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more body in the blend...there’s a special
rich-flavor leaf—and more of it— among L&M’s
choice tobacecos.

more flavor in the smoke... every puff is
heartier, for L&M has more longer-aged, extra-
cured leaf than even some unfiltered cigarettes.

more taste through the filter...and L&M's
filter is the modern filter — all white, inside and
outside —so only pure white touches your lips.

It’s the rich-flavor leaf that does it!

b



Your home away from home. ..

Wherever You Go!

It’s nice to know that, wherever you
go, you have “a friend in town” .
the Harley-Davidson dealer. Stop in
for a chat; for directions; for service;
for answers to your questions about
motorcycle performance; or for infor-
mation about local motorcycling activ-
ities. You'll find the Harley-Davidson
dealer is genuinely interested in you

. that his unmatched motorcycling
know-how and the very best in service

JULY 1963

are yours for the asking. Stop in soon.
Let your Harley-Davidson dealer
round out your riding pleasure with
this exclusive combination:

8 basic motorcycle models Choice
of power, styles, colors Hundreds
of special accessories The snap-
piest scooter on wheels Smartly

styled clothing Countless mechan-
ical options Service and parts
—~. Unmatched experience.

Thi=s One

LGOI

NQO-QGA-DK

HARLE_DBDN

MOTOR CO.. MILWAUKEE /. WISCONSIN

1
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Evinrude, Gale, Homelite, Johnson, Mercury, Scott, and West Bend—ail come equipped with silvery-plated Champions
4
Ty

Every major US. outboard maker specifies ” :
Champion spark plugs. Champions are the %
overwhelming first choice of the worlds car ?

makers,too! Why settle forless? m
To feel new power in your car, instantly, install new Champions now and every 10,000 miles

POPULAR MECHANICS



You’ll look twice
when you hear the low price of

Firestone Farm & Commercial Truck Tires

Ask your Firestone tire expert about the Farm &
Commercial tire. He'll tell you abourt all of the
built-in performance features and the low price—
so low, you'll think it's a mistake!

Check the features: Shock-Forrified nylon cord for
maximum protection against impact and moisture
damage. Firestone Diene Rubber for up to 20%
more mileage for your tire dollar. A new tread
design for bertter traction in all kinds of city and

country hauling. A cooler-running, mileage-adding
shoulder design.

Combine all these features with the low price and
you'll see why the Farm & Commercial is your best
truck tire buy. Available in all popular sizes and art
Firestone Dealers and Stores across the U.S. and
Canada. Charge them or buy on easy terms. Talk
to your Firestone tire expert today. You know what
you're getting when you buy Firestone.

irestone

YOUR SYMBOL OF QUALITY AND SERVICE
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NEXT MONTH—Submarine rescue operations
four miles deep are on the way, spurred by the
Thresher disaster in April. Read about it in
August PM, along with the Navy's exciting plans
for sea-bottom sub depots. You'll find previews
of the '64 cars, unique games for boaters, tips
on buying used cameras. Get your copy early
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TRUE CUT!

You never saw a saw saw like a Disston saw saws

Line up its tough steel blade on the mark
and start sawing. You'll never make a
straighter cut, because nobody tempers,
smiths and grinds steel like Disston. That's
why Disston saws hold their set, can be de-
pended on for day-in, day-out service. Here's
a saw beautifully balanced, built for long
rugged use—the result of more than 120
yvears of crafting the saws most carpenters
use. Disston-— Master Toolmaker since 1840,

B OR

——d gy

M
TRY THE DISSTON D-B. It's a medium weight, skew-back
handsaw, Weather-proofed hardwood handle. Available
in 20", 22", 26" lengths; 5%, B and 10 points. Suggested
retail price: $8.75. Ask your Dad about Disston saws.

Disston also manufactures a full line of circular
and sabre saws.

Disston Division, H. K. Porter Company, Inc., Porter

Building, Pittsburgh 19, Pa,

PORTER

DISSTON DIVISION
H. K. PORTER COMPANY, INC.



Assignment:
gear up for more
qo’in low?!

Result: Now all 3-speed manual
transmissions in Ford-built cars
with V-8's are fully synchronized
in each forward gear

To get more "go" in low, Ford engineers were
asked to upgrade the conventional 3-speed
transmission to give drivers more control in
all three forward gears—to make '‘first" a
driving gear.

Their achievement is the only U.S. 3-speed
manual transmission with all three forward
gears fully synchronized. No need now to
come to a complete stop when you shift into
low—and no clashing gearsl! It lets you keep
more torque on tap for negotiating sharp turns
and steep grades, It makes driving more
flexible, more pleasurable,

Our engineers have met other challenges to
provide Ford-built cars with such extra quality
features as self-adjusting brakes, use of rust-
resistant galvanized steel for vital underbody
parts, new longer-life electrical systems and
precision-cast lightweight engines that deliver
more pep per pound.

These examples of engineering excellence are
reasons for Ford Motor Company's success in
bringing you quality cars that last longer, need
less care and keep their value better,

FORD « MERCURY «» THUNDERBIRD
LINCOLN CONTINENTAL

WHERE ENGINEERING LEADERSHIF
BRINGS YOU BETTER-BUILT CARS

POPULAR MECHANICS



YOUR OWN SUNDECK

Your Western Pine dealer has a new free sundeck booklet for
you, containing instructions for building a selection of sundecks
and patio decks...one of which will be ideal for your home.
Your dealer has all the building materials you’ll need... includ-
ing pre-seasoned lumber from the Western Pine Region! These
woods are pre-seasoned and manufactured under exacting qual-
ity control conditions to assure they’ll stand the test of time...
and to make them easier for you to saw, nail, sand, paint or
stain. If your dealer is out of booklets, send 10c for handling to:

Lumber from Western Pine Association Member Mills: WHITE FIR - DOUGLAS FIR - LARCH - ENGELMANN SPRUCE

WESTERN PINE ASSOCIATION - Dept. M-15 Yeon Bidg., Portland 4, Oregon M Pre-Seasoned Quality .
RED CEDAR » INCENSE CEDAR » SUGAR PINE + IDAHO WHITE PINE » LODGEPOLE PINE « PONDEROSA PINE
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Over the

Editor's Desk
R e

Tower Does the Trick

I have found that the toy in Marble
Tower Toy Will Occupy Youngsters for
Hours (page 158, April PM) really does
the trick.

Enclosed is a photo of my grandchildren
enjoying it. You'll note that I have added

an oblong tin cover at the top since the
children were putting the marbles in hand-
fuls on the top of the trough, spilling them
on the floor. You'll also note that my rig
has two troughs for marbles, rather than

just one.
Honolulu, Hawaii A K. Jmv

Aftermath of Hurricane

A reader of PM for many years, I was
disappointed in Hurricane Killers Learn
Where to Aim (page 114, March PM).

This account gives the impression that
the idea of controlling a hurricane by
cloud seeding originated with the Weather
Bureau in 1961. The idea originated with
Drs. Langmuir and Schaefer of General
Electric, and on October 13, 1947, “Project
Cirrus,” a joint Army, Navy and Air
Force study, seeded a hurricane off the
Florida coast.

The statement in the article, “To the

jubilant weathermen, this was ample
proof that a way to lick a hurricane had
been found,” gives the impression that
control of hurricanes by cloud seeding is
just around the corner.

I believe that most scientists would
agree that . . . if hurricane control is pos-
sible, it is probably still a long way off.
Cambridge, Mass. BerNARD VONNEGUT

Responds author C. P. Gilmore: “All
seeding, of course, is based on Dr. Lang-
muir's brilliant pioneering experiments
in the field.

“Although hurricane clouds were seed-
ed in 1947, the Weather Bureau work
within the past few years has grown
largely out of new evidence accumulated
during the 1950s by the heavily instru-
mented planes of the National Hurricane
Research Project. This work led to the
discovery of the critical area which might
be sensitive to seeding, as reported in the
article.”

The “jubilant weathermen” statement
was edited too ‘ubilantly. Author Gil-
more’s copy referred only to the success
of their experiment—namely, changing
water to ice. This experiment, he points
out, did indeed show that the technique
they wused was promising in the battle
against hurricanes.

Your magazine is the best bargain I have
ever had. I started to buy it in January,
1962, and I still enjoy it.

Your slide rest (Compound Slide Rest
for Your Wood Lathe, page 190, Feb. PM)
is ideal. I made a wood-turning lathe last
year that was designed to turn metal with
the proper tool holder; at last I've found
the tool holder.

Jamestown, N. Y. JERRY FARR

A Word from the ""Old Men"’

Having read and collected every issue
of PM since 1928, this is the first instance
that I am writing a letter of protest for
the way you choose to use words referring
to us modelers in a highly competitive
sport: “No one knows why, but most
model boats are built and launched by
older males” (Hobbies a la Carte, page
118, April PM). Inasmuch as you did not
take time to find out, please let me en-
lighten you why.

The individual about to launch the hy-
dro is Tommie Mandarville, who does not
particularly care to disclose his age, but
he is a grandfather and has been racing
boats 30-some years. In that time, the
maximum speed has gone from 45 m.p.h.

(Please turn te page 10)
POPULAR MECHANICS




Receive this famous
14-volume Law library
with your training

,ﬁ —

HATEVER vour present position. whatever yvour pres

vious schooling, vou can multiply yvour epportunities
for rapid promotion. big income and prestige through
LaSalle Law Training at home.

A knowledge of Law is regarded today as indispensable
in every business activity. The greally increased role of
government in business, the many new problems of Law
imvolving taxes, insurance, contracts, liability, emplov.
ment—and much more—all require the legallv-trained
executive who can make day-to-day decisions effectively.
That is why leading corporations seek out such men for
key positions and reward them with top salaries.

Study in your spare time
Men and women in accounting, banking, sales, credit, real

estate, traffic, insurance., government and the armed
services have profited from LaSalle law training.

=i G This valuable booklet

LAW| Fee

TRAINING FOR
LEADERSHIPF

to men who want
to get ahead

It describes in detail
leday s apporfunities
for the Law-lrained
man a contains the
full story of the La
Salle home study pro-
gram. For free copy.
send the coupon loday.

213

JULY 1963

417 South Dearborn St., Dept. 19-091,

Please mail me, free of cost or obligation, your
illustrated booklet *Law Training for Leadership.”

Address .. .

City & Zone

You ecan master Law easilv and enjovably in yvour own
home under the supervision of LaSalle’s distinguished
faculiv of lawver-instructors. You work with actual legal
cases, acquiring real experience. Upon completion of your
training, you are awarded a Bachelor of Laws degree if
qualified. The famed LaSalle law library of 14 volumes
is given to you as part of your course.

The cost is remarkably low

For 54 vears LaSalle has been an acknowledged leader in
business training, with more than 1,000,000 students. Why
be stalled in a dead-end job when a knowledge of Law
will make you worth so much more money? Send for the
free booklet “Law Training for Leadership™ and see how
LaSalle can help you move up rapidly in vour career.
You will be surprised by the low cost. Mail coupon to
LaSalle, 417 So. Dearborn Street, Chicago 5, 111

LA SALLE EXTENSION UNIVERSITY

A Correspondence Institution
Chicago 5, Il

Enjoy the rewards offered Law-trained men in business

Study LAW at home

EARN AN LL.B. DEGREE FROM LA SALLE
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Skilled

Machinists

Prefer

Photo from Lecrcal Division, Lear, Inc., Los Angeles

The day of the precise craftsman is not past.
¥You should see how some of the nations finest
workmen go about doing their jobs with pains-
taking accuracy.

Such accuracy is absolutely vital in the manu-
facture of many of the precision components
that make this “Space Age' possible.

To get the accuracy-and fine finish so necessary
on prm:mlnti\ parts, skilled machinists choose
South Bend 16" Lathes.

¢ Dependable—Trouble-Free

® Spindle bearings designed specifically for pre-
cision work.

® Quiet running—MNo Vibration—MNo Gear Marks
—Delivers parts with extremely fine finish.

Prices of South Bend 16" Lathes start at
£2591 f.o.b. factory

Write for catalog of South Bend Lathes, Milling
Machines, Shapers, Drill Presses and

SOUTH BEND

LATHE, INC.

SOUTH BEND 23, INDIANA

BUILDING BETTER TOOLS
SINCE 1906

10

| and experimentation to

to 104 m.p.h. It took a lot of hard work
achieve this.

These engines require precision instru-
ments, lathes, drill presses and skill in
metalworking, reading blueprints and a

| good knowledge of woodworking. Conse-

quently the younger generation rather
jumps into a souped-up car and races
around drag strips.

Use any parts of this letter if you choose
to write about us “old men.” I still like
PM the best.

| Plainview, L.I.. N.Y. L. Weinstock, E. E.

We do choose to write about old men

i right now, partly because our secretaries

make it plain to us that some of us have

| reached that classification, too. So when’s
the next meeting of the club?

New Light on Gas

I am a policeman and patrol one of the

very heavily traveled freeways in Cleve-

land, Ohio. We are constantly faced with
the problem of the individual who runs
out of gas. When he finally gets his can of
gas, he is unable to get it into the tank
because of the receded filler pipe for his
tank.

I take my five-cell flashlight, remove
the lens, reflector. batteries, cardboard
tube and bottom cap—which leaves me
with a very efficient funnel. Afterwards, I
let it dry a few minutes and it's back in
business.

Cleveland, Ohio Tromas H. MoRRILL

And we’ll pass along your helpful tip
to our readers, hoping. of course, that
they don’t forget both flashlight and gas

can at the same time,

| Foiled Goose

You reported tests of a JRF-5 Grumman
Goose equipped with hydrofoils (page 116,
April PM). A reader might get the im-
pression that this was a Grumman project.

This hydrofoil installation was designed,
developed and tested for the Navy by the
Edo Corporation, College Point 56, N. Y.
College Point, N. Y. Smney C. SMITH

The Lid's Off

Re: page 87 in your May issue (First
Pleasure Drive to Panama), 1 hope he
didn't drive too far with that open trunk
lid. Otherwise that rocky road would have
bumped the lid right off the hinges. Right?
Chicago, Ill. KEN (GREENBERG

Right. But since it didn’t fall off, we're
pretty sure he closed it ufrer he put the
camera and tripod back in.

jAe é’tfl'fﬂf
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This story aciwally happened. The man's nawe hog been chamged
and this iz mot his photograph, but the focts are frue,

“Your name is on the list”

Doug Mott was not surprised. The recession
was on and the assembly line where he worked
was almost at a standstill.

And then, strangely, the boss began to smile.
*“You know how the Engineering Department
sends us blueprints and then we have to send
them back for revision because they just aren’t
practical to produce?” Doug nodded . . . won-
dering. “That’s waste . . . and we can’t allow it
to continue. That's why we thought that if we
had a man who knew assembly and production
— and drafting, too —he could act as liaison
man between engineering and production. You
know production. Doug . .. and you're studying
drafting with I.C.S. You've got a new job.
Congratulations!”™

Doug Mott now heads a drafting room. But
he will never forget the day his name was on
the list to be laid off.

Good times or bad. 1. C.S. training sets a man
off from his fellows, puts him on the road to
promotion. You can start on that road by filling
out the coupon now!

? Accredited Member
Clip coupon here—and take your first big step to real success! ILC.S, Scranton 15, Penna. National Home Study Council

| Bex NOTS26, Scranton 15, Penna. ('n Mawail; P.O. Box 418, Monolulu. In Camads: L.C.S. Canadisn, Lid., Montreal)

Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet

about the field I've checked below; (3) Sample I.C.5. Lesson.

ARCMITECTURE and I Transmission Lab. Technician O Industrial [ Practical English

BUILDING TRADES Speclalist Nuclear Energy T HIGH SCHOOL (Dighema)

Air Conditioning AVIATION Flastics Iﬂh’mt lmlﬂllll m School General
Arch. Drlmm E Aircrafl. Drafting DIESEL POWER
| Riren Ciwil ll.t.llllﬂnl ELECTRONICE E Boller Inspacier
% BUBIMESS Construction Engrg. Automation mmm Pawer
Carpentry & Accounting Highway Engineering = Baic Electronles H % Preparatary inter
e, Cost Accounti Reading Structural Jatis B i -
Novas assing Pubiic Account Bueprints | Eiecironics Techmicion MESHAWICAL sad SHOP oy
Paintia Bus. Administrati Ew.mﬂw Hi-Fi Stereo and Weldng | m’ﬂ“"

ART snd DESIEN e ing & Mapping oot Erecaromics o Engineering ] foremanshio— '
Commercial Art L] E Ultrasonies tation 5 Personnel ‘m
Fashion llustrating Relations Architectural ENSINEERING T TV-RADIO
interior mmm m] ing for E Electrical and l;r —
Magazine liluz ] cnw Electronic { Prafessignal) -m Shop Praclice EMH Servicing
Show Card & Sign Mechanical Chemical Mechanical Radio-Telephone
m EM Es Sheet Metal Ciwil [l'hllrm License

o and Painting 7 Salesmanship ELECTRICAL e O e Practical Radio-TY

AUTOMOTIVE [ Sales Mgmt. [ Elec. Appliance P
Aulo Body Rebuilding QWIMMM Servicing ENGLISH snd WRITING Design

Hae Trafhic Mg, Electrica) Engineering (] Betler Business mm MIsCELLANEOUS
Technician wm Eﬁ [“. T:r.hieiu 0 r'rmu _P.ili‘r:.d

Etub- & nlmn' Chem. |’ Incustrial u&* Tochmical 'ﬁmh“ Emm Other (please specily)
Engine Tune-Up General Technician [ Short Story Writ
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Home Address

City Zone State

Occupation . S— - —

Employed by, Working Hous_________Special low rates to members of U. 5. Armed Forces!
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Sidelights on

AVIATION

Decision making by pilots while flying
at extremely low altitudes is being studied
the hard way—by pilots flying at extreme-
ly low altitudes.

They fly their small planes from two to
six feet off the ground, directly at a bam-
boo barrier 30 feet high, They approach it,
pull up and drop down again on the other
side. Their reactions and the behavior of
the plane are recorded electronically.

The studies at Ohio State University are
significant in military and agricultural
aviation where low-altitude flight is be-
coming more necessary.

e

The new X-21, the plane with a wing
full of holes, is being flight-tested at Ed-
wards Air Force Base, Calif.,, while en-
gineers back at the factory (Northrop
Corp.) try to figure out how to keep the
holes from getting clogged up.

The experimental craft, a remade B-66
twin-jet bomber, is equipped with wings
with sliverlike slots to suck in the bound-

ary layer of air that clings to the surface,
creating drag. By sucking it in, the slots
smooth out the airflow, increasing lift,
range and pay load by 50 percent.

Meanwhile, of course, slots could suck
in a lot of dirt and debris and become
clogged. Until a way is found to keep the
dirt out, maintenance crews just cover up
the wings when the plane is grounded.

N o

Red ink and airlines are old friends.
Government subsidies keep many of them
operating, While startling, because of their
immense popularity with passengers, it
really should come as no surprise to learn
that the manufacturers have not yet made
a profit on any of the commercial jetliners
and, according to one airline president,
the airline industry as a whole made a net
profit last year of only 24 cents per pas-
senger flown.

e

The supersonic B-70, reported in a PM
story last month, may eventually have to
be landed with the aid of arresting gear,
the same as on aircraft carriers. Several
versions of such a gear are now under de-
velopment, for this superbig craft.

Yorom 1. Brown

Aviation Editor

CLEAN YOUR ¥
CARBURETOR |

RIGHT ON

B B - L

THE ENGINE

Stop engine stalling, hard starts, rough
idling and gas waste caused by a dirty
carburetor, For immediate results,
clean your carburetor the fast, profes-
sional way with GUMOUT and the easy-
to-use Clean-Out Kit. Or, simply add
GUMOUT to your gas tank. Either way
you'll get improved engine perform-
ance and better gas mileage. Clean

your carburetor at least twice a year this modern way. You'll save many dollars
in repair and operating costs. There's nothing like GUMOUT for quick, positive
results. Get GUMOUT at your favorite service station or auto supply store.

GUMOU

DIVISION, PENNSYLVANIA REFINING COMPANY
CLEVELAND 4, OHIO

52.49

Carburetor
Clean-out kit

$1.69

Gumout
Pint Can

L
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MORE GOOD JOBS-
LESS COMPETITION

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

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

JULY 1963

AIR CONDITIONING
and REFRIGERATION

Practical Home Training
Gets You Ready Fast!

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

You Build a Complete
Refrigeration System

b T —

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

A Short-Cut to a Better Job

or o Business of Your Own

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

MAIL COUPON FOR FREE BOOKLETS. Find out what air con-
ditioning has to offer you. Discover how easily vou can train
for success. Handy coupon brings mmrleto information that
will open your eyes to opportunities unlimited. No obligation!
—Commercial Trades Institute, Chicago 26, lil.

— I — ——————— — — —
COMMERCIAL TRADES INSTITUTE DEPT. m-208
I 1400 GREENLEAF AVE.
J cHicaco 26, L

|
I Mail three free booklets entitled: Success in 111

I Name o

I A= ]
] ADDRESS i

} CITY TOME_STATE i
——— A ccrediled Member Notionol Home Sfudy Council e e e
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A new
Winchester 22:
son of

“The Gun That
Won The West.”

Only Winchester could have
built it. The rifleman’s rifle.
Winchester's Model 250 22
caliber lever action is the direct
descendant of the most famous
Winchester of them all...the
Model '73, “The Gun That Won
The West.” Superb balance,
dead-in-the-middle accuracy,
and rugged construction make
this one the gun you'll want
along when the going gets
tough. Heft it. Work the action.
Note how the 250’s unique trig-
ger and guard break away with
the lever in one smooth motion
that prevents pinched fingers
during rapid firing. Fires shorts,
longs, long rifles interchange-
ably. Fully adjustable sights.
Weight 5 lbs. approximately.
Only $56.95.

CHESTER ' o3l orin

WIMNCHESTER wWESTERN DIVINION

Sidelights
from the

SERVICES

By William R. Kreh

Teiteiripucchi is out, the Navy says. This
tongue-twister happens to be the name
of one of the many islets of Eniwetok atoll
that now form the outer extremities of a
deep Pacific bullseye for ICBMs launched
from the Pacific Range in California. But
who can pronounce or spell a target name
like that? And that's why the Navy, with
evident relief, now refers to Teiteiripucchi
as “Gene,”

Besides Teiteiripucchi, other small atoll
islands originally had names such as
Bokonaarappu, Elugelab and Muzinbaarik-
ku, given them by Marshall Islands natives
long ago. Colorful as they may be, these
names had no place in the atomic age, so
now names of islets in the atoll read like
a classroom rolleall:

The boys are Keith, James, Sam, Fred,
Van, Oscar, Tom, Irwin, Henry, Glenn,
Leroy, Bruce, Clyde, Alvin, Mack, David,
Elmer and, of course, Gene. Where there
are boys, girls are bound to follow, so

| there's Pearl, Nancy, Kate, Flora, Daisy,
| Clara, Belle, Edna, Lucy, Mary, Olive,

Irene, Tilda, Janet, Yvonne and Wilma.

“Sunset over Chinimi” may be a little
more romantic than “sunset over Oscar,”
but when a missile roars off the pad in
California, it's quicker and more efficient
for missile men to report impact between
Vera and Leroy than between Rigili and
Aaraaanb—correction, Aaraanbiru!

S e

A 20-pound bag of groceries at Andrews

Air Force Base, 20 miles from Washing-

| ton, D.C., will be underweight at the

Washington Monument by about .0125
ounce, or the weight of one raisin. And a
ton in Los Angeles weighs 17 ounces less
than at the Pentagon. By the same token,
a ton at Key West, Fla.,, would be 2
pounds light and one at Seattle, Wash.,
21 ounces heavy. These are some of the
first facts to come out of a worldwide
Air Force survey of variations in the force
of gravity. A network of Air Force
“gravity-base measuring stations” has
been set up across the nation while travel-
ing teams are covering other areas over-
seas., Gravity is known to vary with
altitude, latitude and the density of the
earth, but precise data has been lacking.
The Air Force is vitally interested in
knowing these variations because the
relatively minute differences affect the

POPULAR MECHANICS



course of ballistic missiles. By knowing
the variations over the globe, it can feed
corrections into ICBM guidance systems.
Basic measuring point for the gravity sur-
vey is the Commerce Department in the
nation’s capital.

i

A new science is being pushed by the |
Navy. It's “biodigmatics,” or the science |

of developing devices from an example

set by nature. The word “bionics” already |

has been coined to describe electronic
devices lifted from Mother Nature, but
Navy scientists claim this science is much
broader than that. Thus the new word.
Some items that could come from biodig-
matics include a movable pile fabric pat-
terned after the way a dog makes his
hackles rise, a wall hanger patterned from
the way a woodpecker supports its weight
with eclaws and tail, and an underwater
adhesive like the one used by starfish to
hang onto rocks.
i

Combat appetites are under study by the
Army. Does a soldier prefer ham and eggs
or pancakes before entering battle? Would
a paratrooper rather drink coffee or hot
chocolate before leaping behind enemy
lines? Do troops eat more or less when un-
der stress?

Answers to these and other questions on
the preference and eating behavior of
combat soldiers when they're in danger are
being sought in a special study being made
at Fort Bragg, N.C., where the stresses of
going through paratrooper and ranger
training are as near to actual combat as
can be found in peacetime. Results of the
experiment will be used to set up new
guides for ration planning in combat.

i

Don’t pluck those chickens. The Army
is teaching its guerrilla fighters how to
skin chickens, feathers and all, in one
piece so they won't have to pluck them.
Loose feathers, it seems, are ideal clues
for an enemy to use in tracking positions.

N N

An air-tight record has been set by the
nuclear submarine Scorpion which kept
a “sealed atmosphere” for 70 consecutive
days. This beats the old mark of 60 days
set in 1958 by the NS Seawolf and by
several Polaris A-subs which have kept
closed up for 60 days while on patrols.
Although the A-sub Triton stayed down
84 days on her around-the-world cruise in
1960, she frequently used her snorkel
breathing device for wventilation. The
Scorpion, however, manufactured or re-
generated all of her air during her under-

water stint. The Navy won't say when or |

where the Scorpion made her record-
breaking cruise.

JULY 1963

These are
what you feed
your 22 to give
it muscle!

Power? Super-X and Super-Speed
Long Rifle 225 are up to 369 more pow-
erful than ordinary 22s!

Whether it's hand inspected Match
ammunition or inexpensive 22 shorts for
plinking —team winners and woodsmen
know it's Winchester or Western for
power and performance in a 22,

WINCHESTER®

WINCHESTER-WESTERN N"m:;l OI.m
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Trial lesson in

|oRarTING
& DESIGN

LEARN AT HOME IN SPARE TIME

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

draftsman, ready to take your plck of many good jobs.
Act now !

FREE INFORMATION—MAIL COUPON TODAY!

Get FREE TRIAL LESS0ON plus Information about C.T.C.
practical training. Learn what successful Chicago Tech

graduates gay about high pay and opportunities in |
. way shoulders.

drafting. No charge. or obligation.
Eat. 1904 Accredited Mational Home Study Couneil

CHICAGO TECHNICAL COLLEGE

1 W-201 Tech Bldg., 2000 So. Michigan Ave.

1 Chicago 16. lllinois

: Mail me FHREE Lesson with information about big

I opportunities in DRAFTING.

]

i A P Y E— I
1 ]
I Address ... i I
] I
1 City...... . ZoDe.... BN e !

Patio =ztones, screen block, and brick
are among the many items of garden
masonry which can allow a mark-up of
3005 or more on basic costs. ﬁnddyet
sold at prices low enough to build o
large volume ol sales. No other line of

CAN EARN BIG PROFITS
I N
! I‘ ol i ot Kl ook

You can make these profit-producing
quick selling items on the new, compact
Versacrete machine. With hydraulic
movemenis and automotive controls it
makes manufacturing easy and reduces
labor costs. Self-contained; can be set
up anywhere. Requires only a modest
: invesiment — which
can be paid on
time when pre-
ferred. Write for in-
teresting literature.

W. E. DUNN MFG. CD.

401 W. 24th Street
Heolland, Mich.
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Items from
All Outdoors

Conservationists in eastern Pennsylva-
nia are proud of themselves these days,
and with good reason. Many years of
fighting pollution of the Delaware River
has produced results. The annual shad
migration has returned after a 50-year
absence. In Frenchtown, N.J., we talked
with an old timer who said, “It's like when
I was a boy. Everybody is on the river
fishing." In New Hope, Pa., once the hub
of the shad fishing industry, one net yield-
ed 296 shad, the largest single netting
since 1896.

[ N

Deer are protected from death along
highways in The Netherlands by the use
of mirrors, a method that could well be
adopted by U.S. Fish and Game authori-

| ties. Two tiny metal mirrors are mounted

on posts set opposite each other on high-

Approaching headlights

reflect light into the woods at a 90-degree

angle. Deer about to cross the road freeze

until the light passes, eliminating danger.
-

Fishing tips have filled many books, but
there is always something new. F. L. Matt-
felt of Atlanta, Ga., sent us one that
worked effectively for us on bass. Two
quarter-inch strands of chamois, an inch
long, are split halfway down the middle
to make a lure that wriggles like live bait
in the water. The chamois is treated with
cod-liver oil to keep it supple, and is at-
tached to the snap link above the hook,
because, as Matt claims, “Fish invariably
strike short.” One of the best fishing tips
we've heard is from The Pennsylvania
Angler. Jim Hayes says, “When fish aren’t
biting . . . go home."”

i e

New for Outdoors . .. Kamper's “Konnie"

Saw has a 16-inch blade and weighs only

| six ounces. Far superior to the axe for cut-

ting firewood, it costs $3.50 from Rich-Con
Corp., 327 Richmond St., El Segundo, Calif.
. . . Shrimp for fishing bait is now freeze-
dried and packaged by West Indies Ocean
Products, and is available in most tackle
stores for about 69 cents. It eliminates

| bait-storage problems, and when wet it
| regains its original flavor and odor. We
| tried it recently on blue cod in Monterey,

Calif., and caught 29 in two hours.
X0 ONYES
Outdoars Editer
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M.T.5. TRAINED

TECHNICIANS ARE
MIGHER PAID ...

MORE RESPECTED...

BE THE MAN IN DEMAND

Train at home for a high-paying job

in one of Ihese 4 major fields

I |.u_|\ [1Cs,

START 1\.[]‘\"'. | ' these E‘i:'-_: -1
ind be amor 'h'- most sought atrer technicians 1n
;"l.:‘;':r:‘i-\. \.-\ an N. T‘\ -Ir'.:“L Technician you can

enjoy higher pay, rapid promotion, lifelong security.

N.T.S. TRAINS YOU RIGHT, FAST AND EASY!

Incomplete, “short-cut” training limits your earning
power, even disqualifies you for top-pay jobs. N.T.S. gives
vou everything in A/l Phases ... w qualify you for any
job in vour field . . . for greater profits the year round.

ELECTRONICS TeLEVISION AND RADIO

YOU ARE NEEDED in All Phases of ELECTRONICS
TELEVISION- RADIO . . . Servicing, Communica-
tions, Broadcasting, Manufacturing, Automation, Radar
and Micro Waves, Missile and Rocker Projects, plus all
the other high-pay branches of this vigorous Industry.
N.T.5. Shop-Tested Home Training gives you ONE
MASTER COURSE...at ONE LOW TUITION ...

e, INCLUDES RADIO SET, TV SET, MULTITESTER.

CONFIDENT
OF SUCCESS

(.

BETTER, MORE COMPLETE, LOWER COST TRAINING

N.T.5. Home Training is proved and rested in N.T.5.
Resident School Shops and Laboratories — the oldest,
in the world. You learn all
.essons, Man-

t school of s kind

everything you need —

uals, Diagrams, big professional Kits with pars,

instruments for experimental, repair, service, trouble-

shooting projects. Yet N.T.5. Training costs less; only

1 Low Tuition. Other schools make several courses from
the material in each of our Master Courses.

AUTO MECHANICS Anp pieseL

TAKE YOUR CHOICE . .. be a successful all-around me-
chanic in cars, trucks and heavy-engines. Or specialize
in your favorite field . . . Tune-Up, Automatic Transmis-
sions, Farm Mechanics, Trucks and Buses, Stationary
Installations, Foreign Cars, or get into Auto Air Condi-
rioning, Enzine Rebuilding, Diesel, and other high-pay
hields. or go into business for yourself.

INCLUDES SOCKET SET, ANALYZER, TOOLS.

phaies. and receive

tools,

REFRIGERATION
ELECTRICAL

AIR CONDITIONING =ccrmiea

FUTURE BRIGHT FOR TRAINED MASTER TECHNICIANS

. over 30,000 new Technicians must be trained annu-
ally. You are needed to help service and repair the
50 million air conditioners, refrigerators and elecerical
appliances that will need fixing this year alone. You
can go places in your own business or with a manu-
tacturer, dealer, distributor or department store. With
All-Phase training, your earning power is unlimired!
INCLUDES TESTER, GAUGES, TOOLS.

1

HOME APP[IA"CE TECHNICIAN'S COURSE

MILLIONS OF HOME APPLIANCES NEED FIXING..
Every home is your market for Full-Time career or
spare-time Second Income.” All you need is a work-
bench, spare time and N.T.5. Home Training. Costs less
than 51.50 per week. Repair any home appliance—from
toasters, electric irons o washing machines and even
room air conditioners — right in your own workshop.
Or take a high-pay job with appliance manufacturer or
large service company. INCLUDES TOOLS, PROFESSIONAL
TESTER, SOLDERING SET.|

NATIONAL @D SCHOOLS |

WORLD-WIDE TRAINING SINCE 1909

. NATIONALGESDSCHOOLS fimia™ [ Mationai Technical Schools, Dept. B-73
0 et S National Home | 4000 S. Figuercos 5L, Los Angeles 37, Callf.
BB ﬁﬂ'ﬂr (FEIN 000 se. Figueroa St, Los Angeles 37, Calif, oo B s T Al AP Retuak Lt shc ol St

SEND FOR

(fully illustrated) and
ACTUAL LESSON

ACTUAL LESSON
1

RESIDENT TRAINING

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

Council

NO OBLIGATION [}
NO SALESMAN ||

obligation. No salesman will call,
[_, Electronics — TV — Radio '
] Auto-Mechanics & Diesel '
[ 1 Air Conditioning. Refrigeration & Electrical Appliances
[_] Home Appliance Technicians Course '
Mame Age '
Address _ '
City lone State
(] Check here if interested ONLY in Resident Training at L.A.

High school home sludy courses also offered. Check lor free catalog.
el T X ¢ T ¥ ¢ ¢ |
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SCIENCE WORLDWIDE

Baldness is now being treated success-
fully by surgery. I was recently invited
to witness the placing of hair grafts to
cover a patient’s receding hairline. The
surgeon, Dr. Ralph Berger, who is as-
sociated with the developer of the tech-
nique, New York University Medical
School's Dr. Norman Orentreich, took
about 10 follicle-bearing plugs of skin
and flesh out of the back of the patient’s
head, and after trimming away excess
fat, planted the plugs in holes punched
in the balding area.

The plugs were 3.5 mm. in diameter
and about four or five millimeters deep.
Each plug contained one to two dozen
hairs. The grafts heal in a couple of weeks
and new hair comes in two to three
months later. Up to 15 punch grafts can
be made at a time in a dermatologist’s
office under local anesthesia, more in an
operating room.

i i

Life on Mars, if it exists, is subject to
possibly a million times more radiation
during solar storms than organisms on
earth, according to an Air Force scien-
tist. Also, Martian life would have to
survive on a water-vapor supply less than
1/1000th of that in our atmosphere. Even
under these rigorous conditions, scien-
tists think Mars is the planet most likely
to contain some form of life, possibly mi-
croscopic organisms, but nothing like
homo sapiens.

[ i

Artificial bats are keeping moths out
of some Canadian cornfields. Researchers
put a transducer, rotating at 600 revolu-
tions a minute, about 20 inches above
corn growing in a test field. Two inter-
rupted sound pulses from the transducer,
corresponding to the ultrasonic pulse rate
of a cruising bat, have apparently scared
off the moths.

o

Why do women live longer than men?
Science doesn’'t yet know the answer, but
if present trends continue, the death rate
for males will soon be twice that for fe-
males. Women now have a life expect-

ancy of more than six years over men,
says the U.S. Public Health Service.

Agents causing the rising death rate
in men 45 to 64 include heart disease,
cancer, and high blood pressure. Hor-
mones may also be a factor. Researchers
at Cornell found that the male hormone
testosterone shortened the lives of both
male and female rats, while the female
hormone estrogen prolonged the lives of
male rats.

[ o

Wired for sound. Gemini astronauts
will bring back the most complete reports
yet on man's physical and mental re-

actions in space. Two magnetic tape
recorders will make second-by-second
recordings of electrocardiograph heart
readings, blood pressure, respiration,

body temperature and brain and muscle
reactions of the spacemen.
e A
The tail of a whale may hold a cure
for sinus. Researchers in Brazil found
that a liquid made from the center part
of a whale's tail has anti-bacterial prop-
erties; when its heated fumes are inhaled
it relieves sinus inflammation.
e
Barbecued cadmium may be your
downfall if yvou use makeshift equipment
in back-yard cooking. In one case a family
became violently ill after eating steak,
baked potatoes and salad. Investigators
found that the steak had been grilled on
an old refrigerator shelf. Heat caused
cadmium in the plating material to poi-
son the meat. Since many household items
are coated with cadmium metals, your
best safeguard is to use only regular bar-
becue grills.
[ o
Rare molecules which exist only in
scorching-hot temperatures are now being
preserved for study by a seemingly
upsidedown technique—instant freezing.
Scientists at Armour Research Founda-
tion shoot a molecular beam from the
5500-degree heat of a vacuum flask at
a specially prepared target. Liquid helium
freezes the target to four degrees above
absolute zero and the molecules are
trapped and held in suspension by an
inert gas, frozen argon.
R
They're “baking” trees in a slow “oven”
out West. A scientist at the University
of California found that fruit-tree viruses
can be destroyed by keeping young seed-
ling trees in a greenhouse for several
weeks at 100 degrees F. Buds from the
treated plants can then be grafted onto
orchard trees.
The method may result in changing
(Please turn to page 20)
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- UP

“AMAZING SCIENCE BUYS

or PROFIT

for FUN, STUDY

See the Stars, Moon, Planets Close Up!
3" ASTRONOMICAL REFLECTING TELESCOPE

SEE AND PHOTOGRAPH SUN'S ECLIPSE JULY 2O0TH.
Be visually safe and wse Edmusd’'s Combination Sun Projection
Screen mnd Camera Holder.
Stock Ne. TO.162-H

. 539.9% Postpaid

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

See the Rings of Saturn, the fascinating
plaret Mar-, higge cralers on the Moon.
phases of Venu-. Equatorial Mount with
lock on both axes. Aluminized amd owver-
enated 3™ diameter high-speed /10 mir-
ror. Telesoope eomes equipped with a 80X
eyepiece aml a mounteid Rarlow Lens.
Opilcal Fimler Telescope incloded. Hanl-
wond, portable tripwl. FREE with Scope
Valuahle ST-HL CHART plus 272-page
xH‘EA'-"E’\E‘ plus “*HOW TO USBE YOUR

. .529.95 Postpaid
255 Power
S79.50 F.0.B.. Barrington. MN.J.

BUILD A SOLAR EN'GT FURNACE

A fasclnating new ur own Solar Furnasce for
ExpErimentation—i Easy! Tnexpenzive
Use scrapwood ue 1. This sun powerel
'r:l[—- 2000 1o

“"HANDBOOKE OF
TELESCOPE" BOO
Stock Mo. B5,050-H .
4.4~ REFLECTING TELESCOPE—ILp in
Steck Mo. B5,105-H

furnace will generate i OHD "
Fuses enamel to metal. Set: paper atiame in seconds. Use our
Fresnel Lens— 14 diameter 1. 14-
Stoek Mo, TO,130-H. _ ... .. Fresnel Lens. . . ... . $6.00 Pomtpaid

11" 8q. Fremnel Lens F | m* ]m-.: tt—rﬁml

Steck Ma. TD.533-H . 5475 Postpaid

ETUDIHT MICROMETER SET
‘OLD-WORLD CRAFTSMANSHIP®

STANDARDS
et of F—English make—stunly, depemiable.
lozest taleranee of many inexpenzive microm-
eter= tested—with accuracy of plus or mai
| An3T, 1% outside mirrometer measures to 1 -
3 out=iide model from 17 to 2°; combination 1% amd

2* depth Instrument up o 1" and from 1 to 2°
with 2 shafis supplied. "acked in fonctional. protective viny]l caze.

Full instruetien-
..... $9.95 Postpaid

Stock Mo. 63-333-H
Sﬂl.ll (EI.I. SET HARNESSES
POWER OF THE SUN

Conduet =pell-hinding experiments, experience enid-
g Jess Mascination in oonverting sunlight ints clectricity
e prewer amall mober=. amplifers, make light meters,

de meter, burglar alarms, elc. Used
1¥ L lirlu cliw, power bodts, Law
s RILICON =0LAR CELL and SUN

Produces 3 to 43V
S.AR PHOTOCELL ¢

10=18 milllampsy SE
Inwr IPJ“lr and 112-page Handbook of Pr
demonsiratjons {4 €. Alss incl. CADMIUM 5171

T CONTILS TIVE CE1 I| it sensitive resistor: which generates
electricity to turn lighis o m in the evening. open doors, count traffie.

BLr,, e,
Stock No. 80.281-H . 57.95 Puestpaid

WAR SURPLUS IHEIJCAII-HAIH’. 7x50 lIHﬂEIII.AIS

nlf savings! Brand new! Crysial clm \'I!I‘iu
Every oplical clement

An excellent night glass—the size rrmmmrnd.ﬂs

for satellite rl-wjnz. Individual e¥ye foous, nﬂ

il HIIWDC!, Aeld
5%% g e included,
x 5

yos.
CARE American
L) nnrmn:r coEt t‘.l'H a0, War sur-

lus price saves you real
Stock’ No. 1544°H. .. .Only $74.80 Pestpaid
ITax inclodeds
6 x 30 Bimdeulars—i:imilar to above and a

terrific bargain
-533.00 Postpaid (Tax inc.)

Stock No. 963-H .
MINIATURE WATER PUMP

Wonderful for experimems. ministure warerfalls, (oun-

tains. Christmas gandens. HO gage ralleoad barkdrops.
hobbyists, labs, schools. Pumps comtinuous fow of water

ete. Tiny (255" x 125" electric motor and pump ideal for

hobbyists, labs, schools. Pumps continuous flow of water

.‘l at rate of one pint per minute at & 12" hemd. With 2 D
Batteries in series will pump o 24" high. Works in

gumr direction. Steek Neo. 50.345-H. .. $2.25 Poslpaid

MINIATURE SUBMERSIBLE WATER
PUMP FOR HOBBIES, EXPERIMENTS

Stourdily built, self-priming. electric waler
pump. Ideal for science classes. advertizing
exhibits., minlature waterfalls, founlains, elr.

