
prove to our satisfaction.” Its current price

| for the erected house is $15,990.

Look at yourself, truck driver

Running through How You Look to a
Truck Driver (page 93, May PM) is the
unstated assumption that a truck driver—
and possibly a bus driver, too—is always
justified in any action that will prevent
him from losing a little time, even if the
wretched passenger-car driver may ‘“risk
getting hit."”

Perhaps it would be better if more truck
drivers spent a little less time thinking
of how skilled they are, and a little more
about the greater value of other drivers’
peace of mind and safety.

New York RogeerT TysoN

We are sincerely unhappy that two cor-
rections have to be made after such a fine
job of writing. Our company, referred to
as Carolina Lines, is correctly called Caro-
| lina Freight Carriers Corp. Also, mention
was made that Carolina serves 30 states;
it can serve any state in the Union on an
interchange basis, but serves 19 directly.
CHeErrYvVALE, N.C. Jiv BooKER
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TORQO’s automatic
sprinkler system™ will

turn your neighbors green.

about your lawn.

Think of it . . . lush green turf that stays
that way when the rest of the neighbor-
hood is turning parched-brown.

Think of having an underground system
(installed so fast your neighbors won't
know what you're up to) that works so
automatically you can set it and forget it.
From then on in, you relax—it does the

TORO

\_f_/

To: TOR

3 e B 308 B0 0 e D0 Do D D T N D 0 e e 260 o 2 o0 O e e ol LAl
0O MANUFACTURING CORPORATION
8111 Lyndale Avenue South PM2
Minneapolis, Minnesota 55420
Send me the Moist O'MaTic story.

I'm enclosing 25¢ to cover handling

sprinkling thinking for you!

Think you can't afford it? Why not in-
vest a quarter to find out that you can.
Send for our booklet that tells you every-
thing you have to know about an under-
ground system, including the approximate
cost for a lawn your size.

Think of it . . . green neighbors!

2 0 Xy 30 8 2

——
ALTUAATIC LARY

AUTOMATIC LAWN and mailing. . :
SPRINKLER STSTEMS SRENDIE —_—

STREET.

CITY

50 & Wy e ' 5 e e . 1 0y 0 o S 50 50 3 e 0 T V0 5 0

[ =

*TORO calls it Moist O MaTic®
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BobWinkelmann and the 4525 mile road race.

B (He won it with a new motor oil.)

% From Bob Winkelmann’s
! house in Mill Valley, California,
to the Mid America Raceway
=== 1n Wentzville, Missouri,
M it 1s 2100.5 miles.
A few months back, Bob
@ filled his station wagon’s
crankcase with Gulfpride’
Formula G, towed his racer to
& Wentzville, filled it with
Formula G, won a 50 miler,
loaded it back on the trailer,
— &= drove 1000 miles overnight to
Penwell, Texas and won another 50 mile race.

Then he went home.

Obviously, Mr. Winkelmann likes to race. So does every
other owner/driver who competes in SCCA point races.

We introduced some of them to Formula G; told them
about it being the best protection against wear and
overheating they could buy. On or off the track.

Since the word got around, Formula G’s track record
has included 130 first place finishers in SCCA point races,
the World’s Manufacturers Championship and the Can-Am
Championship. There isn’t a car coming off a production line
anywhere with an engine too big or too <>
hot for Formula G to handle.

Have a few words about it with
your Gulf dealer.

Gulf 0il Co.—U.S.
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“We want to test your
aptitude for accounting”

by Byron Menides

H ere is your opportunity to discover whether you
have the aptitude to succeed in one of the
world’s best-paid professions—accounting. All you
need do is take our free Accounting Aptitude Test
at home, in your spare time. We'll tell you if you can
be trained for success in this rewarding field.

Thousands of people who have taken this Aptitude
Test and developed their skill through our training,
have gone on to successful careers as accountants,
office managers, auditors, controllers and business
executives,

It makes no difference what kind of job voun have
now. If you have a high school diploma or equiva-
lent—if you like working with figures—then one of
the world’s best-paid careers is wide open to vou.

How you learn
the skills of accounting

Since 1903, the International Accountants Society
has been training people, right at home, to be
accountants.

One key to the school’s success is its practical
technique of teaching: you learn by doing. You do
what accountants do—face the problems they face
— just as though you were learning on the job. You
see your skills grow, lesson by lesson. And every
step of the way, vou are guided by faculty members
who are all Certified Public Accountants.

Our students succeed

This personalized training has helped men all over
the country find prestige jobs in accounting.

“When I completed my first 1.A.S. lesson, I was
only a clerk...Today my salary is $15,000 per year as
Director of Purchasing for a multi-million dollar
business.”"—Robert J. Slinkard, Window Rock, Ariz.

“International Accountants Society has helped me
gain a much better position...The future looks ex-
cellent; another promotion only 30 days after re-
ceiving my diploma. My three promotions doubled
my salary.”—John C. Miller, Sturgis, Michigan

“My salary has increased many fold since I started
studying with ILA.S, Your inspiration and guidance
have been of priceless value, and your course has
proved to be a key to my success.”"—R. W, Engelhorn,
Los Angeles, California

“In six months from the time 1 started the course
I have changed jobs, increasing my pay approxi-

JULY 1969

Byron Menides

is the President of the
International Accountants
Society. He was formerly

a specialist in international
surveys with Arthor Andersen
& Co., one of the world's
largest accounting firms,
and has held other top
positions in the business
and educational fields.

mately 75 to 100%. Words cannot express my grati-
tude to the International Accountants Society for the
training given me."—George B. Simmons, Murfrees-
boro, Tennessee

Send for free Aptitude Test

Find out if you have the ability to become a suc-
cessful accountant. Take that all-important first step
by sending for your free Aptitude Test and an in-
formative brochure today. Just fill out and mail the
coupon below. There is no cost or obligation.

e [l o e T L
International Accountants Society, Inc.
A Home Study School Since 1903 o

Dept. 8949, 209 W. Jackson Blvd. D

Chicago, Illinois 60606 5
Please send me your free Aptitude Test and
brochure, “Your Business Success through Ac-
counting.” I understand there is no obligation.

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

=
=
— i ——— — — — ——— — —

| State Zip

| Approved under the New GI Bill. |
| [ Check here if entitled to GI Bill benefits. |
| Accredited Member, Natl. Home Study Council |

h—_____.——-—_.-h—--_-—d
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NEWS BRIEFS

Marked money in nuclear age

Money can be given secret markings by
irradiating it with radioisotope. Markings are
detected (lower photo) by placing the money
in contact with special film. Treated money
is said not to pose a health hazard.

New thatch doesn’t burn
Cute ““fire bug'’ can't touch off a new Dan-
ish thatched roof that is impregnated with a

fire-resistant material. Factory-made, the pic-
turesque roofs come ready to be installed.

‘Spillguard’ for oil slicks
Oil spills on water can now be encircled
and contained with a fence made of asbestos-

rubber sheets combined with a flotation ma-
terial. The barrier comes in 10-foot sections.

Water gun with a jolt

“Mobuster’ is a riot-control gun that can
disperse unruly crowds by squirting jets of

electrified water, according to its English
inventor, shown holding it. The electrical

kick, he says, comes from batteries.

51

Fast trains for France

Gas-turbine-powered trains with operating
speeds of over 100 mph will go into service in
France this year. Slated for medium-distance
runs, the four-car trains will have 192 seats.

POPULAR MECHANICS



Dave Brodie, here, for example. When he’s
not busy as sales manager for a cosmetic
house, Dave spends some time with a Skilsaw
Power Saw. Result: items like this handsome
playhouse.

“It’s a lot easier to build than vou might
think”, says Dave. “Especially with the Skil-
saw Power Saw. It cuts through lumber in
nothing flat. And just about anything else.

*Fact is you can use the Skilsaw Power Saw
on all kinds of jobs. Like cutting paneling

How a man turns work into play.

or steel rain gutters or even to sht flagstone.
“If you get the idea this is one power tool 1
wouldn’t be without, you're right. It really
makes the work go.”
q - | Go! With the how-to-do-it book for
)
Skil ~ |

people who don't know how to do it,
HIHIIPS i “*Skil Makes It Easv"".

It easy Ir's filledwith projects (like playhouses)
0l plus simple construction details, tips
| onmaterials and proper use of tools. 48

memmweme | pages in all. To order, send 50¢ 1o Skil
——— | (Corp., Box 5309, Chicago, lll. 60680.

Dept. 513-5

:«/‘ mafes 1t easy
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Fully automatic gas station

Night or day, there never is an attendant
at Britain's first ‘“‘ghost petrol station.” The
customer inserts paper money in a slot and
gets his change in coins. After pumping
gas, he can buy oil or get a car wash by
using coin machines. Water, air and a vacu-
um cleaner (left) are free. Key to the suc-
cess of the operation is a selector mechanism
that rejects forged or badly crumpled bills,
and issues dated receipts.

No disrobing needed

London shops have the answer for women
who like to try on lots of dresses. With her
body draped in black, only the shopper’s head
appears in special mirror-projection screen.
The projected dress image is scaled to propor-
tions of shopper, who can “try on” 50 dresses
in nothing flat. Clerk handles projector.

14 POPULAR MECHANICS



How good
a tire
did you have

You know that blank feeling.

Tires are a strange world.
Tube or tubeless? Two-ply
or four-ply? Bias or radial

or bias-belted? Premium
or first-line or cheap?

in mind?

Just what is “‘good"'?

Try a Dunlop dealer, from the
Yellow Pages. He's a pro. No
stories or "'bargains.” Just
excellent tires like these radials.

At reasonable prices.

He'll tell you what is right for
your car and driving. And why.

And if he starts sounding
o like Dunlop in'ven!e:d
3 0ed ing » the tire, it's

all right. We did.

by SuARAATEES
ey o HigaD 18 '#"F

@ DUNLOP

.+ . means quality in tires, tennis and golf.
Buffalo, N. Y. 14240

Duried Irgagire

= HEAVY DUTY S
i

CHECKLIST
OF HOUSEHOLD
FASTENING USES

———— ———— e — o — — —
L |
e s,

mable (STRYFEEZE Nonflammabie}, |
Water Rinsing (H2OFF). ‘
|
|
|

SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL!

FASTER .. BETTER .. CHEAPER . .

“AVAILABLE WHERE PAINT 15 SOLD"

SAVOGGRAN
NORWOOD, MASSACHUSETTS 02062

JULY 1969 15

At Hardware, Lumber and Building Supply, Stationery
and other retail outlats

ARROW FASTENER COMPANY, INC., Saddle Brook, N J. 07663
[

I s |nstall cetling tile « Apply polye ane vapor
'[ * Apply insulation barrie
s Fasten weatherstripping = Make window boxe

Many wvaluable pieces of furniture and I # Reupholster chair s Trim kitchen shelves
antigues have been found buried under I = Fasten fence wire to post G rEA bk
layers of old finishes. Savogran's heavy « Repair window screans = Fasten burlap around tree
bodi benzc int ers | « Secure antenna wirir trun
uncov i » Tack down stair freads: . wier valance
wood I * HReplace worn window shade lrape
effc : I = Attach vines to trellises
bodied paint removers: General Purpose » Tack carpet underpaddings . tall plastic wall brick
(STRYPEEZE Semi-Paste), Nonflam- I

|

|

Han I
a Afhix wal gcarations
o ite |
|
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SOME PEOPLE ARE GOING TO PAY |

$200 TOO MUCH FOR THEIR

AUTO AIR CONDITIONER
THIS YEAR

Just be sure it's not you!

Comfy-Kit gives you all the cooling power you can use. I's
trim, sleek appearance actually enhances the looks of your
car's inferior. You can easily install it yoursell in a half day —
and save up to $200 or more doing it. That's like being paid
up to $50 an hour for your time — and you have the salis-
faction of doing it yoursell.

You get everything you need for installation — even the
loan of special tools If you need them. You get an easy-to-
follow instruction book and a 12-month/12,000 mile war-
ranty.

So, let someone else pay those high prices for air condi-
tioning. You'll get better — more efficient cooling — for a lot
less money. Join the thousands of satisfied users of Comfy-
Kit... Amenica’s only install-it-yourself auto air conditioner.
Fill out...and send in your coupon today. Get the jump on
sweltering summer with Comfy-Kit.

{.”WWPD Box 8585, Dept. PM-7
F m Dallas, Texas 75216

Enciosed 5 5133° for Standard Una
Enciased wm S148° for Suped Lind
Enclosed & 5165" fod Supréma Uinid
Enciosed 15 530 deposit ¢ a [ Super Standard [ Supreme Unit | wll pay the
Balance, plus © 0 0 charges when debrvered

D Enclosed v 58 D0 deposit lor a 381 of four toods. which wall be refurned fo me
when | refurn ihe tools

] 1 would ke to see (e nstruchion book before | order | enciose 51 00 for the
bt laen boak enby | undersiand thes wall apply on any Tulure Comby & ardes

Mame

Agdress

City TR i AN il S o Zip

My car 5 2 s {year] e S | el |
Engire displacement . Horsepower . .

Powear Sheering i Gk e arm A s )0
Floor shift ¢ weeeas Sieenng column shift

Smog pump X (] s DI R

“plus stale sales tan whets spphiabile
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NEWS BRIEFS

Programmed toy

Programmed cards, inserted into the toy
electric Computacar, cause it to perform
any sequence of maneuvers a child wants.

F

- i .-
_,:1 E;_J’:-"".w |

Cause of the delay

This damaged turbine (the fourth rotor
ring sheared off) delayed the first voyage
to New York of the new Queen Elizabeth 2.

* I~

Stretches tire mileage

A used tire with a wood disc inside and
casters below make up the Buffer Roll About,

| a new British toy.

POPULAR MECHANICS



Cast your ballot for a successful future!

-
[Ty

ACCOUNTING AUTOMOTIVE

Accounting (U.5.A.) l.lhmlhc Trlrn.rnln-ﬂ

Accounting (C

Accounting for Business Automobile Bnd;hﬁ 3
Programmiers Rebuilding & Refinishing

Accounting for Automabile Elec. Tech'n
Management Decisions Automobile Engine Tune-Up

Apditing Automobile Mechanic

Business Law (US.A.)

Cast Accounting
CPA Review (U.S.A.)
General lmul'l‘lil'l‘l
Income Tax (U.5.A.)
Indusirial Accounting
Junior Accounting
Difice Accounting
Practical Accounting
Public Accounting
Small Business
Accounting (U.5.A.)
Starting and Managing a
Small Bookkeeping
Service (US.A)

ARCHITECTURE
AND BUILDING
.I.mhi':mg::ui Drawing
&R lil'lll'l]
Architecture
Buliding Contractor
Eum@n: f}'limh:r
uildimg NspeC tor
Building Maintenance
Carpenter-Builder
Carpentry and Miltwork
Fundamertals of
Urban Planning
Hausze Planning and
Intersor Design
Masan
Painting Contracior
Reading Arch. Blusprints
Review in Architectural
Design and Practice
Review of Mechanical
Systems in Buildings
ART
Amsteur Artist
Commercial Art
Commercial Cartooning
Iiustrating with Options:
—Magazine
—Advertising Layoul and
lilustration
Interior Decorating
0il Painting lor Pleasure
Show Card and
Sign Production
Show Card Writing
Zign Painting and Design'g
Skelching and Painting

roved for veterans
::EH the G.1. Bill.

Accredited member,

Mational Home study Council.
Convenient payment plan.
Special Canadian courses

In French and English.

Special rates to members
the U.5. Armed Forces.

JULY 1969

Automobile Technician
Diesel-Gas Mator Vehicle
Engines

Condensed Marketing

Dirsct Mail and Mail
Drdar sing
Industrial Psychology
Inwentory Control
Mag. & News'p'r Adv.
Managing a Retail Business
Managing a Small Store
Marketing Managemeant
Marketing Research
Modern Executive Mgmi.
Office

Ratail & Local Advertising

Retail Bus. Management

Retail Merchandising

Retail Sellin

Systems and Procedures
Analysis

BUSINESS: SALES

Creative Salesmanship

Real Estate Salnmuuhll
Salesmanship

Sales Manumnt

BUSIMESS:

SUPERVISION

Basic Supervision

Industrial Foremanship

Indusirial Suparvision

Management,
Salesmanship and Sales

Modern Woman as 8
Supervisor

Personality Development

Personmel-Labor Relstions
(US.A)

Supervision

CHEMICAL

Chamical Engineating

Analytical Chemistry

Chamical Enginearing
Unit Operations

Clip coupon here . . .take your first step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. N4569F, Scranton, Penna. 18515

(In Hawaii; P.0. Box 418, Honolublu. Canadian residents mail o Scranton address—further service handled by ICS Canadian Lid.)

Chemical La Tech'n
Chemical Process
Elemants of Muclear Enargy
nsir

Analysis

CIVIL
ENGINEERING
Civil Enginearing
Construction Eng'r'g Tech.
Highway E nunnl Tech,
Principles of Su
Reading Highway
Reading S‘Inl:luul F
%:nihryrl:l:‘g’:nmnl
EWBRE E:g-m
glmnu_ral En “-T
urveying an ppml
Waler Works Dperator
COLLEGE
COURSES
American History
Calculus Economics
COMPUTERS
COBOL Programming
Fortran Programming for
Engineers
Programming for Digital
Computers
Programming tha IBM
140] Computer
Programming the 1BM
System, 350 Computer,
Intreduction
DRAFTING
Aircraft Drafting
Architectural Drafting
Design Drafting
Dratting Technology
Electrical Drafti
Elecirical Enz’l‘ﬂ]nﬂjnt
Electronic Drafting
Introductory Mech. Drafting
Mechanical Dratting
P‘rmurl-'l'nul and Tank

Sheet Metal I..l:m.h! for
Air Conditianing
Structural Drafting
ELECTRICAL
Elecirical Engineering
—Electronics Option
—Power Option
Elecirical Appliance Senv'g
Elecirical Appliance Serv'g
with Eguipmant Training
Electrical Contractor
Electrical Eng’r'g Toch.
Electrical Home Maint.

You get the widest choice from ICS
—oldest, largest home study school.
Check the list. (Also available, pro-
grams tailored to your special
needs.) You receive individual in-
struction, plus success-proved facts

I Eoupoent T
FEEIR
Electrical Instrument thl

Electric Motor Repairman
Industrial Electricsl Tech.
Power- I.hunnrn & Const.
Power Plant Dperator
—Hydro Option
—Steam Option
Practical Electrician
Practical Electrician with
Equipment Training
Practical Lineman
Reading Electrical BI'pts
ENGINEERING
{Refresher Courses
for Graduate
Enginesrs)
Chemical Ciwil Electrical
Industrial Mechanical
Sanitary Structural
ENGLISH AND
BETTER WRITING
Better Business Writi
Englizh for Spanish Eu. A
Free Lance Writing for
Fun and Profit

High School Business
High Schoal (Canadian)
High Schoal General
High Schoal Mathematics
High Schoal Secretarial
High Schoal Vocatianal
High School College

Huhﬁh@%lu- Prep.

—Eng'r'g m&h&ﬂ
ratory Course
#gh Schoal Equiv. Tesl
MACHINE SHOP
PRACTICE

Metallurgical Eng'r'g Tech.
Milling Machine Operator
Multicralt Maint. Mach,
Practical Millwrighting
Reading Shop Prints
Itl ing

Engineering Tech,
Tnol Grinder Tool Making

266 1G5 COURSES

and theory you can apply immedi-
ately. Mastery of subject is assured.
Mo skimping. You earn your diploma,

Why mark time when you can
mark the coupon and get a fast, sure
fix on your best course to success.

Turret Latha Dperator
Welding Engineering Tech.
Wuﬂirlr‘[ PrEnu.: -
MATHEMATICS
Advanced Mathematics
Math and Mechanics for
Engineering Technicians
Math and Physics for
Engineering Technicians
MECHANICAL
Mechanical Engineering
Aireraft and Power
Plant Mechanic
Hydraulic & Prneu. Power
Indusirial En.lirluri
Indusirial Eng'r'g T
Industrial Instrumentztion
Machine Design
uality Contral
h-l Enginsering Tech.
esign
'll"lbrltm Analysis
and Conirol
PETROLEUM
Matural Gas Production
and Transmission
il Field Technalogy
Petroleum Product
Petrolesm Production
Engineefing Technology
Petroleum Refinery
Pipaline Engineering Tech
PLASTICS
Design of Plastic Prodects
Plastics Technician
PLUMBING
HEATING AND AIR
CONDITIONING
Air Conditioning
Air Conditioning Maint.
Domastic Heating with
Gas and il
Domestic Refrigeration
Heating
Heating & Air Conditioning
with Dirawin
Industrial Air Eoml'rtlminl
Industrial Heating
Pipe Fitling Plumbiing
Plumbing and Hutl.nt‘
Plumbing & Heating EsL
Practical Plumbing
Refrigeration
Redrigeration and
Air Conditioning
Fl..' LP AND PAP ER

P s g,
r n L]
Pulp & hwfﬁni‘ BT I

SECR E'I'.lﬂl.ll..
Clerk-Typist
Secretary, Erqlrl.ﬂiul

Secretary
m#rr H-dlul

Secretary essional
Shrﬂurld Stenographic
Typewriting
STEAM AND
DIESEL POWER
Bailer Inspector
Industrial Bullding Eng'r
Power Plant Engineering
Stationary Diesel Engines
Stationary Fireman
Stationary Steam Eng'r'g
TEXTILES
g:gjm! nd Spinning
INgE & Finl

Ejﬂn::ar‘ul Hmﬁ?ﬂhn{

oom Fixin n
Textile Desi ? ning I
kshan

Textile Mill Su
Textile T

Warping and Weaving
TRAFFIC

Traffic Managemant

TV-RADIO-

ELECTROMNICS

Calor Television Principles
and Sarvicing

Electronics Instrumentation
and Serve Fundamentals

Electronics Technician

First Class Radio-
telephone License

Fundamentals of Electronic

General Electronics with
Equi Training
e Sarvig
ic
Industrial Electronkcs Tech.
Mumarical Cantral
Electronics and Hllrﬂ
Practical Tel
Principles of
Radio & TV Smi:ml
Radio & TV Servicing
with Eq:;‘pmml Tl‘linlnl
Second C

1l License
und Systems 3pecialisy
Tehory: Hetiranics, &
] ny, ronics,
Radio lgnl'nrnunulinu

ICS, Scranton, Penna. 18515

[ I'm interested in a rogram of independent study. Send me your free 3-booklet Success Kit:

1 (1) “*How to Succeed,”" 30 pages of valuable job tips,

1 (2) Sample self- instruction text, (3) Catalog for su ject indicated.

1 [Print name of course. See list.)

I Mim

B M A

g M m

: Address

[ ] City State Zip Code

: Occupation Employed by —_Working Hours—AM.to___PM.
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S@i@'l(?@ World wide = JOHN F. PEARSON

If this month’s Apollo 11 mission is a suecess, some of the moon soil brought back by
astronauts Neil Armstrong, Edwin Aldrin and Michael Collins will be used to grow such
common plants as corn, potatoes, tomatoes and tobacco. The microscopic structure of the
plants will be analyzed and compared to the structure of plants grown in Earth seil. But
before planting takes place at NASA’s Lunar Receiving Laboratory, Houston, scientists will
test the moon soil to see if it contains any factors that might be dangerous to Earth life.

The possibility of predicting and preventing stroke-—said to be the nation’s third leading
cause of death-—was forecast by a research team from NASA’s Ames Research Center and
Stanford University School of Medicine. The researchers have developed a new method of
identifying potential stroke vietims. A radioactive drug is injected into the bloodstream
and monitored by a detection device as it passes through the brain. Computer analysis
of the data provides a pattern of blood-flow rate in the brain. A low flow rate, say the
researchers, might be the result of hardening and narrowing of the arteries of the brain.

Silicone membranes may be the roofing material of the future. That prediction comes from
General Electric scientists who have field-tested the rubberlike material over a period of
years. An .022-inch-thick membrane provides the same protection as two to four inches of
asphalt, say the researchers. Because silicone membranes are flexible, they are not cracked
by small expansions and contractions in underlying roof surfaces.

If you spot an unusual bug or observe abnormally heavy insect damage to flowers, trees,
lawn, vegetable garden or house, inform your county agricultural agent or state or federal
authorities. That request comes from U.S. Department of Agriculture officials who ex-
plain such evidence could mean that a foreign bug has sneaked past quarantine barriers or
that an established pest is building up to dangerous proportions in areas where it has
not previously heen seen. Plant-pest-control experts stress the important part played by
private citizens in discovering new inseet enemies. It was a Florida homeowner’s curi-
osity about the larvae he found in a grapefruit that triggered the successful campaign in
1956 against the destructive Mediterranean fruit fly.

A dirigible for use on big construction projeets is being built in the Soviet Union, accord-
ing to the newspaper Sovietskaya Rossiya. The airship reportedly will be able to lift
fivecton loads as high as 1500 feet and will initially be nsed in putting up a big oil re-
finery. Tethered at the site, the dirigible will be maneuvered by means of a system of
cables. Russian engineers plan to use the ship on the upper stages of construction
projects, at levels too high for efficient erane operation. -

Hormones that make a man masculine also trim years off his potential life span. That

conclusion was arrived at by researchers at New York City’s Downstate Medical Center

after a study of 1032 male inmates—297 of them eunuchs—at an institution for the men-

tally retarded. Inmates who had been castrated had a median length of life of 69.3 years

as against 55.7 for intact males., And those castrated before sexual maturity were longer

lived than those castrated after, report the researchers, who note that the same thing
holds true for cats. How the hormones shorten life span has yet to be determined.

Improving the breed. That’s the goal of a program underway at the Lexington, Ky.,
office of the Jockey Club, the organization responsible for the registration of racehorses
in the United States. Pedigree and performance data on 357.000 thoroughbreds are being
taped for use in a computer system. “We are working on a system for rating horses
based on their genetic makeup and racing performance,” explains a club official. “Using
this computer-compiled information for selective breeding should ultimately result in a
better strain of racehorses—stronger, faster and more competitive.” * Kk *
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.
SUPER 6" SPACE CONQUEROR
Superb  Astronomical Reflector—Up to
576X. Capable of revealing faint stars of
nearly 13th magnitude, split double stars
separated by less than 1 sec. of arc. Fea-
tures aluminized & overcoated 6" f/8
ground and polished pyrex parabolic mir-
ror accurate to L4 wave, 48 F.L. 6X achro-
matic finder scope. 4 eyepieces—d48X
Kellner, 15" 96X & Ls" 192X Ramsdens,
Barlow to double or triple power—rack &
pinion focusing mount. 473" aluminum
tube. Electric clock drive w/manual slow-
motion controi. Setting circles. Heavy-duty

equatorial mount. Pedestal base. Com-
pares to $295—%$350 models,

Stock Mo. 85,086H ....... $199.50 F.0.B.
E‘

chE ; o=

MODEL DIGITAL COMPUTER
Solve problems, teach logic, play games
with miniature version of giant electronic
brains! Adds, subtracts, multiplies, shifts,
complements, carriés, memaorizes, counts,
compares, sequences. Colored plastic parts

easily assembled, 127 x 335" x 434", Incl.
step-by-step assembly diagrams, 32-page
instruction book covering operation, com-
puter language (bipary system) program-
ming, problems and 15 experiments.
Stock No. 70,683H .........$5.98 Ppd.

“FISH" WITH A MAGNET
Now go treasure hunting on the bottom!
Great idea! Fascinating fun and sometimes
tremendously profitable! Tie a line to our
5-lb. Magnet—drop it overboard in bay,
river, lake or ocean. Troll it along the bol-
tom—your “treasure’” haul can be out-
board motors, anchors, fishing tackle, all
kinds of metal valuables, 5-Ib. Magnet is
war surplus—Alnico V Type—Gov't cost
$50. Lifts over 150 Ibs. on land—much
greater weights under water,

Stock No. 70,571H....5-lb. . .$12.50 Ppd.
SEnnt No. 70,570H. .34 Ib. .. .$8.75 Ppd.
o

G <

AMER. MADE OPAQUE PROJECTOR
Projects illustrations up to 3" x 3Jve"—
enlarges them to 35% x 30" if screen is
642 ft. from projector, larger if screen
farther away. Mo film or negatives need-
ed. Projects charts, diagrams, color. black-
and-white. 115V A.C. Operates on GOW
bulb, not incl. 12" x 8" x 434", 1 Ib. 2 ozs,
Plastic case.

Stock Mo. 70,199H ...........57.95 Ppd.

JULY 1569

*

SEE MUSIC IN DAZZLING ACTION

Dramatic Breakthrough in

Avudio-Visual Enjoyment
Actually see favorite musical selections
translated into fantastic patterns of beau-
tiful color—each individual note creating
its own unigue, twisting, radiating shape
. + . Bach shape dancing and prancing,
whirling and swirling in perfect time with
the music, Attach to stereo, radio, tape
recorder. Send 25¢ for booklet #9096H.
B8 DO-IT-YOURSELF KIT

Stock No. 71,009H .......... $22.50 Ppd.
B SET

Stock Mo. 71,030H ......... $45.00 Ppd.
WALNUT CABINET MODEL

Stock Mo. 85,181H .......... $99.50 FOB

THE SPACE AGE!

AMAZING
BARGAINS

for Fun * ?Iudy * Profit

rom
EDMUND SCIENTIFIC CO.
300 Edscorp Building
Barrington, N. J. 08007

(g’ KEEP PACE WITH
‘d

DIAGNOSE MECHANICAL TROUBLE
Professional Stethoscope. Designed for
use by physicians, this super-sensitive
Stethoscope is ideally suited for detect-
ing faults in machines and engines, and
in fluid, air and gas leakage. Dozens of
uses in auto repair shops, labs and for
hobby and educational applications.
Stock No. 50,270H ..... ... .37.50 Ppd.
BARGAIN PRICE STETHOSCOPE

Stock Mo, :_m.:z:ll A A $3.25 Ppd.

g ¥ RE T
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PLASTIC MODEL V-8 ENGINE
Hours of fun! Get thrill of building your
own easily assembled engine from over 350
parts. Then push starter and watch it run,
Crankshaft revolves, pistons move, valves
ocpen and close in sequence with spark
plugs. Does everything but burn oil, 14
scale molded in 4 colors. Same motor used
in many auto-mechanic courses. Excellent,
easy-to-understand “tech manual™.

Stock MNo. 70,44BH ......... $12.95 Ppd.

Nl m¥ T :
INSTANT ELECTRONIC PROJECTS!

Build 56 electronic marvels in minutes—
that actually work! Simply match symbols
of amazing new solid state building blocks
with those in easy-to-follow diagrams.
Presto—instant radios, organs, alarms,
etc. No soldering, wiring, tools. Magnetic
connectors hold see-thru blocks contain-
ing proper components in place. Safe.
Easy, New fun-way to learn electronics.
Requires 9V trans. batt. (not incl.).

Ma. T1A7BH ....vnvvinnvnas $£33.50 Ppd.
No. 71,177H ...20 PROJECT..$12.00 Ppd.

GIANT WEATHER BALLOONS
“Balls of fun" for kids, traffic stoppers
for stores, terrific for amateur meteor-
ologists. Create a neighborhood sensa-
tion. Great backyard fun, Exciting beach
attraction. Amateur meteorologists use
to measure cloud heights, wind speed
and temp. Heavy duly neoprene. Inflate
with vacuum cleaner or auto air hose; or
locally available helium for high rise.
Stock No. 6O,56BH....8" .....%2.00 Ppd.
Stock Mo. 60,632H....16" ....5$7.00 Ppd.

"EEV

" -7
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WOODEN SOLID PUZILES
Here's a fascinating assortment of 12 dif-
ferent puzzles to provide hours of pleas-
ure and stimulate ability to think and
reason. Animals and geometric forms.
Take them apart and reassemble them.
Lots of fun for the whole family—young
and old. Will test skill, patience and abil-
ity to solve problems. Order yours now.
Stock MNo. 70,205H........ ..54.00 Ppd.

MONEY-BACK GUARANTEE
Order by Steck Mo.—Send Check or M.O.

GIANT FREE CATALOG

1148 Pages! More than 4,000 |

=} : UNUSUAL BARGAINS |
Completely new Catalog.
Packed with huge selec. |
tion of telescopes, mi-
croscopes, binoculars,
magnets, magnifiers,
prisms, photo compao- 1
nents, parts, kits, acces-
sories—many  hard-to-
get surplus bargains. 100's of charts,
illustrations. For hobbyists, experi- |l

menters, schools, industry. Mall cou- 1
lnun for FREE Catalog *“H™.

EDMUND SCIENTIFIC CO., 300 Edscorp |
I Building, Barringten, N. ). 08007, 1

I name 1
I ADDRESS
cITY |
STATE ZIP
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AUTOMOTIVE

How does a scoop affect performance of passenger
and drag cars? Is Ford planning a 494-cu.-in. V8 for

racing? Are race drivers who don't finish paid? Dan
Gurney answers these and other automotive questions

DAN GURNEY got o big kick out of fussing around
with this Ruger Sports Tourer during the New York
Auto Show. Dan admired the cor, likened it to o clas-
sic Bentley. The Ruger is powered by o 427 Ford

Q. What effect does a scoop have on perform-
ance in passenger and drag cars, and does it
have anything to do with the amount of fuel
used? What effect does fuel injection have on
performance?—Tommy Douthitt, Frederick, Okla.

A. A properly designed scoop placed in the
right position does increase the power in pas-
senger and drag cars. As o rule, the engine
requires slightly more fuel because the scoop
gives it more air. There are many different
kinds of fuel injection—some constant-flow,
some timed, some high-pressure, some low-
pressure, some injecting to various parts of
the inlet port, some injected into various parts

of the cylinder itself. It often does not in-
crease the horsepower over a carburetor for
each port. However, it does away with all
the problems inherent in trying te maintain
a constant float level in the carburetor under
heavy braking, cornering and acceleration.
All engines that run on exotic racing fuels re-
quire so much fuel it has te be delivered
under pressure. In other words, even with
large fueling lines, gravity can’t do the job.

Q. I'm contemplating the modification of a 1958-
59 Volvo sedan for street and road courses. |
want to drop a 327 Chevy engine and complete
Chevy drive train in it. Does this sound feasible
to you? What class would a car of this type race
in? Do you know of any source of information for
construction of this type car?—D. Cooper, APO
San Francisca.

A. Yes, it's certainly feasible. | suggest writ-
ing to the Sports Car Club of America, Box
791, Westport, Conn., to find out what class
—if any—there is for this car to race in. A
library would probably be the best source of
construction information. Loock up back issues
of enthusiast magazines, check to see if
there's a “how to’ book on the subject.

Q. | read where Ford may introduce a 400-cu.-in.
V8 and a 4%4-cu.-in. VB. Will you confirm this
for me? If so, will they be used for racing—either
drag or track? If Ford does develop a 494, will
it be the largest ever marketed in respect to
cubic inches?—Dennis Dvorak, Milligan, Neb.

A. | believe what you read means that Ford
has one engine which is capable of running
anywhere from 302 cu. in. all the way up to
400 cv. in., and another one which runs from
429 cu. in. all the way up to 494, Ford has
built some of these 494s for use in offshore
racing boats, but | don’t believe the engine

(Plense turn to page 24)
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The Round Tire is

Tread-1er

It gives you extra mileage, extra safety.

What do we mean by
“tread-ier’’? This: The
Round Tire—Atlas
Plycron*—has a rugged
construction that’s topped
by a muscular tread made
of tough, long-lasting
rubber compounds.

This unique Atlas
Plycron tread is designed

to put more rubber on the
road, where you need it.
And it’s backed by all the
strength of four full plies.
Road tests against
complete sets of tires for
new 1969 cars again
proved that Atlas Plycron
delivers thousands more

tires. And do we test
Atlas Plycron tires for the
safety you want? You bet.
Fifty-four different ways.
You can’t buy a more
reliable tire.

Get Atlas Plycron tires
and start thousands of
miles ahead!

miles than new-car 2-ply AT lAs

Tires « Baneries « Accessones

Sold at over 50,000 leading service stations




~ Anycarwax
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Swell, but water isn't what ruins
your car’s paint. What will ruin it
is bad stuft like industrial smog,
road tar, tree sap, and you-know-
what. To keep bad stuff from your
car’'s paint, give it the protection
of the hardest, most durable wax
known, carnauba wax, the secret
of Classic Wax.

Just rub on Classic Wax with
a damp cloth, then dust oft. Takes
about an hour for a full size car.

Classic Wax. The good stuff
that keeps off the bad stuff.

CLASSIC PRODUCTS, LTD.
2616 N. Tamarind Ave., West Palm Beach, Fla. 33407

Gentlemen: | don't want to bother going to a dealer.

Please rush tins of Classic Car Wax at £5 each.
Enclosed is my check or money order.

Name

Address

City State Zip
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DRIVIN" WITH DAN

{Continued from page 22)

is intended for installation in any standard
preduction car. As for the last part of your
question, | don’t know about “largest ever,”
but the biggest production engine right now
is, | think, Cadillac’'s 472.

Q. Could a Boss 429 take a 'Vette in the quar-
ter? What are the backlight louvers on the Boss
302 for? Could the 302 take the Z-28 Camaro on
a road course?—George Shaw, Newtown, Conn.

A. | am not saying it would, but it certainly
could. To my knowledge, the backlight lou-
vers on the 302 are for styling to differentiate
between a Boss 302 and a standard Mustang.
As for your last question, the 302s will be
racing the Z-28 Camaro en road courses all
during the Trans-Am season this year and
we won't know who comes out on top until
the end of the year. It could be extremely
close.

Q. What does the “ELF" decal mean on Jackie
Stewart’'s Matra?—Frank Gabriel, Philadelphia.

A. ELF is a French national fuel company that
sponsors Jackie's Matra just as Shell spon-
sors Team Lotus and Team Ferrari.

Q. Besides an updated but aging GT-40 and the
Mini-Mirage, has Ford power gone out of Group 6
and Group 4 scenes? Are you going to drive a
Gurney-Eagle-headed Cougar in the Trans-Am
races? Will you use a 429 alloy block in your
Can-Am effort?—Bill Abbott, Pine City, Minn.

A. Ford power has not gone out of the Group
6 or 4 scenes; it's just that Chevy competition-
engine parts are more readily available.
Ford management realizes this and is busy
turning heaven and earth to rectify the situ-
ation. With parts becoming more available, |
think we will see more Ford-powered race
cars in the future. As for the Gurney-Eagle-
headed Cougar, alas, the heads have not
been homologated, although we are on the
verge of getting a Ford part number attached
to them. At the moment there are no 429
alloy blocks available to us, so we are going
to base our engine on the 351, either alloy
or cast iron,

Q. In rocing—Grand Mational stock car, sports
car, Grand Prix, and so on—do the drivers who

(Please turn to page 26)
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Fiat 124 Spider $3240.

Suggested price p. o, ¢. New York.
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START A BUSINESS

this quick way

LAWN MOWER
SHARPENER
Precision-grind all
hand and power
lawn mMmowers—per-
fect job every time.
e =

X =~ I i
Sharpen Hand or Power
Saws with the

FOLEY SAW FILER

Start your business in sparetime and make CASH
PROFITS right away. No stock to carry, no selling
involved, no experience needed—the Foley Saw Filer
or mower sharpener does every sharpening job auto-
matically! Earn up to $6 an hour sparetime in your
own garage or basement.

FREE BOOK shows how you can make
money as thousands of others have. Send
coupon today. There's no obligation, and
no salesman will call—so write today!
(p——————— T T T LT L L ]

FOLEY MFG. CO.
716-9 Foley Bldg., Minneapolis, Minn, 55418 |
! 5end for FREE book on Money-Making
facts about the sharpening business and
Special Combination Offer.

NAME
ADDRESS

-

I

|

|
|

1

I

1

1

TOM McCAHILL SAYS:

“Buy g new

DI

It's got to be the
best way to clean
work-dirty hands
I've ever tried.”

CONTAINS LANOLIN TO KEEP
HANDS FROM CHAPPING,
KEEP SKIN SMOOTH.

WATERLESS
OR POWDER

Marketed by Harrell International, Inc., Westport, Conn, 06880
ST R
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DRIVIN' WITH DAN

(Continued from page 24)

don’t finish a race get paid? If so, how much?
—Kevin Lappi, Brainard, N.Y.

A. There is no fixed rule in Grand National
racing and Indy car racing. All cars that qual-
ify for the race are paid depending on where
they finish and on the size of the event. In-
dianapolis, where 33 cars start the race, pays
something over $9000 to last place. Sports-
car racing pays the least for last place, often
as little as $100. Grand Prix racing usually
does not pay past the sixth place finisher—
and there may have been as many as 22
starters. However, Grand Prix does have
starting money, which amounts to a minimum
of $1000.

Q. | saw you drive at Bridgehampton last year,
and wondered what caused you to spend so much
time in the pits.—Skip Dowling, Garden City, N.Y.

A. | was having problems with the steering
and handling, which were so bad that |
thought something was breaking. We checked,
| was convinced it was okay, so | pressed on,
embarrassed and bitter.

Q. When was the first Indy race, who won it,
what kind of car won, what was the top speed
and who drove it?—Bernard Etcheverry, Los
Banas, Calif.

A. 1911, Ray Harroun in a Marmen. The aver-
age speed was 74.59 mph. I'd guess that
the top speed was around 115 mph.

Q. I've heard that mountain driving is the best
way to break in a new car. Is this true?—Kenneth
Berg, USAF Academy, Colo.

A. | have never heard this, but I'd say that
mountain driving would be a little tough on
the car. If you had a long, hard pull you
might overheat things. Most modern cars are
not difficult to break in. But if you're deter-
mined to take to the mountains, try the
i Appalachians rather than the Himalayas.

If you have questions on rocing, high-performance
and everyday driving techniques, send them to "Driv-
in' with Dan,” ¢ o Popular Mechanies, 575 Lexington
Ave., New York, N.Y. 10022. Questfions connot be
answered by individual letters. Questions on mainte-
nance and repair should be addressed te the Auto
Clinic {see page 70).
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In What Business of Your Own
Can You MAKE BACK YOUR

INITIAL INVESTMENT in as
little as TWO WEEKS?

You Can Do It When You're a Successful
MERLITE PRESTO SHINE DEALER!

The initial investment in a Merlite Presto Shine Dealer-
ship is s0 modest, and the earnings you can make are so
surprisingly high, that it's possible for you to earn back
your initial investment in a= little a= 2 to 4 weeks! How many
other business opportunities permit you to recoup so quickly?

Imagine! You Offer a Genuine ¢ =95
SIMONIZ PASTE WAX JOB i 5“"

When vou're a Merlite Presto Shine Dealer, the equipment
which we supply vou and the system which we teach vou,
emible you to clean, wax and polish a car with genuine
Simoniz Paste Wax in as little as 20 minutes! You charge
only $5.95 for this genuine Simoniz wax job—about '
the usual professional charge. Yet you make up to $5.75
gro=< profit on every ear! Weekly gross profit up to $500.00
amd more is possible—as much as $25,000-$30,000 in a year!

NOW, HERE'S WHAT WE OFFER YOU:
|, REMARKABLE PATENTED INVENTION,

You get authorized use of patented HM Polishi ng Machine
(U.S. Patent No. 2,967.:415), which amazingly duplicates
the motion of the human hand, enables vou to start with a
dirty car and bring it to a lustrous, gleaming, protected
Simoniz Wax finish within as little as 20 minutes!

2. PERSONAL TRAINING IN YOUR AREA
WITHOUT A PENNY OF RISK!

Even before vou decide to become a Merlite Presto Shine
Dealer, we will send one of our skilled Instructors to trajn
vou in the use of the HM Polishing Machine and the aston-
ishing Merlite Presto Shine speed method. So easy, cven a
child ean do it, after a little training! After your personal
instruction, if you decide not to become a Merlite Presto
Shine Dealer, you're not out a penny! You take no risk!

3. PRACTICALLY NO OVERHEAD . . .
YOU CAN WORK FROM YOUR HOME.

The HM Polishing Machine operates on ordinary house current,
50 you can do all the work right at your home, if you wish,
amil =uve overhead expenses. Supplies and materials cost you
about 20+ per car, so your gross profit on a $5.95 Simoniz Wax
job is approximately $5.75!

4. START IN YOUR SPARE TIME.

Many of our most suceeszful Merlite Presto Shine Dealers held
on to their full-time jobs, started oot in spare time—evenings
and weekends. Then, when they =aw how much more money
per hour they were maoking with Merlite Presto Shine, they
went_intn full-time business of their own, and stopped punch-
ing the timeclock. You ean do it, too!

5. TREMENDOUS DEMAND EVERYWHERE.

Your astounding low $5.05 price draws a steady stream of
motorist-customers. You also get big commereial accounts: new
and used car dealers, flcet operators such az taxicabs, rent-a-
cars, ete., plus service stations, purages and ear washes, You
necid never run out of customers!

COMPLETE PROSPECTUS—FREE . . .
MAIL THIS COUPON TODAY .

HIEIILITE PRESTO SHINE CORP.

Bristol Rood, Dept. Y-15R, Mountainside, N.J. 07092

JULY 1969

“Above you ses one of our Merlite Preste Shine Declerships, op-
#rated in conjunction with o porking let. You con st vp your
own Merlite Presto Shine Dealership in proctically any location—

aven of home.”

Read What Merlite Presto Shine Dealers
Say About This Great Opportunity:

Larry Drain of lllinols: “Within 13 days of getting started,
profits from the buziness paid for the initial investment—
unil that includes my TV and radio advertising. Since then
I have been averaging between $1,000 and 13900 a week!
Hecause 1 cannot handle the business myself, | now have i
employees who work full time,”

Peter J. Strikwerda of New York State: “Yesterday 1 did a
60" x 12 l-year-old trailer. I hope this is a good beginning
in this area, because it was accomplished with ecase and
resulted in a great sense of satisfaction when 1 =aw the
trailer glistening. You can imagine the dirt, grime and film
that had accumulated in one year, Now [ would like to get
3 more machines ™

David J. of Masmsachuseits: “Just twa yvears ago my wife
and I returned to Mass, from Arizons. We were broke. I got & job
in a factory and then read about Merlite Presto Bhine, Then prestn,
I got my dealership and started making money as they snisl, Today
I bave a steady flow of customers, and we now own our own home
with sn aere of land.”

Pedro Hamirez of Puerto Rico: “As a Merlite Presto Shine
Dealer, I do Simoniz wax jobs on aircraft on a contract
baziz. Alremdy | have steady business contracts totaling
$500.00 @ month, Recently a domestie airline signed n con-
tract for me to do their 12-passenger Beecherafts at £75.00
per plane per month, and a plane takes me only 5 hours
Lo do.”

Steven Schorr of Long Island, N.Y.: “I am 156 years old and
in junior high school. My dad will let me do only 10 cars
on & weekend, although [ could do a lot more, if 1 dido't
have to do homework, Even so, I make about $50.08 a weck.
end, which will go te my college education. This summer
I've lined up 2 beach clubs, and 2 of my friends to do the
waork for me”

Merlite Presto Shine Corp., Dept. Y-15R

1081 Bristol Road, Mountainside, N.J. 07092
Rush ma complete Prospectus of my opporfunity fo male
big profits in & business of my own as a Merlite Preste Shine
Dealer. Everything comes fo me by mail, prepaid, absclutely
FREE, and entirely without obligation.

MAME =
ADDRESS_

) —STATE ZIp
In Canada: Merlite Presio Shine
475 King 51. W., Teronto, Ont.

1
I
i
'
'
I
I
I
I
I
[
]
'
"
'
'
I
1
I
'
]
]
1

27



Turn on the Fun!
Outclass and Outperform Anything that Goes!

Fox builds the world’s most wanted mini-

bikes! Exciting trail models for Trail Blazing,
hunting, fishing and camping . .. Finest cam-
pus bikes for swingers, shoppers, swimmers
_..A "hot dogger" scrambler that's not a bit
timid for the field or track. Many models are
street licensable.

FOX CORPORATION
Janesville, Wisconsin 53545
Also makers of the World Famous
FOX TRAC SNOWMOBILES and GO KARTS®

FIND BURIED TREASURE!

12 95  10-D0AY MONEY BACK
PPD

GUARANTEE

Treasurc Probe

1h pnrhhif. T
detedbor

JMODELS AVAILABLE
Complete kit with assembly
instructien 312 _95 PPD
Fully assembled and insfre- *
ment III!I'IN at factory for
peak periormance, 31695 PPD
Fully assembled with powerful
Built-in loudspeaker and plug-in

earphone. Your best buy, !;.2'3.5 PPD

TO ORDER—send cos eck, or

Find buried gold, silver, coing, war
relics wilh new sensitive detector. Fully
transistorized. 1969 model. ldeal for
beach combing, ftreasure and coin
hunting, prespecting for gold. So
sensitive 1t will detect a single
cein or gold mugget. Nothing
else to buy. Gives lowd, clear
signal, when meflal is
detected, WEIGHS

11,5 POUNDS

; _money order.
m*ﬁ; $3.00 deposit for C.O.D.
) - In H.J. add 4% sales tax Each
“o(WREASURE BOUSE
includes
& (TRE JEie
Dept. PAA PO Bor 3 Tessent New Jersky 17763 earphane.
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New Table Top Invention Puts YouIn...

PROFITABLE RUBBER
STAMP BUSINESS

Home Operators now make - -

$16.50 AN HOUR in Busi- : ‘ .

ness once monopolized by | = 2 -
- .

a few big companies

Bpecial rubber stamps bring hlih kv
prices—cost only pennies tomake ™
on new, low-cost table top machine, 0 S,
Take 27 cents worth of material, -
make perfect stampa, the kind businesses
and o&cu now buy by the dozen at 32.75 each. Muxe uﬁ to
B16.50 an hour. Start in spare time in your own home. Run
machine on kitchen table using ordinary electrical outlet.
Make any kind of stamp. We'll send you free information
without obligation about this established, highly profitable
usinesa, We'll aven finance your start. For free
nformation send name address today on a posteard to:

Ruhber B.tampDl-r,..i5I2lmis.ﬂlnt.H-!-HE.GH&HIE.III.EMEE

¥

ALL TRANSISTORIZED |

| wentors all ower ¢ r =
| provide the magie spring-board to sudden riches. R

WEATHERPROOF ENAMEL. WWD COLORL

v NAND LETTERED SIGNS af »L00 & vr
SEND $1. (515451 %ss) FOR ILLUSTRATED LIST
DEALER INQUIRNES INVITED

FooTui, Sien Co. STtupbio KF
9009 SANTA MONICA BLVD. LOS ANGELES, CA. 90069

iravel the SHORT way

avoid wrong turns —
save time, money
and frustration with

A, . al

ALR _ WAY & . leading
) stores
COMPASS evarywhere!

AIRWAY COMPASS, Mexico, Indiana 46958

At Last @ H-w]_m;'l?lngl_'r_iﬁmph
GAS TURBINE

JET ENGINE

Build from easy to follow plans. Length 15",
Dia. 82", Wt. 15 Ibs. Fuel: Gasoline or Kero.

g -

“Sereamin Demon'' develops 20 H.P. Ideal project for serious-minded
hobbyists, students; scientific and industrial arts classes. Make on 9%
metal cutting lathe with milling attachment, For use on small racin
boats, midget cars, etc. Full size assembly drawings with critica

dimensions, bill of materials and photos. Price $5.00. No C.0.

¥ .
SAVOY SCIENTIFIC, BOX 1338, SANTA MONICA, CALIF. 30406

HEAVY DUTY BALL-BEARING PUMP

IRRIGATE = DRAIN = SPRAY » CIRCULATE = All-metal,
rust-proof XB. Stainless shaft. Use Y& HP or larger.
1 HP for up to 5,200 GPH 60° high or 3,000 GPH jrﬂm
25 well. 144" inlet. 17 outlet. For belt or direct
AFIVEE o oeoccesnrrman e et $12.95
Type P won't rust or clog. Bronze bearing.
Hundreds of thousands in use. Up to 2.4
GPH, 17 inlet. 34" outlet. .......cccccccons $£8.95
P'pd. cash with order. MONEY BACK GUARANTEE.

LABAWCO, Box 2, Belle Mead, N.J. 08502

|-N-V-E-N-T-0-R-S
WE NEED INVENTIONS

Sell your invention fer eash—need money for Patent?—Are technieal
problems holding you baek? Universal Inventions has helped in-
110 world—just like yourself—why nutgﬂu? inventions

MEMBER, we

either sell your invention or pay you a cash bonus, Write for details.

UNIVERSAL INVENTIONS, Dept. 13, Marien, Ohio

America's No.-l Classified Section
Can Be Found On Page 53

In This Issue
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NEWS BRIEFS

)( -rays reveal gold wings

Her name was Per-en-Bast. She was a
young dancer in Egypt about 700 B.C. When
she died at age 18, she was so highly re-
garded that priests placed a pair of solid gold
wings on her chest to protect her in her after-
life. For 26 centuries the golden wings were
hidden, undetected wunder her wrappings.
They have now been revealed by X-ray photo-
graphs taken at the Manchester Museum,
Lancashire, by Roy White, an amateur Egyp-
tologist. Museum officials said that they
would never unwrap the mummy.

Saucers to stop echoes

Fiberglass ‘‘flying saucers' were recently
suspended from the ceiling of the Royal
Albert Hall to rid it of its notorious echo.

This great
RIDGID

Tube Cutter
gives you 3
tools for the
price of 1.

It's the RIDGID MNo. 15
tube cutter, and it's one

of the handiest tools ever
invented!

One. It's the smoothest little

tube cutter available for all -
3" through 1%" copper, ’ @

brass and aluminum tube,
also thin-wall conduit.
Two. Our tool is also a
reamer. The blade folds
into the frame where it's
out of the way but always handy.

Three. The Mo. 15 is also a gas cylinder wrench. The
key is cut right into the blade... it can't get lost.

So get 3 lools for the price of 1. Get a RIDGID No.15
Tube Culter at your Dealer's. He carries a complete
stock of Work Saver Tools
from The Ridge Tool Com- RIMID
pany, Elyria, Ohio 44035,

JULY 1969

| tn huy
| heat for earh joh,

HEAVY DUTY WELDER

“"BEST FOR THE MONEY"

LIFETIME

MDNET BACK
GUARANTEE

TRIAL

$18.95 7

Delivered |

WELD,
BRAZE,
SOLDER,

ANYOMNE CAN USE. Xo experience needed, Make or repair 1,001
ltems, Operateg on 110 V., 30A, for |u=nr.|u. No tanks or refills
produces  to 11,000° heat, Twin Carbon  Torch  eontrols
YOU CAN'T GET A BETTER LOW COST
WELDER. 500,000 In use. LIFETIME GUARANTEE. IT iwm-
eratlve, simply return, We repair or replace and ship free. GO

PLETE, READY-TO-USE. YOU GET: heavy duly welder In rug-
redgililnat lon toreh  and
|i|||‘ Free %@ pack
hrazing

ged metal cabinet, ground elamp, cahles,
rn-:l holder, welding manual and  helmet,
“TOUCH WELD™ rods for instant aml automalic are,
rods, 4" carbons, solder and fux,

Additional extra $2.00 pack weld-
m ing, brazing rods, carbons, flux &
solder.
ORDER TODAY ON 10-DAY MONEY BACK TRIAL

Hend only $1.00 and pay $18.05 plus C.0.D. and delivery c!mrzu
or send E18.05 and we pay dellvery in contlnental 17530,

FOUR-WAY WELDER L0,

1810 S. Federal Street Dept. R2-G, Chicago, lllinois 60616
29



MAKE IT BIG

PROJECT METHOD HOME TRAINING
IN INDUSTRY ...
IN YOUR OWN BUSINESS...
IN MILITARY OR GOVERNMENT

ELECTRONICS DIVISION

« Master Course in Color TV Servicing

Color TV Smrl:ing”

Master Course in TV & Radio Servicing

Practical TV & Radio Servicing

Master Course in Electronic

Communications

FCC License Course

Master Course in Electronics

TltMﬂllF

« Industrial and Automation
Electronics

» Computer Electronics
« Basic Electronics

N O
#
AIR CONDITIONING, REFRIGERATION DIV. m
« Master Course in Air Conditioning, :

Refrigeration & Heatin I [
= Air Conditioning & Heating - |

» Refrigeration @ @

T r—— e ———
MECHANICS DIVISION
g g
Truck Mechanics - b
* Automotive Mechanics
« Truck & Heavy Duty Mechanics =

« Master Course in Auto &
« Engine Tune-Up & Electricity o

ry

P N e,
-; T o

HOME APPLIANCES DIVISION 'iw
« Home Appliances Master Yy = o ;’ l
Technician's Course -t .

« Home Appliances Servicin

T includes new Exclusive
« Handyman Appliance Repair

Circuit Trainer

NATIONAL G SﬂHOULS
WORLEWRDE TRAINING BINCE 1908 VETERANS
4000 South Figuerca Street Los Angeles, Calit 90037
CLASSROOM TRAINING
AT LOS ANGELES m Ny ]
e il
=

-

FREE BOOK & SAMPLE LESSON

NTS occupies a city
block with over a
million dollars

in training facilities.
Check special

box for details.

NATIONAL G2

J 4000 So. Figueroa St., Los Angeles, Calif. 30037

J  Piease rush FREE OPPORTUNITY BOOK & SAMPLE LESSON ;’m'-
far division checked below. Check one only. | ;

I o ELECTRONICS DIVISION Vet
J O AIR CONDITIONING, REFRIGERATION DIV. J
[

{1 MECHANICS DIVISION I
(Dept. 201-79)

§ O HOME APPLIANCES DIVISION J
§ Name Age ]
I nddress I
l Gity State Zip
] [ Check for veteran training under new G. |. Bill. @
(] Check if interested ONLY in classroom training
| at Los Angeles
‘_--—-----_--—--
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WHAT'S NEW

OUTDOORS

BY DAN FALES

THE FIRST INBOARD ENGINES ever
offered by Outboard Marine Corp. are now
available. Gale Products Div. of OMC is
making 210 and 250-hp models. Both are
overhead-valve V8s of 307 and 350-cu.-in.
displacement, respectively.

Standard features on both engines in-
clude solid-state electrical regulator;

Quadra-Jet, four-barrel carburetor; re-
movable stainless-steel inserts in water
pump, and OMC four-point cushioned en-
gine mounts with micro-adjustment. The
engines have standard water intake cooling

with fresh-water cooling systems avail-
able. Each has a hydraulic marine-trans-
mission—Warner model 71—with available
gear ratios of 1-to-1; 1.5-to-1 or 1.91-to-1.

Gale Products is producing these in-
board engines both on an original-equip-
ment basis for boat manufacturers and for
the replacement market for those of you
who want an OMC inboard.

A NEW, LIGHT CHAIN SAW from Pio-
neer will be on the market very soon.
The superlight Holiday II weighs in at
just a little over nine pounds. Though
this isn't the lightest saw on the market,
Pioneer hopes it will be the least expen-
sive of the superlights. Holiday II has a
12-in. blade; an automatic chain-lubri-
cating system and a 2l%4-hp motor. * * %

POPULAR MECHANICS
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VOLESWALEN OF AMERICS, 1NC,

Who knows what evil lurks in the hearts of used cars?

14-point insp

It takes him

the transmission . . . the wilds of the electrical
. the dppr}w: of the engine.

H' h!—- fi I‘dS the car e pure arn hE re-
wards it with o sign that says "The -::J!Eﬂ r guar-
antees 1007, to repair or replace the engine,

) transmission, rear ¢ front axle
| assemblies, brake s 1, electrical
5~,rs1e.r‘n for 30 days or 1000 miles,
| whichever comes first."

ood can still triumph over evil.



archery

amans game,a womans sport,a childs play!

Waorld-famous archer
and bowhunter,

Fred Bear, can't give
your family personal
instructions, but he
can do the next best
thing. He can see to it
that anly the finest
bows, arrows and
archery accessories are
produced in his plant
in Grayling, Michigan,
O Drop Fred a line.
He'll see to it that you
receive his new

full color catalog right
away. There's a bow
and price range for
every member of the
family, from little
beginners to seasoned
hunters.

=LA E ancHERY

DNV ISR E VICTOR COMBTORMETER CORPOMATION

Rural Route One = Grayling, Michigan 49738

Train for top jobs, top earnings, in PHOTOGRAPHY

NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly,
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while -
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by M.Y, State Ed. Dept. Ac. ';
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT
TRAINING in all profitable phases of photography and Creative Motion Picture Course. QOur 60th year.

HE'# YORK INSTITUTE OF PHI]T[IGRM'H‘I’ llJ West 33 St New York, N.Y. 10001, Dept. 49-7

& Unlmat& {%{L‘Bﬁg’gﬁ%ﬁu had :ff::ﬂ

drive vehicle climbs moun-

e, e tains, fords streams, hauls

iy vertical miller, drill press,
surface grinder. polisher too!
$139.50, incls. maotar &
parts, Reguest free catalog.
or send $1 for 40 pg. de-
tailed handbook.

man-sized loads. Runs all day
on a tank of gas.

Write Rokaon, Inc, 160 Emerald St.
Keene, N. H. 03431

BG-9 / 350 Broadway / NYC 10013 | ﬁ'g;ﬂ;:‘;;% ST FNRL I mlﬁg E!IS NG
POI.I(E CAI.I. CONVERTER | ::,E:f{’l;:%m MEN /WOMEN—BIG MONEY AT HOME First

day profits! Make your first import trans-

TUNER CONVERTERS. 1's¢ with ~a, action order 10 minutes after you get my
standard radios. Hear dramatie et ""—‘\i’-.l o plan. Thousands more dazzling products
events while they happen. Ameri- ‘?" 34 from overseas. Deal direct—below whole=
can muade, solid state. - suly prices. Mo product investment. Full op
G117, For Police & Fire Calls, part time, Write for FREE BOOK today 10..e
High Band (150-164)..55.95 II.EI.I.I‘.HGEI Dept. G2257, 1554 §. Sepulueda. Los .ﬂ.ngelu, CA 50025

6120. For Police & Fire Calls. e

Low Band (30-50)..... $5.095
. T Mt & o ("'\ Prlnt YourOwn
i Tower Callk ov.orieres §5.95 | Cards, Stationery. Aavertising, Cireuiars,
G118, World Wide Short Wave, 25, 31, 41 Meters (7-12) ....... §5.85 labels, photo and movie titles, e ureh waork,

. -} tags, greeting, sympathy, prayer eards, rti!
6125. TV Wireless Microphone Transmitter. ... . $8.50 Brove v, Do for el 41 s ehort
Muney back guarantes. Order now from:

Own a Printing Business
Johnson Smith Company, Dept. 107, Detroit, Mich. 48224 Good Profit, Kaised printing like engraving
Hend for eatalog of 2000 Sciendific, Hobby & Novelly Iltemes,

too, Have home shop, We supply everything.
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Direct from factory, only. Eusily followed
rules. Write now for free details. KELSEY
PRESSES E-37 Meriden, Conn. 06450




motor oil.

ability to resist harmful eflects of
stop-and-go driving. It's refined by
lubrication specialists from 100%
Pure Pennsylvania Grade Crude

The oLi'! killer:

Traffic signals can be murder on

But Quaker State has a natural

Qil, the world'’s choicest. Then
it's fortified for extra protection
against the rust, acid and varnish
caused by an idling engine.

You can’t avoid those short
trips. But with the right oil, you
can make more of them.

Quaker State your car to keep it running young.

BY CATHERINE BILSKI

UNCOVER THE TRUTH about flooring
with the booklet Nine Questions to Ask
When You Shop for Floor Covering. The
free brochure explains what the backing,
weight and number of stitches to the inch
mean, and compares the gualities of vari-
ous fibers with such factors as durability,

JULY 1969

texture, resilience, resistance to fading,
cleanability and removability of spots and
stains. Specify the booklet number (No.
CG 4A)) and write to Johns-Manville,
Box 290-F, Murray Hill Station, New
York, N.Y. 10016.

TEST YOUR OWN HOME WATER sup-
ply for invisible hardness with the water
test kit. If your water has any degree of
hardness, a simple chart lets you deter-
mine the approximate cost of softening it.
What hard water is, what a home water
softener does and why it pays to soften
water are explained. The kit is free from
Culligan, Ine., Northbrook, I11. 60062, * * *
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INCOLAC DOES
WHAT REGULAR
PRIMER-5EALERS

CAN'T DO.SEALS “;'5;’
OFF TOUGH STAINS A2,
LIKE CREASOTE. /| Incolac
PRIMES OVER PRIMER
‘HOT' PLASTER. SEALER

EVEN PRIMES
VARNISHED SUR-
FACES TO TAKE

PAINT. FLAT WHITE.
PRIMER

DAP || g

DAP Inc..Dayton, Ohio 45401 Jr's:msu:unr ar Figh, .
Also available in Canada

e Be a SURVEYOR
&\ AND MAP MAKER

JOIN A SURVEYING TEAM—

et in on plannimg of highways, beidges, dams,
subdivisions, etc, 1000s big pay jobs openm now
to qualified men. U.5. Buned of Labor Statistics
predicts shortage of 50000 civil engineering
technicians (Surweyors, ete) by 1975, Emy
home-study plan trains you. Send for “SURVEY-
ING CAREER KIT"— ALL FREE! No salesman will
call. Write & state age.

" NORTH AMERICAN SCHOOL OF
- SURVEYING & MAPPING 4500 Campus
Drive » Dept, 4177, Newport, Ca 92660

ACCORDIONS
s and AMPLIFIERS

BIG SAVINGS up to % or more on famous make accordions.
Over 40 models. Standard and new electronic models. Buy direct
at low discount prices. Get five-day home trial. Small down pay-
ment, easy terms. Free gifts. Trade in allowance. Money back
uarantee, Rush coupon for color catalogs, discount price list.
cordion Corp. of America, Dept. R-79, 5535 W. Belmont
Ave., Chicago, lllinois 60641

| IC) A1
ACCORDION CORP. of AMERICA—Dept, R-73
COUPON 5535 W. Belmont Ave., Chicago, lllinois 60641
BRINGS | send FREE Color catalogs and discount prices. In-
FREE clude special information checked:
I COLOR [J Amplifiers [ Button Type Accordions

CATALOG. | Name
DISCOUNT | Address
PRICES | city State_ Zip
 — — — -y — | I — —

RADIAL ARM
SAW KIT...
for under %10

Buy direct from fac-
tory, assemble your-
self. Incl. ¥ h.p. G.E.
moetor, easy to follow .
instructions, all parts, i

nuts and bolts. Guar. for life pat. pend. radial arm track; twice
the usual bearings for extra rigidity, greater precision. Rips 24",
crosscuts 127; belt brake. $99. complete, freight col. Kit less
motor (any stand. ¥ h.p. or larger will do) $84.85. With optional
G.E. motor developing 1 h.p. $108.65. Money back guaranteed
by one of world's largest manufacturers of bench power tools.
Write for brochure. Terms if desired or check or M.D. to
American Machine & Tool Co., Dept. PM79, Royersford, Pa. 19468

HEP“WEH with a 6 or vV=8.
H.D. ADAPTORS for using Car,
Compact and some Truck engines.
‘iState wvear & model, Jeep or

t."! Want fast action? Give us
FULL INFORMATION. Send 525.00
Dep. and we will ship correct kit,
bal. COD. Send full amount for
prepaid shipment. Wire, phone or
write today. Details FREE

HOOSIER MACHINE PRODUCTS CO.