Operates under water on ® to 207V AL, Al
2V, pumps 1 pint per minuie at 127 head.
Spare valve, spring and instroctions included.
Plastie, 3%~ 1g.. 1% dia.; wi. l‘; o
Stock Mo, BO.3OT-H............cvvicinciiininas ..52.98 Postpaid

GEEiE BF BIOCE mussll (iwe CsiCn OF ®SQ&IT OFSI8  JAT0F

EDMUND SCIENTIFIC ED.,B&REIHGTDH; N. J.
JULY 1963

‘FISH' WITH A WAR SURPLUS MAGNET
Go Treasure Hunting On The Bettom

Great Fascinating fun aml sometimes Lre-
mendowily profitablel Tie a line o vur S-1b. Aag-
net—drup It overlnmand in bay. river. lakeé nr neean
Troll II llbn; the bollom-—your °"tr r haul can he out-
board motors. anchors, fishing tark) Y elal Talwa-
hles. 5 Ib Magnet i3 war ;urplm-—-.ﬂlmm 'L T}'p&-—f‘ﬂl’ L.
Cost—350. Lifts over 125 Ibs. on land—much greater
welghts onder water. Order pow and try this new zport.
Stock Mo. 70.570-H. 3445 Ib. size % B.75 Postpaid
Stock Mo. 70,.571-H. 5 Ib. Magnet . . ....... $12.50 Postpaid
. TO5T2-H. Tv2 (b. Magn .S518.7T5S Postpaid
. B5.152.H 15 (b, size IHt: 250 lbs. SJJW FOB

ASTRO-COMPASS AND TRANSIT

War surplus! Astro Compas=s alone cust Govi. 870
W have added a Sighting lLevel o improve versatililty.
Iurdreds of uses in carpentry, brick laying, Toundatbon
work K, Zrading, irrigaticn or dreinage, Moch below oosl
uf ordindry surve: -y in INRLIFUmEneE, tor  do=il-

foleal

Tuleml

yourselfers, 10Lg"™ high, 6 long, 4" wide, Adjustalde
leveling  platform—2  spirit levels for aliEning=—alkss
spiri level in  sighting sttachment. Tremendoas
Iskrgain.

Stock Mo. TO.ZBT-H .........« $19.95 Pustpaid

LARGE SIZE OPAQUE PIIGJECTDR

ldeal for plotographers, thiz low-cost ankt pro-
jeets AVe M. sq. Image at & M T L, I
image at 12 fi Prajects photos, -lrnnru:t.

sketehes, clippings, any opague oopy ap o ™ x 67
—Ilarger pieces in sectlons. Lenses are 2 plano-
convex, 497 dia. monnted In 5% %" barrel. Pro-
Jector is 11%9" high, 13L%% wide. 9= {ront to
back, pressed steel in black wrinkle finksh, hake-
lite hanidle. Uses two 200 wsit  bulls—npst

incluided. Complete with side platform to hold ustrations. 6 1. elec
cuml, heat resist. plate glass mirror
Stock Mo, BOOGE-H. . ... ................ $42.00 Postpald

OPAQUE PROJECTOR

Projeets [liustrations up to 3* by A%~ and en-
larges them n 35° % 30 if sereen is Gla 0t
from projector; larger pletures if sereen is further
away Noo film or pegatives needed.  Projects
chartz, diagrams#. pictures. photns, lettering in
full color or hlack-amd-white. Operate:s en 115
molt, A.C, current. G-ft. extension cord and plug
B = ot included, Operates on G0 watt bulh, not Ineluded
Size 12" x B" x 45" wide. Welght 1 Ib., 2 oz Plastic case with
bujit-in hamlie
Stk Na. TOIBD-H . . ..o cnnnnnianises $7.95 Postpaid

DIAGNOSE HIDDEN TROUBLE
WITH PROFESSIONAL
STETHOSCOPE

Nesigned for use by physicians. this

super-sensltive stethoscope s Ldeally

suited for detecting faults in machines

and engines. amd In Auid, air and gas

leakage. Iheens of usez In auto repalr

shaps, lals, and for hohhy and edocational applications

TR B BILETW .o usii e nbr bl bl i a4 g §6.93 Ppd.

BARGAIN PRICE STETHOSCOPE—excellent walue
Bhaak Ma. BLEER .. il s e e e e ks .52.95 Ppd.

WOODEN SOLID PUZILES

12 Different puzzies that will stimulate your ability o
think snd reason. Here i= a fascinating assortment of
wonl puzzles that will provide hours of pleasure,
Twelve different puzzles, animals and gemuelric forins
to take apart amd reassemble, give a chance for all the
family, young or old, to test skill. patience. and. best
of &Il to stimuiate ability to think and reason while
having lots of fun. Order yours now

Stoek Mo. TO.208-H. . ..............

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

MAIL COUPON FOR FREE CATALOG “H“

| Mew! 1000°s of Bargains 164 Poges
| EomuND scIENTIFIC cO.. Barringten, N. J
| Please rush Free Giant Catalog “'H""
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| Address




Science Worldwide

{Continued from poge 18)

the official botanical descriptions of some
fruit trees. Characteristics such as rolled
leaves and weeping growth habit, as-
sumed to be genetic in nature, proved
to be symptoms of latent virus disease.
S N
Quick press job. A new crease can be
put in Pop's pants in 30 minutes with a
valet stand that includes an electrically-
heated trousers press. A time switch on
the British device cuts off current auto-
matically, making scorching impossible.
i
Not so fresh. A fossilized egg believed
to be 20 million years old was discovered
north of Tokvo, Japan, by construction
men digging 33 feet underground. Ge-
ologists dated the find from the stratum
in which it appeared. A cross-section of
the egg. about as big as a hen's egg,
showed vellow volk surrounded by blue-
tinged white.
e
Whiffs of carbon dioxide make hot-
house vegetables grow faster, experiments
in Britain show. The gas is supplied by
burning propane, or paraffin, or by using
chunks of dry ice.
P =
Did tektites come from the moon or
are they wvolcanic in origin? Scientists
differ, but a pretty, voung geologist with
the U.S. Geological Survey may soon
settle the controversy. Mrs, Cynthia
Mead, 28, believes the glassy chunks of
matter were flung out from the moon
ages ago in a gigantic meteor strike.

She’s now studying them with a new

scientific tool, the electron probe, which

can measure tiny particles deep inside

tektites only three microns (three 25

thousandths of an inch) in width.
o

Electricity may f{ree armies from an
ancient enemy—mud. Cornell University
scientists, sponsored by the Army Engi-
neers, are now tryving to capitalize on the
known phenomena that putting an elec-
tric current into wet soil causes water
to migrate to a point where it can be
drained off.

They're experimenting with an elee-
tric grid 15 to 20 feet wide, beneath
which will be a series of pipes. With the
grid negatively charged and the pipes
positively charged, water should rise to
the surface where it can be drained away.

i

A curtain of air bubbles was used by
explosives experts in Canada recently to
protect a new bridge during nearby dem-
olition operations. Compressed air re-
leased from perforated pipes sunk in the
water around the blast area screened off
the explosion; riverside instruments reg-
istered almost no vibrations during the
explosions.

i

Smoochers beware! The degree of pas-
sion in a kiss can now be measured. Three
students at the University of Miami have
put together a device, called the Kiss-
ometer, which “measures the intensity of
human osculation.” Kissers hold charged
electronic probes and when their lips meet
the circuit is complete. It classifies kisses
from a low-level “dead fish” up to “Wow!"”

INVESTIGATE ACCIDENTS

Train quickly in your own home for repeal income in the
exciting, secure Claim Investigation and Claim Adjusting
field. Our students and graduates are already earning $4,
%5, %6 an hour extra SPARE TIME — and vp te $10,000
a year Full Time. You need NO prior experience or higher
education. Your age does NOT matter,

HERE IS YOUR CHANCE FOR ACTION
AND REAL JOB SECURITY

As a trained Claim Investigator you will (1) INYESTIGATE
FACTS and (2) DISTRIBUTE MOMNEY as the representative of
wealthy organizations.

Mo other business offers you greater opportunities for success
and security. Here's why: The huge, rapidly expanding Claim
Investigation and Adjusting Profession rig now distributes
more money than any other service industry. And it's growing
fast, Over 200 MILLION ACCIDENTS must be investigated fthis
ear for Insurance Companies, Airlines, Railroads, S5teamship
ines, and Government Offices.

MAIL NOW for FREE BOOK

SEND TODAY for Big, FREE, lllustrated Catalog. Learn the
exciting facts about Universal Schools' low cost training. Ne
obligation. Mo salesman will call. Gl APFROVED.
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which rings a bell and flashes lights. All |

in the interest of science, they say.
(T N

Largest optical telescope in the south- |
ern hemisphere is being planned by five |

European nations. The instrument will
have a 140-inch diameter lens, will cost
about $8,000,000 and will be completed
by 1970. It will be located in either South
Africa or Chile. Nations involved are the
Netherlands, Belgium, West Germany,
France and Sweden.
e
The weight of the ink in two words
added to a 30-volume encyclopedia can
be detected by a new ultrasensitive in-
strument developed by Westinghouse
Electric. Called a quartz crystal micro-
balance, the device is expected to find
many uses in space-age industries.
P
They're dusting water in Australia.
Scientists there have found that regular
dusting of water reservoirs with a dry,
finely powdered cetyle alcohol cuts evap-
oration losses by 50 percent.
o
It's an old custom. “The man bearing
the name Puzur Haya accepts the girl
named Ubartum as his wife. Witnesses
were Urdamu Zida Bulani, son of Ur
Meme, and Olduga, son of Urdamu Zin.”

So reads a marriage certificate inscribed |

on a stone found recently in Irag. Be-

lieved to be about 4000 years old, it

proves there’s nothing new in nuptials.
o

A downtown Tokyo area is getting an

electronic sign that registers and reports |

the surrounding noise level. City officials

say that if people hear how much noise |

they're making they might be more quiet.
N "

Rear-view mirrors in automobiles may
be obsolete. A German inventor has de-
veloped a “retroscope” which acts like
a reverse periscope. He claims it does
away with blind spots to the rear of a

car, and also cuts down on the glare of |

headlights approaching from behind.
[

Tomb germs which had lain dormant for
more than 1200 vears came to life recently
after being placed in an incubator. The
bacteria were taken from the sealed tomb
of a Maya Indian chief in Guatemala. They
had remained inactive for 12 centuries be-
cause of lack of moisture, light and food.
None have so far been identified, says
Dr. Joseph R. Valenta of Smith Kline &
French Co., whoe made the discovery,

Tokn P M 2L
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RGA

introduces a
new easy way

to learn
electronics
at home

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

Complete Home Training Course using new RCA
“Autotext” now available! “Introduction to Elec-
tronics"' gives you the advantages of RCA "Autotext"”
plus theory lessons, service practice lessons, and all
the kits you need! Send for complete information now
and FREE SAMPLE Home Training lesson!

Wide Choice of Home Training Courses in Elec-
tronics! In addition to '‘Introduction to Electronics™
RCA Institutes offers this complete selection of Home
Training Courses:

# Electronic » Communications
Fundamentals Electronics

o TV Servicing ® FCC License Preparation

® Color TV # Mohile Communications

® Transistors
® Electronic Drafting

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

Classroom Training Available in New York City,
Los Angeles, and Cherry Hill (near Camden) New
Jersey. Check **Classroom Training" con the cou-
pon and information will be rushed to you.

SEND FOR FREE ILLUSTRATED BOOK TODAY! SPECIFY
YOUR CHOICE OF “AUTO TEXT', HOME TRAINING, OR
CLASSROOM TRAINING!

RCA INSTITUTES, INC., Dept. Fm.73

A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.

Pacific Electric Bldg., 610 5. Main 5t.,
Los Angeles 14, Calif.

THE MOST TRUSTED NAME
IN ELECTRONICS
T R e 5 R B

# Automation Electronics
# Computer Programming

@ Rca INSTITUTES, INC., Dept. PM-72 1
B 350 West 4th 5t., New York 14, N. Y. H
B Rush me FREE information about ““Autotext” ' I
B Home Training , Classroom Training (Choice of

B city No salesman will call. i
= MName ..... =
B ADAresS ....coveiersnonssnassnesriassrsanranns .
[ Gl s Zone.... State. ....covcnvans (]
S G S O (60 N G O I O R 0
CANADIANS: Take advaniaie of these RCA Tnstitules Home Soody
Cobrses at no arldditional costl, Yo postage,. no costome, oo delay.
Fill ek eovguien amd  send i envelope G BCA Vietor Limited,
ahEl Howalmount Ave., Montreal §, Quehec.
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By Jim Whipple

e vl et el il

U.S. Automakers Favor Racing Three to Two,
But Does Racing Actually Result in Better Cars?

Does racing improve the breed? Now
that racing and rallying are being pur-
sued at full throttle by three of America’s
five motormakers this question might well
be asked by American car buyers.

Successful motor car competition costs
important money. The sponsor must lay
out $7500 for a grand National stocker;
the quarter-mile commando puts up
$3500 or more for his full-house, two-
door hardtop—all this after the manu-
facturer designs and tools performance
hardware.

The days when you could buy a bread-
and-butter V8 and compete by adding a
couple of carburetors and some mail-
order pistons are long gone. To build en-
gines of over 400 horsepower that will
push a Pontiac, Dodge, or Chevy at 150-
plus m.p.h. on the Grand National circuit
takes a combination of size, strength, and
reliability that few home-town garages
have equipment to produce.

What’s even more important, stock car
racing means production parts, not hand-
tooled jewelry worked up on a scratch
pad by some backshop genius. If you want
to compete for the shiniest marbles and
biggest headlines in racing, you've got to
homologate.

That awesome term simply means “to
produce the part you race with,” and
be able to prove it to governing bodies
such as NASCAR and FIA (Federation
International des Automobiles).

The manufacturer doesn’t have to bank-
rupt himself by making shiploads of a
particular racing goody, but he must cata-
log the item and sell it retail as a pro-
duction option. That doesn’t mean that
it will be reasonably priced (although it
might be) or that it will be “off-the-
shelf” at any dealer’s. If you're a regular
stock car entrant or have acquitted your-
self reasonably well in national rallies,
Plymouth should be able to find you
some aluminum fenders, or Ford should
make quick delivery on a set of Bendix
disk brakes for yvour hot Falcon Sprint.

Plain and simple touring types can get
these goodies too, but you may find your-
self at the end of a long list for something
in short supply. Homologation means pro-

duction, but not always mass production.

This last point brings us back to the
prime question: Does racing improve the
breed? Occasionally racing experience re-
sults in the improvement of a mass-pro-
duced part that goes on every car. When
it does, the answer is an emphatic “Yes!”

Ford, the top gun among manufacturers
in racing today, provides examples.

Item: In developing a “bottom end” on
their racing engine, Ford found that cross-
belting of the main bearing bulkheads
kept crankshafts from leaving the scene
at sustained high r.p.m. They found it
feasible to do this on all their high per-
formance engines on the line—without
passing any extra cost to the consumer.

Item: Ford found a new and better de-
sign for connecting rods that made them
hold together in racing. Tooling up for
hundreds was just as expensive as for
thousands, so all buyers of their high per-
formance engines get the new rods.

Granted, these race-developed goodies
don’t show up yet on Aunt Martha's Fair-
lane Six. But the route for rub-off has
been established and whenever tooling
changes are made, the race-bred improve-
ments can be phased into design for the
whole line.

Even a non-racing manufacturer, of
which General Motors currently is our
most conspicuous example, can research
items that add to an engine's, or chassis’)
performance and reliability.

Dayton’s Speed Week provided a case
in point when a racing manufacturer
(Ford) trampled the entries who were
using the products of a non-racing manu-
facturer (Chevrolet). Engine failures at
high speed in the long grind were the
problem.

There is little doubt that the non-racing
Chevrolet engineers will come up with
solutions to such problems—even if they
have to act “unofficially.” For Chevrolet
to lose face in the eyes of thousands of
race fans could mean lost sales.

Were it not for racing, neither Ford
nor Chevrolet engines would need to be
as good. And that stiffer connecting rod
would never have an opportunity to grace
Aunt Martha's Fairlane!

POPULAR MECHANICS



Steel bodyguard stops tire killers cold

6 million short lengths of steel wire are embedded in the
undertreads of off-the-road Goodyear tires. They guard
the body against cuts and bruise breaks from sharp
rocks, stabbing stumps, slashing scrap metal and other
tire destroyers.

This steel bodyguard also retards cut growth. And it
helps prevent separations too, because it actually “zip-

pers” the tread to the tire body.

This steel bodyguard is a8 Goodyear bonus. Doesn't
cost a penny extra in most of the popular sizes. See your
Goodyear Dealer or Goodyear Service Store. Goodyear,
Truck Tires, Akron 16, Ohio.

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

GOODSYEAR
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Test your
automotive 1.0.

Do you recognize these two pieces of equipment?

Which is most likely to be found on today’s cars?
o as

What does this symbol stand for?

An alternator (top right) is now found on many
new cars, replacing the old-time standard gener-
ator (left). The life preserver is the symbol of
Quaker State Motor Oil—the best cngmc life
preserver. Made from 1009
pure Pennsylvania Grade
Crude Oil, Quaker State
gives every car longer-lasting
lubrication, top protection.
Insist on Quaker State—your
best engine life preserver.

i,

QUAKER |
STATE |

MOTOR OIL

QUAKER STATE OIL REFINING CORP., OIL CITY, PA.
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Tune 1n on the

Inventors

Fishermen who favor live bait should,
theoretically, get a full day's sport with
one or two minnows using the fishing lure
developed by Otis E. McClanahan of Clyde,
Ohio. A transparent capsule, to which is
attached a hook and line, holds a live min-
now, as described in patent 3,087,272. The
capsule is open at one end to keep the
minnow supplied with water.

e

Scuba divers can now glide undetected
through the water, powered by a pressure-
volume gas engine, instead of electric
motors with cables, or storage batteries.
Called the Seacycle, the apparatus is

| steered by a control on the front fins.

Ballast can be blown slowly and exhaust
bubbles dispersed for maximum security.
Patent 3,084,654 went to Edgar N. Rosen-
berg and Stephen F. Moran, both of San
Diego, Calif.

i

Water walking could be the next sport
fad if the public takes to the “water
walkers” invented by Ira N. Wheat of
Grand Prairie, Tex. Shaped like skis, but
with recesses inclined forward along the
undersurfaces, the buoyant boards won
patent 3,084,356.

[ e

Simulating trips through space to select
and train astronauts can be accomplished
in a space trainer developed by William
B. Luton of Dallas, Tex. The machine,
which won patent 3,083,473, simulates the
sensations of an actual space trip, includ-
ing vibration, heat, pressure, speeds and
an “earth horizon.” It also duplicates roll,
yaw and pitch motions.

A e

Are your bones alive? Your surgeon can
find out with a new device for “measuring
oxygen tension in bone.” A hole is drilled
in the bone and a specimen removed for
electrical analysis. This tells how much
oxygen is present, whether a fractured
bone has enough blood and is thus alive.
Patent 3,083,706 went to Charles F. Wood-
house of Chicago, Il

-

The death toll in air disasters could be
substantially reduced if a new aircraft
parachute invented by Russell K. Lamm
of Berkeley, Calif., proves feasible in use.
The chute could lower the passenger sec-
tion by means of cables attached to seat
frames, or it could bring the entire craft
to earth; patent 3,084,891.

POPULAR MECHANICS



REGENERATOR

{HEAT FECHANGER)

each of the single headlamps acts as a
bumper. In addition, a bar below the grille
is designed to intercept low bumpers of
other cars which may slip beneath the
lamp ring bumpers.

At the rear of the car, the trim sur-
rounding the tail lamps is of bumper
stock. But what the stylists have done
to this rear is very unlike the T-bird.
Observed from high on a ladder, the slant-
ing recesses for the tail lights give the
rear deck a faint resemblance to a delta
wing. From ground level, though, these
deep recesses make the car look as if
part of it were running away from the
rest. But even though the unconventional
rear lines bear no apparent relationship
to the turbine power plant, they are not
easily forgotten. Perhaps that's the idea.

Interior trim styling is .even more un-
conventional. A long tunnel or hump with
radial “turbine-blade” trim at either end
splits the car down the middle like a giant
aluminum cigar tube. This tube appears

to be for looks as it is far higher than the
conventional driveshaft clearance would
require and is not the exhaust “pipe” for
the power plant. As with previous ver-
sions, the turbine is mounted between the
front wheels and drives through the rear
wheels. The actual path of the turbine's
hot spent gases is back through two flat
aluminum ducts under the right and left
floor pans and out below the rear sheet
metal (see picture, next page).

The forward end of the console tube
contains the gear selector and hand brake
levers as well as controls for heater, lights
and windshield wiper-washer. The in-
strument panel is just that, a group of
instruments (including a turbine inlet
temperature gauge) in three big “pods”
clustered around the steering column.

The gear selector can be used “eyes-off”,
because each position can be found by
feel. Reverse and Low are at front and
rear of the slot while Drive and Idle (the
turbine’s neutral) are in the middle,

THE TURBINE'S power plant in schematic shows how air is compressed,
heated in regenerators, ignited ond exponded to drive turbine wheels

e——— —— -

500"

EXHAUST

JULY 1963

COMPRESSOR b,
TURBINE v
% Ny

[ A

TO REAR WHEELS

REGENERATOR

EXHAUST



28

Once you settle in the driver's seat,
you notice that the pedals are nearer
the floor with less play than you'll find
on conventional cars. You can almost
operate both throttle and brake with your
right heel on the floorboard.

Firing up with a turn of the key brings
the distinctive turbine whine, but it's a
lower-keyed sound than in the previous
Chrysler turbines.

The Turbine Gap

Pushing the accelerator after shifting
to drive, you sense a slight gap between
the time your foot goes down and the car
begins to accelerate. It's more of a gap
than you'll find on automatic drives with
conventional engines. But the “turbine
gap” is not an awkward pause. It could
easily be measured in the span of a second
or two.

At low to moderate cruising speeds, the
gap between command and response on
the throttle still seems to be there. But,
when the speed starts to catch up to the
power your right foot demands, it really
comes on strong. PM’s aviation editor,
Kevin Brown, who flies jet fighters, felt
that there was a direct comparison.

“It starts slowly”, he said, “but with
the power on full and the whine in your
ears it's a happy feeling to sit there and
wait for the speed to build up.” And
build up it does. Chrysler engineers ac-
knowledge that the best performance is in
the higher speed ranges. Top speed is over
110 m.p.h. Acceleration from 0-60 m.p.h.
will take about 13-14 seconds. Fuel mil-
age will range between 15 and 19 m.p.g.
with white gas, diesel #2 or JP4 fuel.

The turbine is a smooth-running car,
although the shift points in the three-

| 2 HAND HELD MNEAR turbine exhoust duct would =n-

"

counter 150-140°F. temperature at idle, as compared
with 500°F. or more of typical piston engine exhaust.
Temperatures at 70 m.p.h. and up would be 430-
440°F. for turbine, 725°F. or higher for piston engine

speed planetary automatic transmission
can be felt slightly.

The transmission is much like a stand-
ard Chrysler Corporation automatic, ex-
cept that there's no fluid torque converter.
The flow of gases to the power turbine,
as it is directed by the movable vanes,
itself acts as the “cushion” or coupling
for a transmission of power already made
smooth by the nature of the turbine, with-
in which a continuous How of expanding
gases contrasts with the explosive pushes
of the piston engine.

The car itself is a conventional unit
construction with independent front sus-
pension and a solid axle attached to leaf
springs at the rear. Up front, however,
the springs are coils instead of the typical
torsion bars seen on Chrysler products
for the past six years.

The ride is very good and power steer-
ing makes guiding the Turbine smooth and
effortless. There's very little vibration in
the car and it's not startlingly different
in behavior. There is however, the inimi-
table whine which at first will be the car’s
greatest distinetion.

Chrysler spokesmen claim that the noise
could be reduced, but they want it as is
to attract attention to the car. Maybe so.

Whether they can make it quiet enough
to slip into your driveway late at night
without waking the neighbors has to be
proven. The present car is much quieter
than the 1962 examples. Compared to a
piston engine, turbine’s noise is more
noticeable at low speeds, quieter above
35 m.p.h.

The turbine itself is 10 inches nar-
rower and two inches lower than last
vear's version. It weighs 40 pounds less
(410 pounds vs. 450) and its torque has

FPOPULAR MECHANICS
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DECORATIVE TUNMNEL splitting interior is primarily

for looks, but does house convenient ashtray in rear

been upped from 375 ft.-lb. to 425.

Horsepower is 130 at 3600 r.p.m. (out-
put shaft) while last vear's model spun
out 140 horsepower, but at a 4750 r.p.m. |
Chief difference is that the new turbine |
has dual regenerators (i.e. the rotating, |
stainless steel matrices which soak up |
exhaust gas heat and preheat the intake |
air to boost efficiency and drop fuel con-
sumption.) But the turbine principles and |
operational cycle remain the same. i

A compressor turbine powers a rotary |
compressor which draws in fresh air |
through the intakes and sends it through
the hot metal of the regenerators for pre-
heating. It then enters the combustion
chamber (burner) into which fuel is in-
jected and ignited. The burning fuel raises
the temperature of the gases and increases
their energy level.

These hot gases pass through the first
stage turbine which drives compressor
and regenerators, then through the power
turbine which drives the car. Leaving

the power turbine, the gases pass through
the regenerator honeycombs, giving up

much of their heat and flow out the ex- i

haust.

The future of the Chrysler Turbine Car
will soon be in the hands of the motoring
public (a very limited slice of it). Chry-
sler engineers feel confident that it can be
produced successfully and will be more
than competitive in reliability, economy
and performance.

Whether the panel of average motorists
who will be driving the first 50 turbines

agree, remains to be seen. * &k
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Better than
a screwdriver

and far less costly than having your
car laid up for radiator repairs.
Mac's Sealer and Stop Leak stops
radiator leaks fast...even high
pressure leaks up to 20 Ibs. It mixes
with any anti-freeze and is served at
better service stations everywhere.
(Not recommended for people.)

MAC'S SUPER GLOSS CO., INC.
Los Angeles 42, Calif., Cincinnati 26, Ohio



New Diesel Fuel Cell

DIESEL OIL is combined with air in
a new General Electric fuel cell
to generate electricity directly.
Two cells are shown connected in
series. Fuel is dropped in on top;
water, carbon dioxide exhaust out
the bottom. Power output leads go
off to drive a small electric fan

BASIC CONSTRUCTION of the -hy-
drocarbon  fuel cell: Diesel oil
comes in one side, air from which
oxygen is taken on the other. They
are "burned” in the cell to produce
electricity. The exhoust of water
forms on the air-intake side, carbon
dioxide on the fuel side of the cell

30
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TWO LITTLE METAL DOUGHNUTS in a new fuel
cell turn diesel oil directly into electric power.
There is no flame, no moving parts, little heat
and great efficiency. In addition to diesel fuel, this
General Electric cell can use gasoline or propane.

Initial applications of the diesel cell will be as
a portable power source for space and military use.
Later on, according to GE, the cells may turn up in
the family car.

Up to now, the most successful fuel cells have
used hydrogen as fuel. A hydrogen cell will be
aboard the Gemini spacecraft. But hydrogen is
expensive and inconvenient to use, particularly if
fuel cells are ever to be found outside of industrial
and military applications.

One of the great advantages of a fuel cell is its
efficiency. An ordinary internal-combustion engine
turns about 20 to 25 percent of its fuel into usable
power. Large turbine electric generators convert
about 40 percent of their fuel into electric power.
Fuel cells, on the other hand, convert 50 to T0
percent of their fuel into electricity.
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NOW WITH THIS

NEW 1963

MOTOR’S AUTO REPAIR MANUAL

Even beginner mechanics earn hig
money by doing more repair jobs—faster

YOU ARE INVITED TO USE THIS
BRAND-NEW 1963 EDITION FREE FOR 10 DAYS TO SEE

FOR YOURSELF HOW HELPFUL IT CAN BE

ES! Now —whether you're a be-

ginner or expert mechanic -
you can “lick™ just about any job
on 2.519 models of 33 car makes,
and do It quickly. easily. right the
first time 'MOTOR S BRAND-NEW
2-in=1 AUTO REPAIR MANUAL
and trouble-shooter spots 2,200 car
troubles for you lmmediately

USED BY
U.5. ARMY & NAVY
AND THOUSANDS OF
SERVICE STATIONS
AND REPAIR SHOPS

lea worked out these time-saving
procedures for thelr own motor
car line. Now the editors of MO-
TOR have gathered together this
wealth of "Know How" from 3]
Oy ficial Shop Manuals. “"boiled It
down"” into crystal-clear terms In
ene big handy book!

This giant gulde makes every

leads you to the exact repalra
needed . . . shows you how to fix them fast and
right with crystal-clear pictures and step-by-step
directions

Mo guesswork. This giant [Hustrated guide tells
you where to start; what tools to use. Leads you
easity and gquickly through the entire operation =
from a simple carburetor adjustment to a com-
plete transmission overhaul.

Everything You Need to Know

‘Thiz BIG. NEW REVISED Edition covers every-
thing you need to know to repair practically any
car model from 1955 thru 1963, tncluding ail the
mew compacts. Over 1.300 giant pages (each al-
most a foot high'i, 3.200 “"This-Is-How™ pictures
— clear drawings. diagrams, cul-away photos —
make every step EASY. 285 “Quick-Check™ charts
- more than 30,000 essential repair specifications
Ower 725000 service and repair facts. Instructions
and pictures are so COMPLETE. so CLEAR - you
CANT go wrong!

Even a green beginner can do a good job. And
if you're a top mechanic, you'll be amazed at the
time-saving procedures.

The “Meoat” of 191 Official Shep Manuvals
Engineers from each automobile plant in Amer-

Same FREE 10-Day Trial on MOTOR'S
Hew TRUCK REFAIR MAMUAL

Covers 387 of all trucks 1952
pum thra 1963, Including all new
economy models, Cwver 2.000
illgstrations: J00.000 facts.
Covers_all E‘ucﬂlnf engines.

luz  OM ummins. Mack.
rkins, International diesels

Over 00 big pages. For FREE
Trial cheagl proper box in
EoUROn.
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operation easy as A-B-C! Elimi-
nates trial and error — saves you work and money.

Poys for Itself the First Time
You Use It

MOTOR'S Manual will more than pay for itsell
the first time you use it! Here's ILLUSTRATED
step-by-step guidance you need Lo service and
repalr all types of Engines. Fuel Fumps. Standard
and Transistorized Ignitions. Generators, Alter-
nators. Voltage Regulators. Starting Motors,
Brakes Power Steering. Dash Gauges. Automatic
Transmissions - AND MUCH, MUCH MORE,
Used by schools, repair shops, the U.S. Armed
Forces.

MAIL COUPON FOR

FIX ANY OF THESE MAKES — FAST!

1955-1943 = including all new campoch
Ll tah O+ Sofo Mrtrar
Bodge o ey
Edsel Mssh
Falzan Gidimabiis
Fasd Oids F-83
Faarigng Piymaais
Galawsw Palara
Imparish Fantisr
A% gl
Eeatiaestal oy Studerbanir
Corvgir La Tempeat
Corwvetts Lincein Trinaerbard
Dart Merguary Waliand

T HAS PAID FOR ITEELF
TIME AMD AGAIN,
It sure doesn't take schaal-
Ing o rend 1 1'% easy Lo see
pletures of every parl. Mas
pakid for itsell time amd agpaln, ™
= Paul Pamper, Wiseansin

AMAZED SELF AMD %
FRIENDS.

“1 amazed myself mnd ey
Friemds, foo. I now do aolo fe-
palr jobs that stumpesd me be-
fore, " =Michael Balieiky, M.J. il

PFAID FOR ITSELF
ON FIRST 1 JOBS
“Moter's Manizal pakl Fer It-
self an the Firsl 2 Jods and
javed me valoalde time by
#liminating gueiswork ™

='W, Sehrog. Ohis

o e o — o —— o ———

|| MAIL COUPON NOW FOR 10-DAY FREE TRIAL
{Attach te Posteard If More Convenient)

FREE |

10-DAY TRIAL

Try this boek and sales tax, I any)
at our risk
Just mail coupon. (At-
tach It to postcard for fast
action.) We'll send manual
to your home or shop. TRY AR v eacianis
Bee for yoursell what a
citr....... ——

time-saver it is. If this book
doesn't pay for itself in the
first 10 days, Just return It
and pay nothing. owe noth-
Ing. MOTOR Book Dept.,
Desk 317. 250 W. 55 St
New York 18, N Y. Schools,
Bookstores: Write for dis-

MOTOR BOOK DIPT.
Desk 317, 250 W, 55¢th 51, New York 19, M. T,

Rush to me &t once MOTOR'S New AUTO REPAIR MAN-

UAL Ir O.K.. I will remit 52 in 10 days. $3 monthly for 2
months and & fAnal payment of 51.53 iplus 454 delivery charges
cne month after that, Otherwise I will
return the bock postpald o 10 days.

IR I s i oo ien s o e el A R e R R s S e

TRUCK REPAIR MAMUAL. It D E.. I will remit 811, plus
delivery charge and sales tax, if any, In 10 days. Otherwise I
wil return book postpald e 10 days.

Dthuk box ond save 45¢ delivery charge by enclosing

WITH coupan In envelope entire payment of §9.98 for Auto
Hepalr Manual (or §11 for Truck Repair Manual) phis sales fax,
if any. Same J0-day return-for refund privilege.

|
|
|
|
I
|
I
I
it for 10 full days FREE! |
I
|
I
|
|
|
L
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Going
to Pot

WANT a novel way to
decorate a family room or
rumpus room? Why not go
to pot—flower pot, that is?

You can make an attrac-
tive room divider like the
one at left by stacking 3-in.
clay flower pots on la-in.
metal rods or pipes, and
mounting them in a wood
frame. Stack the pots so
their bases and tops alter-
nate, and stain the wood a
dark color. For an informal
table lamp (below), stack a
number of larger pots—
either standard or shallow—
to the desired height, and
run the wiring through the
drainage holes. In making
the shade, fasten the hard-
ware cloth to the inverted
lamp-shade frame with
solder or epoxy. Use plaid
cloth as a covering, as its
pattern will blend with that
of the hardware cloth.
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WOOD TURNING FROM
WRAPPING-PAPER ROLL




REMODELING?

YGUR BU“_D'"E Your local building supply dealer has care-

fully built a solid reputation for providing

SUPPLY DEALER top value in all types of home improvement

services. Whether you “Do-It-Yourself'—or

have him do it—the long-established build-
Is YUUR BEST ing supply dealer in your community is your
best one-stop source for « COMPLETE
UHE'STUP SOURCE FOR HOME IMPROVEMENT SERVICES * EXPE-
RIENCED HOME IMPROVEMENT GUID-
EUMPLETE, REI.IABI.E ANCE » ALL THE LATEST, BEST BUILDING

MATERIALS, TOOLS, HARDWARE, PAINT
HOME IMPROVE“EHT SERVIBES « TOP VALUE... BUDGET TERMS.

HOME
IMPHIWEMEHT

LOOK FOR THIS BANNER

Building Supply dealers display- snnp

mg this banner are pariicipating
in a new cuslomer-satisfaction “E“E
program sponsored by their in-
dustry’s leading magazine,
Building Supply News. Buy mn
where this banner is displayed.

It's your assurance of quality ”“””"" l-i-uhu-uhhﬁhl.l-ﬁnﬁ
and service al a fair price.

Prepared as a public service by Building Supply News, Cahners Publishing Co., Inc.
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Spotlight on the

Hillman Super Minx

What does a U.S.-made automatic transmission
on a small 1mport do for economy and pickup?

By Ed Nelson

IF YOU GET your automotive “kicks” from fast manual
shifting, you may yawn at the Rootes Group's new Hillman
Super Minx Automatic. But if you see your car as a machine
to move you from place to place with easy comfort and
economy, you can cheer. It's the first small import with an
optional U.S.-designed automatic transmission.

Hillman uses Borg-Warner's Model 35, built near London
but designed in Muncie, Ind. The John Bull version accepts
controls from either right or left. It's set up for faster
running—to about 5500 r.p.m.—and uses a 9'2-inch torque
converter instead of the 1l-incher it accepts for use on the
Sixes from Studebaker and American Motors. Even with the
smaller converter, you feel like there's a baby grand on
the floor beside you.

Before Rootes turned to the Warner box, British Motors
Corp. had used it for several years in the MG Magnette,
Austin, Riley and Wolseley, Ford of England joined the
parade some time ago with its Zephyr. But Hillman is first
with it on these shores.

For a 97-cubic-inch Four, the Hillman's pickup was ade-
quate. From a standing start, we got to 30 m.p.h. in an
average 6.55 seconds, to 50 in 14.15, to 60 in 21.20 and to 70
in 33.25. Under full throttle, shifts came at 32 and 51 m.p.h.
For comparison, a standard four-speed manual-shift Hillman
Minx did 0-30 in 6.2 seconds, 0-50 in 15.2, 0-60 in 21.8.

After a thousand test miles in the soft lap of a U.S. “luxury
compact,” the Hillman's ride and handling were especially
appealing. The Minx takes the tightest corner smoothly and
without wallowing, with 48 percent of the weight on the rear
wheels. We whipped it from side to side on deserted pavement

(Please turn to poge 36)
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Yo delivery!
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{ : The Stewart-Warner ‘240" Electric

5.8 Fuel Pump offers distinct advantages
for anyone wanting to perfect his car’s performance. Reli-
able and efficient under all conditions. Has adjustable
automatic pressure regulator (exclusive with Stewart-
Warner) that keeps fuel flowing smoothly to the carburetor

...prevents flooding, starving, "vapor lock”.. helps vou
get instant starts in the coldest weather. You can easily
install it yourself. Available for 6 or 12 volt electrical sys-

tems at leading service stations, garages and parts stores.
See the difference in the Stewart-Warner 240" Electric
Fuel Pump. (Also ask about the 220" series.)

INSTRUMENT DIVISION
STEWART-WARNER

CORPORATION

Dept. D-73,1840Diversey Pkwy.,Chicago 14

LUAL
ADD WEEKS TO YOUR
HUNTING SEASON!

Add a Bear hunting bow to your gun rack, and enjoy
a second hunting season: the bowhunting season!

You get an extra opportunity to bag a buck. To
sharpen your woodsmanship and stalking ability.
And, like a good gun, Bear Bows have balance, crafts-
manship and design. If you can shoot a gun, you can
easily learn to handle a Bear Bow.

Bear Hunting Bows . . . Kodiak®, Kodiak Magnum
and Grizzly® . . . have brought down small game and
trophy big game alike. See them today, at your Bear
Dealer’s. Or write for free color catalog.

Designed for hunters by the world's greatest bowhunter
—Fred Bear.

Bm ARCHERY COMPANY

Dept. PM-7 + Rural Route One + Grayling, Michigan
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EARN 510,000 AYEAR

LET ME PROVE
to you that the
average starting
salary of our grad-
uates is $4,300.00 °
per year.

After becoming
familiar with the
industry their sala-
ry usually increases
to $6,000.00 to
£7,000.00 per year.
When they become specialists, or part of
management, they can earn $8,000.00 to
$10,000.00 a year...and more!

WHY WORK FOR LOW PAY—or
worry about losing your job?
WE CAN QUICKLY TRAIN YOU to

enter one of these rapidly growing BIG-
PAY fields:—

(1 DIESEL—AUTO MECHANICS

L AIR CONDITIONING SERVICING

1 REFRIGERATION SERVICING

(] HEATING EQUIPMENT SERVICING
 ELECTRONIC TECHNICIAN

SUCCESS INSURANCE
LET ME PROVE to you that, due to
our special, exclusive SUCCESS INSUR-
ANCE PROGRAM, we are successful in
placing BETTER THAN 98%, OF OUR
GRADUATES in the field for which they
are trained.

EARN WHILE YOU LEARN. We pro-
vide you with a part time job and housing
while in school.
MAIL TODAY!
obligation.

C. W. BAILEY, PRES.

Free booklet, no

CHECK SUBJECT OF YOUR
CHOICE IN BOX ABOVE.

\BAILEY

\\ Technical School

Ione____State

36
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Spotlight on the Hillman Minx

(Centinved from poge 34)

FLOOR SPACE for your left foot isn‘t bad, but the
gos pedal location—well back from the toe board
—makes you draw the right foot up uncomfortably

and couldn't find a sign of rhythmic sway.
Even allowing for the contrast with Detroit
power steering, however, I'll still say the
Minx’'s manual system felt too heavy. The
wheel snaps back to center almost vio-
lently. The car tracks well, however.

You might expect the stiff British sus-
pension to sacrifice comfort on bad sur-
faces. Not so. There's never a control
problem, either. Seats are high and com-
fortable, although springs aren’'t deep.

The main objection to driving position
is with a mysterious Rootes' insistence on
locating the gas pedal way back from the
toe board. When your left leg is com-
fortable, the right is drawn up like a
stork’s and is unsupported. The headroom,
despite high seats, is good.

A happy gimmick common to several
imports is the signaling system. Don't
pump the floor dimmer switch; pull up
on the turn signal. You'll flash your brights
at other drivers even if the main head-
light switch is turned off.

Generator and oil pressure are on idiot
lights while dashboard controls are left
in the dark. A large, drawer-style ash
tray is handily located in the center front,
but ours fell out with little provocation.

Front disk brakes were effective, if
hard. You stop sharply without feeling
any pull to either side. Over-all fuel con-
sumption with the automatic was 19.2
miles per gallon. With the straight stick
model it was 22,5 m.p.g.

At $1975 P.O.E., the Super Minx offers
good, economical transportation without
imposing severe austerity. The B-W trans-
mission ($199 extra) simply makes pleas-
ant driving easier. * kK

POPULAR MECHANICS
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IF YOU LIKE TO DRAW...

you may have the talent for a rewarding
career in commercial art. Trained artists
are needed now for well-paid careers in

: advertising art and layout, magazine
\  illustrating, television art, and many
other fields, See if vour talent is worth
training —take this Free Talent Test

in your own home, in your spare time.
Developed by America's largest home
study art school, it has helped thousands
toward art careers. No fee or obligation.
Clip the coupon. Send it today!

ﬂ/AR’T INSTRUCTION SCHOOLS

Studio 7133
500 So. 4th St. = Minneapolis 15, Minn.
Please gend me your Art Talent Test withoul cosl or

obligation. (PLEASE PRINT)
Name
Occupation Age
Address Apt
City Zone
County State
Accredited by the Accrediting Commission
of the Mational Home Study Council.

Prestige! Security! Good Money!

Be the BURGLAR
ALARM
SPECIALIST

in your neighborhood

(f =
il P
-"t CAL ;\Prllugf

aRMIC
it s BIG!

PR nowto break
pF g eAINIAGS !

MW

2 Start apﬁre time WiﬂlliuLIt rTlat]y equip-
ment. you're mechanica inclined,

PE]‘E;E[EJTS rush name for FREE PLAN?’rmrelling

i 5 inside secrets of big pay home burglar
Frotect Mees Se 1ap business. Expert guides you step-
Groxs Profit by-step, shows how you cash in on big
"'2."" m’““;;;; demand. Get full details, $12,000 Profit
Gﬂﬂh"i"h at Story — ALL FREE! Write today to—
Story In Booa Plso., L‘,Eﬁﬂ; 11071 Massachusetts Ave.

Laos Angeles 25, California

MEASURE ANY DISTANCE
AT WALKING SPEED!

IT"S EASY to measure with a Rolatape. Total-
izer visually records measurements in feet
and inches . .. gives precision accuracy every
time. Does an hour's work in 5 minutes. No
tapes to wind, no helper required.

Used extensively by farmers, contractors,
surveyors, utilities, police, and municipali-
fies. Excellent for measuring athletic fields,
parking areas. Write for name of dealer
or order direct. Handle folds compactly.
Complete with leather case. .. only $29.75
ROLATAPE, INC., 1301 OLYMPIC BLVD.
SANTA MONICA 17, CALIFORNIA

&o/afage
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MEASURING WHEELS

CASH IN ON SCREEN BLOCK!

MAKE BIG MONEY . . .
IN YOUR OWN BACKYARD |

MAKES ALL THESE BLOCKS
... AND MANY MORE!

Including Standard Block and Brick

Make big money with decorative block,
patio block and brick. Supply cinder and
concrete block, chimney block and deco-
rative brick to builders, builders supply
houses and remodelers. You can make
all these products with the General
Slide-0-Matic Machine, Model 61. Makes
up to 3 blocks a3 minute or B bricks a minute, Products meet
all building codes anywhere in the country. This is an honest-
fo-goodness big machine that enables you to make top guality
products. S0 simple to operate that a beginner needs only 5
minutes instruction. No previous experience necessary. Operates
from an ordinary electric outlet—ican be supplied with gasoline
engine.) Can be operated in garage, barn, small outbuilding, or
even outdoors on job site. The Slide-0-Matic is job proven and
time tested. Simple, foolproof operation and long maintenance-
free service makes it perfect for a business of your own. In-
gredients: sand, water, gravel {or cinders) and cement available
everywhere. Uses plain steel or wood pallets. Surprisingly low
price. Write, call, or wire today for literature,
|II EXTRA — Amazing illustrated book gives floor
plans for 6 sensational concrete block bungalows.
Tells how to lay blocks, layout building lines,
mix concrete, build steps, porch and concrete
floors all at great savings. Written by experts.
| Can save many times the cost of the machine!
Get it now! No strings attached. Send $1.
BOOK FREE IF YOU BUY MACHINE
51 REFUNDED IF YOU BUY LATER

NERAL ENGINES CO., INC.

. PMS-73 ROUTE 130, THOROFARE, N. J.
37
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POPULAR SHOPPING

Modern farm production and
marketing are discussed in the
1963 revision of “Fact Book of
U.5. Agriculture,” free from the
Office of Information, U.S. Dept.
of Agriculture, Washington 25,
D.C. 169 pages cover trends in
farm size and consumer buying,
farm efficiency, income and
costs. Each state’s agriculture is
summarized.

High fidelity: is it the same as
sterea? Are individual com-
ponents better than package
systems? A new 96-page book,
“All About High Fidelity &
Stereo,” explains the basics and

describes units. Data on plan-
ning a built-in system using
extension speakers is given; a
glossary defines terms. Send 50
cents to Allied Radio Corp.,
Dept. PM 2, 100 N. Western
Ave., Chicago 80, Ill.

Boatmen: do vou wonder if a
step-up gear will make your
boat go faster? This and other
questions on propellers, engines,
service etc., are answered in
the pamphlet, “58 Questions,”
free from Michigan Wheel Co.,

Dept. PM 3, 1501 Buchanan
Ave., S5W. Grand Rapids 2,
Mich.

Good home cooling and heating
can be had for the asking, but
homeowners need to know what
to ask for and why. “How to
Get the Most from Your Heat-
ing and Cooling Dollar,” by
(Please turn to page 40)

Ends Wood
Splitting Drudgery

| uekITY(=)SPLITTER | 4

Dealer
Inquiries
Invited

Smooth 18 ton hydraulic power splits big profits
for you from the toughest woods, including Amer-
ican Elm. 7 HF trailer unit squats under own power
to receive lorge logs without *'dead’ 1ift. Hos 2
speeds, auvte-shift and aute-stroke. 26" rom travel
splits up te 34" lengths, ony diometer—or, with
extended frame and odjustable wedge, splits up
ta 527 lengths, any diameter. Write for details.

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

How Convenient
and Comfortable
Are the '63 Cars?

Find out the truth with this FAC.
TUAL CHART from Popular Me-
chanics, incleding handy servicing
information. Send 25¢ to Comfort-
Me-
Information,

Convenience Index Popular
chanics, Bureou of
575 Lexington Avenuve, New York

22, New York,

Mr. "CAR OWNER"— LOOK |

NEW Fuel Pressure
Control System
GUARANTEED

to Give Up to 20%
Better Gas Mileage

» Eliminates Vapor Lock
= Eliminates Carburstor Flooding

regulator 1o the electrical-ignition system.

- bepl. of Education.

» Smoother Engine Performance » Less Pump and Carburelor Wear

An Engineering Achievement that Works Miracles for Autes and Trucks.
With smazing |MJECTA-FLO® FUEL PRESSURE CONTROL you can
actually SEE {and feel) the difference— the gas is metered— excess is
recirculated thru' the “see thru' tubing lor re-entry into the vacuum
(tank side) of Mechapical Fuel pump. For continuing fuel economy,
INJECTA-FLO® is =3 neceasary to the fuel system as is the voltage

ey

PLAY RIGHT AWAY!

Piane, Guitar, ANY [Instrument

LAY real tunes on ANY instrument right

fromi the slart—even If you Jdon't koow a
single mole ! Amazing course lets you
tearh yourself at hoine. in spare tlme, No

loring exercises. You play real notes. Make

rapld progress., Eazy az A-B-C. Low cost.
Over 1000000 students

FREE BOOK describes this

f.‘ famous course in full. See how

‘n vasy learning music can be, No

ln"nlul!:utllm. Write TODAY to:

U, 5 SCHOOL OF MUSIC,
Studio A-307
Port Washington. L.1., N.Y.
iEst, 1H8R) Licensed N, Y. State
Tear oul a8 rewminder,

INSTALLED IN
LESS THAN 30 MINUTES

Guaranieed Satisfaction
or Money Back
I
MAGMNA ENGINEERING
1330 M. Rock Hill Road
St Lowis 24, Missouri

WO 2-9804

.
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| enclese check or money order i
for INJECTA-FLOs®.

(No C.0.D.'s—Postage Paid) i
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E Name
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Address

City

| one use! Car

Tone State i :
IBREEENEN

Free "Information on patents™ .
Write
Serviee Bureau, Popular Mechanies,
575 Lexington, New York 22, New York.

' AVOID DEAD BATTERY!

| Genuine Exide 12 v charger

599

Can pay for
itself in just

owners, boat
owners. Save
money. save time, save trouble, When bat-
tery runs low, charger puts back full power
in a few hours. Makes battery like new!
Prevents need for emergency road serv-
ice, Saves cost of garage charging. Will
prolong life of any battery you ever own.
Sensationally low price for a genuine
Exide charger. Costs practically nothing
to operate. Can be mounted on garage
wall. Has 6-ft. cords. Use for any car or
boat with 12 v battery. Sent postpaid.

Don't risk being morooned—
send check or money order todaoy.
Money back guarantfee. No C.0.D.'s

EXCO PRODUCTS CO.

P.0. Box 5723 Philadelphia 20, Pa.
POPULAR MECHANICS




While employed, double yoor income with YOUR OWHN bosi-
nese. Free illustrated booklet tells you how. Then expand
foll-time. Gross hoorly i:lmﬁt £9 plos 36 on eack serviceman,
Your service is nationally advertised. It's worldwide, En-
dorsed by MeCall’s and Parent’s Magazine. We'll finance vou
for all bota few hundred dollars. We'll mail details and free
book. No ebligation. No salesman will eall, Write TODAY.

DIIIIEI.EIH ¢U—. 3187 Duraclean Bldg., Deerfield, lil.

[ACCORDIONS % % OFF

Saveup to !4 o retall prices of

comparable accordions

5-DAY FREE TRIAL
Buy DIRECT from world's Largest Exclosive
p. Dealer! Compare our Importer-to-You prices!
5“ how you saval Over Blmodels—finsst gen-
¥ pine [tullan makes | New, sssier terma! 5- Day
== Free Home 1-’I|r|.f-= Trl-l wm: satistaction
. 1007% assured e, Hush nume
nnd nddress for FREE (.'-aln! Ifhhl‘a.ll and E.'lr-ecl

EE. Write TOH

Importer-to-You prices—F)

Accordion l:urptr-tlru of America
2003 W.Chicagoly..Dept. R

73, L'Illl.'-.llnlz

! Transisbor
Radia with

HOME-IMPORT

BUSINESS-MakeBig Profits

1 New Drop Shi P'ln.n offers you
first day profite! Deal direct
with overseas sources at prices
ghown. Dazzling bargains with
mmumr no investment. Fullor spare time.
Pistol $5.74 Write for FREE BOOK todayto...
HELLlHGEFI 1554 5. Sepulveda. Dept. K257, Los Angeles, 25

engineering degree in 27 months

Colleyge rlmlum:u have higher income, sdvancemeni., Major oo
tiona visil us regularly to interview and cmploy seniors. BACHELD! rl!—
SCIENCE DEGREE IN 27 MONTHE in Elecirical. Mechanical, Aero-
natitical, Chemical, Civil Engineering. 1N 00 MONTHS a B2, Degree in
Pusiness Administration General usines=s, Acrounting, Motor Trans-
port Administration majors. One-year Drafiing-Design Cevtificais Pro-
Enm'l =mall classes. More .Ll1lll'l. saional class hotirs, Well-eguipied Labs.
ampus, Modeéern dorms. New library. Woderabte cosis. Founded 1884,
Entor September, January., March, June. Wreite J. E. MeCarthy for
Catolog amd **Your Career in Enginesring and Commerces.”

IR_I..'STATE_ COLLEGE 473 College Avenue

Angola, Iq_llicnu

THE Law

TRAINED

FREE BOOK
MAN

Write today for a FREE copy of illustrated law book, “THE LAW-
TRAINED MARN," which shows how to earn the professionsl Bachelor
of Laws (LL.B.}) degree through home study of the famous Blackstone
Law Course. All necessary books and lessons provided. Moderate cost;
convenient monthly terms. Write for FREE law training book today.

Blackstone Schoel of Law, 307 N. Michigon Ave.
~ Founded 1850

Dept. 50-B, Chicago 1, lllinois

All over the couniry, men are
making money as applicators
ol Colorcrete— the beauly treal-
ment lor old, drab, lime-worn
masonry surfaces. Stucco, con-
crete and the like can be trans-
formed in briel time and at
relatively low cost info surfaces
that gleam in colorful beguty.
Colorcrete is good for homes,
stores, schools, motels, garages,
service stations and other pub-
lic and commercial buildings
Range of 18 colors.

Every communily can support
a Colorcrelor — and many
territories are still available.
Investment required is very

moderate. Write at once for
Opportunity Book.

W. E. Dunn Manufacturing Co.
570 Ottawa Avenuve, Holland, Mich.
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Earn HIGH WAGES as

HEAVY EQUIPMENT OPERATOR

. and vears of future security in the multi-billion dollar
construction industry, in this country and ererseas ! Learn how
at National, the original school of heavy equipment operation.
For men ages 17 to 56. Amount of previous edacation mo bar-
rier, Mational is NOT a correspondence school. You train on
school-owned diesel-engined machines at National's huge prov-
ing ground in North Carolina. Full 220 and 440 hour courses.
Full-time Job Advisory and Counselling Director for the exclu-
sive benehit of graduates, VA approved. Payment plans avail-
able. Write TODAY for FREE catalog.

Since National Schoal was founded eight years ago, stwdemits
from all 50 statesr and 28 foreign cownivies bave been enmralled.
Hundreds of graduates are mow working im comstraction for

bigher wages than rhey ever made before,

NATIONAL SCHOOL

OF HEAVY EQUIPMENT OPERATION Dept. D-42

P. O. Drawer 1686, Charlotte, N. C.

Please send me FREE illustrated school catalog ond com-

plete information. | understand there's no obligation.
Mome. . .cociscnncssssssssssssssnnnsnsnann Age......
AAOrats o ernrrrrrmrsnnsmnnsnssssd s nssssussssssnres
MY i v e e Zone...... State...........

in your spare time
run your own
business
AT HOME

WITH COURSE

BE YOUR OWN BOSS

Earn more from the start In spare time.
STOP worrying abou! lawyals. cnjor s steadly
erowling Income snd lifetime independence in the
bomiing field of Custom Furniiure Upholstery.
Right off, you start upbhelziering with the
tonlz, compleie frames, fabrics amd materials
Included with your N. Y. State-approved
UTS Hoaue Stly Conrse You learn skilled
professional  eostom  upholstery. rrupholstery,
furniture finlahing. repairs. how o make
valuable custom slip covers, cushions and draper-
fes EARN WHILE YOU LEARN. in your
spare time AT HOME . . . the UTS easy way.

FREE ILLUSTRATED BOOK—FREE SAMPLE LESSON

Get ready for well-paid job and big profits. from
siepdy work, as wr own bnss, ronning  your
own business. Vet Appv'd. Aoc"dt. Member NHSC.

MAIL COUPON NOW

lessons
With Course
You Make
BF _SUPPER
un CHAIR

UPHOLSTERY TRADES SCHOOL, Dept. ML-310,
P.0. Box 102, Cooper Station, Mew York 3, H v. |

Mense send mes FREE btl-uh '!'l:rer Nr-' ‘r
tr & Successful Career,” &nd l-lmp |
call

lesaon. No oblimtion—oo ch:min 'Irlt
PLUS e (Flease Print Plaiatyi "7 I
SLIP cnv[ki ASSPEE ::ss:ssssssnasnssssnssnsnsnsnss
Yours to Keep | cCity ...vvoprvcssss BUAtE, susse- |
ar Sall ] O Cherk if Korean Veteran '



Get a REAL job &

IN BUILDING A
CONSTRUCTION

The $37-billion light-construction
industry is so big that 300,000 new
jobs open each year. Mot only craftsmen,
but men who con read blueprints, estimate,
purchase ond supervise are in demand.
superintendents and specialists. Train at home. Eorn as you
learn. Easy course teaches every phase, including controcting.
MAIL COUPON TODAY for voluable free booklst.

—_— e —— e — e —— . —— —— . — — i —

l-::t!lMME!CIAI. TRADES INSTITUTE, Dept. C-117
1400 GREENLEAF AVE. = CHICAGO 26, ILL.

S0 ore foremen,

NAME___ __ — AR
!iDDRESS T NS N
I_EIT‘I’._ i _IOMNE_ __STATE____ __

In Broken Electrical Appliances
EARN $3 TO $5 AN HOUR

Spare time, full time — Learn at home

Book, offered below, shows how YOU can now have &
F::Ind-pwdnz buslness of vour own, right in ¥our own home,
Mo experience needed, just simple tools. Learn to repair Elec-
trical Appliances. Pays §3 to $5 an hour!

400 milllon appliances are in American homes right now.
%6 milllon more bought each yvear. People need them fixed, good
times or bad. YOU make good money doing
§t, In your basement, garage, even on ¥our
kitchen table.

QUICK WAY TO GET STARTED
For less than 20 cents a day our easy, well-
{llustrated instruction — backed by 45 Years
of success in home training — prepares you
for top earnings in this booming field. Earl

FREE
BOOK
SHOWS HOW

Reid of Thompson, Ohie says: ““Made 3510 FHEE
in one month spare time. NRI course ls

priceless.’” At no extra charge vou get your LESSON
own Appllance Tester Kit, too. Finds trouble- STARTS YOU

spots, speeds and checks your work. Get
FREE Book and FREE Sample Lesson!
sll coupon below, letter or postcard. mow.

r—_- ¥ & & _°F &0 & °B __§_ |
MATIONAL RADID INSTITUTE, Applionce Divisien
Dept. AG3, Washington 16, D.C.

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

[0 Spare Time Earmings [0 My Own Business ;

{ FREE |

|

|

[0 Better Job r-m . I

BABOR. v ueisiannssssssss bbasardssassss '._l.i.s.f_?_'ﬂ' l
T T T ! I
AR s i o Zone.. .State,..... —_ : l
o

L.I.undiﬂd Member Motionol Home Study Council o
To Make and Sell Ornamental Concrefe liems
You Need MOLDS

For Thorough Info

On Over 300

Different Molds

You (an Buy And

Use Plus Complele
Start To Finish
Prolessional Instructions

RUSH 5200 lor book

TURN CONCRETE INTO GOLD

COMNCRETE MACHINERY COMPANY, INC
839 Lenoir Rd.-P. O. Box 99-Hickory 2, N. C

(Continued from poge 38)

| C. W. Nessell, offers 48 illustrated pages of
| facts on picking the right system for coping
| with excessive humidity or dryness, dirty air

and great heat gain or loss through walls.

| Send 50 cents to Honeywell, Dept. PM 6, 2747

Fourth Ave., S, Minneapolis 8, Minn., for
your copy.

“Patios,” a 28-page idea book, contains sug-
gestions on how to plan, light and maintain
them. Walks, fences, furniture and fountains
are some of the subjects illustrated and de-
scribed as interesting additions to yvour patio.
Available for 30 cents, the book also includes
reference material for construction details.
Waterlox Division, Empire Varnish Co., Dept.
PM 4, 2636 E. 76th St., Cleveland 4, Ohio.

Can computers think? Can we make life?

| Gerald Leach, British science reporter, has

authored a 140-page hook, “Science Shapes
Tomorrow,” in which atomic energy, radio
astronomy and DNA are some of the topics

| discussed. 45 photos and 63 drawings augment

8 chapters. At $3.95, the book is available
from John Day Co., publishers, Dept. PM 5,
200 Madison Ave., N.Y. 11, N.Y.

| Tape-recorder users will find practical tips in

the 32-page booklet, “Lower the Cost of Fun
with Tape Recording.” Testing for tape gual-
ity, recording various sound sources, splicing
and editing tape—all are covered. Of special
interest: techniques of recording to aid in
equipment repair or photo darkroom work,
The Magnetic Tape Division of Sarkes Tari-
zian, Inc., Dept. PM 7. Bloomington, Ind., of-
fers copies at no cost.

Mobile-home owners, travelers with trailers
and boat haulers can tow and stop safely with
the help of a free, 18-page booklet, “Instruc-
tions for Installation and Service.” Step-by-
step diagramed details for installing and ad-
justing Bendix brakes (same brakes now used
worldwide on cars and trucks) are given.
Write Stromberg Hydraulic Brake & Coupling
Co., Dept. PM 8. 3453 Northwest Highway,
Chicago 30, Ill., for vour copy.

Scientific experiments can be performed at
home with the new book, “Build-It-Your-
self Laboratory,” by Ravmond Barrett, edu-
cation director of the Oregon Museum of
Science and Industry. 340 clearly illustrated
pages offer instructions for building over 200
pieces of equipment and outlines for hundreds
of experiments. Each chapter concentrates on
a special field—atomic energy, meteorology,
magnetism. Safety tips are stressed through-
out. Send $4.50 for vour copy to Doubleday
& Co., Dept. PM 9, 575 Madison Ave., New
York 22, N.Y.

POPULAR MECHANICS



JEEP OWNERS|

RE-POWER NOW WITH A V-8 OR 6 CYL. ENGINE — USE
FORD—{HEY.—MERCURY—GM(—PONT—3TUDE—DODGE OR PLYMOUTH
In Jesps, Jeepsters. Sta-Wan. trocks. Maiser & H. J. cars.
Conversion Kits $45.35 to $56.90. Want fast action? Give us full
inlormation, send $15.00 Dep. and we will ship correet kit. Bal.
COD. Send full amount for prepaid shipment. Wire, phone or write
today. Details FREE.

HOOSIER MACHINE PRODUCTS CO.

3I2 S E. Elh St. Phone 2?573142 Pensluun Oregon

1001 USES! WELDWOOD" FLEXIBLE WOOD-TRIM®

PROFESSIOMAL LOOK TO PLYWOOD PROJECTS
Begutify . poper-bocked, in hondy
r edgi F':I plywood. Also, decorote
ook ands, do inlay work, etc. Apply

| wood venser

Cameant or Presto-5et® Glue, Ock,
birch, African mehogany, walnut, fir, Ko E At
lember, paint, ond hordware de:le-'s. Unired

- Frotaction Products Div,,
PMT-£3, 2305 Superior Ave, Kolomozoo, Mich,

51,000 A MONTH ?

That's what Stanley Hyman made selling
the amazing new Preste Fire Extinguisher!
Many others 'a:éam:;g up''— 50 CAR ¥ou!
by Amar l;-*,: tiny new extingulsher ends fires
fast as 2 seromils Guaranteed for 20

years! Sells for only $4.85. Write for Free zales kit

Merlite Industries. Ine., Presta Div..
33nd St.. FQH P-15), Mew York 16. M. Y.

NEW!

Would You
Like to Make

114 E.

“s 7'08 so Year

SER\\'ICING RADIATORS!"

— Hank Konter. Newcastie, Wyo.

Make Food money servicing auto-
truck-tractor radialors with new Inland
1-Fiecer Radiator Shop. Easy to test -clesn - répale
radistars, Inland, world's largest radiator equip. mfr.,
you free. Small down payment staris you.
pay fram profits. Proved merchandizing assgreas volume.

able dept. for garage of service stalion. WRITE for Free

F

traing
Easy-pay plan lets vou
Frofit-
Booka.

IHLI.HEI HFG I:II Dlp‘t FH? 1108 lackson, Omaha 2, Hehr

Earn $125 Per
Week and up
AUTO DIESEL
MECHANICS

MEN WANTED

Master o trodes with a future — leam
Auto-Diesel mechonics in our shops. Yow
lwam with teals on real equipment. Eam
while you lsern. Maony of our groduotes
sarn $125 per week ond up. No previous
sxperience necessary. Day ond night
tourses. Approved for wveterans.

Write for free bulletin
AUTO-DIESEL COLLEGE
2246 Trh Ave., M., Dapt. 82
Mashville 3, Tenn.

Print YourOwn

Cards, Stationery, Advertising. Clreulars,
labels, photo and movie titles, church work,
tags, etc. Save money. Sold direct from fae-
loryonly. Halsed printing like engraving, too,

Own a Printing Business

Print for Others, Good Profit. Have home
ghop. Junior press 815; Senlor 835 up. We
supply everything. Easy rules. Pays for it-
self In short time. Wrile now for free detalls.
KELSEY PRESSES. Z-17 llllaﬂlhn Cnnn.

. WARN.HUBS

STOP 2-WHEEL
DRIVE DRAG-—

Save gas, gears, tires

Warn Hubs v your s-w.ad. give
it double-dury value thru eoo-
pomical Free-wheeling  2-w.d
with added pep, speed and han-
dling ease: plus normal f-wed.
— automatically with Warn
Lock-OuMatics. manually with
Locking Hubs. Sev your dealer

oA

used by the
majority of
d-w.d, awners

WARN MFG. CO., INC.

Riverton Box &084-A2, Seattle B8, Wosh.
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What does a High School Diploma mean to you? In-
| creased earning power? A wider choice of respected
| careers? Faster promotions? A richer, fuller life?

All this—and mere—can be yours more easily than you
| think. You “attend” high school at home, in spare
time . .. study at your own pace. Take only the sub-
jects \rnu need for your Diploma. Expert instructors
guide you, step by step. It's easy. It's fun.

Latest, Approved Textbooks—Yours to Keep.

You build a fine library to use and enjoy for a life-
time. Everything included in one low tuition.

National G Schools

HIGH SCHOOL DEPARTMENT
Santa Barbara at Figuerca
Los Angeles 37, Calif.
Accredited Member —
Mational Home Study Council

Send for Free
*“Opportunity Book'" Now!
YOU ENROLL BY MAIL
No salesmen means lower
costs for us, lower
tuition for you.

JWO0H LY T00HIS HOIH*3IWOH 1Y 100HIS HOIH

National &= Schools

HIGH SCHOOL DEPARTMENT Los Angeles 37, Calif,

Y

1 uF:e:se send Free High School Dept. SB-73 '-I'
1 pportunity Book ’
:Namt Age :
" Address
‘{:lty Lone State

MY SPARE TIME HOBBY MAKES ME
$5° an howur
CASH PROFIT

~Grover Squires
START YOUR OWN SPARE TIME !ususs

You can turn your spare time into Big
Cash Profits with your own COMPLETE
SHARPENING SHOP...Grind saws,
knives, scissors, skates, lawn mower
blades . .. all cutting edges. Your Own
Cash Business with no inventory right
at home...no experience needed.
FREE BOOK tells how you can start
your own spare time business while you
are still working at your regular job.
Low Cost—time payments only $15.00 a
month. Send postcard today.

BELSAW SHARP-ALL CO, 714 Field Bidg., Kansas City 11, Ma.
DOUGLASS CORVAIR TROMBONES

CDH\"AIH DUAL MUFFLER SYSTEM

L] vilrand feae dwe s wnige
lmuﬁ Trombaae plusbing.

 Efficiest — 19%  mare
Sharytrp '-':'.'.'-."' e

rp—Lr [+ ta

COMPLETE! I!Lll s by
Fity all ‘Il-"l:l l.‘lmn' PASTEREET CarE
Save maere 15 min. instal-
latien with gimple hand leeli—ma
wilding. mo cutting.

« QRDER MOW—aaly 4995 il
Specily glass or sieelpach 5

sénd for CORVAIR Access, & K n.rfu."rln._e equip. brochisre—
BIG 56 p. catalog—mutfiers, dual sets, chrome goodies, etc. 1.

DOUGLASS MUFFLER MFG. C0. « 5636 SHULL 5T, BELL GARDENS 1, CALIF,

_cf__:“i':’:'g
&

Masey eaclesed. Please rush me UM postpaid items cheched. PM-1
] 4995 D5-569 TROMBONES (Glass-pach) 50¢ CORVAIR BROCH.
#9.95 D5-569 TROMBONES (Steel-pach) 1.00 catalog
Mame
Address
City State



“l Upped My Earnings $200 A Month"

Says TEDDY RYAN, Norfolk, Va.

| have always liked working with my hands,
and locksmithing seems to be what I've been
looking for. I've increased my monthly eamn-
ings by $200 just during my training period."”

Add 507:-1005% to YOUR INCOME with
easy spare time earnings. Cash in on
nationwide shortage . . . in good times
and bad. Quickly step into a big-pay
opportunity job — high profit shop of
YOur own.

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

FREE Illustrated Book

306

pieces of For a future as vour own boss or in a
equipment— high-pay job, send for FREE book and

* sample lesson pages. Only school of its

lncks" FI:I(S, kind. Lic. State of N. J. Accredited
Tools&Parts Member NHSC. Vet. App'd. Locksmith-

ing Institute (Div. of Tech. Home Study

supplied for use C
Schools), Dept. 107-3, Little Falls, N. J

with course.

Sample Lesson
Pages. Mo Sales-
man will call.

City______ 7one___ State
[ Check if Veleran

[ ——————— MAIL COUPON NOW! - =====———m——
| Please send, with- | LOCKSMITHING INSTITUTE :
T Dept. 107-3
: out obligation, |y e Falls, New Jersey }
1 FREE Book, " 'Big i
I Money in Lock- | Mame :
: smithing,” and {Print here) i
1 Address i
] |
] |
1 1
I |

LEARN TO EARN

HIGH WAGES

AS A HEAVY EQUIPMENT
OPERATOR OR MECHANIC

& WORLD'S ONLY CONTRACTOR
OWNED AND OPERATED SCHOOL
® MODERN EQUIPMENT, HIGHLY
QUALIFIED INSTRUCTORS
® V.A. APPROVED FOR Gl TRAINING
Learn to operate bulldozers, draglines,
cranes, back hoes, scrapers and motor graders
ON ACTUAL CONSTRUCTION PROJECTS !

Learn by deing . . . no impractical
correspondence courses,

WESTERN SCHOOL

OF HEAVY EQUIPMENT | |
OPERATION T

DEPT. M-3, BOX 510

WEISER, IDAHO -
PHONE 549-1112 | ="

WRITE TODAY
FOR FREE
SCHOOL

42

worth
writing

for. ..

OCKSMITH

Member American Road Builders Association
Associate Member Associated General Contractors
|

REZCISTATE

PAYS BIG! SEND FOR FREE. BIG, tLI..l..l'!-
TRATED CATALDG NOWE OGraduates rips

making subsianiial incomes. Sart and r

own business quickly. Moen, women of al
learn ca=zily. Course covers Sales,
Managviment, Appralsing. losns, Aoertg
related subjects, STUDY AT HOME «r i
runms _in_leading cities, Dipluma u.“ s
Write TODAY for free Looklel? %o 1]

Approved for World War 11 :‘.l'nrl hnm.n.n Veterans

WEAVER SCHOOL OF REAL ESTATE /EsL. l':l3ﬁ!
I521F Broadway Kansas City, WMo

" HOW TO FINISH WOOD |

Get this 32-page book, written by experts. Tells
how to obtain professional finish on interior
and exterior natural wood. Floors, wall panel-
ing, antigues, boats, many more. Only 25 cents
p.p. Send coin today.

McCLOSKEY VARNISH COMPANY
Dept. M, 7600 State Road, Philagelphia 36, Pa.

A BUSINESS OF YOUR OWN
REPAIR HYDRAULIC JACKS

Earn while you learn at home, Millions of jacks in gas and auto-service
stations, truchers, body-shops, riggers, factories, farms need servicing.
We show you HOW — sasy step by step directions and what toals 1o use,
EARN LP TO 55 an hour, in spare time, in your basement or garage, Start
your owh business NOW!  Write for falder P -7 and free banus offer

II'I.E_TIIJIITE 0F I'ITIIHIII.II: JACK REPAIR

BLOOMFIELD, N. J.
A CdﬂttpnMO.HCI Stﬁnm" Licensed by N. J. En' af Ed.

7 DON’T PAY i
X! GREAT BOOTS!

16 Get them at no cost as a reward — plus the
s, chance to develop on exira income. Show

‘*’ll

Boot— friends "‘all-day comfort” boots and shoes
Quilted, in spare time. No experience. no invest-
Thermal- ment, Samples supplied. Write for FREE
Insulated, Qutfit. Charles Chester Shoe Mfg. Co.,
Stormseal’d Dept. G-633, Brockton, Mass.

Shrinks Hemorrhoids
New Way Without Surgery
Stops ltch - Relieves Pain

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

In case after case, while gently relieving
pain, actual reduction (shrinkage) took place.

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

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

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

POPULAR MECHANICS



Superb citizens band performance. Light-
weight. Model HE-100L features squelch and
separate microphone and speaker. No tests or
licenseé required. Crystal receive and trans-
mit. With leather case, ezrphone, telescoping
antenna, batteries and crystals. Send $39.95
for one, or 2 for $78.88 plus $1.50 postage.
(we refund excess).

PROFIT IN YOUR SPARE TIME

. SMALLENGINE REPAIR PAYSBIG !
Outboard - Powermower - Chain Sow * Traclor
MAKE EXTRA MONEY — or fix your
own engines ond SAVE! [llusirofed, eosy-to-
learn Home Study Course qualifies you o5 ex-
< pert. Free information. Write foday!

LINCOLN TECHNICAL INSTITUTE
SUITE 7-E, 472 MARKET STREET, NEWARK 5, M. J.

. + «» SWISS OR AMERICAN

Unigue, modern Sweazey System starts you making
repalrs right away¥. Develops skill step hy step at
home |n spare time. Tuition $5 monthly. DMploma
anarded. Free sample lesson. No obligation.,

CHICAGO SCHOOL OF WATCHMAKING
2330 Milwaukee, Dept. 173, Chicago 47, 111,

< ELECTRONICS

V.T.l. trmining leads 1o success &8 Lechnicians,
gineers, specialisis in communications, puided missiles.
eommipulers, radar, suiomation. Hasle & sdvanced courses.
Elecironic Engineering Tl.l?hlll ey, & ECPD  mocredived
Technical Insiitute curricilum. Assoc. degres in 20 mos.
B.%. oMainable. G.I. approved. Start Sept., Feh. [Dorms,
campiis, H.5. graduate of eguivalent, Catalme,

VALPARAISO TECHNICAL INSTITUTE
DEPARTMENT D. VALPARAISO. INDIANA

Ladder know-how. You can use all
types of ladders without risking a broken
neck. Techniques are described in the
August PM.

EARN bea TAX CONSULTANTH

Our students earn lucrative fees in 3 month
busy tax season preparing income tax returns
in spare time—and operate profitable Business
Tax Serviee yielding steady monthly fees of §10-
$30 per client. vear “round. Enjor professional standing in
digniffed full or part time home-office business. No experi-
ence necessary. We train you at home and help you start.
Write today for free literature. No agent will call. State
Approved Course.

UNION INST!TI.I'TE Lokewood, 20B, New Jersey

DRAINS cellors, cisterns, wash tubs; 57_95
IRRIGATES - CIRCULATES - Sﬂil‘fs
Won't rust ' cloz! Use

1.001 nse=, Stainiess shaft,

| FL'H!’mr-lnrqflarz#r o MHI'Iﬁrupmz 400 GI'H:
450 GPH 540" nigh: or I_HI'_IU GI'H from 235 \n'-llll Aol
trilel: HWg™ ougller. Coupling included [ves $7.95,
N'I'.:'T"r U:.I'Il';ﬁ BALL-BEARING PUMP. Up o :':r.'.Zuﬂ GPFH;
or 3000 GI'H i
Fostpeid i ash widh order. MONEY BAUCK GUANANTEE

Centrifugal and Gear Pumps in All Sizes
LABAWCO PUMPS, Eelle Mead 7., New Jersey
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field &n-

Industrial=Tool

"ENGINEERING

THE KEY TO SUCCESS Earn o Bachelor Degree
and Security in this in 30 months

era of Automation is
to learn a high pay-
ing profession—olways
in demand! Allied
graduates are earning
top meoney in indus-
try and in the MNa-
tional Space Progrom!
Skilled craftsmen are
urgerntly needed. Start
training now ot home
or at the Allied Insti
tute. Free 2 week Res-
ident training with
Home Study courses*!

Check (x] and send
for Free informaotion

* DRAFTING BRANGHES

*TOOL & DIE MAXINS

HEATING

*AIR CONDITIONING
REFRIGERATION

AUTO MECHANICS

on the coursels] of
your choice.
. ] RESIDEMNT [ HOME STUDY

Industrial Engr. [ Drofting [ Tool & Die Making

Teol Design [ Air Conditiening [ Auto Mechanics
MNAME — AGE
ADDRESS
oY _COUNTY STATE =

im 257 well. 104" inlet: 1" outler. $12.95

nlllED SCHOOL OF MECHAMICAL TRADES, Inc
INSTITUTE OF TECHNOLOGY, Divisien

1338.-42 BOUTH MICHIGAN AVENUE [TTEE] CHICAGO B. ILLINOIE

$35559553 %

IT'S EASY TO BORROW FROM US - BY MAIL!

if you hove been on your present job for
at least two yeors

Borrow 5100 to $&400 without colloterol or co-signers. Confi-
dentiol, Repoy in small monthly omounts. Tell us how much
you need now,

SEND THIS TODAY Sent me Application for Natisaal Lsan By Mai

il

NHTIGN.&L L'DANE
Bept. 61J., 101 8. Tejon, Colorado Springs, Colérado

%M%M%H-ﬁﬁ- i

$ 59 53595589 9 3

Largest D:str:b-
utors ol 5.
Govi. Suru]us
Balloons in the
US!L Inflate up
S i, Giant 24 ft
diameter with air or gas.
Fun at the Beach, Water
Sports, ete., Flying Advt.
visible for miles. Ter-
rific for atiracting crowds at Openings. Fairs, Roadside Stands,
Gas Stations, Sports Events !L'E[-de of Durable Neoprene Rubber.
New. never used. No C. 0. D."
2 ft. (Beach Ball Size) ...........cc... 2 for 50¢ (5 for $1.00)
4 ft. size eenens. . 50¢ ea. (2 for 51.00)
B L. size 51.00 ea. (6 for §35. m]

STl e e i
| 24 f. :::.nus Hﬂl.'lll pus‘ﬁ%oﬁE“ Nﬂ

NOVEL FIIII'D UGTS CORP.

31 Second Ave., Dept. G-379. Mew York 3, MN.Y.

43



ENGINEERING
SCIENCE

B.S. DEGREE
IN 36 MOS.

"|1
|

U.S. NEEDS 50,000 NEW ENGINEERS EVERY YEAR
EARY ACCREDITED B.5. DEGREE in Science or Engineering In
36 months — year-round prozram optional. 27-month engineering
diploms also available. Closses =farf Seplember, Janwary, March,
June, QUALITY EDVCATION. Graduates employed throughout 178,
wroved for veteran (raining. Siu-

and foreign countries. Government
dents from 50 states, 40 couniriex. 20 bulldings; dorms, gym. Cam-
pus, XNew library snd laboratories. Employment help provided. SAVE
TIME AXD MOXEY. Write for catalog amnd complete information.

1612 E. Washingten Boulevard, Fort Wayne 2, Indiana

Flease semd free information on aorredited B8, Degree programe
in Enzintering and Reience as checked:
] Aerospace Engineering L Mechanical Enginecring
Chemical Engineering ] Metallurgical Engineering
Civil Engincering ! I"hysies
21 Chemistry
O Mathematics

Electrical Engineering
1 Electronic Engineering

Name
Address:
City [ T [ — o

LEARN PLASTICS

COMPLETE LOW COST SHOP METHOD

e HOME TRAINING NOW AVAILABLE

Get in on Ilig Money opportunities In PPlastic

— miolding, casting, forming, carving, etc. Earn

as vou learn with Interstate’s proflessionally

WRITE preparcd eoirse. All plastic materials furnishid.

FREE INTERSTATE TRAINING SERVICE
BOOKLET DEPT. C-3, PORTLAND 12, OREGON

Check the Kind
of Body You Want

Charles . . . and I'll Shew You How
Atlas EASILY You Can Have It!

wst tell me, in coupon below, the Kind
J of body you wanl—and 1711 give it Lo
you S50 FAST your friends will be
amazed. " Dynamic Tenrion,"" my €28y,
15-minute-a-day method., will make
your chest and shoulders bulge . . .
arms and legs surge with power
your whole body feel

“alive!"

L how

FREE BOOK ['::::lme

“World's Most Perfectly

Developed Man™ — Mail

coupon! CHARLES A‘ll's-
1

New

10, N. ‘I:i
l CHARLES ATLAS, Dept. B7, l
115 East 23rd 5t., New Yerk 10, N. Y.
l Denar Charles Atlas: Here's the Kind of Body 1 want: I
| {Check as many as you like) |
I Broader Chest, Shoulders Powerful Arms, Legs, Grip
Meore weight—3olid— | Slimmer Waist, Hips l
l in the Right Places Better Sleep, More Enmergy |
I Send e aln-ululel.\& FREE a copy of your famous book show-
ing how “‘Dynamic Tension' can make me a3 new man — 332
pages, crammed with pholographs, answers W vital guestions,
I and valuable sdvice, No obligation.

PRINT HAME

ADDRESS
ZOME..... STATE. ........ |

In England send to: Charles Atlas, Chitty §t., London, W. 1

e —— — --——-—l————_——-———’

worth
writing
for, ;.

Success for you! 5000 of our hybrid red wiggler fishworms

roduce 5.000.000 in one vear using our successful method
3:“3“.—:. raising. Read our success story in LIFE MAGA-
ZINE. Dec, 28. %9 g izzue. Let us teach ¥you our secrels of
success. Write today for FREE INFORMATION on how to
raize and sell fishworms and crickets.
Special Today—Hvybrid Red Wigelers—3000—55.95. 5000—
£8.05 10 D00—S16.95. Postpaid.
CARTER WORM RANCH. PLAINS, GEORGIA

GEM CARBIDE SCRIBER $1.50 p.p-
Tispesl with the hardest metal made by man. Biayvs sharp 50 times
Jonger than other metsls,. GEM CARBIDE SCRIBER pencils can
engrave on hardened steels, metals, glass, gems, ceramics, plastics.
ele. USED BY: jewelers. artiste, craftamen. designers, die cullers.
glaxs rutters. machine shops, laboratories and model builders. FREE
pockel olip. FREE insiructions..

HARRY ROSS '

Heientiffic &4 Lab Apparatms
B81-0 Reads St.. N.Y. T, M. Y.

TRAN AT HOME
FIX any TV or RADIO

MAKE UP TO $5 AN HOUR

Seart soon fixing sets for friends and neighbors in spare time. Be
ready for a full-time business of your own when you graduate.
Rapid growth of colos TV, stereo hi-fi, home and car radios, PA
systems, other electronic equipment means higher earnings for
r.;e trained Technician. Low monthly payments include special
training equipment. NRI is oldest, largest school of its kind. For
FREE Carlog, write NRI, Dept. 3GA, Washington 16, D.C.

W W YPHOLSTERER !

BMMake Custom Furnilurs or 1 Chairs,

[vans, Footstools for BIG MONEY in_spare or

full tume Make Cushions.

We give you

rovering ALL PHASES. 2) All TOOLS o
AT ONCE. 3) Practical Job

Slip Covers,
E‘VEH'FI‘HING: 1} Homes Training
praciice

i e

worth of itanre —

Write TODAY for

Carssr Kit: 32 px. = W
Guide. ALL

wct; Business
REE! NODIEN UFHOLITINY

TU-9, FALLEROO,

Train Now For BIG Pay Jobs!

EARTHMOVING VY EQUIPMENT
QUIPMENT H%”épﬁmﬂf REBUILDING

OPERATOR {125 T
UM Sersirigsneos e
G.;- ; dustry. Operate eranes,”dozers,”™

g:;tIFTmEver‘:. ete, Train''on the
TECHNICAL INSTITUTE Skt wockiss rooive coaes s an
Attea.P.G. Hutch, Box 358, Braidwoed, lll, Seucrr,

weekly; reserve g & now., Ap-
reseTTRton

AWALKIE TALKIE RADIO_SENDIN

FR

YOUR OWN POCKET SIZE RADIO STATION
Talk to any house or car radico without wires or
hookups of any kind! Built-in antenna. Self-con-
inined fAashlight batteries—Power transistor!

Talk to radios nearby or blocks away and to
cars or betweesn cars up to a mile oF more
away—depending on local eonditions. Mo li-
cense or permit needed! SEND OMNLY S$2.00
—icash, ck. mo) and pay postman only $7.99
4 plus COD posiage or send §9.09 for postpd
delivery. Shipped complele rés o opsrate.
' Order yours now—Today! Available only from:
WESTERN RADIO, Dept. VFM-T, Kearney, Nebr.