312 8. K. &th St., Phone 276-3442, Pendieton, Oregon 8TBOL
POPULAR

4y MECHANICS MINI'BII(E

FROM 26-IN. BICYCLE FRAME

—with VARIABLE SPEED TRANSMISSION, as fea-
tured in June "67 issue, Step-by-Step plans,
photos show you how. PLAMS, $2.50, refund-
able with order for wheels, engines, clutches,
kits at Discount Prices. Order Plans, or send
25c for Catalog, today!

Dept. PM-7 5t. Charles, Mo. 63301

3501 $150 NG
GILLIOM MFG. CO.

See what owners
say about the
Chevy Impala
(after 1,250,000
miles) and the
Olds Delta 88
(after 900,000

miles)

In the August PM

* Cumulative
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Nigme ” /
. ANOTHERWEEKON Y MUST BE A
T veues s monnols Slarsath. || Jus i 100 s Exmart
= AND WHAT HAVE

GOT 10 EI-;DW FOR THAN THIS...

IT:
- HE |“ w" I- .," i .:

= "\Iu:‘.
S \

MAKE A LIVING

4 HEY,GUYS!
GIVE YOU ALIFT?

-/ PETE! HAVEN'T SEEN
: ¥OU SINCE YOu
QUIT THE FACTORY!

/
SOME CAR!YOU MUST
BE DOING ALRIGHT

FOR YOURSELF, PETE!
e OF THE GUYS WHO KEEP T

ALL THIS NEW GEAR YOU READ

YOU BET! I'MIN ELECTRONICS NOW!
ABOUT IN THE PAPERS - I'M ONE

RUNNING'

HOME...WITH _

TO KNOW IN MY SPARE TIME, AT

LIFETIME PLACEMENT SERVICE

\ CAN LINEUPA GDODJC'B“F_DE/

/HOW ABOLIT YOU? WANT A GREAT JOB |

INELECTRONICS, ToO? GET FULL

FACTS IN CIE'S 2 FREE BOOKS!
Bl SEND BOUND-IN

A CARD NOW/

IF CARD IS MISSING, MAILTHIS COUPON

&
cl Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Dhio 44114
Please send me 2 FREE books describing opportunities in
Electronics and how to prepare for them.

Mame _ Age
{please print)
Address
City. State Zip
[] Veterans & Servicemen: check here for G.l. Bill information
Accredited Member National Home Study Council PM-26
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DETROIT

LISTENING POST

BY BILL KILPATRICK

FORD’'S NEW MAVERICK, introduced in April, is already battling a rising price
balloon. Having pegged it at $1995 in stark trim, Ford has held the option list to the
minimum, the idea being to keep the car competitive with the lower-priced imports.
But potential buyers are said to be pressuring dealers for both luxury and performance
options, a move that—if heeded—will drive the “as delivered” price of the car far out
of the range Ford's trying to hold. A possibility is a boom in add-on items sold and
installed by independents. Ford could find itself in an ironic profit dilemma: try-
ing to hold the price down to keep Maverick competitive on the one hand, and on
the other, watching all that nice option gravy go elsewhere.

LOOK FOR HOTTER SIX-CYLINDER ENGINES in the near future. US. auto-
makers, anxious to hold retail prices down to stave off encroaching imports, are turn-
ing over all stones in an effort to cut costs, yet still give buyers the performance they
seem to want. One approach is to engineer and produce higher-performing, less-ex-
pensive Sixes that will be smooth, reliable, provide plenty of go, still have enough left
to operate such power-robbing extras as airconditioning. Advent of the subcompacts
could provide a big push in this direction.

MID-ENGINE CARS, touted in this space as being the sporty car wave of the future,
are a hot topic here with at least three—possibly four—auto companies working on
experimental units. In that the design as presently conceived (and executed by
Italy’s Ferrari, for example) restricts seating to two, look for outfits fostering a
go-go image to pop with the first models. Known to have their hats in the mid-engine
ring are Chevy, AMC, Ford, possibly Pontiac. The concept could precede a Detroit
trend toward racier-looking cars, said to be on tap for the mid-"70s.

PLASTIC BUMPERS—tough, cheap, resilient—are more and more a fact of life.
Look for all makers to go heavy on ’em when the new "70s bow this fall, particularly
Chrysler, perhaps even Ford. General Motors introduced such rigs on Pontiac’'s GTO
a year or so back, but is said to be “taking a second look"” before ordering their in-
stallation all up and down the line. One clue as to why GM is taking that “second look”
might be its work on a new bumper concept that will do away with the wraparound part,
replace it with a plastic or rubber half-ball designed to stick out from the lower
outside corner of the front fender. If GM goes this route, presumably its future
bumpers will consist of the half-ball fender extensions plus a straight, flat bar, prob-
ably made of some form of chromed plastic.

DESPITE RUMORS bandied about, the likelihood of either Chevrolet or Pontiac
dropping their “no racing” pretense is as remote as ever. Top-level GM policy con-
tinues to turn thumbs down on any active, open racing effort by any of its divisions.
An open fact, however, is that those who do go racing with GM components can get
all the factory cooperation they might need or want. But President Ed Cole told us
that chances of seeing a GM factory team on major race circuits are nil.

CHRYSLER STYLISTS have done an outstanding job in giving Dodge's new Chal-
lenger a distinctive appearance apart from its sister car, Plymouth’s new Barracuda.
Both cars, due this fall, share much in common, including body shells. Yet buyers
will have no trouble telling which is which, thanks to styling touches unique to each
car. The Challenger, for example, has a side panel crease running the length of the
car. The Barracuda doesn’t. The Challenger has an open, rectangular grille; the Bar-
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racuda, a grille that's bold, well defined. |

CONVERTIBLES in the next few years
will go the way of fender wells, running
boards and rumble seats as automotive
memories. Industry stylists, supersensitive
to buyer whims, have noted that softtop
sales in what one would imagine to be
“convertible country” (Florida, Southern
California, for example) have dropped
almost out of sight, buyers apparently
opting for airconditioning rather than
rumpled hair and rattles. Our guess is
that Detroit will drop convertibles alto-
gether by 1975, perhaps sooner.

YOU CAN FORGET those exotic automo-
tive powerplants you've been hearing
about—steamers, electrics, hybrid gaso-
line-electrics and so on, That's the opinion
of GM president Ed Cole, anyway. Speak-
ing at a recent GM-sponsored press con-
ference on automotive power systems,
Cole said present and immediately fore-
seeable technology dictates the internal
combustion engine as the best all-around
power source for cars. Cole admitted such

engines contributed to air pollution, but |

said refinement of present designs could
and will reduce car emissions by 80 per-
cent and more. Regarding turbines, Cole
said GM would have turbine-powered
trucks on the road in another couple of
years, but that high materials costs and
certain performance drawbacks precluded
their becoming a major power source for
automobiles. Demonstrated at the con-
ference were several GM experimental
cars, including a steam-powered Pontiac
Grand Prix (complete with power acces-
sories and airconditioning) and four mini-
compact 512 “commuters” powered by
electric, hybrid, and conventional engines,
one type of which is shown below.

The 511 Commuter is a three-wheeler
powered by a conventional four-cylinder
engine capable of moving the car at a top
speed of 80 mph. Transmission is a

torque-converter type three-speed auto- |
matic. Car is 149 in. long (a VW “Beetle” |

is 158 in. long), 63 in. wide, 40 in. high,
seats two. GM said it had no plans to
produce the car.
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If you
change your oll
every 3,000
miles,we have bad
news for you.

At three or four thousand miles, if you
drive like most people, your engine has
made more sludge than the detergent
in the oil can handle.

So instead of going into the oil filter,
the stuff starts to settle inside your engine.

You could change your oil sooner.

Or you could put in a can of CD-2 for low
mileage cars. Add it when the oil's
changed. Or at 2,000 miles, if you'd rather.

This CD-2 is a concentrated detergent,
not a thick “additive.” It'll keep
your engine clean, like a new one.

Soit'll act like a new one longer.

The other CD-2. we also make a CD-2
that stops oil burning in older cars. So be
sure and get the right one. It may be con-
fusing, but one kind couldn't do both jobs. l,-:‘ ’
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ON-THE-GO

GAMPING

BY WADE MITCHELL

NOW IT'S ELECTRIC WINDOWS ON COACHES! Several coach manufacturers
have negotiated with Japanese firms to buy tiny electric servo motors for trailers,
campers, motor homes. Suggested uses include opening and closing roof vents, side
vents, and even some of the louvered windows with short-throw movements from
closed to full-open position. Think of the convenience of flipping a switch on a hot
night to open distant windows or vents. And of being able to close such windows
without getting out of bed when cold winds blow. Powered coach windows are in-
evitable, and soon.

BUILT-IN “ROLL BARS” NEXT? Factory literature from some coach companies
(such as Glastron) already refers to steel overhead channels as roll-bar protection,
which is undoubtedly a good idea. If roll bars can protect life and property on race-
tracks, why not extend the same built-in protection to coach owners facing the dan-
gers of everyday traffic? It makes sense. And it shouldn't add much to the total
production cost.

ONE-PIECE FIBERGLASS BATHROOMS are taking over the RV coach market.
These supercompact units include a shower, toilet, sink, shelving, ceiling and all-
plastic seamless exterior. The coachmaker simply drops the one-piece bathroom into
place and plumbs it. Lower maintenance costs, elimination of leaks and faster instal-
lation are some reasons cited.

LUMINOUS PAINTS FOR COACHES? An expert with the nation’s largest paint
manufacturer reports that some coachmakers would like to coat the back walls of
trailers, campers and vans with luminous, fluorescent or reflective paint. Object: to
prevent rear-end collisions when visibility is bad. Reflective paints could be a nui-
sance on open roads. (Who wants to follow a blinding white coach?) But in foggy,
stormy regions reflective paints could save lives.

ALL-ELECTRIC COACHES COMING. Butane-propane fuel can be eliminated en-
tirely by portable electric generators with dash-mounted, pushbutton start. Advan-
tages include the ability to power everything from the refrigerator to a powerful
airconditioner from one power source. Motor homes already have large gasoline
tanks, a ready fuel supply without special modifications. All-electric coaches are only
months away from the sales lot.

METAL UNDERBELLIES MORE POPULAR. As the advantages of full metal under-
bellies are understood, more buyers demand them. Protective skin under the coach
blocks out rust and corrosion due to splashed water, mud and salts. It also elimi-
nates heat loss, entry of vermin and cold floors. In rough country, metal belly-pans
protect against damage to plumbing and exposed electrical lines under the frame.

DIAMOND-REO OFFERS FLATBED CAMPER CARRIER. This long-familiar name
brings back nostalgic memories for many of us. Now the company is offering a spe-
cial truck bed that can be used for regular stake-truck duty during the week and as a
heavy-duty coach ecarrier on weekends. Installation of the coach is handled with four
corner-mounted cam latches. Standard equipment on the Trend Country Wagon
(Reo’s nameplate) includes a 327-cu.-in. V8 engine, five-speed all-synchro Clark
transmission, and other complementary squipment for coach duty. The coach can be
a house-car body, motor-coach body, or even a travel trailer with the axle assembly
and wheels removed. * h K
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Toyota and

all the rest ate Jeep’dust.

6 Jeep'
4-wheel drive
wins the
toughest

off-road race
ever run.

ey
-
'Jeepﬂ wheel drive
The 2-Car Cars.
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The Mint 400. 400 miles of
dust, sand, gravel, gullies,
rocks in the scorching
Nevada desert. Ford was
there. Along with other
4-wheelers. And some of

the world's best racing
drivers. Of the 32 starters,
only 7 finished. 3 were 'Jeep’
vehicles. In first place?
A'Jeepster Commando'
Roadster...complete with
options like V-6 and automatic
transmission. Second place?
A'Jeep' Universal...the old
reliable. Just goes to show:

‘Jeep' 4-wheel drive is still

number one. See your 'Jeep’
dealer. Test drive any of
the 2-Car Cars. You 've got

todrive it to believe it
Karssr Jewp CORPORATION

TOLAGD Drad a5




UMNDER POWER, the 99 held road well in wet

Sleek, Luxurious, Rugged

r LY, ol = L

This newest entry from Sweden
adds up to an attractive buy in
the medium-priced import field

By BILL KILPATRICK, Auto Editor

TEARING AROUND a multicurved, snow-
banked course plowed out on the ice of a
Swedish lake may not be everyone's idea of a
perfect testing ground for a new car, but it sure
is fun. So is driving through lovely snow-filled
pine forests over winding, up-and-down roads.

I got to do all this, plus a lot of highway
driving, during a trip to Sweden this past winter
to preview the new Saab 99, a stylish, somewhat
sporty sedan recently introduced to the U.S.
market. Also, I've driven it over many of our own
INTERIOR is roomy, tasteful, comfortable highways, so I feel I know it fairly well.

This new Saab, while incorporating many
features of its predecessors—front drive, roll
cage construction, off/on free-wheeling, for ex-
ample—is nevertheless a quite different car.
It's six in. longer and four wider than the
familiar Saab 96 and boasts a 30-percent boost
in interior dimensions. In fact, thanks principally
to the absence of a center drive tunnel, the rear
bench seat will take three average-sized adults
in reasonable comfort. Offhand, I can't think of
any of the 99's price competitors (around $2900

(Please turn to page 44)

POPULAR MECHANICS

THE NEW 99 is o real goer on ice and snow




Johns-Manville
FGA shingles
give your roof
a chance
to outlast
your mortgage

You can bank on a roof of Johns-Manville FGA Seal-O-Matic shingles.
They contain moisture-proof fiber glass and asbestos.
Materials that don't rot, don't swell or shrink. So your shingles don't
move around. They just lie there. Beautifully. In any weather.
Look for FGA shingles—in a wide choice of attractive colors
in several styles—at your nearest J-M dealer.

So you won't have to worry about your second or third roof
while you're still working on your first mortgage. .

UM
Johns-Manville

L
~

f—"*“‘f_
o L
- _'_._' e \r

Box 290-BA New york, N. y. 100
o
formation on your FGA

By
!
= 2

i “S‘Mm"ma' shingles.

Please send me mare in

Address

|
|
|
|
|
l Mame.
|
I
I
|
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Take your pick of 1000s big salary jobs
open to Draftsmen. U. S, Labor Dept.
reporis "42% more Draftsmen needed
' in next 10 years—not enough applicants

to fill jobs available now." Easy home-
study plan has helped 100s beginners to-

—many with only grade school training.
Others report good earnings drafting part time
while still learning. Why not you?

RUSH COUPON FOR FREE KIT!
Mail coupon for FREE “DRAFTING
CAREER KIT,” Sample Lesson, [Jils
Drafting tude Test includ- ]

ing new 5-Way Drafting In- » ’
strument & 20-Page Book, ."
“Your Future in Drafting" = *\\\

ALL FREE. No salesman will \J|]
call. G.l. approved. Write today.

:'inm AMERICAN SCHOOL OF DRAFTING, De
4500 Campus Drive, Newpart, California

1 Rush “Drafting Career Kit." including Book, le
i Lesson, Aptitude Test & Drafting Instrument—All Free!

} KAME AGE
| ADDRESS

AT
Pl =~ === - -9
i \

TACO TRAIL 100 — MNew, rugged, big-
wheel performer — $219.50. Other
models as low as $119.95. Kits less en-
gine, clutch, chain at $49.95. Send 25¢ for
brochure, free decal. 130-p. eatalog— %1

owi "\ L
Mow you can use this ONE power-feed shop to turn rough lum-
ber into moldings, trim, flooring, furniture . .. ALL popular pat-
terns. RIP . . . PLANE . . . MOLD . . . separately or all at once
with a one HP motor. Use 3 to 5 HP for high speed output. Low
Cost . . . You can own this power tool for only $30.00 down.
Send Postcard Today . . . No Salesmon Will Call
BELSAW POWER TOOLS, 900K Field Bldg., Kansas City, Mo. 64111

A4

ward $5535, security, prestige as Drafismen |

SAAB'S NEW 99

(Continued from page 42)

East Coast P.O.E.) among current imports
than can offer similar accommodations
and still keep a straight face.

Up front, driver and passenger get what
may be two of the most comfortable
bucket seats extant. Done in nylon
velour, the seats adjust back and forth,
up and down. The backs are adjustable
for rake down to almost flat for road-
side snoozing. And the unique “doughnut”
head restraint doesn’t interfere with the
99's good allaround visibility.

The dash is simple, easy to read, and all
controls are highly accessible. The igni-
tion switch is on the floor between the
front seats, as is a unique handbrake that
works front drums independently of the
four-wheel, power disc brakes. Also on
the floor is a smooth, short-throw four-
speed gearshift.

Under the hood is a new, quiet in-line
four-cylinder overhead-cam engine built
for Saab by British Leyland. Because the
engine was designed for all-weather

| operation, including instant starts in Scan-
| dinavia's often-numbing winters, mani-

folding has been somewhat restricted

. meaning power isn't all it could be with
. freer breathing. Even so, 100 mph is pos-

sible, this from a 107-cu.-in. engine crank-
ing out a modest 87 hp.

Pure driving pleasure

For all its nice touches, however, it's
in pure driving pleasure that the 99 comes
on like Gangbusters. If, as a thing to
drive, the car has any drawbacks, it's
the want of a bit more power. Still, I
found myself overlooking even this minor
complaint as I gloried in the great kick of
ramming the 99 through corners.

I personally found the 99's suspension

| about right—stiff enough to keep my mind

on what I was doing, yet gentle enough
to let me drive long distances without
feeling I'd been put through a wringer.
There's independent wheel suspension up
front, a lightweight solid axle aft, coil
springs and telescopic shocks all around.

I drove the car in bitter cold and
found the heater/defroster setup a cozy

- comfort. In heavy rain, though, I wasn’t

too impressed with the system's ability
to defog the windows, but the flow-
through ventilation was fine.

Adding it up, this new one from Saab
has a lot going for it. It's a nice, well-
thought-out car, and the workmanship is
outstanding. I think it's well worth your
attention, particularly if you have to do
most of your driving in hilly country
subject to the “joys" of ice and snow. * * %

POPULAR MECHANICS



Now one soldering tool
combines all the advantages
of a lightweight pencil type iron
—a fast heating soldering gun
—and tip temperature control.

NEW
WELLER
TEMPMATIC

Temperature *
Controlled

i WELLER ELECTRIC CORP., Easton, Pa.
snlderlng Tnnl World Leader in Soldering T:t:ll "

featuring Weller's . umpnnant protection even on and off. Ideal for electrical
exclusive new POWERHEAD in the most delicate work work, hi-fi, models, hobbies.

: g situations. And it eliminates
The long-life, high efficiency frequent tip changes and filing. Choice of models—5%$12.95 list

POWERHEAD is another great Model GT-7A has T00°F
innovation from Weller. It The entire tool weighs only " chisel point POWERHEAD
contains the Weller tempera- 7 ounces. Yetitcanbeused 71 Cree! POl

ture control system. The for light or heavy duty Model GT-6B has 600°F.

POWERHEAD gives maximum  soldering. Trigger turns heat %" conical point POWERHEAD

Says JOHN BENNIE, Pittsburgh, Pennsylvania
“Thanks to your wonderful training, | have been

able to earn $20 to $25 extra each and every

week doing little locksmith jobs at home and

after work at my regular job. Th|5 is the

best trade a man can take up.

Be alLOCKS

Train at HOME—Earn While You Learn. Add 50% - MAIL
100% to YOUR INCOME with casy spare time FOUPF?ENE
earnings. Cash in on the nation-wide shortage— 3

.5;:?:‘?? FREEi' —

L1'Ir’i"ur use with course. Kl
R - '
H:

1

Professional Equipment
includes

trained locksmiths in great demand! Quickly step ILLUESJSETED LOCKS -PICKS—PARTS —KEYS
into a big pay opportunity job or start a high- ¥or a future as SPECIAL TOOLS & SUPPLIES
profit shop of vour own. your own hass or all FREE for use with course.

in a high-pay

Earn Extra Money RIGHT AWAY! All Muaster job. write now
Locksmiths Special Tools, Equipment and Sup- f';’.t'ff.”nl,l!,‘i:

Averedited, Nat'l
Home Stuwdy Couneil.

plies Furnished FREE for use with course. Only school of its kind. Licensed by State of

Age, cducation, minor physical handicaps don’t —:-._11:_-::_12_.;;.1 EEL};II;E“BW-—-— =
5 Z L a ;" i = salklv 1
matter in this growing trade. "f!’m; can quickly ' | oeKSMITHING INSTITUTE, Dept. 1110-079 .
qualify as a skilled locksmith, It’s like a fascinat- § Little Falls, New Jersey 07424 1
ing hobby. Study at home as little as one hour a | Please send FREE llustrated Book—*Your Big Oppor- :
" tunities in Locksmithing,” complete Equipment folder

week. Guain practical experience through complete : and sample lesson puges—FREE of all obligation—(no !
well-illustrated lessons. Do real jobs on car locks, |} salesman will call), -
house locks, padlocks and safe locks. under the 1 ]
: . : : A y Name, 1
guidance of experts. FREE lllustrated Book, write | i
now. LOCKSMITHING INSTITUTE, ) . !
(Div, Tech, Home Study Schools) 1 City. State Zip 1
Dept. 1110-079 » Little Falls, New Jersey 07424 e o o o o - -
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Hot, New Multiband Portables

LARGE DIAL on Allied's new wide-range portable
makes it easy te tune any of eight separate receiv-
ing bands. On flip-up lid is o werld mop ond time-
zone indicater. For portable wse, the set runs on
four flashlight batteries in a handy clip (below)

Allied’s 8-band receiver
brings in police, aircraft
and marine broadcasts as
well as regular AM and FM

By FOREST H. BELT

HE RADIO CRACKLED into life:

“Car 906, stand by at freeway exit 3.
A small plane’s in trouble and may have
to land on the road.”

Those words, coming from a new multi-
band portable on the desk beside me,
were the beginning of a fascinating vicari-
ous adventure one afterncon recently.

The radio voice spoke again: “Car 906,
the airport says the plane is down in your
vicinity. Please check and advise.”

The car responded: “Can’t spot any-
thing except a small plane circling over by
the racetrack. Maybe he can see some-
thing. Can the airport call him?”

“Will do, 906. Let you know.” I gave up
trying to work and switched to the emer-
gency aircraft frequency, 121.5. Sure
enough, the tower was talking to the cir-
cling plane. The pilot reported seeing the
other aircraft head down for an emer-
gency landing near a water tower. Quick-

~ly, I switched back to the police frequency

as the airport relayed the information to
the police dispatcher.

“Car 906, airport says the plane is down
near a water tower."”

The tension mounted as the minutes
passed, then came the final message, short
but sweet:

“This is ear 906. I'm at the plane. Nega-
tive injuries.”

This kind of excitement is yours for the
tuning if you have a radio that can bring
in shortwave broadcasts as well as com-
mercial stations. In the past, listening in
on various broadecast bands usually meant
owning three or four different sets, each
with its own narrow range of coverage.
Today, versatile, new multiband portables
cover so many radio services they let you

(Please turn to page 52)
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Tune In Almost Anything

Zenith's luxury-loaded
Trans-Oceanic has 11 bands,
even functions as a marine
radio direction finder

By SHELDON M. GALLAGER

ENITH'S FAMOUS Trans-Oceanic

portable, an outstanding multi-band
receiver since its introduction in 1939, is
up to some new tricks. The latest model,
the Royal 7000, has 11 receiving bands—
more than most wide-range receivers. It
also has a pretuned, crystal-controlled
weather channel on which you can get in-
stant weather reports around the clock.

The most ingenious new feature is a
swivel base that lets you use the portable
as a marine radio direction finder. You
rotate the set on the base until it points
toward a known radio station on shore.
You can then plot compass bearings from
an azimuth dial on the hinged front cover.
A BFO (beat frequency oscillator) makes
it possible to receive code as well as Con-
sol and Consolan navigational bearing sig-
nals, A tuning meter helps you bring in
stations sharply and locates the precise
“null” point needed for accurate direction
finding.

In addition to the pretuned weather
channel, the other 10 bands cover regular
AM and FM, aircraft and overseas
broadcasts on 150 to 400 kHz, marine and
amateur shortwave in two ranges from
1.6 to 9 mHz, and five international short-
wave bands from 13 to 31 meters. These
11 bands let you get in on just about any
shortwave, foreign or commercial broad-
cast on the airwaves.

The solid-state receiver operates on
batteries or house current. The flip-up
top panel contains a world map and
time-zone indicator. There are two built-
in antennas plus a connection for an ex-
ternal antenna. Price is $269.95. The
swivel base, an accessory, is $13.95.
Zenith Radio Corp., 1900 N. Austin Ave.,
Chicago, 11l. 60639. * ok ok
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WANT TO KNOW where you are? This new Zenith 11-
bond portable can be mounted on a swivel base and
uvsed as o rodio direction finder for navigoting ot
sea, as shown below. Battery compartment in back
holds nine flashlight cells in tubes (inset above)
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Today let these
AMAZING
SHOES

b ADD INCHES TO
YOUR HEIGHT!

Nothing liks a pair of “ELEVATORS™ to help
you get up in the world! In seconds, thess

miraculous helght-increasing shoes
maks you almest 2 inches taller]

And na ene will suspect that
you're wearing them because
“ELEVATORS" look Just as
smart and feel just as
comfertable as any
ather fine shoes

Writs for FREE
CATALOG today.

h

- ELEVATORS®--

1 lruth- rllhu

I Dept. S5107K, lruliﬂn Mass. 02403
! Please send free catalog

| MName
| Street
: City State

e CLIF AND MAIL COUPON MOW = = =+

-

l

v

LESS THAN 15¢ PER OIL
FILTER CHANGE WITH
AMAZING

STILKO

ETERNAL
OIL CLEANER

Full-flow ail filtering system wuwses the
best-known filtering material available
anywhere—toilet tissue—already proven
in thousands of automobiles. Recom
mended for all types of cars and trucks.
Keeps oil cleaner sludge-free and carbon-
free. No costly installation or mainte-
nance—simply spins on in place of regu-
lar throw-away filter! Each filter change
ess than 15¢ and oil lasts longer

users report never changing aill
guaranteed. Send check or MO for

95. Or send $5.00 and pay balance
Include Make, Model & Year of car,

engine type and no. of cylinders

STILKO ETERNAL OIL CLEANER
7445 Convoy Court
San Diege, Calif. 92111

HOW MANY HANDY DANDYS

DO YOU MEED?
Handy Dlndrl lriduhl-lrt tlgl that snap onta

pegboard and guarter-twist glass jars,
such a8 used for h-lhr food and which can
usually be had FREE! Ideal for storing all
kind of 'Hp‘PllfI parts and amall tools. Sam-
iln pack caps anl B for $1 *% 38 for
3.50 ¢ F2 for $6.00 *+ 200 for I-:Il- 50.
Postage prepaid in U.5.A. No C.0.D.'

Wickli Hu Industries, Inc., P.O. Box zua PM-T,
Wickliffe, Ohio 44002.

TREASURE & COIN DETECTOR __ &
—gra—

10-DAY FREE TRIAL |

Mew electronic circuit |

TWICE THE DETEC- | »~

TION ABILITY of any 95
detector in this price 2 m;
range of your money

back. Find gold, silver,

coins, old weapons, etc. agree it will out-

Works through earth,
beach sand, water,

wood, rock, etc. New | [/
circuit gives more Iy
power, more depth. | [/
Mot a “probe” type ||/

low price or return in
10 days for refund of

but a fully elec- Iy Fully mm.lum'lmd
tronic, 1969 model | || uses ordinary 8V h!c::l'.r.
detector never [ weighs 2 pounds. Gives
offered before and | loud, clear signal when
available only I' cbject is detected.

from 'J'II-I.‘.ING
Only detector in -'I,u Complete, ready to operate.
Ihll'ptiﬁ!l.’l.ﬂie [l Send §$29.95, check, cash or
i M.O. for post shipment

f or $3.00 pay postman
MBNE'!' BMTK | $26.95 plus small C.0.D. when
You st '/

MOTHING ELSE TO BUY.

delivered.

VIKING DETECTORS

Dept.v-2, Box10880
Houston, Texas TT018

JIFFY KNOT

ELIMINATES KNOT PROBLEMS,

GUARANTEED TO HOLD!
FAST TIE AND RELEASE with this new
device of many uses: Tent ropes, boat moor-
ing and anchor |ines, elothes lines, ear-top
carrier ropes, truek or trailer eover ropes,

ete. Heawy Steel. Can be permanently
mounted with serews or holts. 4 for $1.00.

Shlnned U, 8. A. postage prepaid, no

EAPHI [:U. 448 W. North 5t.,
Kalamazoo, Mich. 49007.

IMPORTED

STILETTO POCKET /3%

KNIFE 4

DMLY

9" Overall Length
5" When Closed

» Opens instantly

il'ﬂ

Opens  instamily
: — fglding Finger
S puard snaps imte
euilsgn Sulemati-

. Shll'l 'nd .u“'l. IIIJ:Ilr “D.I:I.I.
1LY

NN N e Yo

® Stainless for years of long hard

perwice, A Enife you will
:rl“‘ te gwn, Cuaras.
Wandy Back in Five

% il net satistind. Send
l|.‘| % ples 25¢ fo cover pasl-
age and hasdiing. NOT SOLB
TO MIMDES. Flease stale sgn.

WESTBURT SALES CO., DEFT.SIA
P. 0. BOX 415, WESTBURY, N. V.

Steel Blade

FREE!! FDWERH;I, MUSCLES FAST!
Fantastie Mew Diseoveries In the science of

bodybuilding. Now, inm the J-ri\rury of your
bedroom, our method will add inches of pow-

erful museles to arms, chest, shoulders &
legs. Learn seerets om frimming fthe waist
with ultra-modern melhods—fast! Results

Guaranteed! Send for free brochurs, Universal
Bodybulilding, Box 5327, M-17, MNortheastern,

PER-FEC W

DRILL SHARP-NER

GUARANTEED TO BE THE
FASTEST & EASIEST DRILL
¢ | SHARPENER IN THE
MARKET POSITIVE
RESULTS

x| "@

) \_ T
-.SIHFI.il'- o
\ | EASY TO usE

DORDER NOW §

S DEALERS
COINDING WHETL NOT INCLUORL  WANTED

4 T.W SIMPKINS CO. &4

4510-B MONTANA / EL PASO, TEXAS 79903
STEREO TAPES—Cas-
sattes, 4 track, B track

g cartridges, open reels.
109% discount off monufacturers list
price. 160 poge cotalog 30¢ de-
ductible on first order. Plus free
mailings on all new releases. (IF
IT'S OWM TAPE, WE HAVE IT).
STEREO TAPES UNLIMITED

2318 SHEFFIELD, DEPT. P.M. 7
CHICAGO, ILL. 50614
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YOU FOR IT”
You Can’t Lose With This
Two-Headed Magic Coin!
This half dollar looks real be-
cause it is real . . . except for
the fact that it's the same on
both sides. Made from two
actual coins, . . it defies de-
tection. Great lucky piece and
conversation piece. Order
either “Heads"” or "Tails” and
you're headed for fun.

ONLY $3.95 POSTPAID
Send check or money order to
NOVELTY COINS

Dept. ¥ = P. 0. Box 111
Painesville, Ohio 44077

YOUR NAME
IN

DIE CAST LETTERS

wiryone has a 9ood reason to identify some-
thing they own, somothing they've made,
something they like—with a name, a phrase,
a4 greeting; and nothing identifies better than
Die Cast Letters. Mow you
can individualize your home,
YOour car, Your FIEe pPOfRDE-

— -2

|
;:::_l_'ll with distinction that |' 'I?llui.l"l:!
ts 4 Ming. Die Cast Let- 2 ]
ters ofer a MEW mode in | ."“Slfs.lnurﬂ
| T ELY: 2

home decoration by person-
alizing unigue ideas at & re-
markably low cost.

FREE BOOKLET. Tells how
Wellman Die Cast Letters
can be used to identify, beaus
tify and boost your ego,
Available in a wariety of
ililti fram 157 ¢ gl
WELLMAMN PRODUCTS COM-
PANY, 1445 East 49th Street,
Cleveland, Ohio 44103,

-

e

NEW SLIM-GARD Trims inches off your

middle, waist, hips & lower back without
dieting—without cxercising! All you
wear it. Stretches approx. 6°. Made of finest,
mart resistant neoprene rubber. Easy to slip
rff & on. Sizes: 8. M, L. $9.98 S| m-Gard

Co., 531-32nd St., Dept. 38-7902, Union City, |

N J. 07087,
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Pro-style  Automatic

Batting Practice Machine

do is |

battery operated — with 10
plastic balls & bat. Safe indoors! ss.ﬂs

pop's, too)—his ewn batting machine!
Serves up balls automatically, just
like the ones the big leagues use!
Battery-operated machine pitches 10
polyethylene balls with adjustments

for height of sluggers, and distance |

odjustments for speed, Specially con-
structed hollow balls, completely safe
indoors, stay round no matter how
hard they're hit,

With polyethylene bat, 10 balls. (Uses
single flashlight battery, not included.)
$9.98 plus 75¢ for postage ond
handling.

Prompt shipment. Satisfaction guaranteed.
Send check or money order—no C.0.D.'s.
Send for FREE color catalog of unique gifts.

HOBIE Dept. PX-79

7 Delaware Drive
Lake Success, N.Y, 11040

r-'_.'—I_l_'_-_l

100 SHOT

PELLET STINGER

HATIOMAL SURPLUS Dept. PM-TGU

BOX 02§, MIAGARA FALLS, N Y. |43
.---._l_.-.-'—-‘

A boy's dream come true (and his |

WHEN
ANSWERING ADS
| GIVE YOUR
' ZIP CODE

Disposable Water Purifier

Attaches
in

Seconds |
Lasts |

-

for
Four
Months

The only tried, proven, aml aceepied in
expenalve throwaway waler purifie
no Inztallation costs | i
Hemaoves bad taste, wilor, ohlurine, s,
fram water. Remowves uiste of  soeel o
plastic tank storage, Can be sl o
hoane, camper, trailer, atlaclies
eazily on /10 faweets, [ giarmtesd or
maney hark ONLY 53.95 ppd.
1 TSE THIS HANDY CoUos 1O o

|IJJ'.'I1:I.'<ﬁ YOU'R IMIPERIAL WATER
]

]

PURIFIER
PMease send me——_Linperial Water
|'Ilrjf_!l.‘T‘=_ The o=t of FEAI wiier purd
I tier is ZLu5 (Callfornia reshlents ailid
| 8% Tur mxd. Koclosed is my cleck or
I mpaneEy oriler Do the wosonnt of
| Xame
I Adidress

I OIS e M P
I MOUNTAIN FRESH WATER
I PURIFIER CO.

i 03 W, Plew Palevarid

1 Loz Angele<, UCallfornin M1
1 “Dealer anil manafacturer  ingirics al-
i tached 1o letterhedd will reeeive our im-
1

rpedlimte aliention. (213=00%-20500)

Thousands of
exciting tool
valuves!

SILVO (BRAND NAME) TOOL CATALOG

Thousands of Exciting Veel Values! Stanley,
Millers Falls, skil, Thar, Wern, Disston, Wies
Wellsaw, Dromel, Spocd Sprayers. Plumb,

Huaot, Kennedy, Channellock, Portor-Cable,
Rockwi-ll, Helios, Vise-Grip. Crescont. Rodgid.
Pony Clamps. Unimat, Foredom «nd many other
Mationally Advertised brands of Tools & Sup-
pligea. We ship Coast to Coa=t at orices Hard
tn Beat. Send 25¢ for our big 132-page toal
cataleg. today. Silve Hardware Co., PM-T,
107 Wainut 5t., Philadeloha, Pa,  19106.

HEALTH CAN BE CHEAP
'hiysical Fitness Gy Bel Plans for only 2,00,
Why puy Mumlreds of Daollars for expensive
equipment, Wt my pluns you can huild vour
wan Livin for lesz than E1e 00 complele with
welghts, bar bells, ete, The whnle family wiil
Iove to Belp build this do-ir-vourself Cym 2er,
I'lus how 1o stop smoking aml md galn welght,
Bemd 22,00 1

PIERCE HOME GYM AND HEALTH CLUB,
Martinsburg, Ohia 43037,
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START YOUR NEW CAREER NOW!
without overhead, any place, any age!

UPHOLSTERING JUST
ONE CHAIR can

ou as much
pg;‘nurprmntr*

l!lr k!
b it o preseat
-y

Start Learning NOW'!
AL home, or in the garage,
in your spare time.

UPHOLSTERY CAREER BOOK &

Start as & part-time hobby ...
you just slip into the immanse flow of upholstery

then, as you learn

work! Earnings to 310 an hourl Learn to re-
upholster sofas, lounging chalrs, sttomans, built-
Iins, trailers, boats, campers, autos. Once you
learn, you will have one of the most fantastic,
money-making skills in Americs which no one can
ever take away from youl Work the hours you
choose — in any location choose — big city,
small town, farm, beach, mountains, snywhere.
Six Ilétl‘umllﬂr- kits included FREE! Send for free
UPHOLSTERY CAREER BOOK today — plus free
sample lesson. M.U.I. approved by Calif. Super-
intendent of Public rnl-m.lntlan Send for free
information and free career book nowl

APPROVED FOR VETERANS

MODERN UPHOLSTERY INSTITUTE, Box B99-BW)
Orange, Calif. 92669 ]

GIVE YOUR
ZIP CODE
WHEN ANSWERING
ADS

‘ IMPORTED LOCK-BLADE KNIFE

' n”.m.“’c.ﬁ?‘“.'.‘,'" wien In e, POSH !’.‘""‘“"“r
relea pocket sise m TURE
1.|.-|1t:r | ed mainions stesl zunm
I METAL. Narrow
[F17Y -'I“ thiek 5]
b mrw eAVY dltr.:mr}"
‘ handle.,

Order now.

m\l\u

} Metal Plercing Throwing Knife
!iﬂl'm I'ﬂr“rl‘:'lhl e * It ll“hun b::ll

FAST hil ™ 'l'm’l'
ﬂ 'hml.lﬂi. thrills, tarmets, fiazor
! r han te. m-"il 1
! E“ 1‘ J Knife- I.hlvirh‘ instructions

IIEEEHL‘.\' MAIL-ORDER Dept. PM639
BOX 826, MIAGARA FALLS, N.Y. 14302

mﬂlh‘lil‘i Comfortable
Fuards.

Outdigs the big ones! |
This hot mini with 8 5- | e
speed 100 ce Hodaka

engine accelerates from

to 50 faster than most

heavyweights that cost

$1000 more! W Even |

more big bike features
have been added for
'69. B models, starting
st $69.95. W Send 25¢
for brochure, %1 (re-
fundable) for packet on
entire line. Dept.PM79
1775 8. First 5t., San
Jose, California 95112,

+ Detect buried. gold, silver,
Write for free calalog
5 Powerful models.

s l 3 £
Ppd
(i
" ALL TRANSISTORIZID

1345
U

“ DEALER INQUIRES INVITED

TREASURE PROBE DEPT. PAR

PO Box &4 LAKEWODOD N.J. OBTOI

INVENTORS

[ | IH‘HEHTIOHS—NIW PRODUCTS—IDEAS M
\"II.GI'IDI& P!REFARED -
nr Cowinnércial Anpéa
o DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS
. oaibed 2fates Pofent Ofee formier Parent Examiner
L'wited States Dept. of Aring former Patent Adviser

Member: United States Chamber of Commerce
=ecomd Decade of Reliable Service Lo

INVENTORS—MANUFACTURERS—ATTORNEYS
B == o o= s FREE CONSULTATION sn o e = = [ ]
THE RAYMOND LEE ORGANIZATION -
230-Z Pork Ave., New York 10017 (212-MU &-8500])

B SEND FREE ... . iy o B ironnarion B
W Name [ |
Address
City Stat Zip__
sl EE EEEEEEEEEEEEDN

50

DEALER

% (OF

LAKGEST SELECTION of tiny,
all-in-the-ear, behind the ear,
eyeglass and pocket models.
FREE HOME TRIAL. No obli-
gation. Money back guaran-
tee. No down payment. Easy
terms. No salesmen or deal-
ers. Order direct and save 65%. Write for free catalog.

PRESTIGE, Dept. D-34, Box 10947, Houston, Tex. 77018

When you see
this mark

LAR|
MECHANICS|

PRODUET FEATURE

You've seen the produet in
Popular Mechanies

POPULAR MECHANICS



SPECIAL OFFER — ORDER TODAY

5 BIG FEATURES ONLY 79 95

e Gear Drive

> ee PRODUCTS'— " 1940 H STREET  FRESNO, CALIF. 9372)

— e — — — — — — — — e — — — T e S S S S — — — — — — — — — ——

]
i |
| e Avtomatic Chain Qiler CHAIN BAW
| « Weighs Only 10 Ibs. KIT I
= {iaduding Bdr eed. Chain) . 80% Factory Assembled.

s Instant Starting .
| = Industrial O & R Engine ‘ r. y g ;h._.__ . I
|  FACTORY T el B Lk | i
I Angg-l?LED ‘_.' wd 5% Califernia Tax I
e .0.D. Deposit—Send Check or M Ord

: CALIF. a—— l'”‘h'l-'EE"_‘“_-_-: - C.0.D. Requires 50 % Deposit—S5end Check or Money er |
L |

MAKING ENGRAVED PLASTIC
“ 1 SIGNS ON A SCOTT ENGRAVER
odems &

Rh-gi}‘i*- Make professional engraved signs in minutes. Scott
Bl \ 20 engraved signs have a markup of up to 500%.
- Work 2 hours a day and earn up to $150 a week

extra. Complete with accessories—everything you
need to start—from $130. Write for free catalog.
Dept. PM 769,

L SCOTT MACHINE DEVELOPMENT CORP.
" 215 PROSPECT AVE.
P.0. BOX 217 = WALTON, NEW YORK 13856

Next Month in
Popular Mechanics

Maverick vs the Mob
Ford says its new subcompact’'s main competition is the econ-
omy import. Could be . . . but after our side-by-side comparison
tests, we're not so sure that Ford is right.

Portable Power for Camping Comfort
Light and sturdy electric generators are now packaged so you
can have take-along power in your camper. PM gives you a
rundown on what's new in portable generators.

Build This Foldaway Hobby Center
It's a hobbyist's dream, a work center that has everything.
Swinging panels, roomy drawers and lots of shelves provide
Plenty of storage, and it folds into a compact unit.

How They Keep Yo, gafe—Without Getting You Killed

Old-fashioned test methods often wrecked the very thing they
Wer€ ~upposed to protect. Now a fascinating science called
Nondes rctive Testing checks out bridges, buildings, wings on
airplanes eyen candy bars—without touching them at all.
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NEW MULTIBAND PORTABLES

(Continued from page 46)

tune in virtually anything you want to
hear on a single dial.

I like to listen to FM music while I
work, On some days, like the afternoon
the plane went down, I have fun eaves-
dropping on local police calls. At night I
listen in on hams talking around the world
or pick up overseas shortwave broadcasts.
On weekends, it's exciting to tune in
tower conversations from a nearby air-
port. From local highway patrols, you can
get a line on traffic and road conditions,
especially helpful in bad-weather winter
driving.

All of these things are possible with a
multiband receiver. For my own use, I
chose Allied’s new Model 2682 eight-band
portable. For news and other commercial
broadcasts, there’s regular AM. For fine
music listening, there's also FM. For ma-
rine transmissions and other medium-
wave listening, there's an AM band from
1.7 to 5 mHz (megahertz.) Two bands pro-
vide continuous shortwave coverage from
5 to 24 mHz. Then there's the aircraft
VHF AM band from 108 to 136 mHz. Fi-
nally, land-mobile services are covered
on two FM bands—the low range from 30

to 50 mHz and the high range from 148 to
176 mHz. These are the bands that carry
police, fire, taxi, railroad, radio-telephone
and industrial two-way communications.
The only service missing is the Citizens
Band.

The solid-state portable plays any-
where you want to take it on batteries
and can be switched over to run on house
current when you're home. It has a sensi-
tive telescoping dipole antenna, plus a
connection for an external antenna when
you're using the set at a fixed location.
There's also a jack you can use for plug-
ging in earphones in addition to the built-
in speaker.

The front cover swings up and on the
inside are a worldwide time-zone chart
and a dial for converting foreign times to
local time. The FM band has AFC—auto-
matic frequency control—and there's a
noise limiter on the VHF frequencies to
clip out interference from passing cars.
There's a tuning meter that also doubles
as a battery tester to warn you when your
power is getting low,

The Allied portable sells for $89.95 and
is one of the best buys in multiband lis-
tening I've found. It's available from Al-
lied Radio Corp., 100 N. Western Ave.,
Chicago, Ill. 60680. L

START A MONEY-MAKING BUSINESS
FOR LESS THAN $50!

You can have your own lifetime business right at home
.« .work in spare time . . . and make up to $200 a month
CASH! My FREE PLAN gives you all the facts: How
io start, how to grow. You don't need previous expe-
rience. You don't have to sell. I'll even finance you.
People bring you the work and pay cash. Over 90¢ of
every dollar you collect is clear cash profit. And you
work when you want to. Let me prove you r:ant find
a more certain, lower cost, higher paying
business of your own.

e Just Mail Coupon—No Salesman Will Call B
BELSAW SHARP-ALL CO., Stan Field, Pres.
710K Field Bldg., Kansas City, Mo. 64111

1
i
l Name
1
I

[ e — |

Address
City

[ TUNE UP ELECTRONICALLY
ANY CAR EVER MADE!

w COMPACT or LIMOUSINE »~ 4, 6 or § CYLINDER
+ DOMESTIC or FOREIGM -~ 6 WOLT or 12 VOLT
= POSITIVE or NEGATIVE EROUND

With New Improved Model BT-162

_ DWELL TACHOMETER

nSSUHEHﬂ' STAMTS, OFTIMUM PERFESMANCE and
MAXINUM GAS ECOMOMY with MODEL BT-182
MADE QRIEMALLY FOR THE PROFISSHONAL AUTOMOTHE
TECHMICIAN, MOQEL §T-62 WILL PAY FOR ITSELF MANY THMES
- OVER FOR THE AUTOMOTIVE NOBETEST AND EXPERIMENTIR
n... Mhptded BT- 183 will parlorm tha sevioen specifisd belew
. = = paditesn fe mpey shker fosky Moo mumersus b mestiam
It is no Pn'lg!r necessary to file points to  the Tachometer section of the Model BT-
smoothness when using the Model BT-162 162, = To locate a “miss” you need
The instrument will automatically make only discomnect or “short™ the spark
plugs one at a time with the Model BT-162
swilched 1o the Tachometer position. You
will be able to instantly identify which
un u.lllr plugwr 1r!qmn1!pts wire lead)
far

allowance for any existing “pilting" of
“wear.” = Indicate the most effective paint

setting without removing the distributor

cap. * Indicate the comect settings farl:l-
= [ar

ternal adjwstment type distribators
manufacturers’ dwell ang

tiens are included
with the Mocel BT
muathematically
ml:nﬂu-u.. im g3

omy and quiet engine runni 'lg :lrr'v,' uss
leﬂﬁ'm mangal includes manulacturer's dwedl angle recommen-
dalions for 8l cars. The manual is yours to keep even il you decide
o rertarn ihe inrumsend

SEND HO M

PAY POSTMA

v refer IJ E 'p [ g

s
i

$7

Try & for 10 days belo z.u:un
1 pmempleter




Anyone ¢an make it go.
We make it last.

Getting started's easy.

Keeping it going takes care. We have a motor
oil that does what it takes. Takes care of the
engine cleaning, while it's working on the vital parts.

Royal Triton motor oil gets along with all
kinds of engines. We've started some beautiful

working relationships. Make Wace w.th your englne,




If you miss the August PM,
you won't know. ..

...how Ford's
new Maverick
stacks up
against

the 'mob’

...or how to set

up a single
e e T antenna system

2t~ /}\\ W itansl for all your
ASIVIRNNRNAWARARAS T\/ ;. J F M sefs

ol|lo]||le

a L] - ]

...or what
owners say
about the &
Olds Delta 88 @

and Impala

Be the smartest guy on your block in August

Read Popular Mechanics
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office by the 15th of the second month preceding date of issue. The next available issue to place
an advertisement in America's No. 1 Classified Section is September. The closing date is July
15th. Send remittance and order to C. A. Martin, Popular Mechanics, 575 Lexington Avenue, New
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York, New York 10022. Please make remittance payable to Popular Mechanics.

AUTOMORBILES

Your Ad in Popular Mechanics will be
seen by more than 5,000,000 active buyers
Ior your products and services. It costs
only £1.85 per word. And, If vou wish to
run all or part of your ad in capital letters
-—you can do so for as little as TS5¢ per
word additional. Act now! Place your clas-
sified ad In Popular Mechanics today.

HOW TO TUNE UP YOUR CAR. Our
experience gives easy to understand know-
how, $1.00 G and B Associates, PO, Box
:[!Js_lrgufrms. Hasbrouck Helghts, New Jersey

YOUR Car worth $50.00 to $200.00 more

on trade, Full Instructions. $4.85 Pettit
Body Shop, 6198 W, Mich,, Ann Arbor,
Mich, 48104.

MIDGET CARS

QUR First 19 In Space. This lmited
edition lithograph has been created as o
tribute to Americas Gallant Astronauts.
12 X 18 inch chart ready for framing.
Only T5 cents. Popular Mechanics, Dept,
OWP, 575 Lexington Avenue, New York,
New York 10022,

AUTO SUPPLIES AND
EQUIPMENT

CROSLEY and mreiim car parts. Box 7,
Elmeont, N, Y. 11003

VOLESWAGEN Hop-Up Accessories and

Dune Buggy parts and pleces. Send $1.50 |

for complete jumbo catalog, GEM Prod-
ucts, Box 845, Carol Stream, Ill. 60187.

FIRESTONE PREMIUM GLASS BELT-
ED Wide Treads. New—MNg seconds. Any
Size 2/850.00, 4./899.00, FET $2.77 per tire.
Prepaid/Check ‘Money Order. Money Back

Guarantee, Wide Trac Discount Center,
1118 N, Las Palmas, Los Angeles, Cal.
anoas.

ATUTO Parts for old cars and new, All
makes, Catalogue 81.10, Antigue Auto,
Milwaukee, Wisconsin 53240,

JEEP Owners—VE conversions, Read
Jeep Owners, ad, page 34,

VOLKSWAGEN Replacement parts at
20"% to 507 discounts, Free Catalog, West-
ern Distributors. Box 316 D, Cedar Crest,
New Mexico 8T008.

INVEST $10. Save cent a mile or money
back free detalls- Berger Humid Gas SBav-
er, Erskine, Minn, 56535,

TRAMEMISEION OVERHEATING—I0%
of automatlc transmission fallures are due
to excessive heat buildup. £1.00 (refund-
able) brings heat range chart and Info.
Bill Tugerd. P.O. Box 4293, Panoramas
City, Ca. 81412,

| Detalls
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GAS-0IL HOG??? . . . Bmoking?? . , .
No Pep?? . . . Hard Starting?? (Save $150-
$250) with Motaloy Ring-Valve Job While
driving ¢%6.50 postpaid) Advertised here
every month for years! Continues saving
money on repairs, gas. oll for 100,000
miles! Absolutely true! inew engines too)
Nothing compares! ., . . Money-back guar=-
antee, You can't lose! Motaloy, Grantham,
Pun::n 1':n2:

BUGGIE BIN, under -seat drawer for V-
“Beetle'". $4.50 pair; $2.65 single. Mini-
smg* T4E BD. Trenton, Seattle, Wash.

PARTS Army Jjeep and truck parts.
Bpare Parts & uipment Co.. P, O. Box
751, Lexington, Kv. 40502,

HYDRAULIC Jack repair kits, parts and
supplies. Catalot 50¢ (in eoin), Hyvdraulic
Jack Packing & Tool Co., Inc., General,
PO, Box 3. Staten Islan.d M. Y. 103[4

TACH-DWELL Meter Save '?5"' build-
ing yourself, Plans $1.00, Harrison. Box
201, Bound Bruuk N.J. 08805,

"-"APGR Iniectar—wurks on ANY Car, uses
water and pat. Solution. Improve gas mile-
age, switch to regular gas, reduces carbon.
Smog. more power, Guaranteed. $38.95
P.P, Box 14154, Omaha, Nebraska 68114.

SAVE GAS More power with new Fin
Gas SAvVer, min. to install. Guaranteed,
Detalls $1. 50 Tlustrated plans $4.25. Kel-
J_E-mg;lterprises Drawer O, Gollad, Texas

RING And Valve job complete while you
drive. Reduces oll burning, increases gas
milesge and raises compression. Just drop
M-taloy tablets in tank, $8.00 and money

| back Guarantee, Mall Order Service, P.O.

Box 1041, Metairie. La. T0004.

NEW heavy duty CD ignition vsl‘.em
free. Kits $26.85. Assembled
536 .86, Denlers invited, Delta International
Ltdm Box 1946PM, Grand Junction, Colo,

FEDERAL-MOGUL Rod & Maln Bear-
ings With Precision Reground—010 X
—.010 Crankshaft $24.95 No Exchange,
265-83"" Chev, Ford 238-72-82"", Send
1,00 For WHOLESALE LIST, Decals &
Literature., Calparts, Box 1251, Wilming-
ton, Cal. 30744,

AUTO TRAILERS

BUILD Your Pickup Camper. Precut
Kits., Blueprints. Supplies. Literature 10é.
Comstock Trallers, Dept. 664, Parsons,
Kansns 6T357.

PICKEUP Camper, Traller or Pickup=--

Cover . . . Build yourself, Save! Complete
plans $3.95 each, Cover plans $2.00. Con-
version Plans—econoline type van $2.85;
passenger bus or delivery van $3.85. Batis-
faction Guaranteed., Equipment catalog
31,00 (refundable). Details 10¢. Viking
Camper Supoly, 98-F Glenwood, Minneap-
olis. Minn. 55403

MOTORCYCLES. BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

HARLEY -Davidsons — Used bargalns.
New. used parts, accessories, all models,
Bulletin 35¢. Knuth's (Factory Denler).
1753 Mualzm Milwaukee, Wis, 53204.

MDTURCYCLE TURN SIGNALS, Acces-
sories. Catalog 25¢. Houston, PM Lock-
port, Illinois 60441,

HONDA 50-80-160 Speed Equipment.
Cams—Blg-Bore-Stroker, Columbia Engi-

neering, 2105 E. 37 5t., Los Angeles, Calif,
Bonsa

BUILD “Popular Mechanies' MINI-
BIEE {featured June 1867 issue., Detafl

plans, photographs $2.50 refundable. Kits,

parts, engines: factory discount prices.
Catalog 25¢. Gilllom Mig.: PMC: Bt.
Charles, Missouri Ea.'il:ll
RECDNDII’IO:NED Motnrr cle motors.
Indian, Mustang, Royal Enfield, Suzuki.
Faris, Accessories, ‘'Minibikes,” Indian
Motorcycle Sales, Kansas Cilty, Misspur]
64127,
BUILD Motorblke From Blcsrle' Flans
£2; Go-Cart Plans . . £2: SBnow-

mobile Flans . . . $5: Go-Byk Industries,
Rur.hsav Minn, 56579,

ENGW TmeI»[Il!'.?TE & KART Hrn up ae-
cessory CATALOG, 8peed and performance
equipment-—manifolds, engine mounts, ex-
haust systems. Bend 2. G.EM. PROD-

« UCTS, 436 Rocsevelt Rd., Glen Ellyn, Il-

CAMPER Plans. ﬂnmpnct buses, Vans— |

Volkswagens, Econoliner., Dodges. Bulld
yourself—Save! Details—Dot Campers, Box
2115M, Culver City, California 90230.

CAMPING Traller kit tent top 18" size
$333.00 complete plans and Instructions
$3.00, clrcular 15¢. Stratford Trallers,
Stony Creek, Conn. 08405,

linois.
BUILD Your own mtmmn' ND W‘ELI:I-
ING REQUIRED! Plans $2.00. Westate En-
ter{:rises, Dept. PM-T, Box 8216, Ban Jose,
iornia 85117,

MD‘I‘GRSCDOTER llll} Minibike com-
plete with engine $50. Mo-ped $15, Briggs
and Stratton engine $12, (Mall order only)
send 35¢ for the Midget Motors Directory
listing these and other bargains indlvid-
uals have listed with us for sale. Midget
Motors Direcmrs. Athens, Ohlo 45701,

. MINI-BIKES.  Go-Carts,  Clutchs.
Wholesale Catalog 25¢. Loren Products,

Danville, Illinols 61832,

s

BE A Government licensed avlation me-
chante, Practieal tralning, Pree informa-
tion. Aero Mechanies School, Municipal
Airport, Kansas City, Missouri 64116,
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TREMENDOUS OPPORTUNITIES IN
AVIATION. Learn Aercsciences at home:
Navigation. Aerodynamics, Communica-
tions, Weather. Free Information: United
Aerosclences, P.O, Box 4104, Torrance Cal=-
ifornia B0503.

BARTLETT FLYING SAUCER. Amaz-
ing machine hovers 200 lb. man over

land,/water, powered b nrdinnrr ]i.nn
mower engine. Easy to gui to fiy.
Complete Plans, Kit Brucnure aud Photo
Review $3.00, Write: Herb Bartlett, Box
3234-C, Bcottsdale, Arizona BS257T.
AmBOnT Propellers, Engines. Plans,
Kits, pplies. Complete Alrboats, Out-

board Airdrim Catalog $1.00. Banks-
%13;1:", Box 3301E, Ft. Worth, Texas

JEANIES Teenle homebullt airplane.
All aluminum, Volkswagen powered, Pho=
to—Specifications—Material lists—Flight
reports $5.00. Money order only. Calvin
Parker, Box T27, Dauhnt Alabama 36526,

HOMEBUILT., Real enclosed helicopter,
24 pages ldeas, information., $2.50, Build
“executive” hellcopter, drawings, specifi-
cations, $2.00. Helicopter Development,
Box PMI147, Washington, New Jersey 07882,

AERO-CAR. Amazing Hovercraft bullt
easily with ordinary tools. Lawnmower en-
gine power, Carries one man plus. Hovers,
fiys forward., backward. sldeways over
land/snow/water. Complete construction

lans and brochure :5 25 qu—Proju:ts

ox 5118, Clinton, N J.

FREE Catalog., 1000 Aviation Sbaca
Books., Aero Publishers, 328 Aviation, Fall-
hrn:rk Calir uma

HELICD‘FTER One-Man,
Kits, Plans, ‘Iul’armation 10¢.
three-view drawings $1.00 Compeop, Box
1267, Redwood City, California 94064,

4

CANOES! aks! Factory-direct qual-
ity kits, from 00, Many different mod-
els. Canvas hulls. Strongest construction
materials, PFree literature. Sportzeraft,
Bux BSDH-PM Columbus, Ohio 43201.

BOAT FLAHBi FRAME KITS, BOAT

. World's largest catalog—Over 200
top design for the amateur builders. New

Portable,
Photos and

BOATS

catalog inecludes Cruisers, Runabouts,
ep  vee's, Catamarans, Trimarans,
Houseboats, Sallboats from small sail fish

to 34 ft. motor sallers, large selection of
inboard and outboard Hydroplanes, Send
::I. 00 for large new plan & kit cata

2.00 for catalog plus Boat Bufl El‘ﬁ
Guide, Clark Craft at Company, 16-P
ﬁqun Lane, Tonawanda, New ork 14100,

BUILD Your own hnat fmm our large-
scale blueprints, Books of plans give how-
to-bulld help. Hundreds of professional
designs—motor, sail or auxiliary—for am-
ateur builders. Free catalog. MoToR Boat-
ing. 858 Elght .'w: Dept. PM-RE8, New
York, N.Y. 10019

FIBERGLASS Cloth and resin, World's
finest cloth and non-run resin, at direct
mill prices. Flotation foam, Complete line
of plastics, silicon bronze and brass screws,
save 60%, No Sales tax, Boat Plans, Cata-
log 25¢. Freight prepaid, Stiles Boat Bup-
FII:I_:I EI%KIH . Linden Ave., Mantua Hts.,

PREE catalnm—plnns for canoes. kay-
aks, Quicksilver. 115 McGa-
vock Pikl.-. :t«h.shui.lle1 Tenn., 32714.

EAYAE Boat kits, Nylon covering never
needs paint or dope, assembles in one day,
Pust & easy to handle. Circular with pho-
tos 15¢, Stratford Trallers, 376p Stony
Creek, Conn, 06405,

PLANS, FULL-SIZE PATTERNS,
FRAME EKEITS with step-by-step instruc-
tions speclally for amateurs. Send $1.00
for new 96 page catalog of over 80 de-
signs, 8" to 36" Sall. Jets, Inboards. Out-
boards, Cruisers, Houseboats, Hot Boats,
Catamarans, Hydros “plus” boat trailers,
New “How To Build at Trallers” book
$4.00 ppd. Glen Designs, 9152 Rosecrans,
Bellflower, Calif. 80706.
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EKAYAKS—One-man $21.00; two-man
$26.00; SBailboats $45.50. Exciting Sitka Ka-

vak Kits known world wide for speed and
safety. Assemble in one afternoon. Free
pictorial literature. Box 582-P, Willoughby,
Ohio 440894,

FIBERGLABS CANOES, Four Emnmr
Models. Easily Assembled Eits. $30.85 up.
Factory Direct. Free Literature. River-
side Canoes, Box 5505-B, Riverside, Cali-
fornia 92507,

BOAT maintenance information, LIFE-
CALE, “GIT"-ROT. RUB-R-COTE, Fin-
ishes & Cleaners, Send for “How to do-
Where to do"" literature. FREE, Boatlife,
§-45 49th Av,, L.I.C., N.Y. 11101.

FREE CATALOG from manufacturer of
nylon and Dacron rope. Direct to you at
dealer cost. Other important accessories.
Write: West Products, Dept, 20, Box 707,
Newark, New Jersey 07101,

BOAT Kits. Molded Fiberglass, Save
money—assemble yourself, Factory molded
sections bond into one-plece craft. 30
models—14" to 32°, Cruisers, Runabouts,
Houseboats, Sailboats. Blg line accessories,
mnmrs. trallers Ens:.r terms, Free 80 page
catalo E fb BC-60, 1300 East
Cl urnsvil e. Minnesota 55378,

NEW
boards 4 HP. $109 . . . 7%; %218 . . . 9
Ele:tric $268 . 18 %332 . . . 40 Electric
$548 . . . 55 Electric $728 . . . All Sizes
. . Literature 50¢ . Electra Marine,
1427 Broadway, Brooklyn, N.¥. 11221,

RACE BOAT PLANS, EITS HDWE. Hv-
dros, SK.s, Runabouts. Inboard and Out-
board. 24 Model eatalog. 50¢. Champion

Boats, 8168 Schley, Wilmington, Calif.
90744,
MARINE EQUIPMENT
AND SERVICES

COMVERT Auto engines to marine. 68
Page Catalog, 50¢. Lehman Manufacturing
Company, 800 Elizabeth Avenue, Linden 4,
New Jersey 07036,

FREE 1869 Catalog—Gray inboard, in-
board-outboard marine engines, gasoline
and diesel, Graymarine Corporation, Cold-
water, Michigan 49036.

NEW, Used, relmilt. marine mntnrs Ma-
rine conversions, fttings. Free catalog.
Stokes Marine Supply, Dept. 24, Coldwater,
Michigan 48036,

PROFESSIONAL Marine engines from
Star Marine Kits, Engines—Gears—Props—
Evervthing necessary lor your boat propul-
slon. Write for free brochure, Star Marine
Engine Works, Berkeley, California 84710,

ATHLETIC AND BODY
BUILDING COURSES

“GIANT Arms.” Dr. Young's, D.C. rev- |

olutionary discovery. $2. Satisfaction or
Esrﬁlﬁu' Gaucho, Box 9308-87, Chicago

BIG Muscles fast., complete course $5.00,
Olympus Bodybullding, Box 431. Garden
{:it:l.r Michigan 13135

POWERFUL Musules fast.'
chure! TUniversal Bodvybuilding,
4327-C, Delrh:m Michinn 48126,

TRIM Or Build, Isometrie exercisor with
Instructons, $3.95. J. W. Schroeder, 10934
Langdon, Houston, 'I'l.".lf.l.s ?10?2.

BEAUTIFUL HUECLES FOREVER.
ORDER TODAY—COMPLETE COURSE
ARRIVES IN ONE WEEK—AFPPLY DIL-
IGENTLY FOR 150 DAYS—HAVE FAITH,
NEVER GIVE UP THAT'S ALL,
FABULOUS BUILD MUST RESULT.

Box

FAILURE IMPOSSIBLE, SATISFACTION |

OR REFUND, $2 SUCCESE ATS, BOX
1434, MUSKEOGEE, OKLAHOMA T74401.

SPORTING GOODS
AND EQUIPMENT

. Wholesale Catalog, Arrow
Eha.ita Broadheads, Fletchings, Fisharrow
Parts. Tools, Bows. Finnysparts, (22G),
Toledo, Ohic 43614,

|
|

Free bro- |

1988 McCulloch And Other Out- | Prodilcts. 2323 Joppa Avenue 1-D.

FREE 1969 Catalog. Guaranteed Lowest
Prices! Rods Reels, Lures, Accessories—
Thousands of Items. Cabela’s Inc,, Dept S
Sidney, Nebraska 69162,

FISHING, TACKLE,
LURES

SEND for FREE Wholesale Catalog. The
most complete and fully illustrated catalog
of reels, rods, beads, spinners, jigs, bodies
and parts. sinker molds, feathers, tools,
hooks, reod blanks, rod parts, swivels, wire,
etc, FINNYSPORTS, ME Sportz Bldg.,
Toledo, Ohio 43614,

MOLDS—For casting your own fishing
sinkers. Free fillustrated booklet. Reading
In;é.rument. Co,, Box P78, Reading, Pa.
19603,

MOLDS For fisherman's sinkers, jigs
sgulds, casting and spinning lures,
catalog. Sweets Molds, Tonawanda 1, New
York 14150.

CLEAN-A-fish (Filleting and cleaning
boards) Let you clean and fillet fish with-
out mess, Long lasting quality, Batisfae-
tlon guaranteed, 6" X 24" §7.85 7" X 36"
£9.95, Complete EKit £24.85. Prince Béq"n

fon,

111, 60088,

FISHERMAN'S Lure Wallet—Worn on
belt, conveniently holds, protects lures,
flies. sinkers on sheepskin pad, untangled,
ready for instant use! Separate license
pocket: loop for pliers. Handsome, pliable
Maugahyde with waterproof zipper open-
ing, 51.85—3 for $5.00, postpaid. DMA,
Box 572-A, Beverly Hills, California 90213,

EARTHWORMS, LIVE BAIT

BIG Money growing fshworms, glant
African Crawlers, crickets, Free Litera-
?1'5'54 Fain's Hatchery-31, Edison, Georgla

EARN Money raising fishworms for us!
Exciting details {ree! Oakhaven—56, Cedar
Hill., Texas T5104.

AFRICAN Nightcrawlers, Wholesales,
shipped prepald. BONANZA WORM
RANCH, LODA, ILLINOIS £0248 Phone:
217-386-2111

FROGS, FISH, REPTILES

YOUMNG Frogs and OGiant Breeders.
Stock your lakes and ponds. Nu-Tex Frog
Farm, Box 4029, Corpus Christi, Texas.

HUNTING,

W—- GUNS, DECOYS

EXTRA Income at home in Spare Time!
Booklet shows vou how to start vour awn
business with Classified Advertizsing. Only
£1.00. Refundable with first order., C. A.
Martin, Popular Mechanics Dept. PM, 575
Lexington Ave., New York 10022,

H‘ DOGS AND KENNELS

EXTRA Income at home in Spare Time!
Booklet shows you how to sStart your own
business with Classified Advertising. Onlv
H DI:I thundahle with first insertion or-

A, Martin, Popular Mechanics
ltllm:rt2 PM ‘875 Lexington Ave., New York

,{ GAME BIRDS

MAILORDER Records help get In-
creased Business! Complete 32 Page Rec-
ord Book shows your ingquiries prders, ad-
vertising, expense, ete, Only $1.00. C. A.
Martin, Popular Mechanies, Dept. PM,
575 Lexington Ave., New York 10022,

QUAILS, Incubators, cages, squIles cat-
alog. Marsh, 14216 Brookhurst, Garden
Girove, Calif. 92640,



HAWKS, FALCONS

ELECTRICAL SUPPLIES

HAWKS, Eagles, Falcons, Owls for
hunting, Send $1.00 for oomulet.egrlce list.
Blocum, Box 30-13, Grove klahoma
T4344—Telephone 918 TB6-2201,

RABBITS—FUR BEARING
ANIMALS

RAISE Rabbits for us on 3500 month
lan. Free detalls. White's Rabbltry, Mt.
erncn, Ohlo 43050,

RAISE Rabbits successfully by knowing
facts. 48 page illustrated book describing
25 breeds. Housing. breeding, feeding,
markets, marketing etc. 25 cents. Ameri-
can Habblt Association, 36 Arba Bullding,
Pittsburgh. Penn. 15217.

MAEKE Big Money raising chinchillas,
rabbits, ]fulnu Diﬁs for us, Catalog—25¢.
EKeeney Brothers, New Freedom, Pa 17348,

EARN $10.000 Yearly raising angora rab-
bit wool, and breeding stoek for uz. Infor-
mation 25¢ coln. American Angora Com-
pany, Malta 12, Montana 58538.

§500-§800 MONTHLY. Ralise small lab-
oratory-breeding stock for us. We supply
equipment, breeders,

and instructions. Il- |

METERS—Surplus, new, used, panel and
purtable, Send for list. Hanchett, Box 5577,
tiverside, Callf. 82507.

UNUSUAL Electrical and Lamp Special-
ties. Free Catalog, Homecrafters, 4605
Stute, Drexel Hill, Pa. znmu

LAMP Parts. Catalog, prices, wirlng lI:L-
structions, 50¢. Refunded first order. Gyro,
521 N.W. 35 Ave., Miaml 42, Fla. 33133,

LAMP parts for building, repalring, con-
verting. Catalog 40 cents. Refunded with
first order. Brown Lamp Co., Box 11305,
Clayten, Mo, 631035,

LAMP—Appliance parts, Whaolesale cat-
alogue 25¢, SECD. 108 South 20th Street,
Birmingham, Alabama 35233.

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes
molds, material, instructions. Battery
Shop, Route 1-B8D, Blvthe, Callf. §2225.

COMPLETE Hvyvdraulic Jack 3&1'1-:1:‘-:1-112
Manual $3.00, C.O0.D, accepted. Bayerco,
838 Betty Avenue, Neenah, Wisc, 540856,

linols Research Farms, Dept. MPB-T,
McHenry, Illinols 60050. v ENGINES, MOTORS
WINDING Data, 275 motors, $1.20. Data
TAXIDERMY E-'um::ﬁ:;g& 512 Kensington, Kansas City,

EXTRA Income at home in Spare Time!

Booklet shows you how to start your own |

bilﬂim'!* with Classified Advertising. Only
C, A, Martin, Popular Mechanies
B;ﬁ%tz PM, 575 Lexington Ave., New York

Mo.

LIVE Steam powered backyard rallroads!
All sizes. Complete “'bolt-together-kits,™
and rough castings.
100 page catalog $1.00.
Lomita, Calif. 80717.

PETS—EIR C
HA HST!::: !'I‘E'l:“r-‘"!I

LIVE SEAHORSES, marine specimens,
aquarium supplies. Tlustrated catalog ise.
Marine, Bux 248-310, Dania, Florida 33004,

LIVE Tmps all sizes, mouse to dog. Col-
lapsible or rigid. Carrying Cages. Free lit-
erature, National Live Traps, Tomahawk,
Wisconsin 54487,

LIVE BEEA MONKEYS In Minutes, Hatch
in Pishbowl. Amazing Pets. Watch Fami-
lies Grow, Free Fred Instructions $1.79.
Guaranteed, Alyce Enterorises, Dept, PMT,
Box 1087 Fort Lee, New Jersey 07024,

HORSES, LIVESTOCK

“HOW To Traln Horses"—Everyone who
likes horses or ponles should have this
book: Free, Write Beery School, 1107
Pleasant Hill, Ohio 45358,

CAMPING EEHIFHEHT AND
TENTS

BAVINGS Plus dividends! Campers-flzh-
ermen-outdoorsmen cooperative. Fres 8-
age catalog. Recreational Equipment,
nlaiff:: 1525-P 1l1th, Seattle, Washington

CAMPING

YOUR Ad in Popular Mechanics will be |

seen by more than 5000000 active buy-
ers for your products and services, It costs
only £1.85 per word. And, if you wish to
run all or part of your ad in capital let-
ters—you can do so for as lttle as 75¢
per word additional.
classified ad in Popular Mechanics today.

TRAVEL AND RESORTS

WILDERNESS CANOE TRIPS, Free bro-
chure. Bill Rom's Outfitting, Ely, Min-
nesota 55731,

“"AMERICA BY CAR' Names Best
Flaces to Eat and Stay., Scenic Routes,
Parks, Historic Sights. 170.000 Word Book,
Only $2.50! House of Eldon, 26 Virginia
Road, Arlington, Mass, 021T4.

Act now! Place wour |

|

MACHINERY, TOOLS AND
SUPPLIES

SMALL Foundry furnaces, Supplies.
Free literature. Pyramid Products, 3738
Soputh Tth, Avenue, Phoenix, Arizona 85041,

MICROMETERS
lathes, Direct Supply,
Springfield, Clhin 45505

—Indicators — Small
1424 Barclay,

il sha.nk high speed,

ROUTER Bits,
used. excellent tt‘lld.lllnr.l. $2.60 dozen
?nstplid Lillian's, Box 17165, Chicago, Il-
incis GDE1T.

BIG l'm Page mnl and 'nardware ecata-
1=g 51.00, Refunded. Elwick, Dept. 110,
230 Wmds Lane, S:lmerdale N.J. 08083,

Excellent drawings. |
Little Engines, |

el
SCRIBER. rns!'mhteq. |.1LI511 huttun pen |

£1.20 ppd. Lawson Engineering, Lakeside
Rd.. RD3, Newburgh, N.Y. 12550,

WELDING,; SOLDERING,
PLATING

CHROME Plating equipment, supplies.
All other finishes, Home workshop and
production sizes. Send $2.00 (refundable)
for formulas, operating data. egquipment
guide and catalog. HBS Eguipment Divi-
. 3543 East

slon LS50 16th, Los Angeles,
Calif. 80033,

WELDERS—110 220, 150 Amperes, $53 .50,
Morris, 1070 Inner, Schenectady, New
York, 12303.

GOVERNMENT SURPLUS

GOV'T Burplus. How and where to buy
in your area, S8end £1.00. Surplus informa-
tion. Headguarters Building, P.M., Wash-
ington, D.C, 20036,

1868 SEURPLUS Army, Navy store illus-
trated catalog. Send 25¢ (refundable with
first $5.00 order). Ruvel, 707 Junior Ter=-
race, Dept. 8-J, Chicago, Illinois 60613,

JEEPS T}picall}' From 853.80 . .
Trucks From £78.40 Airplanes, Tj"pl!'-
writers, Boats, Clothing, Camping, Spaort-
ing, Photographic, Electronics Equipment,
Wide Variety. Condition. 100,000 Bid Bar-
gains Direct From Government Nation-

wide. Complete Sales Directory and Sur- |
plus Catalog $1.00 iDeductible First $10.00 |

Order). Surplus Service, Box 820-A. Hol-
land, Michigan 48433,

JEEP and Government Surplus Buying
Manual (Jeeps pictured) 50¢, Surplus Bar-
gain Catalcgue 50¢. Both $1. Bargain
Surplus, Box 1TFP, Spring Grove, Penn-
wlunia 11'332

JEEPS Frem—-l&".’ﬁu Typewriters from
—$4.15; Cars from—831,50, Walkie-talkles,
motorcycles, airplanes, boats, Typlcal “'As
Is"" bid bargains from Uncle Sam. Tre-
mendous variety. Exciting free list. Write:
Enterprizes, Box 402X48, Jamaica, MNew
York 11430,

HOEBBIES AND COLLECTIONS

50 GORGEOUS Jungle butterflies $2.50.
Collectors Wonderland, Box 1170, New
York, 10008.

OUR FIRST 19 IN SPACE. This limited
editien lithograph has been created as a
tribute to Americas Gallant Astronauts, 12
X 18 inch chart ready for [mmtnr. Cmt!r 15
cents. Popular Mechanics, chr.

Ti-ﬁatégnmn Avenue, New Yor New ant

EMELEMS, ERASSARDS,
PATCHES

YOUR Ad in Popular Mechanics will be
seen by more than 5,000,000 active buvers
for your products and services, It costs
only $1.85 per word. And, if vou wish te
run all er part of your ad In capital let-
ters—ycu can do so for as little as T5¢
per word additional. Act now! Pleace your
classified ad in Popular Mechanics today.

STAMP COLLECTING

PENNY! Approvals! HRegardless ecata-
logue! Kloster, 4164 52nd St., San Diego &,
Calif. 92105.

500 DIFFERENT Stamps, $1.00. Smith,
ﬁa-ﬁ Brooks, College Station, Texas
8B40,

50 YEARS Old. Afteen different United
States, over fifty vears old—10¢ with ap-
provals. Jaxon, Box 145-P, Brooklyn, New
Yﬁrk nm.

50 DIFFERENT United Stabes ﬂn'l
with Ap;rq'mls Shelron, Box §
Miaml lorida 33161.

AFR‘ICA." 25 beautles,
als, Gorliz, Box 1015PM, Naples,
33“0

;lnrth

10¢. Approv=-
lorida

MILLIGNS Forelgn Stamps! 2¢ eachl
Send for gigantic approvals! ABC, Box
G000-MB, San Francism Catifurnin 84101,
100 OLD United States bet'n'eeu 1861 and
1835, $1.00. Roush Stamps, 51 Chestout,
Mansfleld, Ohio 44803

FREE Surprise collection sent with ap-
provals, Gould, 1784 Union, San Fra
84123,

255 DIF’F‘ERENT Wurld“lde 15¢. Ap-
Eru:]r”u.! lehets 8675 Meadow, Downey,

a

50 DIFFERENT Old TU.5. Revenue
stamps B0¢. Winchester Stamps, Box 1593,
Mansﬂe]d Ohlo 44007,

l:r.s Mint speclals! Flag set, complete
$1.00. 1¢, 2¢, 3¢ famous Americans (21 dif-
ferent) §1.00. Free list, Brooks, 2601 Ave-
nue 'U." Brooklyn, NY 11229,

{JNE Pound value Geu VI Bermuda, plus
100 worldwide 10¢. approvals. Stevens, Box
Hggi Homecrest Sta.. Brookilyn, N.Y.

NEW Issues—Free weekly illustrated list,
?fg;:ks 2601N Avenue “U.," Brooklyn, N.Y.

225 ETA\IPB for only 104! Alrmails,
Pietorials: stamps from strange countries
cataloging up to 25¢ each! Pluz unusual
stamps to examine., Buy any or none re-
turn_balance, cancel ser\riceagnrtimc Mys-

tic Stamp Co., HNew York
13316, .
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FREE!! Two Beautiful Multi-Colored

| TﬂPIG&LB—Th:uEuBoInrful Sets, 10¢!
X

Complete Mint Sets. Approvals, Hamilton, | Approvals. COLE, 113-A, Buffalo.
1246 Pratt, Chicago OE-7. Illinois 60626. | N.¥. 14321,
701 U.B.A. (PLENTY Commemoratives) PROSPECTOR'S PACK, File folder
—25¢. Approval purchase required, Horace | paeked with album

?T‘MM W‘inst.on-ﬁllam North Carolina
102

Bargain, 50 different 10¢, with
heautiml worldwide approvals. Stamp Cen-
'IEI'.. Kennebunk, Malne 04043,

TERRIFIE Stamp Bargain—125 Diﬂ'er-
ent! Includes beautiful Germany and Asi-
atie Pictorials plus colorful and exeiting
space Topicals. Only 10¢ with Request for
Approvals. Send Today! Shaw., Drawer
E-14, Montevallo, Alabama 35115,

FREE Mint Set. .ﬁ.uwmmls ACCOMPANY,
Et.amns Box 22082, Memphis, Tenn. 38122,

RUSSIA High- '.Fnlue Collection, 32 dif-
ferent Russia—some over 50 wvears old!

Commemoratives, Czarist Issues, Airmails,

Catalog price £2.50. Speclal OGet-Ac-
quainted Offer—all for only 1! H. E.
Harris, Dept, GG- -lE BJET.DI'.I. Masx 02117,

FREE! Big Blmin Batalnt—ﬂ!ﬂ Edl- |

tion listin
ing 0.5,
bums,

thousands ¢f bargains includ-
B.N.A. stamps, packets, al-

fou may return without purchases and
cancel service at any time, Jamestown
?ﬁﬁu Dept. E-T9PM, Jamestown, N. Y.

FREE 50 Wurldwlﬂe !m rovals, Univer=-
sity Stamps. P.O. Box 1471. Lake Worth,
Florida 33460,

FREE! Triangles, Scout, 25 others. Ap-
rovals. Elmhrfdie. Box 411, Cambridge,
hio 43725.

14,000 DIFFERENT! AMAZING new
nlun buillds your collection systematically,
country by country. Only 50¢ weekly,
Ware, Monroe, Cuu'n 08468,

mu DIFFERENT .8, Eum.mzmurati?es
$1.00, Stamps, 7607 Larchview Drive, Dal-
las, Texas T5240.

50 DIFFERENT U.5, Commemoratives,

10¢. Approvals, Cnmhridge Box 411, Cam- !

bridge. Ohio 4372

RUSSIAN Space set 10¢. Russian It‘l-
provals. Snedeo, Box BB- . Waldwick, NJ

BARGAINS In Old Used U.5. EEWHﬂ.&. j

Karl Swartz,
ES'IﬁI

“RUBBIAN Bear in Berlm Set, Unh' 10¢.
Approvals, Ken Zielski,
ton Grove, Illinois 60053,

Mountain Home, MNo. Car.

SUMMER DISCOUNTS! Save now on ev-
ervthing in my price lists of packets. sets,

singles, U.5., Canada. foreign! Lists
sent freel Faville, 400 West Broadway,
Monona, Wis. 53716

WORLDWIDE Approvals,
805 24th An Santa Cruz, Calif, 95080,

UNITED
tion containing 33 different—10¢. Approv-
als. White, 516-A Avenue L, Brooklyn 30,
‘Hew York.

GIANT Stamp Collection including: As-
tronauts, Satell

Ites, Moonrockets, Boy
Seout issue, Complete U.N, Set, recent
Olympic and Sport issues from many coun-
tries. etc., Plus Big Stamp Dictionary and
approvals. Everything, 10¢! Stampex, Box
47-RM, White Plains, N.Y

ABSOLUTELY Free 25 differcnt United
States Commemoratives when requesting
United States Approvals, K & B, Box 70,
‘.Bmut]rn MY, 11223,

ANNUAL Spring Sale, Ex:f:llent Values.
Mounted ﬂpgmw 5. Preview Stamps. Box
S809M., Sin iem:r Calif. 82108,

"I'HBUBAHDS Wurldwide 2¢ each. on ap-
proval. King Penny Stamps, 4517 Tioga.
Canton, Ohlo 44708,

56 POPULAR MECHANICS

accessories and supplies, Also, fine |
stamps from our approval service which |

Box J64-M, Mor- |

Humphrey, |

stam commemorative collec- |

w » :u:;!tsu packets,
Vers, & satisfaction guar-
2?1 ggg& Weat 16th Ave., Ii,an-
wood, Gulnrl.dn B0215.

BEAUTIFUL TROPICAL SET Plus Bonus
Packet, 10¢. Sets or Packet Approvals.
Packman, Box 97,

BO521,

“INVERTED ERROR" Dag Hammarsk-
jold, 6¢ with an'arnvals Hal:nnnt Stamps.
‘Washington, D. C. 20015

U.s. provals Low prices,

Romine Ave., Pittsburgh, Pa, 15224,
PENNY Et-l.mm' 1000 Mounted 1n book
at 1¢ each,

“%—m? lewul? P.0O.B.

| 132-P, Jlm-ir.l,

2,000,000 STAMPS. 150 Countries,
:-aacigi Belden, Box 4173, Dearborn, Mich,

500 WORLDWIDE £1.00! 200 Latin Amer-
ica $1.00! Ross, Box 152, Wavne, Pa. IEMT

| FREE $1 Your cholice from our smmns
iTD?P:; 14281 Foothill, S¥lmar, California
a1

I PAY %250 EACH for 1924 1¢ green

| Franklin stamps rotary perforated

152,500 unused), Send 25¢ for illustrated

folders showin

old stamps, coins, collections. Vincent,
PM, Bronx, New York 10458,

CHILI 25 Different 5¢. Approvals, Hijop

Box 505, Norriuturwn Pa. 19404,

lﬂﬂ' FOREIGN 31 00;: 5000 $3.00; H000
£5.00, 5000 USA £3.00, contains airs, dues,
19th Enntur:g residentials, revenues,
. high values 00 large size only {your
. cholee of thA or foreign) pictorlals and
, tommeémoratives §1.00; §3.00: 3000
| 312,00, Mo approvals, Meyers, 5321 Flem-
| ing. Richmond, Calil.

news, We are aﬂerlng a nice collection of
stamps from Israel, Egypt. Jordan, Syria,
Irm;L et& Iir F;itn:.' 10¢ to fpnrn'lml appli-
cants. ar amps, Dep
Mich, 49444,

]
I EXPLOSIVE Near East always in the
i

Muske-
gon,

FAMOUS PAINTINGS—Giant stamps,
40 different §1. Philatelic Mart, Box 262M,
MeGregor, Texas T6657.

POLAND—25 Different beautles, 10¢.
Approvals, Tarheel Philatelics, Siler City,
| North Carolina 27344,

. _ NUDE Painting set. Amazing Trade-in
| Exchange Plan, Approvals, 25¢ Stamp
- Club Unlinaited, Box 5332-PM1, Inglewood,
[ Cal. 80310,

: PAINTINGS 20 Glant
25¢ with Approvals., Roger Willilams Stamp
Co., Box 1281- PM Pawtucket, R.I. 02332

NEW Countries,
with approvals,
Franecisco 94123,

New Issues. Free zift

Ernest,

FREE 400 Genuing Postage Stamps.
Worth $10.00 at catalogue prices., Africa,

valuable mixture from forelgn convents,
banks, ete, Who knows what you I‘ill fAnd.
Also free '-fl.lui.ble booklet and “‘Lucky™
giant Buddha Alrmall from Laos, Adults
Only. Approvals enclosed. Prasek Co.. Inc.
PMT7 White Plains, N.Y. 18801,

EXQUISITE Art Set FREE, Approvals.
Sherman, Box 445, Monterey Park, Cali-
fornia I:I.'.FBJI
| WOW! 110 All Different Germany 10¢.
Commemoratives, Airmails, High Values,
Blg catalog, bargain lists, Also, fine

you may return without purchases and
cancel service at any time. Jamestown
Stamp, Dept. ATOPM, Jamestown, N.Y.
| 14701

stamps from our approval service, which |

Fort Collins, Colorado '

!lzle. :‘m '

2¢

1

amazing prices paid IE:_: 1

100 DIFFERENT! Free 3¢ upward Brit-

ish Commonwealth or world approvals.

%u!?' 1;17 Wimborne Road, Bournemouth,
ngland.

VATICAN Xmas Set 60¢ Approvals, Bar-
ricks, POB 7154, Detroit, Mich, 48202,

FRENCH Art ""Renoir’” Painting 25¢.
Request Worldwide Approvals, C&F
%tam'ﬂ&m 555 Forbes Street. East Hartford.

onn

PRESIDENT Kennedy ﬁtlml:ﬁ from Uru-
gFuay, Taﬂ Colombia, etc. plus big {llus-
trated catalog sent Free! Littleton Stamp
Co., Littleton, JF1, N. H. 03561,

RARE stamp free. Also new packet Aden
to Urundl with Kennedy, triangles, space,
sportg, ships, dogs, cats, reptiles plus oth-
ers, All free. Send 10¢ for malling. Empire
Stamp Co., Toronto, Canada.

EXCHANGE, Send 100-200 Different
stamps with 25¢. Recelve different. Pat-
terson, Lancaster, New York 14086,

TEN Different Nudes: 20¢. provals.
Stamp Farm, 2ZM3. Oxford, Wis, 53852,

FOR §1.00 Will send a surprise packet
cf slamps, some fid. Guaranteed to
please. Philpott's Stamps, Box 306, Bot-
wood, Nfild.

JUMBO JETS are coming—before they
do get 'ﬂurself some historic covers from
the early ploneer Jet flights now becom-

| ing secarce. Official postmarkings indicate

tes they flew. 50¢ each or 5 all differ-
Eg"tl I'E::r ﬂﬂ M, Walsh, Box 308-A, Tuck-
ahoe, N.Y. 10707

COINS, TOKENS, CURRENCY

OLD Coins Bought, Illustrated Catalog
2P5.1_ 1I;ilzl§hmmws' Box 6256, Philadelphia,
. .

PRICE Ll,st Send 104, Village Coln
Shop, Dept, P, Plaistow, N.H. 03885,

SCARCE Date JefTerson nickels, All V.G,
Satisfaction Guaranteed. 1542-D—19455—
1943D—108515—10556—Th¢
.25, 1938D—81,65, 19388—
3. 25, 1939D—§5.00. 1950D—%514.50. Dates
not listed 20¢ each. Bryson Inc., 6124

. White, Toledo, Ohlo 43605,

Euautles! Only -
. PD—1868PDS

BEFORE 1835 Large Cent. ﬂ 35 Doktor,
Box 8815, Oak Park, Mich. 48

UNITED STATES Spulals: Half Dime
before 1873, £3.00; Large Cent before 1857,
$3.00:; 1883 Columbian World's Falr Hall
Dollar, 53.00; Old stvle Large £5.00 bill,
$12,00; All four offers 520.00. Moneyback
CGuarantee, Rarcoa, 31-A, North Clark,
Chicago 60602,

21 UNCIRCULATED Lincolns . . . 1
£1.00, Catalog! 10¢, M:

950
ohawk,
Box 82M Crane, Schenectady. New York

. 12303

1784 Union, San '

Europe, Asia, British Emp.—a fascinating -

'[INCIRCULATBD Dollars, 1880-81-82 S
1883-84-85-1809-1800 01-02 O mint. $3,50
ea. Catalogue 50¢. Shultz, Salt Lake City,
Utah 84110,

BARGAINS $1.00 EACH—ALL DIF-
FERENT. Fourteen (5) Lincolns, two Lib-
erty guarters, two Barber gquarters, three
Barber dimes, six War nickels, six Mer=
cury’s, six Roosevelt's, nine Buffala's, four
Indians, four Liberty nickels. SPECIALS:
—Large cent, two cent piece, three cent
nickel §2.00 each, U.S. list plus 19698 cent
25¢. Schultheis, Box 151M, New Hyde
'F'nllc N Y. 11040,

BARG.‘.INS—L:L!H coin price list, 10¢.
qu Pnrlet Metamora, Ill. Elﬁu

189695 CENT, Wooden Htl:kzl i.:ndngri:l.-
list 10¢. Lawrence, ANAMOSa, Iulrn.

LINCOLNS: 1940 PDE. To
Each 17¢. Stevens, Box 5H46F,

1854
North MI-

, ami, F1 rida 33161.



50 MIXED *“5'" cents, includes uncireu-
lated 18558, new 19685, 10805, Only $1.85,
?ﬁf?ﬂﬂﬁ, Box 820P, Cupertino, Calif.

20 UNCIRCULATED Forelgn Coins §1.00,
Eﬂm, Box 35041, Minneapolis, Minnesota
A5,

BECARCE! JEFFERBON Nickels. VG-
Fine 1007 Satisfaction Guaranteed. 1942-
D—1048-5—1850—45¢ each. 1843-D—10851-
8—1855—T75¢ each, 1939-5—%1.00. 1838-D
—§1,50—19385—%2 895, 1939-D—%4.95, 1950-
D—§13.95. Other dates 20¢ each, PRE-

MIERE COINS, Box 7771, Spokane, Wash- |

ington 99208,

LINCOLNS: 22 8" including 18555,
$1.60. 26 1909-1939, $1.60. 10 ‘8" Jeffer-
sons, $1.60. 10 "8'" Roosevelts (19463-
18555 complete), $3.25. All different, All
four 87.75. Sllver Dollars 82 45 each, Price-
list 10¢. Robert Harris, 2373P Pruneridge,
SBanta Clara, California 95050.

SILVER Dime, Quarter And Half £2 00,
Nelson, =346-P, Rye, New York 10580.

5,000 PENNIES GUARANTEED unpicked
from our vending machines., 55.00 First
Vending Company, Box PM, 5322 Bel-
mont, Chicago, Illinois 60641,

BARGAINS—Crisp New $2.00 Bill, $3.95;
1850-D Nickel Unclreulated $12.85; 1931-5
Cent ExPine $22.95. Bargain Lists 25¢. Be-
bee's, Incorp., Omaha, Nebraska 68111,

ANTIQUES, RELICS,
INDIAN GOODS AND CURIOS

| Hornmann, 304 West 3

LIST Indian relles, 10 Arrowheads $3.00. |

Hyde's, Box 2304, Santa Fe, New Mexico
87501,

TONS Of antique gun parts and supplies,

All reproduction muzzle loading guns. Send |

21.00 for enlarged illustrated catalog MNo.
118-A. Dixie Gun Works, Union City 12,
Tennessee,

GAMES, TOYS, PUZZILES,
NOVELTIES

“ROULETTE DICE" , . . A pair of dice
that have a range of thirty-six different

numbers. §2.00, details free. D. E. Prod-
Eiﬁ]l& Co., Box 488, Worcester, Mass,

UNUSUAL Items—Iatest novelties sclen-
tific games—Free Brochure Write ‘Artco’,
%1755 Woodside Ave., Ridgewood, N.J.

490,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

HOUDINI'S Original Magic Shop, Es-
tablished 1856. Send 25 cents for Illustrated
Catalog containing 5000 Tricks, Mindread-
Ing, Puzzles, Hypnotism and Jokes. Flosso-
4th St., N.Y. 10001.

HOUDINI Magic Catalog!! Giant Pro- |

feasional Deluxe Edition!! 1000 Werld's
Gireatest Tricks!! 25¢ with FPree Gift Cer-

tificate!! House of 1000 Mpysteries. Dept, |
PMBC, Northeast Fifth Ave., Ft. Lauder- |

dale, Florida 33308,

500 TRICKS Catalog, 1968 Edition, show-
ing latest magic for pocket. parlor, stage.
Only 10¢, Fastest mail service for 45 years,
Douglas  Magicland, Dept. 11, Dallas.
Texas THA21,

BE A Magjeian! Two booklets explain-
ing sixty-eight tricks plus large profes-

slonal catalog, $1.00. Magle, Inc., 5082
Lincoln., Chicago, Illinols 80625,
VENTRILOQUISM! Information free!

Dummy catalog, 25¢. State age. Maher,
Studio G, Box 8356, Kensington Station,
Detroit, Michigan 48224,

MAGIC Catalog. World's finest 3000
tricks. 1340) ges $2.50. Beginners, ama-
teurs, professionals. Eanter's, A-200 South
13th 8t., Philadelphia, Pa. 18107,

FORTY MILLION YEARS OLD. Lime-
stone caste of clams, Postpald £31.00 each,
two for $6.00. AGE CERTIFICATION in-

cluded. Supply limited. Satisfaction guar- |

anteed. Horizons, Box 330A, Beaufort, N.C.
2B516.

PURFPLE GLASS! Secret For Puruundz
Indoors Revealed, £1.00 Postpald. Coinland,
gg{i"l‘—caH.. Redondo Beach, California

MODELS—SHIPS. TRAINS,
PLANMNES, ETC.

ROCKETS: Real flving models—fights
up to 2500 ft. New illustrated catalog 25¢.
S?ng]e and multistage kits, cones, engines,
launchers, trackers, rocket aerial cameras,
technical information. Fast service, Estes
Industries, Penrose 2, Colorado B1240,

SHIF And yacht model fittings: Pine
eanstruetion hull kits: blueprints. Send
B0¢ for illustrated catalog. A. J. Fisher,
Ine.. 1002 Etowah Avenue, Royval Oak,
Michigan 48087,

SHIP Model kits and flitings: elippers,

frigates, ete. Catalog paint-tool list, 1969 |

catalog B50¢. Models Shipways. Box 85,

Bogota, N.J. 07603,

SHIPF Models, EKits, fAttings, plans,
books, tools, engines, motors, Blg illus-
trated catalog 50¢. Mass. residents add 395
tax. James Bliss & Co.. Dept, SM, Route
128, Dedham, Mass., 02028,

CANNONS, Flying Saucers Hot Air Bal-
loons, Rockets, Etc, Free Catalog. Zeller,
Box 68, Hudson, Mich. 45247,

SHIP Models catalog 25¢, Scientifie, Ine.,
100 Monroe, Newark, N.J. 07105.

SCALE Building materials. 157 & 13~
scale, Windows, doors, sidine. roofing,
lumber and structural shapes, Send 59¢ fnr
catalcg. Small Balez Co., PO, Box 177,
Shawnee Misslon, Kansas 66231,

BOLAR Flying Saucer Lifts Animals—
Beg Spa~etronies Ad Under Science-Chem-
istry Column.

FREE Trick. New Magic Catalog. Send

25¢. Ace Magic, Box 329, Evanston, IIl. |
0204,

COMPLETELY Illustrated catalog. 84
pages, 25¢. Manhattan Magic, Box 334-M,
N.Y.C, 10011,

WORLID'S Finest professional maglo
tricks., Joker's Novelties. Glant illustrated
catalog 10¢. Top Hat. Evanston, Illinois.

MAGIC MAGAZINE—Monthly since 1938,
44 pages, All phases, 3 month trial $1.00.
?ﬂ?}gg' F.O., Box 36068, Los Angeles, CA

AMATEUR and PROFESSIONAL MA-
GICIANS all new magic tricks and gags
catalog 25¢. Our specialty same day serv-
ice. Fabulous Trick and Magie, 3319 E,
Charleston, Las Vegas, Nevada 89104,

CATALOCG $26, 175 pages, 25¢ (1,500,-
499 tricks, Jokes, novelties). Elbee, T408-F,
San Antonio, Texas 78207,

BOOKS, CATALOGS,
NEWSPAPERS

BUSINESS Books and Directories. List |

10¢. Cricket, Box 527, Ardmore, Penna,
19003,

FREE Eatalug. Belf-help books, Write
Wilshire, 12015 Sherman Road, North Hal-
Iywood, Calif. 91605,

NATIONAL Geographic Magazines, 1888-
1967, any issue. Buxbaum, Box 465-PM,
Wilmington, Delaware 19889,

PROPHET Elijah coming before Christ.
Waonderful book free, E, Megiddo Mission,
ﬁ'l“;rhursmn Rd., Rochester, New York

SENSATIONAL Book. HOW TO GET
WHAT YOU WANT. Free brochure de-
seribes this and others, Richard Allen
ﬁ;ﬁ; 110 Birch Street, Midland Park, N_J.

AMERICA By car tells Scenle and His-
toric places =HP-20T $2.50 plus Postage!
D. H. Lincoln, PM 1431 Los Robles, Sacra-
mento, California 95838, California Resi-
dent 5% Tax.

NEW 24 Page Catalog, guns,. Guerrilla
Warfare, Police Science—10¢, Varlety, Box
395-PM, McDonald, Ohlo 44437,

PUBLISH Your book! Join our success-
ful authors: All subjects invited, Send for
| Iree appraisal and detailed booklet. Carl-
| ton Press, Dept, PMS, 84 Fifth Avenue,
New York 10011.

PAPERBACK Catalogue, 270 pages, 15,-
000 titles, subject indexed. $2.00. Credited
toward order. New York Book, 4 P West
43 Street, N.Y.C. 100386,

FREE List of practical bocks on sue-
cess, self help and sports, McAllister Sales,
PMT7, Box 13128, 5t. Louis, Mo, 83118,

SELF-IMPROVEMENT Books. Free De-
scriptive List, Write Crawfords, PM-79,
363 Poppy, Long Beach, California 80805,

ORIGINAL German copies of “MEIN
EAMPF' direct frem Germany for only
$12.00 (48 DM)., Hermann EKempf, T030
Boeblingen, Postfach 202, Germany.

| PLAYS, STORIES, MANUSCRIPTS

WANT Your book published? Learn how
we publish, advertise, promote, distribute,
Many successes. Free booklet PM, Van-
tage. 120 West 31, New York City.

BUSINESS OPPORTUNITIES

HUGE Profits! Mall order importing.
Free information, ITIS, PM-7. Box 454,
Hullywood, Callf. 80028,

BOOEEFEPERS Earn $1000.00 month,
Operate simplified Bookkeeping tax serv-
ice. Universal, Box 664-M, Springflield,
Missourl 65801,

WANT To make big money at homey
$10.00 profit in an hour possible with in-
visible mending. Make tears, holes disap-
pear from clothing, fabries, Steady year-
round demand from cleaners, laundries,
homes. Details free, Pabricon, 1585 How-
ard, Chicago 80828,

CONCRETE FACTS: Highly profitable
home business, Experience uUnnecessary,
Unlimited unique pottery designs easily
[ made without moulds. Birdbaths, foun-

tains, wishing-wells, benches, etc., Chem-
ical coloring formulas, marbleglazing.
FREE {llustrated brochure. Hollywood
Cementeraft, 602 Athens Street, Altadensa,
California 91001.

WORLD'S Largest supply. Merchandise
257 to 40% under wholesale, Bankrupts,
closeoutz 10¢ on dollar. Imports, Hong-
kong clothes. Automobile discounts. Fres
details. International Buyers, Box 4633-MM,
| Colorado Springs, Colo. 80008,

RAISE Rabbits for us on $500 month
E’lan. Free detnils. White's Rabbitry, Mt,
ernon, Ohio 42050,

UP To $5.00 each for newspaper clip-
gingsr Free detsils, Philip, Box 368-3,
outhfield, Michigan 48075.

FREE *'Franchise Profit Letter' tells
how unique NFR service is helping thou-
sands seeking profitable businesses. Write
today. NatlnnuFFrnnchiu Reports, W-518,
333 Morth Michigan, Chicago 60601,

5400.00 MONTHLY Ralsing glant fish-
worms., Soilless method. Charlie Morgan,
Bushnell, Florlda 33513.

EARN Money ralsing fishworms for us!
;‘Erréltf: Oakhaven-38, Cedar HIll, Texas
104,

400.000 BARCGAINS Below wholesals!
Many free, Liguldations . . . closeouts . . .
iob lots . . . single samples. Free detalls.
Bargalnhunters Opportunities, Box T304,
Holland, Michigan 48423,
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$200.00 DAILY In your mailbox! Your

gslportunlt: to do what mallorder experts

Free details. Associates, Box 138-A,
Holland, Mil:hi.nn 49423,

BUILD Custom Cases at home for profit,
Get orders by mail. We supply materials,
instruction—everything, Free home busi-
ness details. Custom Case Supply Co,, T630-
L‘E‘G G]urla Ave., Van Nuys, Calif, 91496,

‘I.FENDING Mnnhjnea Mo sellin; Operate
a :nute of coin machines and earn amazing

ﬁ' 32-page :atnlume free. Parkway
achine Corporation PMB Ensnr
Street, Baltimnrc eryllnd 21202,

PIANO Tuninn’ Learned ouickly at Hnme
Tremendous field, Musieal knowledge un-
necessary. OI approved. Information free,
Emmrt School, Minm! F‘Iorida 33145

ADDRESEERE And miiler*

needect
Send stam

for information. Lindbloom,

4636 West Peterson, chimgu BOG45.
FREE Book "DH Suﬂcesstul Little=
Known Businesses.,” Work Home' Plym-

outh-372- C!- ‘Brnuk];.rn New ‘fork Il!ll

MAK.E 315 00 daily dlntrihut:
serviee stations, Free Plan., [
Crocker, Houston, Texas 77006,

lools to
A, 1

EARN S$80.00 DAJLY mnnui’u:tur.ng
Conerete Fence Posts. Praetically no In-
vesiment. Free information, Ennd stamp,
American, Enulslnr Eprlnxs ﬁ-lI:Iﬂl

DRAPTSMEN' Dpernt! own DRAFTING I

SERVICE! l-"ul] Part Time: Experience
unnecessary; Details: Roberts Drafting,
;7%‘ Elrcle Road, Baltimore, Maryland

ESTABLISH Profitable Catalog Maillor-
der Business! Vikari's, Box 1312PM-G, Salt
Lake cm. Urtah 84110,

ETDP Throwing Away Those Boxtops!
They're worth mopey, some 25¢ each!
‘l'i'ﬁhtf Boxtops—BQ, Cedar Hill, Texas

AD‘E’ERTISWU- BUSINESE—YOU own
it, 8350 First Week or Money Back. Elec-
tric Neon Action Ad Clock, 220 W. Iliuois,
Chicago GOE10.

HOW TO PREPARE YOUR OWN MAIL-
ORDER CATALOG for pennles. . . . In-

cluding All Popular erchandise! Free
Catalog-Proof! Ohle, 5711-ML-14TH,
Brooklyn, New Yurk 11218,

EARN mnre lhan many Prnfer.-uunal
men! $1000.00 monthly operating Mail Or-
der Collection Agency. Continental. Box
2023-A, Des Moines, Iowa 50310,

JOIM "MDNEY GE‘I‘I‘ER'S GUILD‘
Recelve hundreds monev-making, Buslness
Building Propositions., Year's membership
only 25¢. Write: Pourstars, Box 839, Long
Beach, New York 11561.

§21.00 HOUR Profit—From Home Pilc-
ture Framing Business, (Clampless Assem-
bly Method) Write: Japs, 126-PM SBeventh
Morth, Hopkins, Minnmta 55343,

MAILORDER — Profitable products:
dropshipped. No merchandise investment.
Evervthing supplied—catalogs, ads,
ing lsts, Gif-Guide, 3408': Motor,
161, Los Angeles NDM

Dept,

UNLOCE Your Futurn- Become umfes-
sional Locksmith by spare lime home-
study. Make to 86 per hour. All tools,
muipmznt. ln-':r Pacts free, Send name.

Palls. Hew -J%,'rsl!y 0742

FREE Advertiqlng
Write: M
Hnll:rwm Calif. 91602,

1 MADE $40,00000 Year h!-r M.ailardtr‘
Helped others make money! Start with
£10.00—Free proof! Torrey, Box 318-Y,
¥psilanti, M.'anian 48197,

MATL Baby Catalogs ilm:rintfd with
your address to New Motherz for Big Prof-
its! Detalls 25¢. Volz-PM, Ypsilanti, Michi-
gan 48187.

Riverside, North

58 POPULAR MECHANICS

| come

malil- |

mm 1310-078, Little .

500 Publieations.

Bnazlﬁmm'é.!::am 400 % E‘mﬂt Royal,

MAEE %32 from !Gfxnir.ce vinyl, M-1834
Edgeland, Louisville

MAKE Money Operating Home Mailor-
der Business, No Inventory., Write Purple
%?te 1.?.5 Box 16201AG, Jacksonville,

Iy

MAEKE Money from old tires, Q'P'Erl.tﬂf“
clearing $800, weekly. Equipment costs
51500, Get facts, 5 & 5 Patents, Inc.,
3752 N. Damen, Chicago 60618,

LIST Your Name with Importers, Man-
ufaciurers Etc. Year, $1.00, Includes Sam-
ple product, Cal-Mail, Box 1264, Cancga
Park. California 91304,

£112,000.00 YEAR, Mallorder, Can make
vou money, PROOF, Write Williams, 44646
H, Los Angeles 80044,

MAKE big monev growing ginseng! §3.-
000-530.000 annually, We buy your crop,
Send 52 for seed sample and Infnrmntiun
Glass® Ginseng Exchange, Box 1060,
Springfield, Mass, 01101.

INSTALL Bunt]ar alarms without previ-
ous experience or costly equipment, Big
profit. Free detalls. Nasco, 11071 Massa-
chusetts, Dept. C-2707, Los Angeles 90023,

OVER %£3.000.00 my mail profit month-
Iv! 53 vears showing others how. Send
stamped self-addressed envelope, Free sam-
ples, proof testimonials, Brewster, Box
1348-PM, Clearwater, Plorida 33517,

ST.'.RT Your own pmﬂtahle business,
Amazing_ book tells Free details,
Sncll 5, Box GH2-A, BaT.I'I New York 14810.

AMAZING Automatie Fishhooks, 2007
Profits, Sample $1.00 Refundable, Aron,
Postbox G1-P
11951,

MAKE Money mailing catalogs. Free 'De-
tails, Newton, P.O. Box—F-PM Detroit,
M:Ic'h 43253

C.»\LIP‘GRNIA MAHUF&UTURER H‘EEDS
man to assemble our product and be local
nt, experience unnecessary. May start
while presently emploved. Five-figure in-
or responsible a plicant. 5. K.R.M
Manufaecturers., 2540 Olive Avenue, Long
Beach, California 90806,

READ Progressive Mailtrade, the maga-
zine that tells how to make money by mall.
Quarter brings zample and special offer.
Mailtrade, PO, Box 357, Sheboygan, Wis,

bt

GENERAL ELECTRIC Invites vou to in-
vestigate the profit opportunities, open to
Popular Mechanics readers with a little
capital, in the coin-gpeérated laundry fleld,
Your background may qualify you even if
vou do not have prior experience, Send
for new brochure with information on how
to get started. Write General Electric Co.,
Dept 401, Box 1515, !'..nuisvllla Ky. 102ﬂ|

5. Ranalr -1: cnndttluninl
ools, supplies, full instrue-

FREE Catal
refrigeration.

)
. Bimplified mail bookkeeping

. Mastie Beach, New York -

 ING. You start,

tions. Doclin, 2016 Canton, Dallas, Texas *

TS201.

TNG Machine big catal

VEND . Rake,
523 A Spring Garden, Philadelphia, Pa. :

18123

56 .'u:TI'-'E Fram-hi.u ufpptlrtunltlﬂ
avallable all over USA, Brochure details 56
franchise chances for you to have your
own business tied with successful natlnnal
companies, Send name, address P.
atewart, 1085 Walnut, Des Plaines. I:Ili-

| nuia 60016,

CL.'IP Newspaper items. §1 ﬂu £5.00 each.
Detatls free. Walter, Bax 1380-PA. Erle,
Pa. 16512,

o R
L TGO ample a

Fr:! sRusE&lI Box 286-PM, Pulnski, Ten-
nessee J8478.

MAEE 2 to 3 times your cost wholesaling
1001 products, Gifts, Mail Order Special-
ties, Tovs., Novelties, Carded Merchandise
. . . Gunranteed lowest below wholesale
prices, Free home business detafls SMC
HEHESPG. Gloria Ave,, Van Nuys, Calif.

UE,

ZPARE Time Cash—3Sell Advertising
Book Matches—every business a prospect—
no  investment--no experience needed to
bulld steady repeat business, Daily Cash
commizsion udvance. Write today—
We'il send vour sure=fire zelling kit by re=-
turn mail. Dept. MX 769, Superior Match
E& 7320 5, Greenwood, Chicago, Illinois

ia

COPUBLIZH “*Mail Advertiser,'
lending mailorder gapﬂ‘ ¥ and detalils
25¢: U.S.A, only, Vanroy -'!-hlri Lebanon,
Pa. 17042,

Ealt

MATL DRDER Rmrds help get Increased
Busziness! Complete 32 page Record Book
shows your inguiries, orders, advertising
expense, ete. Only $1.00. Martin, Popular
Mechanles, Dept. PM, 53 Lexington,
New York lll]-[lﬂ

T’REMFNDDUE Mni]urder Profits! erbe
l‘.!;“neurxr. Box 2188A, Cypress, California

MAKE 848 from square foot plywood:
llgsaw or bandsaw necessary. Free detalls.
Woodar, Hridnwnter Mass 02324.

0. M WEEELY-—hume

spare time,

Immediate
income easy. Auditax, 34741A, Los Angeles
BO0GE4.

52.00 PER Dozen Caah Pmﬂts Assemble
New Art Foam Products, All Supplies
Furnished, Showcase, Box 55392D, Indi-
anapolis, Indiana 46205,

WATCH REPAIRING pi]ﬂ. up extra
cash fast, Free sample lesson, Watchmak-
ing. YTB, Fox Rher ﬂ-:uw lllinnh G021,

"WH[}LEEA.LE BY MAIL.” “FOREIGN
TRADE THESAURUS," Details. Mat-
thews, Box 114, Vernonla, Drc-:nu ST064,

I MAKE 51.200 MONTH IN ACCOUNT-
train fast, Only 10 les-
sons. Certificate awarded, Work {rom home
or office. Mail 82, first lesson, Jenkins,
Box 571, Tafl, Cnlifurnl:l. E:ﬂﬁa.

JEWELRYCRAFT—TIt's easy! Big prof-
its! Catalog. 25¢. Modern Crafiz, 12780 US
19, Clearwater, Florida 33516.

£500-5800 MI‘J‘ITHLY Raise small labo-
ratory-breeding stock for us, We supply
egulpment, breeders, and instractions, I-
linois Research Farms, Dept, MPD-7, Me-
Henry, Ilinods G050,

SELL Gifts, ‘Househuh! Items —Make ex-
tra monev. Tovs, Jewelry, Stationery,
Greeting Cards, EN items. Experien:e un-
necessary, Saluble Samples on approval,
Free— Cataleg, Personalized Christmas
Card Album, Hedenkamp, 361 Broadway,
Dept. FM-iﬂl New ‘:'mk. 10013,

START BIG-PAY Business at ]mme in
suare time, Mo experience needed to oper-
ate little table-top machine o bronzing
baby shoes. Make $7.32 profit on every
pair Full particulars [ree. Send postcard

o Mason, 1512 Jarvis, Room OCM-2-C,
Chicaa:u Ilinols muu

OPERATE Restaurant, Free h-'mklet re-
veals profitable plan, Write Restaurant
Business School, Dept, ECT8, 1821 Sunny-
side, Chicn:u Illinels 0G40,

PREPAHE Tu'{ Rem:nr\ Huusﬂfil'e Jo
Ann Netzley mude 55.500 last season. Train

ut home, VA Appreved., National Tax

School, Mon=ey 2038, New York 1(:952.
WAYS TD EEISL CAPITAL., Write

Buntings, PO, Bax 11244-PM, Clayton,

Missourl 63105,

PROFITABLE Mall order! For first time
vou ean jein mail order prcfessional who

. has produced milllons of deollars in eash

mail order sales. Opportunitv of lfetime!
Associate, Box 3I708-PM, Glenstone Sta-
tion, Springfleld, Missour] 85804,



AMAZING Profits! Sell by mall quality
self-ilmprovement books. Drop-shipped by
rrllabl lisher, Graphie, 1033-PM 5.'W.

ahoma City, lahoma 731 NI

IMPORTING made easy. H,anull tam
Crown-Roval Enterprises, Dept. M-1, 1126
Broadway, Burlingame, California 94010,

INSTANT Mail Order ‘Hu.sjne-.ss—!dl you
need iz a mallbox, Details $1 (Refund-

able), Mall Marketing Services, Benton,
Ilinols 62812,

MAILORDER Beginner's catalog, 10¢.
Guaranteed., Sullins, Box 2067-M, For-
syth, Georgla 31028.

DATACRAFT Agency. “The Unfran-

chise'’ 65 establishes you. Work at home
spare-time. Merchants, doctars, banks buy
regularly, Ccurse trains you, 25- hustnns*
%2'!;1‘_1 Datacraft-A. Kerrville, Texas

ETS! Mall Order Success, Interna-
tional famcus expert reveals how to
make home business furtunea Beginners:
Get free copy ““Make Money By Mall.”
Discloses free advertising, profitable tll'bd=
ucts. Malleo, 1554 Sepulveda, Dept. C

Los Angeles 90025,

SEC

FREE $1000 Report, Become rich on bar-
rowed money, No-risk plan. Counselor-17.
Kerrville, Texas 78028,

ESTABLISHED, Profitable, simple
selling, home, Free information. Nor
Burvﬂr. 206-F Bloor W.. Tnmntu 181.

rn

SELI'... Information By Mall, 24007 Cross
Profit! 15,000-word Instruction Manual,
$£2.00. Satisfaction Guaranteed! Sax. Dept.
C-17. Milan, Ohio 44846,

SBUPPLY Fried Chicken Dinners on
$500 week heme plan, Free infarmation.
White's Chicken Dinners-PM, Mt. Ver-
non, Ohlo 43050,

MAGNETIC SIGN BUSINESS., Plastic
forming machine., supplies for complete
Business £19.85, Magnavac, Post Office Box

1, Bessemer, Ala. 35020,

$8 CAN START YOU IN BUSINESS.
Investigate 100 business cpportunities in
every monthly issve of Franchise Journal.
Get the facts, figures, company histories,
profit potential, investment requirements,
etc. Send $6 for 12 exciting coples to Fran-
chise Journal, 882-G W, 18 St., Newport
Beach, Calif, 92660,

mm—muw WEEELY. your own
Home Tyvping, or. Duplicating Business,
Methods, helps, machines, Free informa-
tion. National, Box 1975-MMAI.  Little
Rock, Ark. T2203.

HOW TO GET STARTED FARMING.
Detgiled step by step booklet. Start with
$150 to 31000 and build into a 3000 acre

ration in 5 vears. Send $2.00 to ROBB-

. Danville, Kansas 67036.

$60.00 DAY, Manufacturing conecrete
Posts, Blocks, Mold Equipment Cataleg
$1.00 refunaable. Carlayne, Route One,
Enﬂ:;m 106-T, Rapld City, Bouth Dakota

MATL Baby catalogs, ImTrlnt To New
Mothers, Big Profits! Details $1.00. Kref-
ski., 809 Lee, Plymouth, Penna. 18851.

FREE REPORT. 808 Unusually success-

ful businesses, Write: Associated. Box 238-
B87, Lafayette, California.

DONUTS Earn high profits for wour
business, organizations, or church, Com-
?lllet.e information. Stork-Ville Donut Co.
“gh.* (-4402 Calkins Rd.. Flint, Migh,

TEBTED Proven Business Opportunities.

EP by step guidance. Details free. Ed-
dle’s, 4809 N. Montclare Ave., Chicago, Ill.
BO65E.
MONEYMAKING
OPPORTUNITIES

00 PROM Sheet 14" plywood (scrap).
25¢. Movelties, 810 So. 24th, El-

$200.
Detalls
wood, na 48036,

| Desk 10,

EARN $240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing jobz a day. Blg money pald for service
that makes cuts, tears disappear from fab-
ries. 8 demand., Detalls [ree. Fabri-
con, 1532 Howard, Chicago G0628.

RAISE Rabblts and fishworms on 3500
month plan. Pree details. White's Rab-
bitry, Mt. Vernon. Ohlo 43050,

MAKE Statuettes, noveltles, imlitation
marble. Sell to stores or start gift s 5
Free detalls. Marblelzing, 41 Waverton, St.
Louis, Mo, 63124,

HOW To Make money writing short par-
agraphs, Information free. Barrett, Dept.
C-27-T1, 6216 N. Clark, Chicazo 60626,

VENDING Machines. No selling. Operate
a route of coln machines and earn nmn=~

ing 32-page catalogue, free. Fl
way ]iul:hine (.E:rrfmratlun.“:lills PMM r
Street, Baltimore, Maryland 21202,

FREE l::o%? of world's leading :unt.eut.
magazine! rite Prizewinner, Box 11589
St. Petersburg, Fla. 33733.

CASH/Royalties for romantic songpoems!
(llg.ﬁ.lie 3, 203-M West 46th, New York Clty

HOMEWOREK, Mailing eirculars. Free
detalls! Cam Company, Dept. 155-KP,
Verona, N.J. 07044,

FREE. 206 Easy Wayvs to make money
taking orders for exciting new products—
spare time. Send name, age [or 5 months
free subscription. Opportunity Magazine,
1460 Hancock Center, Dept. 17-GM, Chi-
cago 60611,

£2.40 HOURLY Making
novelties. Free detalls! Gene's,
wood, Falmouth, Mass, 02540,

simple wood
55 Box-

HIGHLY Profitable spare-time business,
Bronzing & PearlKoting baby shoes, Com-
plete set-up on credit available, 31 ar
old company. Send 25¢ for brochure, Kik-
tavi, Box 418TPM, Compton, Calif, 90224,

MAKE Two to Three TIMES vour cost
on hundreds of products, gift items, novel-
ties, toys, Carded merchandise, 1001 oth-
ers. The Robinscn Co., 443 Eneinitas Ave.,
San Diego, Calif. 92114,

PLASTERCR&FT HANDBOOE Illus-
trated instructions statuary pouring,
finishing, selling and mold making, Alm
where to obtain all materials, Only $3
postpaild. Guaranteed. Wolle, Box 531&
Melbourne Beach, Plorida 32851,

BECOME Notary Public! Free particu-
lars, Stationers,

PM Richardt. N
ville, Indiana 47711. el

HOHEWDRKERS' 200

prises, Box 6029, Dept.
ﬂnlltumla 95:50

WATCH REPAIRING makes e\rery day

a¥. Learn at home., Free details,

Wltc making, YTA, Fox River Grove, Il-
linois 60021,

$10. "I‘CI $100. DUNEE' Gullect PuIltns

17, San

Available Free, Latest methods.
information. $3. Pullau. Box I'II.‘IB. wich-
ita, Kaﬂsﬂl 67217.

£500-8800 MONTHLY Rllu small Inb-
orptory-breeding stock for us, We supply
equipment, breeders, and instructions. Il1-
lingls Research Farms, Dept, MP-7, Mec-
Henr.v, Illinﬁjs BOOS0,

SEI.L Greet‘ml Cards—Make extra
mcney. Show friends Gifts, Toys, Jewelry,
Stationery. 600 items. Experience unnec-
!SS&?’ Salable Samples on approval. Free
Mhur;.lugedfl:mnnll:éeadl Ehrlatmu En:l";i

kamp, roadway, Dep
PM-102, New ‘!nrk :I1:Il113 v

H'Dw MUCH dm bﬂn: your own baaui
or mnkinz £35,000.00 per vear interest
Eou The Warner breakthrough in the

graving fleld cculd be your future,

Write: Warner, Room CE-2-C. 1512 Jar-
us Chicago, Ill. 60626,

EEI-L What You eru Inst.anuvf Be-
ginners Market List tells where, how, and
what to write. Send stamped, self-nd-
dressed envelope, free proof, Ecocnomy
Box mim Clearwater, Florida 33517,

RAISE HEIINEY PLUS GREEN STAMPS
For Church, Club, School Groups, Our
Easy Way. Hughes Company, Box 218, Ens-
ton, Missouri 64443,

SELL Fast mailorder ""Mon
Free details, Taylor, Drawer AE{
N.C. 2.!51

CLIP New
tails free.

-Makers."
Newport.

aper Items for Cash! De-
rkman, 1-PM Ann Street,

- Woocdbridge, Virginia 22181,

§$10.00 DAILY writing short Articles at
Home. BEGIN immediately. Copyrighted
Repnrt reveals HOW and WHERE. SEND
£1.00, THOMAS GIFTS. 5565 SCHOFIELD
RD., COLLEGEPARK, GA. 30337.

LEARN The secrets of repairin; junk
batteries “‘Fabulous Profits” at
BH.T.H.'IT[I:I.II:I. Route 1-88D, Blythe, Calir

DEALERS Make M My Way. Send
Stamp. Hall's Mail nrder Su Iies Box
72146, Los Angeles, California D‘g

ADD 50% To your Money in nn re‘am
Write Paramont Investment P.0O.
Box T434, New Haven, Conn, mm,

C Massage: Big Earnings un-
crowded profession, Learn spare time at
home. Diploma awarded. Free catalog.
Write Anderson School., Dept, G-1C,
Princeton, Illinols 61358,

CLIP Newspaper items. $1.00-$5.00 each.
Il:‘ﬁ?l‘?ua free. Walter, Box 1360-FP. Erle. Pa.

SPARE Time Cash—Sell Advertising
Book Matches—every business a prospect
—no invesiment—no experlence needed to
build steady repeat businesz. Dally Cash
commission in advance, Write today—We'll
send your sure-fire selling kit by return
mail, Dept. MA-T60, Superior Match Co.,
7530 8, Greenwood, Chtmsn Illinois 60619,

or part time. RMP & Co.. P.O. Box 901,
El Rene. Oklahoma Ti036.

MAEKE 4507 !!! “Profits In Maflorder"
—Sample Book, Moneymaking Detalls!
£1.00. Hildreth, Box BIM Crane, Sche-
nectady, New York 12303,

THE TRUTH About starting vour own
mailorder business. $1.00 Guaranteed, Idea
Mart, Box Tl, Perrine, Flcrida 33157.

MAKE: $12.00 Profit each dozen as-
sembling Belts. Details Free, (Stamp ap-
p“;;jf:eilt.en] Redikut's-40, Richland Center,

MAILORDER BEGINNERS. Save Time,
Monﬂr Avoid Mistakes, Write: Barry En-

terprises  88-22 218 Place, Queens Village,
New York 11427

BUILD Part Time Business To Indepen-
dence, Local Interviews, Harrls, 158 Kuulel
Rd., Kailua, Hawail 96734.

$400.00 MDNTHLY Possible in  your
home woodwork shop, Experience unnee-
essary. Free Information—send stamp.
Mission Industries, Box 755, Shawnee Mis-
sicn, Kansas 86201,

NEW Free Mcneymaking Mail Order
Catalog Write Fitz, Freeville, New York

| 13068,
MONEY—Become a Finunu Broker. Full |

MAKE BIGC MONEY Selling Jokes,
Tricks and Novelties, Catalog and Detalls
$200. B. R. Willls and Sons, Box 1047,
Bittle Cruk chh ﬂnls

1,000 HDN'EY Hlkinl Tips Only 50¢.
;‘g;ner 6225 Wheeling, West Virginia
03

MDHEYHAEI‘NG rtunities, self-

development books. ree  information.
Treasures, G6210A Hampton Boulevard,
Nerfolk, Virginia 23508,
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UBE YOUR TABLE SAW-—Make bilr!

Money from scrap lumber with New Pat- |

ented Attachment—no competition—un- |

limited market—free details—Booth Man- |

ﬁﬁturlnz—lﬁlﬂ Wayside—Phila., Pa.
.

WRITE Persuading Letters. Profitable,
Samples. Eljay, 603-B Navarro. San An-
tonio, Texas T8205.

HOW TO GET RICH!! Free ""Monev- |
making Brochure'! Success International, |
Box 2447-C, Livonia, Mich. 48151.

SILK Screen Artistic Color Artwork,
Home, No Machines, full, rt time, In-
structions $1.00, Screenco, X 862, Wau-
kesha, Wis, 53186,

MONEY—SPARETIME OPPORTUNITY
PANELISTS AT HOME WANTED BY
NEW YOREK RESEARCHER. Leading re- |
search firm seeking people ta furnish hon-
rst opinions by mail from home. Pays cash
for all opinions rendered. Clients’ prod- |
ucts supplied at no cost. For information
write: Research 668 Mineola, N.Y. 11301,
Dept. PM-24.

PROFITABLE OCCUPATIONS

BECOME A mortgage broker, earn $10,-
000 to $50.000 a vear. Detalls free. United,
Box 6284A, Marietta, Georgia 30060,

YOUR Own Sign shop, Signs, 410-5 So,
Western, Springfeld. Ohlo 45506,

HOW To Make Money Writing Short
Paragraphs., Information Free. rrett,
m C-27-TU2, 6218 N. Clark, Chicago

CHROME Plating. Instructions. equip-
ment and supplles. Platers’ Supply. P.O.
m:nﬂﬂﬂ. Lugo Station, Los Angeles, Callf. .

FT. SMITH Auction School, Ft. Smith,
Ark. Residents % Home study. Veteran
approved,

FREE Book "800 Successful, Little-
EKnown Businesses."” Work Home! Plym-
outh=-37-CG, Brooklyn. New York 11218,

EHARPEN Scissors, Pinkers, Inexpensive
n“tl]pmmt. tools, supplies. Blackhawk's,
Eheldahl, Iowa 50243,

Btorm Windows, |
&?-u! £10,

INSTALL Aluminum
doors, jalousles, ete. Instruction
Btoloff, Box 100, Inwood, N.Y, 116

£500-8800 MONTHLY, Raise small lab-
oratory-breeding stock for us. We supply
equipment, breeders, and instructions. Il-
linois Research Farms, Dept, MPA-T, Me- |
Henry, Illinois 60050, |

' from PUBLISHER!
. Highest profits!
| DOUrSe,
! PM-T7, Box 5065, San Antonio, Texas THZ01.

. Send name

FREE. 206 Easy Wa¥s to make money
taking orders for exciting new products—
spare time. nd name. age for 5 months
free subseription. Opportunity Magazine,
1460 Hancock Center, Dept. 17-GS, Chi-
cago 60611,

FREE'!' Money Making Opportuniiies!
Send name, address, zip. Bradley, Box
508-D, Mt, Kisco, New York 10548

Caosmetics sell fast, Write for Sample Caze
offer. Valmor, Dept. H, 2411 Prairie, Chi-
cago 60616,

SELL Advertising book matches. Write
us today. We put you in business by return
mail, handling complete line ad book

1.

. Free—Catalog,

100 PROFIT—Sweet Georgla Brawn

matches in demand by every business right |

in your town!
furnished [ree! Top commissions daily:
Superior Mateh, DeTt, MTEI, T30 8.
Greenwood, Chicago, Illinols 60819,

SELL BIBLES—24 Editions—DIRECT
Wholesale discounts!
Free Circulars, sales

write: Bible Publishers, Dept.

WANTED: Man contact service stations,
Part time. Cwyelo Manufacturing, 3816
Dwmhlia, Dept, 158, Denver, Colorado 80201,

SELL Hertel Bibles—Part Time. Finest
reference Bible avallable. Demonstrator
and supplies [urnished. Excellent commis-
sions, Write International Book, Dept,
PM. Box 118, Wichita, Kansas 67201,

orders for deuble air cushion Bronson
Shoes. Amazing comfort. Terrific men’s,
women's line for dress, work, play. High-
est commissions. Shoes for yourself, Big
putfit Free, Write Bronson, Dept, 166,
Minneapolls, Minnesota 55408,

SALESMEN Make more Sales! Increase
vour income! 164 page bock tells how to
make people sav “'Yes", Confidence and
good impressions, §2.00, SILHOUETTE AS-
SOCIATES, 81 Corbin Avenue., Dept. 268F,
Shirley. New York 11867,

SELL Colorful PLASTIC BUSINESS
CARDS, calendars, rulers. bookmarks,
Free sales kit. Nu-Spur Co., Villa
Park. Reading, Massachusetts 01867,

FREE! Mecney Making Opportunities!
address, zip, Bradley,
508-D, Mt. Kisco, New York 10548,

AGENTS WANTED

RAISE Catfish at home for Fun and
Profit. Instructions $51.00, BSexton Sea-
foods, 206 Maund, Jennings, La. T0546.

CLIP Newspaper Items, Earn $1.00-55.00.
Free information, Ideas, 6210B Hampton |
Boulevard, Norfolk, Virginia 23508,

EARN $15,000 Yearly as Insurance Ad-
uster or Professional Damage Appralser,

ite for aptitude test todav. National |
.ggﬁtera Institute, Satellite Beach, Fla.

SALESMAN—DISTRIBUTORS

EARN Terrific commissions lsting delin-
quent accounts, General Pinance Company,
32?5: Pickwick Building, Kansas Clty, Mo,

EARN Bilg Commiszion Full or Part
Time. S8how America’s largest line Low °
Priced Business Printing and Advertizing
Specialities Plus calendars in season. No |
experience. No investment. No collections -
or deliveries. On-the-spot  commissions.
Big Free Sales Kit samples hundred items -
used daily by businessmen. Merchandise
bonuses for you. Build profitable repeat
business, Start now. National Press, Dept,
81F, North Chieago, I11. 60064

60 POPULAR MECHANICS !

| ladies coats 30¢; dresses 15¢

! for trucking,

YOUR Own business—Used suits $1.50;
overcoats 65¢: mackinaws 35¢: shoes 1215¢;
. Enormous
profits. Catalog free. Nathan Portnoy As-
ﬁlﬁ?ﬁumul-nn Roosevelt Road, Chicago

LIFETIME Income., Business Loan Hega
resentative Write: Financial 28 E. Ja
son. Suite 1204-X3. Chicago GDE04,

EVERY Man a prospect. Refundable
sales kit offer showing line belt buckles,
tie clasps. money clips, cuff links, lapels.
identification badges, Individualized with
customer's name and emblems. Cap badges
bus, taxl, police. fremen.
also postal, letter carriers and heavy con-
struction emblems. Cholee 3000 emblems.
Hook-Fast, Box 1088PM, Providence, R.I.

PRINTING, Advertising Salesmen—Ex-
cellent moneymaking sldeline selline De-
caleomania Name Plates, small quantities.
Advertising Specialties, sign letters. Free
Samples. Ralco XL, Boston, Mass. 02119

CHRISTMAS CARDS—Business and
Personal, Customer’s name Imprinted.
Earn unusually high commissions from this
medium—and high-priced line. No invest-
ment. Mo inventory., Free Sample Alhum
Process Corp, {our 48th year), 3436 S.
54th Ave., Chicago, Ill. 60650,

No investment; eversvthing :

MAKE Extra Money—Show friends, h-
bors-—Gifts, Stationery, Tovs, sJuT-ei ry,

; Greeting Cards. 600 {tems. Experience un-

necessary, Salable Samples on approval.
Card album Hedr:mk gﬂu?{ﬂ Ehﬂfltm“

. amp, roadway,
Dept. PM-100, New York 10013,

RISING COST OF LIVING GOT YOU
nweek exis I SPARE TIME - wod ot
xtra in an
FREE SHOES FOR LIFE! No im'estmtm.
Interested? Rush eard today for Free De-
talls, Mason  Shoes, K-621, Chippewa
Falls, Wis. 54728,

BE The Popular Mechanics representa=
tive in your neighborhood and earn big
profits in vour spare Lime, Write Popular
Merhanics, Room TA, 250 West 55th St.,
New York 18, N.Y.