POPULAR MECHANICS




M LIST $495 | ECONOMICAL FAMILY CAMPER
LIS

Sleep in protected comfort
I Easily sleeps four

;v'tlh Tent expands living area for
ent
. extended stays

£595 Write for complete information

[mmmm PRETHEM, MICHIGAM

¥ NOW! earn BIG MONEY IH.
* c AND

ARTOONING cummmcm
Wew you can enter fhis
Guickly and easily. Learn n your 0w
spare Lime, No prévious DRamiAg of ar
reguired. Owh your own Bulingss — u rgent
demand for arfists sverywhers' Eamm 100
profil om all drawings

we Show 'n:.a.
mmp illustrated book K JéE i
Continental Scheols, Inc. Dept.e-173 i

ONLY 10¢ brings vou wvaluable packet
of cdd forelgn coins and paper money
from seven countries. PLUS other
interesting offers on approval,
ACT NOW, get $100,000 Con-
federate “‘money' bonus! Send
10¢ with name and address to:
LITTLETON COIN CO.,Dent. PM-7
Luttlﬂun New H:lmp!-hirl

Warkshap

Equipmant, Kits wo o D o0

Supplies and

j;i'fr b
W Power Toals, Spe- _e our new 132- page FULL COLOR

Catalog. Finest domestic and rare im-

% cial Hardware parted Eurm._:..q.. ey T —

ments, mosaic tile, lamp parte, gloe injec=
1 ‘#'t Mg"‘" tar, 1|p"| al atery uup::llnh [wer 1,500 items,

Saving Prii '\ﬂﬂr pratect keas and plans, i.'hm:nu.nl-l (1]
" ces tanley Tool:, Send 2ie for patge, handling.

EHIFTSHIH Wood s-nm u-.t. A-7, 2729 5. Mary St., Chicago 8
LEARN

MEAT CUTTING |“

in 8 -"1-:rr weeks at Toledo for
e with security in the vital meat
DAY '. l=time jobs HAVE A
1.1.["\F' I. UF‘ YOUR OWN! Pay
1 1 a glven Job help.

- uecassiul gl sdiates. Our 40th
year! Send NOW l-.':ur FR_EE ca 3 :g I\u cbligation. Gl approved,
MATIONAL SCHOOL OF MEAT CUTTING, Dept. 50-V, Toledo 4, Ohio

make your own

i Gem Maker comes complete with all
Neressary equipment, including & super-charged
flinmond blads for sawing, and all the wheels for
grindineg, shaping and polishing; alse complete
im=tEustioas, The comjpletls equipment az shown,
le=s motor and belt for only $36.50,
ok, Burlingten, Wisronsin, Weite fo-
day for Infarmatinn snd Hiern =T
ture,

BEl MANUFACTURING CO.

Dept. P, Burlington, Wis,

HELP WANTED-SPARE TIME

SENSATIONAL NEW LONGER- BUHNIHG
LIGHT BULB. Amazing Free Replacement
Guarantee—never again buy light bulbs. No
competition. Multi-million dollar market
yours alone. Make small fortune even spare
time. Incredibly quick sales. Free sales kil.
MERLITE (Bulb Div.), 114 E. 32nd, Dept.
C-15J, New York 16, N.Y.

** in Canada: Mopa Co.,Lid 377 Dowd 50., Montreal 1 PQ.

\-""—-:'
" T\

JULY 1963

MEN PAST40

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

If you have these troubles, particularly
getting up nights, then your mmhtmn may
be traced to Glandular Inflammation . . . a
constitutional disease. Neglect of this con-
dition often leads to premature old age and
sometimes incurable conditions.

The Excelsior Medical Clinic has a New
Free Book that tells how thousands of men
have been sucecessfully treated here at Excel-
sior Springs for Glandular Inflammation by
NON-SURGICAL Methods, They found sooth-
ing relief and a new outlook on life.

This Free Book may prove of utmost im-
portance to you. Write Today. There is no
obligation.

Excelsior Medicol Clinic, Dept. 86140, Excelsior Spgs., Mo.

“"How To Start Your Own
MAIL ORDER BUSINESS”

Work from your home. We supply top-noteh mail order catalogs
imprinted with your mame and address. Simply mail out to
prospects and all orders come directly to you, We carry all stock
and drop-ship for you. Write today for details and free booklet,
No obligation.

STATILE CO., MAIL ORDER DIVISION, MONTVALE 15, N. .

Excitamant' Eecurlty! Good Pay '

(N CRIME DETECTION

LEARN AT HOME IN SPARE TIME—START NOW!

Crime everywhere is on the rise! Learn now, inyoar
own home, the profitable profession that les
¢ ¥ vou to track down eriminals and bring them to jus-
| tiee! Hondreds of [dentification Bureans employ
L A 5. graduntes . . . trained in finger ntmgnpo—
lice photography, hunu:lv.ﬂtmg identification, fire-
arme and investigation. Our 44th vear! FREE
“*Bloe Book of Crime"" packed with erime facts
and the full story of famous [. A. 8. training. State
exact age. No salesman will call. Rush Cioupon!
A Correzpondence Schoo! Founded in 1816,
S S S — S [ S— S —— -

FR EE INSTITUTE OF APPLIED SCIENCE. 135-B
19820 Sunnyside Avenue, Chicago 40, NI, l
Bl“'ﬁ Bﬂﬂk Rush Blue Book of Crime . . . FREE! l
BIAMIE o oo i o e i T I
S TEERIRERE . s o i e i o I - o e B
O I L. s o i i _:!'TA.TE_______J

New Table Top Invention Puts You In...

PROFITABLE RUBBER
STAMP BUSINESS

Home Operators now make
$9.20 AN HOUR in Busi-
ness once monopolized by
a few big companies
Special rubber stamps bring high
prices—goat only pennies to make
on new, low -eost table top machine.
Take Z7 cents worth of material,
make perfect stamps, the kind buain-------‘
and offices now buy by the dozen at 3150 each, Make op to
$9.20 an hour. Start in spare time in your own home. Ruon
machine on kitchen table mllmf ordinary electrical outlet.
Make any kind of stamp, | send ¥on free information
withoot obligation about this established, highly profitable
bsiness, We'll even finance your start. For free
information send name and address today on a posteard to:

Rubber Stamp Div., 1512 Jarvis Ave., Dept.R-2-H, Chicago 26

45



ELECTRONIC ORGAN KITS

tor hoame, school, church, clubs.

The Original “Build-it- Yourself” Organ
m:Ei:u}rh- : plovious pipe {.rgmr

SAVE 70%.{

up to

‘Anyone Can Do It! Here's What "r’nu Get

N -"'_..‘:. *ﬁ"
DRI 2’#

¢ Crargers. Pedsl Kaybosdy, Consoies

Mail coupon belos. and receive absolutely FREE

complete infermatic Artiean's rew 1963 Organ-Build
ing Kit! lllustrated nstructions lead you through every step
of this happy hobby, as you assemble at-home a magnifi
cenl custom Artisan electronic organ the best in lone
and styling! No lechmcal skill reguered, and you Save up
to 70% of comparable ready built organ costs by Shlﬂﬂrﬂﬂ
deasler profits 1rr fact lory labor! W CAN Diay 85 you builad
drd pay as you butlg. From § to $7500. Write !Ddij"‘

Mgty & Coupiers. Tone Geaeeabis T

| E I
b |
L. |

|DEA|_ LAWNMOWER

900 SHARPENER

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

The Ideal sharpens any
reel-tvpe mower by either
"Hook'' or ''Straight-
Line'" methods. No limi-
tations, every job perfect
with no Imntf filing. Rug-
gedly built, serew adjust-
ments can't slip, 2 hp.
motor.

Write for Full Details

THE FATE-ROOT-HEATH CO., Dept. PM-7, Plymouth, Ohio

!EE@IK‘?HMI@?

Troin in the new shop-labs of the world famous

OYNE ELECTRICAL 5CHOOLen a

guarter of a million dellars

worth of equipmeni. Est. 1899 —Non-Profit Institute.
Courses: Elecironies * Electricity * TV-Radio.

i gt e s IO s s o i ik o
Use this coupon to get eur free book
"YOUR OPPORTUNITIES IN ELECTRONICS"
COYME ELECTRICAL SCHOOL Educ Sery. Depi. B3-3
1501 W. Congress Parkway, Chicago 7, Hil.

ADDRESS __ e

cITY STATE
Unlike most other schools, we do nol employ solesmen,

| I
| |
| |
| mame |
| |
| I
| e |
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worth
writing

for...

START YOUR OWN
MONEY MAKING BUSINESS

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

VON SCHRADER MFG. (0., Dept. 710 "R" PI., Racine, Wis.

~ MAKE Y5 5% AN HOUR AT HOME

Let Me anr- It To You FREE!
I'll show you how Plastic Heai:ng and
Laminating at home, spare Ltime, can
give you as much as 35.00 each hour you
operate, Table-top machine sets up anywhere,
Easy. Fun. Noexperience needed. We furnizh
everything, We'll sven help finance you, No
house-to-house selling. Ordere come by mail.
Write for facts FREE. No salesman will eall.

WARNER ELECTRIC, 1512 Jarvis. Dept. L2H, Chicago 26, Il

Cmnpar boat. The removable bow can
be packed for camping, then bolted
onto the hull. At the campsite, it's re-
moved and used for storage. The two-
in-one project boat is described in the
Auqust PM.

PUMP DOES !Uﬂﬂ BIG JDBS

GUICKIT DRAINS CELLARS AND POOLS
IRRIGATES = SPRAYS

HI.II TAHES =
Pumps up t 3000 GPH., Up to 80 ft. h“.u.
Threaded. 1L~ intake. 1+ discharge.
free aluminum castings. Hl.l?rrhr design., 'I'ﬂil
Iltr Flta sny motor,
tped or mmur:r Standard Model
Bend check or M.O “
Il drlpwlt on C.0.0's. Flex- B
ible drive coupling $1 extra.
Heavy Duty Ball Bearing Model. .312.95 P:Pd

= AMERICAN MACHINE & TOOL CO., INC.
Dept. PM-T3, Royersford, Pa.

LITTLE

=) NEW H/-FI
) PERFORMANCE

mooe s22 BENJAMIN
CO: 10-SHOT SEMI-AUTOMATIC

.22 PELLET PISTOL PSS,

EFFICIENT—SAFE—

DEPENDABLE—COMVEMIENT BENJAMIN'S Unigue

Famowus BENJAMIN Quality DOUBLE SAFETIES
AT LAST—an Amazing New Handgun| ;...
that Incorporates the Characteristics| reigger
Wanted for Serious rlin'rnE. Plinking and Match | safey
Competition — Indoors and Dutdoars — at LOWEST | “oFF”
SHOOTING COSTS! Handsome, Dynamic, Mechani-
cally Reliable, MODEL 422 combines Traditional | mammer|w= s
BENJAMIN PEAK POWER and ACCURACY with In- Sately
credible Firing Speed — Smooth JAM-PROOF AC.- | as thus-
TION {no ramrod for cleaning pistol bore required) | traded.

KEEPS SHOOTING & SHOOTING & SHOOTING & SHﬂﬂTiHﬁ
AS FAST AS YOU CAN SQUEEZE THE TRIGGER
FREeED tostay! Compiete Cataiog Bemamin [TUse Benjamn

Rafies :‘lﬂill—llﬂ e Shet L Re-
peaters — B8 or IH‘ or II. Alsa, cial Ofter on | Jam-Free Shoaling,

LEHES™ BENJAMIN AIR RIFLE (0 MARION ST. ST. LOUIS 4. MD!

Atk Deater
tnr B
piralean

Kmves.

POPULAR MECHANICS
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Authors! |

Your book con be published, prometed, distributed by suc- |
cessful, reliable compony. Fiction, non-fiction, poeiry, schel- I
|

arly, religious ond even controversial monuscripts welcomed. 1 AUTD MECHANICS MACHINIST-TODL & DIE*
Free Editorial Report. For Free Booklet write Vontage Press, gIIJEI]%fH..l*;EﬁHEHIEsEFA : AUTOMATIC
Dept. FM 2 izuw 1 IR* TRANSMISSIONS*
2o S8, N Foik 1. | GAS, ARC WELDING (] HEAVY EQUIPMENT
ELECTRICAL Self-Powered GIRCUIT TESTER | DRAFTING MOTOR TUNE-UP*
TESTS CIRCLNT WITH POWER OFF. . * Tesls avto voltage regulator REFRIGERATION CONSTRUCTION EQUIP-
I \ o T : L] Lf:l:-‘l. shorts—grounded I: AIR COMDITIONING MENT MECHANICS*

f

# Tests fuses—swilches

s Locates paired wires in cable

* Tests Diodes in Alternator I
If yowr Electrical. Mardware or

Auto Supply Dealer cannod sup-
ply send check or 5] 98 I "‘“1 ! men are mecded in oevery part of the country

money order direct I Fam tp pay m established zhe fifs Gr SEart yeur own

; business. Gireer's expert instruction and actual shop

is .EE‘:F L EURNWORTH TESTER CO., tramimg teaches you how. Quick, easy courses using the

« TESTER POWERED B15 Pomona Ave.. Ei Cerrite 8. Calif, i Batest pools ansl equipment. Hesident training, also Home
Stisly courses whach beads you to practscal traming m

smr ekl without leavimg your present line of work.

Joils plagemvent aiml ami comveniens living secommodations
are yomrs while trainmg. Uentact GREER'S FREF

NO JOB WORRIES

JUR PLACEMEXT SERVICE when vou dl o yom
PLASTEX INDUSTRY neids manufacturers on sma 1 l il "':'rt'.':'"' or full time employment assistance
srale w g produetion ¢ Amps, [its nds, =
Good=, Navelt n Fl:n-q ¢ AMarble imitation. No Ex- | HNICIAN COURSES

g mn=¢:ha1[nml:cst “‘“""ﬂtl.f'..‘ | __ DIESEL AUTOMOTIVE TECHMICIAN—I1 MOMTHS

e h e fest  peod L
e oRt. Hix wholesate B I _! REFRIGERATION & AIR COND. TECH —17 mowiws
placed, Ambitioos men have chance ! . WELDING TECHMICIAN—14 MONTHS

s i R, e WA | Pleaie iend me free bookler on the trode indicoled of ne
PLASTEX INDUSTRIES, Dept. A Y E § Ipvaaron.
3400 Third Ave. _ Hew York 56. N. Y. l PUAME - oo o o e e o AMGE__
geveeer
— I rown__ oo zone__state_________ |
| 'BARTLETT FLYING SAUCER ] | *RESIDENT COURSE ONLY RESIDENT | HOME STUDY [ |
| * AIR CUSHION VEHICLE R E E SHOP tsroblished |
) = Hovers 300 Ibs. over land/water
M m;t with lawn mower engine, Home | TRAINING 1992
. | WSS built for $100. (] BOX [{ 2236 S. Michigan Ave., Chicago 16, III I
= : Plﬂ“‘- Information and h————-—-— — e —— i — —
5 b =] Kit Brochure $2.00 — —_—
- 1 Wirite: n m““E
; P k- HEREB BARTLETT HOME STUDY
- 4 Box 66A, Silverdale, Washington FROGRAM
ZOX 50 —$29.95 : BOXING! M

rnuunm STHH‘I‘S' TII.IHG'IH&
mnunnms'ﬂum NCING erc.

YOU GET ALL THESE C( #* 20 illus-
trabed IIl-q...-':.ll..l.".l'r hlows -‘-\.A\ A.Ti. tuul. fighLing nHLv

wherret NERVE CENTER and ANATOMY charts :
w20 lelthal JUDD thiows & 20 terrific STRONG- 5

HIGH POWERED—brings abjects 20 TIMES
CLOSER. Whisper weight (27 oz.!i EZ 10 hold
& focus. 77 high. Achromatic. Color correcied.
Instant finger tip @djostmeni. Harnd Coated.
With plush lined leather case. straps.

USE 30 DAYS AT OUR RISK
I not =atlsficd retorn for refuml. Made In Japan
Add £1 postage. handling & 107 Fed lax

UNITED BINOCULAR CO.
5043 5. Western, H-3608. Chicago 20.

MAN STUNTS #Cumplete MUSCLE- I!'L-II IF'I'NE

rourse sAncient YOGA secrels sHAN

ANCING stunis sComnplete BOXING 'FHI-IF!M-‘

Heerets of ENDURANCE s WRESTLING holda
#AWEIGHTLIFTING aTENSION.-FLEX cuunﬂt
#HEALTH & FITNESS EXFRCISES »hKEEF FIT PRO-

C.0.D."s
Reqiire
lﬂ Dreporsit

paiAts

"Used cameras. Buyer's quide to the - H‘n‘-”-a?l‘:_“-‘i\:fi?i?‘_'*f’;iﬁ'l ;“‘"‘ET_:O Cn.r:.':
used camera market. What to look for, Free K-|I E:{:'l{.:ﬁ:';“r'n; :"’:'M'L' 5:5?:'55%35“3&?:’&'&“&7;
how to test for faults, how to check Margiec | T oxFoRD STUDIC, 44A-16 Sromfield, Boston, Mas

P ¥ ¥ my show : IDEERL) ool s s s aie pe e b o S0¢ PROGRAM
lenses Ior imperfections in August PM. ingatiaak | o fortol <

et i v diale. L [ Eiseitnavm)
MAKE ANY ONE WAY

. vinoow | ) EETRYD

into

Now . . with simple drug store materials you can treat plain window
glass so YOU CAN LOOK OUT through it, but the person on the other
side CAN'T LOOK IN AT YOU. To get your complete One Way Glass

Formula send enly $1.00 to: E-Z FORMULAS Dept. 1857
Eats some food you do 5880 Hollywood Bivd., Hollywood 28, California
Live delivery guaranteed

wm | Amoczing New Purifier] Lasts 10 years]
Shipped express collect : PURE é Removes RUST, IROMN, SULPHUR, CHLOR-

7101 6,95

Grows 1 ft. tall
Easy to train

Send check or money INE, ODORS, etc. Purifies and filters city
order for $16.95 fo or well water. Gives you crystal clear, odor-

. . : fres, better tasting water. Easy te install
MONKEY PETS 0egt. 7117 WATER s o o e
P.0.Box 27 = Miomi 38, Flo. chemicals. Write for FREE details.

‘ . SIBCO, Dept. PM-1
JULY 1963 47 8 Livingston St., Newark, N. J.

I‘REE! tﬂgﬁ_ mlnl.ir
and leash, fu
instructions.




PER YEAR
Compounded
Semi-Annually

® rREasons wHY

® ASSETS OVER $24 MILLION

® ACCOUNTS INSURED TO $20,000 BY
AMERICAN SAVINGS INSURANCE CO.
HOME OFFICE JACKSON, MISS.

44 YEARS OF CONTINUOUS SERVICE
STATE GOVERNMENT SUPERVISION
SAVERS-BY-MAIL IN 50 STATES

AND 45 FOREIGN COUNTRIES

PLUS FREE GIFTS

$ 100 TO § 249 -
§ 250 TO § 499
$ 300 TO 5§ 999 -

Sie-Prece Monigure Set
Shaeffer Pen L Penol Set

Leatherette Travel Clock or
l?w;harl]m!‘_:le Flash l:ghr

$1.000 TO 51,499 -
£1,500 TO 42,499

Dormeyer Hor Dryer ar Dormeyer Hond Mixer
G. E Toble Rodw or 57-Peece S1oinless Steel Ser

32,500 TO %4999 - 55995 Benrws Wiist Waich
17 Jewel, Men's or Lody's

£5.000 TO 9 900 G. E. Tronsistor Rodwn, Elecine Blanket or
71 50 Men's or Lody's Green Wrst Watch

$10,000 AND UP - Polargid Land Comera
{Gift Offer Vaid in States Where Prohibited)

Savings Postmarked by the 20th
Earn from the 1st of the Month

UTAH SAVINGS

65 Meorth University Avenue, Prove, Utah

® [ ] Please Send Further Details L]
® [] Enclosed is remittance of #
& &
@ S Toopen my account g
® Name . @
® &
O ATOBES .o i ]
: City weeeeiiiiieeeeeee.. State e :
@ Gift Choice: ......cooiiioniciiniinisisisesionses @
® #

A LI I I I TN YY)
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BARBELLS

140-Pound, CHROME DELUXE Har-
bell-Dumbbell set only S19.80,

100 This is our feature set and is the fnest
ever manuinetured,
POUND Training with adjustable weight is the BEST

wiay L0 keep fili the ONLY way to develop

SET great strength amd 8 perfect body. As the

oldest and best eqguipped barkbel]l compRny,

s l 2_'0 BUR gives value and prices no one can ©oual.
SEND FOR FREE CATALOE
Extra ai BEUR EAREELL CO.
12e Pound Lyndhurst 9, New Jersey

Can the Reds explode atomic devices
without our knowing it? August PM tells
how U.S. scientists monitor atmospheric,
underground and ordinary nuclear
blasts with "black box" devices.

HOME IMPROVEMENT YEAR

The time to make your home a better,
happier place in which to live. Visit your
lumber and building supply dealer NOW.

The positive achievements
of the Special Agencies and
Commissions of the World
Organization

50¢

An Avon Book G1156

Available wherever paperback books are sold;
or send 50¢, plus 10¢ per copy for mailing
costs, to: Avon Book Division, Dept. M, 572
Madison Ave., New York 22, N. Y.

POPULAR MECHANICS




CLASSIFIED

ADVE RTISEMENTS

Advertisements in this section $1.35 per word, each insertion, minimum 10 wards,

yable in odvance.

Te be inserted under proper classification, copy must be in our office the
18th of the second month preceding date of issve
F. W. Johnson, Manager, Clossified Advertising
Popular Mechanics, Classified Adv. Dept., 740 Rush 5t., Chicago 11, lllinois

YOU'LL PROFIT

By reading and answering the classified
ads in this section. Hundreds of oppor-
tunities for you to make and save money

AUTOMOBILES, MIDGET CARS ‘

WAHT More mileag Better perform-
? Informa ﬂurn Pioneer, Box
2246-P, Idaho Palu Idal

GO-EARTS $20. 95 F P‘ull pcrir:t lm motor.
Details 10¢. . Broad,
F‘hllnd-:tllhll Ptnnl

v:r:.ia:swmau Owners. Convert 'rnur
V.W. to sleeper in minutes. Costs neg
ble. Flans $2.00. H. Graham, Indusiry, Pa. |

Sretion. S} perf Bl
& ormance reports
35 Automotive Turbine h:ndml Shop-
size manual. Tuning for Performance $5,
Ll':;ul:"u hnbl‘.l.lnl.n: m'm“ﬂm“}“d““ﬂfﬁ
OrSEpOWEr. rom
Carroll, Box 1133A, Studio City. California.

OLD Auto cata reprints; hobby club.
Enthusiasts, Bu:hgm Mt. Clemens, Mich.

AUTO SUPPLIES AND
EQUIPMENT

THIS You must try. can't lose. (et an

itoB mlhsmwn on & gallon of gaso-

with you t automobile. This |

Il investment Is worth the try. Sen

1.00 t.ndu'fur detalls. Bimmons Co., 1738
63rd Bt., Chicago 38, Illinois.

WILD Bumpn strips, labels! Strange,
start nconventional. Krazy Labels,
Box 1 olxmph. Washington.

'Tﬂ-n-bﬂl" htdimmer. Truck-

'-’“"EE;

tons, Pringle
fes, Box 737, uubuﬂr Fla.

| able}

SPEED cams for motor scooters, 3}
midgets, Cushmans, Whizzers, Continen-
tals, Mustangs, etc. $15.00—your core. 50¢

JEEP Owners — V8 arsions. Read for auto catalog. Weber Speed Equip..
Jeep Owners ad, page "‘i‘l’“" i 310-B So. Center, Santa Ana, Calif.
DRIVE Car. 18 ways (o save money.
Save gas, oil. tires, Dattery. Detalls free. | z5¢. Bailak. 611 N. 9th. St. Louls 1 Mo,

A. Spencer, Mokena, IIl.

CROSLEY And foreign car parts. Dis-
count Club, Box 7B, Elmont, M. Y.

RING-Valve job dn;l
tpaid. Guaranteed! Iluthin ike 11.!
any mechanies recommend! Motaloy,

Grantham, Penna.

Locust, Kansas City. Mo

NEW And used parts at savings.
plete teed parts service for all nmd-
els cars and trucks. Largest in the West.

Jeep and army ﬁ.’rl.s specialists. Newest
type shiftd hubs for all jeep and all
military an

latest I‘Il'uduclikm front end

d | drive vehicles. $27.50 and up. Also, for-

elgn ecar parts. Write. Ploneer Auto and
Truck Parts Co., T34 W. 13th Avenue,

j Denver 17. Colo.

PARTS, Model “*A."" List 25¢. (Refund-
Matco, Box 135, San Pedro, Calif.

CRAZY Customizing! Newest craze! Free
info, Ban; e 25¢. Craft, 3008-M Montrose,

Ch

ANTIQUE Model pistons, gaskets, .
valves, etc. Antigue Auto Parts, lll!m-
kee 4., Wisconsin,

$100.00 WEEELY pmslhle home
time. Hm&iu huﬂr duty brake Ili
SAE TORJ3, . Bimple easy. P‘ur—-
mula and all nmrsr information. Send
£2.00 Anthony Mancuso. Jr., Box 183-A,
Bloomfield. N. J.

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

AMAZING New Invention is guaranteed
to rid cooling system of rust and dam-
lt'.‘ll‘ mnr.-]lie particles. Mo more ru,:tj

make and year when
derl'nu $4.98 pw Rult-'l:l-"rnmr. lll.'ﬂ
Treat, Adrian,

AUTO Burglar alarm. Dizables auto,
sounds alarm. 36.95. Send money order to
Dylor Engineering. 77 Bummit Awvenue,
Newark., New Jersey.

CRANKSHAFT Grinder, hand operated.
Makes hﬂarlnﬂ fit without l'.akhls engine
terature. L. D, McGee,

apart. 85 718
Cascade, Wenatchee, Wuh

PDLM&CE Auto :hgrml. New i'::‘rnlﬂm
pro your car. No one can s your
car. No one can steal from your car, Guar-
anteed 10 years. Priced under $10. Free
5366 Northland,

LIQUID Glass auto polish. Guaranteed
permanent. Can $2.50. Harte's. Decatur,
Michigan.

AUTO TRAILERS

APARTMTS For pickups, also speclal
camper unit for automobile, Write for

%&hl delivery nﬂer. Sloat Mfg. Co., 111
est Lowden, Ft. orth, Texas.

PICKUP Campers. Pre-cut Kits, Blue-
prints.

. Llterature lw. Comstock
Trailers, . Eansas.

1

Hm g nm:nﬂu. all models.
oW,
Bulletin qu"innm‘s {rmr Dealer),
17563 Muskego. Milwaukee,

RECONDITIONED mumm mntorn‘
Large stock Indlan Cushman Vi
tang NSU parts. Indian Motorey HIIH.
EKanzas City 27, Mlssourl.

BCOOT'R-BIKE. Parts to convert bci-
cycle frame %4.95; wheels, clutch
gines discount priced. Plans §2.00 r l.md-
able. Gilllom Manufacturing Co., BSt.
Charles 21, Missouri.

GO CART $15, Minibike 315, Doodlebug
$15, less engines, Whizzer engine 85, Mh*
ers §3 up. Isetta $80. (Mallorder Onli'
Bend 35¢ (35¢ for Arst r.'lm malll.n or

Directory-Cat ¢ Number 114, l-t.ln:
these and hundreds of other bargains.
homebuilders parts, plans, etc. Midget

Motors Directory, Athens, Ohlo.

BUILD Your own cart, trail or Mini
cﬂu Irnm!- for lezz than llu’ ere H‘H'
mi parts at prices!

i.lltm'm.ltiml Dtnl!‘ ﬂ Hl.‘-h ;ﬁ
back guarantee. Cycle-C
1518 W, Cahuengs Blvd "Los Annln.
California.

NEW Minl-bike, go-kart catalog with 6
Eru diagrams. Send 50¢. Jerry Btaver,
511-M, Janesville, Wisconsin.

CONVERT Bike to Motorbike. Plans.
$1.00; Patented engine mounting Brackets
$6.95° Go-Byk Industries, Fergus Falls,
Minnesota.

PLANS! Parts! Build your own n-wt.
mini-bike, Huge parts catalog and
plete plans, $1.00. Write: Catalog, nn:
6216, Janesville, Wisconsin.

mnn How to save on tmlhr

e lll.u:tuted pt.rtl talog
vaabie. A .\ﬁ‘ siler Suppiy. 1T31-4th
snuta Seattle 4,

U-Build-It Trailers. P as you buoild,
12* to 30°. Complete detalls $1.00. 1500 N.
HNappanee St., Elkhart., Indiana.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPL

AYIATION

MAGNETO Point synchronizer. Visual
and oral indieation of dual magneto point
adjustment. Plans $2.00. Brechure free.
Rimm Books, Box 1212, Fresno 66, Califor-
nia.

YROCOPTER Blades. Solld alreraft
- . Vaneraft, 7248 North Mohawk,
land 3. Oregon.

BANKRUPT Motorcycle bargains.
Wholesale I-s new, used. Directory 35¢.
Bunico, 146-5G. Covington, Virginia.
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FPROPELLERS. Plans. =upplies for air-
boats, snowplanes. 125 H P. Lycoming, 150
H.P. Continentals $125.00. Hubs, parts,
gauges, throttles, spark plugs, wires, hose,
cil coolers, gaszkels, magnetos, switches.
Catalog 25¢. Banks-Maxwell, Box IMIE,
Ft. Worth 5. Texas.

HOMEBUILT: Real enclosed helicopter.
ideas and information, §2.00;

24 4
“executive” helicopter: drawings,

Build

specifications, 51.50: Hel.:r:np:gr Develop- -

ment, Box 4056, Dep't.
New Jum

Newark 12,

BATTERIES, GENERATORS

BATTERY Reconditioning kit. molds,

instructions. Old batteries like new. Bat- |

tery 8hop. 86 Vierra. Salinas, Calif,

ELECTRICAL SUPPLIES

MACHINERY, Electronics, Chemistiry.
Equipment development. Industrial re-

search. Inquiries held confidential. Todd
Consulting Engineers, 430 West 118th.
New York 27.

RESEARCH. Analysis, and dwelnpmmt
of your ideas. Denmar Engineering, 316
Hnd Seattle 8, Washingtlon.

DI!‘.'BEL Injecto
wanted. GM51-53-T1-110. Bares, 2083
19 Street, Cleveland 15, Ohlo.

GOYERNMENT SURPLUS

BOATS $6.18. Jeeps $97.50, typewriters
$4.15, trucks, tractors, guns and other

r paris and fuel pum:u |

f trating over

hu;ntmi from T.B. :mrt-.mmmL For latest '

** send $1.00. National Surplus.

‘direc
Box ‘.I.lﬁ 1, Eatontown. New J!'rsz'y

NEW Flucreszcent work light. Completely
portable. Use like drop-cord. Brighter,
safer, more economical. Write for details.
Il!ll.'.h Lite, Box 183, Fi. Atkinson, Wis.

LAMP, Electrical parts, whalesale.
Tlmu.nnds of items for repairing. con-
verting. Calzlmr 353¢. Brown Lamp, Box
305, Clayton 5. Missourd.

LAMP Parts. Catalog. prices, wiring in-
structions, 50¢. Refunded first order. Gyro.
G208P N.W. 35 Ave., Miami 42, Fla.

WHOLESALE Appliance, lamp, parts.
Free lists, SECO. 112 Sﬂut.h 20th Street,
Birmingham 3, Alabama

WELDING, SOLDERING,
PLATING

ARC Welder manual. On :
$1.00 value. Tells ho <

Regula
w Lo weld every johr.

Emerson Electric. 8100 Florissant, Dept.
PM-7. 8t. Louis. Missouri.
PR!R Catalog, welders, kits. Build 350-

pere welder using aireraft i
Phnl 25¢. Dunbar, Hima:wmgﬁnm

FREE Wfﬂlder catalog. K.ﬂ.; build 350-
ampere welder using aircraft generator,
p'unlﬁc LeJay, Minnezapolis 31, Minne-

PRDDUUTICIN Welders, $69.50. mﬂ.’l‘

Paul Morris. 1070 In . Sch
o Yn‘;i ner lmbcl‘.a.d;r
CBROHE Plalml equipment, supplies.

All other hes. Home workshop and
mﬂufﬂ&o& aim Eent;:l Hdl‘ﬂ‘{rtfundahle}

as, operating . equipmen
guide and catalog. HBES Eqmnmentpl:nljiri-
glon L350, 3443 Union Pacific Avenue, Los
Angeles 23, Calif

MACHINERY, TOOLS, SUPPLIES

HAGHHIIS‘I‘S Toolmakers chests, List
free. Cepuder, 4713 Spencer, Lisle, Il

| 86.1B. Hl.l:ur others f
complete "“directory” send |

JEEPS §111.68. llmhnﬂ $75.20. boats

direct from U.5. Gov-
ernment.
£1.00 to Qualil.r las. -ISH East 14

Street, Dept. PM7, Oakland 1, California.
How and where Lo buy

GOV'T s"%ﬁ'—f
in your area. d $1.00. Surplus Informa-
tion. Headguarters Bullding, P.M.. Wash-
ington &, D. C.

JEEPS 568.11. airplanes $75.20. boats
$6.18. Many others direct from U.8. Gov-
ernment. r complete “‘directory™ send
$1.00 to Quality Surplus, Box 22163, PMT.

Indianapolis 22, Indiana.
| JEEPS $88.00. air conditioners. guns.
| boats, airplanes, th i low as

| ¢ on dollar direct from Government.

I ernment.

Complete “"Directory™ $1.00. Satisfaction
uaranteed. U.85. Surplus, Room 160-M3,
33 West First. Dayton 2, Ohio.

BUILD Your own boat from our large-
scale biu nts. Bmhuipimllubui
gne—motor, sall or . -
ateur builders. Free catalog. MoToR Boal-
Eﬁn‘% Eighth Ave.. Dept. RS, New York

FULL Size. cut-to-shape boat tterns,
blueprints, 713 4‘3 feet. Big new illustrated
coald » Bl caveie oL
eluding catamarans, s
skiffs., outboard boats,
houseboats. 50¢ ““How muﬁmuﬂg Bnlt"
tmiﬂzt $2.50. Cleveland '.Bﬂl.l Blueprlnt

. Box 15-51 Cleveland,

BOAT Plans frame kits, full-size pail-
tern: prepared specially for amateurs.
Send 30¢ for new Bf-page catalog illus-
40 build-it-yoursell power
7' to 28°. Glen Designs, 9152
Bellflower, Callf.

boats [rom
Rosecrans,

MARINE Conversion equipment.
accesaaries —Chevrolet, Ford, Buick,
ers. Cataicg 25¢. Deptl. C, Star Hi-l‘ll'le
Engine Works, 2820—7th Street, Berkeley,

| California. Dealer Inqulﬁn invltcd

BUILD Your own fiberglass pmu:ml

| boat. Free illustrated circular. Wentworth's
PM, P.

Pmducf_s Dept. 0. Box 143

EAVE On fiberglass, pla.'nles and themi-
cals for the hobbrist. boat owner lml
profesgional. Buy direct from [actory
tributor. 38" chrome finished glass ﬂom
67¢ yd. Mat $1.80 ¥d. Fresh resin §5.89
Plexigias mill ends 75¢ 1b. Colored
$1.25 |b_ Free instructions. Starr Sales Co.,
1321 East Pacific Coast Highway, Wilming-
ton. California.

BUILD The fabulons water soooler, com-
plete plans 3$3.00. Craftline, Box 1893.
Glendsle, G:til'nmul

FIBERGLASS- Boat covering. 'Whulmk
literature and sample.
Eeif ert's,

B-:u: 1206-M. CGreen Bay., Wis.

JEEPS $111.68, airplanes 3$75.20. b-tll.l‘.s
36.18. Many others lhuct from T.8.

For complete “‘directory"” nnd |
£1.00 to Quality Surplus, Bax 23, Dept.
PM7, Greensburg, Pennsylvania.

10° RUHAB.OHT Unsurpassed sailing.
rowing. outboarding. Inexpensive stream-
lined kit Interesting free literature. Go-
%lati;ugummy I32-A Enst Eleventh. Co-
wm

FREE! You ecan get hundreds of hig
fllustrated vernment su
absolutely free. For full information send
dime today to Surplus, Box T89-M, York,
Penns.

JEEPS $111.68, boats $6.20. airplanes.
walkie talkies. guns. cameras. thousands
of items typically at 80% savings or better.
For complete information send 31.00 to
Surplus Service, Box 820, Holland 1.
Michigan.

lus catalogues |

One man $16.50; lwo man
k kits. known
literature, Box

EATAES.
$22 50. Exciting Sitka ka
world wide Pree pictoria
T8P, Brecksville 41, Ohio.

clear-
14
T

NEW 1062 Scott outboard mu»tut
ance. 31 H.P. $99.50. 7'; H.P. J188.
HP. $248 73 HP. §295. 44 H.P. $I78.
H.P. electric generator $638. We ship any-

‘where. Factory Warrantee. Electra Marine.

Dept. M. 1427 Broadway, Brooklyn, N. Y

Tel. 212-GL3-0122.

JEEPS $150.83. Typewriters $4.15. Ra-
dios $2.85. Televisions, recorders. guns,
watches. binoculars. Typical surplus prices.
Excitl details free. N.Y. Enterprises,
Boax =X7. Jamaica 30, New York.

GOVERNMENT Surplus sales informa-
tion — ' Procedure-Directory™ 5. Indus-
trial, Box T70-B. Hoboken, N.J.

SURVEYING INSTRUMENTS

NEW And guarantesd facto rebuilt
transits and Ieuuﬂ eale or rmt‘r:'lt.h pur-
chase optlon. We will repair, trade or buy

old instruments, Write for list M73.
Warren-Enight Co. (Manufacturers of
136 N. 12th St.,

Instruments),
Phim.la 7. Penna.

ENGINES, MOTORS, DYNAMOS

REWIND Motors yourself. Complete in-
riructions, $1.00. Lewis Manufacturing,
Howell, Hir:hil‘l.n

mgmmu I:':'?u 21gimo¢m single ’;‘,‘;
phase ta Campany.
Kensington. Kansas Citv 24. Mo

OPERATE 32-Phase motors [rom single
phaze. Plans $1.00. Donald Howell, Barnes-
ville, Ohio.

REWIND Motors yourself! Detalls free!
Modern, Box 8573, Kansas City 14, Mo.

50 POPULAR MECHANICS

GOVERNMENT Surpl
“‘Directory-Procedure,
425 PM, Hlnu:t MNew York.

us sales bulletin—

BOATS, OUTEOARD MOTORS

50¢. Surplus, Box |

| kel

SPORTING GOODS, GUNS,
FISHING, SKIN DIVING,
ARCHERY

CAPS For sportsmen. baseball Lype.
1007 virgin wool flanne! Pre-shrunk, wa-
ter repellent. rubberized unbreakable peak,
reinforced front panels for longer life. All
sizes. Navy. roval scarlet, marcon. black,
Price $1.95. Hildebrand Mallorders,

845 Riverside Drive, New York 32, N.Y.

GUNS! 10.000 antique, modern arms,
armour, gunscessories! Giant 120 PP. bar-
gralt{_umlu: $1.00. Agramonte’s, Yonkers,

ELECTRIC Outboard motors direct from
[actory. Whisper gquiet. Run on € aor 12
volt batieries. $104.50. Freight pmp-u in
0.5. Free folder. City Engineer]
ﬂﬁ" 3547 Massachusetis, Indiana u 18,

FIBERGLASS Cloth and resin. World's
finest cloth and non-run resin, at direct
mill prices. Flotation foam., Complete line
nt plntju silicon bronze and brass screws,

Free catalogue. Frelght prepaid
Emlu Boni- B‘u;gr? Box 11F, Linden Ave.,
Mantus His

NEW, Used, rebuflt marine motors. Ma-

rine conversions, Attings. Free catalog.
Stokes Marine Supply, Dept. M, Gng-
water, Michigan.

MARINE Conversions. Ford, mnﬂeL
Jeep engines, c:lllo‘m Lehman Mamn
faeturing L"'ﬂli!lllij' Elizabeth Armu.
Linden 4, N, J

SBEND For free 1963 exclusive list of
antigoe, military, modern firearms &
ammo. Write Box PM or visit our head-
guarters arsenal. Globe Firearms, 30 Front
Street, New York, N.Y.

HDLD-B—PM casting your own fishing

sinkers. Free illustrated booklet, Resding

;f‘r;suwnt Co., Box PMT8, Reading,
nna

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

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

MOLDE For fisherman's sinkers, Jigs,
squids. casting and spinn lures., Free
ﬂtl-l-?. Sweet's Molds, wanda 1,
New York.



SKINDIVERS! Start your own business.
Buy name brands wholesale. Send $1.00
for dealer price list, catalogs and f{ull de-

tails. Discount Divers Supply, P.0. Box |

1701, Hammond. Indiana.

FREE. Silent Fisherman story. Hooks
bass; you land ‘em. Druid Products, Box
310N, Northport, Ala.

ATHLETIC lsumulur.
BODY BUILDING COURSES

ISOMETRIC Contractions: Ultraefficient |

muafmildinn methmé: !ﬂIli mET. Il?n;
wor unnecessary. Comp principles,
exercises $2.00. Isometriks, 1604 O Farrell,
San Francizeo, California.

BUILD A mighty body, 51.00. Cham-
pagne’s, Box 15322, Baton Rouge, Louisiana.
BARBELLS, Exercise equipment. Kes to
health, strength, physique. 25¢. Reading
Barbell Co,, West Read

ing. Pa.

DEADLY EKungfu Karate, *‘iron, poison'’
hand fghting. 'Bruk. bricks within 100
days, $5.00. Prof. Wonf': ":{tmgtu" $5.00,
two books $0.00. Oriental Book Sales, P.O.
Box 1183, Oakland 4, Calif. Free informa-
tion.
WEIGHT Exercising eouipment. Free
literature. Ed Jubinville, Holyoke 9, Mass.

PHYSICAL Perfection. Reducing, gain-
ing, muscles, longevity. Mall 25¢ for all
4 courses, guaranteed, to Sids System,
(PM-M-63). B421-C Evergreen. Bouthgate,
California.

OUTSTANDING Physical development!
Any age. New guaranteed discovery uses
only & rope! Strength, health, musecles.
OGaln—reduce. Free information. Ropercise,
4834 Art. San Diego 15, California.

"GIANT Arms.” Dr. Young's. D.C.
revolutionary discovery. $%3. Satlsfaction
:5 refund. Gaucho, Box 9309-37, Chicago

CAMPING laUIFHlHT AND
TENTS

"GROW  Mings!'' BSeeds, instructions,
35¢. U.8. only. "Specialties,” 1439 Babra-
ton Ave., Morgantown, W.Va.

I.I.HTH‘H'GIH% CRICKETS,
FROGS

RAISE Fishworms and rabbits on $500
month plan. Free details. White's Rab-
bitry. Mt. Vernon 20, Ohio.

AFRICAN Worms. Large. 500-—5$7.00,
L1.000—$12.50. Junior bait size, 500—8§5.50,
1,000—%10.50, postpaid. Dealers wanted.
Ozark Worm Farm-J, Willow Springs,
Missouri.

AZTEC Red wigglers, Texas' largest
worm grower, Satislaction guaranteed.
Cirele J Farms, Box 4056P, Waco, Texas,

SUCCESS For you! Ralse fishworms and
crickets, Write for free literature and our
suecess story in Life Magazine, Let us
teach you our secretz of success. Hybrid
redworms 3000, 3595 Carter Redworms,
Plains, Georgla.

HYBRED Redworms. 1000—8$3.00. 2000—
£5.00, 5000—358.00, 10,000-—514.00. Bedruns
—51.00. In 20,000 orders only. Postpald.
With raising instructions. Brazos Bait
Farm, Route 8, Waco, Texas.

MEN!—Women '
bajt for us at home. Free details. Red
Wigglers, Warsaw 45, Indiana.

Make money raising

EARN Money ralsing fishworms for usl
Exciting details free! Oakhaven—56, Cedar

| Hill. Texas.

FARMS, FARM LANDS,
REAL ESTATE

FLORIDA Campsites—deep in the heart
of the great Oeala National Forest.
Abundance of e, best fshing. War-
ranty deed. nrestricted — pitch tent,
park trailer, bulld lodge. Free maps and
photos. Howard Verncr, DeLand, Florida,
ADE00ES(Q-0).

$5 MONTHLY Buys 5 acres, Near town,
good bullding site, excellent fishing. Price
£125.00, Pree list. Box 423-P Carthage,
Missouri.

CAMPING Equipment, tents (300 styles
—most erected on display). Send 25¢ for
néw giant cuatalogue-handbook-camp site
directory. Morsan Tents, 810-R, Route
17, Paramus, New Jersey,

FREE Polder on newest Heilite camping
trallers, $575-T45. Make camping fun for
entire family! Compact, [oldout models
engineered for ru:g:cd back wunt;g travel.
fleuiite. 1382 8o, ramento, Lodl, Cali-
ornia.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

SCIENCE Bargains! Lenses, telescopes,
binoculars, microscopes, kits, parts, war
surplus. Send $1.00 for beginner's 10-lens
kit with instruction booklet. Order Stock
2-CH. Request [ree l44-page Catalog CH.
?dmund Sctentific To., Barrington, MNew

ETEEY -

BUILD Your own reflector telescopes.
Complete kits; mirrors, eyepieces, tri .
all other accessories. Request free [llus-
trated literature. Criterion Manufacturing,
Dept. KPM-3, Hartford, Connecticut.

BATELLITESCOFES! Telescopes! Bin-
oculars! $1.19 to $109.99. Pree catalog!
Quality Optics, 8243 Iowa, Livonia, Michi-
Baf.

DYNASCOPE. Amazing world-famous
reflector telescope. Request free brochure,
Criterion, Dept. DP-8, Hartford, Con-
necticut.

BINOCULAR Bale! Free color catalog
1M models $9.95-8250.00. Write United,
9043 So. Western, BCAT-1708, Chicago 20.

PLANTS

HOW To build a garden guol. lete
instructions $1.00—refundable on lter
order. Miracle Filter Co., Box 9128, Long
Beach 10, Calif.

CANADIAN Vacation lands: Full price
$385.00. 40 acres, $10 month, Suitable cot-
tage sitez, hunting. fishing, investment.
Free information. Land Corporation, 3768-C
Bathurst, Downsview, Ontario, Canada.

CANADIAN Lands, selzed and sold for
taxes, Our 46th annual series of lists, de-
scribe many choice properties, situated
from coast to coast, acquired by us through
Tax Sale. Priced as low as filve dollars per
ncreé, guaranteed perfect title, small
monthly payments, no mortgage. Beauti-
fully situated hunting and fishing camps,
where there s real sport; summer cottage
sites, heavily wooded acreages. Now |z the
time to invest in Canada’s minerals, for-
esta and farms. Write to-day for free
twenty Ea.ze booklet with full explanation.
Tax Bale Service, Room 301-D, 85 Bloor
Bt.. East, Toronto 5. Canada.

FREE Strout catalog. The original prop-
erty catalog of wvalues in farms, homes,
businesses, ranches. Natfonwlde. Owver 450
offices, 32 states. 63 years service, World's
Iargest, Write Strout Realty, 7-CJ 8. Dear-
born, Chicago 3, IIl.

CAROLINA Coast. Large 'y acre, high,
dry, heavily-wooded homesites in beautiful
Boiling Spring Lakes only $10 monthly.
Full price $385. Fishing., swimming, boat-
ing on 50 freshwater lakes. Hunting on
4,000 acre private preserve. Championship
golfl course, ultra-modern country club,
motel, shopping center. Located on two
state highways only minutes from ocean.
Money back guarantee. Devel by Reeves
Broadeasting and Development Corpora=
tion, listed on American Stock Exchange.
Over 4,000 homesites already sold. Free 1it-
ernture, Write Art Greene, Boiling Spring
Lakes 1-H, North Carolina,

FREE Summer I:l.t»l]l:l?] Best buys avall-
able! Actual pholtos! Safe-Buy Real Estate
Agency, 5514-PM West Markham, Little
Rock, Ark.

NEW Homes {rom §35 per month. Noth-
ing down, custom constructed on your lot.
Over 88,000 built. Free information and
llustrated brochure, Jim Walter Corpora-
tion, Box 8128, Dept. PM-7, Tampa, Flori-
da. 212 branch offices to serve you.

| Marine Life, Dept. 110, Box 626,
Florida.

MILLION-Gallon spring! Certainly no
water worries on this fine 480-acre Mis-
souri ranch! In addition to creek, and
and smaller springs, there's one large
spring that flows an estimated 1,000,000
galions daily! 100 tillable acres, 50 bottom
land, 2B0 woods, should pasture at least
7% head, wire fences, some marketable oak
and pine timber. Big white frame home in
good condition; 7 rooms, 4 bedrooms, eleg-
tricity, well scenic setting. Barn, 3 small
poultry bulldings, hog house, sheep shed,
cellar, smokehouse, On state hlﬁhm.
pick-up routes, 3 miles popular fishing
river, 12 town. Owner wanis smaller place,
offers all this at only $20.000, liberal
terms, Big free [llustrated catalog,
gaing coast to const! United Farm smmf.
612-PM West 47th 8t,, Kansas City 12, Mo.
PLara 3-4212.

HOMES And land in world famous eli-
mate San Diﬁffn County, Send for free bro-
chure, Dale Wood, Realtor., P.O. Box 4355,
Vista, California.

FLORIDA Lake living. Homesites near
everything. Established area. $380 full
price. $5.00 month. Information write:
Lake Welr Shores 7, Silver Springs, Florida
Ad 6-1070-(F-0). )

$1 ACRE—Canadian Border. Hundreds
campsites, islands, farmlands, directly
from tax authorities., (Non-profit.) Lists,

hotographs mailed. Bureau, 56 Churches,
oronto 1, Canada.

FARM MACHINERY
AND SUPPLIES

3 HP Hoeing machine. Hoes between
plants, rows. lgepth adjustable. Sell pro-
pelled for tired tiller wrestlers. Month
trinl. Year warranty. Discount. Autohoe,
West De Pere 22, Wisconsin.

PETS—DOGS, BIRDS,
HAMSTERS, ETC.

FREE Report. Arctlc dogs make excel-

lent pets anywhere, NADR, 1455-A South
Garfield, Denver 10, Ohlo.
" BABY Descented skunks. Wonderful pets,
Alsg ferrets, Henry Hainline, Creston,
TIowa.

LIVE Beahorses, marine specimens,

aguarium supplies. Illustrated ﬂtllﬂg‘:‘?:.

PIGEONS, Supplies, illustrated catalog
25¢. LeBlanc Plgeon Farm, Canton, Maine.

"DESCENTED Skunks $9.89. Price list 10¢.
Animal World. Elwood, Eg;!uu.

HAWKS, Reptiles, raccoons, skunks,
squirrels. Catalogue 25¢. Tralls End Zoo,
8t. Stephen. 5. C.

PETS. Hamsters, mice, rabbits, squir-
rels, chipmunks, guinea pigs, skunks, rac-
coons. Picture catalog twenty-flve cents.
Moore's Hamster Ranch, Shepherdstown
25, West Virginia.

" MAKE Money raising chinchilias, mink,
rabbits, cavies for us, Free catalog. Eeeney
Brothers, New Freedom 2, Penna,

RABBITS—FUR BEARING
ANIMALS

EARN 510,000 Yearly ralsing Angora
rabbit wool for us. Information 26¢ coin.
American Angora Company, Malta 12,
Montana. N

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

RAISE Rabbits successfully by Enowing
facts. 48 page book. 38 illustrations de-
scribing 25 breeds. Housing. Breeding.
Feeding. Markets and Marketing. Bulletin
ete. 25 cents. American Rabbit Asscciation,
18 ARBA Building, Pittsburgh, Penna.

PROFITABLE OCCUPATIONS

PROFESSIONAL Position awalts you as
trained auto accident Investigator. Many
attain these prestige positions, earning to
£1.000 monthly, with simplified home
tr;inini in spare time. College unneces-
sary. Insurance investigators ntly
needed, Car furnished, expenses pald. Free
employment help. Or, open own business.
Free booklet, sample lesson. No obligation.
United Schools, C728, 1628 Glendale,
Orlando, Florida.
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RAISE Pheaszants on 5100 week plan.
Little capital and space can make you in-
dependent, Free details, Great Central
System, Columbus 1, Kansas,

BARGAINE! Buy wholesale! Save money !
Free catalog! Norris. 273DF Merrick Road,
Lynbrook, N. Y.

INVENTION Payvs. Write for {ree list
Ppmduct. possibilities. Box 841, Norristown,
a.

BOOKFINDERS! All subjects. Send
wants! Jaher Book Service, 183 Harel-
wood Drive, Westbury, N. Y.

BOOKS, Free general catalog, 100 pages,
Text, vocational, educational, instructional

subjects. Millions of wolumes, new and
. Bargain prices. Books bought. Est.
Dept. PM,

1902, Long's College Book Co.,
Columbus 1, i,

BACK Issues magazines, reasonable.

TRADE Asszociation management. Book-
let, five dollars Langdon, 526 Alandele,
Los Angeles 36, California,

WHOLESALE Magazine subseriptions,
Highest commissions. Bonug! Qualified
Agencies, 451HA, Kingston, Brooklyn 25,
N.X.

INVESTIGATE Accidents. Earn %750 to
$1,000 monthly. Men urgently needed. Car
furnished. Business expenses paid. No sell-
ing. Mo college education necessary. Pick
own job location. Investigate full time. Or
earn $8.44 hour spare time. Write for {ree
literature. No obligation, Universal, CPM-T,
6801 Hillerest, Dallas 5, Texas.

Books, 850 f_..‘qlu:_nbja.s E‘E.EEW ank,_!i,_‘.l_'.

THREE Books postpaid worth 30¢ tu
$1.50 for 30¢. Handwriting analysis 3h¢.
Iﬁuﬂ‘.s Books, 2773 E. T8th, eveland,

0.

FREE Illustrated list cards, coins, m::!c_.
Berten, 9420 Trumbull, Chicago 42.

ANTIQUE Picture frames, All sizes. Send
$1.00 for photos and prices. World Wide
Originals Art GlIlerle&. 5202 W. Blue-
mound Road, Milwaukee, Wisc.

GENUINE Oregon obeidian arrowheads
special, 3 birdpoints §1.00, Strobeck, 724 A,
Williamette, Eugene, Oregon.

COINS, TOKENS, CURRENCY

SAVE Your slick nickels where dale is
worn off, Order a bottle of Coin Date. It
will bring the date out in Buffalo, V,
Shield nickels, It's easy to use. SBatisfac-
tion guaranteed. $1.00 postpaid. Box 276-F,
Mooresville, Mo, Carolina.

BOOK Hunters! Send wants!
Book Service, Cedar Bireet,
29, Maszs,

FREE Catalog. Self-help books. Write
Wilshire, 8721 Bunset, Los Angeles G6OP.

NATIONAL Geographic magazines, 1888-
1m any issue. eriodical Bervice, Box
65-PM. Wilmington, Delaware.

Atlantic
Charlestown

INVESTIGATE Auto accidents. Pays up
to $750-1.000 a month. Investigators
needed everywhere, part or full time. Car
furnished: expenses patd, No selling. Meet
interesting people. We train you spare
time at home in weeks. Hold present job
until ready to switch. or start own in-
vestigating business. Free information. No
obligation. Liberty School. Dept, C©-95,
1130 West Park, Libertyville, Illinois.

AUCTIONEERING—Home study course.
Diploma granted. Auction School, Pt
Smith. Ar

N
BAKE New grenseless -doughnut: in
kitchen, Sell stores. Free recipes. Michael,
3605 South 15th. Minneapoils 7, Minn.

BECOME Independent with wour own
franchise business. Thousands earning
handsome incomes. Reguest interesting
fmcts today. National Franchlse Reports,
PM-538. 333 North Michigan, Chicage 1.

BIG Money ralsing [fishworms and
crickets. Free literature. Carter Wormery.
Plains. Oeorgla.

EARN $240.00 A month at home, spare
time doin: only two $5.00 Invisible mend-
ing jobs s day. Big money pald for service
that makes cuts, tears dissppear from
fabrics. Steady demand. Details free.
FPabricon, 1586 Howard. Chicago 26,

EARN Moner raising flshworms for us!
Write: Oakhaven—53, Cedar Hill, Texas.
pinkers, clippers.
supplies. Black-

EHARPEN BSclssors.
Inexpensive machines,
hawks, Bheldahl, Iowa.

CHROME Plating. Instructions, equip-
ment and supplies. Platers' Supply, P.O.
Box 585, Lugo Station, Los Angeles, Calif.

VENDING Machines. Nn selling. Operate
a route of coln machines and earn amag-
ing profits. 32-page catalogue free. Park-
way Machine Corporation, 715 PMP Enscr
Street, Baltimore 2, Maryland.

MAKE Money writing short paragraphs.
Information free. Barrett, Dept. CI7B-F,
7464 Mo. Clark, Chicago 26.

BEWIM At once invisible swim ald ror
men, women, children; 1jz:" thick, 4 oz.
worn under bathing suit, Demenstrater
2695 ppd. check or money order; state
walst slze. Also many other new interna-
tional patented articles. Reps wanted, 25¢
for details, refundable first order. G & R
Hd;ﬂ.r!u. 58-15-B 71 Ave., Brooklyn 27,

FREE Report: 609 Unusual, Successful
Businesses.”" Box 1001-PT, Evanston, I1L

BOOKS, PERIODICALS
PICTURES, POSTCARDS

BOOKS—AIl kinds. Literatare
Gottirted's, 732-PM BSackman,

12, New York.

free
Brooklyn
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BRITISH Book bargains—Any subject.
ﬁa?;-lmﬂ free. Transatbooks, Wantagh,

BOOKS Located! Aardvarks Worldwide
Booksearch, Box 668-PM, San Diego 12,
California.

PROPHET Elijah coming before Christ.
Wonderful book [ree. E. Megiddo Mission,
Rochester 18, Mew York.

OUT-Of-print books al lowest prices’
You name it, we find it! Fast service,
No obligation., International Bookfinders,
Box 3003-PM, Beverly Hills, Calif.

MAGIC TRICKS, PUZZILES,
JOKER NOVELTIES

PROFESSIONAL Catalog, 175 J:aTea
25¢ Willlams, 900 Plymouth, Ellwood City,
I'.I.n.l.

WORLD'S Finest professional magie.
Joker novelties, Giant llustrated catalog
10¢. Top Hat. Evanston 13, Illinois.

WORLD'E Finest magic :au&?ﬁz $2.50
($2.00 magic ineluded free) tricks,
pocket, stage (408 pages). Kanter's, M-200
South IEII'.I:I-, Philadelphla 7.

BE A Magician! Introductory catalo
with free trick, only 35¢. Ireland, 109-
North Dearborn, Chicm !

VENTRILOQUISM Fﬂr Iun ar mnnes
New method. y. R, Marlette, ZN-075
Mildred, Glen Ellyn, Illinols,

FASTEST Same-day service to magicians
everywhere for 40 years. Send 1 for
Douglas famous Catalog 500 Tricks, con-
taining magle for pocket, parlor, club,
%t-az\e. Douglas Magicland, Dept, 51, Dallas,

EXAE.

You Can focl your fr!ends with maglc'
If you are sincere zend 50¢ for calalogue
of thousand “E-Z'" 1tricks, Zombie, 15217
Grovewood, Cleveland 10, Ohio.

GAG-A-Day. Makes Fnu sun and gay!
Free samples. Bend self-stam envelope.
Goodtime, Box 4912, Chicago Bu 1.

CATALOQG 720, free trick, 25¢. 1.500,399
tricks, jokes, noveltiez. Elbee, T408-P, Ban
Antonig 7. Texas.

LOOK! 1000 world's greatest tricks,
Jokes, magic! Big 160 page professional
magic catalog with free trick, 10¢. House
of 1000 Mysteries. Dept, PMTe-62, Monroe,
Connecticut.

FREE Illusirated list :ardat.-coi_r;a. magie,
Berfen, 9420 Trumbull, Chicago 42.

GAMES, TOYS, NOVELTIES

FREE Bample—new game, Hendall Co,,
112 Naugatuck Ave., Milford, Conn,

ANTIQUES, RELICS, INDIAN
00DS, CURIOS

SBELLING 20.000 Anclent arrowheads, |

spearheads, ete. List

free. Lear's, OGlen-
wood, Arkansas.

COIN Bargains galore. Illustrated lisis
1¢ (refundable). Hutchinson's, Box &258,
Philadelphia 38, Penna.

2 MEXICAN Silver dollars $1.00. 100 for-
elgn coins $2.95. Browns, Box 188M, Tolle-
son, Arizona.

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

INDIANS, Lincoln, Liberty nickels. List
10¢. Evans, Box §813d,. Atlanta 19, Ga.

LARGE English pennies. Five different
dates for 25¢ with coin approvals. Molzan,
Box 275, Alameda, California.

LARGEST Coin magazine,
50¢. Scrapbook,
cago 31

288 pages,
7320-J Milwaukee, Chi-

10 INDIAN Cents $3.50, 10 liberty nickels
$3.50, 15 Barber dimes $7.50. Good, all
different in holders. Postpaid. Prager, 470
27th Avenue, San Prancisco 21, California,

35 DIFFERENT Lincoln cents S/D only
before 1842, album. 2 bargain catalogs,
$3.95. Hobby Sales. 8t. Paul 16, Minn.

GIANT Illustrated catalog lsting hun-
dreds of bargeins in coins and supplies,
only zﬁruc. Rarcoa, 31 North Clark, Chi-
cago 2.

TWENTY-Four page 1963 retall price
list of USA and Canadian colns 10¢. Our
selling I:lrh:es on thousands of coins and
coln collectors’ supplies. Bryson Incor-
porated, 612A White, Toledo 5, Ohio.

FREE Coin supplies! Qlant coin list 10¢
(refundable), Economy Sales, Mansfield,
Massachusetts,

BﬁR{}AIH List! U. 8.

colne, accezsories.
Stamp please. Hugh's,

Hickors, N. C.

25 BEAUTIFUL Coins from 26 countries,
Muostly uncirculated. Terrific assortment.
$1.00. Hindley, Box 708, Aurora, Illinois.

INDIAN Cenis, 10 diff, dates good $2.50;
20 difl. dates good §5.75: 25 diff, dates
$0.50. Louis Arpin, Philipsburg, Quebec,
Canada.

GOLD Ceins. Forelgn and American.
Lixt 5¢, Cock. Box 181, Jackson 5, Missis-
sippd,

10 DIFFERENT Lincolnse before 1821
£1.00. 20 hefore 1931 §1.50. Eugene Carlton,
Chandler, Okla.

RARE Mint error: 1958 DDD,
DY, Lineoln bu, £6.50. 5.
557. Mo. Hn!irwmd Calif..

1563 CANADIAN Prool-like mint
$4.00 each, Coins the Kingsway. Ein.
Box 6251, Edmonton, Alberta.

{Triple
Levinson, Box
AN.A,

sets
C,

50¢ BRINGS J-scarce Lincolns, includin

=1

1954, and new bargain price lisi
HKenwood Ceins, 6513 Langdale Road,
Baltimore 6, Md.

MEXICO One centavos: 15 different te
1946 $1.50. Harris, #011G Presidio, San
Franclseo 28, California,




CATALOGUE: 34 pages, all U5, Ca-
nadian coins and supplies, m B'.lrn Ball,
2614 Calhoun, Ft. Wayne, In

ANY Five Jeffersons except 383D, 305D,
0D, 518, 55F, $1.10. Trunu. 25 Quinlan,
Staten Island 14, New York.

TOPS! Free illustrated booklet ““How
To Collect Coins.** Mﬂ)rnnls Littleton
Coin Co., Littleton El

BARGAIN' 32 different foreign coins—
old and new $1.00. Alfred Szego, Oakdale,
New York.

| ratives. $2.00.

HDHGKONCI High values: $1.00, $2.00,
$5.00. $10.00, 1¢ with unique global ap-
ﬁ-w'ﬂw;“i‘ up. Ell-n‘x_np Studio, Box 171M,

TERRIFIC Offer! 25 different u:unt
United Nations $1.00. Free [UU.N. list. Con-
. 2627TM Troy Road, Schenectady

PHILIPPINES 100 dlll’e__rent COMMEemo-
Bameon, Box 114, Baguio,

H Phillppines.

START Approval business’ Wholesale
lists §1.00. (Gredited.) Steele, 12-P Orchard
Lane, Salinas, Calif.

RARE 1878 CC mint dollar $5.00. 100pp.
min ﬁulo:ue 50¢. Shultz. Salt Lake 10,

FREE! Bargain pricelist. coins and
suppllu Ron Parley, Metamora, Iil.

WDW‘ “"Rare” silver dollars' :Beautilu]!
Brilliant! Uncirculated! Low prices: 1903-0
only $30.00! 1892-0 $£5.00! 1838-0, 1893-0,
lm-lﬂ 1801-0, 1802-0, 1904-0, onla‘ nm

-4
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;55
o
o
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1964 H.EJBDQK (Guidebook, 17th edi-
tlon) $1.75. Your name in gold free if de-
sired. Bargain list eoins, supplies 25¢.
Bﬂlllnm proof seis—1956 §5.95: 1958 $8.25;

FIRST U.N. set. Among world's prettiest.

i ghu‘ ID;. Approvals. Welles, Box 1246-R,

7. 1958, 1960 each $3.05; 1961, 1962, 1963

each -ﬂﬂ Bebee's, 4514 North 3J0th,
11, Nebraska.

Omaha

INDIAN Cent or V-nickel plus bargain
list 25¢. Rettew, 5618 W. Pico, Loz Angeles
19, Californis.

WARTIME Steel sels:

DHERE—WhnlmIe list. Postage 5¢.
Frank. 5031 Queensberry, Baltimore 15,
Maryland.

SURPRISE Collection! Exotic mint Brit-
ish Colonials, absolutely free with ap-
provals. Viking, Great Neck 8. MN.Y.

EARN Spare cash selling stamps to fel-
low collectors. Serfous ingquiries solicited.
Dowling, 51 Stratford, Brooklyn 18, N.Y.

WOW! 110 all different Germany 10¢!
Zeppelins, semi-postals, airmails, high
values, ete, Giant catalog., bargain lists
inciuded with beautiful approvals. James-
:?wtu Stamp. Dept. ATIPM. Jamestown,

FANTASTIC Fish Irianiu Valuable
“Ben Franklin®® on Canal ne! Flaming
bi-colored volcano triangle’ Lovely Olym-
pics t le! Plus iey Greenland, weird
wild beast izsue and others. l¢ with

| approvals. Rcseland Stamps, Spring Lake
{ 2, Michigan.

1943-PDS.
Reprocessed to m'#hul hrﬂlhm:e In 50¢
plastic holder $1. Pive sets $4.50. John |

Wright, Box 5585, Washington 18, D. C.

COLOMBIA: 150 beautiful used tropicals
different including higher, $2.00 postpaid.
%r;n. POB 58. Ansonia Station, New York

JEFFERBON'S For quality collectors.
Any six |t|!l’!'rml‘. except 1938DS. 1939DS
m luf . Mangels, Box 34, Brentwood,

8 MEXICAN Coins £1.00. George Heen,
Box 49, Cabazon, Calif.

HOBEIES AND COLLECTIONS

COLLECTORS Matchbook
different unused. $1.00. Cat
%ﬁl}unn 1311-C East B4.

COVETrs.
25¢. Helene
leveland 3,

IN".I'R.ODUI::TDRY 30 Army. Navy, Ma-
rine emblems; 150 service stripes
($5.00 wvalue) onhr 5&- catalog included.
Bample foreign medal, 50¢. Insignias, Box
71-M. Rockaway 94, H.Y.

AMERICAN Newspaper, compiete, origi-
nal, dated before 1860, $1.30. pm stam
brings catalogus. D. R. Spaight, Book-
seller. Tall Timbers 1. Maryland.

50 JUNGLE Butterflies. 30 oriental sea- |

shells, 20 gem stones. each 52.00. Giant
Collectors Wonderland price lists 25¢ or
;rella ';ﬂ.h order. Haas, Box 1170, New York

STAMP COLLECTING

FREE! Giant bargain catalog. New Edi-
tion listing uwuunds of bargaing inelud-
ing U.8. and B N A, stamps, packets, mix-
tures. albums, accessories and supplies;
sent with beautiful approvals. Jamestown
Stamp, Depl. ETIPM. Jamestown, N.Y.

TOPS Mystery lﬂ of over 500 different
world-wide onl:' Tremendous value.
Approvals included. Offer to adults only.
Littleton Stamp Co., Littleton Ql, N. H.

ELEVEN Mint Olympics, 10¢ handling.
%pp:_nnls Boser Stamps., Yaphank., New
of

: beauty! 25 others. different.

SIX Worldwide sets 10¢., approvals.
Gables, Box 898, North Miami 61, Florida,
sets 10¢ and up.

GORGEOQOUS ﬂun#
on approvals. W. . M
Brewster, Wash.

ielson, Box 457.

log rovals included. Free
watermark d:mhr?%rown Btamps, Virgil
301, Ontario.

PHILATELIC Jungle 10¢. Fifteen zoo-
ical specimens. A

EH‘.EHT Fine U.5. 25¢.
Box 212, Menasha. Wis,

100 DIFF

& Coln Co..

I
'wm
i
|

FFERENT Un
mmnrltwu h I:IJ Divine,
Chester,

ited States com-
505 Bharpless,

LT i el
c| stam enve

r. 170 Hawthorne Street, Broo i
105 DIVERSIFIED British Empire 10¢.
8t. Cath-

N.Y.

.'.uprmrl.ll included. Linstamps,
arines 401, Ontario.

LOWER Priced U.8. and [oreign. Stamps,
Box 737, Memphis 1, Tenn.

ISRAEL 100 different $2.00: 150—$3.50.

Weilder, 1270 98th, Mlami Beach 54, Florida.

MAYFLOWER Stamp album 10¢. 407
illustrations, 64 pages. Approvals accom-

| panying. Nlagara Stamps, St. Catharines

| Eichigan.

Stamp |

| 701. Ontario.

209 DIFFERENT Stamps 25¢. Exci
collection Includes beautiful Monaco
plus Antarctic Explorers. South nrrlﬂ
Gold Mine, many more. Grand total 209
stamps. all genuine, all different. You also
get 88 flags of the world and midget en-
cyclopedia of stamp collecting. All this for
only 25¢ to introduce our bargain approv-
als. Satisfaction guaranteed. Send 315¢ to-
day. Ask for Lot FO-48. Zenith Co., 81
Willoughby SL.. 1, N.Y.

5 BEAUTIFUL Mint seis, 10¢. A
als. LPG Stamps. Box 1282, Cedar
Towa.

Brooklyn
rov=
pids,

EXCHANGE. Send 100-200 different
stamps with 20¢. Receive different. Pal-
terson, Lancaster 10, New York.

OLD U.S. approvals, slightly delective.
Bargains! K. Swartz, Malden Bridge, N.Y.

UNITED States price list. 116 pages,
price 25¢. Mark Hanna, 335 Fifth Ave.,
Pm.ﬂrur:h 22, Penna.

EXTRAORDINARY' Free; 20 different
Finland to those requesting spprovals,
Rosenburg, Box 1303. Chicago.

SAMPLE Lots from better wli.ect.ium'
50 stamps from ffty different countries!
Mo approvals! Send 25¢ today! Ewing, 2133
Lunt, Chicago 45.

DIRECTORY Listing international phi-
latelic agencies (where stamps sold face)
00. Bedard. Box 5215-A, Detroit 38,

SAN MARINO—25 different only 25¢!

1847. FIRST USA rarity!
eign beauty shows Hen Franklin in this
outstanding issue! Plus Congo Freedom
stamp, unused '3 inch midget stamp [reak,
real cigar issue, ’Iqr Greenland, free China
Bemer airmail giant, ete., only 10¢ with
approvals. Capital Satmp Co., Perrysburg
2D, Michigan.

500 DIFFERENT Includes pictorial. 353¢.

| Approvals. Enopp, Box 1381, Bristol, Conn.

FREE! Congo triangle set! Boy Scout
PShia.

Cambridge, Box 411, Cambridge

WILL Rogers air! Helicopter itriangle!
Plus Monte Carlo dove triangle!

Stamp
| printed in solid gold! New York ire
State Bldg. alrmail. lovely Congo orchids

in full color, ete. 10¢ with np&rnvnh Sun-
ny Stamps, Apopka 24,

POSTCARD Brings [ree premium and
bargain bulletin showing sensational sav-
ings, dealers closeouts. mixtures. packets,
lrrnrll.li:: Rosed, Box 765, Paciflea. Cali-
ornia.

als.
. D.C.

FRENCH Pictorials. 10¢ with ap
Schaefer, Box 174, Washington

TERRIFIC Stamp bargain! Israel, Ice-
land, San Marino, plus triangle set. plus
Antigua, Borneo, Virgin. Scots, Congo.
Russia, plus large stamp book. All four
offers free. Send 10¢ for mailing cost.
Empire Stamp Corporation. Dept. PM.
Toronto, Canada.

Goliath for- |

Waorldwide a) p‘rcr'rals included, Cole, Box
323-A. 'ﬂuﬂlg H.Y.

FREE! *“‘Mystery’” stamp ket. Pre-
miums. Approvals. Dancer, 75-P45, Mans-

field, Ohio.

FREE U.5. price list. Pitlbm-nﬂ:lp Bervice,

| Box 195-P, Greenville, N

MONACO, Latest gigantic “Birds—tri-
les”” free! Approvals. William Deems.
ﬂ: Race, Ravenswood, West Virginia.

115 DIFFERENT l0¢, 500—$1.00. Pop
Harris & Griggs. Oklawaha, Florida.

ADULTS: 100 Canadian, 1u¢ Approvals.
Eiu:“ 117 Upton, Moncton, New Bruns-
c

lus valuable tps.
. Winnipeg, Can-

15 PLEASANT Offers
Wdrlﬂe; Bileski, Blation
ada.

150 DIFFERENT U.S. stamps 15¢. Ap-
provals. Winchester Stamps, 45 Winchester
Rd. Manafield. Ohio.

50 YEARS old. 15 different United Btates
stamps at least 50 years old :Illu with low
priced United ﬂhtu w Jaxon,
Box 145-P, Bklyn. 30, N.

215 DIFFERENT Worldwide 25¢. Iceland,
French Colonies, etc.! Anﬂl‘ﬁrnlu Bulﬂr's
Box 3045, St. Louls 30.
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PENNY! Aapmn.r.s' Regardiess ut.ﬂnll
Kloster, 4164—52nd Street, San Diego §
California,

0. 8 lpprm'ﬂt. Low prices. Eagle
, Romine Arve, Plitsburgh 26,
200 STAMPS., 25¢ With approvals.

th, 508A Brooks, College Statiom,

FREE!
Penny approvals
ley, Los Angeles

272 worldwide. 10¢ handling
Jung. 1801 North Stan-
48.

U.8. Mint =zpecials! Flag zet. complet
$1.00; 1¢. 2¢. 3¢ famous Americans [21
different), $1.00. Free list. Brooks, 23
Avenue X, Brooklyn 35. New York

80 DIFF. U. 5. stamps Include: 19th
Century commemdorative. High walues.
Plus 1943 fag stamp of occupied nations.
All for only 25¢. Approvals Included
Willett Co., Box 338-C, Yorktown Heights,

UNITED Mations 15th anniversary sheet
with first day cancel, as commemarated
by Russia. Free! While they last. with
:ppmnia Fhilatelics, R-J., New Paltz,

BETAMP Collecting trl.lult m::ludgs.
packet worldwide stamps, package hinges.
watermark detector. milllmeter gauge.
R‘rmlhl!!z 10¢ with approvals. Loraine
Brown rion, Michigan.

INTRODUCING Our better United States
approvals we offer 15 United States stamps
including Columbian, Bi-Centennials, fa-
mous American, =irs, others: only 1Dé.
Ocean Stamps, Box 64-PM, Brooklyn 9,
New York.

UNITED States commemorative collec- '

tlon contalning 33 diterent —Ll¢. Approv-
als. White, 516-A Avenue L, Brookiyn 30,
New York.

PENNY Approvals. Thousands. Bargains
[or pennies. Gifts with purchases. Penny
Blamps, Orange. California.

10 OLD United States between 1861
and 1935. $1.00. Roush Stamps, 51 Chest-
nut, Mansfleld, Obio.

FREE Monaco nudes. Approvals, Stamp
Ranch. 902 Addisou. Chicago 13, IIN.

60 DIFFERENT U. 5. (30 commemora-
tives) 25¢. No spprovals. Seidenberg.
Appleton, Wisconsin

135 BTAMPE For only 10¢! This mam-
moth value includes airmails, pictorials;
stamps from sirange couniries catalog-
ing up to 25¢ each! Also approvals. Mystic
Btamp Company, Camden 80, New York

BELL Your surplus good grade stamps.
Write, describing fullyr what you have,
Shirk. Lepanon, Pennsylvania.

AMAZING OFFER! 200 United States
stamps — including commemoratives, air-
mails, high den ions to $1.00. Oml
bargain lises iree. "'““““J.:.‘. Cor Bept

.. z
80, Camden, New »

Tal U.B.A. :H {plenty commemoratives).
Request H o Horace OCatewood,

‘Winston m.

21,000 ALL Different, only pennies a

day using our syvstematic payment plan.

Details t'ree Sjoquist. 1435 Cherrrdale,
Ban Jose 25, Califormia.

FREE! 50 Turkey. 10¢ handling. Ap-
provals. Berchtold Stamps. Troy. Ohle.

valu-

FREE! World's llrmt' Etnnﬁ AT
andling

sble T'x14" beauty. Send 102
now! Norrisco, uﬂw:uxﬂ_- 7.

24 POPULAR MECHANICS

MILLION Forelgn stamps! 2¢ each! Send
Ior thrilling, glant approvals! ABC
S'il.llilps. Box 6000-MB, San Francisco 1,

s Haciat W6 augeiiors

ent for $1.00. u @

ﬁnw. 201 San Francisco, Santa Fe, New
exico.

FREE! When you buy our foreign ap-
provals you receive absclutely free stamps
equaling your purchase. Coast, 16089 5.
Park. Santa Ana, Califnarnia.

GIANT Approvals., Thousands different
1¢ and 2¢ each. Wahl's Stamp Exchange.
TOORP Parragut, Chicago 31, lft,

FREE Stamp
Wide selection collections
Clark. Box 28-C., Wilmetite,

wallet with approvals.
by countries.
Illinois.

25 JAPAN, 10¢. 25 Denmark. 10¢. 25
Sweden, 10¢. Approvals. Culllo, 521 Hem-
lock Street. Brooklyn 8, New York.

TRADE Your duplicates.
eign approvals.) Write: VPT.
ton Highlands 61, Mass,

{Toward for-
Box 58. New-

—

25 DIFFERENT Commemoratives 1893 up
21!;;.}?3 approvals. K&B, Box 70, Brooklyn

| tion of colored slides. Entertain

EARTH Science. Rockhound's National
Magarzine. Subscription $2.50. Sample 35¢.
Box 1357-PM. Chicago 90, I11.

COLOR SLIDES

FREE Brochure of world's larfeul. selec-

g! Eduv
catlional’ Write: Trycolor, P.O. Box 123-M
Bo0. Windzor, Conn.

TRANSPARENCIES Wanted. Up to
5500.00 each. For information wrile Amer-
E“:f, Coler, P.O. Box 46372, Hollywood 46,

H

LIFE OF LINCOLN™ in color slides.
Historical. cultural. educational. Sample
slide with catalogue, 35¢. (Credit on §5.00

. purchase ) Willems, Box 1515-A, Chicago 20.

PHOTO FINISHING
CAMERAS, PHOTO SUPPLIES

80,000 DIFFERENT. Amazing new plan
builds r collection systematically,
country country. Only 50¢ weekly. Free
details. Ware, Monroe 75, Conn.

SLIDES From rour negatives, photos.
Color or bi&w. Ten, $3.00. 35-8lides, Green
Min. Falls. Colorado.

FREE Sample. Interesting. Informative,
lilustrated. National Stamp News, Ander-
son, South Carolina.

FREE Mint Aflrica set with a
Lithor, Box &I Canoga Park, Call

rnﬂlh

HAWAII. Three old classics 20+ with
worldwide lpﬂ]otl]u. Hawail Stamp. 280
Lewers, Honolulu 15, Hawali.

FREE Surprise minl sets! Approvals.
Servo, Box 335, Topeka, Kansas.

25 COLUMBIA 20¢. Approvals Included.
. Box 980, Chicago & Illinois.

U.8. Mint imperforate parks $2.40. Ap-
provals. Bill Egleston, Clearfield. Utah.

UNUSUAL Old U.5. defectives. Bargain
prices. K. Swartz, Malden Bridge. New York.

FREE! 33 Greenland! Ghana! Ruanda!
others. Approvals. Kealing, 2520-P Boule-
vard, Jersey City 4. New Jersey.

95.000 DIFFERENT! Pennles a day
builds collection methodically. Free rlie-
ulars, Holtzman, 95P Terrace, Levittown.
Pennsylvania.

A FREE Eodak roll returned with esch
black and white or Kodacolor de
and printed. Isst service. lowest prices,
uarantesd quality send for free mﬂlﬂ'l
onomy Photo Service, Dept. P. M., Box
1111, Albany 1. N. .

COLOR Movie fans! Low mﬂ—-huh
quality processing our s ty. jI.I.ﬂ.
$1 (or 53 with fresh Mailed back
next dar. Craflt=manship guaranteed. Send
exposed reel or reguest free mailers and
price list of mmplﬂmmo-ﬂnhhﬁm-
jces. Direct Mail 10, -PM,

| Pitrsburgh 18, Penna.

FAST. Hi-quality finishing. Kodacolor
rolls: elght jumbo prints llﬁ Twelve
$2.45. Twenty 53.48. Reprints 15¢. Also
low B&W prices. Custom Qulllh‘ Studio,
Box 4838, Chicago BO.

12 EXPOSURE Raoll 704,
£1.00. Mail in Photo, Box
Maszs

Wallet 25 for
707, Lowell,

CANON,
tax. Mamiyaflex,

Minolta. Bronica, Asahj-FPen-
Yashica. Order direct

| thru mall order for tremendous =avings.

FLAG Stamp free with U.S. approvals. |

Wenlgman, Box 285, Park Ridge. Illinols.

COLORFUL Packet free with carefully
selected worldwide approvals. Gorliz, G8I9
l:lchr.nuh Gll-iﬂ:n 31.

FREE, Three mint sets, I’Ith lpprm'lli‘
Ross, 1127 Nichels, Stratford, Conn

STAMP A lan. Subscription $1.00.
Box B44, H!.I:;Luyla.;: Montana. o

BARGAIN 50 different US 10¢, with
beautiful worldwide approvals, Elamps
Kennebunk, Maine.

PRECIOUS STONES, MINERALS

AUTHENTIC Specimen Eetrul
ten millon years old. beautifully mhrad
identified gemstone, one sur{sce highly
lished. Bend two ml;i H. E.
ith, Box 204, 4120 11 Ave. N. E.. Seat-
tle, ‘H’uhlmm

RWEBQUND Gem cutlers — jewelry
makers. New [ree catalog just ofl the press!
.'E t supplier to hobbyist and craflsman

.N-u tools, materials, equipment. in-
oductory bargain: and know-how. Free
hﬁ Write: Grieger’'s, Dept. C-11, 1633

E Walnut, Pasadena, California.

FREE Bargain gem list, New lapidary
and silversmith lool uinhg ibt O'Bﬂtn 5.
1116M Wilcox, Hollywood 38

Free catalog. Hero Camera Co.. 3-5 chome,

Kishi-Ginza, Tokyo, Japan.

100 PHOTOSTAMPS $52.00 .Photo re-
turned. Rubber photo stamper $8.85.
Gregory, 336 East B6th, New York Cily 28.

FREE' Send now for nhuh:raphlc bar=
gain book. Dept. 1-K-T. tral Camera
Eoﬁﬂan{ 230 So. Wah-.sh Ave., Chicago

4 nois.

MOTION PICTURES AND
SOUND EQUIPMENT

16MM  sound-projectors. fillms., mnew,
used for zale. Free catalog. National Cin-
ema. 71 Der Street, New York City, N.Y.

8mm SILENT Films. 16mm sound fllms.
Bedner. 5300 So. Talman, Chicago.

5.000 B-16 MM, Movie films. Pree cata-
logues. International, Greenvale, N. Y.

MOVIE PFilm! Pree catalog! ESO-R.
47th Holly, Eansas City 12, Missouri.

FREE Catalog! Save on B/Bmm.-16mm.
film and supplies. Superior, 448 N. Wells,
Chicago 10.

BMM, 16MM. Movie subjects. Silent,
sound. New, used. 2°x2% color slides. Big-
est selection anywhere! Free each month,
g M-page newspaper-size ral.llue Black-
hl.‘l'k Films. Davenport 14, lowa.



MUSIC AND MUSICAL
INSTRUMENTS

USED Professional guitars, amplifiers,
drums. Write; Music, 1215 War Memorial,
Peoria, IlI.

ACCORDIONS, Gultars, chord organs!
Famous makes. Free home trial. Easy
terms. Trades. Free catalogs. Mention In-
strument, International Music Mart. Dept.
R. 2003 Chicago Avenue, Chicago 22,

RECORDS! Dizcounts on all LP's. Free |

detalls, G!tndel

Record Club. 545 Fifth
Ave., Dept. 2

, New York 17, N. Y.