EMPLOYMENT INFORMATION

AUSTRALIA Wants You! Government
assisterd passage. Unlimited Opportunities,
fatest Government Information and
Forms $1.00 Austeo, Box 3623-E. Long
Beach, California 90803,

HIGH Paving overseas johs. Construc-
Lisn. other projects. Bonuses, Travel Ex-
penses, Extras, International Infermation,
124, Cortez. Florida 33522,

JOBS! JOBS! and more JOBS! Men,
Wemen. Students, Teachers, FOREIGN.
U.5.A, Year-round and Summer Jobs, All
Occupations and Trades. For Information,
Write: (enclose 51.00 postage handling—

. Refundable) “JOBS", 475M, Lodi, Calif.
BE240,

MAKE extra %25 to 875 spare time! Take °

FOREIGN And USA job opportunities
available now, Construction, all trades.
Earnings to $I1.000.00 monthly. Pald over-
time, travel, bonuses, Write; Universal
Employment, Woodbridge, Conn, 06525,

COMPANIES Needing help desperately,

willing to pav good money. choice loca-
tions, expenses paid guaranteed, send
81,00 for thelr names, Opportunity, Box

68099, Pensacola, Florida 32503,

AUSTRALIA, AUSTRALIA. AUSTRA-
LIA! Jobs Gulore!! Government assisted
transportation. 1968 Handbook £1.00. Sat-
isfaction Guaranteed!! Associated. Box

| 17-BO7, Lafayette, California.

Office |

INTERNATIONAL. U.B.A. johs

| now!! Free Details!! Write: Global Em-

Box -

plovment, Call=

fornia.

Box 248-C97, Lafayette,

HELP WANTED

OVERSEAS Jobs—Europe, SEouth Amer-
lea, Australin, Far East, ete. 2000 open-
ings all tracdes. Construction, Office, Engi-
neering Sales, ete. 3400 to £3.500 month,
Expenses paid, Free Information. Write
Overseas Jobs, International Airport, Box
536=21, Miami. Florida 33148,

50,000 AUSTRALIAN Jobs! New Direc-
tory of 300 U.S.-Invested Businesses in
strailin Secking Help, $1.00 Austco, Box

u
3623-E2, Long Beach, California 90803

GAS APPLIANCE SERVICEMEN: No
experience necessary, will train, 52 weeks
work guaranteed annually including pald
vacations and holidays: insuranee;, oppor-
tunities for promotions; most manag-
ers started as servicemen. Apply managers
Baltimore, Boston, Chicago, Cleveland,
Detroit, Los Angeles, Philadelphia. Pitts-
burgh, 5t, Louis, San Franclsco, Washing-
ten, DG, Dallas offices (we're in phone
b-oky, OGAS CONSUMER SERVICE,

OVERSEAS Jobs—Australia. Europe,

! South America, Far East. ete. Openings in

all traces and professions, 5400, to 52.-
500 monthly, free Information write For-
elgn Employment Mart, Box 2235 AM.F,
Miami, Florida 33159,

A BETTER JOB FOR YOU, Ted Wil-
son., Mationally famous placement expert,
unlocks private emplovment agencies se-
crets which assist millions of highly paid
prefessionals improve thelr emgn.;lo.'-rment.
51.00, Placement Publications, x 14181,

i Washington, D.C, 20044,



REAL ESTATE & FARMS

CANADA'S Finest lands. $4.00 an acre |
and up, Acquired through estate lguida- |
tions. Suitable for hunting, fishing, camps, |
cottages, farming, timber., minerals, in-
vestment. Small monthly payments, Free
descriptive bocklet. Canadian Estate Land,
Dept. 20, 104 Wilson Ave., Suite 101, To-
ronto, 12 Canada,

CANADIAN Vacation lands: Full price
£183.00. 40 mcres, 510 month. Suitable cot- |
tage sites, hunting, fishing, investment.

Free intormation, Land Corporation, 3768-C |

Bathurst, Downsview, Ontario, Canada,

8] ACRE—Canadian Border—hundreds
campsites, islands, farmlands, directly
from tox authorities, +Non-profit), Lists,
photographs mailed. Register, Room 10,
10 Church Street, Toronto 1, Canada. |

. CENTRAL Ontario—Cholce 640 acre |
Sportsmen’s  paradises  still  available—
$20.00 plus $8.50 taxes gurlar. Maps, pic- |
tures. 32.00 1Refundable). Information |
Bureau. MNorval 4, Ontario, Canada.

[
I
GOVERNMENT LANDS . . . Low, as |
$1.00 acre. Milllons acres. For exclusive
copyrighted report . . . plus “Land Op-
portunity Digest listing lands avallable
tI1rmln:r;::é IIJ..ES'H rend $1.00, Satisfaction
FUATATH . Land D -
Washington, D.C, m’gf;ém  Box D81-FG,

NORTHWEST WOODED WILDLANDS |
AS LOW AS $050. TOTAL PRICE 55%'
DOWN $25 MONTH. 5-10-20-40 acres for i
|
|

peaple who love the land

of wilderness to preserve for vour ugnhtlgﬁf
ever. In Northern Idaho,  Northesstern |
Washington, and Western Montana, In the |
heart of lakes and big game country, All
covered with growing timber. Access, Title
1nsurnpue with each tract, This is select |
land with natural beauty. recreational and
Investment values, We have tracts of many |
trpes and sizes from which tao choose, |n-
cluding  beautiful Northwest Waterfront ;
property on the Pend Oreille, Priest and |
Kettle Rivers: and property on Pend Oredlle |
Lake, Your inspection wefmmd. Write us
for frec list, maps and complete informa- [
tlon, Write to: Dept. PG, Reforestation, |
Ine.. P.O. Box 8146, Spokane, Wash, 09203 |

FREE 208-page real estate catalog. All
rv“f{’u”?ﬂﬁ%vmﬁ; l;nM "ﬁ”” UNITED
Kansas City, Mo, 64113, est 4Tt St

BUY Without risk for Retirement, Va-
cation. or Investment—under America’s |
only “‘Np-Risk Purchase Plan""—in Caro. .
ling Coast multi-million’ dollar. 14.000. |
acre development. 10 vear monev-back
guarantee. ' acre homesites as low as
2695.00; SR.00 down, %765 monthly, Mo-
tel, bunting. fishing, golf, country club,
right on property, Private ocean beach, 50
fresh water lakes, Write for free lterature,
{Not offered to resldents of California,
Florida. New York.) Boiling Spring Lakes |
Southport I-L. North Carolina 28461, |

NEW FREE Journal' Arka !
Statewide Realty Co. 310-AE bj‘:‘-ﬁﬂ[_ﬁ'?ﬂ
Life Bldg., Little Rock, Ark, 72201, |

BUY CANADA 510.00—10 ACRES Thou-
sandls of Tax Sale preperties direct from
Municipal  Authorities, No middiemen,
Over 80 vears of land barealns, Atlantie
to Pacifie. Hunting. Fishing. Cottages.
Forms, Investing. Euasy driving dlstance
U.S.-Canadian border erossings. Areas re-
searched, Most unigue land service in
;En:e wide wn]ri]{. Guarantesd risk free.

otos, maps, lists, malled. BUREAU OF
CANADIAN TAX LAND SATES, 18 Quin-
h_na Court, Thistletown 813 Ontarin, Can-
ada.

VACATION Lands, Canada, £1.00 acre
Free information, Tax Corp., 206-F Blaor
W.. Toronto 181, Canada.

FARM & GARDEN EQUIPMENT

EXTRA Income at home in Spare Time!
Bocklet shows vou how to start veur own
business with Claszified Advertising. Onlv
5100 (Refundable with first order.) C. A,
Martin, Popular Mechanies, Dept. PM373
Lexington Avenue, New York 10023,

@

o ington Ave.,

" face tn

FLOWERS, PLANTS &
NURSERY SUPPLIES

MAILORDER Records help get Increased

Business! Complete 32 Page Record Book . .
| Popular Mechanics, Dept. PM, 575 Lexing-

shirws your inquiries orders, advertising,
expense. elc. Ouly $1.00 C, A, Martin,
Popular Mechanics, Deopt, PM, 575 Lex-
New York 10022

a9
J

EXTRA Income at home in Spare Time!

DRINKING
WATER—PURIFIER

Bopklet shows vou how tg start your own |
business with Ciassified Advertising. Only |

£1.00, Refundable with first insertion or-

er. €. A Martin, Pepular Mechanies
ﬁ]en;%rz PM, 570 Lexington Ave.. New York

A WATER PURIFIER That fits on ANY
kKitchen fpuret. No Installation Necessary,

Replaces Botiled Water, Lasts 3-4 Months, o

Perlcimuace Guaranteed, Only $4.35 Pre-
paid, Free Information. Bal-Park Distribu-
:;rﬁiﬁaax 700, Baldwin Park, California

HOME CRAFTSMEN

CABINETMAKING MADE EASY

and
“How to Make Formica Counter Tops,'

| two execellent guldes let you bulld kitchen

cabinets and counter tops like profession-
als. Extraordinary guides bring master
craftsmen’s shortcut methods. Satisfaction
guaranteed, Write: Japs, 126-P Seventh
North, Hopkins, Minn. 55343.

FULL SIZE FURNITURE PLANS, Tra-
ditional, Early American, Danish Modern.
ﬂlllioﬁ 30e, Furniture Deslgns, Dept, P=7,
1425 Sherman, Evanston, Illineis 60201.

FOUNDRYETTE 2400 F, 1'% to 48 1h,
capacity., Circular 10¢. Kansas City SBpe-
ciates, Box 193-P-7. Middleton. Wiscon-
sin 53562,

SPANISH FURNITURE PLANS. Send |
+ stamped, addressed envelope for clreular, |
Parkville, Ma.

H. 8, Plans, Box 12081,

64152

UPHOLSTERY

MAILORDER Records help get Increased
Business! Complete 32 Page Record Book
shows wour inguiries, orders, advertising,
expense, etc, Only $1.00. C. A. Martin,

ton Ave., New York 10022,

DO-IT-YOURSELF

WATER!! Drill your own well the easy,
ecconomical way with Amazing New Inven-
tion, Save 75%. Free information, Deep=
Rock Drilling Company, Opelika, Alabama
J6801.

BURGLAR-FIRE Alarm supplies and in-
formation, Free Catalog. Protecto Alarm
Sales, Box 357, Blrch Run, Michigan 48415.

BTEAM Powered lawn mower, with
flash boiler. Piclures discripticns, Also fire
tube boiler burners, small steam engines
all parts numbered, several sheets, 52,00
Postpaid. Travis Tool Company, Box 118,
Hiduey, lowa 51652,

BURGLAR-Fire Alarms, Antnmatie
Polire Telephoninz, Gas, Bells, Supplies,
Free Catalcg, Speciiy: business-residence.
Alarm Supply, 7204 Glenview, Fort Worth,
Texas T6118.

BURGLAR-FIRE ALARM Systems and
Surppl‘u*&. Free Catalcg. Informer Alarm
Mig.. 715B Guser Street, Baltimore,
Marvland 21302

EXERCISE At home nn build-it-vourself
physical fitness equipment, including bi-
eyele exerciser, rowing machine, belt mas-
sager, and abdominal board. Send $2.50 for
blueprints B1208 and instructions. Popular
Mechanies Service Bureau, 575-K I exing-
ton Ave., New York. N.Y. 1022,

14 WEATHER Instrument Plans $3.00.
Saco, Box 3513A, Scouth Bend, Ind. 46614,

HOLE IN SHOE SOLE? Repair with
amazing new genuine leather putty, Flex-
ible, fast drying. unnoticeable, strone.
Oniy $1.00 PPD. Genercus Slpl?ﬂ: and
instructions,. GUARANTEED Y. B,
H, Bindery. Box 22291 Dallas. Texas 75222,

ENJOY Camping inside Volkswagen Bee-
tle. Do it wourself plans $2.00. Mathur,
38 Alle, Montreal 970.

WALNUT And Cherry tapered legs., lum-
ber, gunstock blanks, icture frame
moulding.,  Midiand Lumber Company,
Rox 262, Bavannah, Missouri 64485,

FREE Popular Mechanles 16 page illus-
trated catalog of publications, plans and
projects, Booklet covers an extremely wide
rariety of do-it-yoursell data on home re-
modeling, shop tools and machines, car re-
palir, hobbies, crafts, boating, games, 1awn
and garden and hundreds of others., For
Bnur free copy write to Serviee Bureau,

ept. PE, Popular Mechanles, 575 Lexing-
fon Ave., New TVork, N.Y. 10022.

PLANS For ponl table with extra two-
for table tennis and model rail-

romd .
structions $3.50, Popular Mechanics Ser-
vice Bureau, 575-M Lexington Ave., New
York., N.¥. 100232.

SENSATIONAL New Miter Clamp,
clamps any degree miter up to 160°. Un-
surpassed for picture frame assembly, Set
of four clamps, $2.00, Schmidtgrip Indus-
tries, 24 Grant St., Latrobe, Pa. 13630.

WOODWORKING Catalog and Manual
25¢. Plus free “101 Project Ideas." World's
most beautiful venecers, lumber. plywood!
Word finishilng, upholstery supplies. Cane
Lamp parts, Furpiture hardware. Animal
whittling blocks. 2,000 workshop products.
Constantine, 2051K, Eastehester Road,
Bronx 10461,

101 PATTERNS nf smart Gifts, Novel-
ties, Shelves, Artion Windmills, plus
“Make Money Jig Sawing." $1.00, Master-
craft, T5M, 7041 Oleott, Chicago 80631.

lueprints B1208 and bullding in- |

BURGLAR Alarm sticker scares Burg-
lars away, sample 30¢. 10 for 22.00, Box
1018, Plattsburg, New York 12901,

PAINT insecticide—Mix with paint—
Kills insects. 3 oz, Bottle treats 1 Gallon,
£1.49 (Guaranteed), Di-All Chemical, Box
14347, Orlando, Florida 32807,

UNIQUE PATIO COVER. New, bUauti-
ful, fiberglass multiple-canrpy. Colored,
opaque, oval panels, ?Jﬂthtn: like it any-
where, Plans $3.00, ‘CASTLEDOME’,
1291, Newport Beach, Callfornia 92663,

FLUORESCENT Tubes rejuvenated at no
rost, Instructions 81.00. Rejuvenators, 172
Bolton 8t., Portland, Me. 04102,

Box

SAVE Your cld vaenum cleaner with
amazing new hose, Write Pat's, Box 2311,
Los Angeles 20028,

ARTS AND CRAFTS

MAEE Figurines, plagues, lawn orna=
ments. Melds, plastereraft kits, liquid rub-
ber. Sample and catalogue 108, Wooley
Company, Box 20-B, Peoria, Illinols 81801,

FREE: New 136 page handieraft catalog.
Supreme Handierafts, Box 385-PM Sicux
Falls, South Dakota 57101

MYRTLE WOOD Lumber For Gifts &
Movelties & Gunst-cks & Cabinets., Bend
£1.00 for sample for a fast growing busl-
ness. Use Bankamericard. Dun-ee Lum-
ber Co., Box 12, Dundee, Oreg. n 97115,
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BINOCULA TELESCOP
MICROSCOPES, MAGNIFIE

MOTION PICTURES AND
SOUND EQUIPMENT

SCIENCE Bargains! Lenses, telescopes,
binoculars, mlcmm:nil , Elts, parts, war
surplus, Send $1.50 for beginner's 10-lens
kit with Instruction booklet. Order Stock
E—CH. Re&est free 148 page Catalog CH.
dmund fentific Co., Barrington, New
Jersey 08007,
BINOCULAR Specialists, Repairs And
Bales, Free Cataog, Tele-Optics, 5514
Lawrem:e Cht cagu Il] 60630,

BINOCEI'LAHE ]'.'I!Ir!l:t from manufal:t:ur-
er. Finest quality, tremendous savings!
Hequest catalog. Koyu, 38360 Crenshaw
Blvn Los Angele% Callf. 80008,

BINCFCUL.&R Sale! Fres color catalog
100 models $9.95-$250.00. Write. United,
8043 So, Western,
amm

WDRLD Famaus “Dynascope”’ Tele-
scope, Bulld your own reflector telescope.
mirrors, eyepieces, tripods, accessories.
Request free brechures, Criterion Manu-
facturing, Dept, PP 33, Hartford, Con-
necticut 08101,

WORLD'S Largest Buying
INustrations—>5ile-—Deductible
Order—0Olden . Camera—1265
New York, N.Y, 10001,

FREE! FREE!—Photographic and optl-
cal bargain book. Jimsco, Dept. 1AG,
%?]%gaWnukunn Road, Morton Grove, I,

CAMERAS AND
EQUIPMENT

Gulde—8a00
With Your
Broadway,

BCAT-208, Chicago |

UNUSUAL Movie supplies. Free circu-
lar, Esor, 47th Holly, Kansas City, Mis-
sourf 64113,

16MM Sound Features,
Sale.
333 w.

Shorts, New,
Free Catalog. National
5Tth. St.-N.¥Y.C.. N.Y.

FREE! &4-page ca‘lalnl B-16mm ﬂlm,
supplies, processing equtpmeut Superior,
448 N. Wells, Chicago 60810

5.000 B-16MM MOVIE Films. ‘.Fre: cata- |

[ Interunttnnal Greenvale, L.I.. N.¥.
1151-5

EEMM COLOR SLIDE SAMPLER .
20 “best”’ 2 x 27 ., . . $1.00, Pree
alog. Hundreds of sets . . . travel, nirnus,

| wildiife, flowers, railroads, wars, etc, Or-

der today. Blackhawk Pilms, 862 Eastin-
Phelan Eldg., Davenport, Towa 52808,

175-FOOT EMM, PREVUE MGVIE

ONLY $§1.89. See Laurel & Hardy, E
lin, Fairbanks, Keystone Cops, Gish, ch
ford, Chaney . . . comedy,
venture, histery from the sucnts.' Taste
the fun of great movies right at home!
Order today
Super B,
861 Eastin-Phelan
Iowa 52808,

B-168 MM. Used! Listings, 6¢

Bldg.. Davenport,

drama, ad=- |

eat-

45 RPM. RECORD and list 25¢
paid. Neal,” Box 8892, Nashville,

Foon.

CASSETTES AT HONG EONG PRICES!
Lifetime Moneyback Guarantee! Three C-
605-54.75, Three C-90s5-$7.25, Three C-
1205—4%86.75, Custom Record Development,
Hox 3, Mamaroneck, N.Y, 10543,

MUSIC AND MUSICAL
INSTRUMENTS

PLAYER Pilano Rebuilding—get detalls
from: Vestal Press, Vestal 11, N.¥. 13850.

GUITAR, Banjo Making books Plans,
woods, necks, tools, List 25¢. Batinwood,
5131) East 1lth Street, New York HN.Y.
10008,

ACCORDION Manufacturing, 6846-F

| MNorth Avenue. Chicago. Illinois 60635. Con-

! certinas,

. . . speclfy standard or |
Free catalog. Blackhawk Fillms, |

stamp. |

Hilton, 53 Columbia, Albany, New York |

1230'?

16MM CLASSBICS, Cataleg 25¢. Man-
beck Pletures, 3621-PM Wakonda Drive,
Des Mcines, Towa 50321,

PHOTO SUPPLIES

RADIO, TELEVISION AND
HAM EQUIPMENT

ANSCOCHROME-DYNACHROME-FILM |

=—Save by mail—free price list—Hillis |
Products, Dept. M, Box 1182, Eokomo, In-
diana $6801.

PHOTO FINISHING

A FREE Eopdak roll returned with each
black and white or EKodacclor developed
and printed, fast szervice, lowest prices,

ranteed quality send for free mailers.
nomy Photo Service, Dept. P.M,, Box
1111. Albany, N.¥., 12201,

SPECIAL WITH THIS AD—Kodacolor
develcped 12 prints $2.25.
developed 2 prints each Jumbo size—13
exposure T0¢. LENS PHOTOS, Dept. J-4,
Janesville, Wis. 53545,

CAMERA FANS! Expert fhotohnishlns
by one of Country's largest labs at lowest
prices, Fast service and free "'Foto-Fan™'
Stamps you gquickly redeem for valuable
Photo Suopplies, 8MM Kodachrome $1.20;
8 Exp. EKopdacolor $1.70; 35MM Koda-
chrome, 20 Slides £1.39; 8 Exp. Black
White 89¢. Satisfaction guaranteed. Send
exposed film or request free mailers, com-
lete Price List and Gift Catalog. Direct
lsl:!illl]ﬂphum' Box 8352-PM, Pittsburgh, Pa.

LOOE—Save Honer on_Pictures! Jumbo
Bize Prints from yocur Kodacolor Rells,
$1.98, Black & White, 85¢. Huge Dis-
counts on Supplies, Enclose Advertise-
ment, Wisconsin Film Service, Dept. 33,
La Crosse, w1smnsm 54601,

EPECIHL BLACK- Whlte B-45¢; 12-5G6¢.
Kodacolor, B8-81.89; 12-32.08, Astro Photo
!ligi;é‘m. Box 166M, Waterloo, New York

COLOR SLIDES

OUR FIRST 19 IN SPACE. Thia limited
edition lithograph has been created as a
tribute to Americas Gallant Astronauts.
12 X 18 inch chart ready for framing.
Only 75 cents. Prpular Mechanies, Dept.
G 575 Lexington Awvenue, New York,
New ¥ork 10032,
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Black & White |

33¢ RADIO & TV tubes. Free list. Cor- |

nell, 4213-17 University, San Diego, Call-
fornia $2105.

TUBES—Lowest prices
Hard to get British, German, Forelgn and
American obsolete and present day special
purpose transmitting tubes, Send for glant
tube and parts catalog. United Radio
%u?%gizllgs Dept. Z-56 Ferry St., Newark,

mitters, snooverscopes. parts, Catalog,

25¢. Meshna, Nahant, Mass. 09108,

FREE Brochure MONITOR Fire, Police
RADIOS with MINIVERTER II, full

BQUELCH easy Installation. Sclentific As-
sociates, Box 276 (MX), South Glastonbury,
Conn. 06073,

BATTERY Eliminator charge for Tran-
sistor Radios., Lifetime Guarantee. Box
1018, Plattsburg, New York 12901,

HIFI. RECORDS AND
ELECTRONICS

1 Husic
in the world, |

. and recordings by America’s most p

| Weiss Music Company,
GOVERNMENT Surplus recelvers, trans-

Hohners, Chromatics, Guitars,
Drums, New, Used, Tuning, Repairing,
Wholesale Catalogs Free.

POEMS, Songs wanted for new song hlit.a
ular
studio, Tin Pan Alley, 1650-PM Broadway,
New York 10018,

VIOLIN and Guitar makers—szend for
latest Free Catalogue of woods & accesso-
ries. International Violin, PMB. 414 East
Baltimore 3t.. Baltimore, Md. 21202,

POEMS Set to musie. Songs recorded.
Send poems, songs. Crown Musie, 49-C
West 32, New York 10001,

Nashville

FPOEMES Wanted For Bongs,
Nashville,

Music Productions. Box 8001-P,
Tennessea 37204,

POEME Wanted for new songs and ree-
ords by America's largest song studlo.
Send poems. Free examination. ve Btar
EH Beacon, Boston, Mass, 02108.

30 % DIEUGUNT Any Name Brand mu-
sical instruments. Write for low price.
Freeport Musie. 127 W. SBunrise Highway,
Freeport, New York 11520.

SONG Writers—Send Poems, Songs to:
1472 Broadway,
New York, New York 10036,

ACCORDION Top brands. Buy direct.
Tremendous discounts. Trade accepted.
Free brochure PM. Accordion-O-Rama,
!'H Bmmwas. N.Y.C. 10003.

DRUMS. Electric Imtnrs amps, Organs.
Free catalog M: A5, Import Com-
pany. 31 East lath Stre&t NYC. 10003.

GUITARS, MANDOLINS, BANJOS,
Complete stock of Gibson Martin guitars.
Free 100 page eatu!u%‘ parts and acces-
sories, Big Savings, New York diseount
prices. Send 50¢ postage handling., Eddie
Bell Guitar, 201 West 49, New York 10018,

2000 hard to find un-

PREECat.alu 5,
E‘{I'.!H 300 Chelsea, Louls-

uszual records
ville, Ky. 4|:m

SWIBS Musical Movements, Mechanical-
Electrical., Splelman, 131 West 42nd. New
York 100386,

TAPE Recorders, hi-fl components. Sleep
learning equipment, tapes. Unusual values,
Free catalo Dressner, 1523C Jericho
Tpke., New lE-Isruzire Park, N.Y. 11040.

RECORDS! Discounts on all LP's. Free
details. Cit.u.d!] Record Club.

. 2, Larchmont, N.¥

S8COTCH Recording Tapes, Waollensak
Recorders, Catalog 6¢. Tower, Lafayette
Hill, Pa. 10444,

HOME FElectronies Course only $26.95,
Free Literature. Edu-Kits, Department
715B, Hewlett, New York 11557,

STEREQ TAPES: Cartridges, cassettes,
reels, 33% discount. Largest selectlons,
unavallable elsewhere, Mall 20¢—catalogs.
STAR RECORDINGS, Box 1055, El Paso,
Texas TOME,

| alog.
ym&mhnneue | 10438

GUITAR Chord svstem most modern
ever devised, Send £3.50. Johnny Carlton,
Canton Plaza, Marietta, Georgia 30080,

WHOLESALE Musical Instruments Cat-
Allled, 406 East 189, Bronx, N.Y.

LEARN Banjo. b-string bluegrass. Easy
fun, No musie, Free details. Blavlock, Box
25-M, Marietta, Georgia 30060.

ACCORDIONS, Guitars, Band Instru-
ments! Save to 507, Famous makes, Easl-
est terms, Trades accepted, Free home
trial. Free discount catalog. Mention in-
strument. International Music Mart, 5535-
B Belmont, Chicago 60641,

ELECTRIFY Player Planos, Pump Or-
gans quickly, inexpensively with Lu 81-
lent Suetion Units, Write Lee Musie, 525

Venezia Avene, Venlce, Callfornia 50281,




S0ONGE, Poems wanted! Accepted songs
published, recorded at our expense! Tal-
ent, 17-PM, Longwood Road, Quincy,
Masu 02169,

GUITARS, Aamps, Drums, 30°- to 507
off. Name brands, Specials, Send brand,
model for low price. Free Literature,
Warehouse P2, Box 9352, Fort Worth,
Texas T6107.

PLAY Organ easily. Amazing ‘Methcd
Free Information., Kegley. 1016 Kelly, Jo-
liet, Ilinois 60435,

EDUCATION AND
INSTRUCTION

LEARN Auctioneering, Term soon. Free
catalog. Relsch Auction College, Box B850,
Mazon Clty, Iowa 50401,

PIANO Tuning quickly learned with
home study course. Diploma granted.
&megman Tuning School, Gilroy, Calif.

PIANO Tuning pays. Big money in spare
time. Learn at me. No musical knowl
edge necessary. Phonograph, records. tools
and instructions furnished. Electronic tun-
ing also taught. Free catalog. Capital Tun-
ing School, 3160 S5 'W. 16th Court, Ft.
Lauderdale, Fla.

BOOKKEEPERS. Operate your own
“Dollar-A-Week' system, Ellis, Box 200,
Cedar Grove, North Carolina.

PENMANSHIFP Corrector. Imprau poor
penmanship quickly. Details free, Ozment,
Box B65-14, 5t. Louls, Mo, 63188,

OWN Collection agency. *'Little Gold |
Mine!" Franklin Credit, Roanoke, Vir-
Einia 24004,

e CPM-T,
EARN $125 A week and up, Learn g |

trade with a future. Learn auto dlesel '
mechanics In our shops, You learn with

tools on real equipment.
learn. Maur of our graduntes earn %125

week @ B Write for free bulletin: Dept
256, ﬁutu iesel College, MNashville, Ten-
nezsee 37218,

SWEDISH Massage and Em’sim! culture
pays big profits. Learn at home. Diploma.
Free catalog. Natlonal Institute, Dept.
E-=79, 307 North Michigan, Chicage 60601,

UBED CORRESPONDENCE Courses and
Books sold and rented. Money back guar-
antee. Catalog free, iCuurs.:-q tmuwht] Lee
Mountain, Plsgah, Alabama 3

MISSQOURI  Auction School,
proved. Free Catalog! 424-03 N!chuls Raad
Kansas City, Mo. 64112,

LEARN Asleep or awake! Records, tapes,
equipment! Free catalog! Drawer, PM-400,
Ruidoso, New Mexico BB345.

BUFE]‘HDR Auctlon School. Mation's top
Auctioneers own and instruet. 120 East
Cerrogordo, Decatur, I11. 62523,

BE A POLICEMAN, Complete Course
and Diploma, only $10.00 Southern Police
Academy, P.O. Box =306 Fairfield, Ala-
bama 35064,

AUTQBUG{'ESTIGN SIHD-learﬂiﬂR
headguarters! Tapes, records, books. Gi-
gantic catalcg free, Research Assoeiation,
Box 24-PM, Olyvmpia, Washington.

FCC First Class License in six weeks—

Nations highest success rate—Approved for
Veternn's Training. Schools in Dallas, At-
lanta, Chicago, New Orvleans, Minneapolis

and Houston. Write Elkins Institute, 2
Inwood Road, Dallas, Texas 75235,

HIGHLY effective home study courses
in Electronics Engineering Technology and
Electronics Engineering Mathematics., Earn
your Degree. Write for Free Deseriptive
Literature, Cock's Institute of Electronics
Engineering, (Dept. 10), P.O. Box 10634,
Jackson, Miss, 29209, (Established 1945),

03D

Earn while yuu :

! uphy,

EARN College degree at home. All sub-
jects, Ohlo Christian College, 1156 Striebel
Road, Columbus, Ohlo 43227,

LEARN Bartending. Correspondence
School, 426C East Seventh Street, Tucson,
Arizona B5703,

KEY to a Cartoon Career.” Write: Car-
tooning, Box b3176, Colorado Springs,
Colw. &UNT

PROFITABLE Natiunal Camerl Repalr
School training at home! PM-T7, Englewood,
Cnlnradu

MINISTERIAL Bible College. Christian
Education, Ordination, and Degree
Courses, Write: Soms, 887 West Spruce,
Flfneunil Ohlo 44266,

DETECTIVE Course. Free information.
Universal Detectives, Box 8180-F. Univer-
='1.1 Cl:t"- Caoiifornin 91808,

HIGH School diploma at home, Licensed
teachers. Send age, highest grade com-
pleted for free details, No salesman will
call. Bouthern States Academy, Westbury
Square Professional Bldg., Dept. 18, Hous-
ton, Texas mas

GET A Brlt!.ah. degree
Radlonies, 35 courses, spectus
free. Brantridge Forest Schoal, *‘Lodge®
Fra{;ﬂriﬂne Forest, Balcombe, Sussex, Eng-
an

Dlvinlg, Philos-
TO

USED Cururser.' Bmks' List IM Smith 8,
124 Mnrlbomun:h Balem, Mass,

A{:CIDE‘H’I‘ IN‘-’ESTIGATIOR career
training. Learn at home to earn up to $8
an hour, Car furnished, Expenses paid. No
selling, Free placement service, Men ur-
gently needed. No college or experience
required to train, Write for FREE infor-
mation. No obligation. Universal Sehools,
6801 Hillerest, Dallas, Texas TH2035.

COMPLETE YOUR HIGH SCHOOL At
home in spare time with 72-vear-old
school, Texts furnished, No classes. Di-
ploma. Information brochure free. Amer-
ican Schopl, Dept. XB45, Drexel at 58th,
Chicago, Illinois 60637,

ORDAINED? Free credentials! Regquest
information! NSU, 708 South Bragg, Mon-
roe, North Carclina 28110.

FHOTO RETOUCHING. Interesting,
profitable eareer at home: full or part-
time. Easily learned. Hlmlltn:n Studlns

Dept. PR-38, Claymont, Del,

AUCTIONEERING Resldent or Home
Study Course Free Catalog, Nashville Auc-

tion School. 2004 West End, Nashville,
Tennessea 37203

BARTENDING—Home Study course,
lg-a:l';%u.‘ilﬂbh North Las Vegas, Nevada

AUTOMOTIVE AIR Conditioning, Start
nur own business with small eash out-
‘Write for free folder No, PM-7, Tech-

nlu:l Center, P.O, Box 59, Buena Park,
Calif, 90620,
PIANO Techno —Electronie  organ

. learned easily at home, G.I, Ap-

roved. Free booklet, Niles Bryant Schoaol,

t. P, 3631 Stockton., Sacramento, Call-
fornia 95820,

servicin

COMPLETE home training In luerative
Watch Repair, Free sample lesson, Chi-
cago School, YT, Fox River Grove, Illi-
nols 60021,

SECOND Chance For High School Drop-
outs. Get diploma at home in spare time,
Full eredit for previous schooling. No
classes, Given Free: Booklet on finishing
high sehool at home, Government advice
for dl;np-n}lllls "pstlt'éd' test. ertn ﬂadn
emy for Home udy, . Dearborn
Dept. §1-826, Chicago, Illinnls 60605,

BE A REAL Estate Broker,
ings. Prepare quickly. easilv, GI approved.
FPree Catalog. Weaver School, 3519-B
Broadway, Kansas City, Missouri 84111,

Big earn-

LEARN Civil and criminal investiga-
tion at home, Earn st*ady. good pay, State
age, Institute Applied Scilence. 1920 Sun-
;lé.r;‘l'se. Department 167, Chicaga, Illinois

WE {}UARANTEE vou to pass all elvil
service examinations, send stamped en-
velope, Umﬂuc Distributors, Box 6089, Pen-
sacola, Florida 32503,

LEARN Spanish Wlth My Conversation-
t al Handbooks $1.00/Set. Satisfaction Guar-

anteed. Rochin, 821 Ravandra, DeSoto,
1 Texas T5115.

BEGINNING Reading Programmed to
High School level for all Ages. Instruc-
tor's manual, $4.95. Primitive Press, P. O,
Box 4614. Pittsburgh, Pa. 15206,

FOR INVENTORS

PATENT Searches complete and thor-
ough. Related copies Alr Mailed with maxi-
mum speed $6.00. “Proteeilon Forms®™
and “*Patent Information.' Write Ameri=-
can Patent Search Company, Dept. 27, T11
14th St., N.W. Washington, D.C. 20005.

PATENT Application Pinancing, Free
patent search plan. Global Patent Divi-
sion, 2420 77th, Oakland, Calii M 05.

PATENT hn.d invention de'relupm!nt
licensed professional patent engineer
U.5. Patent Office former examiner, and
engineering specialists, Your inventlions
and ideas engineered for patent protection
and commercial value. Inventions devel-
oped by us negotiated for cash or rovalties
with our nationwide contacts. Bend for
free protection “‘Invention Certiflcates™
and further interesting. valuabie patent
information. George Spector, Licensed
Professional Patent Engineer, Woolworth
Building, New York.

U.8, Patent OfMice Searches, 234 Broad-
way. Room 3615, New York, Free invention
certificates.

IMMEDIATE Cash. for patent applica-
tions. Free patent searches. Write for de-
Htll!'a. Universal Patents. 184-D, Marion,

1a.

INVENTORE Wanted immediately for
promoting on cash er rovalty. Patented,
unpatented. Free booklet outlines rovalty
rates, requirements. Write Kessler Corpo=
ration, C-57-F1, Fremont, Ohlo,

INVENTORS: Your ideas and inventions
{patented; unpatented) expertly searched
developed for commercial appeal and cash/
royalty sales to manufacturers by profes-
sional Invention Developer with excellent
record of experience. B.B,., Industrial En-
gineering; United States Patent OfMice for-
mer Patent Examiner, United States Gov-

ernment former Patent Adﬂanr. Bm
decade reliable service! Member: United
States Chamber Commerce. Free "]:nvm-

tlon Record" and “‘Recommended Protec-
tion Procedure.” Alrmalled! Write: Rav-
mond Lee, Invention Deulm:er. 230-P
Park Ave.. New York Cit:r 10017

PATENT Searches, i:nclud.lnc coples .xr
related U.S. patents. Inventors attor
manufacturers use our “worldwide"
mall service! *‘Invention Record" Inrm
and “Information Every Inventor Meeds,™
sent free! Hayward Company, 1028P Ver=-
mont, Washington 5, D.C.

FREE PAMPHLET: '""Tips on Safeguard=
ing Your Invention.” Write: United States
Inventors Service Company, 501P Thir-
teenih Street N.W., Washington, D.O.

MANUFACTURERS NEED New Prod-
ucts! FREE Literature explains “How To
Submit Your Invention." Congress Inven=
tlon Company, ﬂll c Warner Bujlding,
Washington, D.C.

INVENTIONS WANTED

INVENTIONS Wanted. Patented: un-
putented. Tremendous manufneturers lists,
Global Marketing Service, 24208 TTth,
Opkland, California 94605,
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INVENTORS! Sell your invention for
eash or royalties] Our elient manufactur-
ers eagerly seek new items. Patented, Un-
patented. Financial assistance If needed.
26 Years proven performance. For free in-
formation, write Dept. 15, Gilbert Adams.
Invention Broker, 80 Wall St.., New York,
M. Y. 10005,

INVENTORS! We will develop, sell your
idea or invention patented or unpatented,
Our national manufacturer-clients are ur-
gently seeking new ftems for highest out-
right eash sale or rovalties, Pinanclal as-
sistance available. 10 years proven perfor-
mance, For free Information write Dept.
47. Wall Street Invention Brokerage, T8
Wall Street. New York, N.Y. 10005.

WE Either sell your invention or pay
cash bonus. Write for detalls. Universal
Inventions. 208-E, Marion. Ohlo.

INVENTIONS Wanted immediately for
promoting on cash or rovalty, Patented,
unpatented, Free booklet outlines royalty
rates. requirements. Write Kessler Corpo-
ration, C-57-IW, Fremont, Ohlo,

FREE “‘Directory of 500 Corporations
Secking new Products,” For information
regarding development, sale, licensing of
your ]rlunt!dfuﬂ]lﬁtentﬂ invention,
Write: Haymond Lee Organlization, 230-N
Park Avenue, New York City 10017.

INVENTORS! Protect vour ideas! Pree
“"Recommended Procedures.” Washington
Inventors Service, 422F, Washington
Bullding, District of Columbia 5.

INVENTORS! Don't sell your invention,
patented or unl:atented, until you receive
our offer., Eagle Development Com IQS.
Dept. H, 78 Wall Street, New York 5, N.Y.

PATENTS FOR SALE

EXTRA Income at home in Spare Time!
Booklet shows you how to Start vour awn
business with Classified Advertising. Only
£1.00, Refundable with first insertion or-
der. C, A, Martin, Popular Mechanics
Dtﬂmmt’. PM, 575 Lexington Ave,, New York

FOR THE HOME

PATIO Easy ceramic granule
Free information, Gateway, 6851
fleld, Cineinnati, Ohlo 45236

BURGLAR-FIRE Alarms. Home units
complete $14.95 u;. Brochure 25¢. The Se-
curitronics Co.. P.O, Box 371, Frankfort,
Indiana 48041.

coating.
Plain-

FOOLPROOF! Fire-Burglar Alarms,
Tamperproof! Low, Low, Prices, Free trial
and literature, Agents plan. Your inguiry
invited, Alarms, P432M, Willlamsburg,
Ohio 45176,

FOR PARENTS

PUSH-BUTTON WATERSAVER, Sale/
Royalty. Pat. = 3 334 358. A, Weingartner,
Box 73, Pranklin, N.J. 07418. Phone 201-
G97-T150.

OF INTEREST TO WOMEN

WOMEN! Make big money at home,
%£10.00 profit in an hour possible with in-
visible mending, Make hnles, tears dis-
appear from elothing, fabries. Steady
yveur-round demand from cleaners, laun-
dries. homes. Details free. Fabricon. 1533
Howard, Chicago 806286,

HOW To make money writing short
paragraphs, Information free. Barrett,
lu:lneapztﬁ C-27-U3, 6216 N. Clark, Chicago

£500 MONTHLY POSSIBLE—clipping
news at home. No experience. Free infor-
mation—send stamp. American, Excelsior
Springs, Mo, 64024,

NEWSPAPER Clippings Urgently
Needed. Highest prices paid. Send stamped,
addressed envelope, free details. Brewster,
E:?&“ﬂ 1348-NCWL, Clearwater, Florida

MANUFACTURING

INVENTORS Ideas developed. Research,
Models. Manufacturing. Sales. Free bro-
chure, Willlam Parker, 32 Westminster,
Worcester, Mass, 01605.

MODELS — small lot manufacturing.
Metals, plastics, ete, Milburn, Burlington,
Kentucky 41005.

BUY IT WHOLESALE

500,000 BARGAINS BELOW WHOLE-
SALE. New, name brand merchandise. Buy
at 10¢ on the dollar. Closeouts, surplus,
bankrupts, liquidations, imports. Free de-
tails. International Buyers. Box 4833-M,
Colorado Springs, Colo. 80808,

20 WHOLESALE Catalogs!! List $1.00.
%g.‘a':r’lﬁnp, 216 PM-7, West Jackson, Chicago

BARGAINS! Buy wholesale and below,

Mame  brands. Appliances, furniture,
sports equipment, levisions, cameras,
watches, jewelry, thouszands more. Huge

discounts to £1,000.00 on new automobiles,
All makes. Free details. Write today:
Worldwide Bargainhunters, Box T30-A,
Hoplland, Michigan 49423,

EXPORT-IMPORT

JAPAN: 1200 Products Directory, Illus-
$3.00. Send. cash. Yamagata' Office. 814

RIS T Casn. Amaga e,
Togin Bldg., Marunouchi, Tokyo.

DIRECTORY-—230 Suppliers in 40 Coun-
tries, $3.00, World Shoppers, Box 151-W,
Oklahoma City, Oklahoma 73123,

64 POPULAR MECHANICS

DRIVE New car, wear new clothes, buy
color TV. Get daily cash income. Put
spare hours to work. Write for 5 months
free subscription Opportunity Magazine,
see hundreds easy ways to make money.
Opportunity, 1480 Hancock Center, Dept.
17-G0, Chicago 60511,

WOMEN: Big Money! Studio Girl Cos-
metics needs women in all States includ-
ing Hawall, Alaska, Puerto Rico and Amer-
jean Bamoa. Full or part time No experi-
ence required. No territory restrictions.
Take orders anvwhere, Highest profits,
S50 Good Housekeeping approved cosmot-
ics, Everyvthing furnished. Credit ex-
tended. Mo stock to carry. No franchise
fees, No stock investment. For full infor-
mation by mall, plus 3 free samples, write
Harry Taylor, Chairman, Studio Girl Cos-
meties, Dept. BC329, 114681 Hart Street,

No. Hollywood, Calif, 91805. Also immedi- |

ate big profit earnings for experienced
City and State managers and former party
plan operators.

INHM WEEKLY POSSIBLE. HOME TYP-
Satlsfaction or refund.
AT7-PMO, Corte Madera, Callfornia 94925,

WANTED!
Mallers, Stamp required. Ooton Distribu-
tors, 4120F Duke Drive, Portsmouth, Vir-
ginia 23703.

$100 WEEELY Possible—Home Typing.
Immediate earnings! Emplovers list. com-
plete instructions. talls 25 cents. Typ-
ing, Box 583, PM7. Bettendorf, Iowa
52722,

MAKE Extra Money—Show [riends,
nelghbors—Gifts, Statlonery, Toys, Jewel-
ry, Greeting Cards. 800 items. Experience
unnecessary. Salable Samples on approval.

T ML
AT um. am roadway,
Dept. PM-100 Ilz‘“ York 10013,

Instructions, emplovers' list, $1.00. |
Bummithouse, Box |

HOMEWOREERS! 8§ weekly address-
ing mail for firms. Start immediately!
Details, send stamped self-addressed en-
velope, Enterprises, Box 16143-PM, Phoe-
nix, Arizona B5011,

WORTHWHILE Home Earnings, Choose
from 21 profit preducing projects, Few
dollars starts. Free information. Mational,
Box 1975-WCAI, Little Rock, Ark. 72203,

$75.00 THOUSAND., Home addressing!
Longhand, typewriter. Information, send

| stamped self-addressed envelope, Brew-

ster, Florida

33517

Box 1348-YL, Clearwater,

$350 MONTH Addressing Possible! Ev-
erything Furnished, Maill $2.00, Satisfac-
tion Guaranteed. Happy-A, Box 1161, Bat-
tle Creek, Michigan 48016,

MAKE Money At Home . . . Addressing
and mailing our sales letters! Everything
furnished! Smith, Box 2469-PM8, Newark,
New Jersey 0T114.

GIFT SHOPPING

HANDCRAFTED Gifts, home furnish-
ings, Free cataleg. Kilton Krafts, 1325
Ellby Terrace, Anniston, Ala, 36201.

WATCHES, OLD GOLD,
JEWELRY

WATCH And clock repalring baoks. Free
catalog., North American, Box-T7-AG, Fox
River Grove, Illinols 80021.

HIGHEST CASH for Gold, Jewelry,
Gold Teeth, Rings, Diamonds, Watches,
Silver, Platinum. Mall Articles Tuda?.
Free gift with Information. Chicago Gold
& Preclous Metals, 8 E. Monroe, Dept. 658,
Chicago, 60603,

USED Wrist, pocket watches —£3.00 up.
Free list, Southern Watches, 5-PM South
Wabash, Chicago 80803.

CASH Immediately for old gold, jewelry,
gold teeth, watches, diamonds, silverware,
spectacles, platinum, mercury, Free infor-
mation. Rose Industries, 29-A East Madi-
son, Chlcago 60602,

WATCHMAEERS' —Jewelers' Catalog:
Surprise; $1.00. Watchmaking Course;
Tools; $35.00, Bengal's, 17942 Ventura, En-
cino, California 81316,

WEARING APPAREL

EXTRA Income at home in Spare Time!
Booklet shows you how to start your own
business with Classifled Advertising. Omnly
$1.00 (Refundable with first order.) C. A.
Martin, Popular Mechanics, Dept. PM,

| 575 Lexington Avenue, New York 10022,

HEARING AIDS

G wholesale,

HEARING _Alds, Batteries

| Catalog 25¢. Fiston, Box 1444 New Preston,

Addressers—Commission |

Conn. 08777.

HEARING Alds below wholesale. Regu-
lar, eveglass, completely hidden models.
Smallest, most powerful. Free home trial,
Mo Salesman will call, Free details. Write

Prestige-C8, Box 10880, Houston, Texas
T7018.
HEARING AIDS—Batteries Wholesale!

Brochures—Hearing Center, Box 211, St.

Petersburg, Florida.

m

ROCHEETS: Real flying models—fights
up to 2500 ft, Mew {llustrated catalog 25¢.
Single and multistage kit, cones, engines,
launchers, trackers, rocket merial cameras,
technical Information. Fast service, Estes
Industries, Penrose 7, Colorado B1240.

SCIENCE AND
CHEMISTRY




ROCEETS!! Real flving models—2500
feet altitude with powerful motors. Ter-
rific  Sclence Projects. Tubes—Cones—
gjhrlch?mlg'anchharj—qu_mdtiuu ﬂ’ilan-
¢ catalog—rocket da AETAms—25¢
Fast Delivery, Centuri Rockets, Box 1988,
Phoenix. Arizona 55001.

CHEMICALS, .ﬁ.p‘paratus Micr es,
Biulugiml Supplies, 1968 Catalog 35¢
Sheard Science Supplles, Inc.. Gulllmhus

Wisconsin 53825,

ROCKETS, Single, multi-stage kits,
parts amazing Accelerometer, Illustrated
catalogue 25¢. Rocket Supply, Box B51B,
Tappan, New York 10983,

UNDERWATER Fuse 3 '32° Diameter. 25
feet $1.00—1235 feet $4.00 Postpald. Free
?ﬁﬂl‘w Zeller, Box 646, Hudson, Mich,

LABORATORY chemicals supplies 1969 -
catalogs has over 400 listings many scien- |

tific publications cataloges
i p licat 'y § Caseco,

Box 77 Riverdale, New Jer- |

sy II'ME‘:
LASER PISTOL—$1.00, How to build.
PHASER PISTOL—$1.00. (Add 25¢ post-

age.) New catalogue—325¢. Roy Davis Labo-
ratories, Dept. PM, 118 West Adams St,,
Jacksonville. Florlda 32202,

EEhHCHING For economically prieed
Laboratory Supplies? Gifts with eatalogue
—25¢. Hagenow Laboratories; Manitowoe,
Wisconsin 54220,

. lustrated HOW Bocklet-—25¢.

S0LID ROCEET FUEL Devnlnned By
U.B. Army For Amateurs & pound,
10 pounds for $12.00, Rncht. Bn-nklet 50¢.
Fast Delivery, Cincy Rocket Club, 4780
Miami Road. Cincinnati, Ohio 45243.

GOLDAK Treasure Locators—New for
'69! A hobby "Il enjoy for fun and
profit. Find colns, gold. sllver. Goldak,
Dept. PMOC, 1101A Airway, Glendale, Cali-
fornia 91201,

PROFESSIONAL Model rn:ket- m&ition
fuse, burns underwater, 75 I
colabs, Box 99, Berlin, New J!ﬂt!.’ 08008,

GIRANDOLE., Petard casings,
prices, Underwater fuse 1'5' §£1.00,
FESSIONAL "Red Devil" Fuse 50° %1.00.
Catalog 23¢. Samples 50¢. Arwel, Box 236,
Hasbrouck Heights, N.J. 07604,

FORMULAS, PLANS, ETC.

ANY Formula $3.00. Catalog—Treatise

| l0¢. Belfort, 192 N. Clark, Chicago 60601,

PLASTIC, LAMINATING

PLASTIC Embedders, jewelry workers,
We have evervthing, Findings, moulds,
New catalog 253¢. David Co., 861 Broad St..
Dept. M, Providence, R.I, 02807.

NEW Liguid Plastic hardens like glass
without heat, Clear, Colors, Embed real
flowers, photos, coins, Create unusual
craft objectz for big profits at home, I1-

Dept. 9101H;

60098,

CASTOLITE: Woodstock, Tl

SEARCHING For Emnumical]v Priced
Chemicals And Apparatus® Gifts With
Catalogue—35¢. Starr Scientific,. Manito-
woe, ‘Wlscnnslu 54220,

LABORATORY Supplies At
Prices. Catalog—35¢. Deluxe Sclentific:
Manltowor, Wisconsin 54220,

GIANT Science Catalog 35¢. Xercon, De-
partment PM-T68, B342 Oglesby. Gh:cngn
Ilinojs 60617,

FREE Perlodic classification of elements

and conversion tables with eatal 15¢.
Chemiecals, apparatus. biclogy, Mid-States
Eﬁélﬂtlﬂc 7058 N. Clark, Chicago, Iil.

CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories,

Catalog 50¢. Dept. M-50, Blologieal Sup- '

ply l.‘.?c
ﬁ

1176 Mt. H Ave,. Rochester,
H.Y. 20, owe peheste

CASINGS, Stars, devices of all tvpes,
Send G0¢ for samples, Ecro, Bux"ﬁn.
Northvale, New Jersey 07647,

SAVE On casings, endeaps., Underwater
fuse T5 feet $1.00.
50 feet £1.00. Catalog 25¢. with samples
S0¢. Bilton. Box 28, River Edwe, New Jer-
sey 07661,

S0LAR Flving Saucers, (Brand New-

Professional Red Fuse |

Dizcount .

PLASTIC, DECALS

ULTEM-EBNEITIW AND POWERFUL
METAL joln the many who
are nuding buried coins, minerals, relles
and artifacts, Don't buy till you see our
FREE catalog of new models. Write Jeteo—
Box 132, PM?5-Huntsville, Texas 77340,

| TREASURE BOOELET, Excellent in-
formation on treasure hunting and metal

detectors. Send 25¢. BOOKLET. Dept.
;ﬁ‘% Box 243, San Gabriel, California

DETECTOR Buyers! Walit! "Selectmat-
ic”, prefessional “*New Dimension' detec-
tor—finds money on every hunt. Quickly
rejects iron, tinfoil, Guaranteed. Palents
granted, Literature, pictures — enclose
ildu%m'gl;eaaure Electronics, Plain Dealing,

FIND Buried treasure with new revolu-
tionary analytical metal detector. Features
push button tuning, automatic tuning,

I.nudsmmnr negligible ground pickup,
reatest Eee Free cataleg. CGardiner
Iectmnl.cﬂ pt. ﬂ, 4729 M. Tth Ave,,

Phoenix. Arlz. 85013

PRECIOUS STONES AND
MINERALS

EARTH Science R-mthuunﬁ Magazine.

Subscription $2.50, le 151‘ Box-550-
PM, Downers Grove, IlI

SELF-ADHESIVE Company., Club or
Product Decals to vour design. Vinvis,
Mylars, Metalics,
METICS for off-and-on use! Make Cars,
I‘rucka Alrplanes and Equlpment your

nant Traveling Advertisement! Low

: '.‘.-‘ﬂst’ FL.‘I.STIC DECAL COMPANY, Box

. Electronic

G02B, Janesville, Wisconsin 53545,

TREASURE FINDERS

URECON Metal fAinder. 8 head. tran-
sistorized, $40.00 delivered. Urpa G304
Beechwood, hlruntn. Fla. 33581.

TREASURE Hunters! Prosnectors! Rel-
co's new instruments detect buried gold,

. silver, ecoins, minerals, historical relies,
Transistorized, W\!l&eh.s 3 rnuuds $10.85
up. Free catalo lco-A40, Box 10838,

Houston, Texas

TREASURE
PLETE LINE
TESOROS,
MEXICO.

. FREE INFORMATION.
APARTADO 7-848, MEXICO 7,

Scotehlite and MAG= |

GET Free catalog no serjous rockhound,
gem cutter, jewelry maker, hobbvist or
craftsman can be without. Full of bar-

exclusive items, low prices from
suppliers and authorities in the

f est
| a.rlg Free new catalog just off the press,

yours for the asking. Write Grieger's, Dept.
E;Hﬁ 1633 E. Walnut, Pasadena, California

100 COLORFUL, Pollshed gemstones,
£1.00. Tumblecraft, 5401 James North,
Minneapolis, Minnemta 55431,

SEMI-Preclous uncut gems. Ten differ-
ent for $1.00, Request list =35, Prospec-
tors Shop, 201 San Francisco, Santa Fe,
New Mexico 87501.

LARGE, POLISHED, QEMETONES. 15
different 21,00, Colorful crystal specimens,
1 different $1.00. Lists with order. Sering

LOCATORS., MOST COM-

i Ocean,
B5570.

11705 E. Michigan, Indianapolis, Indiana.

100 POLISH Gem Stones From Paclfic
Empire Gem's, Trinidad, Calif,

FREE 128 Page detector cataloz. General
Detection Co., Box 67. Bell-

flower, California 90706,

Solid State Engine-Fantastic Performance-

Flies Milea on Bun's Pawer-lifts animals-
sends messages-parachutes-Build Manyv-
Easily Inexpensively with Evervday Mate-
rimls. Complete plans, deseriptions, draw-
ings, plus Free Spacetronics Catalog -851.
Single Catalog -25¢. Spacetronics, Box
31042-PMS, San Franclsco, Ealtrurnla 4131

CATALOG Of Ver-rv Interesting Prod-
ucts—325¢, (Free with any purchase—see
our other HKenrus ads!) Kenrus-L, 42
Crocus, Woodbridge, New Jersey 07005,

100 ONE Minute time delay fuses! $1.00
240—52.00. T00—%5.00
experiments, ete. Kenrus-L,
Woodbridge, New Jersey 07095,

42 Crocus,

FREE! 2 Insect eating plants when you
send for our 60¢ catalog! A 51.50 value!
Free Merchandize! See catalog for details!
Franks Sclentific Co., P.O, Box 156, Mar-
telle, Iowa 52305

TINY-ROCKETS From ordinary paper
sodastraws blast in smoke and flame near-
Iy out of sight., Copyrighted Instructions
§1.00, Microrockets, RRIE, Hagerstown.
Indiana 47346,

Use with rockets, |

FISHER DETECTORS! Treasure fun
ind nroflt with new professfonal guality
solid-state models. Unsurpassed sensitiv-
ity. reliability. Guaranteed, Free litera-
ture. FISHER RESEARCH, Dept. PM-T,
Palo Alto. California 94303,

Locators—Accessories, Write;
Inc., Box 101-D, Springfeld,

“METAL
Detectors,
Va. 22150."

TREASURE. Gold. silver, relics. New
1969 detectors now available. Free infor-
mation. Ravscope. Box 715, North Holly-
wood, Callfornia 91603,

POWERFUL Metrotech locators detect
gold, silver, coins, relics. Monevback guar-
antee, terms. Free information. Under-
ground Explorations, Dept. A, Box 783,
Menlo Park. Callfornia 94025,

TREASUREPROBE Metal detector as kit

1§12 B8) essembled (818 8B). with powerful !

builtin speaker ($24.88) a schematic, parts

CARTOONING, COMMERCIAL
ARTS, SHOWCARD & SIGN
PAINTING

SIGN Painting.

Fascinating Bystem—
Biraley. 410 S0, Western. Springfield,
45506,

Ohio

COMPACT 23 lesson Cartoon Course and
Cartoonist’s Magazine. $2.00. Hartman,
Box 30367, Lincoln, Nebraska 68510,

LEARN Sign painting at home. Free tal-
| ent test. Ben erns, % B12-PM, Green-
ville, S.C.

S8ION Painting - Free Catalogue. In-
structlons, !ﬁu’lpment Kaufmann Signs.
. Centertown, Missourl. 65023,

| LEARN Profitable tattooing. Tllustrated
information and instroction $3.00. Zels,
2220-P Deley Dr.. Rockford, Illinois 61107,

“HOW TO MAKE MONEY WITH SIM-
PLE CARTOONS '—Evervone who likes to
draw should have this book: FREE, Write
Cartoonists’ Exchange, 97. Pleasant HIill,
Ohio 45358,

list, and Instruetions ($1.00). Money back |
guarantee. Free catalog. TREASURE- |
PROBE Dept. PG-L. PO, Box 64, Lake-
wood, N.J. 0BT01.
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2 FREE ART LESSONS. Develop pro-
fessional skills in drawing, painting
art, cartooning, TV art, Study by mail, at
home, in spare time, Send name, address,
gip, and age for free booklet and free art
lessons, Mo chligation, Washington Schoal
ugYﬂrlt.m?mdm 18-011, Port Washington,

ADVERTISING AGENCIES, ADV.
SERVICE, MAILING LISTS

MAILING Lists most all kinds 1000 $5.00.
Free folder. Your circulars mailed $4.00
1000, Dixie Hnlters King N.C. 27021,

AD'-FERTISING Hatebuuk leading news-
Plnera. magazines, 25¢. Chicago Advertis-
ng Agency, 28-E Jackson, l::m::alrn GOG04.

OUR clients” mail order advertisements
in Popular Mechanics have to pay and
they do., If vours don't, write to John O.
Powers Co., Advertising Agency. 1168 John
Street, New York City 10038.

TYPEWRITERS, DUPLICATORS,

OFFICE EQUIPMENT

FREE Plan. Start printing. lettershop.
Offset Presses. Mimeograph Copy machines,
DixieGraph, King, N. Car. 27021

RUBEBER STAMPS AND OFFICE
SUPPLIES

RUBBER Stamps 4 Lines $1.25. Cata-
log. Bilmar, 10024 Oxborough Road. Min-
neapolis, Minnesota 35431

FREE 48 Page catalau Si:mture §2.80,
Carol's, McLoutt Okla. 7485

FREE -m Page r.-n.ulmr Rubb-er stamps,
office supplies. !uunnn Stamn  Shop,
Prinl:et.un. Inwl 52768

ADDRESS Rubber Stamp §1. w Fostpald,
Arrowhead, Dept. ©, 5521 Warwick Awve-
nue, Chicago, Illinois 60641,

RUBBER Stamp outfits, supplies, Kle-
rﬂiﬂ:r 2025 Barney Road, Kalamazoo. Mich.

4 LINE Stamp $1.00. Script style 3 lines
$1.50, Pads 75¢. H. Henton, 95 3rd Street.
Brooklyn, N.Y. 11231,

PRINTING PRESSES. RUBBER
STAMP OUTFITS

PRINTIMG Presses, type, supplies.
Lists, 5¢. Turnbaugh Service, Mechanics-
burg. Penmilmniu 1?055

SIMPLE-X RUBBER STAMP PRESSES,
hydraulie operated. electrically heated.
Bizes 5"xB", &"x12°. 10"x15"7. Starting out-
fits. Orders for presses, supplies shipped
day received. Free catalog low supply
El]'lces. Custom Manufacturers, 408-P East

m, Springfeld, Mo. 65801

TYPE Catalog No. 11, 98 pages. Send
One Dollar., Deductible First Order. Acme
Type, 732 Federal, Chicags, Illinols 60605.

SAME Day shipment on rubber stamp
supplies, Revised wholesale price list No.
8 free, Star Slnmp Supply, Ti2 Federal
Chi{azu Ill. GOGE0

FREE Information:
Beautifully Emb~ssed,
8210 170th Ave., Bunwnnd.,

J!I.u-inm Cards,
Col ﬁﬂ Emrhn

DO Your own printing, Save money.
Simple rules. We supply everything. Print
for others, good profit. Ralsed printing
like engraving too. Have home shop. De-
talls free, Kelsey Presses, V-11, Meriden,
Connecticut 06450,

TOP QUALITY OFFSET.
20 1bs, bond,
diing, Bl
York, New

1000 Blexll,
$6.75 postpaid, Special han-

ne, Box 346 Wall Btreet, New

ork 10005. Write for catalog.

BUSINESS CARDS, $5.00 per thousand,
Zend for FREE s=amples. GRAHAM EN-
TERPR. , Box 2304, Falls Church,
Virginia 22043,

QUALITY Printing. cards, letterheads,
Etc. Samples, price list. Printer, Box 859,
Venice, Calir H!ﬂl

100 TWD Colors
Cards $1.50, Eslick's Craft Studio,
van, wlmnain 53115

Dwela-

SAVE Money On Quallty Printing. Sam-
ples  Free, rite National, 1906—Pine,
Niagara Falls, New York 14301,

MULTIGRAPH, MIMEOGRAPH

Porcelain  Business |

EXTRA Income at home in Spare Time! '

Booklet shows you how to start your own
business with Classified Adverti.!.lng On!:l.r
$1.00. Refundable with first order, C,
Martin, Popular Mechanics Dept. PM, 54.'.-
Lexington Ave,, New York 10022,

GUMMED LABELS

1.000 GUMMED Address labels $1.00,
r;‘aﬁg’s, Box 8d6A, South Bend, Indiana

REMAILING SERVICE

CONVENTION City Remails 25¢. Color-
ful Posteards. Schoen, Box 1963-P, Chi-
cago, Illinois 0600,

HIAHI Rr.fmalt
Marle, Box l:sﬁ Coral ﬂnbles Pla, 33134,

KANSAS BITY R-emaila Ii‘l
Forwarding. A115
Kansas City, Klnss.s GE106.

forwarding.
Troen, Box

25¢. Monthly ratas.

Recelving—
Bouth 45th.

PHOENIX, Rectiwnl
mailing. Confidential.
Phoenix, Arizona 85002,

re-
2386,

RECEIVING Forwarding $3 Monthly, Ad-
ditional Confldential Services, Redjack,
2401 Banner, Dearborn Michizln !.BIN

ENTERSULL. Your secret

21028

SECRET Receiving and remalling, Dis- " -

creet and confidential. Remail 25¢, Pine
Park, anun Main, Houston. Texas 77025,

REMA.IL ﬂ 00 Monthly. Harrld Dalbun
Hox 1867, Daytona Beach, Fla. 32015

MAKE your own self—mnldlnz rubber
stamps and printing cuts. Plexirubber,
Argyle -1-, Wisconsin,

PRINTING AND SUPPLIES

NEW YORK 25¢. $2.00 monthly. Reliable,
Snow, 458 Vermont Street. Brcqun 11297,

S5AN DIEGO Remails §. 25 M*nth!? Ia l.'H:I
Universal, Box 16146A, San Dicgo. Call-
fornia 92118,

8 HOUR PRINTING-Free Booklet *'Se-
erets of Cutting Printing Cost’™ Nation-
wide Printing, Atlanta, I11. 61723

INDIANA 25¢. $3.00 Monthly, Miller,
11!.;13 8. Englewood, Evansville,

FREE Literature, Address Labels, Busi-
ness Cards. Printing. Rubber Stamps.
igﬁ?n's. 552 West O'Connor, Lima, Ohio

AMAZING business printing values,
Quotations, Print Shop, Box 576, Green-
ville, R.1. 02828.

66 POPULAR MECHANICS

NEW YORK CITY, Remails 25¢. Month-
£3.00, Forwarding—Receivinz. Thomas,
ox 158P, Staten Island, N.¥Y. 10308,

HARTFORD, Relllhle—conﬂdentill 25t
each, $3.00 monthly, Marshall Balfe, P.O.
Bax l-lll'il'. . . Conn. 08114,

Hartfor

RECEIVING—Forwardine,
I‘;Ied
ra.

4
th, 406-M South E:m‘n

Mopnthly.
A
alif. 91802,

Tham-

Indlana |

address, |
Prompt. Reliable, Box 1887M, Forsyth, Ga, -

| tists' Canvas, P.O. Box 20367,

REMAILS 125 Recelving-Forwarding
$3.00. Majlway, Drawer 9037TPM, 8an Jose,
California 85117,

PARADISE, California 95960, Your se-
cﬂ:;at lem‘ address, MYOB-II, Box

ROSEBURG Remalls 256—3%3.00 Month-
ly Confidential, Glen Bowles. Winchester,
gon 97485,

ABTRODDME City Confidential Re-
malling Service, 25¢. Dept-102, Box 14621,
Houston, Texas TI021,

BOSTON Confldential—Request Speclal
Recelving-Forwarding Rates. Remalls 25,
Posteards 7/81.00, D A D PM, Box 651,
Waltham, Maasnchusetts 02154,

vour address SE-

MAIL SERVICE K
'?1 Bellefontaine,

CRET—Executive,
I{lnsas City, Mo. 64132

CALIFORNIA Remails 25¢., Receiving,

- Porwarding. £3.00 monthly. Colorful Post-

cards 10 for $1.00, Confidential, prompt,
Mickens, Box #4-C, Pasadena, Calif. 91104,

RECEIVING-Forwarding $3. Monthly,
Free Address Labels, Remalls 25¢. Romae,
%g;#aﬁ Bo Peep, Jacksonville, Florida

MICHIGAN, 50¢ Individual and business,
Free Infcrmation: Motor City Remalls,
Box 880, Dearborn, Michigan 48120,

REMAILING. 1/75¢, 3/2.00. Rluld Re-
mail Co., inot inc.) Box 20732, Orlando.
Floridn 32814,

TIMES Sguare Mail
Month, Remalls 25¢,
han, 152 West 42 St.,

Address, 3300
Detalls Free, Birn-
New York 10038,

TEXAS Remalls 25¢. Prompt, confiden-
tial, Quigley, 180F Liveoak, Bridege CIty,
Texas TTEL1.

TEXAS 25¢, Porwarding £3.00 Monthly.
““kz Box B224, Corpus Christi, Texas

REPAIRS AND SERVICING

EXTRA Tncome at home in Spare Time!
Bagklet shows vou how to start vour own
business with Classifled Advertising. Only
§1.00 /Refundable with Arst order.d) ©. A.
Martin, Prgulnr Mechanics. Dept. FH 575
Lexingtcn Avenue, New York 100

SPECIAL SERVICES

INFORMATION On anything, Ferguson
Research Specialists, 83-45 Vietor Ave.,
Elmhurst, N.Y, 11313

REPRODUCTIONES Transferred to Ar-
Sacramen-

| to. Cal. 95820,

| sional Services, Box 38, Northbridge,

AUSTRALIA:

Remailing, Scuvenirs,
Colns, Enquiries,

Representation. Profes-
HSW,
Australia.

UNITED STATES DEPARTMENT OF
AGRICULTURE FOOD STAMPS Are be-
ing purchased daily thruout the country—
performance cf FOOD STAMPS operate
a5 CASH thru normal channels of retail
trade stores—i{(I PURCHASE EIGHTEEN
DOLLARS WORTH OF FOOD STAMPS
FGR FIFTY CENTES)—{others in excess)

OW THE AUTHORITATIVE FACTS
.MID PARTICULARS—LOW AND MID-
DLE INCOME FAMILIES—INDIVIDUALS
employed or other-wise—HOMEQWNERS
and especially RETIRED are strongly
urged to supplement their FOOD INCOME
PURCHASING POWER—for your con-
venjence and swift service our code FOOD
STAMPS on below address indicates yvour
crder;and ship to senders return name
and address/—simply insert your exXpres-
sion of two dollars—money order—per-
sonal check into envelope and mail to—
SPECIAL SERVICE ACCOMMODATIVE—
D PT—FOOD BTAMPS—507 SUMMIT

ENUE—JERSEY CITY—NEW JERSEY
—mm registered Hudson County—state
of New Jersey.



TOBACCO

OUR FIRST 18 IN SPACE. This limited
edition lithograph has been created as a
tribute to Americas Gallant Astronauts.
12 X 18 inch chart ready for framing. Only
75 cents. Popular Mechanics, Dept, GWP,
575 Lexington Avenue, New York, New
York 10022,

RAZORS

EXTRA Income at home in Spare Time!
Bocklet shows you how to start ¥Your own
business with Classified Advertising. Onlv
$1.00 (Refundable with first order, I C A,
Martin, Popular Mechanics, Dept, 575
Lexington Avenue, New Yorl lm':z

PERSONAL

INVESTIGATORS, Latest Electronic
Aids, Free Literature, Clifton, 11500-P KW
Tth Ave. Miami Florida 33168,

PEHMAHBHIP Improver: Improve Pen-
nship ﬂ“:la Detalls free. Tevis,

Ghmlmtht

BIBLE Questions answered. Stamped en-
TEIDE H-rlnn 17167 Bentler, Detrait,
Michigan 48219

SUBCONSCIOUS Conditioning remakes
personality while you sleep. Free details.
Sleep-Learning, Box 24N, Olympia, Wash-
ington 90851,

GET OUT OF DEBT in 90 minutes, le-

gal without borrowing or bankruptcy,
Anderson, Eenwood, Cincinbati, |
Ohio 45242,

RUPTURED. Relief and comfort. No un-
derstraps. elastic or steel. Write Hand-
Lock Products. Preston 4, Ont., Canada.

WIN MONEY EVERY HDNT!-‘! wnrkj
contests and puzzles. Free d
MINORS, International L‘ontest Club, B-:!:
HH} Dept. PM-8, Eansas Clty, Missouri

SBECRET LOANE BY
$100 to 81500 for any good reason in ab-
solute privacy, Mo interviews, no endors-
ers, no co-signers. Fast service, Write
Dial Finance Co., Dept, G-214, 410 Kil-
patrick E]dg Omnhl ebraska 68102,

ABTROLOOY Bnlf—‘.l.nmrmrment books,
Free Literature, D, W. Bahr, 5850-A Li-
lac Lane, Hales Corners, Wisconsin 53131}

EMOEING HAE MO P‘GWER' You Are
Power—Truth! Save Health, $585. Feel
Better. Stop Now Forever! New 86 page
book shows step-byv-step method W,
Send $2.00 Rav-O-Lite Co., Dept. PM-T,
130 8¥lvan Ave., New Haven, Conn. 08518,

PAY BILLS! Have cash left over. £39.85
repays $1000 in 36 months, Write for de-
tails. American Loan Plan, Dept. KA-010B,
Gu,y National Bldg., Omaha, Nebraska
68102

BORROW Up To $1500 By Mail on con-
venient terms! State licensed, Postal Fi-
nance, Dept, (17-N), 200 Keeline Build-
ing Omaha, Nebraska 68102,

MAKE YOUR WILL, Get 4 Will Forms
and attorney's informative book., $1.00.
Legal Forms Company, Department 124,
1867 Guardian Bulilding, Detroit, Michi-
gan 48226

MAIL. Borrow |

ENOW Your 1.Q. Test and Score your-
self at home, Send $2.00 to Manton t-
ing, 1111 Alpha, Turlock. Calif, §5380.

PORTRAIT, Yours in Poetry. Send dime
for sample and inf>rmation uired
WILLIAME PUBLISHING COMPA
P.0. Box 128, Portage, Indiana 46388,

MAKE NEW FRIENDS wnrldv.rlde, Meet
Marrlage minded Girls through our illus-
trated Catalog. 1200 Ladies's Fotos and
Descriptions $2.00. I. C. B., Box 12, To-
ronto, 16, Canada

HANDWRITING Analyzed. Details free.
O'shay Antell, 236 Ogden Canyon, Ogden,
Utah 84401.

STOP Smoking! DONALD Fuller, Hyp-
notist 1A A EH.) will send vou Trance in-
ducing Tape with Proper Suggestions To
Stop Sm-king Ferever, How much is your
Life wirth to you? Send £5.00. 9218 Arch-
dale. Detroit., Michigan 48228

SUBR-MINIATURE LISTENING DE-
VICES. Low Priced, High performance,
direct from Manufacturer. alers Wel-
come, Auditronles, P7. 156 5th Avenue,
New York, New York 10010,

DRAFT Card, Karate & Press $1.00
Identification - Box 25 - Brooklyn, NY
11204,

DIGGERS For Facts—Amazing book re-

veals recent archaeclogical discoveries
proving Bible true. %$5.00 Hank Zamora,
15018 lores Morth West, Albugquerque,

New Mexico 87105,

SECRET Loans By Mail. Borrow §100 to
§1500 for any good reason in absolute pri-
vacy, No interviews, no endorsers, no co-
signers. Fast service, Write Ddal Finance
Co.. Dept. G-214, 410 Kilpatrick Bldg..
Omaha, Nebraska 68102

WANTED—MISCELLANEOUS

MERCURY, Cold. 8ilver, Platinum;
Ores assayed. Wholesale Terminal, Nor-
wood, Mass, 02062

YOUR Ad in Popular Mechanics will be
seen by more than 5,000,000 active buvers
for wour preducts and services, It costs
only $1.85 per word. And, if you wish to
run all or part of vour ad in capital let-
ters—you ean do so for as little as T5é
per word additional. Act now! Place your
classified ad in Popular Mechanles today.

MISCELLANEOUS

ORNAMENTAL Iron designs. Book of
1600 beautiful, practical designs for rall-
ings. columns. ete, Free literature. Cun-
ningham, 3881 South 3200 West, Salt Lake
City, Utah 84118.

SILENCERS For pistols and rifles. Com-
plete details for construction and opera-
tion, %1.00. Gunsmith. Box 185. Pairfield.
Alabama 35064,

YOUR Name sent to 1000 importers, pub-
lishers, mallers, wholesalers, etc. on our
mailing list. Year $1.00, Dixie Mallers,
sz. . Car, 27021,

WINEMAKING . . . Grape, Elderberry,
Dandelion, Frozen .l'uim etc, Brewmas-
ters' secrets revealed! Powerful Methods!
Imtru:tlunl. Recipes, and Supplies Cata-
ﬁ Continental, Box 11071-PG. In-
dianapolis, Indiana 46301,

BOOKS On antigues and thelr
Free circular! P. Warman Publ
Uniontown, Penna. 15401,

h!‘ﬂ.

AMAZING  Books,

jewelry-sweaters-
watches, Lynn's, Box
TET03.

1573, Waco, Texas

FRESH, Tasty Wines & Liquers 12¢ Gal-
lon, Tested Recipes—Instructions 32 pages,
$1.00. Guaranteed, TAST—RITE, Box
186-P7, Staflord. Va. 22554.

WINEMAKERS. Free illustrated catalog
of yeasts, eq PJirl'uzm. Bemplex, Box 12276,
Mnneapnlls inn. 55412,

PSYCHEDELIC Catalog send 25+, Hole,
g?.;gsLnnhershlm. North Hollywood, Calif.,

KILL Mosquitoes, Insects, electrically.
Free information. Insect Control, Box
P174, Royal Oak, Michigan 48068,

PR(ITEI:.'TD CARRY! Hlxlc Betl P]utic
Pouch, 6x10, For Hand Tools, Etc, 50¢ 3
for $1.00. Postage 10¢, Belwood's, Box
4484, Glendale, Califﬂrntl mm

Mﬁﬂ.ﬂﬂx EMPTY AGAIN? Don't be
left out. $1.00 starts mail coming. Plus
FREE GIFT, The Stewart Co., Dept. 117,
Box 7237, Sacramento, Calif. 95826,

“PLANS. Analog Computer Programmed
to make optimal strategy declsinm in
BLACEKJAC $5.00, Tweedy, Box
11282, Banta M‘mu California 82711."

FEACH Brandy, Wines—Strongest For-
mulas, $2.25. (hvdrometers and supplies
catalog included —Research Enterprises,
W*BN 5 Samoset, Woburn, Mass, 01801,

SLOT & PINBALL :nnchinea. lk: Cat-
alog 35¢. Coffco, Dept, x 5332,
Lake Zurich, Illlnni.s 'l'

WINEMAEKERS! New Illustrated Sup-
Bﬁﬂ Catalog Free! Write Tnd !
nemakers, Box 11211-RT, Indianapolis,
Indiana 46201.

2,000 YEAR Calendar—Year one to 2.-
000 A.D, $1.00 postpald. Martin-Drawer
G—Phoenix, Arizona 85010.

MAGNETS. All types. Specials—20 disc
magnets, or 2 stick magnets, or 10 small
bar magnets, or 8 assorted magnets, $1.00,
Maryland Magnet Company, 5412-A Gist,
Baltimore, Maryland 21215,

ATION WHISKEY! Tastes like
No distilling! No special eguipment,
227 East

real.
Powerful recipes $2.00. Silvey,
83th, N.Y.C. 10028.

ARE You thinking of answering any
of these classified ads? For every 20 you
answer it will cost §1.00. Mideity will have
100 mmggmes send {;u their offers for
only $1 200 for 00, 300 for $3.00.
Satisfaction guaranteed. Midecity M2, Box
174, Elmhurst, Illinois 601286,

WINEMAKING KIT—3%4.85 Postpaid.
FREE CATALOG—Jim Dandy Wine Sup-
plies, Box 30230—Cincinnati, Ohlo 452

HEARING Ald batteries wholesale. Free
list, Habs, Box 51, York, Penna. 17405,

HOW To Escape Debts. Clear Credit,
£1000 loan sources, Free detalls—helped
others. Counselor-T, Kerrville, Texas.

UNIQUE! Personal! Your photo on post-
age size stamps, Gummed, glossy, perfo-
rated, 100—$3.00. Large 50—8$3.00. Chap-
%lgal’hnm Stamps, Box 831, Hurst, Texas

POLLUTION Is Robbing Our Dm’gﬂn"
Btart Drinking Oxygen Tonie.
alert. Increases Pep, Energy, H!ntth Elm—
ple to make, FA AL Report and In-
structions Only £1.50. Way Sclentific. 568
E. Columbia, Pontiac, Mich. 48053,

WINEMAKERSE—Free catalog and rec-
'g‘l"'—?-jgx'"“"" Box 451-L, Newvada, Missourl

EIGARI:'I"I'!E 12¢ a pack. Improved
roller makes l'l!ltertrgunlain king or
regular for 12: Facts nberl!r, Box
854, Owensboro, Eentucky 42301,

BIRTH Certificates, Marriage Certifi-
cates, Diplomas! 2 blank forms $1.00. Sam-
ple 10¢. Standard Forms, Box 482-M,
Waahlnxtnn D.C. 20044.

WANT Greatest Cash Crop working for

you? Write, Ginseng, Asheville 53, N.

NEW Eyeglass Rack kurpu g:lam safe
and handy, For Auto, Home, anywhere.
£1.00. Willlam Stanley, P.O. Box 181, Rock-
wood, Mich, 48173,

I0OOLOGY

YOUR Ad in Popular Mechanies will be
seen by more than 5,000,000 active buvers
for vour products and services, It costs
only $1.85 per word., And, if you wish to
run all or part of your ad in capital let-
ters—you can do so for as little as T5¢
per word additional. Act now! Place your

| classified ad in Popular Mechanics today.
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Push-Pull Safety on tep
of Stock behind nm:u.ﬂ

BENJAMIN
INTRODUCES NEW

A FABULOUS

AIR RIFLE

. . . that takes up where
the OI' Reliable Super

Single Shot leaves off.
You Can DEPEND on BENJAMIN

A no-nonsense gun that
means business every time you fire,
this New Benjamin combines all the superb
Quality and Performance features of its fa-
mous Predecessor with extra improvements
for your shooting pleasure. Foremost, is a
Thumb Operated Top Safety. The only pneu-

BEMJAMIN AIR RIFLE COMPANY, 896 Marion St St. Louis, Me. 63104 @A HETITE

$35 g5 MSREL 340 CAL B

MODEL 342 CAL 17
PELLET—MBREL 347
EAL. 177 PELLET.

mitﬂ: tn offer this Advanced feature for mora
efficient fire control, it also includes a new
Ramp Front Sight and adjustable Stepped
Leaf Rear Sight to bring out the full Accuracy
potential of the New Model. Shoot target,
small game.This Benjamin stands alone for its
Power — Convenience — Safety — Reliability.
At your Benjamin Dealer's.
Use Benjamin H-C Pellets—Sized ¢ Lubricated,

DODGE XPLORER MOTOR HOME

Salf-contained—Running Water—Full Time Double Bed—Furnace—L.P. Gas Stove—
Dinette—Closet—Bathroom—>Sleeps up to six.

A Motor Home you can use every day of the year—Will go into a 7' garage—Low
center of gravity for safety and excellent roadability. See Your Dodge Dealer!!!!

XPLORER MOTOR HOMES,
P.O. Box 70-PM, Brown City, Michigan 48415

PASSENGER CAR SIZE

INC.

MAGIC MAIL PLAN

that comes with this Little Machine
CAN MAKE YOU*1200AN HOUR

Write today for free facts about the
The machine Is turning newest ln?mm.t fascinating of all
out 2 job that willbring| new home operated businesses. For
operator3Z. 58, by mall.| the first time, a simplified machine
Material cost, only11g| brings the fabulous profits of Plastic
Bealing and Plastic Laminating with-
in reach of the small operator. Any-
one ean learn to operate it with a
few minutes practice. Then—with
our MAGIC MAIL PLAN-—can get
mail orders pouring in daily with
cash in every envelope

No Canvassing or Selling

Fill orders at home in gpare time to
start. Then expand to full time busi-
ness, We even supply eireulars to
bring back ecash and orders. Rush
name for ell the facts you need to
start. A posteard will do. No charge.

WARNER ELECTRIC CO.,Dep!lL-2-HS
1512 Jarvis, Chicage, lll. 60626

DRAINS pools, cellars, laundry tuhs$a 95
IRRIGATES — CIRCULATES — SPRAYS

Type P Pump. 1,001 uses. Stainless shaft, Won't

rust or clog! Use Y& HP motor or larger . . . 34

HP for up to 2,400 GPH; 450 GPH 80’ high; or

1,800 GPH from 25° well, 17 inlet; 34~ uutret
Coupling included free .

HEAVY-DUTY BALL- BEI.IIIHE FI.IHP. Up ll:l 5, ED[}

GPH; or 3,000 GPH from 25" well. 134" inlet; 1"

W outlet . $12.95
= p'pd cash with urdnr 'MONEY BACK GUI!AHTEE
BAWCD, Box 7, Belle Mead, N.J. 08502

WHEN ANSWERING ADS
GIVE YOUR ZIP CODE

ELEETRIC ARB WELDER $9.99!

Hl'ﬂﬂﬂli.l.-'r ADYVERTISED
ALUE!—=NOW 145
'F'Il¢ 'H'EI.D! ll-l-z'!!—
IDLDIR'I--—CH'!I—HI.L MET-
ALS! Plugs into ANY 110 woli
sorkel. MAKE—REPAIR 1001
items for CAR—HOME—RBUSI-
NESS. Lifetime BURNOUT
GUARANTEE 10 dav money
back trial (if retnd), HEAVY DUTY Design—Does 8RL.00 welder
work. No L:qwrlrnr'r needed—FREE WELDING LESSONS!
SE"n nuLf;! W wemsh, ok, M.0.) and pay posiman 87.098
CoL nﬁ.tauu- war send SH.08 nlus 81,00
pOsLage l'm' pl.hl del. in 'I...!'i A. COMPLETE II'AD'V TG 'I.Ill 'I1'|
eludes 81 ‘uu- steel, Hrazing, Solder, Carbon ““touch’’ o
ILI’GTH‘DFL I IIE 1'3:6"' brftl Ll.l"l‘l:tl—nr.rer ‘l'ﬂl'.ll‘l'l
IDWAY WEL Pt Kearney, Mebr. GE84T
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300 FDWEII! sen ..—

Complete anly 3 98
Telescope Lens Kit pastpald
Cennpguier space, Explore the Universe, Mlanets, Moon ceraters, Now Siars
vie. Complete Lens kil consists of RO Ineh focal lengih ground and
pulished objective lens, eyeplecs lonsos Tor G0 POWENR, 100 POWER,
1500 POWER, 200 POWER, 250 POWER, 00 MOWER, and all neces.
rary lems G0 lng=. Fasy to make from simple step by step instrued bons,
(Tripnd modd monnt med tncloded, ) Money beck unrmnies,

BUSSE SALES, Dept. PM13, Hartford, Conn. 06101

SAVE MONEY on fTinest domes-
tic and imported hardwoods . . . all
dimensions. Over 1500 items “for the
home craftsman and woodwarking
haobbiest. Lamp parts, upholstery sup-
plies, tile, power lools al discounts.
NEW CATALOG READY
132 pages. Full Color. Send name, ad-
dress and 35¢ to cover handling, and
postage. Write. ..

CRAFTSMAN Wood
Servica Co. Dept. A-79

2128 S. Mary, Chicago, 11l 60608
LIKE TO DRAW?

Enjoy & high-pay career or fascl-
nating art hebby. Study Painting,
Advertising Art, Illustration, Fine
Art at home in spare time. Personal-
lzed lessons by 11 master artlsts,
Educational, unlimited opportunities

. Art 15 “in."" Remarkably low
cost. Send name, address, age, and
Zip, today for cur FREE Booklet.
WASHINGTON SCHOOL OF ART,
STUDID 19-010, Port Washington,
N.Y. 11050, Aceredited Member NHSC.

HOLD IT!
the glue that never lets go!

write for FREE
glue and caulk
selector guides

WILHOLD GLUES, INC.
8707 Millergrove Dr., Santa Fe Springs, Cal. 90670

VENEERS - TOOLS

Shop Equipment « Supplies
POWER TOOLS
at Lowest

Discount Prices!

Ant ron PLEASUR]
anp Promrt
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ynur appllances, on home improvements,
huus:e air conditioning,
power tools and more

WITH THIS 1

FREE $3VALUE q
GIFT VOLUME '

Just look back over the past few years and figure how much you have
spent on repairs for your home, your car, your appliances. Wouldn't
you like to keep these high-priced repair fees for yourself? Well,
now you can,

As a reader of Popular Mechanics the chances are that you already
have a considerable degree of skill with tools. Nevertheless, you may
have hesitated to tackle more complicated repairs, improvements or
hobby projects.

Now, however, this FREE Book—packed with the combined skill and
know-how of 257 Popular Mechanics expert editors, consultants and
designers—can put a professional edge on your do-it-yourself skills.

The most difficult jobs will soon become easy

Before you know it, you'll be able to fix car engine troubles...
transform unfinished attic space into an extra bedroom...catch
more fish using homemade fures...learn “‘tricks-of-the-trade" in
handling power tools... save hundreds of dollars when buying and
servicing appliances.

These are just a few of more than 6,000 exciting “'how-to” ideas,
plans, and valuable projects you'll find in POPULAR MECHANICS
DO-IT-YOURSELF ENCYCLOPEDIA. You'll learn how to get more profes-
sional-looking results than ever before in your carpentry, metalwork,
plumbing, masonry, electrical wiring, electronics, hi-fi, stereo, car
repair, painting, decorating . .. PLUS exciting new ways to help you
get more fun out of your hobbies, sports, vacations. Experts lead
you step-by-step through every project you select. Without question,
here is the most helpful, reliable, “how-to-do-it"" guide you've ever
seen—and Volume |—a $3.49 value—is yours ENTIRELY FREE!

You risk nothing on this FREE Book offer!

As soon as your gift book comes, browse through it—try some of

P Pl ' Mechanics Book Division, 817
thE’EIcIIInE ideas—use some of the money-saving tips. We're sure | mmh s?m,mn.u, "ﬂw“ |
you'll get so much valuable help from this book, you'll want to see the I
other volumes as they are published. You can see future volumes I bl ""-ffﬂ‘rl'“l"";:ffu?fti:r:::;‘ﬁ- b o
without risk—on a 14-day FREE TRIAL basis. But this first volume is | DopuLAR MECHANICS DO-IT YOURSELF ENGYELoPEDIA 1 |
yours as an outright gift—whether you buy one, two, five, the whole | am not obligated to buy anything—now or later. |
set, or none at all. But please hurry. Our supply of gift volumes is | understand | will be entitled 1o receive additional vol- |
definitely limited. To be sure of getting your copy FREE, mail the | umes for my FREE EXAMINATION as they are published
coupon today each month, After examining each volume E for 14 I

: | d;;:. Ivgtilil tilhtwtlt&n it and n:"fm rot;r;nfg-cr Iulep it
] = - T r pr ni v L
———Here is a brief glimpse of all —— : Plus 3 few cents for Shipping. ;
. I the right 1 | any time | wish—even imme-
your FREE Volume brings you: | dli'ais:l;“:llier! r'.'ﬁlei_i.?_f:l}‘ﬁa?é"w';:.:. - without obigs- |
® Fix 8 common car engine prob- * Save money air conditioning | | pon. Whatever 1 deciie, Yolume 115 mine fo Reep 855 4
lems and save garage fees your entire home | |
® Cure a wet basement and save e Byrglarproof your home with Name [Pleass Print) |
$200 to $2,000 under what pro- special power alarm I -
fessionals charge _ , I ress |
* Professional tips for expert *Learn arc welding basics in 6 i
sa:rd'n stonal P PE"" hours of easy practice | ciy ;
vt I 00000
* How to save on band saw blade * Build a gas-fired barbecue for | | State Zip |
costs by making your own more back-yard fun | s |
Signature
PLUS much, much more e
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SOLUTIONS FOR MECHANICAL HEADACHES

AUTOMOBILE GLINIG

Hesitation headache

Any idea what causes my 1967 Ford
Fairlane V8 to hesitate on the pickup at
about 25 mph? Here's what's been done—
new plugs, points, condenser, distributor
cap and rotor, ignition wiring, carburetor
and vacuum advance. The car checks out
okay on the scope, but not on the road.—
Charles E. Rulon, Richmond, Calif.

There's a chance that although you
have a new vacuum advance, the engine's
not getting sufficient advance and the dis-
tributor spring tension of the wvacuum
chamber has to be recalibrated. This is
spelled out in service bulletin 1031 (3/
31/67), which tells the dealer to shim up
the vacuum chamber with washers to in-
crease the advance. He takes off the vac-
uum chamber nut. Inside at the back of
the nut is where shimming washers go.

Engine cut-out

What can cause my 1966 Chevrolet Im-
pala to cut out on occasion? I've checked
fuel and ignition systems, but no luck—
John Allison, Knoxville, Tenn.

Some things you may have overlooked
are a loose wiring harness plug at the
firewall; sparkplugs that foul slightly and
then clean themselves under harder op-
eration; and, if the cut-out occurs during
high-speed operation, fuel starvation. The
latter is tough to pin down and may ne-
cessitate a complete rebuilding of the car-
buretor.

Filters flipped

Following some extensive work on a
customer’s 1965 Plymouth with Torque-
flite, the transmission started to shift er-
ratically and make a clicking sound. I'm
at a loss to know why, because I do care-
ful work that was double checked by my
partner. Maybe you can give me a hint?
(Please don’t use my name for obvious
reasons.)—X Transmission Shop, S.D.

If you replaced the internal oil filter,
you may have created the trouble without
realizing it. There are two filters on sup-
ply shelves, and interchanging them can
cause problems. A one-hole filter (part
No. 2801655) can be used only on 1966

BY MORT SCHULTZ

through 1969 Torqueflites that do not
have a rear oil pump. Its use in a 1963
through 1965 Torqueflite can cause the
rear pump to score because of lack of
lubrication. The erratic shifting and noise
may be the prelude to this. The other
filter (part No. 2466849) has two holes. It
can be used on any Torqueflite trans-
mission from 1963 through 1969. Did you
use a one-hole filter when you should
have used the one with two holes?

Engine whistle
We have a 1968 Buick Electra that has
a whistle in the engine when I let up on

the accelerator. What can cause this?—
Frank Kesler, Laddonia, Mo.

More than likely a loose intake mani-
fold or carburetor.

Balled-up ball joints

I was told by a man who owns an in-
dependent alignment and brake shop that
the ball joints of my 1969 Pontiac had
more than Yj-in. movement and should
be replaced. The dealer insists they're
okay. Who's right?—Ray S. Johnson,
Homewood, IlI.

More than Y-in. travel measured at
the periphery of the tire surely indicates
worn ball joints, looseness at the upper or
lower control-arm shaft, or both situa-
tions. But very often someone checking
for ball-joint movement will not perform
the check properly. Pontiacs, for instance,
have to be raised at the lower control arm
so the outside spring seat is supported
and the upper control arm is free of the
rebound rubber bumper. In short, before
ball joints are rejected they should be
inspected by the book. I suggest you get
other opinions. Your dealer should call in
a factory field representative when there’s
a question which can’t be solved.

Blinking eyes
If our 1969 Thunderbird hasn’t been
run for a day or so, the headlight covers

raise by themselves. Is this normal?—
Bruce Celenza, Lodi, N.J.

Sure is. In accordance with orders is-
(Please turn to page 72)
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AUTO REPAIR
MANUAL

1969

How to fix almost any part of any car

Now, whether you're a green beginner or
expert mechanic, you can breeze through al-
most any auto repair job on all the cars listed
here built from 1963 to 1969,

All you need is the new 1969 Edition of
MOTOR's AUTO REPAIR MANUAL—the
famous illustrated guide that makes practi-
cally every operation on almost any car as
easy to do as A-B-C.

Special Trouble-Shooter Section
The special Trouble-Shooter Section in
MOTOR's Manual, plus detailed trouble-shoot-
ing information throughout, helps you pinpoint
any of 4,200 car troubles in a jifly . . . spots
exactly where the trouble is in engines, trans*
missions, axles, etc.

Big New 1369 Edition
1,000 Big Pages—Over 3,000 Pictures!

This newest, most up-to-date Edition cov-
ers everything you need to know to fix 2,300
car models from 1963 through 1968, including
all compacts and intermediate cars. Plus tune-
up and front-end alignment specs on all models
from 1941 through 1962. 1,000 giant double-
sized pages, over 3,000 pictures. 365 “Quick-
Cheek™ charts, 55,000 essential repair specifi-
cations. Owver 225,000 service and repair facts.

The “Meat'" of 300 Official Shop

Manuals

The editors of MOTOR gathered together
® wealth of know-how from 300 official
manuals and hundreds of factory bulletins, and
boiled it down into crystal-clear terms in one
big illustrated book.
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All These Makes Covered
TORONADO JEEP CHEVELLE
BARRACUDA THUNDERDIRD  CAMARD
PONTIAD CADILLAC OLDSMOBILE
IMPERIAL CONTINENTAL  CORVAIR
DART CHEVROLET oLDE F-85
FORD PLYMOUTH LANCER
CHRYSLER DODGE VALIANT
BAMBLER COMET JAVELIN
BRONCO AMERICAN MONTEGD
BUICK FAIRLANE TORING

SFECIAL CORVETTE LINCOLM
FALCON MUSTANG FRONT-DRIVE
TEMPFEST CHEVY 11 CADTLLALDC
COUGAR BUICE MARK II-AMX
VOLESWAGEN MERCURY

Mot only do you get the latest up-to-the-
minute “how-to” information on each car listed
above, you also get service data on Transmis-
sions, Steering, Brakes, Generators, Alternat-
ors, Fuel Pumps, Ignition Systems, Engines,
much more!

Mo wonder over five million copies have
been sold!

Try This Book at Our Risk—FREE
Send no money. Just mail the coupon and
we'll send the giant 1969 Edition of MOTOR's
AUTO REPAIR MANUAL right toyour home
or shop. Try this famous guide for 10 full days
—~FREE! If this bock doesn't pay for itself in
the first 10 days, just return it and owe nothing.
Mail coupon to MOTOR Book Department,
250 West 55th Street, NMew York, N.Y. 10019.

{Schools, Bookstores: Write for discounts. )

Brand-New 1569 Edition * Used by
Repair Shops, U.S. Armed Forces,
Schools, Etc.

SAME 10-DAY FREE TRIAL
ON AUTO ENGINES AND
ELECTRICAL S?STEHSI
Explains engines and electrica
systems thoroughly, showing
how and why they work, Over
600 pages. Only $8.95.

|m====smeccccscmmmmae——- ==y
I MOTOR BOOK DEPT., Desk 517 '
| 250 W. 55th 5t, New York, N.Y. 10019 .
' Please send me the book(s) checked be- 1
" low, for 10-day free examination, IT T decide 1
' to keep them, 1 will remit payment as in- !
i dicated. H
¥ MOTOR's AUTO O MOTOR's AUTO
n 'AIR AL, ENGINES & "
! $90,95, for which I TRICAL SY¥EB- V
i will remit $2.00 in TEMS, $8.95. I will !
i ten days, $3.00 remit $3.00 in tem
1} monthly for itwa days, $2.00 monthly
1| months, and & final ar and
I payment of $1.95 final yment of »
' {(plus delivery $1.95 (plus delivery 1
| charge and sales tax, es and sales tax, !
1 il any). if any). .
] L]
i ¥
: Flease Print Name Age :
] (]
I Addreaa (]
: :
[J Sawve shipping charge by WITH
H in entire tof §9.95 |
! forTAUTO REPAIN AL (or $B.95 |
1 for AUTO ENGINES & ELECTRICAL
I SYSTEMS) plus sales if any, Same 10- ¥
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AUTOMOBILE CLINIC
{Continued from page 70)

sued by the National Highway Safety
Bureau, springs have been installed in the
control motor of a disappearing headlight
system that automatically causes lids to
open when there's a drop in vacuum. A
vacuum drop occurs by natural means if
the car isn't started for a time. As lo
those eyelids close by themselves w.
you start the engine and open when you
turn on the headlight switcE you have a
properly operating system.

What makes it run?

I have a 1968 144 Volvo sedan. Since
the day I bought the car, it's continued to
run after I've shut off the ignition. The
dealer tells me to put the car in gear when
I turn off the motor. Is this a solution or a
gimmick?—Maurice E. Ordreay, Santa
Rosa, Calif.

Aha! The after-running problem being
experienced by owners of late-model
American-made cars with the closed anti-
smog emission control system is spreading
to foreign-car owners. Why not? They,
too, have the system. As the carmakers
will tell you, the fast and slow idle, and
ignition timing must be set exactly to
shop manual specs to minimize the diesel-
ing condition. However, if the problem
persists, the dealer’s suggestion should
work. This is such a widespread condition
of late that we'll devote an entire Satur-
day Mechanic article to it in an upcoming
issue of PM.

Hesitate, stumble and backfire

A mew carburetor, several complete
tune-ups, and a new intake manifold gas-
ket have failed to keep my 1968 Rambler
American 232 (automatic transmission)
from hesitating, stumbling and backfiring
through the carburetor from 1 to 65 mph.
The car starts great when cold, however.
It has 19,000 miles on the odameter and
has never run right during the entire
time. Can you help me?—Hershel L.
Bugg, Wilmington, Ohio.

Several different things can cause this
trouble; I can’t put my finger on it without
ing the car myself. This problem is

not common to this medel, though, and no
manufacturer bulletins deal with it. I
would take a compression test to make
sure there's no internal hang-up like a
bad valve. Other things to look for are
carbon accumulation which is hampering
the operation of the manifold heat-control
valve, a faulty spark-advance unit and a
fouled-up PCV system. As I've suggested
many times before, if your dealer can'’t
solve the pmblemi get him to call in a
factory-trained field representative.

Playing the numbers

We were given a wrong part number,
so we in turn fed it to you. I’mt&lkmg
about the Oldsmobile product for clean-
ing stains and discoloration from the back
windows of convertibles, as mentioned in
the Feb. 1969 Auto Clinic. The number
we gave, 982066, would get you 1946
back-up lamps! The right one is 1050253.

Service Tips

® 1969 Chevy V8 drive beits are tough to
adjust unless you know the trick. The alter-
nator mounting bracket is shaped and located
in such a way that you can't pry against the
alternator housing by using the bracket for
leverage. But a 15-in. length of chain with a
hook on one end and a loop on the other
will solve the problem. Drop the hooked end
of the chain down between the alternator
and bracket until the hook can be attached
to the lower attaching bolt. Insert a long-
shanked screwdriver through the loop end of
the chain. Now, to make the adjustment, pry
against the alternator housing by pulling the
screwdriver back against the looped chain.

® How to locate the source of wind noise is
a subject about which Oldsmobile has re-
cently issued instructions that can help all
of us who have this problem. The noise can
be found by pressurizing the body and dis-
pensing a powder through suspected areas.
As the powder-laden air is drawn out of the
body through the leaky zone, you can clearly
see it. To “pressurize” the body, close win-
dows and air vents and turn the heater blow-
er on high and drive the car. Olds recom-
mends that dealers use a Borozin A. C. Gun
which uses either Borozin powder or ordinary
cornstarch. E. Vernon Hill, Inc., Box 14248,
San Francisco, Calif. sells it. Why not use a
Johnson's Baby Powder dispenser? % &%

GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Aute Clinic
Popular Mechanics, 575 Lexington Ave., New York, N.Y. 10022. Letters cannot be answered
individually, but problems of general interest will be published in the column.
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See what you can do with all the power, performance and pizzazz options we offer you

People are using the SCOUT® so many
different ways we figure they ought to be
able to get 'em any way they want 'em.

So we offer you more engines, trans-
missions, rear axles, seating arrangements,
and unusual accessories than anybody else
in the class.

You can option yourself into any kind
of SCOUT from a sassy little runabout to a
gutsy beast that'll take off straight up . . .

. . . from a stick shift that's sync-ed
in all three gears to a four-on-the-floor to a
smooth automatic . . .

. .. from a stripped-down workhorse to

JULY 1969

a jazzy creampuff with color-keyed interiors,
bucket seats, padding all over and even a
stereo tape deck.

Two-wheel drive if you're the conserva-
tive type, all-wheel drive if you're not.

We'll start you off with 100 rugged inches
of wheelbase . . . and from there on your
SCOUT is the most exciting do-it-yourself
project you ever tackled.

Your INTERNATIONAL SCOUT Dealer
has all the tools and a good price.

|
“' INTERNATIONAL HARVESTER
- COMPANY CHICAGO, ILLINOILS 60611
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QUESTIONS ANSWERED

HOMEQOWNERS'
BY W. CLYDE LAMMEY clI"Ic

Tiling basement floor

My basement floor is concrete: smooth,
level and dry. I'd like to lay tile over
part of it but I'm told there are certain
precautions to be taken. What are the pre-
paratory steps and what kind of tile must
I use?—D.H., 8.D.

Your floor may appear dry, but is it
really dry? One way to find out is to
coat several test spots with the black
liquid primer available from your local
dealer in floor coverings. Apply this
liquid to a small area in each corner and
several small spots over the floor. Let it
stand for 24 hours or so. Then, if you can
scrape off this coating with a putty knife,
your floor is not dry enough to lay tile
safely. Open all basement windows during
clear, breezy weather, or operate a de-
humidifier to reduce the moisture con-
tent of the air in the area. Then test
again.

If the primer sticks solidly, apply it
over the whole floor. When dry, apply a
tile cement suitable for use on concrete
below grade. Follow the manufacturer’s
instructions for laying tile on basement
floors; you can get them from your local
dealer in floor coverings.

As a rule only asphalt tiles are recom-
mended for use on concrete floors below
grade. Thoroughly clean and dust the floor
before applying primer. It is advisable to
vacuum-clean the floor to make sure that
all fine dust has been removed.

Sticky wallpaper

I moved recently and want to remove
the paper on the upper part of the bath-
room walls. I can’t get it off with any
amount of soaking with a sponge. I want
to paint the walls, but how do I get the
old paper off without damaging the
plaster?—0.T., Md.

You refer to the present covering as
“paper,” so 1 assume that's what it is,
and not some other covering. Many of the
newer wallpapers have a plastic coating
that is so very nearly waterproof it is
difficult to remove by sponging. One way
to break the plastic coating sufficiently
to permit water to penetrate it and soften
the paste is to tack a strip of coarse
sandpaper to a 2x4 block about 6 in. long
and then go over the surface lightly,
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overlapping the strokes a trifle. Don’t
bear down unduly or you may cut through
the wallpaper and scratch the plaster.
Once over should do it.

For somewhat faster removal, you can
rent a steamer from your local wall-
covering or paint dealer. Lift a corner of
each sheet of the old paper so that you
can direct the steam jet to the underside.
Once you get the feel of this procedure,
you can unhang the old paper fast with
comparatively little effort.

Wash the walls to remove all traces of
old paste before applying paint or enamel.

Kinky handsaw

I purchased a handsaw at an auction
and, after examining it closely, discovered
there is a kink, or sharp bend, about mid-
way along the length of the blade. It's
not possible to use it in this condition.
I've thought I might heat the blade to
straighten it, but am told this won’t do.
How can I straighten it?—A.N., Tex.

Don't heat the blade. The heat may
“draw” the temper, even warp the blade.
I doubt if the saw is worth saving for
use but if the tool appeals to you espe-
cially then this may be worth trying. Lay
the blade flat on a smooth surface—a
length of hardwood is just the thing—
with the bend, or kink, up. Then hammer
the blade lightly with a soft hammer (not
a nail hammer). Tap lightly around the
raised portion, working inward to the
center. It will take some time and con-
siderable tapping to straighten the kink
so that the saw will not bind in the kerf.

Old alarm clock?

I have an old shelf clock and inside the
case, at the left of the bell, gong, or what-
ever—the thing on which it strikes the
hours—is what appears to be another strik-
ing affair with a key winder and a small
bell. A neighbor tells me this is an alarm
mechanism. Can he be right about so old
a clock? And if so, how does it work?
—G.R., La.

He is right. Alarm clocks are nothing
new. There will be an opening in the
center of the dial and in this is a disc
having the same numerals as those on
the dial. Suppose, for example, you want
the alarm to let go at 6:00 a.m. Any time
after 6:00 p.m. turn this small dial until
the numeral “6” or “VI” is directly under
the hour hand. Then wind the alarm
mechanism until the spring is fairly tight.
If the mechanism is in working order and
properly connected to the setting dial just
back of the hands, the alarm will ring at
6:00 am. the following morning. * %%
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OR FULLY A
FROM j .E;‘.

$7Q50; (e
79 012 MODELS
3 TO 5 HP

SEND $1 FOR BIG CATALOG

Shows new 1969 line of the world's finest MINI-
BIKES (most are licensable for street use), plus
parts, accessories and plans. Big selection! Amaz-
ingly low prices! There's a Fox MINI-BIKE for
everyone — from age 10 to adults.

EXTRA BONUS — catalog shows radios, watches,
walki-talkies, cameras, musma[mstruments touls
appliances and many other items you can hu;f at
practically wholesale prices. Free $1 coupon.

FOX CORP., Box 797 PM  Janesville, Wis. 53545

WHEN ANSWERING ADS
GIVE YOUR ZIP CODE

7~ NEW Pruevar:
/£ SPRAYMAKER

f" ~ SPRAYS ANY COLOR,
L ANY FINISH!

’ With this disposable power sprayer
e | you can spray paint, varnish, stain,
e lacquer—custom-mixed or right-
off-the-shelf. Use the same paint
2 you use with brush or roller. No
& H mess, no bother. It even sprays
;. itself clean! Then fill with lubricant
- or rust-proofer asnd protect tocls
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TEST A GAMPER
BEFORE YOU BUY IT

Knowing the look-fors, look-ats and look-intos will help you
get top dollar value when you're buying a recreation vehicle

By LEE OERTLE

OY! WHAT A LEMON,'" said one recreation-vehicle owner | talked to re-

cently. “The seams leak water and dust. The rig is tippy and poorly bal-
anced. Nothing works right,”" he said. ““When | bought it, it seemed roomy
enough and nicely appointed. Now I'm paying for not peeling back the cover
and eyeballing it more carefully."

Knowing how to get quality in a recreation vehicle can save you from buy-
ing a lemon. Once you've picked the type of rig you want —travel trailer, pickup
camper, tent trailer, motor home or van—you can shop around among the
dozens of models in your basic category. If you know the 10 telltale construc-
tion points and 30 road-test procedures, you're way ahead of those who buy
only on looks.

Whatever class of recreation vehicle you've picked, the basic construction
checks apply. Really peering into the rig will give you a quick idea of whether



CHECK for service convenience. Ask dealer for loca-
tion of dipstick, battery, oil fill and radiater fill

you want to go as far as road-testing
this make and model.

It’s the splinter test that tells the
most about quality. Run a finger under
bottom edges of cabinet doors, molding
and wood trim inside the coach. You
may snag your finger on wood in some
cheap units. In other rigs, the under-
edge finish is so bad you can see splin-
ters several feet away.

Next is the hop and grab test. This
will clue you on construction strength.
Hop up and down on the coach floor.
It’s a bad sign if it feels spongy or soft
—or if it squeaks. Quality coaches will
have solid-feeling floors that are firm
and quiet. Now grab an overhead bunk
and shake it vigorously. If the walls
tremble and move an inch or so—reject
the coach.

Outside the coach, examine metal
seams. They should be tightly sealed,
with no gaps for wind or water.
Crooked seams driven in on a slant
mean poor construction.

Open cabinet and bin doors. They
should be finished on the inside. If not,
judge quality to be low.

Open cabinet doors closest to the
floor. In cheap coaches, the tile or other
covering stops at the cabinets.

Pull out drawers and examine the
workmanship. Cheap drawers are sta-
pled together. Quality drawers are
glued, screwed, or screw-nailed in sev-
eral places. The best drawers slide
smoothly. Cheap ones balk and grab.

Where plumbing and electrical lines
enter the coach, tough, weathertight
rubber bushings should be used. In a
cheap coach, large gaps will be found
around the lines.

Lift the dinette seat cushions and
turn them over. Are the backs covered
with a durable material? Cheap cush-
ions might have thin cotton fabric or
even a burlaplike material, or perhaps
no backing at all.

Windows can be louvered, sliding, or
swing-out. The important point is that
they should close tightly against dust,
water and drafts. Try squirting a high-
pressure hose up against the closed
panels to see if any water enters.

If a dealer balks at any of the tests
you can bet he's hiding something. Re-
gardless of the brand name, check it
out! The company with a high-quality
item will be delighted. All others had

COMPARE TYPES of rigs before buying. Motor home (left) costs the same as pickup and coach (below).
For the same money, you can pick from four different classes of vehicle—each with its own features




better be able to explain why they ob-
ject to a close physical inspection.
Some salesmen are quite ingenious at
dodging issues. One hotshot told me the
coach floors were “patented,” and he
could not let anyone look inside the
cabinet areas until after they'd pur-
chased the coach!

Now you should road-test your
chosen recreational vehicle.

Here are a few items to remember
when testing a travel trailer. A dealer
will make the towing test with a com-
pany car, usually a heavy sedan, with
all kinds of special heavy-duty towing
equipment on it. No experienced dealer
would think of making a demo-run
with an ordinary hitch. He uses a load-

GROUND CLEARANCE is important. It con vary from
4 inches en sedans te 11 inches en pickups and vans

@ Take your test unit over a two-mile stretch
of dusty road. Stop and inspect the interior. The
more dust it contains, the lower the gquality.
@ Check for special equipment needed to oper-
ate the camping vehicle. The less, the better.
There's one exception to this rule—get a good
load-equalizing hitch for a trailer over 1500
pounds total weight.

Checks for Any Rig

@ Check for storage space. Some coaches have
a lot, some have a little.

@ Check the water system. It should have a
larger-than-average capacity—say, 20 to 25 gal-
lons.

@ Check lighting systems. The best coaches
will offer three systems as standard equipment:
12-volt, 110-volt and butane lamp.

equalizing hitch. The improvement in
towing control is amazing: fishtailing
is eliminated and hard crosswinds have
virtually no effect on a car towing a
large trailer. Also, the dealer will take
his customers over a preselected “milk-
run” that he knows well. On this road
he could tow a trailer through gale-
force winds without a wiggle!

Don’t blame the dealer for this. He

{Please turn to puge 190)

WHEN TESTING A TRAILER, pick o steep grade and
sharp bends, Troiler should ride level with the car

JULY 1969

SETUP TIME is important in a camp trailer (above),
Before buying, open and close unit several times




The Dream Comes True

Seventeen years ago experts told how a lunar expedition
could be made. How accurate their plan turned out to be is
described here, the first of five features in this issue devoted
to man’s next giant step in space—a moon landing.

By JOHN F. PEARSON

“gYUR TRIP TO THE MOON

will not be a simple nonstop
flight from the Earth. We'd need
too large and expensive a rocket
ship for that. Instead, we'll make
a stopover in space. We'll change
vehicles, shifting from one espe-
cially designed to break away from
the Earth’s atmosphere into one
specifically designed for moon voy-
age . .."

Sound familiar? This statement
might have been written as recent-
ly as a few months ago. Actually,
it appeared in a 1952 issue of
Collier’s as part of a series of arti-
cles by Wernher von Braun, Willy
Ley and Fred L. Whipple.

Dr. von Braun, famous as the
co-designer of the German V-2
rocket, had joined the rocket-de-
velopment effort in the United
States following World War II.
Ley, a pioneer writer about space,
was a founder of the German
Rocket Society. Dr. Whipple, was
chairman of the astronomy depart-
ment at Harvard. They were men
of sound credentials and soaring
dreams, superbly qualified to lay
out a blueprint for a moon voyage
and exploration.

How accurate was their crystal
ball? You can judge for yourself
by comparing their rocket concept
(right) with the Saturn 5 and
their moonship (page 82) with the
LM. Remember, this team did its
brainstorming 17 years ago when
Buck Rogers still was the biggest

80

Original painting created by Rolf Kiep in 1952

TFT. 440,000 LBS.

1952 | okeam

5 ENGINES
TOTAL THRUST:

FUEL:
NITRIC ACID & HYDRAZIN

FT. 3.5 MILLION LBS.

SECOND STAGE

34 ENGINES
TOTAL THRUST:

FUEL:
NITRIC ACID
AND
HYDRAZINE

FIRST STAGE
51 ENGINES
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name in space. That was five years be-
fore Russia astounded the world with
the launch of Sputnik 1 in 1957 and
nearly 10 years before John Glenn suc-
cessfully rode around the world in a
Mercury capsule. Small wonder, then,
that skeptics regarded the blueprint as

science-fiction.

“We will go to the moon in the next
25 years,” the three “dreamers” an-
nounced in revealing their carefully
worked-out plan. The rocket they en-
visioned was a huge three-stage vehicle,

THE
DREAM

1952

]
______

though not as tall as the Saturn 5.

The only features of the rocket that
appear unusual to us today are the big
stabilizer fins on the first stage and the
airplane-type wings sported by the
third stage. The presence of the wings
points to the major difference between
the '52 blueprint and the way the
Apollo missions are executed.

As late as 1962, our space scientists
were debating the best way to land a
man on the moon. Discussions centered
on the two major objectives: how to

Original painting created by Chesley Bonestell in 1952

‘UNDER THE LM's thin alu-
minum skin is a configura-
tion of fuel and oxygen tanks
similar to that of its '52
cousin. The earlier "'spider”
was 160 feet high and 110
wide, designed to carry 20
men on a round trip from
Earth orbit to the moon.
The 23-foot-high LM is built
to carry two men 140 miles
and is destined to be jetti-

soned after doing its job

1969/ reruy




Subject of debate: the best way to get men there and back

provide enough power to break away
from Earth's gravity and make a lunar
landing, and how to return the astro-
nauts safely to Earth.

Four methods were considered:
® Send a rocket directly to the moon.
This called for a rocket of monster pro-
portions and the ability to land it gently,
tail down, on the moon. Launching it
for the return trip would be another
major problem. (Buck Rogers would
have felt right at home aboard this one.)
® Send several rockets, some carrying
only fuel and supplies. The idea was
that the astronauts could refuel their
ships by using the supplies landed on
the moon. But there would be no way
of knowing if the supplies had landed
intact or even within reach.
® Use an Earth orbit rendezvous
(EOR), which called for placing sec-
tions of a moon vehicle in Earth orbit,
there to be assembled for lunar flight.
® Use a lunar orbit rendezvous (LOR).
A large rocket would achieve moon
orbit, permitting a smaller vehicle to be
detached for a lunar landing.

Because it appeared to be the fastest,
LOR was the method finally adopted by
NASA. This decision might not have
been made if it weren’t for a NASA
engineer, Dr. John C. Houbolt, who

waged a lonely campaign for the con-
cept early in the 1960s. Some scientists
remained unconvinced, however, point-
ing out that LLOR required carrying
out critical maneuvers—rendezvous and
docking—230,000 miles from Earth, too
far to send help to a erew in trouble.

Many experts still favored an Earth-
orbit method. According to the original
von Braun-Ley-Whipple plan, three-
stage rockets would place sections of a
space station in a 1075-mile Earth orbit.
Assembled, the station would be the
base for the moon voyage. Moon ships
would be shipped in pieces for assembly.

One of the keys to the project was
the use of the rockets’ third stages (the
only stages to achieve orbit) in a shuttle
system. After delivering cargo, the third
stages would be sent back to Earth. In
cutting through the atmosphere they
would use their wings, functioning as
rocket planes with the ability to land
at an airstrip.

The major advantage of this plan over
the others would have been that the
space station is orbiting at 15,840 mph,
according to von Braun and his fellow
authors, so that an added push of only
6260 mph is needed to send ships to the
moon. The moon-landing craft they de-

{Please turn to page 203)

FOLKS LAUGHED, back in 1952, when Collier's magazine ran a series of articles show-
ing how man would go to the moon within 25 years. They called the editors ""space
cadets” and ridiculed two of the authors, Wernher von Braun and Willy Ley, as a
couple of nutty Germans. But space achievements since then have quieted the laughter.

On the eve of our first attempt to land men on the moon (eight years ahead of
schedule, you might say), Popular Mechanics thought you might be interested in look-
ing at the concepts shown in the paintings that illustrated the ‘52 articles. Aerospace
artist Fred L. Wolff, we discovered, had the file of Collier's articles. But tracking down
the original artwork was not that simple, for Collier's has been dead 11 years.

We called Roger Dakin, former Collier's editor and now an executive of General
Foods, and Cornelius Ryan, author of The Longest Day, who, as a Collier's staffer,
supervised the series. Finally, art director Tom Daver located Rolf Klep living in Oregon.
Klep made his ‘52 painting of a moon rocket available to us so that we could run
it with a photo of the Saturn 5. Chesley Bonestell’s painting of the huge moon-landing
vehicle had long-since vanished, but Bonestell, still a space enthusiast at 81, agreed

to recreate it for Popular Mechanics.

Compare the real hardware of 1969 with the dreams of 1952. Amazing, isn't it,
how similar they are. What seemed so much science-fiction looks like a blueprint today.

CRETHT o vl

JULY 1969

Editor

83






Man’s First Day
On the Moon

SPACE

After scanning the desolate moonscape, Neil Armstrong
will descend the LM’s ladder to become the first man ever
to set foot to the moon. Serious exploration then begins

By JAMES R. BERRY

T WILL HAPPEN ANY DAY NOW.

In what history will record as the
drama of the century, two men, after
voyaging some 230,000 miles from their
mother planet, will scout the first step-
ping stone to the solar system—our
moon.

Barring a last-minute change, it will
be Neil Armstrong and Buzz Aldrin
who will view the arid lunar terrain as
the spidery lunar module settles on the
moon’s surface. To get them there the
United States will have devoted almost
a decade of scientific effort and about
$24-billion. And, the very first decision
—one that has to be made within two
minutes after touchdown—is whether
the astronauts should come straight
home.

“The way the orbits work, the ascent
stage of the lunar module (LM) can
blast off and reunite with the command
module orbiting above within the first
120 seconds,” says Dick Green, NASA's
manager of the Apollo Surface Explo-
ration Program. “In that time we've
got to make sure that the fuel tanks
aren’'t leaking, that the power is fully
operative, and that no other systems
are beginning to fail. If something is
wrong, they come right back.”

Chances are everything will func-
tion. The pair will then spend the next
22 hours on the moon, with at least
two hours—and possibly closer to three

IF TIME PERMITS, astronauts will set up this instrument near landing site. A
panel of optical reflectors, it will serve as target for Earth-based laser systems.
Reflected laser beams con be used to measure precise distance from Earth to moen
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—exploring the satellite’s surface. The
exact timetable they'll follow is, at this
writing, not completely decided. Any
given task can be changed, eliminated,
or switched in priority.

For two hours after landing, Aldrin
and Armstrong will run through a com-
plete countdown of the LM-—just as
though they had already completed the
mission. If any problem develops, the
pair will spend time solving it. Other-
wise, the countdown will end 10 min-
utes short of blast-off.

When NASA is satisfied that the
LM is in perfect operating condition,
the men will prepare for the extrave-
hicular activity (EVA), the space agen-
cy’s term for a stroll
on the moon.

Getting ready for
EVA is no easy mat-
ter. The men will
need almost an hour
to don the backpack
life-support system,
referred to as PLISS.
When combined with
the space suits, the
backpacks turn the
astronauts into inde-
pendent, man-pow-
ered satellites that
are able to operate in
total vacuum and in
a temperature range




WEEKS BEFORE LAUNCH DATE, astronauts Meil Armstrong and Edwin E. Aldrin go through their moon rou-
tine, Armstrong positions dish ontenna (left) and Aldrin practices lowering experiment from mockup of LM

of from minus 250" F. to plus 325° F.
The astronauts will spend another 15
minutes checking the communications,
oxygen, temperature control and other
systems of their suits and backpacks;
the slightest problem will scratch the
EVA. If everything operates normally,
NASA will radio its permission to be-
gin man’s first exploration of the moon.
Here is the elapsed-time schedule:

00 Minutes. Armstrong and Aldrin
switch off the LM’s internal oxygen
supply and open the hatch. In a frac-
tion of a second, the compartment’s
interior becomes a near-perfect vacu-
um. The only sounds they hear are the
crackle of their radios and the hum
generated by backpack pumps forcing
oxygen and water through their suits.

At this writing, according to a NASA
announcement, it will be Neil Arm-
strong—the command pilot—who low-
ers the gold-plated sunshield on his
helmet and crawls through the open
hatch to a ledge just outside.

10 Minutes. For the next seven to
ten minutes, Armstrong cautiously
climbs down a nine-runged ladder lead-
ing from the LM’s platform. Ultracau-
tious, NASA insists that he rest almost
a minute at every step, acclimating
himself to working in one-sixth of
Earth'’s gravity.

86

As he pauses on the third rung,
Armstrong reaches to his right and
pulls a D-ring handle jutting from the
LM’s side. A compartment called the
modular equipment stowage area
(MESA) slides out from the craft’s
lower left side at a 45" angle. In the
MESA are geological tools, scientific
equipment and a TV camera.

The camera points toward the ladder
and automatically begins transmitting
as the MESA slides out. If the LM is
within range of NASA's 85-foot dish
antenna in Goldstone, Calif., we'll see
on our screens Armstrong groping down
the remaining six rungs to reach moon
soil. If the Goldstone antenna is out of
range, that historic moment will be
caught by a 16-mm sequence camera
at the LM's window:.

20 Minutes. No one knows how low
gravity and a bulky space suit inflated
to 3.75 p.si. will affect an astronaut’s
movements. So, like a butterfly just
emerged from its chrysalis, Arm-
strong’s first job is to gauge stability
and mobility. Holding the ladder with
one hand, he gently moves alternate
arms and legs, and flexes his knees.

Then comes paydirt. Carrying out a
top-priority assignment, Armstrong
pulls what looks like a small butterfly
net with an extension handle from a

POPULAR MECHANICS



SCRATCHED FROM
APOLLO 11, IT WILL BE
USED ON FOLLOWING MISSION

roomy thigh pocket. After extending
the handle, he scoops moon dust into
the plastic bag at the instrument’s end
and stows the bag in his pocket. He
throws the handle away; it is the first
piece of moon litter.

“With this contingency sample of lu-
nar soil, we'll have something from the
moon even if the astronauts come back
immediately after,” explains NASA’s
Dick Green.

Armstrong next takes a few dozen
photos with a battery-activated, 70-mm
Hasselblad camera strung around his
neck. Nasa wants him to get shots of
the LM’s feet, his own boots, and the
terrain.

35 Minutes. During this time, tech-
nicians at NASA headquarters will be
monitoring the oxygen supply, tem-
perature, and other systems of the
space suits and backpacks. They will
also watch the heart and respiration
rates of each astronaut—information
relayed by transducers taped to the
men. If NASA is satisfied with the
readings, Armstrong will get word to
walk the six or seven feet to the MESA.

These steps could prove a big effort.
The moon’s low gravity cuts friction
between feet and ground, making stop-

JULY 1969

ping a problem. Consequently, Arm-
strong will adopt a shuffle to reduce
momentum and avoid bouncing, a mo-
tion that could lead to a tumble.

Many NASA experts believe that
working in low gravity will be ex-
hausting. Others think that it will be
easier than on Earth. No one knows for
sure, and teams of NASA specialists
will be eyeing Armstrong’s oxygen
consumption and other physiological
details as he continues his assignments.

Once at the MESA, Armstrong lifts
out the TV camera and a tripod, car-
ries them 20 feet or so away, and points
the camera toward the LM. Next, he
sets up another tripod, also contained
in the MESA, some 30 yards off. From
the top of this tripod, he unrolls a
sheet of ultrapure aluminum foil and
points it toward the sun. The appara-
tus, called the solar wind composition
experiment, looks like a home movie
screen.

In the moon’s vacuum, atoms of no-
ble gases such as argon and krypton
will be captured in the aluminum. On
earth, chemical analysis of the alumi-
num will show how much of what gas
struck the foil. This information will

(Please turn to page 196)
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REACTION LM PILOT'S
ENGINE POSITION
: ] - " . : !
A

REACTION ENGINE

I ! h I I
CLUSTER A plane's rudder and other control surfaces would

be of no use in airless space. Small rocket
_engines supply the “push”
DESCENT required for maneuvering

RUDDER
% STAGE CONTROL

SURFACE

POSITION
RESTRAINT

\ ' ;
ATTITUDE o TRANSLATION
~ CONTROLLER CONTROLLER

PITCH up

APOLLO MODULES

LUNAR MODULE

ATTITUDE CONTROLLER




SERVICE PROPULSION

theLMand Apollo ™75 ~

Ever wonder what it’s like to pilota
spacecraft? Here, PM puts you at the
controls of our moon-mission ships.

IR SPELLS THE DIFFERENCE be- REACTION

tween flying an airplane and a CLUETEH\‘
spaceship. With no air to work against,
the LM and the Apollo modules use
rockets to alter position in orbit or to
go into a different orbit. Both craft
have four clusters of engines to pro-
vide control of three basic motions:
roll; pitch (nose swings up or down);
yaw (nose swings right or left). Atti-
tude control is also achieved by gim-
balling (tilting) the main propulsion
engine of the service module or of the
LM’s descent stage. Each craft has two primary
manual flying controls: At the pilot's right hand is ™
a pistol-grip attitude controller, similar to a plane’s ,?:S;é"ﬁ
joy stick, which is used to select and fire engines; ‘
his left hand operates a T-handle translation con- ATTITUDE
troller, a throttle regulating the power put out by CONTROLLER b
the engines. The controls are standardized so that TRANSLATION

the same pilot can handle either craft. *kk CONTROLLER |

x\iER"h‘ICE MODULE

"'F'T# e

SPACECRAFT
~ COMMANDER

PITCH DOWN YAW RIGHT YAW LEFT

\ | FUSH FORWARD

5

Illustration created for Popular Mechanics by aerospace artist Fred L. Wolff



...and Now,
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At the front are projection plothoards, digital clocks and a 10-foot-square TV screen for pictures and displays from
any of 90 channels. All consoles contain similar equipment: keysets for calling up information; teleprinters; high
resolution TV monitors: digital TV displays: pneumatic tubes for in-house communications. Areas of responsibility:
Y Booster Systems Engineer—advises flight crew and Flight Director of abnormalities; Retrofire Officer—deter-
mines retrofire times; Flight Dynamics Officer—gives “go’" or "abort'’ recommendations Guidance Officer
monitors deviations in programmed events Flight Surgeon—directs all operational medical activities; Space
craft Communicator—=handles voice communications with astronauts Vehicle Systems Engineers—evaluate per-
formance of electrical, mechanical and life-support equipment Operations and Procedures Officer—responsible to
Flight Director for ground supporl systems Assistant Flight Director Flight Director—responsible for detailed
control of mission from liftoff to conclusion of flight; Experiments and Flight Planning—monitors accomplish-
ment of flight planning and scientific experiments; Network Controller—responsible for operational control of
worldwide data acquisition network Public Affairs Oficer—channels information to the publie; Flight Oper-
ations Director—responsible for successful completion of flight operations Mission Director—overall mission
responsibility; Department of Defense Representative—control of armed forces supporting mission * kk




:_Back to Mission Control

lllustration created for Popular Mechanics by aerospace artist Fred L. Wolff

HE MEN WHO SIT AT THESE CONSOLES are probably the most
serious-minded eavesdroppers of all time. Day after day, the attention of flight
controllers, scientists and technicians in the Mission Operations Control Room

of the Manned Spacecraft Center, Houston, is trained on a speck in space named
Apollo. They must make the key decisions during time-critical periods that will

&= mean success or failure of the flight. They depend on a continuous torrent of in-
formation: tracking and telemetry data from a worldwide network of land sta-
tions, and instrumented ships and planes; immediate data and reference material
from a computer complex; data from voice communications with the astronauts.
ml“ You've seen this team in action on your TV. Perhaps you’'ve wondered what

individual members were looking at and what they were responsible for. Here,
* % K

Popular Mechanics shows you in an exclusive “inside’” view.

IIII!




7’

NEW APOLLO TV CAMERA is so sensitive
it can produce pictures in the darkness
of the lunar night. Designed by Westing-
house, it is built to operate in the ex-
tremes of temperature—250°F. to minus
280°F~found on our barren satellite.

7/
/
//,M OVING WITH CAUTION, the

How You'll See

A half-pint camera and a mere
whisper of power are teamed to
» ,beam clear, strong images across
230,000 miles of space. Here’s
’7,how this remarkable setup works.

By PHIL GERACI

bulky, helmeted astronaut de-
scends the ladder one rung at a time.
He reaches the last rung, about 18
inches above ground level, and pauses
for a full minute. Then he lowers a
heavily booted foot until it touches
moon soil, the first man in history to
take that giant step.

That scene will be viewed on TV in
homes across America and in many
other lands if our astronauts follow the
Apollo 11 “secript” and if no gremlins
get into the act between the launch at
Kennedy Space Center and arrival at
the moon.

The ability to send back clear TV
pictures from space was impressively
demonstrated during the Apollo 8 mis-
sion. The highlight came Christmas
Eve, 1968, when Frank Borman, Jim
Lovell and Bill Anders sent greetings
some 230,000 miles to Earth. Viewers
were amazed and perhaps a bit puzzled.
They may have wondered how it was
that local programs, beamed with 50,000
watts, sometimes didn’t come in as well
as the pictures from the reaches of
space. How could a tiny 20-watt trans-
mitter push a good signal so far?

Four technological accomplishments,
in addition to all those that made the
flight itself possible, made a reality of
what many NASA technicians had
feared might be a disappointing failure.
The first of these was an RCA tele-
vision camera so small it weighs only
4.5 pounds. Filled with row upon row

/)

&
7




Our Men on the Moon

of integrated circuits, each smaller
than a pinhead but capable of func-
tions which a few years ago would have
required several pounds of vacuum-
tube circuits, the tiny instrument be-
came a spaceborne eye for more viewers
than had ever before been served by a
single TV camera.

Another factor, perhaps even more

TV SIGNALS FROM MOON are re-
ceived by dish antennas at Gold-
stone and Madrid, and in
Australia. Signals must be
processed to make their scan
compatible with that of ”
commercial television net- &
works in America,

Europe and Asia.

L o

vital, was a new high-gain antenna
aboard Apollo 8. Tucked into the side
of the spacecraft during liftoff, the
antenna popped into position on com-
mand and turned its four 30-inch steer-
able dishes toward earth, now just a
basketball in space, and began to pour
out its S-band transmissions. This
(Please turn to page 189)
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‘San Francisco’ in the Midwest

There's a bit of old San Francisco at the lake home
of N. C. Coates of Kansas City, who built a four-pas-
senger replica of a San Francisco cable car to carry
people and supplies up and down a 135-foot hill. Au-
thentic even to paint, the car is driven by a 2-hp motor;
automatic hydraulic brakes take over if cable fails.

How'd you like to curl up on a banana or slice of bread?