BONGWRITERS, With publisher con-
tacts. want song ideas. Bhare royalties.
Send poems, free examination: Songwriters'
Associates, 1650 Broadway, N.¥, 19-P.

POEMS Wanted for musical setting and
recording by America’s largest song stu-
dio. Send poems. Free examination. Five
g?‘iormlc Masters, 630 Beacon Building.

POEMS Wanted for musical setting and
recording. Send ms. Free examination
Crown Music pany, 49-C West 32
Street, New York 1.

ACCORDION-O-RAMA, 874 Broadway,
New York 3, N. Y. Tremendous discounts.
Top brands. Free brochure,

SELF-SERVICE Tube testers, originally
§$149.00. reconditioned %1995, F.O.B. Del-
?adﬂ' 3606 Delmar Road., Indianapolis 20,
ndiana.

GOVERNMENT Bu
Picture catalog 10¢.
Mass,

STEREQPHONIC Improvement. Add hi's
your system's missing with exponential
tweeters. $8.75 postpaid. Everything in-
cluded. Monophonic, $7.50. Easy installa-
tion. Scaler Enterprise, 622, Lynwood,
Callfornia.

FIX Your own TV. Save 807! Send
for free lllustrated chart showing how!
We'll include giant electronics catalog.
gaé_ﬂmu. 461 Jericho Turnpike, Mineola,

lus radios, parts.
eshna, Malden 48,

SAVE Dollars on radio, TV-tubes, parts

at lexs than manufacturer's cost. 1009
uaranieed! MNo rebrands, 115, Request
argain huILetin. United Radio, 1000-M.

Newark, N

TAPE Recorders hi-fi cun'?nnmu Sleep
learning equipment, tapes nusual values,
Free catalog. Dressner, 1523 Jericho Tpke.
Mew Hyde Park 3, M. ¥.

BUSINESS OPPORTUNITIES

SBONGPOEMS And songs wanted! Mali
to: Tin Pan Alley, Inc., Box 405, Radio
City Station, New York 10, N. Y.

ELECTRIC Quitars, amplifiers, whole-
'E:Iﬁi! Free catalog. Carvin, PMM, Covina,

GUITAR, Banjo making, books, plans,
woods. necks, tools. List 15¢. Satinwood,
510 East 11th Stmt- Mew York 85, M.Y.

BUSINESS Guidance service. 20 differ-
ent setup services for selection. Hermes
Company, 152 West 42, New York City 36.

OPERATE Mallorder art schml Everr-
thing supplied including instructors. Art
Studio, E%pﬂuughu Lowell, Mass.

EARN $10.000 Sel]ln.g books by mall
Box 51-BY, Des Plaines, Il

PLAYER Plano repalr kits. Free Infor-
mation. Master Plano Works, 6549 North-
west Highway, Chicago 31.

SONGPOEMES Wanted. Send poems for
offer. Nashville Music Institute, Box

532-PM, Nashille, Tennessee.

ITALIAN Accordions Manufacturing.
7600-M Cottage Grove, Chicago 19, Illinois,
Plano, Chromatics. Hohners, Concertinas.
Wholesale catalogs [ree.

HI-FI LP records of famous Longines
Symphonette, produced by Columbia. Less
than 13 cents a selection. Finest quality—
not sold in stores. More than B hours of
music available. Rush card for [ree de-
talls, Longines Symphonette Music, Dept.
Rng-nll. 580 Fifth Avenue, New York 36,

GUITAR Self-instruction books, chords,
melodies. Special $1.00. Hrudka, Box 850,
Chicago 90, Ill.

RADIO. TELEVISION
AND ELECTRONICS

RADIO Electronics course only $14.95.
Includes all tubes, parts, tools, instruc-
tions, Write for full information. Edu-EKits,
Dept. 5888, Hewlett, M. Y.

QUALITY Tape. T3% discount., Pre-re-
corded. Catalogue free. Tape King, 3620
'Heetlhnve'n Street, Los Angeles 66, Cali-
ornia.

DIGITAL Computers simplified: Basie,
concept level Introduction, clearly illus-
trated. $3.00 25¢ postage. Advent Editions,
P.O. Box 124E, Barasota, Florida.

20 DISTANCE Crystal set plans hand-
k Laboratories, 1131-C Valota,

. D¢,
Redwood City, California.

MANY Transistor radios distance recep-
tion. Particulars 50¢ coin. Lindle, Box 1083,
Abilene, Texas.

& TRANSISTOR Rulin $10.00 tpa.id
I.ncludu earphone, battery, n.ﬁ ¥
ﬂ-ua.r-.nued Mail $10.00 to: Mannington

. 23 Pyles, Mannington, West Virginia.

£10.00 IN An hour spare time at home
possible with amazing “Magic Wonder
Method'" invisible reweaving. tails free.
IRI, Depi. P-1, 8411 La Mesa Blvd., La
Mesa, Calil.

PROFITABLE Catalog mailorder busi-
ness. Vikari, 468-P Third Avenue, Salt
Lake City 3, Utah.

TRIPLE Garden golf.
Greater income. Brockway,
Portland 66, Orezon,

Larger crowds.
Box 6624

76 MILLION Prospecis! Immediate prof-
its! Hell Champion. AC, Autolite spark
plugs, Precislon reconditioned, silvery-
plated, guaranteed 10,000 miles. Up to
3087 proflt. Free samples. detalls, In
500 Spark Plug Co., 4620 Braesw
Houston 35, Texas.

EXPORT-Import business made easy.
Complete setup service. not just instrue-
g;ms.mﬁermns, 152 West 42, New York

ty¥ 36.

SIMPLE, Pleasant mall-order can net
$12,000 year. Write Rutward, 2010 Bryant,
Columbia Station. Ohio.

TO $100.00 Weekly, Bparetime, home op-
erated mallorder business. Successful be-
ginner's plan. Everything supplied. Lynn,
10420-M National, Los Angeles 34.

OFPERATE Profitable mail order busi-
Dess. Write Walter Service, 41568A
East 113th, Cleveland 5, Ohlo.

BAKE New greaseless doughnuts in
kitchen. Sell stores. Free recipes. Mont-
gomery. 3605 South 15th, Minneapolis 7,
Minnesota.

MAKE 8346 From square foot plywood:
Jlgsaw necessary. Free detalls. Woodart,
Bridgewater. Mass

$400.00 MONTHLY Raising giant fish-
worms. Soilless method. Charlie Morgan,
Bushnell, Florida.

PLASTERCRAFT Molds, liquid rubber,
plasters, flocks, candle supplies. Catalog
and manual free. Blue Rapids Supply,
Blue Rapids. Kansas,

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

216-MM Jackson. Chicago 8, Il

nummm ts dalily. Blb]' rec-
ord books, shoes, albums. Sell mailorder.
Use our literature. Write: Hn-l;"o-lln
Capitola, Calif.

COLORGLAZED Concrete pottery made
without molds. Patented method. Cemetery
products, novelties, tiles, Basement leak-
sealing. Money-making jects. Booklet,
details free. Men only. Natlonal Potteries
Company, Grand Rapids, Minnesota.

Buyers.

WANT To mlk& hlwww at home?
$10.00 profit in an ble with
tnvisible m!nd.inr Make tears, th-I! dis-
appear from clothing, fabrics. Steady
year-round demand l’rﬂm cleaners. laun-
dries, homes. Details free. Fabricon, 1585
Howard, Chicago 26, Ill.

EARN Money raising fishworms for usl
Write: Oakhaven—38, Cedar Hill, Texas.

plan,
‘h'r-

RAISE Rabbits on 3500 month
Free details. White's Rabbitry, Mt.
m:n Dhin

aELL Books by mail. 4un% profit. Royal,
Box 450-X. Cleuland 27. Ohlo.

E.TOF Throwing away boxtops! They're
worth money! Some, 154! Inguire: Box-
tops-MB, Cedar Hill, Texas.

BUY Direct from f{actories. Appliances,
cameras, walches! Free details! Cam Co.,
436 P.M, Blu-um:l!lzlﬂl Ave., Verona, N. J.

COPUBLISH Mall Sale Advertizer, lead-
ing mail order paper. Details, latest copy,
dime. Vanroy Sﬂlr]r.. Lebanon, Penna.

MAKE Money from old tires, Operators
clearing $400 weekly, Equipment costs
£B00. Get facts. 8 & B Patents, Ine., 3511
M. Lincoln, C’hlmro 13,

MAKE Du:ra.ble building plastic easily.
Waterproof, Pireproof, economical. Bays
Laboratory, Cedaredge. Colorado.

$200.00 MONTHLY. Spare time. With
tablesaw, bandsaw or jigsaw. Write. Holi-
day House, A3JS Harney, Yancouver,
Washington.

"HOW To Sell Book by Mail!"" Money-
making system. Details [ree. American
Distributors, Box 409-P, Niles, Michigan.

VENDING Machines, No selling. Oper-
ate a route of coin machines and earn
amazing profits. 32-page catalogue {ree.
Parkway Machine Corporation, T15 B
Enszor Street. Baltimore 2. Maryland.

LIQUID Molding rubber, free informa-
tion. Chaney's, 5415-A San Jose Blvd.,
Jacksonville 7, Fla.

FREE "Franchise Profit Letter'" tells
how unique NFR service 15 helping thou-
sands seeking profitable businesses. Write
tudlﬁ. National Franchise Reports, W-528,

orth Michigan, Chicago 1.

HOW And where to obtain ecapital,
ERellable Bun'icl.-. Rome City, Ind.

BIG Money ralsing fishworms and crick-
ets. Pree literature. Carter Farms, Plalns,
Georgis.

$70.00 WEEKLY—home, spare time,
Simplified mail bookkeeping. Immediate
Incigsmgi—eaur. Auditax, 34741A. Los An-
e :

SELL Champion, AC, Autolite spark
plugs. Reconditioned, electroplated, guar-
anteed 10,000 miles. 1007 profit. Free
sample. Lee Plugs, 1608-A Roberts, Hous-
ton 3, Texas,
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MEN—Women! Sparetime earnings. Re-
ru.mdnbls mail-work literature 30¢. Inter-
. 37 Besch, Albany 9, MN.Y.

OPERATE Home mailorder business.
“nngﬁrl‘ﬂnlin: 4444A1 Ute, San Diego,

OPERATE Home mail order business.
Ensy! Pascinating! Write: DeHoven's. P.O.
Box 414-P, Chicago 17. Illinois.

AMAZING Manufacturing opportunity.
Free lst of manufacturing formulas. Pres-
der Ol Company, Fosloria 16, Ohio.

WHOLESALE Distributors needed for
world's most popular line of bronze baby
ehoe mountings. Exclusive {ranchise avail-
able for many areas. Must be finaneially
able to maintain adequate inventory and
warehouse facility. Not a home workshop
proposition. Write, wire. or phone: C. R.
Auverbach. Hollywood Bromze Supply, Los
Angeles 23, California, ANgelus 2-1151.

NEW Company. Big potential. Terrifie
nd floor rtunity. Like money in
nk. Terry-0, Box 588-F, Hicksville, N.¥.

At home pl:mi merchan-
rofitable, “fn Eurr-
ret HB

ed. Dehlll 1043-P
‘West Grand, Chicago 212

*'38 TIPS for Greater Mailorder Profits™.
Hints on postal regulations, selecting a
firm name, uricing! testing at low cost,
copy, en bank, sales Jetters,
etc. Bend 25¢. Orlham. 2952 Marlboro
qu.d Oceanside 12, New York.

DOLLS! Dolls! Dolls! We teach you to
make, repair, dress and sell.
home, Earn while learning. Free booklet.
Doll Hospital School, Studio MC-73, 11826
Ban Vicente Blvd., Loz Angeles 49, Calif.

LEARN Landscaping and plant growing.
Btart a profitable business part or full

time. Free information wit t obl R
tlon. Lifetime Career Schools, C-
73, I.-H An.lﬁlﬂi

11826 San Vicente Blvd.,
Calif.

-

MOLD Statuary, pottery, tiles, novel-
ties. 5¢ materials makes dollar sellers!
Particulars free. Marbleizing Service, Ed-
wardsville, Illinois.

LEARN BSewing machine repairing. To
$125 weekly. Sparetime. Supplies. Add io
present business. Write today! Taylor
Bervice. Box 484, Cupertino, Calif.

MAIL-ORDER. Secrets' Secrets! Mail
order success revealed by internationally
famous expert who discovered how to
make home business fortunes. Beginners!
Gﬂ- free copy “"How to Make Money in

Mail Order.”” Discloses free advertising.
profitable product. everything! No obliga-
Lion. Write Mailco. 1554 Sepulveda, Deptl.
J707. Los Angeles 25.

BIG Money. Operate your own Ffx-it
. Bervice all household appliances:
mms fans, refrl?erim automatic wash-
now how they work, what

Ec:: wrong, and how to fix them. Learn
to do house wiring, commercial wir-

ing, rewind motors of all sizes, sharpen
mowers, skates, saws, How Lo get business,
buy spare parts wholesale. What to charge
for your work. Pree book. Christy Trades

. A-4203. 3214 W, Lawrence, Chi-
cago 25,

OWN Your own Western Aulo store.
Over 3,800 now o ting, Minimum in-
vestment $14,000. training. No retail
experience necessary. For complete details
write G. M. Wilson, Room §51, Western
Auto., 2107 Grand, Kansas City., Missouri,
{Indicate geographical area preferred.)

BIG Money maker! Custom upholstery,
auto trim, slip covers, drapes offers tre-
mendous re-full time earnings to men,
women, all ages. No experience required
‘We furnish everything: Easy home in-
struction, tools, tupp'lles to bulld $300 In
beautiful furniture—yours to keep—zell!
Send for big free illustrated book. Modern
Emuun Institute, Dept. U-10, Fall-
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| watches. Cataleg,

| Write Ballard,

REPAIR Hydraulic jacks. Easy, profit- |

able. -Write: Hydraulics, 3000 ntain,

El Paso, Texas.

PART Time. Mall order profits. Kizsh,
Box 4834, Philadelphia 24, Pa.

PLASTERCRAFT Kits. Liguid rubber for
molds, cement ornaments, hul;;:;‘?' supplies.
Catalng'ut and sample . Wooley,
Peoria. 1llinois.

REFILL Propane hand torch cylinders.
Thousand 7 profit! Hcl:.‘ar:h:- 2232 Wis-
consin, Wuhinr.tnn 5 o B+ B

$400.00 TN wesek Sing Sing Bug
Chair. Oak Park 3'1' Michigan.

SELL Greeting cards. Make extra money.
Christmas, all occasion assortments, sta-
tionery, gilts, jewelry, name imprinted
Christmas cards. Experience unnecessary.
Salable samples on approval. Free catalog.
Write Hedenkamp, 1 Broadway. Dept.
PM-86, New York.

INSTALL Burglar alarm systems. BIE

profit home business, inners start
spa:e tlme. wltmut mechl- cal experience
costly Free starter plan.

msm. Dcs:t. 'I'l‘.l"-r. 11071 Massachusetts,
Los Angeles 25.

NOW! Earn $25-830 a week part time.
Over %100 full time. Start file and rasp
sharpening business in your home. No

competition. Write: Kemco, 20280 MeGilvra

Bivd., Seattle, Wash.
FPROFITABLE Mail order business. Be
t. Details free. Ideal, Box

Inde
357-BD. '.Fnllt'.! Stream, N.Y.

SE‘LL Adnrthlnl book matches. Write
a;‘,' we put you in business by return
m.lll andling complete line ad book

matches in demand by every business right
in your town! No investment; everythin
furnished free! Top comm s dally!

Matech, Dept. MX-T63, 7530 5.
Greenwood, Chicago 19, Il

MAMNAGE Motel or resort. Meén, women,
couples can make high salary plus apart-
ment. Pick your own locat with our
empl ent mnanu Learn at home.

aﬂ et. Managers Tralning
School, Dept. PHC 13 612 So.
Los Angeles 5, Calif.

Serrano,

EXPORT-Im

rt opportunity, prefitable,
world-wide mal

=-grder business from home,
without capital: or travel abroad. Estab-
lished world trader ships instructions for
no-risk examination. Experience unneces-
sary. Free details. Mellinger, J-T707, Los
Angeles 23.

BECOME Tax Consultant. Graduales
earn $1.000-33.000 every lax season pre-
aring returns evenings. State agprmred
nion Institute, Lakewood 2-N,

PIHND T‘l.lnirlﬁ learned gquickly at home.
Tremendous fleld! Musical knowledge un-
necessary. Information [ree. Empire
Sehool of Piano Tuning, Champaign, Ill.
{Founded 1335).

books by mail.
aylon 5, Ohlo.

AMAZING Profits sellin
Box 529-PM. Riverdale,

NEW Plan-of-month iz being featured.
Write Mailorder Service, Box 529-PM,
Riverdale, Dayton 5. Ohilo.

BUY Direct from factories. Appliances,
23¢. Holliday, 514
Burnside Rd., Sharon Hill, Pa.

OPERATE Mailorder folle bookshop.
1834 Edgeland, Louisville

4, Ky.

FREE Details! Importing, world trade,
mail order. Jaydee, Box 1054, Decatur,

Georgia.

OUTSTANDING Mailorder business. In-
strugtions free. Danbros, 4817

| Helghts, Baltimore 1%, Maryland.

NO Hidden secrets! Make money whole-
saling imported merchandise in your area.
The world is your = ouse, mhm
1l- your office. You decide what

to sell from a wide selection n i-.m
from world-wide markets. I.n
SAICO assures quality sntnplu a.nd mg-
terial. Send now for complete details free,
Saico, 104-B Exchange Park N., Dept. 8,
Dattu 35, Texas.

L]S"I‘ Of radio stations that sell pmd—
ucts on commission basis. $1.00. Charles
Srftﬂé-tand, 55 Saunders, Lynn, Massa-
chusetts.

MATLORDER'S Best. Guaranteed suc-
cessful methods! Asheo, 1808 Nelson, Chi-
mq 13, Illinois.

MAILORBER Pays higl! Tested, mvm
home moneymaking o tunity! -
thl.ng furnished. Mann, 266-PM, Hﬂls

ew Jersey.

MGHEYMA.KIRG Opportunity galore! In
mailorder. Details free. Will-Ro Products,
3567-B 1Eth W‘.I'Indrntu Mich.

HOME Frndums needed desperately in
exploding new plastics business. Sell us
tories Siill open: Hurry, NBG, Box 23341

& open'! Hurry %X -
PD. Los Angeles 23.

OPERATE Paying mailorder business!
For detajls, write: Ashe Cﬂmpﬂl‘l]", 45-B
Calumet Rcm! Huolyoke,

LIQUID Hubbl!r. plagues, figurines, plas-
tercraft supplies. Sample, details free.
hﬂr!n Novelties, Box 206-1, Leavittsburg,

0.

FREE Folders deseribe hundreds of
Money- making formulas and homework
huain!as Eun ‘Western Chemicals, Box
19718-B Angeles 19, Callf,

HANDY thh tools? Your own house
repair business. High income. Banish un-
employment fears [orever. Amazingly easy.
Full or part time, Free information. House
Doctor, 2808-p Balasco, Fort Worth 7.
Texas.

MURAL Artists needed! No rienoe
required. Earn $10-315 hour! ing
“"Project-A-Mural'® method. Project pat-
tern slides, trace-off, paint guide.
Professional results guaran
5, resuunnta
Sell $100 murals for ‘‘pennies™
Plan, Associated
135 Vesta., Reno,

mand [rom
fleces, ete.
in pl!.nt Free Success
Muralists. Dept. E-TC,
Nevada.

M.&KE Hnner making leathergoods. 1148
ideas, Free information. Tandy Leather
Co.. Box T81-M4, Fort Worth, Texas,

$50 SPARE Time. Details 25¢. Raymar,
Box 602P. Lynwood, Calif.

OPERATE A bookkeeping service. Au-
thentic proof. $250.00 weekly. I will help
you gel started. Particulars [ree. Beaver's
Euéin!sa Service, Box PM467, Roxbaore,

SELL Products. 4007
free. “'Mailorder'", 6347
21, Illinos.

FRANCHISES!' Some without Invest-
me?t 'eodu IaMttAI?tTm ﬂluzlddi:ln 1;“:‘::'
preferred opportun Complete alls
particulars free. Cosmos, 5083 Victoria,
Vancouver 15, Canada.

I'LL Set
free. The Ro
Cldon Calif.

ofit. Catalogue
rnell, Chicago

up in your own business
mtm Co.. 15468 Hiway 80, E1

25¢ TO $25.00. 1001 money-making plans,
formulas, ideas. Catalog free. Charles
Company, 42-AV, Norwood, Ohio

FINANCIAL Success at home by tele-
phone. No selling. $1.00. Perez, Box 8403,
Mohbile, Alabama.

MAILORDER—Wholesale dropship cat-
¥ng $2.00. P.O. Box 12483, Ft. Worth,
EXAE,

NEW Formulas for profit. Manufacture
your own product. List free. Johnston, Box
6284-P, Marietta, Georgia.

LEARN The art of professional poodle
ing. Easy. profitable home business.

groom
Park | Write Poodle Shop, 3777 Sierra, Clovis,
| California.



MONEYMAKING
OPPORTUNITIES

BE Bharp. Do sharpening. Make money

sharpmm%rknivﬁ scissors, saws, tools. Big

eyeo  hollow  grinding  outfit

$34.95. Write for free book. Treyco Prod-
ucts, N. Tonawanda 15, N.Y.

BECOME A Notary Public! Win extra in-
come, prestige, business contacts. Dejails
Iree. Stationer: Exchange, P.O. Box 617,
Kilgore, Texas.

MAKE Plastic novelties for extra in-
come. Low cost home training now avall-
able. Write for free booklet. Interstate
Training Service, Dept. D-3, Portland 13,
Oregon.

BAEKE New greaseless doughnuts in
kitchen. Sell steres. Free recipes. Melvin,
3605 South 15th, Minneapolis 7, Minn.

MINK Raising information free. Com-
Elele. Lake Superior Mink Farm, Superior,
El, Wisconsin.

“how to™"
FP.O. Box

OWN Boss repair appliances
book §2.50. Dare Enterprises,
2235, Newpurt Beach. Calif.

MAKE Hnner writing short paragraphs!
No tedious study! I tell you what to write,
where and how to sell; and supply list of
editors buying from beginners. Many small
checks a up quickly. Write to sell, right
away. Send for free facts. Benson Barrett,
Dept. C2TA-F, 7464 Clark, Chicago 26.

AMAZING Spare time money catalog.
:Ié.’lﬁj. Vista, 1230 Purcell Av., Cincinnati 5,
Q.

IMMEDIATE Income. For gquick start,
you get 10 fast selling assorted samples.
Talimited opportunities. Send £2.00 to:
Billow Co., Box 104, Florissant, Mo,

FPAINT Bigns! Easy with our leiter pat-
terns. pular raised letters. Paulow,
Crystal Falls Michigan,

HUSBANDS & Housewlve: wanted! Big
money. Spare or full time cake decorating
and candy making. Turn your kitchen into
& gold mine. No age, education limits,
Complete instruction.
home. Write for free facts. Candy and
Cake, Dept. D-743, Fallbrook, Calif.

MAKE Money at home by mail, full

EARN Money ra.lslng fishworms for us!
Write: Dakhmm . Cedar Hill Texas.

BIG Money
crickets. Free literature. Carter Hatchery,
Plains. Georgia.

AMAZING Succeszes through franchizes!
Become exclusive I[ranchize holder your
territory. Inlormation rushed. Natlonal
Franchise Reports, MP-528, 333 MNMorth
Michigan, Chicago 1.

MAKE Money by obtaining permission
to ship guaranteed hosiery on {ree trial.
Earn up to $1.25 per sale, Send for free
outfit, No obligation. M. C. Lege & Co.,
P.O. Box 241, Atlanta 1, Georgia,

WE Buy items you make for us. Send
stamp Im' details. Wolle Specialties, Box
171, Center Line, Michigan.

MAEKE It big! Sell mallorder manuals.
Tremendous market, profits. Free details,
%ﬂl‘.wud Publications, Columbia Station,

io.

$187.60 STARTS You spare time busi-
ness. No selling. No experience necessary.
5 hours weekly replenishing merchandise
and collecting money from stores in your
neighborhood. Earn monthly.
PM, International Fiberglass Corp., 6537
Queens Blvd., Woodside 77, N.Y.

time, spare time, without investment. MAT Busi ! Exper =
Write: Mid America Sales, Box 587-B, eeus}'ry'?n?}gsails free! Elnurl;:atun“:.l,
Topeka, Kansas. 14412-P, Norwalk, California.

AMAZING Plan brings ick cash by MAEE Money! Gathering wild rools,
mail, Details 10¢. Fisher, Lime Springs, | herbs, weeds, leaves, tree seeds, flowers,
lows. lants! Over 200 varieties! Buyers listed

or all you can ship! Easy! Pleasant!
World Wide® Free book avallable! Rush!

LEARN The art of E}'ﬂ!tﬂaiuna] pundll
grooming. Easy, P-I'Dﬁll BES.
Write Bhop, 3777 Sierra, Clovis,
California.

MEN! Women! Make big easy money at
home, New positive approach. Follow my
copyrighted, proven, easy-to-understand
five nt.ep outline, Financial seeurity, inde-
pendence assured. Send $1.00 (refundable)
E“. Opportunity  Unlimited, Clackamas,

CIGARETTES. Make 20 plain or filter-
tip for 9¢. Factory-fresh rlp: tobacoos.
Mild tropical flavored Philippine cigars.
Facts free. Moberly, Box 4027, Owensboro,
Kentucky.

YOUR OQwn, easy-to-start, home mail-
order business, sparetime. Fascinating;
profitable! Information free, Alfano,
18-PM, Pine, Closter, New Jersey.

LEARN The secrets of repair
batteries, generators, starters, profitable,
easy, at home. Free particulars. Bi.tt!r;-
man, Prunedale Station, Salinas, Calif.

junk

VENDING Machines. No selling. Oper-
ate a route of coin machines and earn
amazing profits. 32-page catalogue free.
Parkway Machine Corporation, 715 PMM
Ersor Btreet, Baltimore 2, Maryland.

EARN $240.00 a month at home, spa
tlme. doing only two $5.00 l.nﬂs ible mﬂ:ut
ing jobs a day, Big money paid for serv-
ice that makes cuts, tears disappear from
fabrice. Steady demand. Details free.
Fabricon, 1532 Howard, Chicago 26, Il

SEASHELLS. Bhelleraft and jewelry
supplies. Wholesale catalog 25¢, refunded
on first order. Our 29th year. Florids
Supply House, Box B4TM, Bradenton, Fla.

Allain: 69-P Hollis, Worcester 01610, Mass.

MEN — Women! BStart money-making
plastic laminating business at home in
spare time. Material that cosis 11¢ brings
back $2.58. No canvassing or se but
mail orders bring in $20 a day. Write for
full particulars free. Rush name on post-
card to Warner, Room CL-2H, 1512 Jarvis,
Chicago 28, 111

EARN Money evenings, copying and
duplicating comic cartoons for advertisers.
Adzervice, Argyle 1, Wisconsin,

EASY To start rubber stamp business
at home in spare time. Make up to §5.80
an hour without experience. Facls [ree.
Write Roberts, 1512 Jarvis, Room CR-2-H,
Chicago 26

EXTRA Money. Spare time home busi-
nesses. Free literature. Wayne, Deplrtmml
C, P.O. Box 1222, Pawlucket, R.I

RUN Profitable gift shop. Instructions
?l.nl:';. Trader, Box 3““. eruu:rest. Cali-
ornia.

FOR Real moneymaking mailorder in-
formation write: Roland, 3738-FPM., Wilton,
Chicago 13.

YOU Can double your income this year
if you are a salesman of comsumer goods
or services, owner of small business, going
into business, with to market a h -
or employed in related field. Send £2.00 for
complete step by step method to Promo-
tional Engineering, P.O. Box 308, Bartles-
ville, Oklahoma.

MAKE Mcecney sparetime mail order drop
%hi;i. I;nuuY of Wilmur, 204 McHee, Floral
ark. N. Y.

raising fishworms and |

FREE! g homeworkers mail-
order outfit! tails and Sample Pree.
Vitaming, 2910-P, Beverly, Los Angeles 57,

$3,000.000.00 INVENTIONS Market. 10%
profits for $1.000.00; 2%, $200.00. Send
check, references. Suite BBI106. 210 5th
Ave, New York 10.

MEN-Women. Earn money in spare time
12 complete pll.ns 51.00. L.nnler.bg-ocx 111A,
Mogadore, Ohio.

EXPORT — IMPORT

JAPAN: Mail-order 26 page catalogue:
dolls. mnovelties, business information,
manufacturers’ addresses, $1.00: J
Trade Directory, 1000s product ill
tions, $3.00; Tourist Guide, $1.00. Send
cash. Clarence Yamagata, 814 Toginbiru,
Marunouchi, Tokyo.

RADIOS At discount prices. Pﬂﬂ-lh]
6, B, 10 transistor models, $3.95 ﬂlls
$11.95, 514.85 respectively. Includes carry
w hu:lerllles ear-phone. Gilt boxed.
aranteed finest gquality. direc
from Japan. Herman's, 17‘?% Hr'i’th
Azusza, Calif.

SCIENCE & CHEMISTRY

ELECTROPLATING Set: Sclence student
or hol st electroplate model parts, orna-
ments, fish lures, etec., with copper, nickel,
black nickel, and antique finishes using
factory methods. Set complete with 'l.-nh.
chemicals, electrodes and manual, less
flashlight batteries $4.85 p]u:.

Send :hﬂ:k or mmﬁ Seience
Httrm Hllhllnu'

ROCEKET Flight kils, testing equipment.
Catalog 25¢. Rocket Develo t Corpora-
tion, Box 522-P, Richmond, Indiana.

EXPERIMENTER'S Handbook free with
bigger discounts catalogue. Now only 20¢.
H“,E“w Laboratories, Manitowoe, Wis-
consin.

AMAZING New book of science experi-
ments, formulas, and catalogue of labora-
tory supplies. Only 35¢. National Seien-
tific Co., 13 5. Park Avenue, Dept. PM-7,
Lombard, Illinois.

232-PAGE  Catalog  $2.00.
Materials,

Laboratory
7319 Vincennes, Chicago, Il

ROCKETS: Single, maultistage. New
science materials catalog 25¢. Central
Rocket Company, Waupaca, Wisconsin.

BUDGET Priced chemicals, apparatus,
Biclogy. Catalogue 25¢. Mid-States Scien-
tifle, 7053 M. Clark, Chicago, I11.

ROCEETS: New illustrated catalog 254.
Single and multistage kits, cones, engines,
launchers, trackers, technical information,
ete. Fast service, Estes Industries, Pen-
rose 7. Colorado.

CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories.
Catalog 35¢. Dept. M-50, Biological Sup-
gﬁl}' H":G'f 1176 Mt. Hope Ave., Rochester

ILLUSTRATED Catal
mineralogy, h:euln n!‘rm Labora-
teries, Evanston.

UNUSUAL
kits! Rare chml.clls. gu l:I. IH

NSC. Box 11133, Palo Alto

PLASTICS

COLORFUL Liquid plastic. Sample prod-
ucts. details. Bryan, Eﬂ: H‘HI '.Bin"in;tm
Station, Los Angeles 40,
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PLASTIC Embedders. We have ev
thing you need. Moulds, miniature find-
ings, ete. Catalog 25¢. David Co., 20 Gar-
den Bt., Providence 3, R.I.

BOXES, Plastic. 200
Althor, 2301 Benson Ave., Brooklyn, M.

sizes. Free list.
Y.

NATCOL Resing are best for casting and
laminating. Catalog 25¢. Natcol Plastics,
Box 227, Redlands 3, California.

NEW Liguid casting plastic. clear, col-
ors. Embed real flowers, butterflies, pho-
Ins coins. Send 25¢ for two hl.rttlhuol;l-

“*How to Cast Liould Plastics” and “‘How
to Make Extra Money at Home.'' Casto-
lite, Dept. H-101, Wnoast.oek Iilinois.

EMBEDDING. Casting secrets free,
Enmpln !15:. Crystal. 4350B N. Whipple,

FORMULAS, PLANS, ETC.

FORMULAS—AI
catalog., 10e.

kinds, Amazing big
Eemixal, Park Ridge. IIl.

LATE. Modern manufacturing formulas.

| prices on used r.loth.'l.n

BE The Popular Mechanics representa-
tive in your neighborhood and earn big
E;nnr.s in your spare time. Write Popular

echanics, Room TA. 250 West 55th St.,
New York 18, H.Y.

AGENT Wanted. Supply
drug. with gift line. G
M-l;! Kearns, Utah.

ltt shop. motel,
Parade, Box

ESTABLISH Your own business. Low
lh.nu household
,  unlimited ts. calalog.
orthwestern Distri I‘.ucrs 2129 Mo, West-
ern Avenue, Chicago 47. Illinois.

RUN Spare-time greeting card-gift shop
at home! Show friends samples new 1863
Christmas. all-cccasion greeting cards.
gifts! Take orders, earn to 100% profit. No
experience needed. Try without cost! Bpe-
cial fund raising plans for organizations
Rush name for samples on aporoval. Regal
Greetings. Dept. 101, Ferndale, Michigan.

CALL On employers. Easy selling em-
ployees’ manual “"Work—Break.”” Big com-

| mission. Sample $* 0 Henry Kasper. pub-

List free. Moon Chemical, Martville. New |

York,
FREE Folders describe hundreds of

mun:r-mal:inz formulas and homework |

business
18718-C,

Em Western Chemicals, Box
.H.HIEIEI 18, Calif.

WILL Provide a chemical formula. and |

source of materials. for any produst vo:
wizsh to manufacture. Research fee $5.00.
Money back guarantee. Research, Box 44,
Dayton View Station., Dayton 6, Ohilo.

FORMULAS For latest monev-making
discoveries. New! Good' WValuable litera-
ﬁ.ﬂg:ﬂ Miller, Chemists, 1517-D, Tampa.

AGENTS WANTED

MAKE Most extra cash with world's big-
gest line Christmas cards, wrappings. gifts.
Introduce friends, neighbors to 150 Christ-
mas, Everyday box assortments, 600 big
money-making novelties. Pocket up to 507
profit plus liberal bonus. Free giant color

catalog. Buy on credit. Arrow Greetings,
513 r'nurt.h Ave., 5., Dept. 83-F. Minne-
apolis. Minn.

AMAZING Christmas card profits! Make
Ti¢. not 50¢. on popular $1.25 assoriment;
$75.00 on 100. CGift bonuses. 250 easy
money-makers. Sensational drip-dry hang-
er, 51 personalized samples [ree; approval
assortments free with order. Creative,
4401 Cermak, Dept. 507-F. Chicago 23.

BELL Greeling cards. Make exira money.
Christmas. all occasion assortments, sta-
tionery, gifts. jewelry. name imprinted
Christmas cards. Experience unnecessary.
Salable samples on approval. Free catalog.
Write Hedenkamp, 361 Broadway, Dept.
PM-86. New York.

“SNUGGE™ rofits. Free samples.
EeIII.ng plan, Dr 12 rvin, Portland. In-
fnng

FREE SBampls.
sight.

SMALL Investment starts fabulous
business stamping Social Security plates,
Micke! Silver key protectors. Sample 50¢
with Social Security number. Catal
free. General Products, 11 No. Pear
(Dept. PM5). Albany N.¥Y.

Beautiful curios! Sell on
Apartado 9036, Mexico Cily.

AGENTS Needed!
stamp manuflacturer.
West 93rd, Chicago 20

AGENTS—1007% profit selling new auto-
mobile rust preventative undercoating,
rla'-l:mnad Free literature. Suzanne
Co., 29 the Arcade, Cleveland 14,

Represent rubber
Enterprizes, 1050

EXOTIC Earrings! Details free. Pair,
$1.00. Dm&.mt&rshalmtunm. Japan.

58 POPULAR MECHANICS

lisher, Box 180,

WEW 2-in-1 Combination Knife: one
edge cuts frozen foods, other edge carves
toasts! Guaranteed 5 years. Find out how
you can more than double your money in
30 davs with no risk—rush postcard for
free details. special starting assortment
discount offers. Dalo. Deot. RG02EK, 4333
N. Pulaski., Chicago 41. IIL

Steinbach, Manitoba.

BUY From factories! Appliances, cam-
eras, walches. ete! Free details! Cam Com-
pl.n] ﬂﬁ PJ Bloomfield Ave, Verona, N.J.

5 USED Watches $6.00. Joseph Bm.
5-P Bo. Wabash, Chicago 3, Il

PRINTING. M'r!ﬂ.iiuw salesmen—Ex-
cellent moneymaking sideline selling de-

calcomania name plates, small quantities. |

letters, Free

Automobile initials.
z s 18. Mass.

samples, Raleo. XL

YOUR Own business—Used suits $1.50:
overcoats 65¢; mackinaws 35¢; shoes 1213¢:
ladies’ coats 30¢; dresses 15¢. Enormous
profits. C-.ulo; free. Nathan Portnoy
Mi.lltaﬁl 2109-AA Roosevelt Road., Chi-
CAED A 5

BUY IT WHOLESALE

WATCHES Famous brand. Whnl=sale.
Free clreular and prices. Jungs Distrib-
umnll.. 720 Eighth Streeil. Sheboygan, Wis-
consin.

ICE Picks. Dozen $1.72. Halsey Mifg.
Co., Evansville 12, Ind.

BARGAINS! Buy wholesale! Save
money! Free calalog! Norris, 2T3IDE Mer-
rick Road, Lynbrook, N.¥.

350,000 BARGAINS! Free merchandise!
Write: Goldmine, 240-B, Planetarium
Station, New York City 24.

FREE! Name brands catalog! Your own
hl¥h profit business. Sell name brands,
ull or part time. No inventory, no invest-
ment, More than 2,000 name brand items:
lowest wholesale prices. Watches, jewelry.
cameras, hi-fi, stereo radios-phonos, ap-
pliances. housewares. hardware.
1oals, luggage. musical insiruments, garden
equipment, sporting . tO¥s, MAny
others. 8 fcors of name brands., Million
dollar inventory. Orders shipped complete
in 24 hours! BSepd for free. beautifully
illustrated catalog now'! Separate whole-
srale price list. H. B. Davis Corp..
PM. 145 W. 15 St New York 11. M. Y.

power |

USED And new watches $2
snuth;rn Watches, 5-PM So.
cago 3.

. Pree llst
abash. Chi-

BUY Direct from f{actories! Appliances,
cameras, watches! Pree details! Cam Com-
PH..}L 436PA Bloomfleld Ave., Verons.

WORLD'S Largest wholezale supply. Buy
from 679 American. Eurcpean. Japanese
wholezalers. Tallormade suits from Hong-
kong. 123 dropship catalogs. Rockbottom
prices. Free details. International Buyers,
2116-M Jackson. Chicago 6. Illinois.

SWIM At once invisible swim aid for
men, women,. children; 125" thick. 4 oz..
worn under bathing suit. Demonstrator
$6.95 ppd. check or money order. state
walst size. Also many other new interna-
tional patented articles. Reps wanted, 25¢
for details, refundable first order. G & R
Il;;%u:trju 59-15A 71 Ave,, Brooklyn 27

WHOLESALE Discount
Household,
Discount,

catalog free
automobile products. Corina
Richmond. Cal.

LARGEST Wholesale supply source In
U.s. Purniture clothing. eleclrir: appli-
ances, housewares, auto accessories, tools,
sporting goods, farm egquipment, hobby
supplies, bargain merchandize, world im-
ports. Free details. Associated Wholesalers,
Box 32-DX, Burlington, Iowa.

ELECTRIC Guitars, amplifiers, whole-
E.ll.lfll' Free catalog. Carvin PMW, Covina,

SALESMEN—DISTRIBUTORS

SIGNS, Stakes, fags. pennants,

L. A. Sign. Eagle Rock Bivd.,
Angeles 41, Calif. Free catalog.

ele.
Los

FREE: Novelty feather pictures. Fast
selling. Exeeptional profits. Apartado 9318,
Mexico City.

SALESMEN! Earn triple profits with
Tri-truck, the revolutionary new hand-
truck that sells on sight! Big commissions,
S & H green stamps. relirement bonds.
Rush your name f[or [ree information to
Jet Tool, Inc.. Lemon Grove, California.

IF You're interested in making money
in selling, see the hundreds of exceptional
opportunities in Salesmen's Opportunity
Magazine. Send name for your copy, ab-
solutely free. Tell us what you're selling
now. Opportunily, 848 N. Dearborn, Dept.
17, Chicago 10, Illinols.

EARN Big commissions full or part time
Show America's l.lm:t line low priced
business printing and advertising special-
Lies. Big Ifree sales kit samples hundreds
items used daily by business people. Build
profitable repeat business. Start right now.
I!':Itllato{lsﬂ Press, Dept. 8, North Chicago.

ois.

SENSATIONAL New longer-burning light
bulb. Ama free replacement guarantee,
never again light bulbs. No compe-
tition. Multi-million dollar markel yours
alone. Make small fortune even spare time.
Incredibly ogquick sales. Free sales kit
Merlite (Bulb Ddv.), 114 E 323nd. Dept.
C-74J, New York 186.

MAKE Big money taking orders for

Stark dwarf fruit trees. Every Can
now grow giant size apples, hes.
pears in thelr yards. Also sha trees,

shrubs, vines, roses, ete. Qutfit free. Stark
Bro's, Desk 30174, Louisiana, Missouri.

NEW Deluxe l:elmr wholesale catalog
Automobile catalog and others. Furniture,
clothing. housewares., appliances. refrig-
erators, freezers, washers, dryers, tele.

vision, radics, 1 . binoculars, hi-fi.
slereo, phonogrs: recorders. cameras,
pmjacmn. musieal instruments,

toys, tools, typewriters. watches

ﬂr.r Huge discounts on thousands of
name brand items. For [ree specimen list
of actual factory prices—posteard: Selbyco,
Decatur 15, Illinols.

CALENDARS. Novelties. Full or lrl'.
Lime. Liberal commissions. Fleming,

Cottage Grove, Chicago 37.

$1.000.00 A month for making dramatic
3-second demonstration of amazing light-
weight Presto fire extinguisher. New chem-
ical used by Alrforee snuffs out fires in-
stantly. Only $4.95 Terrific commissions.
Millions want it. Free kit. Merlite, 114 E.
32nd, Dept. P-66-J, New York 16.



matches. Write
business by re-

FROM $250 to a millionaire mﬂbl:e
uuh'lt “l.i:mld Glass Auto Polish™! De-
tails: , Ypsilantl, Michigan.

MAEKE Up to 5200.00 weekly. Every busi-
ness has w accounts. Send us names.
We collect. National Credit, Dept. BP-T,
803 McGee, Kansas City 6, Mo.

People buy on sight. 1007
profit. Ha.[innal.lf advertised cosmetics.
Free sample offer. Valmer., Dept. PM-7,
2451 Michigan. Chicago 16.