This outsize banana and slice of bread are really pieces of furniture—the banana's a sofa
and the bread “‘a sort of rug.” They're made and sold by London designer Neville Green.

s =

""‘-‘3 e '
Air-cushion airplane

Floating along on its air-cushion landing
gear, the test aircraft of Textron's Bell Aero-
systems Co. proved it could glide over mud,
ice and even stumps. The 2-foot-thick air-
cushion bag deflates and stows flat when
the aircraft is in flight.
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New power for DC-3

Rolls-Royce Dart engines are being fitted to
the venerable DC-3 by Conroy Aircraft Corp.
in Santa Barbara, Calif., giving the old-timer
new performance characteristics. The turbo-
prop engines are from Viscount airliners be-
ing phased out of passenger-carrying service,

POPULAR MECHANICS



Large balloons made of rubberized fabric can be
inflated rapidly to hoist wrecked vehicles off trapped
occupants (above) or keep tottering walls from falling
on cave-in victims (right). The balloons, inflated by ex-
haust fumes of an emergency vehicle or by compressed
air, are being used by firemen in Bedfordshire, England.

Two men spent 24 hours in this plastic bag
testing the life-support system that will go
into a low-cost, inflatable underwater house
being developed at London University. The
house, the same size as the plastic bag, will
be tested off Malta this summer. The goal of
the project is to develop an underwater sta-

tion for small firms and research teams.

JULY 1969

MNo telling what'll happen if you slip into
something comfortable—like a suit of armor
that's identical to the hardware worn by
Henry VIII. At least that's the story from
Robert Normansell, Ltd., a British firm that
is manufacturing the reproductions for sale
in America. Main problem so far: Making
enough suits to keep up with the demand.
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~~Prepared in cooperation with Roger S. Shashoua, Director International Inventgsel
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1. YOU CAN VACATION on both land and water

NE A e

any boat en e trailer and it becomes an outboard-

with this convertible cruiser-trailer. When you're on
the road, you use the bunks, kitchen and other fao-
a house trailer. When
you come to a lake or river, you lounch it like

cilities just os if it were

2. BURGLARPROOF DOOR LATCH below opens enly
if the right person presses the button. It checks a
ﬂngerpr;nt penp|e
who live in the house, stored on a rotating disc
inside the lock. Here's how it works: When a caller
presses the butten, a light projects a positive image
of his fingerprint onto o tiny screen. Behind this

caller’s against prints of the

L]

POSITIVE SOLENOID

FINGERPRINT
IMAGE

powered cruiser se you can continue on the water.
A hinged canopy swings dewn to form windows for
roadside living and up to provide a windshield for
cruising. A watertight gosket seals the side doer

is o negalive image of one of the stored prints.
If the two prints are identical, they block out
the light and o solencid slides bock the laich
balt. If the prints don’t mateh, the light passes
through ond falls on o light-sensitive photocell.
This trips o switch that shuts off power to the
solenoid, thus preventing the latch from opening

LIGHT-SENSITIVE

ROTATING
DISC WITH
FAMILY'S

FINGERPRINTS

MATCHING
NEGATIVE
FINGERPRINT
IMAGE

LIGHT BULE

SOLENOID-OPERATED

BATTERY




KNOB ADJYSTS

TILT

KNOB lDJUﬁTf}.
LOWER MIRROR

g

3. YOU CAN STUDf UNDERWATER LIFE while float-

ing lazily on the surface with this “hydroscope.”

Working like an upside-down periscope, itconsists
of two slanted mirrors inside o buoyant, plastic
housing. The mirrors can be tilted ot different
angles to vary the field of view that you see. The
tube containing the lower mirror can be reploced
with lenger sections for seeing farther down. A
ring inside the housing is filled with sand or peb-
bles to act as ballast and keep the device stable

INTER-
CHANGEABLE
TUBES DF
DIFFERENT —
LENGTHS

LOWER
MIRROR

4. SELF-FOCUSING EYEGLASSES obove are designed
to eliminate the need for different pairs of glasses
and bifocals. You can adjust them for viewing close
or distant objects by moving a tiny lever on one
earpiece. Each lens has o flexible membrane on
the back. Moving the lever pumps a diffracting liquid

5. CAR THIEVES or other
drivers who refuse to stop
at police barricades won't
get very far if this sharp
idea is put in use. A flex-
ible strip containing re-
movable spikes is stretched
across the road. If a car
runs over the strip, the
spikes pull free and embed
themselves in the tires.
The spikes are hollow with
a small hele at the tip,
letting air escape at o con-
trolled rate. The tires go
flat in 200 yards, bringing
the runaway to a safe halt
without damaging the car

into the space between the glass and membrane.
This has the effect of changing the curvature of the
lens, causing it te focus at different distances.
With the membrane filled, the lens is fatter and
near objects can be seen clearly. Without the li-
quid, the glass functions os a long-distance lens

Inventors of the items shown on these poges are as fol-
lows: 1. John P. and Robert W. Forsyth, 1517 M. 3rd Ave.,
Upland, Calif. (Mo. 3,376,586); 2. Salvatore Benenati,
1603 Givan Awve., Bronx, M. Y. (3,398,558); 3. Roymond
and Michel Doret, 65-84 Booth 5t., Forest Hills, M. Y.;

JULY 1969

4, Dr, B. M., Wright, Mational Institute for Medical Re-
search, The Ridgeway, Millhill, Londen M. W. 7, England;
5. Swedish government police, Stockholm, Sweden. Roger
5. Shoshova con be reached at the International Inventors
Assn., Inc., 680 Fifth Ave., New York, M. Y. 10019,
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 AUTOMOTIVE

When Will

WE Have
Factory

Service Genters Like These?

Repairs Italion style, at Fial's company-run service centers, are quick,
efficient and assuring—sure to be an envy of American car owners
By BILL HARTFORD, Technical Auto Editor

FF THE BEATEN PATH for most

tourists is Turin, or Torino, Italy.
It’s not Florence and it's not Rome, but
it's got some of the most fascinating
Roman ruins; superb Piedmontese cui-
sine; great skiing in the surrounding
Alps; the exquisite Sabauda Gallery;
the fabulous Museo dell’ Automobile;
and lost somewhere among the old,
historic corso, via and strada, the little
leather shop of Vittorio Marangoni
where handbags feel like butter, the
atmosphere is strictly simpatico and
you'll never find yourself unless you've
got the navigational sense of a Vespuceci.

28

Impossible to miss, because it is
everywhere in Torino, is Fiat, the
Fabbrica Italiana Automobili Torino.
This industrial giant, founded in 1899,
is now so big and brash that it could
well kick Chrysler out of the No. 3
spot for world automobile production.

They must be doing something
right. And that something is simply
putting the right cars in the right
places at the right time, selling at the
right prices . . . and selling and selling.
They're professional salesmen, yes,
but they're also professional craftsmen
and they know what all professionals

POPULAR MECHANICS




SERVICE STARTS HERE. Check-in counters at Turin servizio receive customers’ cars, record work to be done

know: Always carry through! In the
case of the automobile, with service!

If you find yourself motoring
through Torino, or almost any other
part of Italy, and your motorcar makes
an unscheduled stop on the autostrada,
you'll find out what service Fiat-style
is all about. Don't start walking because
chances are a roving van marked FIAT
A.CI will come along loaded with
spare parts and a competent mechanic
to help you get on your way. If you
need a tow, your destination will be one
of 30 factory-run service centers.

Of the two in Torino, I visited the

ITEETFErninirn

YR RETmw

I
v

one on Corso Francia. When you pull
up in front, the huge power doors of
the 60,000-square-foot garage roll back
to reveal a half-dozen lanes that run up
to individual check-in booths. You de-
scribe your problem or request the
maintenance you want. Your car will
be assigned a number and become one
of 150 to 200 cars that go through the
servizio daily. One-day service is the
rule, not the exception.

First impression of the service re-
tailing center is that maybe it's a front
for something? They can’t be servicing
cars here: No dirt. No grease. Maybe

WORK-FLOW BOARD pinpoints location and status of cars with color discs. It's scon to be computerized

JULY 1969
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GREASE PITS seem to be individual, primitive forerunnersof hydroulic lifts, but toke o look underneath ¥

it's a spanking new setup? No. This as-
sembly-line service center has been
satisfying customers for five years!

It's not easy to keep such an oper-
ation free of the garage grime that
turns away customers. It takes 10 men,
servizio custodians, working full time
to do it. Cleanup at the end of the day
would be impossible. Cleaning goes on
full time. Custodians are only part of
the crew of 200 mechanics, body men
and technicians. Another 40 men and
women make up the administrative staff.

The cleaning and the service is a
full-time thing. Service isn't a “neces-
sary evil” sandwiched in between new-
car preparation or other sales activ-
ities. Cars get their number and then
show up in a slot on the huge, master-
control, work-flow board pictured on
the previous page. Color dises are
moved to indicate just what is being

DIAGNOSTIC EQUIPMENT is exploined by manager
of Fiat servizio which services 150 to 200 cars a day
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done and where your car is at any par-
ticular time, or if work is complete and
your car is ready for pickup. Smooth.
No customers’ cars lost among new cars
and cars needing service in the shuffle
of vehicles in a cluttered dealership.
In the servizio, cars actually move
along the equivalent of an assembly
line. They pass numbered stations
where all lube points are given their
due, lubricants and water levels are
topped off, electrical and ignition func-
tions are checked and, after additional
specing and checking, the cars are
ready for the road. Adjacent work bays
or “grease pits” make undercarriage
work easy. Even body work is done at
the servizio, and a well-ventilated and
lighted paint shop puts back the shine
on a dented car—all under one roof.
Will the growing service problem in
the United States spur manufacturers

HEADLIGHT ALIGNMENT is set while customer looks
on. Most of service is while.you-wait or one-day

POPULAR MECHANICS




WORKING FROM BELOW, mechanics find the grease
pit opprooch well-organized, safe ond efficient

to set up service retailing centers? Not
yet. Right now it’s up to the dealers to
keep their fingers in the dike against a
problem swelling in urgency and mag-
nitude. As one relief, Chrysler has a
predelivery center operating success-
fully in Chicago. It does the make-
ready on dealers’ cars, thereby freeing
their stalls and mechanics for repair
and maintenance work. A second cen-
ter is being built in Los Angeles. Deal-
er participation is voluntary.
Meanwhile, Detroit's customers try
to be patient in the battle for a service
appointment, and the servizios con-
tinue to keep the ubiquitous Fiat 500s
and increasingly larger and more pow-
erful automobiles of Italy on the move.
If you want to see for yourself, don’t
look here. The servizio is a mass-pro-

FRONT-WHEEL ALIGNMENT of camber, caster, toe-in
is done at one of several stations along the line

duction service operation and Fiat-
Roosevelt, the marketing arm of Fiat in
the States, shares the “small” import
market with lots of other makes. You
have to go all the way to the Old World
to see a good way to get modern, effi-
cient service on your car. * %k

AT END OF SERVICE LINE customers watch their Fiat 500s, 850s, other makes and models getting final check

JULY 1969
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PM OWNERS REPORT
| _AMC AMBASSADOR _ |

POOR MAN'S CADILLAC is the way owners describe
their cor’s elegant style at o price they can afford T'S GREAT TO GET A BARGAIN
and that's what Ambassador own-
ers say they got when they bought
their car. As an Illinois maintenance
supervisor says, "1 feel I'm buying a
Cadillac at an Ambassador price.” A
California flight purser analyzes: “More
value and luxury than any other car
at comparable cost.” “I consider it a
poor man’s Cadillac,” says a Minnesota
construction supervisor. To a Georgia
serviceman, it “offers more value for

Photos by
Irv Dolin

SUPERIOR INTERIOR COMFORT is one joy of owning SHOULDER BELT, a mystery to stow,
an Ambassader. Most owners like velour upholstery, is hard te use, interferes with rear-
but criticize ignition location, roised area of dash  seat passengers and clanks around
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the dollar than any other car made.”

A Pennsylvania building contractor,
believe it or not, tells us: “I traded in a
'67 Cadillac and I think the Ambassa-
dor is three times the automobile that
the Cadillac was!” A retired mechan-
ical engineer in California gives an al-
ternate choice: “The only other car I
would get would be a Mercedes.” A
Nebraska oil company division man-
ager ends all comparisons: “Compared
to others, there's no comparison.”

The fact that airconditioning is
standard on all Ambassador models is
part of the bargain, but not reason
enough alone to buy the car. For every
owner who says he was hooked by the
“free” air, another requested it be op-
tional, probably because they don’t use
it and the price would be lower.

Ambassador prices start at roughly
$3000 for a six-cylinder model and go
up to $4000 for the SST, V8 station
wagon. Few owners have the six and
an unusually high percentage have sta-
tion wagons—23 percent.

On a wheelbase of 122 inches and
with a length of 206.5 inches, the Am-
bassador is a big intermediate or a
small family car. And this size makes
almost every owner happy. For a
Michigan private detective, the Am-
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A Nationwide Survey Based on 1,800,000 Owner-Driven Miles

¥ Lot of Car for
The Money; Some

~ Lapses in

. Workmanship

- By BILL HARTFORD, Technical Auto Editor

bassador fills his requirement for a
“more compact car” and to an Ohio
lad, for a bigger one: “I feel like I'm in
a limousine in this car.” The lad’s
mother, owner of the car, observes that
the size is right and the value is good,
but workmanship is “fair to poor.” Evi-
dence of less-than-satisfactory-work-
manship—mostly  inside—and  too
much use of plastic are what owners
dislike most about the construction.

Not only is everything plastic, say
owners, but it's poorly done. “I don't
think the dash should be plastie,” says
an Illinois laborer and, not only that,
says a California firefighter, the “dash
panel is misaligned.” The whole car
was “misassembled,” says a Florida
merchant.

The “plastic trim on the inside” is
the only complaint of a Massachusetts
parts manager. The plastic is all over:
“Too much plastic in dashboard,
around the seats, the door locks, ete.,”
complains a New York machinist.
“Sloppy work installing front-door
moldings, two screws missing from
dash panel, doors squeak while driv-
ing, armrests coming off,” starts an
Ohio accountant’s list.

It's not all bad, though. An Iowa bar-
tender who sees “poor workmanship
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RECLINING FRONT SEATS are o
big feature for owners; mecha-
nism can be tricky, however

WORKMANSHIP and guality
of materials rank high on
dislikes list. Poor fits refer
to edge of dash (shown
here), doors, other opening
ond closing parts. Extensive
use of plastics in passenger
section is poorly received

AMBASSADOR FUEL MILEAGE CHART
343-cu.-in. VB

=
32

Percent of Owners
-
a2

6%

Local 87 109 131 153 175
Trips 115 137 159 181 203
MPG
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SPLIT FRONT SEAT combines advantage of bench, comfort and convenience
of individually adjustable buckets. Ashtray is hard to use for some owners

on the interior,” and complains about
the plastie, still says, “I don’t want to
mislead anyone—the Ambassador’s in-
terior is still superior to other makes
in the same price range.” A Michigan
painter who finds workmanship “not
bad” says that before he bought his
Ambassador he actually “refused to
accept delivery on another make of '69
because of its poor condition.”

The single most enjoyable thing to
the greatest number of owners is han-
dling. “Handles well!” beams a New
Jersey fire captain who moved up from
a Javelin. An Ohio insurance man says
it “handles very well, safely and with
ease.” A racing engine builder from
New Jersey owns a wagon: ‘“Handles
well for a station wagon; steering is
effortless but retains good road feel.”

He also comments on good interior
styling and comfort. Two of the big
comfort features, of course, are the in-
dividually reclining front seats that
most people have come to regard as an
AMC trademark. They come standard
on the SST Ambassadors—the car
bought by over half the owners sur-
veyed—but are a $58 option on the
basic car and DPL.

Owners like the seats and they like
the velour upholstery. Some indicate
they actually bought the car because of
the reclining seats and would like to
see them on all American cars.

The comfortable interior is not al-
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Summary of

1969 Ambassador Owners Reports*

Total miles driven: .. ... | BI85 859 Dosh layout .............. 5.0 Eoomomy ..........iciiie. 18.7
) ] R R 17.3
Averoge miles per gallon: Engine: B i e 7.1
232-cu.-in. 5ix, 232-cu-in. Six ... ... ... .. b4% Service . 44
Im:ﬂf driving. .13.7 290-cu.-in. ¥R ... ... _.... .. 371 Comfort .48
tr::‘p 6.4 33-cu.-in. VB . . 498
290-cu.-in. Vﬂ Fu:ul g irhrlng IE: 390-cu.-in. V8 .70 Is the .lmbuss:lﬂﬂl' '!'ﬂlll' ﬂll!g‘;ﬂr?
ng trips E Yar il |
343-cu.-in. Ve, h:ﬂl driving .13.1 Transmission: Ne .....cooocvvvnns 429
leng trips. . 15.9 Avtomatic .................994%
30-cu.-in.¥8 ..............na. 3-speed manval ........... 0.4 Other cars owned:
Rombler .. ........ 4&4?'.
Specific likes: Body style: Chevrolet ... ............ . 13.4
Handling ................ .43.1% 2-doer hardtop ......... 24.1% e R,
Comfort .. ... ... ..13.2 4-door sedan . .. 53.0 Volkswagen .. B4
iﬁ"ﬂn : g;ﬂ Station wagen . 229 dovalln .. ..ol B4
| R R . .
Economy ..................25.8 Had unr mechanical mhll? What options/accessories?
Performance 132 !'rl ; 69.6% Power steering, power 75.9%
et 304 brakes .................JT0
Specific dislikes: Alrconditioning .. ........ .. &0.4
Workmanship .............11.99 What kind of trouble? Radio . ersyespase s TN
Gas mileage ....... ... .. 10.1 Caorburetor .. L2278 Power steering . ... . ... .23.8
Rattles .. .. . b5 Transmission .. ... ... .. .. I55 Tinted glass .. .. ..20.4
Heater .. . b2 Windshield wiplri ceeresas 109 Tilt steering wheel 14.1
Wind nulu . 6.2 Electrical i winsais 2 Whitewall tires .. .. 10.5
Quality . . 4.8 5 R e Vinyl top .......... cor 102
l:ru..i“ contrel ............ 7.b
What =hun?n would you like? Dealer upulr wﬂsfn:hrr? Courtesy lighting ..... ... 9.3
?uuﬂir of materials, 10,19, Yes .... ..T5.5%,
s Yk Mo il 245 e dismhﬁm u'! owners:
l-ﬂ-r workmanshlp Yy (5 - T N2.3%
Heater improved ... ... 6.1 Why the lnbﬂsndﬂr? SRR
Gas mileage ............. 54 Past experience .. . 42,59 L T SR . )

*Where applicable percentages may not equal 100 percent due to rounding ond/er insufficient sample.

ways that comfortable—especially on
cold days. “No heat reaches floor.
Please! Please! More heat vents on
floor,” cries a frostbitten Illinois sales-
man. Heater complaints are primarily
for insufficient heat available at floor
level and in the back seat. Complicated
controls and noisy fan are also men-
tioned, and a “heater that can’t be
turned off”’ is making a Maine college
instructor hot under the collar.

Also bugging a disproportionately
large number of owners is the Ambas-
sador’'s shoulder belt arrangement—a

HANDLING gets top honors from Ambassador own-
ers; suspension has coil springs in front and rear

JULY 1969

“sloppy” one, winces a California sys-
tems analyst. “They're in the way get-
ting in and out of the back seat and
when not in use” and annoying enough
to an Ohio PR man for them to be his
“No. 1 gripe.” A New York housewife
could get rich if she patents what she’'d
like to see: “disappearing seat belts.”
The Ambassador is an Illinois truck
driver’s fifth AMC automobile and it’s
almost perfect—but not quite: “Wind-
shield is hard to clean inside because
the instrument panel hood is too close
to the glass.” Maybe next year ... % * %

COLD-WEATHER DRIVING draws complaints about
the heater: inadequate heat around floor, in rear seat
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~_—The Death of

The giant tanker buried her nose in the 70-foot wave. The bow and
stern were left unsupported and the upper deck cracked aft of the

.} . bridge. Here—in testimony of survivors—is an eyewitness account | =
e "’ “of t; aﬂasuma power of '-*t:;pg mllnrs; off Afdu' -east !:_ng'l/' T
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WO rI d G I o ry By RICHARD PETROW

WHEH THE TANKER World Glory cast free her lines and moved majestically

out of Mina al Ahmadi at high noon on May 31, 1968, there was not a cap-
tain or seafaring expert in that Persian Gult oil ppﬂ who had reason to doubt
that the ship would eventually arrive at her destination. Every master knows, of
course, that his ship can be a candidate for disaster. Vessels collide and sink.
_ Ships run aground and break up on reefs. Explosions and fires break out. But if
1h_ui disasters can be avoided, modern vessels assume they are home safe.
~ While the sea herself is sfill respected, she is no longer feared by vessels built
L ot RGN |- ulrlngant design standards with the best of materials.
Y :;s On these terms, Ih{an World Glory would arrive

g

! Hu aln, to off-load her'cargo of

wound up on the bottom nf the lndian
_~ Ocean, her back broken by the sea as
easily as you can snap a brittle twig



WORLD GLORY BURIES HER BOW in "'Cape roller”
and begins climb to crest. Seamen saw waves level
with the king posts—70 feet above water line

across your knee. Twenty-four of her
officers and crew perished and the 10
exhausted and oil-smeared survivors
who were picked up the next day will
never again minimize the awesome
power of the sea, no matter how large
and modern the vessel they sail on.

World Glory was built by Bethlehem
Steel in Quincy, Mass., in 1954. She
was the first tanker of more than
45,000 deadweight tons to sail the high
seas. Her length was 737 feet, and she
could carry enough oil to fill a caravan
of highway tank trucks 30 miles long.

When Greek fleet owner Stavros
Niarchos ordered her built, she was
approximately 50 percent larger than
any other tanker afloat. Only one
larger commercial wvessel had been
built in America—the SS United
States. When launched, only four other
commercial vessels exceeded her in
size, the Queen Mary, the Queen Eliza-
beth, the Liberte and the Ile de France.
She was the first supertanker and the
glory of the Niarchos fleet.

On Jan. 18, 1956, World Glory ar-
rived in San Francisco with a cargo of
43,600 tons of crude oil from the Per-
sian Gulf, setting a double record. At
the time, the cargo was the largest of
any kind that had entered a Pacific
port and World Glory was the largest
ship of any kind to appear in San Fran-
cisco. Today, World Glory would rank
as a medium-sized tanker. There are
tankers afloat now that can carry more
than 300,000 tons of oil and there is
talk of building ships with capacities
as high as 800,000 or even 1 million
tons, Until her last voyage, however,
the vessel, flying a Liberian flag, lived
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Where break ucr.urred'

WITH ROLLER AMIDSHIPS, the heavily laden bow
and stern of ship were unsupported. Tha stress
cracked the main deck just aft of the bridge

up to her name: She was a glory afloat.
Her last voyage turned glory to disas-
ter.

It began at noon on a Friday—May
31, 1968—when World Glory departed
Mina al Ahmadi in the Arabian sheik-
dom of Kuwait for the refinery port of
Huelva, Spain. The crude oil carried
had been “spiked” with lighter ele-
ments, kerosene and gasoline. In Ku-
wait, some crude oil is broken down
into bunker C fuel oil, used by ships,
and into kerosene and gasoline, for
which there is little market in the des-
ert sheikdom. Instead of throwing the
kerosene and gasoline away, it is in-
jected into crude oil cargoes. Hence
the “spiked cargo.”

At the time of her departure, World
Glory was “tight, staunch and strong
and well and adequately manned and
victualed.” Her 40-year-old master,
Captain Dimitrios Androutsopoulos,
was an experienced seaman who had
served with distinction as an officer in
the Greek Navy. Her complement, all
Greek with one exception, was also ex-
perienced and wise to the ways of the
sea. The ship herself had been in-
spected in Oct., 1967, for the American
Bureau of Shipping. The thickness of
her steel plates was gauged by super-
sonic measurements, a method known
as “audio-gauging.” All plates were
found in good shape.

As her last voyage began, World
Glory was fit and ready for sea.

The weather on May 31 was perfect.
A scorching Arabian sun shone down
on the Persian Gulf as the tanker, on
time charter to Gulf Oil Corp., moved
south through Persian waters. Her
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TAKING AMOTHER ROLLER on the bow, World
Glory was virtually suspended between crests and
unsupported amidships. Her keel was severed

route would take her through the gulf,
then southwestward through the Ara-
bian Sea and Indian Ocean until she
rounded the Cape of Good Hope to en-
ter the southern Atlantic.

In years past, the route was feared
by masters of sailing vessels. The In-
dian Ocean off the east coast of South
Africa had a vicious reputation.

Masters spoke with awe of the moun-
tainous “Cape rollers” which swept up
the east coast of Africa, sometimes
higher than the masts of sailing vessels.
The rollers took their toll. In 1908, the
Blue Anchor line's Waratah disap-
peared without a trace on a run from
Durban to Capetown. Two hundred
eleven perished. The mystery of her
disappearance was never solved, but
mariners are convinced she was broken
apart by Cape rollers.

As traffic through the Suez Canal
increased, the number of ships travers-
ing these waters decreased. Over the
decades, the reputation of the Cape
rollers dimmed in the minds of many
captains. When the Suez Canal was
shut, in June, 1967, as a result of the

the twe halves drifted

COMPLETELY SEVERED,
apart. Oil containing kerosene ond gasoline
spewed out of tanker and sel the water oblaze

Israeli-Arab War, many experienced
masters had never sailed the waters in
question, nor had even heard the term
“Cape rollers.”

In 1968, World Glory was to learn
that Cape rollers still swept up the
coast with awesome ferocity.

The first 12 days of World Glory’s
last voyage were uneventful. Chief
Officer Stavros Ananiadis, one of 10
from the tanker to survive the disaster,
testified later that the ship experienced
normal sailing conditions as far as
Natal on the southeastern coast of
Africa. Until then, the weather was
good, seas moderate, and World Glory
pushed ahead at a normal cruising
speed of 16 knots.

The first word of the approaching
storm was received by Radio Officer
David Barry, a 28-year-old Irishman
from County Cork. At 1100 hours on
June 12, the day before the disaster,
Capetown Radio warned that moderate
to strong southwesterly winds and a
moderate to rough sea could be ex-
pected.

Ten hours later, there was a gale

THE FIRST SUPERTANKER, World Glory in 1954 was exceeded in size by only four other commercial vessels
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warning for the area south of World
Glory. That was all the warning World
Glory got. The storm hit suddenly at
0500 hours on June 13, a Thursday.
Captain Androutsopoulos hastened to
the bridge. When he saw the size of the
seas, he immediately ordered the ship’s
speed reduced. At 0520 hours, he or-
dered a second reduction, to about five
knots. From then on, he maneuvered
his vessel at slow speeds, keeping her
head into the wind and waves. World
Glory smashed head-on into the on-
coming seas. Huge rollers sent green
water crashing over the bow and swirl-
ing around the bridge.

In testimony taken later in Greece,
Chief Officer Ananiadis described the
sea in this fashion: “The waves were
very steep and two-thirds the ship's
length. The king posts of the ship were
level with the top of the waves.”

Fireman Constantine Markakis of
Athens had never seen such waves
during his eight years at sea. He stood
watch from 0800 to 1200 hours and was
concerned because the sea was “very
confused and very abrupt.” Helmsman

‘We were taking it green
over the bows and it
was hitting the bridge.’

Angelos Mantzaris was also on duty
from 0800 to 1200 and he too was awed
by the strength of the sea. “Never in
all my life have I seen such waves,” he
said.

As the storm built up, Second Engi-
neer Mitsopoulos Apostolos, on duty
in the engine room, heard ominous
poundings from deep within the ship
—strange rumbling sounds the like of
which he had never heard before. It
was the sea banging on the vessel's
steel plates.

Driven by the southwesterly wind
that grew stronger with each hour, the
height of the waves built up to moun-
tainous proportions. Fifty-foot giants
racked and buffeted the tanker.

“There was no rolling, only pitch-
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ing,” Chief Officer Ananiadis reported.
“We were taking it green over the
bows and it was hitting the bridge.”

Again and again World Glory shook
off the mass of water and plowed
gamely ahead. On the bridge, Captain
Androutsopoulos reduced speed still
further, until his vessel was barely
making headway. He had his vessel in
the best possible position, bow directly
into the sea. He could only wait for the
storm to blow itself out.

Shortly before noon, Radio Durban
in South Africa broadcast a special
warning, forecasting strong southwest-
erly gales for 18 hours, with no moder-
ation expected. Seas—very rough.
Swell—very heavy. Durban also re-
ported that the storm had already
taken its toll of life. Two seamen from
the German vessel Wildenfels had
been swept overboard.

Within three hours, the storm would
claim additional victims.

Electrician Socrates Vandoros was
the only survivor who saw the first
killer wave hit. The time was 1455
hours. Vandoros, who was off duty, had
decided to get a cup of coffee from the
galley in the stern section. On his way
aft, he passed a door that looked for-
ward over the length of the tanker.
Vandoros could observe the violent
pitching of the ship’s bow and the
swirling flow of green water over the
tanker's deck as oncoming waves
broke over the ship.

Then, as he later testified, “I saw an
enormous wave ahead of the ship. The
ship buried her nose in the wave. As
the wave came sweeping aft, I saw the
bows rising again and I immediately
was aware that the bows were taking
an unnatural angle.”

It took Vandoros a few seconds to
comprehend: The ship was beginning
to break up before his eyes.

The giant wave had lifted the loaded
tanker high above the water. As the
huge wave—estimated at 70 feet—
passed under the ship amidships the
bow and stern of the ship were left
unsupported. Their weight caused the

POPULAR MECHANICS
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AERIAL VIEW of the World Glory's bow taken the merning aofter the disaster. The bridge went under soon
after the accident, but air tropped in compartments kept bow afloat; it drifted 40 miles before sinking

upper deck to crack aft of the bridge.

Radio Officer Barry first heard a
loud crack and then felt the ship
shudder. The lights in the radio room
blacked out immediately.

He ran to a porthole and looked aft.
His radio antennas were broken and
hanging down, like so many severed
tendons. Then he spotted something
unbelievable—a crack across the main
deck three or four inches wide.

“I watched the crack for a few sec-
onds,” Barry testified, “as I could not
believe my eyes. The crack was open-
ing and closing a little with the move-
ment of the ship.”

Barry had the impression that the
two parts of the ship were still attached
at the keel. The two halves were still
in the same longitudinal plane. The
catwalk was bending, but had not yet
broken. Handrails along the catwalk,
however, were broken and pointed up.

Then another massive roller swept
up to World Glory, raising her bow
sharply skyward. Once again the
wounded vessel shuddered violently
and her officers and crew heard the
terrifying sound of metal being ripped
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and pulled apart. The back of World
Glory, which had first been cracked on
the upper deck, now snapped apart
deep in the guts of the ship.

Chief Officer Ananiadis was in his
cabin when the waves hit. He raced for
a porthole. He saw that the ship had
split in two. The two sections were
about a yard apart. Ananiadis was on
the forward section. He threw on his
lifejacket and went to the bridge.

Third Engineer Johannis Kalaras of
Corinth was on watch in the engine
room when the ship broke up. He felt a
violent shudder and “then felt a big
bow-down angle.” He was sure the
ship must have broken in half.

Kalaras stopped the engines, imme-
diately and got on the phone to the
bridge. His call never got through. By
then, the forward section of the tanker,
containing the bridge and the wheel-
house, was separated by several yards
of open water from the aft section,
where Kalaras was futilely trying to
use the engine-room telephone.

Fireman Constantine Markakis of
Athens, who was also in his cabin, dis-

(Please turn to page 198)
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CLOSE-UPS make dramatic shots
even if they don’t show the
whole boat. This below-the-sail
view heightens the feeling of
excitement and is nicely
framed by the maost and boom

Whether it's a tiny sailboard or a seagoing yacht, it can provide eye-catch-

ing photos. Here are tricks you can use to make any boat appear more ex-

By PHIL GERACI
llustrations by Fred Wolft

citing and dramatic.

HERE'S SOMETHING about a
boat that makes you want to take
its picture. The sleek, flowing lines and
the exciting drama of a rolling sea
combine to make boats an ideal photo-
graphic subject. The trouble is that
boats—like pets and children—can be
tricky to capture on film. Their con-
stantly changing angles and the need,
usually, to shoot them on the run can
make them difficult to pose. They won't
sit still—and they shouldn’t. You have
to let them act naturally, then catch
them at just the right instant and angle
to come up with a really eye-catching
picture.
So specialized is marine photography
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ACTION SHOTS MAKE THE

SHOW YOUR BOAT doing whot it does best natural-
ly. If it's a ski boat, shoot it in the act of pull-
ing skiers. Scene obove was shot from o diving

POPULAR MECHANICS




GET AS NEAR AS YOU CAN. Biggest mistake most
people make is to shoot from teo far away, making
boat a tiny speck. Shot at left above was made with
normal 50-mm lens at about 150 feet, but boat ap-
pears much farther away—a typical problem in water

that professionals who have mastered
the art make names for themselves
shooting virtually nothing but boats.
One such well-known marine photog-
rapher is Marion Warren whose open-
air studio is the whole of Chesapeake
Bay. His distinguished clients have in-
cluded the U.S. Naval Academy and
Presidential families. Warren passes
on these tips for shooting better boat
pictures based on his years of profes-
sional experience:

“First, you must know your subject,”
he advises. “Watch it in the water. Ob-

scenes. Shot at center was maode from same dis-
tance but with 135-mm telephoto lens, emphasizing
value of long lenses in marine photography. At
right, the combination of telephote lens plus mov-
ing to within 50 feet brings the boot even closer

serve the way the sun flashes on the
sails or hull. Note the best angles—
head on, off-bow or full astern. All
boats have their best side, and that’s
the side you should photograph.”

The biggest single mistake that most
amateurs make, Warren believes, is
that “they shoot from too far away, so
the boat is just a tiny dot in the cen-
ter of the frame.” Ideally, it’s best to
use a telephoto if your camera takes
interchangeable lenses. On a 35-mm
camera, moderate teles from 135 mm to
200 mm work well. Longer lenses should

BEST BOATING PICTURES

platferm to get high angle that shows both boat
ond skiers clearly. If you use your boat for fish-
ing, try te catch someone havling in @ wheopper.
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Cruiser portrait above, made by marine photograph-

er Marion Warren, illustrates classic boat-shoot-
ing rules. Mote the slight off-bow angle instead
of o flat side view. The waves add good motion and
the sun casts sporkling highlights on the water
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seen in this series taken from a chase boat circling
a sloop. The dead-on bow view shows no hull lines
and often gives a boat an odd appearance, but it

QUARTER
BOW VIEW

can produce a dramatic coming-at-you shot. The flat
side view, though frequently requested by owners,
is actually uninteresting because it minimizes me-
tion and obscures a sailboat’s natural lean. Most

TIPS ON FINDING THE BEST SHOOTING ANGLES

g

B

BOAT BEING
PHOTOGRAPHED

CHASE BOAT
SWINGS

ACROSS
SUBJECT BOAT'S

bl I

/
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RIGHT
CHASE BOAT
LEADS SUBJECT
HEADED TOWARD  BOAT, CAN
SUBJECT BOAT MAINTAIN

CLOSES TOO FAST  SAME SPEED

ot B,

N

WRONG ﬁ
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e ofS

SAIL SWINGS AWAY SAIL SWINGS TOWARD SAIL FALLS IN
FROM CAMERA, CAMERA, BLOCKS LINE WITH CAMERA,
DOESN'T OBSCURE BOAT VIEW OF THE BOAT CAN'T BE SEEN.
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pros faver an off-the-bow view as best compro-
mise, It shows hull lines fairly well, gives sub-
ject @ jounty, racy leck and, on sailboats, lets
you see the tilt of the mast. Stern views are

be avoided as they bunch up the back-
ground too much and cause objection-
able distortion.

What a telephoto does is let you get
up close without actually being that
close. You can make a cruiser look like
it’s about to run you down and still be
a safe couple of hundred feet away. If
you're shooting with a normal lens, get
as near as you can. Make the image of
the boat fill the full frame. In some
cases, you can create dramatic pictures
by including only a portion of the boat

(Please turn to page 200)

THREE SHOTS OF A SLOOP show how
small differences in setting up a pic-
ture can moke a big difference in
the results. Boat at far right, stand-
ing ot ancher in calm water with its
soils furled, looks static and unex-
citing. Mow contrast this with shot
at near right shewing boat under full
sail in choppy water, giving a sense
of drama and oction. Still better is
backlighted shot at top in which the
sun, shining toward the camera, puts
a shimmering glow on the water. Such
shots require a lens shade to keep
sun from striking the film directly

QUARTER
STERN VIEW

considered  less dn:lmufil: because the action is

going away from the camera, but they sometimes of-
fer a change of pace. In shooting a sailboat, take
care not to block its wind or the sails may go slack




JEEP PATROL lies in wait for rustlers who strike ot dawn and dusk. Ranches are patrolled day and night

In Florida Today: Ranchers

PISTOL - PACKING cow-
bey alse carries 30-30 in
saoddle holster. Cowhands
use walkie-talkies to re-
port to ranch, which
calls spotter plane eor
Jeep for reinforcements

» BT Sr e

PFHOTOS BY SCHULKE. BLACK STAR
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FROM SPOTTER PLANE, Bar D foreman, Leo Matchett, surveys the 26,000-ocre spread for signs of rustlers

Get Rough on Rustlers

Losing 135 head a week—$27,000—to rustlers, Florida ranchers are
fighting mad and ready to shoot from horseback, Jeep or plane

By RICHARD PETROW

UR CESSNA 180, with pilot Jim

Henry at the controls, jolted down
the rough runway of Florida's Bar D
Ranch and bounced aloft. As we gained
altitude, Henry shifted the revolver
strapped to his hip to a more comfort-
able position.

To Henry’s right sat the Bar D’s
granite-faced foreman, Leo Matchett,
a deputy sheriff. He tucked a Winches-
ter 30-30 between the two forward seats.

Henry banked the Cessna toward the
southern boundary of the 26,000-acre
ranch, which supports one of the finest
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herds of Brahman cattle in Florida. To
our right, Lake Okeechobee shimmered
in the morning sun. To our left, pines
and palmettos swept toward the hori-
zon. Behind us, a lone car sped along
Route 76. Ahead, a blue ribbon
stretched across our flight path. It was
the canal linking Lake Okeechobee
with Palm Beach and it marked the
southern boundary of the Bar D.

Henry leveled off at 2000 feet. He
picked up the microphone. *“Calling
base. Everything looks quiet.”

“Check out the southeast quarter,”
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the ground controller advised. “One of
the cowboys has run across fresh tire
tracks.”

A tense alertness filled the cabin, for
we were on no ordinary sightseeing
flight, but on rustler patrol. Our job—
to make sure that no cattle-rustling
hoodlums were invading Bar D prop-
erty to make off with beef cows worth
up to $250 a head.

Cattle rustling in Florida? Absolute-
ly. It’s a major problem, growing worse
every month. Until World War II the
local cattle were small and serawny.
After the war, with the great growth
of the resort and restaurant trades, cat-
tlemen began improving their herds to
provide top-grade beef to plush eating
places.

Today Florida is the third largest cat-
tle state east of the Mississippi, with
more than 2 million head of cattle, most
of them beef cattle. And with the cattle
have come rustlers.

One ranch alone, in Brevard County,
within sound of Cape Kennedy's
launching pads, loses approximately
150 cows a year. At an average price of
$200 a head, that's a loss of $30,000 a
year. So alarmed have Brevard cattle-
men become that they have organized a
county-wide force of deputized ranch-
ers, empowered to go anywhere in the
county in the pursuit of rustlers.

Statewide, the Florida Cattlemen’s
Assn, places the loss at 135 head a
week, $27,000 a week, or close to $1.5
million a year.

"Rustlers today are no longer grim,
armed bandits who sneak up on a herd
on horseback to drive them over an
open range to a distant market town.
They are grim, armed men who work
with pickup trucks and wire clippers.

To protect their herds, ranchers have
mechanized, too. They fly daily air
patrols and send out armed men to
crisscross the pastures in Jeeps and
trucks. Mounted cowboys patrol the
pastures—looking every bit the same as

BRAHMAMN CATTLE, imported from India teo
improve Florida herds, are crossed with na-
tive cows to yield cattle suited to climate
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they did in the wild days of the West—
and they carry walkie-talkies to keep
in touch with the base camp. The
planes are used to spot the rustlers; the
Jeeps to pursue them; the men on
horseback to patrol inaccessible areas.

From the air, the terrain of the Bar
D didn’t appear to offer any hiding
place. Lone trees were scattered over
the countryside. Herds of cattle grazed
on improved pastures. Nowhere was
there a clump of foliage thick enough
to hide a man.

Suddenly a lone rider materialized
below. I poked Henry's shoulder and
pointed. “He's okay,” Henry shouted.
“That’s John Powell, on wire patrol.”

Powell’s job, I learned later, is to
check the barbed wire that encircles
the Bar D, looking for breaks where
rustlers have entered. He was the one
who had reported the fresh tire tracks.

Now, as we swooped low, Powell
pointed toward the southeast. But we
were too late. Far to the east, beyond
Bar D property, we could see a pickup
truck raising dust as it moved down an
unpaved back lane.

Henry turned away in disgust.

“Can't tell if they were rustlers after
cattle,” he shouted over the engine, “or
hunters after our deer. Hunters often
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are just as bad as rustlers. If they can't
bag a deer, they'll take themselves a
cow instead.”

After we landed, the Bar D’s owner,
John DuPuis, filled me in on cattle
rustling. As chairman of the Cattle-
men’s Assn. Brands and Theft Commit-
tee, DuPuis deals with the problem of
rustling every day, on a statewide basis.

“One cow,” he explained, “breaks
down into 400 pounds of hooves, hide
and offal, and 600 pounds of meat. One
man might handle one cow—gutting

'j‘:-. J b et
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MORE BARB on the wire
is provided by gun-toting
ranchers who have been
made deputy sheriffs. Bar
D Ranch employs four
men who do nothing but
puirul its fenced-in pas-
tures. Rustlers are known
to be armed ond ready
to shoot it out if caught

it and making off with choice portions.
It's a way to restock the family freezer.

“But it takes an organization to han-
dle more than 75,000 pounds of beef a
week. We figure the meat is going to
crooked resort hotels and restaurants;
we figure the Mafia has moved in.”

With that, DuPuis turned me over
again to foreman Leo Matchett, who
had ridden shotgun in our plane. He
would take me out on a Jeep patrol.

“I've told Leo,” DuPuis grumbled,
“that he should shoot to kill."”

Would Matchett really do it? His an-
swer came in a slow drawl “Better
that than get killed,” he said. “There
sure are some tough hombres in these
parts.”

Matchett's problem was a thorny one
—protecting 26,000 acres of Florida
ranchland from rustlers who could bide
their time and then hit and run when
and where they chose.

“There's easy access to our ranch
from the east, where we meet a hunt-
ing preserve,” Matchett explained, “and
from the west, where there's a country
road. But the easiest way in is from the
south. Over the canal.”

Two years ago, during a period of
very high water, Bar D riders couldn’t
get their horses or Jeeps through to the
back pasture near the canal. Rustlers
took advantage of this to sweep across
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the canal. They made off with one-third
of the year’s calf crop, about 200 young
animals, plus 75 mature cows. The loss
was close to $35,000.

Almost every rancher has rustler
tales to tell. Near Cocoa, Fla., George
Francis, general manager for the 44,-
000-acre Duda Ranch, was called by
one of his ranchhands earlier this year.
What he found was too strong, even for
a man who has spent all his life on a
ranch. The butchered cow had been a
healthy animal. The rustlers had made
off with only the choice portions. Stan-
dard operating procedure.

Nearby, in a gully, Francis ran across
a pitiful sight—a calf that had been
roped and tied, but managed to break
loose. The rustlers had tied ropes
around each ankle. Then they had tied
the ropes together. In breaking loose,
the calf had parted the ropes between
her ankles, but couldn’t break the ropes
around each ankle. By the time Francis

We set out on our patrol
. + « everyone carried a
30-30 and a revolver.

found her—and it appeared to have
been days after the rustlers had hit—
the flesh had swollen so much that the
calf looked as if she had a balloon grow-
ing on each leg, tucked in the middle
by a ring of cruel rope. There was noth-
ing he could do to save her.

Court records reveal that rustling at-
tracts a wide cross section of eriminal
types. In one county a former deputy
sheriff was arrested and charged with
stealing 14 head of Angus cattle worth
several thousand dollars.

One Merritt Island rancher, the
proud owner of a large herd of pure-
bred cows, was arrested with 12 Brah-
man cows and one Angus cow in his
cattle pen. All belonged to other ranch-
ers. In the days of the Old West, steal-
ing cows from your neighbor was a
time-honored way to raise a herd
cheaply and quickly. Apparently it's
still being practiced in Florida.
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So is another Western tradition: al-
tering brands. In the old days, rustlers
used “running irons” to change a “P”
into a “B” or an “S” into an “8.” An
Okeechobee rancher was convicted of
altering brands on seven cows.

If you look at a large Florida cattle
ranch today, you'll get an idea of the
difficulty cattlemen have in protecting
stock. Bar D Ranch, for instance, em-
ploys four men who do nothing but
patrol its fenced-in pastures. I met two:
John Powell, a bearded cowboy and
deputy sheriff who patrols the wire
perimeter of the ranch on horseback,
and John Rimes, who usually patrols
by Jeep.

Powell changes his schedule daily, so
anyone observing his actions cannot
pick out a pattern. Rimes, in the Jeep,
varies his routine too, crawling along
the sandy paths of the ranch, stopping,
listening, then moving along again.

We set out on our patrol late in the
afternoon. Everyone carried two weap-
ons, a Winchester 30-30 and a revolver.
We moved out from the cattle pen
through a field where a herd of young
Brahman bulls romped. As we moved
deeper into the ranch, a lone shot rang
out in the distance. I looked quickly at
Matchett. He shook his head: “That’s
from the direction of our hunting
lodge,” he explained. “Must be one of
the ranch guests.”

We moved on through the disappear-
ing afternoon. An armadillo scurried
away as we approached. Two small
Florida deer, a doe and a buck, leaped
off through the bush. Herds of cattle
gazed curiously at our approach, then
pounded off. Everywhere there was
life, and motion, but no rustlers.

We headed back for our point of de-
parture, stopping now and then to lis-
ten for the faint sound of a pickup
truck in the distance or the sharp clap
of a rifle. All was still.

When we got back, Matchett turned
to me and apologized for not producing
any rustlers. Then he added:

“Maybe you wouldn’t like to see
what happened to them if we did.” * * *
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Looking for comfort

Using a technique called electromyography,
researchers at the British Furniture Research
Assn. are trying to learn what makes the per-
fect chair. People of various shapes and sizes
sit for hours in chairs while a recorder (above)
keeps track of every movement they make
seeking the most comfortable position. The
fewer the movements, the better the chair.
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NEWS BRIEFS

Concordes are flying

Both prototypes of the Anglo-French super-
sonic transport, the Concorde, were success-
fully test flown this spring. Pilot of the French
Concorde was Andre Turcat, shown at left at
the controls of the plane; the plane's first
landing is pictured above. The maiden flight
took place at Toulouse. The British plane, pi-
loted by Brian Trubshaw, later flew from RAF
base at Fairford. (See You, Too, Can Break
the Sound Barrier, page 111, March '68 PM.)

|

Quick exit

A system of inflatable slides, capable of
evacuating passengers and crew of a 747 su-
perjet in 90 seconds, has been developed for
Boeing by B.F. Goodrich Co. The slides,
stowed in the aircraft's doors, can be acti-
vated in seconds by opening the doors from
the inside. Inflation is by combined action of
cool-gas generator and ambient air aspirator.
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A Mot Surve Based cn
Too Rough a Ride
For the Soft Life

By BILL HARTFORD, Technical Auto Editor / Photos by Irv Dolin

OU WON'T FIND A CADILLAC ELDORADO in the starting line-up of an

SCCA Trans-Am sedan race, but a lot of Eldorado owners might look for it.
They think their car is that sporty in looks and ride. That’s what’s good about it
and that’s what’s bad. It has the sports-car look that they like, but it also has a
suspension that affluent owners find is a lot stiffer than the price.

Suspension stiffness, to most of us who drive a car just to get around, is a very
subjective thing. One man’s slush bucket is another man’s flat-cornering F1. El-
dorado owners’ reactions to ride are subjective and relative: For almost 90 per-
cent this is not their first Cadillac. Twenty-nine percent have had nine or more!
They are experts when it comes to what this “Standard of the World” should be.
And they sound off about Cadillac abandoning its ocean-liner ride with the Eldo-
rado. You can actually feel the bumps! Used to limousines, owners attracted
by the Eldorado’s style didn’t know they were getting a little more

of a sports-car ride to go with the looks. And they can’t forget
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CREATURE COMFORT is part and
parcel of the Codillac marque,
but owner acceptance of the
Eldorade +2 area is mixed. In-
dividual, sculptured seats are
luxurious and comfortable in
themselves, but the rear pas-
senger compartment draws com-
plaints. Legroom is limited and
visibility is severely restrict-
ed by the high front seats
and hardtop reof line. Hard
exit and entry and too low a
seat are among other gripes

what they've given up for it: “Riding
comfort doesn’t compare with a regular
Cadillac,” “not as smooth riding as the
Coupe De Ville,” “ride is too firm,”
“bumpy ride,” “rough ride,” “hard on
bumps,” “rides too hard,” “needs softer
springing,” and so on go the remarks
from owners of all ages, not just the
many retired folks who own Eldorados.

Even first-time owners, like the
young housewife and model from New
York who says, “Not a smooth ride,”
voice a desire for a more sponge-cake
car. Seems they want what an Iowan, a
chairman of the board in his 60s, calls
the Eldorado: “Really a two-passenger,
old-man’s sports car.”

Most owners distinguish between the
firm ride and great handling. An In-
diana tool-and-die-shop owner, for ex-
ample: Handling and cornering are
what he likes even if he finds the ride
“a little too rough.” An Illinois restau-
rant owner speaks for most owners
when he says “Front-wheel drive is
terrific!” In the words of a Kansas
banker, the Eldorado’s merits are “feel
of stability, lack of sway, excellent road
holding in eross winds.” And a retired
Michigan man finds “safety on slippery
roads” with his car and likes its
“sports-car feel.” An Indiana dentist,
too, likes wet-weather handling, espe-
cially in snow: “Don’t need snow tires,
no fishtailing.” And, front-wheel drive
“eliminates skidding” for a Kentucky
manufacturer.

The price owners pay for their cars is
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ELDORADO FUEL MILEAGE CHART
472 cu. in. VB
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KNEE-KNOCKER bumper and taillight pretrusions and

visibility are accentuated here
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FRONT-WHEEL DRIVE, available only
on the Eldorado and Olds Torenade
ameong mass-produced demestic cars,
receives much praise from owners
for contributing to good handling

LARGE TRUNK is not as deep as most, especially near
edge of the lid, but owners are happy with it

ACCESSORY-LADEN ELDORADO with 472-cu.-in. en-
gine gives no mechanical problems to 8 of 10 ewners
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DRIVERS AND PASSEMGERS like the flat-floar benefit of front-wheel

drive, seating comfort and luxury; o few desire o larger glove box

high coming and going. Of those who
mentioned purchase price, most paid
between $8000 and $9000, some more,
even though S6700 is the starting price.
That means they've got add-on equip-
ment equal in price to a compact car!
When asked just what add-ons, many,
like a New York builder, said simply,
“$2017.00 worth” or whatever the fig-
ure. Ho hum.

The price of the ride from tankful to
tankful shouldn’t matter much and it
doesn’t to a lot of owners—like the New
Jersey wholesale business manager
who gets five and eight mpg and doesn’t
even comment on the fact. A Texas
real estate broker sums up the situa-
tion: “I have no idea of my mileage, I
just fill it up once a day or so. ”

But enough owners are sitting up

DASH LAYOUT is disliked for tight grouping of

controls around wheel and protruding dash divider

POPULAR MECHANICS




SPORTY STYLING AND SIZE are well liked; some owners want smaller car, find doors too large and heavy

and taking notice of their all-too-active
gas gauges to make fuel economy a
chief complaint. A Washington, D.C.,
restaurant owner says, “Don’t know
what I'm getting but it's not many
mpg.” Actually, 9.7 and 12.3 are the
average local and long distance figures,
respectively. Economy with a car like
the Eldorado can’t really be viewed ob-
jectively, however. An Illinois dentist
getting six to eight mpg demands “an
improvement.” Yet, a New Hampshire
insurance man getting about the same
says his Eldorado “is a most economical
prestige car.”

A prestige car is certainly what any

Cadillac is and that, quite a few owners
confess, is the reason for getting the
Eldorado. It's also the reason a Cali-
fornia consultant hasn’t bought a Cad-
illac up until now: “I can afford a fine
car but I've been influenced by the
stigma that goes with owning one. The
Eldorado, with its front-wheel drive,
etc. and its sports-car leanings, changed
my mind.”

And then, coming up with the last
word, is a Texas owner who says,
“There are too many of them on the
road. The price should be raised to
$15,000 to keep everyday people from
owning them.” * Kk X

Summary of 1969 Cadillac Eldorado Owners Reports*

Total miles driven .. .. .989,200 Dash layout ...............11.0 Is the Eldorado your only car?
Average miles per gallon [-1‘.'2 cu. Styling .. 183 T S % | 4
in. V8, |-4 bbl. carb., automatic Ilenr \rTsthIiiy HEEvRL Y SR B

transmission): Quality of materials ... 6.9
local driving .......00vv0n0 BT Other cars owned:
long #rips .. ......o.iiieenl 123 Hml unr mechanical trouble? Chevrolet ................. 2609
I .5 A ] i i oo 19.1
Sp.e:lﬂ: likes: ‘I"ns 19T Pontlac .. .................1588
L Oldsmobile kW
Hundﬂng e What kind of trouble? Fard ......cocvcvmvennnne. il
Comfort ....... ...265 Windshield wipers .. .. ... 14.7% Gadiidae il Y
Performance P - Power steering ............ 8.8
AT e R e ....185 Ignition ... ... . 8.8 What options/ ﬂcesmieﬂ
Front-wheel drive .........17.3 Sterec tape .. ... ... 50.5%
Dealer repair uﬂsfuhw? Radio .. .49.5
Specific dislikes: Yes ..., 70,65, Airconditioning . 45.6
Econemy ..................189% Ne .... ; 29.4 Cruise control ... .........359
Ride . P [ Y Tinted windshield ... . ... .32.0
Wurkmumhlp iR | U | Why the Eldorade? Power locks ... _...........30.1
Visibility ! .. &0 tyle . ............ 47.7%, Leather seats . ...........214
Dazh la uuf .. 48 Front-wheal drive . 220
Tire qua . 4.8 Past -:perilnce ANTRER |- | e distribution of owners:
Frni1lig| e L LS g—j;; s ‘I‘g:",-",
What chan would like? vality . . 8.7 3 e o T ;
Ride W . ..tﬂ..ldjﬁ ?fnrmun:e . B.I f 50 plus ........ccoccnunnl. 430
*Where applicable percentages may not equal 100 percent due to rounding and/or insufficient sample.
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SCIENCE

Popular

Mechanical

People

Three prim 18th century
dolls in Switzerland
are the forerunners
of today's auto-
mated factories

By ARTHUR WHITMAN

UROPE'S FIRST mechanical robots
are prized possessions of a museum
in Neuchatel, Switzerland. Built in 1770 by
Pierre Jacquet-Dor, a Neuchatel watch-
maker, the child-sized figures are stuffed
with ingenious wind-up mechanisms that

are still modern nearly 200 years later.

“The writer” pens brief notes in any
language. One set of works in the body
controls a “spinal column” of three sets of
40 cams each. Each set actuates levers to
move the wrist three ways. Another

“THE WRITER" (lett), "the lady” and "the ortist” have long been o popular Meuchatel tourist attraction
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WOUND UP,

multilingual notes

the writer fires off another of the
he has written in 200 yeaors

mechanism determines letters to be formed.
By changing the angle of steel pegs, the
writer can be “taught” any alphabet.

“The artist” is also actuated by cams:
each turn of a cam executes a fragment of
a “programmed” drawing.

&

,#

u’klh i‘

“SPINAL COLUMN* of the writer consists of cams
and pegs contrelling wrist motions to form letters

“The lady” plays an organ when two
brass drums, each with five rows of studs,
move levers to make a finger strike keys.

Robots in today's factories and the 200-
year-old dolls are alike in principle: elec-
tricity is the only difference. ok ok

.iu'nl“ "llunnu

“THE LADY'S” FINGERS are groceful levers actuoted by studded drums. Another mechanism pumps organ
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NEWS BRIEFS

Navy's new F-14A

The Navy's F-14A variable-wing jet fighter,
expected to fly in 1971, is shown here as a
mock-up in the Grumman plant. The twin-en-
gine supersonic plane will carry a crew of two.

e s S . i < Al
g T ek

Low-flying speedste

Stabilizing "*‘wings’’ fore and aft distinguish
the new 190-mph TS5 Formula 5000 racing
cars built by John Surtees in England. Several
builders are producing cars of this class.
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Pedals replace paddles in boat

Running about in the new Toocan boat is a little
like riding a tandem bike: Both riders share the work.
Seated facing one another, the boat's occupants op-
erate sets of pedals that supply power through a gear-
box to a marine propeller. The boat is made in England.

Put this in your pipe

These 40-inch rubber balls are periodically
sent through a 630-mile crude-oil pipeline to
clean out sludge and saltwater. The line runs
from St. James, La., to Patoka, IIl.

Snowmobiles’ granddad

Still running in Minnesota is one of the
many Fords that were converted into snow
vehicles when Model T was king of the road.
Even then, they were called "‘snowmobiles.”

POPULAR MECHANICS
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A fleeing pouch-snatcher has to escape fast these days or the "Spider” will get him. The
Spider (shown being loaded at upper left), carried by a bank messenger, fires a net at-
tached to four projectiles at anyone who tries to make off with the money pouch. The net
travels up to 25 yards to ensnare the villain (lower right). Colin Brown is the inventor.

. S T

Canadian air-cushion vehicle Retractable gear for boat

Hover Rover, a new air-cushion sports ve- For the short overland trek from his home
hicle, is the product of Canahover, a Cana- to water, Keith Trask converted his boat into
dian firm. The aluminum and fiberglass ma- an amphibian by adding a retractable wheel
chine can carry 600 pounds and travel 50 mph. and 1%-hp inboard motor to power it.
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ELECTRONICS

PLUG-IN INTERCOMS broadcast over the power lines in your walls, let you call any-

Wire Your House for In(ercoms

Handy plug-in-anywhere units let you talk from room to
room over existing house wiring with no need to string new
lines. Here's how they work and tips on installing your own

NSTALLING INTERCOMS usually

calls for snaking a lot of wires in-
side walls and under floors to get from
room to room. But this doesn't have to
be. A special breed, known as the “wire-
less” intercom, eliminates all the fuss
of stringing wires. You merely plug it
into a wall outlet. Plug a second unit
into an outlet in another room and vou
can talk back and forth—without run-
ning a single wire.

Wireless intercoms transmit their sig-
nals over the existing 115-volt wiring in
your house, using what is called “car-
rier current.” Low-frequency radio-
like waves are broadcast over the wires
from one unit and are received by an-
other unit in a different part of the
house. The process is like radio trans-
mission except that the signals go

UNUSUALLY BIG SPEAKER is feature of Heathkit in-

tercom shown here and at top of the page. large size , : ;
is made possible by angling specker upward behind o through the wires instead of the air.

sloping grill—ideal for use on @ shelf or @ desktop You can install a whole three or four-
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where there's an outlet. These slickly styled Heathkit units sell for $45.90 o pair

L] B [ |
By WALTER G. SALM
L 1]
Technical Art
By John Lind

station system in five minutes.

Prices are moderate. They start &
about $20 for a pair of units and range
to about $60, with a number of popular
models in the $30 to $50 range. A few
heavy-duty, deluxe types go on up to
around $100 a pair.

In addition to easy installation, wire-
less intercoms have other advantapges.
In a typical wired system, there is usu-
ally one “master” station and several
“slave” or ‘“satellite” stations. Slave
stations can only call the master—not
each other. Adding units tends to com-
plicate the wiring, especially if there is
to be more than one master station.

By contrast, in a wireless system, any
station can call any other station since
all units are on the same line. Adding
stations is simple because you just plug
them in—as many as you want—wher-
ever you have wall outlets. You can
move them around as needs change
and take them with you if you move—
not easily done with a permanently
wired system.

The main disadvantage of wireless
intercoms is that they aren’t selective.
In a wired system, you can call any
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UP TO THREE CONVERSATIONS can be carried on simul-
taneously with three-channel Lofayette intercoms of
the type shown below. They sell for $39.95 per pair.
Above are two-channel Cencord units for $59.90 a pair




station from a master without being heard
at the other stations. In a wireless system,
a voice speaking into one unit comes out
all the others. This could be a nuisance
where you don't want noise, such as in a
room where someone is sleeping or sick.
Some of the tricks that wireless inter-
coms can do make up for their short-
comings, however. Since they transmit
over power lines, it's possible to broad-
cast messages to your neighbor next door
so long as there is no pole transformer be-
tween the two houses to interrupt the cir-
cuit. We frequently baby-sit our young
son from across the street merely by plac-
ing one intercom by his bed and plugging
another into our neighbor's current. The

slightest cough or other noise is easily
heard while we enjoy a night out.

This baby-sitting feature is one of the
charms of a wireless intercom system. All
units have some kind of push-to-talk
switch or lever that can be locked in the
“on” position. This way, the intercom is
always sending. Set one up in the baby's
nursery, plug in another unit wherever
you or your wife happen to be, and you
can keep tabs on the youngster without
interrupting your work. The current draw
is so small you can leave wireless inter-
coms turned on for hours without fear of
wasting power or burning them up.

Inexpensive intercoms broadcast on
only one frequency, but the better units

Four Common Hookups for Wireless Intercoms

A B
: =] Simple 2 -station [ ]
& system - either ®
° one can call °
the other

Multi-station system - all units on
same channel can call each other

AandC
operale on
high channel,
Band D on
low channel

@_

Multi-station system - A can call C and

B can call D simultaneously on different channels C receives
only on low
channel

A transmits on B receives
either high or only on high
low channel channel

®
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@ @
Semi-selective system - station A can call B or C on different channels
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TYPICAL DUAL-CHANNEL INTERCOMS ore the three
shown here, Above is Fanon's top model, the F1W.-2,
priced at $59.95 o pair. At upper right is Arvin's
40Y55 ot 3$39.95 o pair. Directly right is Radie
Shack's Realistic 43-225 ot $19.95 each. All of the
units have easily accessible pushbutton controls

offer a choice of two or three. These extra
channels are handy to have for several
reasons. If a nearby neighbor happens to
have the same units as you and you find
yourselves listening in on each other's
conversations, you can each agree to op-
erate on a different channel and thus keep
your communications private., You may
also find that one channel is bothered by
noisy interference of some sort that's hard
to get rid of. Having a second channel to
switch to lets you pick the clearest one.
The biggest advantage of multiple chan-
nels, however, is that they give you flexibil -
ity. You can set up one pair of intercoms
to operate on one channel and another
pair to operate on the second channel
This way, you can actually earry on two
{ Please turn to page 202)

YOU HAVE A CHOICE of either flat or vertical
mounting with some intercoms. This Knight-Kit model
sold by Allied Rodio has handy keyhole slots in the
bottom panel that let you hang the unit on a wall,
as shown at left, below. With many units, a wall
mounting makes it easier to speak into the micro-
phene without bending over. Photo at right, below,
shows o small center cone that serves as both micro-
phone and speaker—a typical intercom arrangement
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CAMPING

REMOVING rear wheels from your car is not recom-
mended. But the load-equalizing ability of some
hitches is so good that @ front-drive Teronade
can actually pull a trailer without scraping rims

TRAILER HITCHES:
Tips to Keep You Out of Trouble

To tow a trailer level and without trouble, the right hltclr
is essential. Here are six different t,vpu of hitches to

bulance yoqr tl'll“ll'—-lﬂd your bmlgat.

#

Mwl‘-"" S L .' TR

ITH TRAILER-TONGUES now

weighing from 250 to 1200 pounds,
old-style bumper hitches just won't do the
job. A whole new generation of safe,
strong, reliable hitches has grown up with
the trailer boom.

One of the newer hitches is the Watson
Trailer Dolly. This is a bracket unit which
attaches to the front of a trailer frame.
Extending down from the bracket is a
large, round hydraulic shock absorber.
Depending on trailer weight involved, ei-
ther two or four small-diameter wheels
are used on the dolly. Because of a special
pivoting front yoke, the dolly coupler is
free to rotate on the hitch ball, as usual,
but it also can pivot vertically at the side
mountings.

The trailer-dolly wheels remove all the
hitch weight from the car. Thus, the car
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tows the trailer but does not carry the
tongue load. Result: No rear-end sag and
no stress on front-end or suspension com-
ponents. (In order to control possible side
sway, Watson recommends an antisway
device.)

The principal advantage in using a
trailer dolly is that you don't need to wor-
ry about tremendous tongue loads or com-
plex devices attached to the car. The dolly
carries all the trailer-tongue weight, It's
easy to disconnect, too. Trailer Dolly han-
dles tongue weight from 600 to 1300
pounds. Cost: $50 to $280.

Another type of hitch is called pintle
and receiver. To my knowledge, there is
presently only one company manufactur-
ing a pintle-type hitch: Hayden-Robot.
The Robot is sometimes referred to as a
fifth-wheel device. The hitch ball is only
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incidental because, for practical purposes,
it does no towing. The Robot device at-
taches to the trailer frame and the pintle.
It is inserted into the special receiver
which is mounted on your car. Other than
the shape of this receiver, the towbar is
attached pretty much like any load-equal-
izer mounting under the car.

The Robot pintle has axial rotation in
the receiver and also rotates in the hori-
zontal plane about a vertical bolt when
turning.

One of the big selling points of the Ro-
bot hitch is that it is said to operate effec-
tively when the trailer-tongue load is as
little as four percent of the gross trailer
load. Other types of load equalizers work
best when 10 to 15 percent of the gross
trailer load rests on the hitch ball. Robot
is designed for use with a tongue weight
from 400 to 900 pounds. It costs from $99.50
to $228.50.

The so-called load-equalizer is also
commonly referred to as a “load-leveler”
hitch. Many people simply refer to them
as “equalizers.” The object of this type
of hitch is to remove some of the load on
the hitch ball and transfer it to areas of
the car that are better able to support
weight.

There is nothing gimmicky or mysteri-
ous about an equalizer hitch. It's a scien-
tific device. Through ingenious use of the
laws of leverage, a 900-pound trailer
tongue load can be divided three ways.

SINGLE-BAR EQUALIZED HITCH rests in lower end of
jock

cradle on trailer. Rotating jack levels rig

JULY 1969

LOAD-EQUALIZING HITCH (obove) mokes car and
trailer one unit. Adjusting tension on spring bars
levels rig. TRAILER DOLLY (below) eliminates tongue
weight from hitch ball. Note antisway bar, front, go-
ing from trailer wheel plate to pin on car hitch unit

Roughly a third of the tongue load is
shifted forward onto the front wheels. An-
other third is transferred back to the
trailer axle(s). The remaining 300 pounds
is on the hitch ball.

A favorite engineer's expression is that
an equalizer hitch builds a bridge between
a car and trailer. In effect, a car and its
trailer react as a single unit to certain
forces.