BELL Quality credit collection system
to businessmen. Generous commizsions.
E:gmae !m‘li:ll:‘.laﬂls’Nu 1;1vustmefnt.
€ I.inl ree i Master System, Box
52, Appleton, Wisconsin.

' mﬁlm;bgmplﬂe line ad m;k |

JOBE Galore! All tradez. Los Angeles
ila“":;.dﬁrﬂ'm' Baker, 139 Cooper, Santa
na, :

SPECIAL SERVICES

PATENTS Skillfully prepared for maxi-
mum commercial value, with useful prod-
et development. High record of success
in proving and elaiming patentability.
Valuable market zervice. tent prepared

| for a fee as low as $200.00. Send for szell-

| report

protecting record of invention forms Iree.
Patent zearch with valuable engineering
$10.00. Foreign patents fled at

| low cost. Thirty years established. Jozeph

| O'Brien. Patent and Development
| neer. 132 Nassau St.. New York 38, N.

INVENTORS—Write for free literature,
“Inventions—QOur Business."" Inventors &
Manufacturers Service, 2094 West Rose-
erans, Gardena. Calif. (In the heart of
Los Angeles) diversified industry plus
speculative capital.)

EDUCATIONAL AND
INSTRUCTION

DO you want a real franchise that will |

lﬂ;ﬁ in one thousand dollars per month
t. Write to “"Vaan™', P.O. Box 6544,
Ilnum 16, Wisconsin.

MAEKE Exira money EEllil:? advertising
maltchbooks, Free catalog and sales outfit.
Matcheorp, Dept. PM-73, Chicago 32.

ENGINEERING Mathematics. Electron-
les. Pay as you learn. Free brochure. Indi-
ana Home Stoudy, 64 Hemenway Road,
Framingham, Mass.

FREE Sleep-learning catalog. Fletcher,

| 2407 PM Catherine, Dallas 11, Texas.

WORLD'S Sharpest cutlery. Patented.

Complete line, Not cheapest but best. Pree
detalls including special trial ofer on
lﬂkr-tkmnnsu‘amr unit that will convince

customers. Moneyback guar-
-nu'e Clulld. Mark Products, Dept. M7,
605 Hinman. Evanston, Il

EMPLOYMENT INFORMATION

JDBB Bhips. $100.00 weekly. Beginners,
men, I'nmen Senmaua Service, Box 17-M,
Brooklyn 8.

| teachers. Send age,

study. Literature free,

WORK For the U.8. Government. Send |

$1.00 for next five monthly izsues contain-

ing announcements of Federal job exami- |

nations. Good pay plus Ifringe benefits.
Civil Service Reporter. 330 Newbury Street,
Boston 15, Massachusetts.

mcnmg'u’-mlu} Men lndc-m.
Tnpwue: e nformation. Captaimn.
Box 501-P, Reading, Massachusetts.

DIRECTORY RHeports. Construction,
aviation, shipping. oilfields, government.
manufacturing, trucking. Foreign-
stateside. Helpful information plus job-

PROFITABLE National Camera Repair
School training at home! 174PM, Engle-
wood, Colorado.

HIGH Schoel diploma at home. Licensed
highest grade com-
pleted for free details. No salesman will
call, Southern States Academy. Station
E-16, Atlanta, Ga.

REAL Estate courze. Economical home-
Howard Schools,
Box 83%4-A, Kansas City 5, Mizsouri.

ENGINEERING And Art degrees earned
through home study
ical. Liberal .M'ts, Major Accounting

course desired. Pacifie In-

. When

writing spec
| ternational mﬁlm of Arts & Sclences, Erl-

| mlﬂl! a correspondence school.

also available, 5719-B Santa Monica
Bl'-d Hollywood 38, Callfornia.

PIANO Tuning quickly learned with
home study course. Diploma granted.
American Tuning Schaol, Gilroy, Calif.

PIANO Tuning pays. Blg money In

| spare time. Ltlrn al home. No musical

tips on preparing application let- |

ters. Unconditional money-back-guaran-
tee of satisfaction. Act today. Only $1.00.
($1.25 alrmail). (C.0.D.'s accepted).
Resea Bervices, Meramec Bullding.
BlL. Louis 5-PM. Missouri.

FOREIGN Employment job possibilities
p to %1600 monthly in Europe. Africa,

. South America. Free transportation. |

Construction workers, clerks. hundreds of
nl:x:npnl.inns men, wnlntn. Complete infor-
per  application form sent
&tlafncnnn guaranteed. Sepd
ém ﬂ_ﬁ -u'mll'n (C.0.D."s accepled)
0. Box 50512, Dept. E, New

Drleans Sl.'l I'.n'u].s:ana.

FOREIGN Employment. Construction,

olher work projects. Good paying overseas |

Jobs with extras. travel expenses. Wrile
only: Foreign Service Bureau. Dept. PM
Bradenton h. Floridsa,

POREIGN-U.S.A. jobs. All occupations.
Up to $1600.00 monthly. Free transporta-
tion, benefits. “‘directory.”” Appli-
cation form. Send $1.50 ($2.00 airmall).
Why pay more? C.0.D.’s accepted. Satis-
faction guaranteed. International Employ-
ment, Box 191 P7, Bediord. Indiana.

OUTDOOR Jobs: available, high school
graduates. Good pay, pleasant work. Fed-
eral. state, private agencies. Instructions
and lists, $2.00. Ouldn-ur Enterprises, Ar-
grle (1), Wisconsin.

knowledge . Phonograph, rec-
ords, tools :nd m:tmcuons furnished.
Electronie tuning zlso taught, Free cata-
log. Capital Tuning School. 3160 S.W.
16th Court, Ft. Lauderdale, Fla.

lﬂ‘q

udir Residen
Bwanson's Illinols L!un.led
Ec col, 3808-PL Alta Vista, Chicago 13.

USED Correspondence courses and boaks
sold and rented. Monev back Eg:n.mu.
ﬂatnlg free. (Courszes bought.) Moun-
tain. Pisgah, Alabama.

WOODWORKING And
course for beginning and advanced home
craftsmen. Only complete low-cost home
training program available. Write for free
booklet. Interstate Training Service, Dept.
G-3, Portland 12, Ore

cabinetmaking

BOOEEEEFERS. Operate your own
“Dollar-A-Week'" zystem. Ellis, Box 200,
Cedar Grove. North Cerolina

LEARN Asleep ur awake! Records, tapes,
equipment! Free catalog! Drawer ru-«m
Rujdoso, Mew Mexico.

MEN Wanted. Earo $125 a week and
up. Master a trade wlth 'y :ul.un Learn
autp diesel mechanics in our shops. You
learn with tools on real equipment. Earn
while you learn. Many of our graduates
earn 5125 a week and up Write for free
bulletin: Dept. 256, Auto Diesel College,
Naszhville 3, Tenn.

LEARN While asleep with your recorder

phono. Details. cat free.
Learning, Box 24-PX, Olympis, 1ilh.l:hl.

PROFESSIONAL Investigator. Home
study. Lapel pin. certificate, future. Hox
41197-F. Los Angeles 41, Californis.

FCC License in 6 weeks, First class
radio telephone results guaranteed. Elkins
Radio School. 2603D Inwood, Dallas, Tex.

MINISTERIAL Home study course. Pree
qualifying examination. Soms, 5856 Pow-
dermill Road, Kent, Ohio.

MILLIONS Of sewing machines need re-
pair. Train now. Sincere Schools, 2042 West

| Spring. Tueson, Arizona.

. Electronics, Mechan- |

WRITE Well: New penmanship book,
;Jelrlnamenhhl mn.nd ahmmnm w:g:?:m
que penholders pens
free. T. Tevis. Chillicothe, Mo.

WANT A diezel career? Hi;l'hl: pay? Ad-
vancement? We can help qua.l.‘if]r
Complete diesel, tractor and uv: e&mp—
ment and Cummins diesel engine
method home-training courses available.
Write today. Interstate Tralning Service,
Dept. B-3. Portland 12, Oregon.

AEROSPACE Technol
courses aimed directly at "Fpomm 'm:h
niclan’s positions in the critical Aerospace
and Electronies industries.

Request Cata-
| log P. Academy of Aeronuatics, LaGuardia
| Alrport. Flushing 71, New York.

UBED Courses! Bnnkﬂ List 10¢. Smith's,
124 Marlborough, Salem, Mass.

FINGERPRINTING And Identification
easily learned at home, Diploma awarded
Alabama School of Fingerprinting, Fair-
field, Alabama.

MISSOURI Auction school. Free cata-
ﬁu" r‘im Linwood, EKansas City 9-x3,
szouri.

LEARN Fascinating, profitable Invisible
reweaving at home. {m.m earnings in an
hour mulhlt making tears, holes disap-

m de-

pea clothing, fabrics. Steady
mand from cleaners, laundries, homes.
1534 Howard,

Detajls free. FPabricon,
Chicago 26, Illinos.

INVESTIGATOR'S Course. Credentials,
diploma. Free information. thwestern
Institute Criminology, Box 201, Geronimo,
Oklahoma.

PENMANSHIP Corrector. Improve poor
penmanszhip gquickly. Detalls free. Ozment,
Box 665-34. 8t Louls 88, Mo,

| Bree

BWEDISH Massage and
big profits. Learn at
catalog. National Instl'l.ult.
E-73, 450 Easzt Ohio, Chicago 11.

hysical culture
E.om Diploma.
Dept.

INVESTIGATOR Training Robert B,
Phillips. Sr., {ounder. Former U.8.A. Gov-
ernment special agent. For free informa-
tion write to: 1817-P North Eenneth Ave-
nue, Chicago 38, Illinois.

LEARN Civil and criminal investigation
at home. E:rn steady, good pay. State lﬁe
Institute Applied Seience, 1920 Sunnys:

Dept. 16B, cago 40, Illinois,

GOOD Paving Jobs open! Operate, re-
pair heavy earth moving equipment! Learn
“‘gn the job'" operating latest crlnu. bull-
dozers. earth carriers! V. approved.
Free catalog. Write G, P. Huh:h Cireer
Technical Institute, Braldwood, Illinois.

OWN Collection agency. Little gold mine!
Franklin Credit, Roanoke, Virginia.
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PROFESSIONAL Vaoice training at home.
New mnuﬂ: method. Quick tive re-
sults. htinger Volce CI 6308 N.
Lakewood Ave., Chicago 26.

BE A real estate broker, Insure security
for yoursell and your f{amily. Study at
home. Prepare for state examination. GI

ved. Write for free book &Y.

eaver School of Real Estate, 3515-P
Broadway, KEansas City 11. Mo,

NEW Beli—tul:hin.g course in memory

helps you achleve greater success in busi-
ness and social world. Free booklet.
Memory Studies. 835 Diversey Parkway,
Dept. 343B, Chicago 14.

COMPLETE Your hlsh schoel at home
in spare time with 66-year-old school.
‘Texts [urnished. No classes. Diploma. In-
formation booklet [ree. American School,
Re . XB45, Drexel at 58th, Chicago 37,

ALL Number games explained. Infor-
mation outstanding system plus valuable
tips. Send $1.00 plus 20¢ large printed.
“Please print’’ self-addreszed envelope.
Error Gulide, Box 233, Minot, N. Dak.

MABSTER Watch making at home. Free
sample lesson. Chicago School, 2328-YT,
Milwaukee, Chicago 47.

PHOTOGRAPHY: big money.
Travel. Own your own studio, Learn at
humne in your nfare time. Write for big

free book. School of Modern Photography.
Dept. C-783, Little Falls, New Jersey.

Earn

| Shop,

DESCO Magie mailer seals outgoing
envelopes and opens incoming Ietteu
Stamp moistener attached. Free brochure.
Write Charles Jorgenson, 5416 East Hamp-
ton Way, Fresno 27, California.

PROTECT Your checks, Checkwrlu.-r
pﬂnu m.n.l:etntu amounts to 595.59.
1 made. $12.85 ‘de
Llnl:l: Reseda, Cali
NEW Typewriters $39.00, New mimeo-
g;lpél:ﬁlﬁ.!&. Linco, 5117 East 22nd. Tulsa

[:l Wa0n,

RUBBER STAMPS AND OFFICE
SUPPLIES

FREE 312 Page rubber stamp catalog,
Slgnature stamps $3.50, Youngers Stamp
Princeton, Iowa.

POCKET J Lines $1.00. Office stamps
$1.50. Free catalog. Specialty, 84864 Man-
hattan, Detroit 11, Michigan.

RUBBER Stamps. 25¢ up. Free price list.

| Leon's, Box 1103, Portsmouth 2. Virginia.

QUICKY Name and address pocket

stamp §$1.00. Kirk Enterprises, 470 27th

Street, San Francisco, Calif.

DRAFPTING Home course $15.00 (blue-

print reading, electronic, mechanical, ar-

THREE Line stamp with pad 85¢. Klein's,
15158 Lakeside, Sylmar. Callf.

FREE Booklet.
gn:llnu Products, Dept. PM73, Pittstown,

CARTOONING, COMMERCIAL

chitectural, art). Prior Inc., 23-08 168 ART, SHOWCARD & SIGN
Street, Whitestone 57, New York. PAINTING, TATTOOING
PLAYS, STORIES, | ¥OU Can entertain with chalk talks.
MAMUSCRIPTS Catalog 104, Balda the L‘artum:'lat. Oshn-
kosh., Wis,
i, saresiie, promts. S ; ot noma miee
we pu , advertise, promote, Le. LEARN
Many successes. Free bucklet PM. Van- s o eg.lam “ng Bl2-PM

tage, 120 West 31, New York City. Or
6253 Hollywood Blvd., Hollywood 28, Calif.

ADVERTISING AGENCIES, ADV.
SERVICE, MAILING LISTS

MATLORDER Record Book. 30 pages.
Records ingquiries, orders, advertising ex-
pense, etc, Most complete,
dime for postage and handling. F.

W.
Johnson, TH0RB Rush St.,

Chicago 11.

ADVERTISING Ratebook leading news-
pi:rﬂu. magazines, free. Chicago Adver-
tising Agency., 28-E Jackson, Chicago 4

MAILING Lizts most all kinds 1000
$5.00. Pree folder. Your circulars malled
$4.00 1000. Dixie Mailers, King. N. C.

Bogk—"'Profits From

L Tells how and
what to advertise. Be sure to read this
hook b:!'pt]:‘:ell; invest one cent In adver-
tising of your copy now. F. W,
Johnson, Classifted Advertising Manager,
Popular Hmnh:-u 740-PR Rush 3t., Chi-
cago 11, Illinois.

AMAZING HNew
Classified Ad

STOP Paying fancy [ees for sales let-
ters. Write your own. “'Doc" Peters Letter
Book shows how. 100 sample letters, Pree
details. Graham, 2952 arlboro Road,
Oceanside 11, New York.

E.'EI'..L Car,
Lrndhuru 1. 5;

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

dealers. Pennants, spin-
ﬂmmhk signs. Can?:'

PR OREITIONE e e, s
it
B B S e . Ve

60 POPULAR MECHANICS

Aokt Send | kits {wor

talent test. B
Greenville, 8.C

LEARN Hl?n painting with fascinating
;r&fiem Bm:er 410 5. Western, Spring-

Indexed rubber stamps. | samples. Dowling Products, Dept.

ART Lessons—§6.00 a month. Includes |

drawing, ti”mhm' commercial art:

$25) and materials. Assign-
ments corrected, with overlays, by mail.
and returned to you. Write for free book
Mo obligation. Washington School of Art,
Studio 147. Port Washington, L.I., N.Y.

Art |

| 3 les.
Py

OFFSET-Letterpress printing. Free sam-
ples rushed. Chicke Preas, Harvey, Illinols.

OVERNITE Offset printing 1000 813"
1i"—$6.50. Postage extra. Evergreen, %m
Trumbull, Chicago 42.

stpald printing. Rub-
ess, Sebastopol, Calif.

FREE Catalogs
ber stamps. DM

AMAZING Business printing wvalues.
Print Shop. Box 576, Greenville,

OFFSET Printing. economical, top qual-
ity. letterhead. envelops, {orms. All types
rubber stamps. Regquest catalog. Overnight
ﬁ:ﬂiu. 912 Bob Wallace, Huntsville. Ala-

FER .

-

1000 RAISED Cards %3.75% Two-color
$4.90. Rush delivery. Satisfaction guaran-
teed. Bixler., Benson Ave.. Franklort,
Kentucky.

Reasonable, Free
Lakeside Press, Park

BETTER Prinling.
estimates, samples.
Rapids, Minnesota.

1500 ADDRESSED Labels $£1.00. Sturde-
Elhnt, 6207 Cambridge Ave., Cincinnati 30,
1o,

SPEEDY Mimeographing also Verifax
copies, Prices free. Camera Corner, Box
217, Pittaford, N.Y.

QU&LIT? Printing. Lowest prices! Free
PMT1,

. Pittstown, N.J.

BUSINESS Cards. Low prim samples
;usge?uﬁlmnrs 6486 Gale., Long Beach
« Ll

24 HR, Dﬂsﬂlﬁ_nt.ln: B'3x11, white or
colored Bond; 1 B3.456: 1 £5.95: 5000
—4§17.95. Free samples! Print, 17032 Miles,
Cleveland 28, Ohio.

250 — B'zx1] Hammermill letterheads
$2.75. 250 envelopes $2.75. Samples. Patton.
Box 248B. South Haven, Mich.

YOUR Photograph printed on stationery.
ete. Free samples. Print, 17031 Miles,
Cleveland 28, Ohlo.

PRINTLIKE, Overnite mimeocgraphing.
Reasonable. Samples. Scherer, EB& West
Harrison, Chicago 5

1000 BUSINESS Cards, ralsed letters
$1.75 postpald. S8amples. Routh, PM-7, 3910
Kipling, Greensboro, N.C.

“HOW To Make Money with Simple
Cartoons''. A book everyone who likes to
draw should have. It is {free; no obl
E-lmnljr address Cartoonists’ Exchange,
Dept. 97. Pleasant Hill. Ohio.

CARTOON Gags [or zale, cash. Madden,
Box §93, Syracuge, New York.

STOP E:lrnmlng start drawing. New
system bri amazing results inexpen-
sively. qujck: See for yourself. Free book.
Mo obligation. Continental, 4201 So. Broad-
way, Dept. E-174, Los Angeles 37, Cali-

| fornia.

downe, Detroit 24,

LEARN Profitable magazine cartooning.
Free detalls. Hartman. 130: 3097, Lincoln
10, Nebraska.

WANTED—Cartoonists, Amateurs, pro-
fessionals. Over 200 markets. Information
free. Cartoon Markets-4-73, 11620 Lans-
Michigan

MULTIGRAPHING,
OGRAPHING,
El.l MMED LABELS

150 TWO Color letterheads.
Low. Samoles rushed. J.
Maumee, Ohio.

PRINTING
ME

Envelopes_
Butler. Box 4.

1000 NAME, Address labels, $1.00. Rub-
ber pocket stamp. $1.00. Conner, 114281,
5. Berendo Ave., Los Angeles 44.

ation. |

PRINTING OUTFITS AND
SUPPLIES

NEW 1962-63 Illustrated printing equip-
ment and supply catalog. This §"x12°, 336~
page book iz the most complete catalog of
the century. Containg everything used In
the graphic arts industry including thou-
sands of offset, letterpress. binders, rubber
plate and stamp, composing room, silk
screen, art and engraving supplies and
equipment. Includes paper cutters, folding
machines, printing and proof presses, pad-
ding presses and many more. Send $2.00
to cover mailing. Refund with first order.
Also available is our latest 184 page iype
catalog—add $1.00. American Printing
Equipment & Supply Co.. Dept. PM-42-25
Ninth Street. Long Island City 1. N. Y.

TYPE CASBES. Manufacturer. Catal
King McKay Company. 23178 Telegrap
Sunthnr!d H!chigan

PRINTING Presses. type, supplies. Lists
%t. Turnbaugh Service. Mechanicsburg,
[T

MAKE Your own self-molding mhhef
aumrl ll:lld pnntiu euts. Plexirubber,

RUBBER Stamp presses, hydrl.ulh:
erated, electrically heated. Sizes ¥
8"x12”. 10x15". Starting nutﬂu. supplies.
Printing presses. Custom Msnufacturing.
HﬂIP East Commercial, Springfield, Mis-
Sl T



DO Your . Bave m
Eimple lﬂ]ﬁ.n;: a]:‘l:ll‘l:l:l.’l:" . mﬁ'lnt
for others; good profi Ra printing

RUBBER Stamp outfits, suppiles. Eie-
wiet, 2025 Barney Road. Ealamazoo, Mich.

BUY Postpald rubber stamp materials.
Free Press. Duckman. Avoca. Arkansas.

TILLUSTRATED 8ilk Screen !':I.'mhn; In-
elructions with Supply Bources, $2.00.
G-aurxt anl.-. Box 162-A. Springfeld 1,

MANUFACTURING

MODELS — Small lot

manufacturing.
Metals, plastics. etc. Milburn. Burlington,
Eentucky.

MODELS—SHIPS, TRAINS,
PLANES, ETC.

EHIPF Models. Kits, fttings. plans,
books, tools. engines. motors, Big llus-
trated catalog 50¢. James Bliss & Co..
Dept. BEM., 342 Atlantic Avenue, Bottm-:
10, Massachusetts,

SHIP Model kits. Clippers, galleons, lin-
ers; mtm wer boats for radio con-
trel; 25¢ for catalog. Ideal, 19 West
18 EI‘.I'\EEL New York 11, Y.

acht model fittings: blue-
prtntl Bﬂld 53: for Il.‘mltnted catalog list-
ing hundreds of items. J. Fisher, Inc.,
102-1 Etowah Ave., Rn.ral Oak, Mich.

ROCKETS: New {llustrated catalog 25¢4.
Bingle and multistage kits. cones. engines,
launchers, trackers, technical information,
etc. Fast service. Estes Industries, Pen-
rose 2, Colorado.

SHIP Hndel kits and fittings: clippers,
Irigates, Catalog paint-tool list, houk
#st. a5¢. Hodel Ehipways, Box B5,

“WHITE HEAT V™ radio-controlled
model hydroplane featured June 1962 Pop-
ular Mechanics. Full size plans. patterns,
sceeszorfes and engine available. Litera-

ture for lh.mg-ed addressed envelope. Oc-
tura Models 44-P No. Milwaukee, Niles
48, Illinois.

| tools,
| 1963 ut-lni Chesapea

FICTURE Frame moulding, squares and
lumber. Kiln dried walnut, cherry, silver
maple. Midland Lumber Company, Box
2682, Bavannah, Mo.

SBEKIL-CRAFTS New 62-63 utl!ﬂt 1:‘-1?
est and finest selection of leathercrait,
artist, hobbyeraft sup Ilr.-a in the warld,
Pree gift with first Re-
fundable with first n:dnr Slil-ﬂrlﬂa Box
167-F, Joplin, Missouri

BUY Picture [rame moldings at whole-
sale. AII siyles and widths, Necessary
Free deliveries in U.S.A. Free
ke Picture Frame
Cnmpaﬂnr};dl-l-n East Baltlmuu St., Balti-

101 PATTERNS OF smart gifts, novel-
ties, shelves, action windmills plus ""Make
Money Jig Sawing''. $1.00. Mastercraft,
T5M., 7041 Oleott, Chicago 31.

FOUNDRYETTE 2400 F., 11z to 46 Ih

capacity. Descriptive ecircular, send 10¢ |
for postage. Kansas Cily Specialties Co., |
Dept. P-7. Marysville, Kans.

WOOD Screws. Mon-corrosive flat head

astic box. Joart Eptcl,lltjr ‘Co.. Box 3007,
aml:rl N.Y.

FREE “'Do-It-Yourself®® leathercraft
catalog. Tandy Leather Company, Box T8l-
N4, Fort Worth, Texas.

DO IT YOURSELF

PLANS—Mobile home additions. Build-
jt-yoursell. Two 10°x10" finished rooms
with closets, entranceway, and carport;
specifly flat or hip roof style $20.00. Ga-
rage and patio 13'x40°; specify flat or hip
rool Te $15.00. Plans complete with ma-
terial and specifications for frame or
masonary construction. Duplicate sets
$5.00 each. Custom deslgns by request.

. Travelport Indusiries, Box
atamoras, Ohio.

LIQUID Rocket, 75 lbs. thrust. 5" long.
Complete plans $1.98. Missile Ruﬁr::.
517 Elder, Anaheim, California.

SHIF Models: Hand made by masier
craftsmen. Write for prices and informa-
tion. Made only on order. Squires Crafts-
man, Highway 70, Memphis, Ten-
nessee,

MODEL Steam engines, ready to run.
Eheridan air rifles. Cltalo:ue 25¢. Gun
Ehop, Baker., Oregon

BUILD Patented front end loader or
power winch for boats, ete. Simple,
sturdy. Controlled by used auto tire. Plans,
pleture $5.00. Russell Anderson, Clinton,
Minnesola.

SWIMMING Pool. Build yourself. Low

cost. Illustrated plan, instructions. Free
details. Technical Associates, B040 M. Bth,
Phoenix, Ariz.

MAGNETIC Engine kit, patented, 4000
RPM, 10 parts, visual education aid. Send
$1.00. Pontin Products, 3234 So. Hudson,
Eealtle 8, Washington.

ENGINEERING SERVICES

MACHINERY. Electronics, Chemistry.
Equipment development. Industrial re-
search. Inquiries held confidential.

Todd

Consulting Bngl:num 430 West 119th,
Kew York 27.

RESEARCH, Analysis and development

ef your ideas. Denmar Enninurlns 316
Mead, Seattle 8, Washington

HOME CRAFTSMEN

2477 PLANS. Pallerns, things to make,
£o. Fun. Profit. World's greatest selection.
New catalog 10¢. Crafltplans, 18250-A Har-
wood, Homewood. I11.

SAVE: Raw picture frame molding. all

es, all styles. We will miter corners.

averle Cabinet Works, Inc., Hammond,
Louisiana.

PLANS For table with extra two-
face top for le tennis and model rail-
road. Blueprintz B1209 and building In-
structions .50, P Mechanics Serv-
ﬁmnugmu. 740-M Rush 8t., Chicago 11,

FREE Check-list covering more than 500
classifications of projects, plans, Instrue-
tions. service and repair information de-
tailed in Popular Mechanies famous serles
of instructional booklets, books, patterns,
and blueprints. List covers an extremely
wide wvarlety of do-it-yourzelf data on
home remodeling. repair and improvement,
hobbies, crafts, beating, games, lawn and
fa.rd.{n. and hundreds of others. Far your
ree copy of this helpful lhist, write: Serviece
Bureau. Popular Mechanles, 575 Lexington
Ave., New York 22, New York.

EXERCISE At home on bulld-it- rself
physical fitnezs equipment, including bi-
eycle exerciser, rowing machine, belt

massager, and abdominal board. Bend
52,50 for blueprints B1208 and instrue-
tions. Popular Mechanics Service Bureau,
740-K Rush St., Chicago 11, Illinois.

OF INTEREST TO WOMEN

HAIR Dryer with inflatable hood $9.95.
Return in ten days if not [ully satisfled.
Free mailorder catalog. Ekeland and Co.,
P.O. Box 2064, Anaheim, California.

MAKE Money. Sell amazing calorie con-
trol charis. Free information. SBamples 25¢.
Box 883, Burbank 3, Calif.

| method. Can
0¢ | brook. Calif,

MO Woman dares be without “‘Does Your
Wife Know?", Protect yoursell and chil-
dren! Don't be left in embarrassing eir-
cumstances! Rush just $2.00 for your

of this 56-page complete record book. (Lit-
erature ree) Satisfaction ranteed.
Scoop Wainscott, Box 275-PM, Branchville,
Maryland.

BABY Shoes. Gift mounted memories.
Free illustrated folder. Address Armsirong,
Box 174, Philadelphia 5. Penna.

CANDLEMAKING & decorating. Ter-
rific hobby. Great business: Learn fasci-
nating moelding, dipping, creating & deco-
rating candles for year-'round demand—
holidayz. birthdays, weddings, anniver-
saries. All evenis. Spare time fun & extra
income now. expand to colorful candle
shop later. No age limit. Write for [ree
facts on home instruction method, Candle
Institute, Dept. X-32, Fallbrook, Calif.

LEARN Expert cake decorating, candy
making. Free detalls on home instruction
& Cake, Dept. D-742, Fall-

OVERWEIGHT? Lose pounds in one

| month! No starving, exercises, drugs! Suc-

| cess guaranteed

B heim cm:ﬁ?n' “J':?;E: Tﬂ%'
rugenheimer any, '
Lexington, Mnmuhmﬂl.

SELL Fine fabrics. Get yours wholesale.

Box 863, Norwalk, Conn.

WOMEN'! Make big mon at home.
$10.00 proflt in an hour ﬁdg with in-
visible mending. Make les, tears dis- .
appear from clothing, fabrics. Steady
vear-round demand from cleaners, laun-
dries, homes. Details free. Fabricon, 1533

Howard, Chicago 26, Illinois.

FOR THE HOME

HEAT Homes, cottages. Save dollars.
New idea. Free information. Bonanzavilla,
Rt. 1, Box 200, Manassas, Va.

WATCHES, OLD GOLD,
JEWELRY

CASH Immediately for old gold, jewelry,
gold teeth, watches, diamonds, silverware,
spectacles, platinum, mercury. Free infor-
mation. Rose Industries, 28-A East Madi-
son, Chicago 2

CASH For gold scrap, rings, jewelry.
dental gold. Free information, or send
items now for cash airmailed immediately.
_Ii'[ing Ramsey, 1001 West 21st, Odessa 1,

BXAS.

WATCHES Lowest wholesale, free bro-
chure. Davidson's. Box 3247, FPhoebus, Va.

WATCH And clock repairing books.
Free catalog. North American, 2320-AG,
Milwaukee, Chicago 47, Illinois.

WATCHMAKERS' Tools, materials, sup-
plies, watches, Catalog. Gales, Box 1000
Chicago 90, IIl.

IMMEDIATE Cash for gold, Jewelry,
rings, teeth, diamonds, silver, platinum.
Information [ree. Golden & Son, 4342
Arica, Rosemead, California.

HIGHEST Cash. Gold, glmlrw dia-
monds, silver, platinum. all articles.
Pree information. Chicago Gold & Pre-
clous Metals, 6 E. Monroe, Dept. 5358,
Chicago 3.

FPREE Watchmaking course! Detalls,
wholesale catalogue 25¢. Bengal's, Culver
City. California.
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TREASURE FINDERS

EXPLORE Underground, years ahead
detect gold

transistor Metrotech locators E M
sllver. coins, relies. Information (ree.
OUn round Explorations, Depl. A. Box
T893, Menlo Park. California.

FUN & Profit finding buried treasure,
relies with (ransistor M- . Known
worldwide for super-sensitivity, depend-

ability. Ouaranteed. Very easy terms. Send
Iou.' free literature. f[ascinating user ex-

ences. Fisher Research., Dept. AZ,
Io Alto, Calif.

FINEST Transistor coln metal locators.
EA.IE up. IGWTP, Williamsburg., New

TIIEA:EI:I'HE. Find gold, silver, relics

r. powerful, tectron locators.

Pru 1|1 ormation. Detectron, Dept. PM-T,
San Gabriel. California.

GOLD, Silver indicators $15.00. Pam-
phiet free. Box 72, Palmdale, Calif.

GOLD In "83! Bilver., coins, treasure,
relics. Important finds possible using spe-
clalized Coldak electronic locators! Estab-
lished 1833. Free literature. Write: Dept.
B-T7. The Goldak Co., 1544

T. 'y
Blvd., Glendale 1, California.

FIND Hidden gold,
treasure, ore veins,
with my simplified,
metal locator for on
Robbins-1, 57 Scott,
Calif.

xlltlm ﬂm enm:,
placer

rapld, static-electric
$3.00. Literature 10¢.
8San Franecisco 17,

ITIVE Transistor treasure
Anders. IIIH up. Kits avallable. Pree
catalog. Relko, 10563, Houston 18,

FIND Gold, precious gemstones, minerals
in streams and rivers with the Explorer
portable slulce box $14.95. rnr brochure
and wvaluable Information send 25¢
Johnson, Box 657-B, Lynwood, California

. Coe.

W, Glenoaks |

LEARN Real Bpl:n‘su.h fast, CGuaranteed
results. Introductory Lesson 35¢. Trader,
Box 3488-PM. Ridgecrest, ﬂl.lifnrn!:l

FIVE “Will"" forms. $1.00
U.5.A. Order now, No Texas orders.
Forms. Box 28071, Dallas 2B. Texas.

ﬂnu

SENSATIONAL, Truth revealing.
les=on Bible course [ree. Bible Class,
Champa St.. Denver 5. Caolo.

2318

INVENTIONS Wanted. Patented. un-

| ﬁtmlm Tremendous manufacturers [ists.

lobal Marketing Service, 2420 Tith, Oak-
land 5. Callfornia.

BIBLE Questions answered. Stamped

envelope. Bylon. 17167 Bentler, Detroit 18, |

Michigan

DEVELOP Mind power, personality while
asleep. Detalls free. Research Associa-
tion. Box 24-N, Olympis, Washington.

REMAILING SERVICE

HAWAII Secrel address. Recelving—Ior-
warding 35¢, $3.00 monthly. Postcards.
Box 984, Kallua, Hawali.

CONFIDENTIAL Eemailing. 83 monthly.
Hedfpah. 406-M South Second, Alhambra,
California.

SAN FRANCISCO Confidential mall ad-
dress, 25¢ remailing. Kirk Enterprises, 470
2Tth Street. San Francisco 14, Calif.

. Letter $1.00. Month-

PARIS Remailin
. 23 rue Leon Jost,

ly rates. Earnest
Parizs 17e. France.

WBHT ounﬂdnnu-:
. Bum land

remails 254,
'i'di":l.'llams, mer Key, Flor-
i

MEXICO: Reliable Services. Remall-
$3.00 monthly. Ramcke, Correa Chapa-

| ing
1I'Ll. Guadalajara, Mexico.

Coin locator! Free literature,

NEW
Howe. 811-C Kansas, Atchison. Kansas.

and assem
models from $39.50. Terms. Trlnnlawﬂhﬁ
cataloy. Electconie Avsljeatigne Dept: ot
ronie Applications t
tﬁﬁ Alexandria, Virginia.

HOUSTON-NABA Area. Prompt remails
25¢ single. $3.00 monthly. Confidential re-
eelving-forwarding. Tremaco, Box 5277-0,
Houston 12, Texas.

MIAMI BEACH Remalls 25¢: 5 for $1.00.
Monthly $3.00. National, P.O. Box 678-A,
Miami Beach 38, Plorida.

TREASURE. Gold, silver, relles. Find
them with new 1963 models. Free infor-

CONFIDENTIAL New York Clty mall
address $3.00 month. Remails 25¢. Detalls

|

|

mation. Raytron Box 715, North Holly- | free. Birnhan, 152 W. 42, New York
wood, California. Clty 38.
| LOS ANGELES, Hollywood, San FPer-
PERSONAL nando Valley—25¢ single: $3.00 monthly. |
Confidential, 10437P Lanark, Sun Valley |
BORROW $1,000 sirmall: Repay 34482 | - California
for twenty-nine months. State licensed.

Postal Pinance, Dept. 17-P. Kansas Clty 1,
Eansas.

WANTED—MISCELLANEOUS

H'DRR{JW $100 to S$1000 by mail.

ick.
private. No co-signers. g

Repay In 24

tnu.l.l monthly payments. For the amount |

you want write today to Dial Finance Co._,
410 Kilpatrick Bldg . Dept. 7-214. Omaha

2. Mebraska.

BIBLE Questions answered free. Bible
Eﬂﬁnﬁh 1819 La Pasoda, National City,

INVESTIGATORS, Free brochure, latest
subminiature electronic listening devices.
Ace Electronics, 11500-P NW Tth Ave.,
Miami 50. Florida.

“LISTEN-In-Coil" picks u
phon# conversation In vicinity. Mo con-
nection to telephone necessary. Easily
concealed. $3.98 complete. Gunml:lllat:d
w 1302-L Washington St., Hoboken

any tele-
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QUICKSILVER, Platinum, silver,
Ores analyzed. Wholesale Terminal,
\ruud Mass,

STAMP Cnl]mtm mcumulathna Eulh:
Stamp Co.. 2231 Romine, Pittsburgh 28.
Fenna.

WANT To hu: on cash s.i used Witte
Diesel plants with parts A C, 115 Volt—80
cycle 5 to 10 kilowatts. Write John Enns.
1853-11th, Reedley, California.

FOR SALE—MISCELLANEOUS

IDENTIFICATION Strips. Vinyl all-
weather, self-sticking. embossed strips.
Label tools, camera, clothing, etc, Other
related products avallable. Informatlon
and samples free. Identification,

133, Have N.C.

I.EG IRONS, $7.05: Handeuffs. $7.95.
reatralnts. l'll‘.tﬂl Collagtar's
Bp:‘chltm Catalog 50¢. Thomas Perrick
Newburyport, Mass.

CANNON Puse 3/32° diameter., waler-
proof. Burns under water. 10 ft.. $1.00;

25 iv. $2.00; ppd. WIill Zeller, Hudson,
Mich.

HEARING Aid batteries wholesale. Free
list. Habs, Box 51, York, Penna.

MISCELLANEOUS

SPECIAL Bale' Fully guaranteed per-
sonal and household merchandise, many
brand names. We pay shipping charﬁ.
Free catalog. Paul Ryan Products, X
3ITIC, RR2, Flemington. New Jersey.

FREE Catalog—Gifts, novelties, Handy
House, 214 Main, Hackensack, N. J.

| Service, F.O. Box 8732,
| U.8.A,

WRITE For free catalog of personalized
gifts. MEM, Box 825 Mandeville, La.
Fred H.
Calif.

. Oifts galore.

FREE Cata
5—Tth, Crockett,

Dillon & Co.,

BLACK PForest cuckoo clocks. Write for
free brochure. Dallas International Sales,
Box 8474, Dallas 5, Texas.

LET Us tell you how to turn the reading
habits of friends into profit for you.
$10.00, $25.00 or $50.00 can easily and
gquickly be made under our Popular Me-
chanics subseription plan. No experience
needed. Write anu:at Mechanics, Room
:I“Y 250 West 55th St., New York 19,

PAINT Roller fountain. No dipping. No
fuss. With extra roller $5.98. Money back
guarantee. Box 623, Harbor City, Calil.

HEARING Aijds only $28.85 Free trial
Terms. Also many varieties shrubs and
ornamentals only $3.60 doz. postpaid. Write
'I.'.‘a.ry-B Sales. Inverness, Fla.

LDNGHURNB Gr.fn'nim ﬂ’uefr Horns.
For mounting 4-6 foot spans. Longhorns,
Laclede 10, Milssourl.

POL E Gloves 100-$3.50. One
way door viewer $2.95 8 x 17 foot new wool
U.S. fiag w/48 stars $20.00. NBARS, §325A

H:nnrﬂ Oak Lawn, 111
*TH:B Hollywood Hnbba'lat " New and
unusual! 25¢; §2.00 year Hobbs' Order
icago 66, I,

CESSPOOLS. Septic tanks restored Lo
newness by miracle erystal lets. Free
literature. Electric Sewer eaning Co.,
Allston 34, Mass.

FREE Wholesale catalog! 100,000 prod-
ucts. Tremendous discounts! Taylor Dis-
tributors, Newton 2. New Jersey.

EARN Money raising filshworms for ual
Write: {hlhaun—nu Gﬂllr Hill, Texas.

CIG.H.:R:IT!E—M 20 plain or flter-
tip for B¢. Pacts free. Moberly, Box 7835,
Owensboro, Kentueky.

WANT Your name with 1000 mallers?
25¢ lsts your nmame vear with our mail-
{?g:: every month. Dixie Mallers, King,

Dorado Woolensz, Eldorado, Texas.
biﬂﬂcm.

BOOKS On lntlwﬂ and their
'STAMMER, Btutter, No More.”" (D

BEND Us wool for blankets. Write El-
Free circular! ‘Warman
Mniontown, Penm..

: r.
Young.) Write: Osucho, Box 5309-37,
Chicago 90,

SENSATIONAL English ‘‘no-razor-pull”
safﬁ,jr r‘aia;a; I"Hl: 5 maﬂ!s l_u;:; to 10 shaves
each) “ postpaid. Try on maney-
back guarantee. Erickson, Box 157-PM,
Muskegon Heights, Mich.

FIZZING Pops. Make your own. No
equipment needed, Instant. Send $1 for in-

struetion: Economy, P.O. Box 305, Kirk-
iand-Lake, Ontario. Canada.
TOBACCO

CIGARS And tobacco ba
Dacoon

ains. Free list.
To ist, 220 N. Clark. Chicago 1.
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Let’s assume you’re lazy (but neat)

Try Sheffield’s new aluminum spray paints

There's nothing wrong with being lazy.
There is something wrong with letting
things go to pot. To avoid this without get-
ting overheated, may we suggest one of the
great milestones in automation—push-but-
ton painting with aluminum. Sheffield has
two dandy brands on the market:

Sheffield Quik-Spray restores and rust-
proofs lawn furniture, garden tools, railings,
fixtures, pipes, fencing—what else have you
been putting off ? It's easy and it's fun. And
it's a lot cheaper than replacing expensive
surfaces ruined by rust. Recommended also
for brick, block and masonry surfaces.

Sheffield Red Hot, for ovens, heating pipes,
chimneys, furnaces, boilers, automobile muf-
flers and engine blocks, is well named. Shef-
field says it withstands at least 1,600° of
heat, and guarantees that it won't discolor,
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blister, peel, chip or crack. Users report a
smoothly fused aluminum surface.

Alcoa does not make aluminum paint, but
Alcoa™ Pigments are used in all the good
brands like Sheffield. Ask your dealer.

Aluminum Company of America
1705-G Alcoa Building, Pittsburgh 19, Pa.

Please send free booklet, Painting With Aluminum
Name

Address_

State

IALCOA

Entertainment at Its Best... ALCOA PREMIERE
Presented by Fred Astaire...Thursday Evenings, ABC-TV

City_ Zone




N 0. 1 for boating fun!.

BOATS, CANOES,
TRAILERS

-

ALUMA CRAFT soat owvision - ALPEX CORP.

1519 Central Ave. N.E., Minneapolis 13, Minnesota

Loosens Rusted

muls, screws, “‘frozen’ parts!

LIQUID .
\ WRENCH

SUPER-PENETRANT
: Agd

Wourks

in
Seconds!
A

to crankcase

sludge deposits!

THEN ADD . . .
ol
MOTOR-MEDIC

o ]
EXTRA LUBRICATION . . . ﬁ‘g@m

SMOOTHER PERFORMAMCE S
Both ot leading dealers everywhere!