Leverage is applied through use of
spring bars. One end of each spring bar
inserts into a socket on the hitch head.
The head rotates freely while supporting
the weight. The other end of the spring
bar is carried in a special “cradle” on the
trailer frame, as it is suspended from a
short chain attached to the trailer frame.
By cinching up on the cradles, chains, or
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NONEQUALIZING FRAME HITCH will withstand
rugged abuse and terrific strains of sudden starts and
stops. Good for trailers with low tongue weights

FRAME-MOUNTED EQUALIZER transfers trailer tongue
weight through long towbar to front of the car.
Spring bars exert lifting force, keeping rig level

SINGLE-BAR EQUALIZER uses springs bars and cam-
action device for two-way control when cornering
and on straight roads. V-unit hooks on trailer frame

AXLE-MOUNTED EQUALIZER transfers about 90 per-
cent of the tongue weight to rear axle of your tow
car. No trailer weight is carried by the suspension
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cams the spring bars can exert enough
force to lift the back end of the car several
inches.

In fact, in one amazing demonstration
with a front-drive Toronado, the rear
wheels of the towing car were removed
completely and the equalizer hitch carried
the entire weight. What's more, the car
was able to drive in that ridiculous posi-
tion, towing the trailer!

There are three different types of
equalizer hitches: single-bar, axle mount-
ed, frame mounted.

The frame-mounted equalizer requires
from five to seven attachment points on
your car frame. This hitch is by far the
most popular. The superlong towbar
(from bumper to differential) passes the
stresses and load weight of the trailer
along to the front wheels of the car, and
also tilts some of the weight back to the
trailer axle. Most of the load-equalizer
hitches are installed by bolting them to
the car.

You cinch up on the spring bars until
the trailer and the car frame are in a hori-
zontal position while at rest. If the tongue
of the trailer is high, or if the rear end of
the car is low, the hookup is wrong. Make
them level no matter what any so-called
expert says about towing the front of the
trailer high “on a rake.” With the hitch
level, when the car passes over a chuck-
hole or dip in the pavement, the spring
bars help absorb the strain. In most cases
a load-equalizer hitch will prevent exces-
sive fishtailing. Not always, but in most
cases.

Names of some frame-equalizers in-
clude Bait Stabi-Lev; Big Boy; Bock:
Eaz-Lift; Equal-I-Zer; Reese and Saf-
Tow. Tongue-weight capacity ranges from

250 to 1100 pounds. Prices run from
$50 to $126.
Axle-mounted load-equalizers utilize

spring bars and yokes, but with an im-
portant difference: The towbar attaches
directly to the rear-axle housing of your
car rather than to the frame. Approxi-
mately 90 percent of the tongue load of the
trailer is carried on the rear wheels of the
towing vehicle.

The principal advantage of this kind of
hitch is that it attaches without your hav-
ing to drill holes for bolts or welding parts
to your car. The forward towbar ends at-
tach to the axle housing with V-bolts and
clamps or chains. The hitch head and back
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end of the towbar is suspended from the
bumper by two strong chain clamps. When
tension is increased on the spring bars,
more load is shifted to the rear wheels of
the car. Less tension on the spring bars
has the opposite effect.

This type of axle-mounted hitch is used
by many of the trailer rental agencies be-
cause there is a minimum of installation
work involved.

However, I must caution that virtually
every automobile manufacturer includes a
clause in his warranty which specifically
prohibits the use of axle-mounted hitches,
at the risk of voiding the warranty. On
the other hand, one of the largest manu-
facturers of axle hitches says that in 20
years of service records he has had only a
half-dozen complaints about axle-mount-

ed hitches.

The problems are generally associated
with extreme wheel-bearing wear and
strain on the axle housing. The suspension
system of the car carries no trailer load
whatever when an axle-mounted hitch is
used. Axle hitches are made by Quick-
Eaz and Reese. Their tongue-weight ca-
pacity goes from 400 to 2000 pounds, and
prices run from $92 to $143.95.

The newest load-equalizer system,
which has come along only during the past
two seasons, is called the single-bar
equalizer. The Mono-Bar, made by Saf-
Tow, was the first such system. It takes
tongue weights from 400 to 800 pounds.
Cost is about $100. Reese Products also
makes one which handles 300 pounds and
costs from $45 to 393.

The single-bar system uses only one
bar, instead of two. It rotates inside a
single socket directly under the hitch ball.
The back end of the single-bar equalizer
is suspended from the trailer tongue hy a
cross bar or by a hook-and-chain ar-
rangement,

The single-bar equalizer is a real hoon
to boat owners. The single tongue of most
boat trailers defies the use of ordinary
twin-bar equalizers unless a crossbar is
welded or holted to the trailer frame to
accept it. The single-bar effectively dis-
tributes much of the tongue load away
from the hitch ball to prevent rear-end
sag on the towing wehicle. The Reese
single-bar equalizer ean be used with ei-
ther an axle-mounted towbar or frame-
mounted assembly.

The ordinary nonequalizing frame hitch
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still tows more trailers than any other
kind, despite all the glittering newcomers
in trailer-towing equipment. It's simple,
durable and reliable—up to a point. An
ordinary frame hitch should be attached
to side-frame rails so they will not be
dependent on the bumper or rear-frame
brace. The only problem with ordinary
frame hitches is that it is so easy to over-
load the car.

When trailer tongue loads exceed about
200 pounds on small cars and about 250
to 300 pounds on full-sized cars, you've
gone beyond the ability of your car to
handle the load safely or efficiently with
an ordinary hitch. Rear-end sag develops.
The trailer tongue will dip so low that it
might actually “bottom” when the car
tows it over a dip or chuckhole.

Even though it is possible to find frame

8 Rules for Hitch Buyers

1. Check weight capacity of hitch, Hitches
are generally roted according te  troiler
tongue loads (or according to gross frailer
weight in some cases) which can be handled
safely.

2. Make sure you ask for the full price of o
hitch plus installation charges. In some cases,
labor costs on installing hitches are higher
than the prices of the hitches,

3. Look into at least two or three different
brands of hitches before buying. Know what's
available and for what price before buying.
4. Don't use an ordinary nonequalized frame
hitch when tongue loods will exceed 300 to
350 pounds,

5 Use one of the load-equalizer hitches or
a dolly type when trailer tongue loads will
be greater than 350 pounds.

46, Ask your dealer to demonstrate the hitch
befare you buy.

7. Remember to balance the cost of your cor
and trailer ogainst the possible cost of dam-
age that could result from towing with on
inaodequate hitch. If you con offord several
thousand dellars for car and trailer, another
$100 for o professional hitch and installation
is certainly reasonable.

B, Mever tow with an unsupported bumper
clamp hitch. It's as unsafe as using magnum
powder loads in o twist-shell shotgun barrel,

hitches manufactured with an advertised
load limit of 500 pounds tongue weight,
don't be tempted! While the hitch may
well be strong enough, the car isn't. When
your trailer tongue loads exceed 300
pounds, you should advance to a scientific
load-equalizing or other special-duty
hitch. * ok ok
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PM'’s Outhboard-Motor Service Guide: No. 1

How to Check Out Your

No start, hard start, missing and loss of full power
can be traced to ignition trouble. Here's what to
check in any outboard from sparkplug to magneto

By HENRY B. NOTROM

HE IGNITION SYSTEM of
COIL LAMINATION every one and two-cylinder out-

(Ground) board engine consists of a magneto,
| .

e sparkplugs and high-tension cables.

BREAKER This is true of every Chrysler out-
POINTS board up to 55 hp, OMC (Evinrude
and Johnson) up to 40 hp, McCul-
loch up to 45 up, and Mercury up to
35 hp.

Heart of this system is a magneto.
They're all pretty much the same—
if you can repair one, you can repair
all. You'll need two pieces of equip-
ment—a flywheel puller, which costs
about $15, and a magneto analyzer,
which costs about $120.

You can get both from a dealer of
outboard equipment. Be sure the
magneto tester is accompanied by an
CONDENSER instruction book. You can use one

CONDENSER
LEAD

BREAKER LEAD  made by Graham, Stevens or Merc-

POINTS 0Ol CONDENSER O-Tronic (no affiliation with Mer-
cury outboards).

Magneto for 2-Cylinder Outboard Keep in mind that all components

of the ignition system should be

tested once you pull the flywheel,
1. WITH FLYWHEEL NUT ond attaching screws removed, aven thOUEh you may find and re-
use puller to remove flywheel. This uncovers magneto

place a bad part at the start of your
checks. New breaker points, for in-
stance, may increase the spark. But
if a weak condenser (that caused
failure of the points in the first
place) goes undetected, the trouble
will soon reappear.

Ignitions of two-cylinder engines
have two of everything: plugs, points
condensers, coils. In one-cylinder
engines there’s one of each.

How do you know when your out-

This is the first of five articles that
will give you a ready-made service
manual for your one and two-cylinder
outboard motors. Clip and save them.
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BOATING

Ignition System

board ignition system is giving trouble? If
the engine refuses to start or is hard to
start, pull a sparkplug after cranking the
engine to see if fuel is getting to the cyl-
inders. If the plug is wet, but the motor
isn't starting, the trouble is undoubtedly
ignition. Ocecasionally, an engine that
misses at high speed or won’t get up to
full speed signifies an ignition breakdown.

You can check for ignition trouble an-
other, more positive, way. Remove a
sparkplug lead and hold it %j4-in. away
from a ground on the engine block. Crank
the motor. A spark should jump the gap.

Another way to test for spark is to start
the engine and pull a lead from a plug.
Hold it 4~-in. away from the plug terminal
to see if a spark jumps the gap. Be careful
if you do it this way. Make the test for
just an instant. It puts a strain on the coils
and might cause a good coil to break
down.

Sparkplugs, loose or shorted wiring, and
breaker points account for practically all
ignition failure. Occasionally, a condenser
or coil will go bad. Rarely, if ever, do the
magnets in the flywheel give trouble.

What follows is how to test, replace and
adjust each ignition component. Keep in
mind that the specifications we give are
general; that is, they apply to most of the
newer-model outboards (1965 and later).
However, it's advisable to get the exact
specifications for your engine from a
dealer or from the manufacturer.

Start with sparkplugs. If you find them
the reason for your ignition failure, you
don't have to go further. Look for dirty
plugs, improper electrode gap, worn elec-
trodes, broken or cracked insulator and
plugs of the wrong heat range.

Heat range is important. If plug insulator
tips are blistered, indicating that the plugs
have been running hot, switch to the next
colder plug. If they are fouled, indicating
improper combustion, they are running
too cold, so switch to the next hotter plug.

Replace damaged plugs, and those that
have a ground electrode worn to 4s-in.
below the edge of the shell. Clean dirty
electrodes with a strip of emery cloth
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2. TIGHT CONNECTIONS are a must. A critical ane is
where the condenser lead joins the coil primary leads

3. REPLACE BREAKER POINTS by disconnecting con-
denser lead and unscrewing points. Parts lift out

4. BREAKER-POINT SPRING TENSION should be 33 to
37 lbs. Replace if point tension is not firm to touch
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and check gap. That for OMC and Chrys«
ler engines is 0.030 in. Plugs in Mercury
engines are gapped to 0.025 in. Those in Mc-
Culloch outboards are gapped to 0.035 in.
To adjust gap, bend the side electrode
only.

In replacing plugs, torque to 20 ft.-lbs.
A loose plug will cause loss of compres-
sion; a tight plug will overheat.

Give sparkplug cables a close inspec-
tion. Replace if cracked or split, and
check boots, too. Discard if damaged. You
will give each high-tension lead a closer
test for leakage when you test the coils
later.

If sparkplugs are not the cause of trou-
ble, you must now remove the flywheel to
investigate further. All flywheels are re-
moved in much the same way. Unscrew
the flywheel nut and screws (usually two
or three) holding the flywheel to the mag-
neto armature plate. To remove the fly-
wheel nut, you have to hold the flywheel
steady. This can be done with a strap
wrench. Using the flywheel puller, remove
flywheel from the crankshaft (Photo 1).

(Remember that when you reinstall the
flywheel it is important that the nut be
torqued to proper specifications. This spec
is normally 40 to 50 ft.-1bs.)

Next, check all electrical wires for
tightness at connections and for frayed in-
sulation. If a section of wire is bare or the
insulation is worn, shorts will keep the
engine from running. If insulation isn't too
badly frayed, repair it with a strip of in-
sulating tape. If shot, replace the part. No-
tice that each component of the magneto
(Photo 2)—points, condensers, coils—is
held by a screw or screws. Replacement
is easy by removing the screw(s) and lift-
ing the components from place (Photo 3).

Breaker points can wear, become dirty
and go out of adjustment. To check them,
first inspect for corrosion and wear. Test
the tension of the breaker arm with your
finger or a screwdriver (Photo 4). It
should be firm. Replace points that are
questionable.

Although dirty and oily points affect
good performance, they can usually be
salvaged by cleaning. Apply a drop of al-
cohol or trichlorethylene to the points and
pass a strip of bias tape up and down be-
tween them. Never file points. You'll ruin
a good set and make a bad set worse.

Use the magneto analyzer to test points
for good electrical contact. Connect the
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5. WHEN ADJUSTING POINTS, the important thing to
remember is that the breaker arm must be on the
high lobe of the cam so that the points are fully open

6. CAM LUBRICATOR WICK is shown here. It's good
for about 100 hours of operation. You should replace
wick whenever you replace the breaker points

7. WITHOUT A MAGNETO AMNALYZER to check motor
properly, you can merely replace different parts. Con-
denser capacity (note lead hookup) shows 0.17 mfd.
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8. TO TEST COIL, use the mognete analyzer instruc-
tion book for the correct way to make the right
hookup and proper way te set meter for coil check

9. WITH A LEAKING HIGH-TENSION LEAD, you'll get
o flash between the lead and the meter test probe. If
there's a flash, replacing the leads is necessary

10. MAGNETS IN THE MAGNETO should held up for
the life of the outboard. But should o sharp blow
domoge them, you will have to replace the flywheel
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proper test lead to the breaker-arm lead
and the other test lead to ground. Consult
the magneto-tester instruction book for
exact details on how to use it.

Set the analyzer for the breaker point
test. If the meter needle shows that point
contact is poor, make sure test-lead con-
nections are tight before rejecting the
points. Tight connections are necessary
for accurate test results.

The final service done to breaker points,
whether new or old, is to adjust them.
This is important and must be done ex-
actly to specifications since the breaker-
point gap controls the timing of the igni-
tion by the number of degrees the points
open before the piston reaches top dead
center. Mercury, OMC, Chrysler and Me-
Culloch engines have a breaker-point gap
adjustment of 0.020 in.

To set gap, make sure the points are
fully open by having the breaker arm on
the high lobe of the cam (Photo 5). Use a
feeler gauge and adjust by loosening the
breaker-arm screw and moving the points
wider or closer together. When one set of
points is gapped properly, rotate the
crankshaft 180° clockwise to open the
other set. Repeat the procedure.

Every magneto has a wick for lubricat-
ing the cam. No additional lubricant
should ever be added. A new cam wick is
usually supplied with new breaker points
and should be installed when points are
changed (Photo 6).

Condensers may look discolored, Don't
worry about that. Discoloration doesn't
affect condenser functioning.

Each condenser is tested for leakage,
capacity and resistance. Leakage must be
more than one megohm, but the capacity
depends on the condenser. Most are rated
from 017 to 0.22 microfarads (mfd.).
However, some have different values. For
example, some Mercury engines use con-
densers that have an mfd. capacity of 0.15
to 0.19 and 0.22 to 0.27. Check with a
dealer or the manufacturer of your engine.

To test a condenser, disconnect the con-
denser lead to the breaker point assem-
bly. Connect one test lead of the magneto
analyzer to this pigtail and the other test
lead to ground. Check the condenser for
each of the parameters mentioned above
by switching from one to the other on
your analyzer (Photo 7).

Be careful during the leakage test. High

{Please turn to page 192)
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SATURDAY MECHANIC

How to Keep the
Cool in Your
Airconditioner

It's a hot option that
needs attention @™
sooner or
later; an

amateur can .
rout only '
some of the
bugs, or invest in
some equipment and find
and fix everything like a pro

By MORT SCHULTZ

OU DON'T HAVE TO BE a cooling-

system specialist to fix the two most
prevalent automobile airconditioner prob-
lems: a loose drive belt and a bad fuse. Of
course, there’s a lot more that can go
wrong, but first things first.

All automotive airconditioners are basi-
cally the same. The three main units—
condenser, compressor and evaporator—
take power from your engine via a drive
belt and from the electrical system
through a fuse—usually 30 amperes.

The condenser cools heat-laden, vapor-
ized refrigerant returning from the evap-
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CONDENSER

orator. As it's cooled, the refrigerant re-
verts to a liquid state and is directed back
to the evaporator.

Between the condenser and evaporator
is a small tank called the receiver-dryer.
It receives the cooled, liquid refrigerant
and holds it until it's needed by the evap-
orator. This “way station” also filters out
traces of moisture that may have accu-
mulated in the system and which were
picked up by the traveling refrigerant.
Moisture that builds up and remains in an
airconditioner can eventually cause the
system to break down.
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MEXPANSION
VALVE

Another important unit that lies
between the condenser and evap-
orator is an expansion valve which
regulates how much refrigerant
will flow into the evaporator. For
example, when you activate the con-
trol on the instrument panel to provide
more cooling inside the car, this valve
allows more refrigerant to enter the evap-
orator.

Refrigerant going through the evapora-
tor cools off the inside of the car by draw-
ing off hot air. Thus, the evaporator has to
be positioned where it can best absorb
heat. It's placed in or on the firewall be-
tween the passenger and engine compart-
ments. The belt-driven compressor’'s job
is to take the hot vaporized refrigerant
coming from the evaporator, compress it
and push it on to the condenser.

The two main complaints you'll get
about airconditioning are insufficient cool-
ing and a system that doesn’'t operate.
Most times the trouble is a blown fuse or
fuses. Check beneath the dash for the air-
conditioner fuse. If it isn't there or there's
another, you may need a schematic of
the circuit to find it. You can get drawings
by writing to the manufacturer of the
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SECOND FUSE in airconditioner circuit may be hard
to find; look for fuse holder in engine compartment

COMPRESSOR MNAMEPLATE identifies manufacturer,
gives amount of refrigerant charge, test pressures

- 4
TR
=5k " v

MAGNETIC CLUTCH on frent end of the compressor
is checked for proper rotation with oircondtioner on

CONDENSER

CONDENSER is chead of rodiator. Clean out debris
by blowing compressed air through both from rear
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SIGHT GLASS

%
RECEIVER-DRYER

B

SIGHT GLASS on top of the receiver-dryer allows
you to determine state of charge of airconditioner

PROPANE TORCH, with an odapter and sniffer tube
attached, is used to check for leaks in system.
Leaking refrigerant will change color of the flame

LOW-PRESSURE
SERVICE VALVE

SERVICE VALVE CAPS, high and low pressure, are
unscrewed to connect gauges for checking the system

144

unit. While a fuse may look okay, replace it
with a spare—as a check. You can't al-
ways detect a bad fuse by looking at it.

Try these other preliminary checks:
® Operate the unit and check the controls.
Many times insufficient cooling is caused
by improper use of controls.
® Check the compressor drive belt. If it's
loose or glazed and slipping, the compres-
sor won't function properly. Start the en-
gine and turn on the airconditioner. If the
belt’s slipping badly, the pulley won't ro-
tate or will rotate and stop. Tighten the
belt as much as possible or replace it if it's
damaged.

@® Check the compressor’s magnetic clutch,
which is the inner section of the com-
pressor pulley, with airconditioner oper-
ating. If it isn’t rotating, the clutch should
be examined and repaired.

® [nspect the condenser core. It could be
clogged by bugs, leaves and other debris,
reducing cooling action. If clogged, blow
out the core with compressed air pres-
sure or use a soft bristle brush.

® Operate conditioner at maximum cool-
ing for about five minutes and feel the
receiver-dryer outlet. If the outlet is cold,
the receiver-dryer filter is clogged, re-
stricting the flow of refrigerant. Cooling
will be insufficient. The receiver-dryer
must be replaced. Before you can do this,
though, the system will have to be dis-
charged—a procedure discussed later.

® Inspect engine side of the firewall
closely. Any opening through which wires,
hoses or cables pass is an opening where
hot air can leak into the passenger com-
partment, reducing the effectiveness of the
airconditioner. Seal these with automotive
caulking compound.

If operations so far fail to increase cool-
ing efficiency, the problem is most likely
an undercharge of refrigerant. To check
this, clean the sight glass on the top of the
receiver-dryer, run the engine at fast idle
and set the conditioner controls for maxi-
mum cooling.

If you see bubbles in the sight glass,
the system is undercharged. Lack of bub-
bles indicates either a full charge or a
complete loss of refrigerant in which case
there will be no cooling.

Whenever loss of refrigerant is indi-
cated, lines and connections should be
checked for leaks. You'll need a propane
leak detector. This, along with a manifold
gauge set and vacuum evacuator pump, is
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special equipment you'll need from here
on in. Since the gauge set and leak detec-
tor cost about $50 and a Yi-hp vacuum
pump about $100, you'll hesitate carrying
do-it-yourself any further. An idea, how-
ever, is to make the investment and be-
come the neighborhood airconditioner
serviceman. In time, every auto aircondi-
tioner needs rejuvenation. Small amounts
of refrigerant are lost through fittings.
This loss becomes substantial enough in
two or three years to affect cooling. The
system should then be cleaned out and
recharged. Professional servicemen get
about $15 for this.

To use the leak detector, put the sniffer
hose in contact with lines and fittings.
Light the torch and adjust the valve to
provide a small flame. Pass the sniffer
hose slowly from point to point over lines
and especially around connections. Keep
the open end of the sniffer hose below the
point being tested since refrigerant is
heavier than air.

The torch flame is normally almost col-
orless. Any change to green or bluish-
green signifies a refrigerant leak. If the
leak is coming from a threaded connector,
tighten it and test again.

If a connector or hose needs to be re-
placed, the airconditioner system must be
discharged. To do this, hook up the mani-
fold gauge set. Connect the inlet-suction
(low-pressure) gauge to the low-pressure
service valve. Hook the outlet (high-
pressure) gauge to the high-pressure ser-
vice valve.

Extend the gauge's exhaust line and
direct it away from you, Work out-of-
doors if you can or in a very well venti-
lated area. Wear goggles to keep danger-
ous Freon from getting into your eyes.

Now, slowly open the wvalves of the
manifold gauge set to allow the refriger-
ant to discharge slowly through the ex-
haust line. Don't let the refrigerant rush
out, since oil in the compressor can be
forced out with it. When the needles of
the gauges reach zero, the system is clear.

The system should be wvacuumed to
remove moisture and air. Leave the man-
ifold gauge set in place and connect its ex-
haust line to the vacuum pump. Open all
valves of the gauge set and start the
pump. Let the pump operate for at least
15 minutes. You'll notice that the inlet-
suction gauge has dropped to past zero.
This indicates the existence of an almost
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SYSTEM IS DISCHARGED by cpening high and low-

pressure valves of gouge set; gauges drop to zero

PROFESSIONAL EQUIPMENT, above, makes recharg-
ing easy. Right amount of refrigerant is measured out

perfect vacuum inside the cooling system.

The last task is to fully recharge the
system with refrigerant available in cans
at auto supply stores. Generally, systems
are recharged by connecting the manifold-
gauge charging hose to the can's discharge
valve; the can is then placed in water at
125°F. to force the gas from the tank. The
engine is run at a specified rpm (differs
from car to car), and the airconditioner
turned on. Then, the inlet suction valve
is opened until the suction gauge registers
the specified reading (differs from system
to system) that allows the refrigerant to
enter the system.

Refrigerant is added until all foam dis-
appears from the sight glass, and system
pressures are checked with the manifold
gauge set. Usually, a little more refriger-
ant (about 2 pound) is added. L
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EXCITING

DESIGNED FOR CAMPING TRIPS or back-yard
tamily cook-outs—any place you need self-
contained cooking facilities—is this new
Primus “Camp Kitchen." Priced at $123.80,
the unit includes a two-burner stove, glare-
free 200-watt lantern, cookstand, refillable
10-1b. propane cylinder, and a unique '‘Safety
Post” that affords operation of two appli-
ances from the same cylinder. By Primus-
Sievert, 47 Larkin St., Stamford, Conn. 06906.

NEW-TYPE PADLOCK is this magnetic one
without a keyhole. To open it, all you do is
apply the magnetic key to the side of the
lock. The punchlock itself is unlocked by ac-
tion of magnets within the lock. Infinite com-
binations are available and only the maker
can duplicate any key of a certain combina-
tion. The maker claims it's pickproof, will last
100 years. Priced at $4.95, it's available from
Central Products Co., Central City, Pa. 15926.

146

PRODUGTS

By CATHERINE BILSKI

YOU ALWAYS HAVE ICE CUBES with this
trim Coldspot countertop unit from Sears.
The compact unit, also ideal for built-in
installations, cranks out 380 “‘crescents’ of
ice in 24 hours. As you use the ice the unit
automatically produces more for storage in
an easily-cleaned removable bin. Could be
just the thing for kitchen, recreation room,
or boat use. Available at all Sears stores or
through the catalog for $169.95.

HANDY for soldering and weldingin home shop
is this miniature torch kit by Microflame. Kit
contains the torch unit, six oxygen cylinders,
three LP-gas cylinders, three welding tips,
four six-inch alloy brazing rods, a two-way
mounting bracket, plus a booklet on how to
solder and weld. No wires or connections
needed. All this for $29.95 from the Micro-
flame Div. of Printed Circuits, Inc., 7800
Computer Ave., Minneapolis, Minn. 55435,
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HERE'S A FIRE WARNING SIGNAL that works
every time. Perfect for home, boat, factory or
store—anywhere fire might break out—the
Watsco Fire Alarm Model No. MFA-1 blasts
into action when surrounding temperatures
reach 130-160°F., the first stage of any fire.
Easily installed; replacement units are avail-
able from the factory. Priced at only $6.95
from Watsco Inc., 1800 W. 4th Ave., Hialeah,
Fla. 33010.

ADD COLORFUL PROTECTION
to your bathtub with “Flower-
garden" rubber safety treads.
These blossoms and stems
are made of soft, resilient,
textured rubber with a grip-
tight adhesive backing. Odor-
less, mildew-resistant, and re-
quiring no special cleaning,
they can be removed without
marring or scratching the tub
surface. Set of 17 stems and
five blossoms, available in as-
sorted colors, is priced at
$3.95. Made by Slip-X Safety
Tread Inc., 1015 East Adams
St., Box 999, Springfield, IlI.
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ARE YOU HUNGRY for that hickory-smoked
flavor? This new smioker by American West
enables you to smoke fish, fowl, or your
favorite meat—and without electricity or bu-
tane. Efficient use of charcoal briquets is the
secret, enabling you to assure proper cook-
ing, thorough smoking. Knocked down, the
smoker is easily assembled with a screw-
driver. Sold at $24.95 by American West
Products, 5140 W. 106th St., Inglewood, Calif.

CAR THIEVES will have a hard
time stealing your car when you
have the Steal 'N Stall antitheft
device installed in it. The thief
may be able to drive off, but the
engine will stall moments later
and no one but you can restart it.
The gadget installs in minutes
and operates off any 6 or 12-v.
ignition system. Priced at $4.95,
it's an inexpensive way to safe-
guard your car. From Worth D.
Walters Import Export, 5047 Me-
dina St., Woodland Hills, Calif.
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YARD IMPROVEMENT

a

=~ BUILD THIS

By CLEMENT D. HELLYER

o AN
‘surrepvicur . WHETHER it's used
/ 2 togrill asizzling
| s~ | steak, toast marsh-
Lo | mallows or provide
A / a cozy campfire
o around which to con-
' gregate on a chilly
evening at poolside,
a patio firepit can be a lot of fun whatever

the occasion.

| built the one you see here for roughly
$15 which is what | paid for 111 bricks, a
half sack of cement and four buckets of
sand. A couple of common lath will be need-
ed too, plus a length of clothesline. As you
see, | also bought a valve and burner so |

PLAN VIEW

can ignite the logs with butane gas.

You can make the pit as high as you want
although three tiers provide a convenient
seat height and will give enough depth to
build a good wood fire or bed of coals. A
30-in. inside diameter will accommodate a
regular fireplace grate or basket.

Each tier requires 37 standard paver
bricks (2% x 334 x 83 in.), and after a cir-
cle is drawn with chalk the bricks are placed
on edge (without mortar) around the out-
side of the circle, The bricks touch at the
inside but fan out at the outside, evenly
spaced with mortar dams of 133-in. lath
between the bricks. The dams are inserted
completely around the tier and when they

FIRST DRIVE NAIL and swing 30-inch circle with
chalk and string. Bricks are placed around the circle

BRICKS ARE SPACED at outer edge by inserting wood
spacers, then tying the circle of bricks with cord

BRICK AGAINST LATH DAM prevents mortar from
pushing out dam when you fill joint flush with top

JOINTS LEFT OPEN in the bottom tier provide drain
holes. Note butane-gas valve mortared in second tier



PATIO FIREPIT

are all in place, the tier is wrapped with cord
and drawn up tight to hold the wood spac-
ers in place flush with the ends of the bricks.

The pie-shaped pockets formed by the
dams are now filled with mortar. A good mix
is sand, 3 parts, and cement, 1 part, Bag
mixes, which need only water, such as Sa-
krete, are also available, The mortar should
be wet enough to settle and tamp firmly in
the spaces, Be sure to see that you don't
get it either too dry or too soupy. It's impor-
tant, too, that the bricks be soaked in water
first so they will not absorb moisture from

the-mortar, Also, avoid laying the
pit in the hot sun. Try ~  toshade
the area and, if you have to

1
W

Al

Color Photo by John C. Hellyer

leave the project, protect the mortar from
rapid drying by covering the work with damp
burlap. Leave a couple of joints open in the
bottom tier so there's a drain. Succeeding
tiers will help bond these unmortared joints.

Let the mortar set a few hours before un-
tying the cord and removing the dams, Then
wash any mortar stains from the tops of the
bricks and start your second tier, this time
placing the bricks over the mortar joints in
the tier below. You'll notice that the 3&-in.-
thickness of the dams produces a pleasing
“pointed’’ or recessed joint which gives an
interesting shadow effect. A brick placed
against the dam when filling the joint will
keep the dam from being pushed out, * * *
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 Console mrsmfts 10-speed drives,
banana seats, bull-horn handlebars and color
tires are the latest grabbers on

F YOU HAVEN'T NOTICED, bicycles
aren't just bikes anymore. They're
about the wildest, most exciting things on
wheels. Completely new in looks and ac-
tion, they sport such “Detroit sounding”
names as Grabber, Hugger, Stingray,
Avenger and Spoiler.

Cyclemakers like General Tire, Colum-
bia, Schwinn, Huffman, Murray, Sears
and AMF are offering bikes that feature
a whole new bag of tricks. The banana
seat and the sissy bar (a bike version of
a roll bar) have replaced the famous
Troxel saddle of old, the coaster brake
has taken a back seat to sophisticated
gearing and caliper brakes, and balloon
tires have given way to slim jims and slick
rear tires that have the look and feel of
a drag racer. To top it off, tires now come
in wild colors: orange, red, blue, yellow
and green.
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ing the “wheelie,” a trick whereby
a balanced position on one wheel

The five most popular bikes are shown
above. Not shown are such exotic vehicles
as unicycles, tandems and folding imports.
Even the front-wheel “high-wheeler” of
the 1880s is making a strong comeback.
® The high riser, hot rod of the industry,
was concocted from stray parts by a group
of junior cyclists six years ago in San
Diego. An instant smash hit, handmade
models appeared in such numbers that
big-time bikemakers like Huffman and
Schwinn got into the act, followed by just
about everybody in the industry, and it
paid off. Fastest selling style of all time,
the high riser now accounts for three-
fourths of all sales. For a school-ager, it's
the dreamboat. Essentially, the design
(now with many variations) consists of a
20-in.-wheel-size junior bike adapted to
longer legs by means of a high banana
seat and wildly upswept handlebars. The
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TRIFWHEELER

short wheelbase lets it turn on a dime,
while the long seat provides a fore-and-
aft choice of riding positions. It also lets
the rider perform an antic called a
“wheelie.” Prices start around $35, run to
$80 or more with extras.

® The middleweight is the old familiar
standard on which you may have learned
to ride. However, it’s usually identified by
its fairly wide tires (labeled 1.75, 134,
sometimes 2125 balloon), rather than by
its average weight of 45 lbs. Rugged, easy-
going and gentle on the pockethook
(priced from around $28), it's a top choice
for today's adult riders. Wheel diameters
include 26-in. for adults, 24, 20, and 16-in.
for juniors. Kits are available at around
$8 to convert junior sizes (priced in $25-
$30 range) to high risers as small riders
grow bigger. Important: Buy the kit to fit
the brand of bike.
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® The lightweight has slimmer tires (typi-
cally labeled 135 or 1.375) and other fea-
tures that skim typical models down near
the 35-1b. class. It's built to make the most
mileage with the least effort in touring or
racing, but not for rough-house handling.
If you're a cross-country rider with a
thirst for speed, this is your bike. Prices
start around $%35 for a simple coaster-
brake model, or $55 with 10-speed shift.
® The minibike, portable and marvelous
for the city adult, has small wheels and
frame but is geared like its big brother
for adult handling ease. Many come apart
for easy storage and car-trunk toting.
® The triwheeler is a fine solution for the
biking needs of senior citizens or anyone
to whom a fall from a two-wheeler could
be dangerous. Some three-wheelers come
with baskets and canopies.

Gearshifts take two basic forms. The
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HOW TO RESPOKE A WHEEL

1ST STEP 2ND STEP
COMPLETED SIDE

~_NO.1
SPOKEON ( SPOKE ON
INSIDE OF ¢ OUTSIDE OF
FLANGE (IN FLANGE
HOLE
SPACE BEHIND
UPPER ONE)

“~._ THIS SPOKE GOES INTO RIM

3RD STEP

TIGHTEN SPOKE A TO SWING
RIM AS INDICATED

o

b
TIGHTEN SPOKE B TO
SWING RIM AS INDICATED

HOLE THAT REMAINS OPEN
HOW TO LACE OPPOSITE DIRECTLY BEHIND SPOKE NO. 1

SIDE OF HuB

internal type, with a miniature transmis-
sion built into the rear-wheel hub, can

provide up to three speeds plus coaster

brake, or five speeds without the coaster
brake in most brands. A cable-connected
stick shift does the speed changing ex-
cept in the Bendix two-speed automatic
(which also has a built-in coaster brake).
Having no cables or levers, the latter can
be added to any bike in minutes simply
by installing a new rear wheel with the
Bendix in it (priced around $20). To shift
speeds, just push lightly on the pedal (not
enough for braking).

The derailleur shift system, with up to
5 graduated sprockets on the rear wheel
and up to 3 on the pedal shaft, provides as
many as 15 speeds. With 5 rear sprockets
and one chain wheel at the pedals you get
5 speeds. Add another chain wheel and
you have 10 speeds; use 3 for 15 speeds.
Ratios are changed by a guidecage that
“derails” the chain from one sprocket to
another, while a spring-loaded idler takes
up the slack. Five-speed models with a
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HOW TO TRUE UP WHEEL

single chain wheel at the pedals are cable-
operated from a single stick shift. Shifting
gears from high to low is done with the
pedals turning but with no load on them,
as if pedaling lightly while coasting. The
shift lever should not be operated when
pedals are stopped, and no back pedaling
should be done during shifting. In low
gear, the chain runs from the pedal wheel
to the largest sprocket of derailleur. In
high gear, the chain runs to the smallest
sprocket. Intermediate ratios are pro-
duced by shifting to the intermediate
sprockets. Multiple chain wheels at the
pedal crank call for dual stick shifts.
Huffy has a five-gear shift in the handle-
bar grip to make shifting less confusing.
You twist the wrist to shift. It helps take
the guesswork out of changing gears.

The term, “gear,” is a unit of drive ratio
based on the front-wheel diameter of
“high wheel” bikes used in the past cen-
tury. It's still in use because it tells the
complete story simply with one number.
As the pedal crank arms were attached

POPULAR MECHANICS
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HOW TO REMOVE THREE-PIECE PEDAL CRANK

directly to the ends of the front axle on
the high wheelers a single revolution car-
ried you farther ahead with a large-
diameter wheel than with a small one. So
“gear” was expressed in inches of wheel
diameter. A 72 gear moves your bike for-
ward (with one revolution of the pedals)
as far as one full revolution of a 6-ft.-dia.
wheel. A 36 gear moves your bike as far
as one revolution of a 3-ft.-dia. wheel.
Today's bikes, of course, have smaller
wheels, but produce the desired “gear”
with chain-sprocket ratios. Typical 10-
speed derailleurs like the French Huret
Allvit units on Huffy's lightweights offer
38 to 100 gear.

Brakes are either of the coaster type
with metal-to-metal shoes or discs inside
the rear-wheel hub, or the caliper type
that grips the wheel rim from both sides
with fiber shoes. The coaster brake, more
familiar to U.S, riders, takes its grip when
you give the pedals a backward push. In
disc types, 50 percent of the discs key to
the axles, 50 percent to the hub. Back
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HOW TO CHANGE
HANDLEBARS

pedaling presses them together for friction
grip between hub and axle. The metal-
shoe type works like an auto brake. Cali-
pers, long established in England and Eu-
rope, are cable-operated by levers on the
handlebars—the right-hand lever for the
rear brake, left-hand for the front.

Favor the type you know how to use,
both if you want everything. Typical com-
bination: rear-wheel coaster brake, cali-
per on the front. You can buy a caliper
brake assembly complete with hand lever
and cable for either wheel for 33 to $5.
Some call for a drilled hole in the front
fork, some don't. Check before you buy.
Coaster-brake prices (premounted in a
new wheel) start around $10; without
wheel, around $6.

Tires for bikes sold in the United States
are largely of two basic types, “hooked
bead” and “flat side.” Most American-
made bikes take the hooked-bead tire,
but Schwinn and many British makes re-
quire the flat-side type. Most bike shops

(Please turn to page 193)
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KIT REPORT T —

AZTEC
AVENGER
GT-12

GUARANTEED to drow crowds and
- o barrage of gqueslions, the GT-12
3 fits on any YW sedan chossis and
? con be driven owoy the same daoy
T




New One-Piece Body
Turns ‘Bug’ Into a

Beauty

By LEONARD E. SABAL

It comes complete with roll-up windows, VDO instrumentation,
hinged and adjusted doors, windshield wipers, fitted lights,
and all locks and switches. All that's missing is a VW chassis

EDESTRIANS STOP DEAD in their

tracks—cars zoom up behind you,
then suddenly brake to take a better
look; ecrowds gather whenever you park—
and the first question is always the same:
“What is it?"”

The reply “It's a hybrid” is not under-
stood. “It's a Volkswagen” seems unfair,
and “It's a Fiberfab” just brings more
questions. Actually, it's all of these and
more, for the GT-12 is a one-of-a-kind
automobile that you build.

All you need to get started is a VW
sedan chassis and Fiberfab's new one-
piece body. Add a few extras for looks
and performance, blend with some VW-

tuning knowledge and—presto—you've
transformed your old “bug” into a real
GT beauty.

For both the chassis preparation and
necessary knowledge, I turned to Arlo
Automotive in Westbury, N.Y., for assist-
ance and advice—sorely needed in view
of my unfamiliarity with air-cooled en-
gines. Co-owner Ed Arnold and his chief
mechanie, Bruce Sherman, are VW spe-
cialists. (Arnold once produced a 1961
1176-cc supercharged VW sedan that
turned the quarter-mile at Westhampton
in 13.08 seconds at a terminal speed of 117
mph!)

With Sherman’s chassis and body

ACCESSORIES NOT IN KIT include Empi wheels, ram induction, 3% cam, sway bars, Big Bore (not shown)
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WITH CHASSIS FLIPPED OVER, the front antisway
bar goes on with clips in twe or three minutes

REAR CAMBER COMPENSATOR is bolted to the trans-
mission housing, and then to independent axles

HOLDING SIDE-RAIL STIFFENER, Bruce Sherman dis-
cusses an installation with Ed Martincic of Cleveland

REAR OF STIFFEMER is bolted to rear torsion bar.
After bedy is fitted, bolt floer pan te the rails

158

U-BOLTS secure rail stifeners to the lower bar of
front suspension, White rod is on antisway bar

know-how, it took only 14 hours to com-
plete the conversion. Six hours went into
chassis cleaning and preparation and
eight hours were required for the actual
fitting of the body—without the benefit
of Fiberfab's instruction book which
hadn’t yet been printed. At the time, this
was one of the two car bodies available
in the country. It was trucked to New
York by Ed Martincic, owner of Martin
Enterprises (Fiberfab's Cleveland dis-
tributor) in order to meet our deadline.
The photo at top left of the facing page
shows the body as it arrived on a heavy
pallet. Normally, the body is crated in a
box suitable for a Boy Scout troop—48
in. high, 8115 in. wide and 14 ft. long. The
shipping weight is 1000 lbs., although the

POPULAR MECHANICS



ENGINE COMPARTMENT ACCESS is through trunk-
like door in the rear. There is no boggoge trunk

LEAVE REAR OF BODY screwed fo upright supports
so that front can be pivoted up when fitting tank

LOOKING FORWARD under the front wheel-well, you
can see headlights, directionals, hern already wired

body itself weighs just under 500 lbs.

Following the installation of the side-
rail stiffeners, we encountered the only
real problem in the entire project—in-
stalling the gas tank. A '68 or '69 tank is
required, but even this. we found,
wouldn't fit the available space between
the hood rib supports without bending
down the tank flanges as shown, (center,
right). Also, we did away with the gas-
tank support frame and simply used side
supports fiberglassed to the firewall and
bolted to the hood rib supports (right).

Once the tank is installed, the rest of
the assembly—or fitting, actually—is
quite uncomplicated.

Temporarily remove the transmission
shift selector, slip the body over the chas-

JULY 1969

LIP OF GAS TANK must be bent down on two
sides to squeeze it into the forword area under hood

TANK NESTLES SNUGLY on tweo supports held by
fiberglass and bolts. Then lip is screwed to supports
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b

WEATHERPROOF RUBBER STRIP should be renewed, BODY FINALLY IS FITTED, then heoles are drilled
if necessary, to insure dry and comfortable rides wp through floorpan for black-capped, lag-type bolts

CAREFULLY REBUILT ENGINE has % com. Note AWAITING FINAL ASSEMBLY, rebuilt locks like new.
the metal-fluke finish of the car in background Big delay was late arrival of 82-mm Big Bore kit

NEAT INSTALLATION runs well, too. After careful debugging, car was run at 123 mph (calculated by rpm) |
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sis (the more hands, the better) and po-
sition it so it lies flush with all interior
floor edges. You'll now be aware of how
much wider the body is than the regular
floorpan. Drill up through the holes in the
VW chassis, using the lag-type bolts pro-
vided, and secure the body to the chassis.
Add the seats (provided in the kit), a
steering column, a 12-v. battery and com-
plete the wiring—you're ready to drive it.

Insofar as wiring is concerned, the
built-in wiring harness makes quick
work of the hookup, although it proved
worrisome (without the instructions) try-
ing to decide if the wire tagged 25, for
example, was “hot”, or whether it was No.
26 1 wanted.

You're wondering now, of course, “How
much?” Cost of the chassis and the run-

JULY 1969

TOP LEFT: Compartment
in front of right rear
wheel hides battery. To
check it is a problem.
ABOVE: Locking to rear
from front wheel, you
see massive steel door
hinges. Doors fit well.
LEFT: From waist level,
interior of the low-slung
hybrid looks like this—
through & Mustang 242
rear window. Windshield
is from a Corvair, side
windows frem Ford LTD,
bedy a Permaoglass cus-
tom job. Engine can be
VW, Porsche or Corvair,
Dunlop FR-70-15 tires
are from England, the
chassis, of course, from
Germany. That's why |
say: "“Its a hybrid”

ning gear you decide to use will naturally
vary, but the price for the one-piece body
is the same: $2495. The body is also avail-
able in rough unfinished sections which
CcCan bﬂ assembled fl}l' ].I'_"EE mut‘ley. * ko

MANUFACTURERS' LIST
Fiberfab, Div. of Velocidad, Inc.
2365 Lafayette, Santa Clara, Calif.

Makers of front er rear-engine car bodies
in kit form, as well as one-piece GT-12.
Also dune-buggy bodies, some accessories.

Arlo Automotive

10 Central Ave., Westbury, N.Y.

Builders of modified VW engines, includ-
ing @ 200 hp VW (for $2000).

Engineered Motor Products, Inc. (Empi)

Box 1120, Riverside, Calif.

Accessories, performance parts.
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Solving home problems

Small nail

-—

BETTER THAN HOOKS for gaining extra hanging space in a
walk-in closet, stub rods projecting from the wall will hold
up to six hangers. Mode of pipefittings (flange, cop and
12-in. nipple) they screw to the closet rail.—Cenrad Hegstrom

WHEN YOU CARRY a heavy shopping bag for a distance, the
cord handles start to cut into your hand. Next time toss a
wooden clothespin in the bag before taking off for the market.
You'll find it mokes @ comfortable handle.—William Swallow

FANCY FRETWORK MNECK on o bridge lomp con be murder to
fish @ new wire through, After almost giving up, | hit upon the
idea of first flushing o string through it with water and then
pulling the new wire through with the string.—F. P. Thomas
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SURE WAY to prevent wooden knob from
locsening is to drive @ small nail through
the drawer front alongside the screw. Mail
point in knob won't let it turn.—Victer Lamoy

Washer
agitator

=1 _ Drain
' tile

NEAT BIRDBATH for the yard can be made
by toking the ogitator of o junked washing
machine and placing it upside down in the
small end of a 2-ft. drain tile.—John Krill

POPULAR MECHANICS



lllustrations by Adolph Brotman, Worman Associates

PLAY IT SAFE when using o shopping bag to carry
heavy items and slip the lid of a shoe box in bottom.
Reinforced by the cardboard, bottom becomes twice as
strong by distributing weight evenly.—William Swallow

Wax paper
under casing

L

WHEN INSTALLING NEW TRIM on doors and win-
dows, slip a &-in. strip of wax paper under it before
nailing. It will simplify painting the trim, and it pulls
out easily when the paint is dry.—Richard Martinson

JULY 1969

3/8" steel
rod, 36"
long

Broom
clamp

GROUND SPIKE HANDLE lets you move hose withaut
stooping when watering flowerbeds. Consists of 3-ft,
pointed rod with a broom clamp riveted 8 in. from
end, Hose snaps securely in clamp.—Williom Waggoner

Water

meter Cloth

ice bucket ¥
cutin halfI

FOAM ICE BUCKET makes perfect jocket for insulat-
ing water meter so it won't sweat. Slit bucket in half,
remove bottom, cut to fit around pipes, invert and
bind parts with tape as shown.—Herman Muenchen
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WORKSHOP PROJECT

‘Instant’ Freestanding Shelves

By ARNOLD R. JOHNSON

ALK ABOUT knockdown book-
shelves! This unit winds up in the
neat pile of pieces you see below, which
makes it simple to move from place to
place. It goes together without a single
nail or screw and, oddly enough, the more
you weight it, the sturdier it gets.
Providing 42 feet of shelf space, it can
be built for about 75 cents per foot per
shelf, whether 6, 7 or 8 ft. long.
The five shelves slip over six vertical
“rods” of l4-in. thinwall electrical con-
duit which stand in holes drilled in the

-

Technical Art by John Lind

base, Each shelf is supported by washers
and *4-in. conduit spacers which slip over
the rods. One shelf is used as a pattern
when drilling the others. Length of the
spacers can vary from shelf to shelf and it
will pay to buy a tubing cutter to cut them
to uniform length. Far better than a hack-
saw, it will assure neat, square-cut ends.
Conduit is sold in 10-ft. lengths and you'll
need three lengths of each size. Washers
and spacers are spraved the desired color
and the shelves are finished before they
are assembled. * k&

WHEN THIS PILE OF PARTS is assembled, it becomes the attractive, six-shelf bookcase you see ocbove
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PRODUCT REPORT

Handiest Tool You Can

Photos by
Bob Borst

ON ALL OUTSIDE EDGES machine’s 1-in. abrasive belt
does a slick job, but it can't do internal sanding

TO TOUCH UP A DULL BLADE, fit machine with 120-
grit belt and hold blade freehand ogainst edge of belt
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Have in Your Shop

IF YOU HAVE A SPARE Y-hp motor
with a Y%-in. shaft sitting around and $20
burning a hole in your workshop pocket,
there's a vertical belt sander/grinder on
the market which I have found to be one
of the handiest little machines in my shop.

While toy-like in appearance compared
to its huskier big brothers, it's far from a
weakling when putting a smooth edge on
rough scroll-cut work. As a sander alone
it makes a perfect companion for a band-
saw or jigsaw; in being more than just a
sander, the little machine, when fitted
with the right abrasive belt, can even put
an edge on a wood chisel or touch up the
teeth of a circular saw blade.

The machine is exceptionally smooth
running and ridiculously simple. For ex-
ample, the drive pulley is a 6-in. rubber-
tired wheel and it's the crown of the tire
that keeps the sanding belt tracking on
the upper pulley. The latter is spring-
loaded to provide constant and proper belt
tension. To change the 1-in. abrasive belr,
you simply press down on the top pulley.
The machine comes dismantled in five
parts which go together in minutes. If fea-
tures a table that tilts 45°, rubber suction
feet and a handle.

You can buy it for $19.95 (less motor)
from Arco Mfg. Co., Box 817, Grand Forks,
N. D.—Wayne C. Leckey, Shop Editor

FOR USE AS A GRINDER to sharpen chisels, plane
irons, tilt the machine's table to suit cutting bevel

POPULAR MECHANICS



FROM
READERS

HINT

Four-sided sharpening paddle

A few strokes on each side of this four-
sided sharpening paddle will keep your
knives razor sharp. It's lathe-turned from
a 2-in.-sq. block 9 in. long to provide a
comfortable handle and then fitted with a
screw eye for hanging. One face of the
paddle is covered with medium-coarse
emery cloth and the next with fine emery
cloth. The third face is covered with a
thick piece of soft leather which has V4-
in. holes punched in it and filled with
valve-grinding compound. The fourth
side is covered with smooth leather for
final stropping. Rubber cement is used to
hold the emery cloth since it will need

_ Leather with holes
1
Smooth

Coarse
leather” abrasive
Fine abrasive

to be replaced from time to time. Regular
glue is used to attach the leather.

Start with the coarse emery cloth and
work around to the smooth leather to put
a keen edge on any knife.—J. W. Clement

Three factors are important in figuring size of room airconditioner

When it comes to selecting a room air-
conditioner, it's important that you match
the unit to the specific area to be cooled.
Room size alone, however, is not the de-
termining factor. Wall exposure and ceil-
ing insulation are equally important in
picking the right size unit.

The chart below, prepared by aircondi-
tioning experts at Chrysler Airtemp, of-
fers a general guide to follow when cal-
culating the number of BTUs needed.

door wall exposure and its position
(north, east, south or west) then you
should note whether the ceiling is under
an occupied room, under an insulated
attic, or if it's under an uninsulated attic.
Now figure the square feet of floor area
by multiplying length times width. The
total is your key number. Find the number
in the chart that's closest to your key
number. The left-hand column will give
you the estimated BTUs required to cool

First, you determine the amount of out- the particular room. L
ROOM AIRCONDITIONER SELECTION GUIDE
WEST SOUTH EAST NORTH
Ceiling Ceiling Ceiling Ceiling
under Un- under Un- under Un- under Un-
BTUs occupied | insulated | occupied | insulsted | occupied |insulated | occupied | insulated
room or | ce®iling room or ceiling room or cailing room or | ceiling
insulated | under linsulated undsr insulated under insuleted | under
ceiling attic ceiling attie ceiling attic ceiling sttic
lunder sttic er attic underattic under attic
33,000 1740 1000 1820 1050 1920 1090 2160 1230
27,000 1440 830 1510 B70 1580 900 1785 1010
23,000 1140 670 1300 710 1270 730 1420 830 |
18,000 % 510 920 540 970 560 1060 620
17,000 [] 475 870 506 915 525 1005 585
16,000 750 440 820 470 860 490 950 545
156,000 686 406 760 430 780 450 870 500
14,000 620 370 680 390 720 410 790 450
13,000 595 330 605 350 645 365 680 405
12,000 470 285 530 305 570 325 625 355
11,000 442 268 445 268 535 306 555 320
10,000 365 208 360 225 380 236 426 | 260 |
8,500 | 290 180 310 200 355 216 235
8,000 230 140 250 160 290 185 EE 210
7.500 170 125 220 140 240 160 280 180
6,000 150 100 170 1 190 120 208 130
_5.000 130 80 145 1 170 110 180 110
JULY 1965 167



WORKSHOP PROJECTS

4 Easy Projects

1/2 x 14 x 50" plywood top

Photo by Robert Borst

Exercise Bench 1" dowel
in blind

™Bench rests In 112" dado in posts
\mlf-uppad joint
Anyone who works out with weights holes [..«/
will find this barbell bench a great con-
venience. Made comfortable with a cush- BARBELL NOTCHES in ends of posts are made by first
ion of foam rubber, it lets you do presses, boring 1'4-in. holes, then sawing in from the edge
squats and leg exercises, and permits
parking the weights overhead while tak- tailored to the person. Note that the
ing a breather. bench top rests in l2-in.-deep dadoes cut
You can buy such a bench for around in the posts to prevent rocking. Foot ex-
$30 but you can make this one for less tensions join the posts in half-lapped
than $5 from a few pieces of 2x4, 1x3, a joints and the two L-shaped assemblies
dowel and a scrap of plywood. join together as a unit with 1-in.-dowel
Make the bench top first by nailing to- rungs glued in blind holes. The feet pre-
gether a frame of 1x3s and covering the vent tipping when the weights are stored
top with 14-in. plywood. Two 16-in. legs on the posts. Bolts alone can be used to
support the bench at one end and two assemble the parts which will permit dis-
39-in. posts at the other. Height of the wmantling for storage: for a more rigid as-
posts and length of the bench should be sembly, add glue—Heath Winston
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for Summer Weekends

Floor-Stand Globe

You'll find a world globe much handier
when it stands at armchair height.
Mounted in this elegant stand the globe
is not only extra convenient to use from a
sitting position but it becomes an attrac-
tive piece of furniture. Dimensioned for a
12-in. globe, the stand is about 23 in. high.
If you plan to stain it, use walnut or ma-
hogany. If you paint it, you can cut the
parts from 34-in. plywood. Plywood, of
course, will save you the work of gluing
up solid stock for the equatorial ring
which has a 1634-in. outer diameter and
a 1234-in. inner diameter.

Both half circles in each pair are dupli-
cates except for the position of the half-
lap notches. Saw them out with a band-
saw or jigsaw and sand the edges smooth.
If you have a router, run a small cove on
all outside edges to give the piece a pro-
fessional look. The curved parts are glued
together and then glued and doweled to
a 6-in. disc. Short dowels and glue are
used to attach the ring.

Mount the globe so its polar axis is
vertical or at a 23'%2° angle. In the latter
case, a brass support is formed and added
to keep the globe centered.—C. M. Morley

RIGHT-ANGLE BLOCKS clamped to middle disc hold

circular leg ossembly in alignment with upper half

JULY 1969

TABLE-MODEL GLOBE is more convenient to use when
it's mounted in an elegant floor stand such as this

Equatorial ring 16-1/2" dia.

All edges shaped
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Styrofoam-Cooler Caddy

You can make a Styrofoam food and
beverage cooler a lot easier to carry if
you cradle it in a lightweight caddy like
this. It's made entirely of Reynolds Do-It-
Yourself aluminum which you can buy at
most hardware stores, and has fold-down
handles for complete access to the cooler.

The handles require two 6-ft. lengths
of 34-in. tubing, each being bent as re-
quired and joined together with a dowel.
Before bending, plug one end of the tub-
ing with a cork, fill with damp sand and
cork the other end. Sand will prevent the
metal from kinking at the bends. Make
the bends so ends of the tubing overlap,
then saw across both (or use a tubing cut-
ter) to make a neat butt joint. Insert a
3-in. piece of dowel halfway in the ends
of the tubing and lock it in place by dim-
pling metal into the wood with a nailset.

The strip of embossed aluminum which
cradles the cooler is cut slightly narrower
than the bottom and tailored to fit by
bending the ends. Half-inch 90° flanges are
formed at the ends and 14 ;-in. holes are
made through both thicknesses of metal

after wrapping the aluminum around the iy HANDLES which fold like ones on o hamper,
handles. Four Pop rivets fasten the flanges.  this aluminum caddy makes foam cooler easy to tote

3" dowel splice

1" 0, D. Do-lt-Yourself
aluminum tubing

Tubing dimpled with
nailset

1" wider than
picnic cooler

Sheet metal
formed around
tubing

jlra
Embossed sheet
aluminum
Technical Art by John Lind
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Self-Watering Window Box

Virtually rot-free, this durable self-
watering window box should last as long
as your house. It differs from the conven-
tional flowerbox in that it has no bottom
and the plants are watered from below.
The plant box itself rests in a metal pan
which sits in a shallow wood tray sup-
ported by wrought-iron brackets. The pan
is filled with water which the soil absorbs
through 12-in. holes along the lower edges
of the box.

The length of the box is determined by
the window. The water pan is always 2 in.
longer and 3 in. wider than the plant box

so there will be a 1 to 1%-in. moat all
around. Drain holes in the wood tray will
take care of any water that runs down
under the pan.

Make the box and tray of redwood and
assemble them with screws in counter-
bored holes, Reinforce inside corners of
the box with metal angle irons.- Cross-
pieces in the bottom of the box are placed
every 18 in., while those on the underside
of the tray are spaced 12 in. apart.

Place a 1-in. layer of coarse gravel in
the bottom of the plant box and fill with
a good mixture of soil. Fill the tray with
water until the soil is moist, then add
your plants.—M. S. Schroeder

DAILY WATERING IS ELIMINATED since water in pan is only drawn up inte vital root area as the soil demands

58 x 2-1/2 x 2-1/2"
reinforcing angles

13-3/8"
JULY 1969

22-ga, sheet-metal liner

Lagscrew for long boxes optional

9-1/2 x 11-1/4"
o wrought-iron
shelf bracket

2" lagscrew

1-1/4" wood screws 1x2
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Fit Your Swimming

DO YOU PLAY blindman's buff every
time you go swimming? Are you always
stepping on sharp shells or misjudging
distances underwater—because all you can
see without glasses are fuzzy blurs?

Now for about $15 (less than one-third
the commercial cost) and three hours of
work on your part, you can have your
own custom-made, prescription swimming
mask. The only tools needed are a jigsaw,
ruler, grease pencil, and plastic cement.

Your glasses’ prescription must be
ground by an optician on 50-mm lens
blanks. Have the optician mark the lens as
to which one is for the left eye and which
one is for the right. He can also easily
mark the exact center of the lens for you.

If you have an astigmatism, also have
the optician notch the center of the top
edge of the lens so that you can orient the
lens axis properly when mounting the lens.

ORIGINAL GLASS WINDOW of mask is discarded and
replaced with plastic one cut from li-in. Plexiglas
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Mask With Glasses

The next job is to make the plastic in-
sert to hold the lens. First disassemble the
swimming mask itself. Trace the outline
of its glass faceplate on the plastic. Leave
the protective paper on the plastic while
doing this to keep from scratching the
surface, Draw the outline for the insert
4 in. inside the traced outline, then cut
out the insert using a jigsaw.

Determine the horizontal and vertical
center lines of the plastic insert and draw
these lines in with a pencil on the protec-
tive paper. Notice that these lines cross at
the insert's exact center. Have your opti-
cian measure the distance between the
centers of the pupils of your eyes—the
interpupillary distance.

Starting at the point on the insert
where the horizontal and vertical center
lines cross, measure off half the interpupil-
lary distance horizontally to the right of
the vertical center line and half to the left.
Mark this point on each side of the insert.

Align the lenses' center lines exactly on
top of the inserts’ center line and trace
the lens outline on the protective paper.

The height of the “stilts,” or stand-offs,
which hold the lens out from the insert,
will vary from person to person because
each person's nose height is different.
Decide how far the lens are to be from
yvour eves (about the same distance as
your regular glasses are from your eyes).
Subtract this distance from the distance
between your eye and the mask's face-
plate. This will be the height of the stilts.

Cut a strip of plastic the required
height (the stilts on my mask are *;; in.

{Pleuse turn to page 193)

Cemented

_Lens

i Zm: f////zf”ﬂ

AR RN

FOUR STANDOFF POSTS cemented to plastic window
hold each lens correct distance from swimmer's eye
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Second Table Permits Compound Drilling

Even if the table on your drill press
tilts already, there comes a time—when
drilling holes at a compound angle, for ex-
ample—that you need a table which tilts
two ways.

Such an auxiliary table can be readily at-
tached to any drill-press table that has
straight sides. This one consists of two
lengths of 1-in. angle attached to the edges
of a piece of '2-in. plywood and drilled
at one end for a stovebolt. The latter pivots
the table and screws in holes drilled and
tapped in the apron of the drill-press table.
Note that a l%-in. elongated hole is made
in the center of the plywood to provide
bit clearance when the table is tilted, and
a half-round notch is cut at the back to

clear the column. The table is made ad-
justable by a long thumbscrew which turns
in a threaded hole made in the plywood.
It bears against the table collar which
slides on the column. A wingnut on the
underside of the table locks the tilt-
setting bolt. Table can be lowered for
normal drilling.—James P. Marshall

Mitering Jig Saves Swinging Radlal-Arm Saw

As is true with a bench saw, a mitering
jig can save a lot of switching back and
forth when making right and left-hand
miters on a radial saw. Here the jig is sim-
ply a flat plywood board to which 1x2
cleats are fastened at an exact 45° angle
to the blade. In use, the apex of the angle
is aligned with the blade and the jig
clamped in place.—Victor H. Lamoy
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TOOLESSON T TAKES A PRO just a few deft strokes on a
grinding wheel to sharpen a twist drill, but his
know-how just didn’t happen. He, too, was once
told the importance of maintaining equal lips.
a twist drill since it's the perfectness of the lips
that determines the roundness of the hole.
Upon examining a new drill you will note the
angle is rather blunt. This is fine for drilling hard
materials like alloy steels, but it doesn’'t work as
well when drilling soft materials like aluminum,
brass and plastiecs. The standard
blunt end just doesn't work for all
materials. Here is where it's worth-
while to know how to alter the orig-
inal shape to produce clean, burrless

This is the cardinal rule to follow when grinding
holes in any material.

While lip clearance is not critical, and the angle
can be anywhere from 5° to 15°, the degree of
angle must be the same on each side. If you have
normal vision, it's fairly easy to see when the lips
are even, but it's still good practice to check them
with a drill scale. If you find one side has been
ground lower than the other, take a little off the
high side.

It takes practice and a certain deftness to do this

By FRED W. SCHULETER fret.a-hand. First you holdtthe drill with both hands,
Master Machinist, Formerly of as in the photo at the right, and gently touch the
Stevens Institute of Technology lip of the drill to the flat of the wheel. At the same

FIVE VARYING SHAPES, left 1o right, are the normal, wingtip,
masonry, recessed and flat, each ground to suit the material




time you give the drill an upward sweep
with a rotating motion as shown in the
drawing. Do this several times to each
side while holding the drill at a 15 to 30°
angle. Dip the tip in water or oil occasion-
ally so it doesn’'t overheat and turn blue.
You'll wind up with an extremely sharp
cutting edge which will go through the
toughest of materials, including stainless
steel.

To drill soft materials you need a bit
which has the same lip clearance as for
steel but a recess ground on the face of
the lip. The recess prevents sudden catch-
ing of the drill in the work—which often
results in breakage—and produces a
clean, burrless hole upon breakthrough.
To grind the recess, you hold the drill
vertically at a 45° angle with the point
down as shown in the upper left-hand
photo on page 176. Then, with just slight
pressure against the edge of the wheel, let
the contour of the lip be your guide in a
forward motion. As before, it is important
to grind both sides so that they will be
equally recessed.

A most versatile shape is the wingtip
which produces a perfect burrless hole in

DRAWING AND PHOTO illustrate proper way to hold
and grind normal 5 to 15° shape best for steel

the thinnest metals. The point acts much
like the screw point on an auger bit in
locating itself on a centerpunch mark. To
grind a wingtip on a bit place the lip at
the right-hand edge of the wheel. Hold it
at an opposite 5° angle and follow the
same upward motion as used before. Re-
member to rotate the sides and grind a
little at a time.

Another shape often required is the 60°
angle used for drilling masonry, plaster
and tile. It's wise to use an old drill on
these materials since there's a chance
that you may break it, particularly when
you're using the bit in a portable elec-

METHOD OF GRINDING
NORMAL DRILL SHAPE

Rotate drill and cool it frequently
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Recessed Winagtip

TO GRIND RECESSED LIP heold twist drill at corner TO GRIND WINGTIP place lip against right-hand
of wheel, with point downward, and at a 45" angle corner of wheel, give drill vpward swing while
Touch wheel lightly and give drill vsual vpward swing holding at 5° angle. Do it on each side to form point

= 0° of bod
15 to 30° of body ' J WHEN GRINDING & normal or masenry shape, al-
ways rotate twist drill se it won't overheat and turn
blue. Dip the end in water occasionally te coeol drill

-

I ; ] Lip
] 5°to | clearance
]

5’ | 5°to15° tric drill. To grind such a point, you sim-

I (not ply hold the drill as before, but at a 60°
-4 critical) angle.

By grinding both sides of the drill com-
pletely square you can make a bit which
will produce a flat-bottom hole. Lip clear-
ance is needed here, but only slightly.

The proper speed is important when
drilling and should be determined by the
material and the size of the twist drill. A
general rule to follow is use a slow speed
for hard stock and a fast speed for soft
stock. The larger the drill, the slower the
speed. The smaller the drill, the higher
the speed. In all cases, use normal pres-
sure. Don't force the drill, let it do the
work.

When drilling a deep hole, it is good
practice to withdraw the drill occasionally
to free it of chips. This is particularly im-
portant when drilling aluminum and plas-
tic. Also, when you near breakthrough in
drilling, ease up on pressure and let the
bit slowly sink through. You'll wind up
with a neat, clean-cut hole. L
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| I I NT FROM
READERS
Slotted block for drafting

It’s often difficult to pick up drafting
templates and triangles—especially when
they're lying flat on a drawing board or
table. It's also hard to keep them clean
when they're slid from one end of the
board to another. One draftsman found
the solution in a slotted board to hold the
templates upright. The slots are simply
saw kerfs.—Victor J. Lamoy

Permanent handles for Allen screws

With power tools such as jigsaws. belt-
disc sanders or Unimat lathes, Allen
screws are often used as temporary ad-
justing screws or setscrews. In such cases,
I often find it advantageous to epoxy the
Allen wrenches permanently to the set-
screws so as to avoid the problem of
searching for the right-size wrench. Be-
fore applying a drop or two of epoxy, how-
ever, tighten the screw to make sure the
handle of the wrench will remain out of
the way.—Jay K. Wallace

Wire bender from bolts

This wire bender is easily made and
adjustable so you can grip it in your vise
for bending wires of different sizes. It
consists of two square-headed bolts hav-
ing one sides of their heads cut flush with
their shank. The bolts are clamped with
the cut sides together, then a hole is drilled
through the shank’s sides. One is reamed
for a slide fit, the other tapped for the ad-
justing screw. Bolts are spaced for the
size of the wire to be bent, then the jig
is clamped in a vise.—Peter Legon

Disc-cutting guide

An adjustable pivot sliding in a slotted
length of angle iron that’s attached to
the table of your jigsaw, makes a handy
fixture for cutting true dises. The detail
shows how the pivot and its Tee-nut point
rests in a blind hole drilled in a machine
screw. This permits removing the pivot
and driving it into the underside of the
work. How the fixture is attached to the
machine depends on the table itself. If it
has a lip, like the one shown, it can be at-
tached with C-clamps.—Peter Legon
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SHOP PROJECT

Build These Power-Tool Stands

By JACKSON HAND

IKE THE SPACE under a pool table

or baby grand, there's a lot of it go-

ing to waste under your workshop ma-

chines. The typical open-type stand offers

little more than a shelf when it could be

housing a roomy built-in cabinet to in-
crease your shop's storage space.

The four cabinet-style bases shown
here have an expensive look, but actually
were made at an average cost of about $15
each for plywood, nails, glue, paint and a
set of good, husky casters.
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FPhotos by the Author

Each of these tool stands was made
of sheathing-grade plywood, which is a
couple dollars cheaper per sheet than A-D
plywood. The rough surface of the sheath-
ing makes little difference, but if you like
things a little smoother, use A-D plywood.

To capitalize on the 4x8-ft. sheet, di-
mensions are kept at 12, 16, 24 and 32 in.
when possible. Actually these dimensions
are minus half the width of a saw kerf so
that a sheet will cut up, for instance, into
three pieces a shy 16 in. wide.

POPULAR MECHANICS



JIGSAW STAND

for Your Shop

Technical Art by Fred Wolff

Nails and glue are used throughout, ex-
cept for fastening the drawer dividers and
glides to the sidewalls of the drill-press
unit. These are screwed and glued. Since
there is a back (or a divider as in the case
of the bandsaw base) to prevent the unit
from racking, nail-and-glue assembly is
sufficiently strong. Quarter-inch plywood
or Yg-in. hardboard work best for cabinet
backs, drawer bottoms and dividers.

You'll thank yourself for going whole
hog on the casters. If they are big enough

JULY 1969

TYPICAL OPEN STAND is space waster
compared te cabinet shown at left
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(2-in. wheels) and well made, you'll roll
tools around a concrete floor with ease.
Cheap, small casters roll poorly, and are
blocked by the smallest sliver on the floor.
For your guidance, the casters used on all
the tools except the saw-jointer unit are
Bassick No. 9706G-0OC, at about $5 a set.
The same casters were selected for the
saw-jointer, but with a 2%-in. wheel.
The drill-press base is largely a “set”
design for its use and its shape. You need
a work surface beside a drill press for
handy handling of the materials you use.
The front-to-back depth (24 in.) makes it
the best of the four stands for drawers.
The other three, however, can be adapted
or intermixed to suit your requirements.
For instance, the open shelves of the
jigsaw stand would be just as useful un-

__—u

HUSKY SWIVEL CASTERS let stands roll easily over
floor debris. Use sheet-metal screws to ottach them

DRILL- PRESS STAND
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SAW AND JOINTER should always be side by side on o single stand. JOINTER MOTOR on hinged shelf
This one has storage, sawdust bin and o jointer chute built in

adjusts to give proper belt tension

JOINTER -AND- SAW
STAND

]
OFPENINGS IN TOP of stond 1o accommodate belts are cut to suit the tools, A
sheet-metal chute is made to carry jointer shavings out opening in bock
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der the bandsaw. Or, let's say you don't
want to bother with cabinet doors. Then
you install plain shelf units in all the
bases. As another variation, you can put
doors on one side of the double-faced
shelf design under the bandsaw to provide
storage for things you want to shelter
from workshop dust and dirt.

Got a lathe? A perfect stand for it
would be a three-section modification of
the jigsaw stand. Make it 5 ft. long (20 in.
to a section) and the open shelves will be
perfect for lathe tools. You can get at
them, but they are protected from burial
under lathe shavings. The 32-in. height is
just about right.

Keep in mind the way you'll station the
tools when they are out of action. If a tool
will stand flat against the wall, the
cabinet-style base is good. If it will stand
with one end against the wall, there is ex-
tra utility in the two-sided, open-design
bandsaw stand. * ok ok




HINTS reoers

Tail-center threading gauge

To save time when setting my thread-
ing tool I replaced my regular tailstock
center with a special one having a vee.
Now I simply run the toolpost over to it
and center the tool in the vee. I made the
center from a No. 2 Morse taper shank,
drilled and tapped it for a hardened 60°
center, pressed on a collar and turned a vee
in it with a threading tool.—Peter Legon

No sandpaper waste

Common practice of tearing a sheet of
sandpaper in strips and wrapping them
around a block is actually wasteful. You
just can’t use every square inch of the
abrasive because there's no way to grip
it. I get full mileage from each 9x11-in.
sheet by starting with a 114 x 3% x 4le-in.
block and several 42 x 14-in. strips of
tough wrapping paper. I glue each abrasive
sheet to the center of the paper strip with
rubber cement and wrap the ends around
the block.—Andrew Vena

Adjustable workholder

Holding work for soldering is made ri-
diculously simple with a jig improvised
from a common strap hinge. You drive the
pin from the hinge and replace it with a
bolt and wingnut. Then drill a row of
holes along the edge of each hinge leaf for
two alligator clips attached with small
stovebolts. In use, the hinge is held in a
vise and the work is clamped in the clips.
Then the hinge is adjusted to hold the work
at the angle you want and the wingnut
tightened.—Daniel Bousha

Bobby-pin ‘fingers’

Sneak a bobby pin from your wife’s
dressing table and you have the makings
of a handy tweezer-like tool for holding
the tiniest of screws. Fitted with a dowel
handle, the pin is extra handy for mod-
el-work or repairing cameras and other
delicate instruments where the screws are
just too small to hold with the fingers.
You form a groove in the beveled end of
the dowel, place the pin in it, drive a tiny
screw through its loop and fill the groove
with epoxy cement.—Walter E. Burton
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Sandpaper
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wrapping paper |l

Fill recess with
cement or putty
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METALWORKING

VITRIFIED GRINDING WHEEL cemented to turned steel backing plate with epoxy won't shatter and fly apart

How to Mount Grinding

Wheels With Epoxy

Cementing a wheel to an arbor or backing
plate adapts it for special grinding jobs

By JOHN BURROUGHS

MALL GRINDING POINTS made for
use in hand grinders are cemented on
steel shanks. Large grinding wheels used
industrially for surface grinding are ce-
mented in cast-iron driving rings. But for
many home-workshop applications, you
can use filled epoxy cement (available
from Sears) to bond ordinary vitrified
grinding wheels to special arbors, rings or
plates—safely and permanently.
Using such a wheel, it's easier to regrind
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twist drills and flat-beveled cutting tools
offhand on the grinding wheel's flat side
than on its convex face. But grinding on
the side of a flange-mounted straight
wheel isn't safe practice, since the side
pressure may fracture the wheel.

To overcome this disadvantage, you can
make a special wheel designed to with-
stand lateral pressure—as simply as ce-
menting an ordinary straight wheel to a
lathe-turned, steel backing plate. If you

POPULAR MECHANICS



AFTER MOUNTING, wheel's flat side is dressed true with end of silicon concrete-rubbing brick. Wear glasses

turn the backing plate with a raised rim
and cement the wheel in the recess, the
wheel will be self-guarded. A 60-grit alu-
minum-oxide wheel, medium grade, is the
best choice for most offhand tool grinding.
No toolrest is needed.

Similarly, if you cement a 3-in.-dia. cup
wheel on a turned arbor that can be in-
serted in a chuck, you'll be able to use the
cup in a lathe, radial saw or drill press
for otherwise difficult surface-grinding
jobs. Either a flared or straight cup, of
medium grade, is suitable. Turn the arbor
with a flange to reinforce top of the wheel.

To use the mounted cup in a metal lathe,
chuck it in the spindle and clamp the work

to the compound. To use it on a radial saw,
chuck the cup in a Jacob's-type chuck
screwed on the saw arbor and secure the
work in a machine vise fixed to the saw's
table. To use it in a drill press, chuck the
cup in the spindle and mount the work in
a vise that you can slide along a straight-
edge clamped to the table.

You needn't worry that an epoxy-
mounted wheel might fly off its mount.
Filled epoxy (the filler is powdered metal)
bonds tenaciously to clean steel and a
clean vitrified wheel. An epoxy bond sev-
eral square inches in area has surprising
strength and shock-resistance.

Warming the two-part cement as you

WHEEL BACKED BY STEEL PLATE mokes it sofe to use the face side. Paper discs and bushing are removed




CEMENTING A 3-IN. CUP WHEEL on lathe-turned ar-
bor adapts wheel for use in drill press or collet chuck

mix it lowers its viscosity and insures
thorough mixing without air entrapment.
Let the epoxy cure for several days at
room temperature before using the wheel.
You can easily dress the mounted wheel
perfectly true with the end of a silicon
carbide rubbing brick, which is better for
this particular purpose than a star-type
wheel dresser.

Observe the cardinal safety precautions
for using any abrasive wheel: always wear
protective glasses and mever stand with
your face in line with the wheel—you can
safely use a small cup wheel for machine-
grinding without a wheel guard. Use a
spindle speed roughly half the maximum
speed recommended by the wheel's manu-
facturer.

Turning at relatively low speed, the
wheel will remove metal more slowly,

TO GRIND CUTTING EDGES with a cup wheel, use
1700-2500-rpm speed, take light cuts to aveoid burning
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—«1 1-3/4" dia. flange
1/2" dia. shank

Filled epoxy

TURNED ARBOR FOR 3"-DIA, CUP WHEEL

generate heat more slowly, and act “soft”;
that is, it will wear slightly faster when
used at slow speed than it would if used at
the usual 5000 surface ft./min. A slow
spindle speed, then, helps prevent work
being ground from overheating and also
helps prevent the wheel from loading.

When surface grinding with the cup,
take successive light cuts. Rough cuts can
be perhaps three thousandths deep. For
finish grinding take a final very light pass
—around half a thousandth deep—using
very slow, even feed.

A “Dutch finish” is a toolmaker’s term
for the attractive pattern of lapped cir-
cular grinding marks a cup wheel leaves
on the work. The precision-ground Dutch
finish you can give to your metalwork
projects makes it well worth having a
small epoxy-mounted cup. * ko

WITH CUP CHUCKED, lathe or drill press can be used
for surfoce grinding. Cup gives work lap-swirl finish
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New Hardware You Should Know About

NO MORE DROOPY LEAVES with Wabash adjustable supports which permit leveling the
leaf of any drop-leaf table with just a screwdriver. To level a leaf you loosen the support
screws, insert a screwdriver in the slot of an eccentric disc and turn clockwise. Then tighten
the screws. Comes with single and dual-release handles to end fumbling and pinched fingers,
and for tables with or without aprons. Manufactured by B. Walter & Co., Inc., Wabash, Ind.

THREAD INSERTS FOR SHEET METAL attach
solidly to gauges as thin as .036 in., have
closed ends so threaded hole provided can-
not admit dust, chips, light or moisture when
screw is removed. Inserts are set by pressing
into chamfered hole. Sharp knuris bite into
edge of hole, forcing metal into circumferen-
tial groove. Inserts come in six thread sizes,
4/40 to 1/4-20, are made by Southco, Inc.,
200 Industrial Highway, Lester, Pa.

JULY 1969

ONE-PIECE NYLON FASTENER, called Jif-Lok,
blind-fastens hooks, signs, license plates,
drapery hardware and bath fixtures with light
blow of hammer. Automatically anchors it-
self, yet is removable, reusable and can't
rust. To install, drill Y4-in. hole, insert fast-
ener through fixture and hole and strike
projecting end of fastener (A). This causes
flanges on head to interlock (B). Jordan In-
dustries, Inc., 3030 N.W. 75th St., Miami, Fla.
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Wax-paper holder

If your wife has been
hounding you to make a
holder for her wax paper,
aluminum foil and food
wrap, start looking for a
soft-drink carton. You'll
find that the bottle com-
partments are just the
right size to hold six stan-
dard cutter boxes on end.
Best of all, the carton is
ready-made, letting you get
back to that other project
she’s been hounding you
about. — William Swallow

Substitute nailset

Where it's important to
avoid hammer marks when
driving common nails, the
hinge pin of a 3-in. butt is
better than a regular nail-
set to set the nails flush. Its
blunt end “fits” the large
nailhead and is less apt to
slip, and its ball end pro-
vides a good striking sur-
face. Such pins make fine
substitutes for a nailset
when the ends are ground
down to a ls-in. tapered
point.—Wilfred Beaver

Key-chuck hook

A portable electric drill
can be a problem to hang
from a Peg-Board hook.
Most drills just aren't de-
signed to hang up. Some-
times you can do it by the
cord. However, a most
clever way is to make the
chuck key double as a
hook. Simply drive out the
original crossbar and re-
place with a tight-fitting
eyebolt. Just hand-tighten
the chuck to clamp the key
for hanging.—Peter Legon

NEXT MONTH IN SHOP AND CRAFTS -l
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GREAT PROJECTS OF THE PAST. Of the many projects published in Popular Mechanics
down through the years there have been those which were exceptionally popular with
readers. One such project was a family game table published in October 1958. In
this first of several “all-time greats," we are repeating the plans for this popular work-
shop project in our August issue. Others will follow from time to time.

BUILD THIS MODEL BEAM ENGINE. Our many readers who found great delight in
modeling the 24-pounder in our February issue will experience even greater enjoyment
in building this actual working model of a walking-beam engine. Requires no castings.
If you like to build models, don't miss this beauty next month.

UPSIDE-DOWN TURNING. By inverting the tool bit and mounting it behind the work-
piece instead of in front, you'll be able to speed and improve many operations on
your metalworking lathe with this “backward” technique. It requires no modification
of the lathe, and the added attachments can be removed in a jiffy. Learn more
about this unorthodox procedure in the August issue.

FOLDAWAY HOBBY CENTER. Here's a hobbyist’s dream, a work center that has every-
thing to provide the ultimate in a place to work. Swinging panels, roomy drawers and
countless shelves provide storage galore, and it all folds into a compact unit when you
walk away. Whatever your hobbies, this work center is for you. Complete plans are in
the August PM.
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SEE OUR MEN ON THE MOON
{Continued from page 93)

brought a cheer from the people back at
Mission Control.

In the vacuum of space, radio waves
and other forms of electromagnetic en-
ergy flash straight across the voids. There
are no hills to deflect them or metallic
rocks to absorb them, as on Earth. The
signals that left Apollo 8 as 20 watts ar-
rived at Earth only slightly diminished.

There, the third key element came into
play—=85-foot, S-band receiving antennas
spaced 120° apart around the globe so that
at least one of them has the moon in
“view” at all times. The big dishes are lo-
cated at Goldstone, Calif.; Canberra, Aus-
tralia, and Madrid.

Apollo 8's TV signal required process-
ing. Here on Earth, the TV spot flashes
across our screens at a rate of 30 frames
per second, 60 fields per second, covering
525 lines each time. This makes for flick-
erfree, sharp viewing. But such an operat-
ing mode requires heavy, high-powered
equipment,

The camera system RCA designed for
Apollo 8 produces only 10 frames per sec-
ond, made up of only 320 lines—not quite

The camera will function
both in bright sunlight
and nearly total darkness

as clear, nor quite as sharp as commercial
TV, and prone to jerkiness when either
astronauts or camera move too rapidly. It
was, however, eminently viewable.

The Apollo TV system and commercial
systems are not electronically compatible.
That is, one can't simply be plugged into
the other without fouling up the picture.

RCA solved this problem with “scan
conversion” equipment—the fourth key
technological accomplishment. A commer-
cial vidicon camera was set up in front of
a slow-scan monitor, its output linked
to a magnetic disc recorder (the same
kind used for “stop motion” foothall
Elays]. The disc recorder did the trick

y repeating the 10-frames-per-second
Apollo pictures enough times to make up
the 60 fields needed for commercial TV.
For each second of broadcast there were
only 10 actual changes of image; the oth-
ers were repeats.

Scan conversion equipment was in-
stalled at Goldstone and Madrid. Gold-
stone sent the converted signal through
regular coaxial cable channels to Mission
Control in Houston. From there the
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broadcasts were distributed through con-
ventional channels across the United
States.

In Spain, a similar operation was car-
ried out. Converted images were sent by
coaxial cable to London for distribution to
all of Europe and Asia.

But Apollo 8 was really just a begin-
ning. Apolle 9 roared into Earth orbit
with even more sophisticated television
equipment aboard. The camera on Apollo
9, slated for later use during the actual
moon landings, is designed to function
both in bright sunlight and in the nearly
total darkness of the lunar night.

Key to this capability is a secondary
electron conduction (SEC) tube invented
by scientists at the Westinghouse Re-
search Laboratories in Pittsburgh and in-
stalled in the 7.25-pound camera.

SEC tubes convert light into electrieal
signals which then are amplified hundreds
of times before being converted back into
visible images. In scientific terms, the
Westinghouse camera has a light range of
from 0.007 to 12,600 foot-lamberts. On the
moon, that means from bright sunshine to
dim earthshine.

While the camera's main use will be to
let us watch from Earth as astronauts
walk about the moon's surface, it can also
be used for scientific purposes. A fine-
detail, slow-scan rate of 5 frames per
second will transmit moon views tc Earth
with a resolution of 1280 lines. That ap-
proaches the quality associated with stan-
dard photographic camera systems.

The Apollo missions have dramatically
demonstrated that the days of solitude in
space are over. Thanks to TV, we're all
space travelers now. * %k

Tactile vision for the blind

Blind persons can “see” with their skin
using a vision substitution system recently
developed in San Francisco.

In utilizing the system—called Tactile
Vision Substitution System—a blind per-
son scans objects with a television camera.
The image received by the camera is
broken down into electrical impulses, then
transmitted to stimulators. The stimulators
recreate the picture on the observer’s back
by means of plastic-tipped vibrators. Thus,
the user is “seeing” with his skin.

Developers of the system are Drs. Paul
Bach-y-Rita, Carter C. Collins and their
associates at the Smith-Kettlewell Insti-
tute of Visual Sciences, Pacific Medical
Center.

The bulky, 50-pound prototype can be
developed into a pnrt.abll:: system weigh-
ing about five pounds and costing less than
$1000, the developers believe.
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40 WAYS TO TEST A CAMPER
(Continued from page 79)

has a perfect right to set up his demo
runs with a minimum of friction. He
might even argue, with some truth, that a
properly equipped car and experienced
driver is the best way to demonstrate
trailer-towing. The point here is that you
won't be sure how the trailer will react
with your car, on roads you select, under
conditions very different from those the
salesman selects for you. Insist on choos-
ing the route yourself. Insist on driving
the demo car for part of the towing test.
Better still, tow the trailer with your car.
If the dealer’s insurance provisions will
not allow the use of another car, then
you've got to base your judgment on the
test with the company car. Make sure you
inspect the car. Know what extra towing
equipment it has.

When the trailer is attached and equal-
izer-hitch spring bars are cinched up
properly, the car and trailer should be
level. Frames will be on a different plane
separated by several inches, but both
frames must be level when parked on
level ground. If the rear end of the car
sags, cinch up on spring bars until it

Never let anyone tell you
that the trailer should
be towed tongue-high . . .

comes up to level, If the sag cannot be
corrected mechanically, the trailer is too
heavy for your car.

If the trailer sags in the rear and tilts
in front, the hitech spring bars are ad-
justed too high. Drop down one or two
links. Never let anyone tell you that the
trailer should be towed tongue-high,
sometimes referred to as a “rake.”

Any trailer weighing over 1500 pounds
should be equipped with its own separate
brake system, controlled from the car's
foot-pedal brakes. Ask about the type of
brake controller. Automobile manufac-
turers now say they prefer there be no
tap-in of hydraulic lines on the towing
vehicle. You can get around this by using
an all-electric trailer-brake controller.
(Chrysler Corp. recently stated that di-
rect connection of hydraulic brakes on the
car to the trailer is “not acceptable.”
Other auto companies have stated similar
views, but in language less specific.)

Regardless of trailer weight, when
you're on the hiﬁhway the trailer should
track smoothly through corners. It should
change lanes without wobbling. In gen-
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eral, the trailer should act like part of the
car. A trailer that “surges” forward-and-
back is out of balance. A trailer that slams
down violently over dips in the road, then
rocks in a rough pitch-and-yaw motion, is
a poor handler.

When testing a truck-mounted eamper,
remember that the way a coach handles
on a pickup depends on the platform un-
derneath it. An old truck with worn
springs and flabby tires will not give the
coach a fair test-ride! But if the truck is
less than two years old, you ean safely
consider it a good carrier for the check-
out. It isn’t likely that a coach dealer will
load a new camper on your truck for a
demo run. Most often, he uses his own
company truck. The truck will be
equipped with heavy-duty suspension and
husky wide tires. It will have a long
wheelbase. (These three options are the
most important for pickup campers.)

After loading, give the truck a quick
visual check. It shouldn’t tip more than an
inch in the rear. The springs will depress
slightly, but on a horizontal plane. I'd go
along with a two or three-inch drop ver-
tically, so long as that rear end doesn’t
sag. Now stand on one end of the truck’s
rear bumper. Bounce up and down. When
you step off, the bounce should stop al-
most instantly.

Make sure that the loaded weight of a
coach does not exceed the payload capac-
ity of your particular pickup. For exam-
ple, let's say you have a 1967 Ford pickup
with 7500 pounds gross vehicle weight.
The truck will weigh about 4000 pounds
empty. That leaves 3500 pounds for “pay-
load.” This means that you can safely haul
loads up to 3500 pounds, but I like a
safety factor of 500 to 800 pounds. In other
words, total coach weight—loaded—could
be 2500 to 3000 pounds, sufficient for al-
most any slide-in coach now in production.

On the highway, deliberately make
jackrabbit starts and a few slow-speed
panic stops, At low speeds, whip the steer-
ing wheel just a little to test lateral roll.
If the coach wobbles constantly, tilts un-
der the pressure of even a light breeze—
watch out. A well balanced coach will
have most of its weight concentrated be-
low the belt-line—below the top of the
trucks' cargo-box sides. Water tank (at
about 200 pounds or more), storage bat-
teries and other heavy items should be
below that line. Appliances like rangetop
stoves and iceboxes really don’t weigh
much, though I like to see them installed
as low as is practical inside the coach.

If there is a stretch of windy road
somewhere close by, head for it. I can’t
think of a test more inclined to tattle on a
poorly balanced camper coach. Hard winds
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will push the coach over into a slight tilt,
which is normal. But when the gust stops,
a good coach will right itself instantly
without wobbling,

Changing lanes rapidly will unearth the
same trouble in an unbalanced rig. Re-
member, pickup-truck engines are avail-
able at 200 to 310 hp, which is enough
latitude, even for demanding buyers. Ac-
tually drive the truck yourself for 30
minutes or so.

The critical factor in a truck-mounted
coach is stability. If it handles smoothly,
without excessive wobbling or sagging or
bouncing, it's a good prospect.

To test a motor home or van, pick a
stretch of very rough road. The larger the
unit, the more important the suspension
system. The ride should be firm but com-
fortable. Pick a hill and try a few steep
ascents and descents. The brakes should
hold without fading. The engine should
have adequate climbing power.

Observe the gauges. The engine tem-
perature may climb a bit, but it should
not operate in the red zone. If the engine is
a large one, yet the vehicle seems to be
straining to climb hills, perhaps the axle
ratio is incorrect for that particular tire
and engine situation. Tracking and steer-
ing should not require unusual physical
effort. The seating in the cockpit of a
motor home should allow good vision all
around, and it should not be a cramped,
tiring position.

Servicing of vans and motor homes
should be easy, including checking oil,
adding water to the radiator and making
minor adjustments to the engine.

Checking out a fold-up camping trailer
should begin with the lifting mechanism.
Some are raised manually. Others require
a cranking or racheting action. Some new
models are raised by tiny electric servo
motors at the touch of a button. Look for
the following: Lifting action should be
uniformly smooth. All four corners should
lift together, with no lagging or dragging
effect. If the crank requires unusual phys-
ical effort, that's bad. Some trailers have
a dual-choice lift: One side raises the top
faster, but requires extra effort; the other
side lifts slowly, but more easily. The time
required to raise the top of a trailer
should be only one-fourth the get-ready
time. Rate the trailer's simplicity with
high marks.

One well-known trailer requires 27
minutes to raise, snap down fabric, install
door and fold out the bedroom wings.
That's too much. Total get-ready time
should be about 10 minutes.

Testing the recreation vehicle you want
before you buy can assure top quality for
the money you want to spend. * k&
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first lesson. Eosy payment plans,
Send for free &4-poge book.
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“$710850

I — eur
SERVICING RADIATORS!” M
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OUTBOARD IGNITION CHECK

(Continued from page 141)

voltage is being applied to the condenser
by the analyzer. Don't handle test leads.
Before disconnecting the leads from the
condenser, be sure the turn selector
switch of the analyzer is off.

In newer outboard engines, a coil that's
removed from the magneto and then rein-
stalled can go on in only one way—the
right way. This is not true of all magnetos,
however. In some, a correct airspace has
to be left between a coil and its core.

To be on the safe side, if you have to
remove a coil, first measure exactly the
distance between the face of the coil and
the edge of the coil seat. When put:ing the
coil back in place, set it to this specifica-
tion. Do not tamper with the core. ..

When connected to the magneto con-
denser. the coil is tested under actual
operating conditions. The analyzer pro-
vides an interrupted primary current and

| measures the induced secondary voltage.

If the coil’s okay, the meter will show it.

Test leads from the magneto analyzer
are connected to ground, to the coil pri-
mary and to the secondary (Photo 8).
Adjust the meter as specified in the in-
struction book. Note the meter reading.

A low reading means that the coil is
weak and must be replaced. You can get a
higher reading by increasing primary cur-
rent, but this is false. The coil is shot if it
won't come up to spec with the primary
current that's specified in the instruction
book.

Now, check the coil for leakage by run-
ning a test probe over the housing. Re-
place any coil that's leaking.

To test a sparkplug high-tension lead
with its respective coil, disconnect the
meter lead that runs to the secondary.
Leave the other leads in place and probe
the entire surface of the sparkplug lead
(Photo 9). If insulation has broken down,

you’ll get flashover. Replace the lead.

Magnets are located in the flywheel
(Photo 10). They could be damaged by a

| hammer blow or a dropped flywheel, so be

careful. Before replacing the flywheel, use
mineral spirits to clean magnets of foreign
matter that could hamper their function.
The importance of periodic inspection
of sparkplugs, followed by cleaning or
replacement, cannot be overemphasized in
your preventive maintenance of an out-
board ignition system. Dirty or worn plugs
are the major cause of ignition failure.
When installing new plugs, be sure
gaskets are replaced. Start the plug into
the cylinder with your fingers to avoid
cross-threading. Run them up ﬁnger-hght
and torque to 20 ft.-lbs. * *
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FIT YOUR SWIMMING MASK

{Continued from page 172)

high) and run a }is-in. groove in the plas-
tic 13 in. from the top. Then slice the strip
into eight pieces 14 in. wide.

Divide the circles previously traced
around the lenses into four equal divi-
sions. Make holes in the insert’s protective
paper large enough to mark the plastic
with a grease pencil at the division points
and then remove the protective paper.

Cement three of the stilts for one of the |
lens to the plastic insert on top of the pen- |
cil marks. Make sure before cementing |

the stilts that the notches are facing ex-
actly where the lens is going to he. Don't
allow any of the cement to get on the sur-

face of the insert except where you need |
it because it will cloud the surface so that |

you can’t see through it.

Let the cement dry for five minutes, |

then insert one lens, being sure that the
lens is the correct one for the particular
eye, If there is an astigmatism involved,
make sure the lens is properly oriented
with the notched edge at the top. Line up

the fourth stilt and cement it. Hold the |

lens firmly in place for five minutes, or

until the cement is dry. Repeat the pro-

cedure for the second lens.

Place the faceplate insert on the inside |
of the glass faceplate and reassemble the |

swimming mask. Now you should be able
to see where you are going underwater—
even though you do faintly resemble a
bug-eyed monster.—Allen Browning

THOSE WILD NEW BIKES

{Continued from page 155)

(but not all discount houses) stock both
types, but take the old tire along if in
doubt when you buy a replacement, as
neither type fits the other’s rim. A hook
bead’s inner diameter is a shade too small
for a Schwinn wheel, and a Schwinn tire
is just a bit too loose to seat where a hook
bead should be. You can tell them apart
by their labels. Flat-sided tires are usu-
ally width-marked in fractions, as 26 x
135 (lightweight) or 26 x 134 (middle-
weight), while hook-bead types of the
same sizes are generally marked in deci-
mals, as 26 x 1.375 and 26 x 1.75.

Converting an old bike to a high-riser

takes but a few minutes. Kits include ba-

nana-style seat, high-rise handlebars, re-

flector and all fittings. Some come with a |

sissy bar. Mainly for looks, the bars pro-
vide some protection from back flips when
doing the “wheelie.”
A derailleur can be added to any bike
(Please turn to page 194)
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Meet

the sharper
sbooter

The Kobak InstamaTic 814
Camera lets you shoot sharper, clearer
pictures your very first time out. For
three reasons. One, it has the superb
new super-sharp 4-element /2.8
Kopax Extar Lens. Two, it has a
coupled rangefinder. And three, it does
practically everything for you
automatical }r

F‘f Just drop in the
g film. Automatically,
the 814" adjusts

"M for the film speed.
# Automatically
adjusts for the light, too ... tells you if

the batteries are okay...warns when
to use flash. And for easy shooting,
both film and flashcube advance auto-
matically.

See this sharper shooter, less than
$145, at your Kodak dealer’s.

Price subject to change without notice.

Kodak Instamatic' 814
Camera.
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THOSE WILD NEW BIKES

(Continued from page 193)

Check the Kind
of Body You Want

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

Jusr tell me, in coupon below, the kind
of hody you want—and Il give it 1o

that has a wide frame spacing at the rear
wheel, otherwise an internal shift must be
used. To change over to an internal-shift
hub, the wheel has to be respoked, or
“relaced” as the pros call it. To do this
you first remove the old spokes with a
nipple wrench and then relace with new
spokes. A nipple is the name of the “nut”
which anchors the threaded end of the

you Hf; l-;i\H'I‘ !En“'!'" :|’1-l|1-||nl,>|J will e
2.7 M ramie- fof,"” My easy, 3
BT;Tﬁ:inutrliu}' mvfl?::f “illz ma:e SPOke tﬂ the_rlm' . .
your chest and shoulders hulge . . . Start lacing by slipping one spoke
arms and legs surge with power 4 ¥
s ¥ouT whole body. feel through any hole in the hub’s flange and
‘allve!™

placing the spoke’s head on the inside.
Then insert the threaded end in any
hole in the rim and tighten the nipple.
Insert the second spoke next to the first
one in the flange but with its head on the
outside, and insert its threaded end in
I the rim, 15 holes from the first, and tight-
en. The third spoke is inserted in the
next hole in the flange and then in the
rim, five holes from the first spoke. The

(M FREE BOOK REITCWITE;
. I hecame
“YWorld's Most Perfectly
oo =4 . Developed Man'"—Mall

- ] cotpon! CHARLES AT-
LAR, Dept. 87, 115 East
B 29rd Htrect, New York
i d Clty, N, Y, 10010

| CHARLES ATLAS, Dept. B7
1 115 East 23rd 5t., New York, N. Y. 10010
Dear Charles Atlas: Here's the Kind of Buody 1 wanl: I
| {Check as many as you like)
I Broader Chest, Shoulders Powerful Arms, Legs, Grip |
More weight—Salid— Slimmer Waist, Hips
|

in the Right Places Better Sleep, More Energy | | fourth spoke is inserted the same way as
Send me absolutely FREE a copy u_'rkrnur f“ﬂ““"fw"‘“,;"“m"h”;"._i th d 15 h 1 f h hi d 1
| o e it photographs, Bnswers to vital quesiions, Lot oles from the third. Fol-
| M valukble adrics. o obifigaiin. | | low this procedure around the rim. Spokes
[ PRINT NAME.....oooooonninmnnannanerees AGE....... | | are kept in rim holes which are on the
| ABDRESS ....oooeniniiinntrannna et | | same side as those in the hub'’s flange.
R 1L 1 T TR STTrRYy L. COBE............ ] When one side of the hub is laced, you
__in Enaiand send to: Charies Atlas, Chitty St London, W. 1, | turn the wheel over and lace the other.

Since the holes in one flange are not di-
rectly opposite those in the other, you
start the first spoke in a hole which is
just aft of its mating one in the opposite
flange. You can determine the right hole
by passing a straight wire from one side
to the other. From here on you follow
the same lacing pattern as before.

Finally, you true up the wheel by rest-
ing it in the front fork and finger-tight-
ening the nipples one by one and little by
little until the wobble is eliminated. This
may require loosening one and tightening
another. When the wheel runs true, tight-
en all the spokes the same amount with a
special wrench. They should “ping” when

Learn To Be A

LOCKSMITH

PROFESSIONAL
KEY MACHINE
YOURS TO KEEP!

Big demand for skilled Locksmiths! Earn big money
gspare time in your own home. Be your own boss:
earn steady, year ‘round income with no layoffs.
BELSAW INSTITUTE training, approved by master
locksmiths, teaches you to make keys, open_and
repair locks on homes, cars and buildings. Easy,
illustrated lessons complete with ALL tools and
supplies, including the $125 Key Machine which is
yours to keep. Shows you how to get jobs, how to
charge, how to earn while you learn and how to
build a lifetime, cash-profit business.

Read These Reports from Belsaw Graduates:

Oscar Larson, Long Beach, Calif.: *'I have all the locksmith work
| can handle in spare time. | give hearty thanks for your wonder-
ful training.""

Herbert Bernard, Point Pleasant, N. J.: I recommend your course
highly. Locksmithing gives me real enjoyment and extra money.'
1. Marko, Ferndale, Mich.: '"With me locksmithing is full tima.
I sincerely thank you for giving me this chance to better myself."
J. W. Cookman, Lakeland, Fla.: "I've been in full time lock.
smithing for three months. Thanks for your fine cooperation.””

Accredited Member National Home Study Council. Approved
for Veterans. Mail coupon today ...no salesman will call,

| gELSAW INSTITUTE

| 100K Field Bidg., Kansas City, Mo, 64111

I send FREE book, “'Keys To Your Futurel'
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tightened properly.

When you want to raise or lower han-
dlebars, you must remove the stem from
the fork tube. To do this you back out
the stem clamp bolt for about ¥ in. and
give the bolt head a sharp tap with a
hammer. This frees the stem locking
wedge at the lower end. The stem is
raised or lowered by twisting the handle
bars from side to side as you lift up or
bear down.

To change from old to new handlebars
you must pass them through the handle-
bar clamp. To do this, remove one handle
grip and loosen the clamp bolt. If it won't
slip through, tap the handlebar sharply
with a wood block and hammer. ** %
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FREE —~Popular Mechanics
Catalog of Publications
and Pro:ects

" This FREE Booklet From Popular Mechanics
'Can Save You Hundreds of Dollars, And
Bring You A Lifetime of Enjoyment!

Now You Can Have Your Own Sail
Boat, Motor Boat, Swimming Pool, Built-in-
- Furniture—Almost Anything For The Home

Or Week-end Fun—At A Fraction Of The

i ~ Usual Cost.

Just imagine a fun-filled week-end like this! You can relax and enjoy playing
the host, entertaining your friends on the patio or recreation room, have a
cook-out, then a swim in the pool.

Or, perhaps you've been putting off that week-end project—building shelves
and furniture . . . paneling a room.. . . fixing a leaking faucet . . . or odd jobs that
require repairing and painting.

l.r.rt the experts show you how you can have all these things and more. We'll
o s show you how easy it isl All you need are these

i step-by-step instructions from the experts — the
~ editors of POPULAR MECHANICS.

Easy-to-follow plans are availoble for many
wonderful additions and improvements for your
home, from a simple bookcase to a complete house
—projects you can do yourself in your own shop in
your spare time, And think of the money you'll save
—up to hundreds of dollars—by doing them yourself.
In addition, you save on expensive contractors
and long-term loans. Hundreds of practical, money-saving ideas—you’ll find a goldmine of hard-to-
locate information—literally hundreds of practical ideas, booklets and plans to enrich and beautify
your home on such subjects as:

Boats and boating equipment/bookcases, shelves, cabinets, tables/clocks—early American, grand-
fathers/camping trailers and equipment/working with glass/electric wiring/furniture; woodworking
projects/hydroplane/models: ships, airplanes, sports cars, steam engine, etc./gardening equipment,
planters, lawn and tree care/houses—complete architectural plans/painting, interior and exterior;
wallpapering/TV, hi-fi and stereo equipment; cabinets/plastic molding/playhouses/how to do your
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FIRST DAY ON THE MOON

{Continued from page 87)

give physicists precious data on the com-
position of the solar wind that breezes
through space.

Now, Armstrong makes a reconnais-
sance of the LM, circling the craft and
taking pictures of the landing site and sur-
rounding terrain. He ends this walking
tour on the side opposite the MESA.

30 Minutes. If Goldstone and the other
big antennas in NASA’s network are out
of optimum range, Armstrong pulls out a
six-foot dish antenna folded inside a
hatch of the LM’s body. He unfolds it and
points it toward Earth. Inside the LM,
Buzz Aldrin thumbs a switch that trans-
fers TV transmission to the highly effi-
cient parabolic antenna just erected. One
and a half seconds later, the time needed
for the signal to reach Earth, home TV
screens should light up with the scene of
Armstrong lumbering toward the LM.

1 Hour 30 Minutes. At the MESA, Al-
drin lifts what looks like a large toolbox
onto a waist-high, two-foot-square table
that unfolded as the MESA slid out. From
the aluminum box he unloads a hammer,
scoop, tongs and an extension handle that

. « « solar-cell seismometer
picks up any rumbles inside
the moon and radios the
information to Earth.

fits all the tools. The astronauts can't
bend over. At most, and only in an emer-
gency, will they kneel. So, Aldrin attaches
the extension handle to the scoop, and
shovels moon “gravel” into the box. When
it's filled, he closes the lid and pulls the
levers on metal straps around the box.
Teflon seals preserve the moon vacuum
inside.

1 Hour 40 Minutes. About the time Al-
drin is sealing the rock box, NASA makes
a crucial decision. The backpacks are
designed to hold a four-hour oxygen sup-
ply. But, depending on how much oxygen
the pair actually has consumed—a mea-
sure of the efforts needed to work in low
gravity—and how tired they are, NASA
will opt for a three-hour EVA or call a
halt after two hours.

If it's a three-hour EVA, Armstrong
sets up two instruments that will stay on
the moon. The first is a solar-cell-pow-
ered seismometer, which he deposits 30
feet or so from the LM. The device, which
stays active for more than a year, picks
up any rumbles inside the moon and ra-
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dios the information to Earth. Such data
could provide clues to the moon's origin.

The second instrument is a panel of
optical reflectors that Armstrong points
toward Earth. Laser light beamed from
various Earth stations and reflected by
the device can be seen through telescopes.
The information gleaned from these re-
flections will pinpoint the distance be-
tween Earth and moon, various continents
and even locations within a given country.

Meanwhile, Aldrin has three important
jobs to do. After shuffling some 40 feet
from the LM (probably still within range
of the TV camera's wide-angle lens), he'll
plunge a hollow tube into moon soil. As
he does so, two metal paddles will sweep
away the soil's top layers, exposing a pure
sample underneath. On Earth, biologists
will examine the sample, automatically
sealed in a plastic bag when Aldrin with-
draws the tube, for evidence of micro-
organisms.

Next, he fills up a jar-sized container
with moon pebbles. A special seal pre-
serves a perfect vacuum, which will allow
geologists to determine how much, if at
all, other moon samples became altered
through exposure to even a few mole-
cules of air. The last task is to hammer a
hollow tube a few inches into moon soil.
This core sample may tell geologists how
the sun's rays have altered minerals on
the moon’s surface.

2 Hours 15 Minutes. For the next half
hour, the pair load up another box with
lunar rocks, ambling as far as 300 feet
from the LM to get a varied selection.

2 Hours 40 Minutes. The pair wind up
the EVA. Armstrong walks to the solar
wind experiment, folds up the aluminum
foil, and puts it into the rock box, which
he carries. Aldrin climbs into the LM and
hauls up both rock boxes with a small
pulley. Once Armstrong enters the com-
partment and closes the hatch, the LM is
repressurized. The pair take off their
backpacks and connect their suits to the
LM'’s internal oxygen supply.

The LM can carry only about 18 extra
moon pounds (equal to 108 Earth pounds)
on its return to the command module. So,
the men remove the film cartridges from
their cameras and throw out their Hassel-
blads and backpacks. They seal the hatch
again and repressurize the compartment.

The astronauts finish their moon stay
with a meal, eight hours of rest, and an-
other countdown of the LM. When the
command module orbits to a rendezvous
position, they blast off to meet it, leaving
behind the descent stage of the LM plus a
good deal of expensive equipment.

Man's first day on the moon has come
to an end. % %k
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THE DEATH OF WORLD GLORY
(Continued from page 111)

tinctly remembers two ‘“big noises” and
he felt the ship “rear up twice.”

Markakis later testified in Greece: “The
motion was quite unlike anything I had
ever felt. It was very abrupt and very
violent. The movement up and down was
extraordinary for a ship that size. The
speed of the up and down motion was
incredible.”

When Markakis got on deck, he saw the
vessel was in two parts. As the sections
separated, oil began pouring into the wa-
ter between the sections.

Suddenly the shout went up: “Fire!”

The oil in the water was ablaze and
threatened to turn the severed halves of
World Glory into flaming tombs for the
men aboard.

Exactly what happened next is hard to
determine. Only pieces of action and iso-
lated comments can be patched together
from reports of survivors. They tell a sto-
ry of confusion and uncertainty, but also
one of admirable calmness and courage
under threat of death.

How many men were swept overboard
during the breakup will never be known,
but eight men gathered in the pilot house
on the forward section after the breakup
—~Captain Androutsopoulos, Chief Officer

He saw the officer for the
last time . . . still standing
stoically in the wheelhouse

Ananiadis, Radio Officer Barry, two able-
bodied seamen, the second officer, the
third officer and a messman.

Chief Officer Ananiadis began firing red
parachute flares to attract passing vessels.
One ship was visible on the horizon. She
was later identified as the tanker Chevron
Frankfurt. Two flares burst high above
the ship, then the third exploded in Ana-
niadis' hand. He had inadvertently grasped
the wrong end. By then the fire between
the two halves of his ship was burning so
fiercely that he considered the blaze an
adequate signal of distress.

Captain Androutsopoulos, after a quick
evaluation of the situation, shouted an
order to Radio Officer Barry: “Send an
S0S8.”

Barry, who had come to the bridge from
the radio room on orders from the chief
officer, now hurried back to his radio
shack to find the room covered with crude
oil. The portholes had been stove in and
each successive wave brought more crude
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oil, mixed with seawater, swirling through
the room.

Back on the bridge, Barry made his
report: “My equipment is unworkable. I
can't send a distress message.”

But there was still a secondary trans-
mitter located in the chartroom. Barry and
one of the seamen pushed their way into
it. Just as guickly, they were pushed out
by seawater and oil that came flooding in.
The sailor was actually washed from the
chartroom into the wheelhouse. The mes-
sage was never sent.

As the forward section settled farther
into the sea, the other seaman struggled
through to the bridge to report that the
port lifeboat was in danger of coming
adrift. Captain Androutsopoulos and Chief
Officer Ananiadis rushed onto the port
wing of the bridge just as another roller
washed over the ship. Both men disap-
peared overboard: Captain Androutsop-
oulos was never seen again.

The six men remaining on the bridge
retreated to the starboard side, away from
the brunt of the sea. Then one by one,
four men jumped into the sea. The for-
ward section was sinking bow high. Only
Radio Officer Barry and the second officer
remained. Barry wore a lifejacket. The
second officer did not.

In growing panie, the yvoung Irishman
urged the Greek officer to don a jacket,
too: “I'm going to jump. Come with me.”

Disdainfully, the second officer pointed
to the raging sea and asked, “Where are
you going?”

He made no attempt to leave the ship
and neither did he don a lifejacket. As
Barry was washed away by a wave, he
saw the World Glory's second officer for
the last time—still standing stoically in
the wheelhouse.

On the stern section, an even larger
group gathered on deck following the
breakup. With the oil still ablaze between
the sections, the chief engineer—fearing
an explosion—ordered the men to launch
the starboard lifeboat.

Before the lifeboat could be lowered,
another towering roller swept down on
what was left of World Glory, snuffing out
the fire in its wake. The chief engineer,
seeing the fire had been extinguished and
that the stern section was still afloat, or-
dered the men out of the lifeboat. Within
minutes, the lifeboat was battered into
splinters against the side of the ship.

The men had one hope to ride out the
storm. All watertight doors were shut and
all overboard discharges closed. Watch-
keepers were organized.

One man flashed an SOS to the Chevron
Frankfurt, which acknowledged the mes-
sage. It was the Chevron Frankfort, in
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fact, that first flashed the word of World
Glory's distress.

On the stern, hopes rose as the section
appeared to be holding its own against the
sea. For two and a half hours, the stern
bounced crazily in the stormy seas.

About 1730, however, the struggle took
a turn for the worse, The forward section
of the stern sloped downward. Heavy seas
crashed into it. Great gushes of oil poured
out as internal bulkheads cracked and
split. At 1900 hours, two tremendous seas
hit the stern. She started to go under.

Men still aboard gathered at the fantail
where they slid into the oil-covered wa-
ter. The stern upended and plunged to-
ward the bottom, sending the last of the
crew into the ocean. The ship's propeller
was etched against the evening sky as the
stern sank. The Cape rollers had claimed
another victim.

It is incredible that any of the men sur-
vived that stormy sea. That any did can
be attributed to the warmth of the water
and air. The last reading before the disas-
;?]x; glaced both water and air temperature

Bitter ordeal for 10 survivors

Even so, it was a long and bitter ordeal.
Chief Officer Ananiadis swam for 24 hours
before being picked up by a whaler. Radio
Officer Barry, not a strong swimmer, was
kept afloat by his lifejacket for 23 hours
before another whaler rescued him.

Third Engineer Kalaras was in the wa-
ter 18 hours. Fireman Markaris, his eyes
blinded by oil, floated for 20 hours before
he was rescued. All survivors were in the
water through the long night and well into
the next day.

By the next evening, when the search
ended, four vessels had rescued 10 men.
All were weak, in a state of shock, and
close to death. The identities of the four
rescue vessels were listed as the whaler
Hovelmeier, another whaler in the books
simply by her number, “29,” and two oth-
er ships, the Natal and Forrest Hill.

With the Suez Canal still closed, the
fate of World Glory serves as a grim re-
minder to captains that Cape rollers off
the African coast have little regard for
the size of today’s supertankers. And with
more than 600 tankers a year now round-
ing the Cape of Good Hope, the World
Glory disaster is a warning to South Africa
of the growing oil-pollution threat to her
coast. Oil from World Glory spread 130
miles and came within two miles of the
beaches. South Africa used three crop-
spraying planes and 12 ships to disperse
the oil slick with detergents. Not until 12
days later, with favorable winds and cur-
rents, was the danger passed. * ok k
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PHOTOGRAPHING YOUR BOAT

{Continued from page 115)

—a stern view with someone at the helm
or a shot across the bow into a blazing
sunset.

Warren prefers his subjects out in open
water, Dockside shots are too passive, he
believes. Besides, the dock gets in the
way, and you can't change the sun’s direec-
tion if necessary to illuminate the boat's
best angle.

To shoot in the open, you need a chase
boat to follow your subject. It should be
fast and as stable as possible. Get someone
to do the driving so you can be free to
concentrate on the picture-taking.

“Circle the boat being photographed,”
says Warren, “to find its best angle and to
see which side is best for the sun. Then
pick a spot, back off, and signal the oper-
ator to move your subject boat to the spot
you've picked. When it gets there, start
shooting.”

Warren says never to shoot a sailboat
when it's tacking because the sails go
slack. Also, the crew is busy then and
may not be in the most photogenic posi-
tions. He likes people on the boats he
photographs to add reality. Best spots, he
finds, are at the helm or tiller. If possible,

Fog adds drama, is often
effective in eliminating
an offensive background

he likes to use a low angle to silhouette
them against the sky.

With 35-mm cameras, filters are seldom
necessary for rich, dark skies, Warren has
found. But he cautions against overexpo-
sure, which can block up highlights.
“There's more light out on the water than
most people think. Proper exposure is es-
sential.” A good guide is one stop less than
needed for the same sky conditions on
land.

If you want to experiment with filters, a
yellow K2 or deep yellow G will darken
a light, colorless sky. Spectacular black-
sky effects can be achieved with a red A
filter. With color films, you can use a Pola-
Sereen, which will darken the sky without
changing the color of the picture. It will
also banish sun glare from the water’s
surface and kill harsh reflections from
windshields, portholes and shiny hulls.

Camera shake can be a serious problem
when the chase boat pitches and rolls un-
der the photographer, Warren suggests a
shutter speed of at least Y5mth of a sec-
ond, never slower. In heavy seas, oooth
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of a second may be necessary, especially
to freeze droplets of spray.

Warren prefers a shooting angle just off
the bow for most kinds of boats. Side
shots, often requested by clients, are bad
because they lack action and perspective,
he feels. “They're fine engineering aids,
but poor photography.”

He tries to fill the full negative and to
keep the image sharp for crisp enlarge-
ments. When composing, he tries to posi-
tion the boat so it runs from corner to
corner, rather than side to side. “Looks
more active that way,” he says.

Don’t be afraid to let some background
show, Warren likes to include a portion of
shoreline or other boats. He feels that the
right kind of background adds credibility
to a photograph, He also likes to include
a part of the chase boat in the foreground,
framing under a sail or over a rail.

Photographing in fog adds drama and
often is an effective way to eliminate an
offensive background. This calls for cau-
tion, however, as there is always the dan-
ger of collision with other boats.

Warren prefers windy weather, just af-
ter a front has passed through when the
air sparkles and the wind whips the water
into a frothy texture. Flat, calm water
makes a boat look dead and uninteresting,.

Boats in poor condition pose problems.
“You can never really hide a poor paint
job. Quickie touchups aren’t much help,
either.” About the only thing you can do
with a hull that's seen better days is to
use strong backlighting, exposing for the
background and letting the boat go dark.
This is one of Warren's favorite tech-
niques, even when the boat is in pristine
condition. “Backlighting glamorizes the
subject, making a pictorial out of what
might have been just a routine snapshot.”

Cameras require special protection out
on the water. Windy weather means
spray. Warren advises wrapping all but
the lens in a plastic bag and keeping the
camera under your coat when spray is
flying. Check the lens often, drying it
carefully with soft tissue and brushing off
the lint.

Back on land, dry the camera thor-
oughly, then go over metal parts with a
slightly oiled, soft rag. Clean the lens with
lens-cleaning fluid. Salt water and spray
are the nautical photographer's worst
enemies. L
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with 18 ton :
hydraulic power! s e

e

o
e s i

w-cost

| 7 W.P. trailer unit squats under power to load logs without dead Iift,

Has 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up
to 34", any diameter — with extended frame and adjustable wedge
splits up to 60". NEW LOW COST Economy model for farmers and
small wood lots. Also ask about the GOL Series for logs up to 815 ft.
long—Details free.

Piqua Engineering Inc., Dept. P, Box 605, Piqua, Ohio
~ AMERICA'S NO. |
CLASSIFIED SECTION CAN BE FOUND
ON PAGE 53 IN THIS |55UE_
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You can’t miss in BﬁHTDUHIHG &.
COMMERCIAL ART!

ANYONE can learn 1o draw, .,

Bone people vesdts natural 1alent Others develap thees -
bt richer, {uller, mers reearding carmeri. Bl Basie
eree1hanils and peranaal (EtracTions show you haw. Or get
oot pel-inaching misusle, FREE brochum,
¥our Sated actioen Guorssnesd.
ous American Studios
Deps, #2 SPR NG PARK MINNESOTA 25304
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'[2:10) 3 world's THRIFTIEST Light Plants

The Chompion—1200 watis
115 volts AC for only $149.50

Unbelievable but true—Hrand new
production methods now make pos-
sible world's fingst desl in a ser-
viee free alternator light plapt at
ihis unprecedented riee. Plant
uts out & steady 1200 watts of
15 wvolt AC power to Fun power
tools, oil burners, pumps, TV, or
anything that requires up to 1200
watts, Powered by a rugged 3 HP,
4 cyeie, sasy start gas engine with
1 year factory warranty. Complete
with ﬂtﬂ‘ﬁ handle ‘and shock
mounts, Why foal with short life
2 eyele plants when You can by
this rugged top quality machine at
our factory price.

w126
E:mﬁi 11;5.5 .......... $I 49.50

MASTER MECHANIC MFG. CO.,Dept . NE]

Southern Customers write Dept. A-79, Box ﬁ'..’!. Sarasota, Hnrl_l_!

E#:!_P oM ” i’ﬂéﬂ

PRACTICAL UP-TO-DATE COURSE — ONLY $6.95

Tesches you how to plek Towks. de-code,

make master keys, repair, install, service,

ele. Now self-instruetion lessons fur every

hanedyman, Romicowner, carpenter, mMés
rhanie. servire station operator, fix-it shop,

hardware dealer, gupsmith, 53 easy (luss
q  prated Jessons. Full price only S6.005, posts
abid., satisfaction of refund  guaranieed.
Iail order today!

NELSON-HALL CO., Dept. GR-2
325 W. Jackson Blvd., Chicago 60606

fekl led
‘l."gﬂn!:e rg:mg.lhm weeks at Tolsdo

for = Iﬂnt with mecurity witad

meat bos “-ﬁlﬂh‘ full-time e

VB Sz acts MaRket 0

L plan ava
e ble. ‘b‘iﬂm given. Job help. Tb-ﬂnt
s of apecesnful gradustes. ouimw
now for b new jllostrated
ecalalog. Mo obl

Iﬂlﬁ?t T CUTTING
Dept. HOW, Toledo, Ohlo 43604

POLICE - FIRE - EMERGENCY - CAR RADIO $9.%9

works with regular CAR RADIO and AN-
TENMA! MO specinl wiring orF mﬂ_L'ﬂlnti'ilﬂ'l-
Mouniz UNDER DASH in o minutes in
AMY CAR OR TRUCK. Panel switches 1M-
STANTLY from REGULAR to POLICE-
FIRE-EMERGENCY rudic CALLS—Hevelves
ALL swations in your AREA wiihin rungo
Size only 2"xH1a"=<Two ione steel cab .
SEHDUHLTS\Q nu:t'.'n;h. Ck, ALO.y arad  pad o
i prustman 87.90 plus COD petg -

or send SH.4909 for -|i_||_u;| el in USA. COMPLETE ready to elip
in your CAR with all parts and instructions. One year parts Al
srvice Warranty—10 day mone¥ back trial (if retnd), AMAZING
OFFER voodd only by mall and from:

Kearney, MNebr. GEB4T

WESTERM !A‘h“ll: Dept. BPM-T
SAVE TO 85%

BUY GOV'T SURPLUS

.I-'-|'|;.l:ll'-""' Send 25¢ 1000's OF Bargains; Surplus, Excess Inventery,
-El.-.l.l.l."l'- (Culn o Pamps ) Brand Mame Equipment

2 For BIG 0 nopeinnt o WINCHES = GEAR MOTORS » C8 RADIOS
SURVEYIHG INSTRUMENTS « TEST IMSTRUNEMTS « PUNPS
WALKIE-TALKIES » TAFE RECORDERS » POWER PLANTS
ELECTRONICS » TELEPHONES = BINOCUL ARS = WELDERS
SCREW JACKS » TARPALULING = AIR TOOLS # HYDRAULICS

= BARGAIN

el CATALOG

"IATISFACTION OR MONEY
BACK DUARANTEE™

- c Lincoln, Mebraska
sURPLUS CENTER IIEEIEI ‘750 sacon

BuILD YOUR OWN CAMPER

Complete, easy to follow
plang, Instructions, mate-
rials 1ist,

Camper Plans ....... .95

Travel Trailer

Pickup Cover _......

CONVERSION PLANS:
Econoline Type Van.. 52,95
Passenger Bus or

Delivery Wan....... £2.95

SAVEY350%

r!'i!l-ﬂpiufl.nl ﬂflﬂ Iﬂt.-l
' -.hlnll“fhn. Minm. ;ﬁ“

oo
o

£l

L T ——— for
which 1 enclost Bovene= —
. —— =

ADDRESS ocecccmesssssss=s
CITY .....................----.---.....-l

BTATE cnvmanee= I'I.I.-_.:.,J
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WIRELESS INTERCOMS

{Continued from page 133)

separate conversations simultaneously. As
the diagrams show, you can also set up
one unit as a master so it transmits to
one slave on one frequency and to another
slave on a different frequency. This lets
you call either of two rooms, depending
on which frequency you select, without
disturbing someone in the other room.
To call one slave from another slave with
this arrangement, you'll have to switch the
channel on one or the other of the units
so their broadcast frequencies match.

If you're going to be doing a lot of
channel switching, choose units that have
an easily accessible frequency-selector
switch. This is sometimes on the front
panel, sometimes at the back, and some-
times concealed inside under the cover.
Makers who hide the switch do so on the
theory that it prevents tampering or an
accidental mixup of channels once the
best operating frequency has been estab-
lished and all units have been set to it.

In setting up a system, don’t try to inter-
mix different makes of intercoms. Usually,
their freguencies will not match, and you
won't be able to call from one to another.

In addition to the number of channels
offered, different brands vary somewhat
in appearance, sensitivity and power. In
general, the more expensive units trans-
mit over a longer range and are more
sensitive. They may also incorporate spe-
cial features like a sensitivity control or a
muting circuit to quiet line noise. Among
the better-known makes are Fanon, La-
fayette, Concord, Radio Shack’s Realistic,
Arvin and General Electric. For the kit-
builder, there are two major brands
to choose from—the Heathkit GD-51-2,
priced at $4590 a pair, and Allied’s
Knight-Kit KG-225, tagged at $37.90 for
two. Each offers two operating channels.

In installing wireless intercoms, there is
one possible problem to watch out for.
This is where two units end up on oppo-
site sides of a three-wire, 240-volt system.
There will be no communication between
them, and it may be necessary to connect
a ground wire from each one to the screw
on the wall plate. Some units have ground
wires or terminals for attaching a ground,
if necessary.

If there's still no communication after
the grounds have been attached, try re-
versing the power plug on one unit. If this
doesn’t do it, reverse the plug on the other
unit. If you still don't get anything, go
back to the first unit and reverse its plug
again. One combination will solve the
problem, provided both intercoms are set
to the same channel. * k&
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THE DREAM COMES TRUE

(Continued from page 83)

signed bears a close resemblance to the
LM, which may not be immediately ap-
parent. The difference is the LM's thin
aluminum skin. Peel it away and you find
a configuration of fuel and oxygen tanks
similar to that of the '52 model.

The main difference between the vehi-
cles is size. The creators of the '52 plan
envisioned an exploration project in which
50 men would spend six weeks on the
moon. They planned to transport 20 men
in each of two moonships and 10 in a third.
Each ship was 160 feet high, about 110
feet wide, and sported 30 rocket engines.
The LM, by contrast, is a modest 23 feet
tall and 31 feet wide (with legs ex-
tended), providing room for but two
men. The ’52 ship was designed for a
round trip of nearly 500,000 miles, the
LM a round trip of about 140 miles.

Even though the United States has
done so well with the LOR method, this
doesn't mean that the space-station plan
is dead. Far from it. NASA scientists are
now working on plans for stations big
enough to accommodate 100 men. Target
date for the launch of the first module of
a space station is 1975.

The Soviets appear headed in the same
direction. It would be ironic if Russia’s
moon hop is made from Earth orbit, for
some 50 years ago a self-educated Rus-
sian mechanic named Yuri Kondratyuk
proposed a lunar landing by the LOR
method. Though Kondratyuk is credited
with originating the idea and published a
book on interplanetary travel, it seems
the Soviet government paid him scant at-
tention.

A venture as bold as a moon landing
takes a lot of dreaming and doing. But
now that dream is about to come true,
thanks to men like Kondratyuk, Hou-
bolt, von Braun, Ley, Whipple. And men
like Dr. Kurt H. Debus, director of the
Kennedy Space Center; Dr. Robert R.
Gilruth, director of the Manned Space-
craft Center, Houston; Dr. George E.
Mueller, NASA’'s associate administrator
for Manned Space Flight; George M. Low,
manager of the Apollo Program; Lt. Gen.
Sam C. Phillips (USAF), Apollo Program
director, and James E. Webb, former
NASA administrator. There are many
others, too, for the list is long.

But if you want further proof of how

accurate some dreams can be, dig up a |

copy of the March, 1962, issue of Popular
Mechanics. In it you'll find a story of in-
terest. Its title: “Our First Trip to the
Moon Started at 4: 30 the Morning of July
1, 1969.” L
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WHAT'S HE DOING!

Making a Concrete

Flower Pot! ...and n-'.?-l -
SO CAN YOU! m}s _
Mak d sell your ewn =]
D:n:m::ul :Z?:n:rut: items. —

Rush %200 for boock

about Aluminum Moelds
with prices and production trade secrets

direct from world’s largest mold manufacturer.
Ower 350 designs to select from.

Send $2.00 I E L AL Tl
' Today To > p g 80X 9 « HICKDRY 2, N. C. 28601
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WHEN
ANSWERING ADS
GIYE YOUR
ZIP CODE

Don’t change
~ your address
without notifying us!

To insure uninterrupted service on
your Popular Mechanics subscription,
please notify us at least six weeks be-
fore you move.

1. Attach your address label from a recent issue in
the space provided below...(If label not available, be
sure to give us your old address, including Zip Code)

2. Print your name and new address below (be sure
to include your Zip Code).

3. Mail entire notice to: Subscription Service Dept.
Box No. 646
New York, N. Y. 10018
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POPULAR MECHANICS Reader
Take this Big *2.98

Picture-Filled Volume..

(with no obligation to buy even one book in this program)

It's Crammed with Hundreds of Exciting Fun-Filled Ideas,
Plans, Projects for Home, Hobby, Yard, Car, Boat, Camp, Gar-
den, etc.! 196 giant money-saving pages! 400 how-to pictures!

Why do we give you this exciting do-it-
yourself Volume FREE? Because we
want you to live like a millionaire! Thrill
to the good things in life! Enjoy Vacation
Cabins — Barbecues — Sailboats —
Cabin Cruisers — smart Furniture for
every room—Iluxurious Patio—Finished
Basement — Extra Attic Apartment —
super Workshop — Playroom — Added
Bedroom — House-Trailer — Fishing
Pram — Landscape Gardens — every
of improvement for HOME and
DOORS!

We give you this first Volume FREE — with
no obligation to buy anything — to prove to
ou how the famous PRACTICAL HANDY-
AN'S ENCYCLOPEDIA will bring more
fun into your life — bring you literally thou-
sands of projects to save you money — keep

First Volume FREE — Mothing to Buy Ever!
Just mail the attached Gift Card and the giant
FREE VOLUME will be yours to keep for-
ever. This large 734" x 114" volume is a fore-
taste of the help you'll get from the complete
PRACTICAL HANDYMAN'S ENCYCLO-
PEDIA! 22 superb volumes, 4,056 fact-filled
pages, over 7,250 show-how illustrations, thou-
sands of ideas and do-it-yourself projects. Build
1,001 things you've always yearned for—Mod-
ern Kitchen and Bath, Breczewav, Patio Ter-
race ... fascinating projects in Ceramics,
Sculpture . . . ete.

Claim FREE GIFT Volume NOW!
After you have seen and used vour FREE vol-
ume you may, if you wish, go on to collect
other volumes in the Encvclopedia. Each vol-
ume comes ENTIRELY ON APPROVAL for
7 days FREE EXAMINATION — no obliga-

entire family happy — keep yoursell my[ully
busy for pleasure and profit. I

Here are clear, picturized in-
structions and plans for making
all manner of wonderful things —
from an acoustically damped mi-
crophone for $2.00 to winterizinga
vacation cottape for vear-round | = -
living! And the cash savings you | & 0
make by doing things vourself
range from $20.00 on a simple
one-room paint job up to $2,200.00
on a cabin cruiser — or over of wonderful loys.
£2,000.00 on a summer cabin or hunting lodge.

Books also show you how to save $65.00
laying yuur own tile Aoor; $30.00 on a sterea
rcmrﬁ layer; $1,000.00 building your own

ow to build a fishing pram for under

ZD harbecut: for under $10...modernize

your entire kitchen for under $200! All these
money-saving projects and MUCH MORE!

tion to keep or buy. Vol
and 4 come to you abc

two shipments . . . all
PROVAL. You may

shipment within 7 days
nothing, or you may remi

ume plos a few cents shi
buy any books — the giant first volu
yours to keep FREE. S0 HURRY'!

attached Free Gift Card Today. N

card NOW to. ..
PRACTICAL HANDYMAN, Dept.

Ideas — See Attached No-Stamp Card— Mail TODAY!
& g SEE H“ ﬁﬂ“l’lﬂf... Encyclopedia is In all

de-it-yourself fields. For example, you will be delighted
tafind ...

-lu nmrs Sailboats, Rowboats, Racers, Skiifs, Sloops,
Cabin Cruisers, Inboards and Outboards, a
Zippy Mydro. Smooth-riding Catamaran, Glass-battom

“Peaper,” . . . PLUS complete plans for boathouses, docks,
trailers, water skiis.

n m You get Designs for Hideout Cabin, Spring

|0 Bay, Seneca, Hiawatha Lodges and 4 more
cabins—plus know-how for kilchens, plumbing, heating,
bullt-in furniture, even conversion to year-round use!
m:gl&l :ﬂ#mﬂm‘ ﬁ mE Year-round low-cost Ihomn“ u‘;t: ..3."2?“ Eas
Power Tools——work with Met- Floor Plans and Costs! ...

als, Wood, Plastics, etc, SEND NO MONEY — MAIL TODAY

o
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Furniture—save
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iustrated di-

maoney.
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i _Exclusive Flex-O-Matic rear suspension automatically adjusts spring stiffness 1o loads. i i

Works like a truck. Rides like a car.

You win across the board with Ford. And the reason is better ideas—
ideas like road-smoothing Twin-1-Beam front suspension. Two forged
I-beams give it strength, coil springs supply the easy going. Your win-
nings include Ford's comfortable cab, roomiest of them all...the
choice of smooth Sixes or powerful 390-cu. in. V-8...optional air
conditioning, power disc brakes, SelectShift Cruise-O-Matic trans-
mission. So ride and win with Ford. It's a smooth track, all the way.

Either way, you win.

g

A betler idea
for smooth riding:
Twin-1-Beam
Suspension—
only Ford has it!

avy-Duty and Camper Special mode odels avilfab

g : ey
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