;o ; ".
#hg

e | e £
“IT'S MY PAINT SPRAYER!”
Sure, he bought the Sprayit 600 for his week-
end painting projects —screens, shutters, fur-
niture, the boat. But she has found dozens
of uses too—moth-proofing clothes, spraying
roses, inflating tovs, even doing a bit of paint-
ing herself. It's easy to get the Sprayit habit!
A do-it-vourself family will find many uses for
a smooth running, integrally powered Sprayit
600. It's just one of a complete line of portable
Sprayit paint spraying units for home, shop
v and farm. Thomas Industries Inc.,
yre Sprayit Division, Dept. PM-7, 207
G  Fast Broadway, Louisville, Ky.
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Epoxy "Roots” for Nails

“Any manufacturer or craftsman,” ac-
cording to Navy researchers, “can im-
prove the holding power and durability
of screws by filling the prebored lead holes
with liquid epoxy.”

Their experiments could lead to the de-
velopment of secrews, nails and other fas-
teners that virtually “grow” to the wood
into which they are driven.

The research indicates that certain poly-
mers have the ability to cross-link with
other substances, such as cellulose, the
basic constituent of wood.

A natural outgrowth of the Navy re-
search may be highly retentive fasteners
that, once driven, cross-link with the
wood. Meanwhile, the use of epoxy as a
cross-link compound can be immediately
applied in the woodworking industry and
by home craftsmen.

Study Heating of Nose Cones
In “Atmosphere” of Mars, Venus

The world's smallest telemeter is being
used to measure the extreme heat encount-
ered by space vehicles entering the sim-
ulated atmosphere of Mars and Venus.

A quarter of an inch in diameter and
about a quarter of an inch long, the instru-
ment is a tiny model of a nose cone and heat
shield with a thermocouple attached. When
the model is shot down a range area filled
with gases which simulate the atmosphere
of the planets to be explored, the thermo-
couple emits signals which reveal the sur-
face temperature of the nose cone in enter-
ing each planet's atmosphere.

Research scientist James L. Summers of
the National Aeronautics and Space Ad-

| ministration’s Ames Research Center says,

“Manned interplanetary flight obviously is
a long way off, but we want to get knowl-
edge that will let us prepare for vehicle
shielding for the unmanned vehicles that
will be used for interplanetary travel in
the near future.”

Thorium May Become A-Fuel

Thorium, one of the heavy metals, may
rival uranium as atomic fuel of the future.

Rice University scientists have stated
that there is four times more thorium than
uranium in the earth's erust, and its future
use will depend upon finding thorium in
concentrated quantities,

The relative erustal abundance of tho-
rium is 12 parts per million, while uranium
is only 3 parts per million, according to
Rice scientists, Dr. A. S. Adams and Dr.
John J. W. Rogers. Thorium can be con-
verted by neutrons into fissionable U-233.

POPULAR MECHANICS



BIG TRUCKS i 238 FORD PICKUP
— ::_{f.: ) 'r..-._,____ .

STAGE I—LUPPER SPRING STAGE 2—STIFF LWEH [ STAGE 1 FLEXIBLE TOP STRGE 2—STIFF LOWER LEAVES
LEAVES ACT INDEPENDENTLY SPRING LEAVES ADD SUPPDRT LEAVES GIVE SOFT RIDE RESIST BOTTOMING AND SIDE
TO CUSHIDN THE LIGHT LOADS FOR THE HEAVY LOADS EMPTY OR WITH LIGHT LOADS EWAY WITH HEAVY LOADS.

Rugged two-stage, big-truck spring is actually  Rides right, loaded or light! The'two-stag:e rear
two sets of springs in one. As top leaves deflect  springs in Ford pickups automatically afi]uat. to
they get added support from lower leaves. changing loads to cushion cargo and driver.

FOR GREATER DURABILITY, EXTRA LOAD PROTECTION...

BUILT LIKE THE BIG ONES
with two-stage leaf springs
‘63 FORD PICKUPS

NEW CAB COMFORT Ford's Custom Cab puts 5 inches of foam cushion under you ... 27 pounds
of insulation around you for a softer, quieter ride. New fully-synchronized transmission, too!

FROM AXLE TO AXLE, BUILT LIKE THE BIG ONES !
The two-stage springs of Ford = p
pickups mean more than a
smooth ride, light or loaded.
They mean big-truck rugged-
ness. Ruggedness that extends
clear through the chassis for 1 po.m axle gives big-truck

- : Bearings on both sides keep
extra durability, extra savings! gtrength and durability, holds  rear-axle pinion gear in posi-
See your Ford Dealer today!  wheel alignment, saves tires! tive alignment, save on wear!

FOR 60 YEARS THE SYMBOL OF DEPENDABLE PRODUCTS ﬂuhhnﬂln
&2 H010R ComPAY g

JULY 1963 64A



Pall Mall’s natural mildness
is so good to your taste!

You can light
either end

|eLass r
= e

So smooth, so satisfying, so downright

smokeable! For tiavor and enjoyment you just ;

can't beat Pall Mall's natural mildness. It's so good | FAMOUS CIGARETTES
to your taste. Never too strong. Never too weak. Al- '

ways just right! Enjoy satisfying flavor...so friendly
to your taste. Qutstanding...and they are Mild!

&

COMPARE ALL THREE!

Smoke “traveled” through

fine tobacco tastes bast.

Pall Mall's famous length

travels the smoke naturally

. .. over, under, around and o

through the finest tobaccos 1 WHEREVER PARTICULAR

maoney can buy, Makes it mild PEOPLE CONGREGATE -
but does not filter out that

satistying flavor!

: T o - e
Ca. Fredugt of L Fmeraman fm‘c—{uﬂ;nan_-y — Sethares s pur




THE
ECONOMY

RUNS...

Al —
FIN ISH ad#ﬁ

Mobll Econﬂmy Run ‘ELHB

E ']

DO DRIVERS ORGIMMICKS WIN THEM?

PM’s auto editor competed in the '63 Mobil Economy Run to
find out what it takes to rack up those high mileage figures

By HAT DOES IT TAKE to win a big cross-country
Jim economy run? Must you sandpaper your feet
Whipple or drive in your socks for a more sensitive feel of the

throttle as some people think? Or do winners rely on
cars gimmicked to the hilt with 50-pound tire pres-
sures, super-lean carburetors and long-legged axle
ratios creeping along at five knots?

I've always wondered what methods economy-run
drivers use to coax 20 to 28 m.p.g. out of cars in a
cross-country trek involving everything from rush-
hour city traffic to climbing the Rocky Mountains and
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CREY ZMME CRICAGD DETRON
L —

ALY LAWE €Y (7 N "‘""‘"'-"‘%- |

0L WG
L0S Az

CUR ROUTE led through the Sierras and desert to Los Vegas, up through
the Rockies to Salt Lake, up over the Continental Divide to Cheyenne, down
the eastern slope to Omoha, through lowa forms to Chicago and Detroit

MNAVIGATOR Poul Mall-
witz at his battle station.
Boord on his lop holds
stopwatches for elopsed
time and time out, plus the
Curta caleulator which mul-
fiplied miles ftraveled by
speed foctor (minutes per
mile) to provide a time fo
tal which had 1o be kept
oheod of actual time on
the stopwatch. Sample page
farm from the Mobil log
shows details of route

66 POPULAR MECHANICS



TUNEUP of eight man-hours is permitted before the
run under the close supervision of U.5.A.C. observer
who checks operations in car maker’s own shop manual

traveling over truck-filled, two-lane roads.
Similar cars in the hands of regular drivers
make only 14 to 22 m.p.g.

This year I had a golden opportunity to
discover where that “extra” economy
comes from. Dodge invited me to drive
one of the official entries in the Mobil
Economy Run from Los Angeles to Detroit.
During 5% davs (it seemed longer) and
2654 miles at the wheel of Car No. 29,
a 6G-cylinder Dodge 330 sedan, I learned
a great deal about what makes the econ-
omy run tick. And I drove with my shoes
on all the way.

In the process I managed to squeeze an
over-all 23.69 miles per gallon out of Car
No. 29's 225-cubic-inch engine. To my
amazement, this placed me second among
the four cars in Class E (standard size
six cylinder) behind the winning Plym-
outh Savoy Six (24.33 m.p.g.) and ahead
of both Chevrolet Biscayne (22.61 m.p.g.)
and Ford 300 (21.50 m.p.g.).

Winning the Mobil Run involves a
number of special techniques. but drivers
with supersensitive feet and cars with
gadgets or special economy tuning are not
among them. I doubt if toes as sensitive
as fingers would do much good (a foot as
solid as rock would be much better). And
any modification whatsoever of the engine,
transmission or chassis is not only for-
bidden, but prevented by round-the-clock
vigilance on the part of the United States
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GASOLINE is metered into special Mobil Run tank
by o US.A.C. official ot two daily fuel stops. Gas
is measured in 1/50th gallen increments at topoffs

Auto Club observers. You must run your
car dead stock.

The nearest thing to an exception is
tire inflation. Mobil inflates all tires to
four pounds more than manufacturer's
recommended figures. The air used is
“standard”, i.e. pure and bone dry to elim-
inate as much expansion as possible.

Another item not required is great
physical stamina or athletic ability. The
ordinary driver is a desk-bound engineer
whose biggest athletic event may be a
round of golf or a week-end stint behind
his lawn mower,

This year, eight of the 36 cars were
driven by women, two of whom won first
in their classes.

What is required of drivers and co-
drivers in large measure is a high degree
of concentration, better - than - average
judgment of traffic and highway condi-
tions, and a thorough mastery of the tech-
nigques of driving smoothly and efficiently.

For above all else, the Mobil Run is an
exercise in precision driving, a giant rally.
However, it differs from the normal Time/
Speed/Distance rally in that the possi-
bilities of getting off route (lost!) are all
but eliminated.

All cars must complete the same course
within the same time limit. This year's
Run was 2654.7 miles that had to be com-
pleted in not more than 60.39 hours of
running time, This works out to an aver-
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age of 43.77 m.p.h, for the entire trip.

The objective, of course, is to finish each
day's run as close to the allotted time
limit as possible without running bevond
it and incurring a penalty. On the other
hand, to finish too early would only in-
crease the average speed of the car and
raise the fuel consumption as well.

For me the Mobil Run began on the
morning of Thursday, March 28, at a
motel in Pasadena, Calif.,, less than 48
hours before the first car was to leave the
Mobil Impound.

Here I met the Dodge-Plymouth team,
a group of 11 engineers and technicians
who were to man Chrysler Corporation’s
six official entries. These six included a
Valiant and Dart sedan, both with 170
cubic-inch, 101-horsepower engines; a
Plymouth Six matching the 145-horse-
power Dodge Six that I was to drive, and
a pair of Dodge and Plymouth V8s. These
cars were equipped with automatic trans-
missions, as were all other cars in the 1963
Mobile Run.

Although the Plymouth and Valiant
teams were competing directly with the
three Dart and Dodge teams, all 12 of us
cooperated during practice and on the Run
itself. The unspoken feeling was, “It would
be great to beat Plymouth (or Dodge),
but the main job for everybody is to
finish ahead of the guys driving Brand X!”

Our team did all right for itself with
Dodge and Plymouth splitting first and
second place honors in two classes and the
Valiant missing first in its class by .03 of
a mile per gallon.

US.A.C. OBSERVER sat beside me every minute to
check on speed limits and "write up” unsafe driving
regulation

or the smallest infraction of traffic

To a degree, the team’s success was due
to car weight advantages of 200 to 600
pounds, and the greater fuel economy of
a three-speed-plus-torque-converter
automatic transmission over a two-speed
unit.

Engine displacements were evenly
matched in the case of the compacts at
170 cubic inches for all cars in Class B,
while the Class E Sixes ranged from 223
to 230 cubic inches. (Dodge and Plymouth
share the same 225-cubic-inch engine).

Den Mother and Mules

To give the team every possible com-
petition advantage, operations chief Bob
Cahill, a Chrysler engineer (known to the
group as “Den Mother") set up shop in
Pasadena some three weeks ahead of the
Run. The “Den Mother” and his boys
used this time in practice and preparation.

In addition to half a carload of maps,
graph paper, slide rules and pocket cal-
culators, the Dodge-Plymouth competitors
brought “mule cars”™ which were exact
replicas of the cars to be used in the Run.

Run cars themselves had been purchased
by U.S.A.C. operatives in various parts of
the country and shipped to Mobil's Pasa-
dena Impound. Neither contestant nor
manufacturer has any idea where his ac-
tual entry car will come from. My Dodge,
for example, was picked out of a dealer’s
stock in Missouri. Once the car is selected
it never leaves sight of a USA.C. ob-
server. All this precludes any mechanical
hanky panky which would make the car
anything less than a randomly selected,

LOSING YOUR WAY is almost impossible on the
Mobil Run as all route changes are marked with signs
and guides as well as being spelled out in the Mobil Log

POPULAR MECHANICS




GRADES, like this one in the Rockies, maoy look level but your foot goes
down, down, down on the occelerator os you buy oltitude with gasoline

pure stock product of the assembly lines.
From the time the car is selected until
the Run is completed it is either in a
guarded garage or within sight of a
U.S.A.C. observer around the clock.
However, contestants do get a chance
to check out their cars. As a matter of fact
the authorized driver-contestant is per-
mitted 1500 miles of break-in mileage with
a USA.C. observer at his side and
stamped lead seals on hood and trunk.
To bring the Run cars up to reasonable
equal condition, U.5.A.C. permits a max-
imum of eight man-hours for tuning or

YOUR ENEMY is a truck crawling up o grode. Stay
behind and you drop below your precious average
speed. Blost oround him and you've used precious fuel
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checking the car during or after break-in.
Entrants may also align and balance
wheels in addition to eight hours of work
permitted on the engine. Entrants are
permitted to check the distributor and set
the timing to their preference as well as
set spark-plug gaps and point dwell.
But work on the carburetor is limited
to adjustment of the idle speed and the
idle air screw. If there is an imperfection
inside the carburetor, nothing can be done
about it and the car becomes a “bad” car
which must either be used as is or with-
(Please turn to page 190)

THE END finally comes for brain-bushed navigator Mall-
witz and this nerve-shattered driver, leaning on our

Dodge and clutching our second-place Mebil trophy




Did the Romans
Discover America”

Who really discovered the New World?
It certainly wasn’t Christopher Columbus
or Leif Ericsson. New evidence found in
Mexico indicates that it may have been
the Romans — or even the Phoenicians!

By Richard B. Dunlop
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SMALL CLAY HEAD “of odd physiognomy” is one of the best-outhenticated
indications thot Europeans visited Americo centuries before Columbus. It was
dug up ot a “controlled” archaeological site in the valley of Toluca, west
of Mexico City. Experts say it is o Roman head of the Second Century A.D,

T WAS A TENSE MOMENT. The ar-

chaeologist had carefully dug through
three floors of ancient stone and cement.
Beneath the third floor he found two
graves, undisturbed for centuries.

Buried in the graves were several items
of ceramics and jewelry including, as the
archaeologist wrote later, “a small clay
head of odd physiognomy.” For several
years the archaeologist kept the head.
Then, in 1959, Dr. Robert Heine-Geldern
of the University of Vienna. one of the
world's foremost archaeologists, wvisited
him and took photographs of the head.
Later, from Vienna, he requested that the
head be sent to him.

Dr. Heine-Geldern subsequently wrote
from Vienna: “I showed the small head to
Professor Boehringer, President of the
German Institute of Archaeology . . . and
he confirmed my thesis, that is, that the
small head is Roman and corresponds to
the year 200 AD."

It was perhaps the most noteworthy ar-
chaeological find in years. For the little
Roman head had been found by Dr. Jose
Garcia Payon in a previously undisturbed
grave which dated back at least to 1100
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AD. And that grave was not in the Old
World of Asia, Africa or Europe, but in a
high valley west of Mexico City.

Dr. Garcia Payon, archaeologist of the
University of Jalapa, had found what ap-
peared to be the first authenticated Roman
artifact in the New World unearthed in
a scientifically controlled site.

Somehow, between its manufacture in
the Roman world of the Second or Third
Century A.D. and its burial in Mexico be-
fore 1100 A.D., the tiny head had crossed
an ocean. It was seemingly indisputable
evidence of a link between the Old World
and the New, centuries before the voyages
of either the Viking Leif Ericsson or
Christopher Columbus.

The dramatic discovery of a Roman head
in Mexico raises again the question of who
really discovered America. Who was Quet-
zalcoatl, the “white god,” who—long be-
fore Columbus—visited the Mayans, the
Aztecs and the ancient Andeans? Could he
have been a Roman or Greek, a Phoeni-
cian or Carthaginian, a Viking or an Irish-
man? Did he come from Wales, or Scot-
land or China? There is at least some in-
dication that all of these peoples reached
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Easter Island BRAZIL
s = 21

Vikings find “Irish™ settlements.

Plato described what may have been this area.
“New Ireland’” may have been in New England.
Carving of “Phoenician” ship.

Irish fishermen.

“Irish root cellars™ found in New England.
“‘Norse mooring stones” in Minnesota lakes.
Kensington stone with “'Viking"" message,
Stones with *‘Carthaginian’ script.

10. "Viking skeleton in armor.”

11. Bog Iron resembles Roman iron workings.
12. “Viking" colony, 1010 A.D.

13, Artec. Maya statuettes depict *'Vikings."

14. *Greco-Roman’ torso of Venus.

15, “Roman"’ terra-cotta head.

16. Ancient statues resemble Phoenicians.

17. Chinese junks may have reached Mexico.
18. Roman coins discovered.

19. Rocks with “Phoenician’’ messages.

20. Carthaginians may have reached Brazil.

21. Rock wall inscriptions may be Phoenician.

Columbus
Was a

Johnny-
Come-
Lately...
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the New World years befcre Columhus,

Some archaeologists accept the Ronan
head as proof that a Roman vessel either
by design or error sailed to the Americas.
Dr. Heine-Geldern went to Mexico and
assisted Dr. Garcia Payon in establishing
the Greco-Roman origins of the head.
However, he does not believe the head ar-
rived on a Roman ship. He argues that
Roman traders and possibly ambassadors
not only reached India, but Southeast Asia
and China. He goes on to say that his own
studies of various sites indicate there was
extensive trade between Asia and Ameri-
ca from 700 B.C. to 220 A.D. Enormous
four-masted Chinese junks sailed from
island to island through the South Seas
and probably crossed the wide Pacific to
visit Mexico.

Later, with the collapse of the Han
Empire, the ships of such cities as Katti-
gara took up the profitable trade with far-
away America. The little Roman head,
says Heine-Geldern, may have been car-
ried over to Mexico on one of these ancient
trading ships.

There remains, according to Heine-Gel-
dern, “the possibility of a pure accidental
import across the Atlantic Ocean.” A Ro-
man ship carrying the little head enroute
to Britain could have been carried off
course by winds and currents to Mexico.
The discovery in the 1880s of what is ap-
parently a Greco-Roman torso of Venus
on the Mexican Gulf Coast by the German
anthropologist Seler may indicate that this
was the fate of one or more Roman ships.
The Venus is now in the Berlin Museum,
but unfortunately there is no definite rec-
ord of exactly where and how the torso
was discovered.

In the 19th Century a hoard of several
hundred Roman coins was discovered on a
beach in Venezuela. Most experts believe
the coins to be the collection of a Spanish
colonial coin fancier, but they were found
in a cash box resembling those known to
be carried on Roman vessels. The coins
were minted from the reign of Augustus to
the Fourth Centurv A.D.

That the Greco-Roman world knew of
the Americas is suggested by no less an
authority than Plato, who lived from circa
427 to circa 347 B.C. The learned Greek
wrote that far to the west of the British
Isles were other islands beyond which, at
the edge of the sea, stretched a great con-
tinent. In 150 B.C., the Roman historian
Pausanias wrote that west of the Atlantic
there was a group of islands whose inhabi-
tants were red-skinned and whose hair
was like a horse's mane.

The Roman consul, Metellus Celer, has
left us an even more fascinating account.
In 62 B.C. he was Roman proconsul in
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PRE-COLUMBIAN visitors mcy alse have left
this head, soid to be Roman, in Mexico. But

details of its discovery are still in doubt
—COUNTESY CIICAGD NATURAL HISTORY MUSEUM

WHEELED TOY from Mexico indicates the Az-
tecs knew the wheel, possibly from early ex-

plorers, but failed to recognize its importance
—COUHTESY AMERICAN MUSEUM OF NATURAL HISTORY

STATUES suggest the Vikings visited Mexico.
Archaeoclogists cannot date them, however, be-
cause their discovery site wos “uncontrolled”
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MOORING STOMNES like this one ot Follins Pond,
Maoss., ore found ot many Viking sites in the New
World. A hole drilled in the stone held a mooring bolt

Gaul when the king of the neighboring
Suevi brought him several strange people
with red skins and black hair and pre-
sented them to him as a gift. The Roman
asked where the men had come from: he
was told they had been blown by high
winds across the sea and cast up on the
shores of Germany.

From the New World comes intriguing
if controversial evidence that the Phoeni-
cians, the great sailors of the ancient
world, made it across the Atlantic. Near
the little town of Gavea close by Rio de
Janeiro, Brazil, there is a towering rock
wall. Three thousand feet high on this cliff
is an inscription long attributed by loecal
inhabitants to the Indians.

Then Bernardo da Silva Ramos, retired
industrialist, scholar and archaeologist, ar-
rived on the scene. He inspected the curi-
ous characters and pronounced them Phoe-
nician. Translated, the message reads.
“Tyre, Phoenicia, Badezir, Firstborn of
Jethbaal . . ."” This inscription very possi-
bly is more than 2000 years old because a
check of ancient dynasties showed that
Badezir ruled Phoenicia from 855 to 850
B.C. and was the son of Jethbaal, who
ruled from 887 to 856 B.C.

The Brazilian government officially
maintains that the writing is merely weird
weatherings on the rocks. This position
seems absurd to many anthropologists,
who ask how rocks could erode to form
not only Phoenician language, but also
correct Phoenician history.

Moreover, the inscriptions are not the
only ones found in Brazil. Ramos, in years

T4

MAN-MADE CAVES, found throughout New Englond
(this one is in Morth Solem, M.H.) moy hove been
“root cellars” built by pre-Columbian Irish settlers

of searching through the Amazon jungles,
discovered and copied some 2800 separate
writings. He had the stones translated
from Phoenician into English. Did a hoax-
er risk malaria and curare-tipped arrows
to scatter these marked stones? Or did. as
Ramos claimed, generations of Phoenician
“Kilroys” leave the record of their New
World travels?

Central and North America also contain
indications of Phoenician visitors. In Yu-
catan and other parts of Mexico, Mayvan
and Aztec ruins have yielded hundreds
of ancient statues which depict men with
the hooked noses and beards of the an-
cient Phoenicians.

Then, in 1948, an elderly doctor found
inscribed stones near Mechanicsburg, Pa.,
which Cornell University experts said
might be Phoenician. The stones were
sent on to philologists at the University of
Strasbourg in France, who said the char-
acters show a resemblance to Carthaginian
script. Carthage was a Phoenician colony.
Some of the stones apparently bear the
first few characters of the Phoenician al-
phabet: aleph, beth, gimel, daleth.

Other possible mementoes of the Phoe-
nicians in the New World include the
carving of a ship at anchor on the rocks of
Lake Assawampsett, Mass. The boat's
mast remains erect although the sails are
lowered; this indicates a Phoenician de-
sign. Vikings lowered sails and masts
both when at anchor.

Near Clarksville, Va., James V. Howe
found a deposit of worked “bog” iron on

{Please turn to page 186}
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Robot Is Linguist

If Airman Second Class Ben-
ton A. Durley ever needs a
substitute for roll ecall, his elec-
tro-mechanical robot could con-
ceivably answer “present” in 78
different languages.

“Mr. Syrmatron” can't vote,
but is capable of 3000 move-
ments, travels at a speed of 45
feet per minute, and can ask
and answer 10 different ques-
tions, With minor adjustments, it
can speak a few words in 78 dif-
ferent languages. The robot cost
$400 and took 300 hours to build.

Now at Lackland Air Force
Base, Tex., Airman Durley built
his first robot when he was 13.

Mechanical Paul Bunyan Outdoes the Legendary Lumberjack

Now at work in the pulpwood forests of
Ontario, a mechanical monster can swift-
ly cut and pile timber.

A telescoping mast extends from 40 feet
up to 70 feet, depending on tree size, and
is placed vertically along the trunk. Grap-
ple arms run up the trunk shearing off
limbs, then grab the tree at the top of the
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usable trunk while a top shear cuts off
the tip. The arms then travel down to the
center of gravity and grab the trunk again
while a butt shear slices through the base.
The trunk is then lifted up and dropped
on a stack. The driver sits in a heated cab,
handling the hydraulic controls. The ma-
chine is made by Beloit Hibob Corp.
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A Nationwide Survey
2ot o Based on 1,344,877
Owner-Driven Miles

Nimble Olds F-85 Pleases Owners;
Mileage, Transmission Draw Fire

Boldface and marginal comments by Jim Whipple, PW's Automotive Editor
OST OWNERS of 1963 Olds F-85 replying to PM's

REPORT

Nobody mentioned it survey were looking for a car with better perform-
specifically, but we'd—>» ance than the average compact car could offer. Yet they
suspect that the prestige also wanted an easier-to-park package than you'll find with
of driving @ medium- most V8s.

price name plate has So it is not too surprising to learn that of the 56.7 percent
something to do with who considered another compact, some 38.4 percent looked
choosing an Oldsmobile over the Buick Special. Another 26.6 percent checked out
F-85 over a Rambler or the Chevy II and 226 percent considered the Tempest.
Ford, for example The Special and the Tempest are almost exactly the same

size as the Olds F-85, while Chevy II is shorter but a mite,
bigger on the inside.

The feature “best-liked” by owners was handling ease
which topped the list for 59.3 percent of all owners., Per-

R Owners Like  and Dislke

=ﬂ{'x-ﬁ b Handling Ease (59.3%,) Gas Mileage (14.1°%,)

T e .\ Performance (38.5%) Avuto Transmission (12.2°,)
Styling (34.39,) Inferior Paint Work (7.1°%,)

= e e T L Sy . N AT
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IT'S POSSIBLE to get o 4xB-
foot sheet of plywood into the
F-B5 wogon, but aos with most
small wogons, it must rest on
one or both wheel arches and
extend out of the tailgote

MOST AUTOMATIC tronsmis-
sion owners got 15 ond 16
m.p.g. in city r_frl'\.'rr"_q and in
the areac of 18 on long trips

SMALL ASH TRAY drew com-
plaints and windshield wiper
pattern on the test cor left
a substontial blind spot just
forward of the left A pillar

A DO OLD

85 O

AUTOMATIC TRANSMISSION
CITY DRIVING === —===
COUNTRY DRIVING
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OWMERS PRAISED dashboord, uphaolstery,
general interior decor, and over-all styl-
ing of their F-B5s. Plushy Olds seats leave
you close to ground when disembarking

Crowded streets should formance (38.5 percent), styling (34.3 percent) and riding
make handling ease —>» comfort (28.8 percent) followed in that order.

more popular. Owners The leading complaint was poor gasoline mileage, men-
are also looking for cars tioned first by 14.1 percent of all owners. The automatic
that look bigger than transmission drew fire from 12.2 percent of the owners
they are and park and 7.1 percent complained about poor paintwork.

smaller than they look During nearly a thousand miles of all types of city

traffic and thruway driving, PM’s test check car, an F-85
deluxe two-seat wagon with a 155-hp. engine and automatic
transmission, averaged 13.10 miles per gallon over-all.
This could be expected to improve slightly as the engine
loosened up. The test car had 14-inch wheels, although
13-inchers are standard.

After figures were corrected for an odometer that read
3.3 percent high, steady speed mileages were:

24.14 miles per gallon at 30 m.p.h.
23.58 miles per gallon at 40 m.p.h.
20.95 miles per gallon at 50 m.p.h.
19.03 miles per gallon at 60 m.p.h.
16.46 miles per gallon at 70 m.p.h.

Now let's see how the owners themselves commented
on their F-83s. On the list of items owners praised, here
are the five mentioned most often:

“I like the quick response and over-all handling in

True. F-85's acceleration traffic.”—North Dakota airman.

and speed keeps it “Turns in a small radius."—New York news photographer.
abreast of the “Handles well on road and in parking."—Ohio engineer.
“standard’ V8s, i.e., “It's easy and pleasant to drive—never tires one on long
Ford, Chevy, Plymouth. trips."—Ohio office worker.

But it matches “It’s a small car, but no ‘second fiddle’ on the highway."—
their thirst, too —> Ohio livestock technician.
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“It's fast and powerful with so few horses.”"—Alabama
switchman.

“I like the square, Thunderbird-type roof (Cutlass
coupe). Also, the F-85 is longer than other compacts, low,
and is a very good looking car."—California laboratory
technician.

“Like the over-all styling, the clean, unbroken lines."—
Ohio teacher.

“The body lines are very sharp looking."—California
missile worker.

“I like its conservative styling."—Michigan factory in-
spector.

“Gives a very
shire seaman.

“It combines most of the features of a big car (ride,
guietness and handling), yet has the advantage of a small
car.”—New York engineer.

“Most of all I like the size—not too long and awkward,
yet not cramped nor small like other compacts.”—Con-
necticut legal secretary.

“It's small, but not too small, and it has the comfort
and luxury of a big car."—New Mexico house painter.

“Perfect for size, and the only size for people who are
65 or over."—lowa retiree.

Owners complained as well as praised. Here, in the
order of their frequency, are the five complaints mentioned
most often:

“I was hoping for greater economy than my 16 m.p.g.
over-all."—Maryland printer.

“Poor gas mileage for a compact."—Tennessee salesman.

“Must use high-test gas and, moreover, mileage isn’t
as good as my previous car.”—Connecticut data processing
salesman.

good ride for a small car."—New Hamp-

(Please turn to poge 196)

It's longer than some
other compauocts, but
equalled by Special,
Tempest, Dart and Lark,
and is smaller than
Fairlane and Meteor

-«

«€— If Olds F-85's interior
dimensions are odequate
for you, you'll never get
that "I'm driving a

little, bouncy,
underpowered car"’
feeling

SUMMARY OF OWNERS REPORT

PERCENTAGES

Mileage experience
About as upacfrd
Better ... ‘

Mot as oud

Ieﬂ-llltld features
Haondling eose ke
Power, perfarmance
Styling .. ;

Rldlng :uml’nﬂ

Size .... R L)
Parking e e Lo i
Gas economy .

Roominess

Interior decor

Visibility ;i

Specific c-umplumh
Poor gu-:.olln' mileage ..
Avtomaotic transmission .., ...
Inferior paint job
Insufficient headroom .. ..
Difficult to start in cold weather
Hard to get in and out .
Insufficient legroem . ..

Caor too light: sways in wind .
Doors don't fit: close too hard .

Best-liked exterior style feotures
Clean, straight lines .. _.....
Long, lean, low design
Simple, conservative lines
Rearend .. ..........c...
Big car R S
Good use of chrome ... ...
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Mechanical frnuhla. if nny
Carburetor ... ..
Automatic choke
Idles too fast
Automatic transmission
Transmission fluid leak .. ..

Least-liked exterior sﬂrll- feature
Grille .. . ..
Tail Ilghi;
Rear end
Bumpers ...

Best-liked interior ihrll features
Bucket seats . ... e T
Upholstery I
Dazhbeard . Fia
Comfortable seats .

Console

Least-liked interior shfh features

Ash frays ...._...
Idiot lights ... P T RS
Unlighted ash trays ...
Focters influencing purchase of
Olds F-B5
Styling
Size ...
Price, trade-i ||'| resale .. ...
Fower, pnrfurrnun:e
Previous Olds ownership
Easy handhﬂdg
Did you consider buring ‘ancther
compaoct?
Did consider ..56.7
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=
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Did not consider ...............
What make ?
Buick Special .................
Chevy 1l, Coarvair ...........
] AOVRTAA e S
Falcon
Comet
Consider hﬂdqu o fu"-llud mr?
Did consi ! |
Did not consider 9
What moke?
Chevrolet ..................... 40
Oldsmobile . .. R R |
Ford . ... ATl e g
P e Tt B A
Plymouth s SRR |
Family's other cor, if anr
Oldsmobile . B
Chevrolet ..
Other General Mninrs rrml:a ;
Ford ... R
Other Ford Motor make .......
Plymouth ...
Ancther Olds F-85 .. .........
How is dealer service?
Excellent B e
P01 T 1 T R R RO e e o
Poor ... 3
Would you hur nnn'l'lllr F-IS?
Yes, would buy .....
Mo, would not bw
Undecided .................
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Candy-Striped Plane Is Target for High-Flying Camera

Novel markings on an Air Force RB-57
jet will aid a study on high-altitude pho-
tography. Like a test pattern, the stripes
will be used as a target for sharpening up
pictures taken by a camera slung from
a balloon that may rise to altitudes as high

as 100,000 feet. Atmospheric interference
has spoiled many pictures taken this high.

The plane will fly predetermined routes
at varying altitudes in tests to discover
and define the effects of air turbulence
on high-altitude reconnaissance photos.

Bullfrog Bow

A modified crossbow for hunt-
ing bullfrogs has been developed
by Buster Resmondo of Haw-
thorne, Calif.

He reduced the bow's original
80-pound thrust by half, added
a spinner reel with 150 feet of line,
and uses a plastic spear to bag
his game. A spotlight aligned with
the sight permits night hunting.

Resmondo also uses the cross-
bow for casting bait and lures.

Stair-Climbing Chair

Elderly or infirm air passengers
may now board or deplane via a
chair that climbs or descends
stairs using rubber treads that
grip the steps.

Held in place by a safety belt,
the passenger is powered up or
down by a 12-volt battery. The
seat is self-leveling.

Called the Stepulator, it has
been introduced by United Air
Lines at major air terminals in
the United States. The airline es-
timates that more than 200 of their
passengers need some kind of
special assistance boarding air-
craft every day.

POPULAR MECHANICS



Pod for Chopper

Carried like a huge pod, an all-
purpose cargo and personnel van
is attached to the underside of a
Sikorsky S-64 Skycrane.

It can transport 68 troops, 48
litters or 55 commercial passen-
gers. The van can be parked at
an air base or battlefield and
picked up later.

Sea-Bottom Armor

Claimed to be the first flexible
underwater pipeline manufac-
tured in the U.S., a new armored
cable can transport nearly all
liquids and gases, including water
and natural gas.

The Simplex cable is the solu-
tion to the need for a pressure-
proof pipeline that can be laid
down in unlimited lengths with-
out the danger of breaking of its
own weight or from shifting.

Battery Buggy

A pair of 12-volt, series-wound
starter motors move George
Vasen's homemade electric car at
25 m.p.h. along Quincy, Ill., streets
—where they're level. Power
comes from four 6-volt auto
batteries. There's enough in a
single charge, Vasen says, to last
for 25 miles of travel. The car
has a 65-inch wheel base.

The Vasenmobile meets all re-
quirements for an Illinoig license




Carnival of New
Way-0ut

Watercraft

Who says that naval architects are
conservative? These wild designs
hardly give a nod to tradition

OME OF TODAY'S hottest new special-pur-
pose boats almost defy description in ordinary

boating terms, yet they look like old-fashioned whale-
boats beside Boeing's new HTC experimental design.

This jet-propelled hydrofoil reminds most people of
a low-flying plane, and that's just about what it is. It
actually flies above the surface supported by stubby under-
water wings. The fuselage/cabin suspended between the two ¢
pontoons never touches the water, so its lines are mainly aerodynamic.

A boat no longer has to look “boatlike” in order to make a hit with
the public. Most new boaters couldn’t care less about tradition.
They're far more interested in whether a boat does the job they
want it to do, regardless of radical appearance.

28-FOOT HYDRO MARINER cruiser for pleasure market has beam-width surface-piercing foils that retroci
hydroulically, giving boat docking droft of only 1 foot. It features car-style cockpit, picture-window cabin oft
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JET-PROPELLED HYDROFOIL
built by Boeing for the Mavy
has hit &0 m.p.h. on Puget
Sound, is expected to reach
115 m.p.h. with different foil
system. Tagged “Fresh 1" by
the Mavy, the 53-ft. flying cat
is strictly on experimental
craft and will be used to study
super-cavitating foil design
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WORLD'S FASTEST SAILBOAT, 28-m.p.h. Beverley, has
been mopping up 1963 sailing competition. Slender
hulls linked by aluminum tubing and nylen trampe-
line produce o fine blend of speed ond stability
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Carnival of New Way-Out Watereraft

] __- - r. -y

L ki DA S
DECK BOAT from Anchor Plastics features streamlined-pancoke topsides con-
cealing a high-speed hull with full-length topering keel which draws only
BY: inches of water. It will support 20 adults or pull four skiers with a 75-
hp. rig. Tipping the scales ot 1140 pounds, it's also available with outdrive

FLIP-TOP CRUISER built by Monark hos hinged cobin for easy front loading.
Remove two bolts ond you con take the cabin off. Drop an B0-hp. meoter on
this 19-foot boat and it will cruise at 30 m.p.h. while carrying half a ton
of carge. Foom flotation over aluminum bottom gives extra stiffening
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THOROBRED, blue-water
member of Culver's flat-bot-
tomed cot line, is beamy
19%3-foot boat with whop-
ping 28 inches of freeboard.
The B-foot foredeck provides
covered sleeping space for
two, and & by 10 cockpit
should toke four enthusiastic
fishermen without crowding

OAHU, another Culver cat,
is designed for river and
loke use. Drawing only 3
inches of water, it's 18 feet
long and all open deck. Like
the Thorobred, it rides on fi-
berglas pontoons filled with
polyurethane foam. A deck-
mounted bridge protects
skipper and his possenger
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$KI BARGE from Kenner Boot Co. is big open 530-pound fiberglas
hull controlled from o streamlined console located just ahead of the

motor. A &5-hp. motor will push this roomy 15-foot, 9-inch boat to 39
m.p.h., getting you to that special fishing or diving spot in @ hurry




ountain
limbing ..
Family Style

Mom, Dad, kids, cats and dogs get into the act
when the American family goes rock scaling

YOUNG ROCK CLIMBER rappeled down the face of sheer
rock with the agility of a goat. On solid ground, he removed
his rappel sling and paused to lock around. .

The towering cliffs of the Shawagunk hills, a jagged granite
outcrop some 70 miles north of New York City, were covered
with people. There were housewives in slacks and sneakers;
businessmen in knickers and colorful berets; eight-year-old
children dangling on ropes and clinging like flies to tiny out-
croppings of rock; college students; teenagers; Girl Scouts,
and a few people old enough for rocking chairs. Down below
were pre-schoolers scrambling over rocks, enough dogs and cats
to start a pet store, babies in playpens and carriages.

“This isn't mountain climbing,” the young man said, shaking
his head. “It’s a nursery!”

Sponsored by the Appalachian Mountain Club, week-end



classes in climbing for beginners attracts
this strange assortment of Alpinists to the
Shawagunks from spring to late fall. As
many as 100 novices turn up on a busy
day. The cost is only 50 cents a session,
and most of the instructors are veteran
climbers from the American Alpine Club.

To insure complete safety in their
classes for beginners, the A.M.C. has each
novice climb with two experienced
climbers. They use a rope on novice
climbs, with “belays” securing them to
the face of the cliff above and below. How
this is done we'll explain presently. If
the novice should fall, he could drop only
about two feet.

Beginners Should Fall

“The best thing that can happen to a
roped beginner is to fall,” says Brownell
Bergen, an IBM computer specialist who
climbs on week ends. “He can't possibly
be hurt, and it gives him a confidence in
his rope that he cannot get any other way.”

The beginner's only equipment is old
clothing and a pair of sneakers. When he
is assigned to a pair of climbers, he is
first instructed in the two basic climbing
knots: the bowline used by the men on
each end and the butterfly used by the
man in the middle.

When the three are tied into the rope,
the leader prepares to climb. There are
six grades of climbs; the first three not

WALKING DOWN o steep rock foce, o novice learns
the basic body rappel. The climber simply slides
down the rope, controlling descent with one hand
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requiring a rope. Four requires a rope,
five is difficult and six is extremely dif-
ficult. Among mountaineers there is a
seventh grade called “inaccessible.” This
is supposedly impossible, but—according
to Sierra Club veteran David Brower
—is a term used to describe climbs “sub-
sequently made by girls in their teens.”

The leader starts up. At 20-foot inter-
vals he stops to place a piton. This is a
flat metal spike with an eye at one end
that is driven into a crack in the rock
with a short-handled hammer. A cara-
biner, a steel oval ring with a spring-
hinged gate on one side, is hooked into
the eye of the piton. The rope, a continu-
ous-core nylon made to hold 4600 pounds,
is slipped into the carabiner. If the leader
should now fall, the piton and carabiner
will act as a pulley and the man on the
rope below can stop the descent.

At the end of the first pitch (the length
of the rope from leader to second man),
the leader places a piton and secures the
rope. He braces himself, shouting, “Off
belay,” then takes a turn of the rope over
his buttocks and is ready to support the
next climber. He shouts, “On belay,” and
the novice starts up. It is now that the
beginner learns, through experience, that
strength is not important to climbing. He
climbs on his legs and uses his hands for
balance. He leans away from the rock to
give more area of traction for his feet. He

WITH HER FATHER protecting her with a bedy belay,
o young climber moves out onto the rock face with
confidence, knowing the rope will stop any fall




learns to move slowly, picking out the
way, his weight poised over his feet or
just above them. He learns not to stretch
for holds that will exhaust him, but to
work easily with short, intermediate holds.
But most important, he realizes that he
is being carefully guarded by the belays
above and below.

At the top, the novice is taught the
body rappel. The rope is doubled and
fixed to a sling at the top. The climber
passes the rope between his legs, around
his left leg, across his chest, over his right
shoulder and under his left arm. In this
manner he can walk down the steepest
cliff, braking or playing out the rope with
his left hand. The leader belays him with
a second rope to nullify the terror of
taking the first step into space, but once

he is out on the face of the cliff he feels
completely secure and can enjoy the ex-
hilaration of running down backwanrds.

When he reaches the bottom he is no
longer a novice. He has experienced the
basics of rock climbing and is ready for
the intermediate class.

A visit to the Shawagunks is enough to
convince anyone that climbing is a family
sport. Any doubts are quickly dispelled
by the sight of a six-year-old girl scaling
a 300-foot exposure, Dad belaying from
above and Mother calling encouragement
from below.

As a European Alpinist expressed it,
“In Europe many people climb mountains.
It is a part of our heritage. But it takes
Americans to turn a mountain into a
playground.”—Stuart James * k&

SIERRA CLUB
1050 Mills Tower

San Francisco, Calif.

CHICAGO MT. CLUB

Madison, Wis.

Boston, Moss. Denver, Cole.

WANT TO CLIMB A CLIFF?

Wherever there is a piece of rock that goes straight up and is sturdy enough to hold a piten,
you will find Americans climbing it. Mountain clubs across the country are eager to expand
their membership and welcome novices interested in learning the basics of rock scaling. The
Appalachian Mountain Club arranges transportation and lodgings for any interested beginner
who wants ‘o climb in the Shawagunks. The telephone number in NMew York is MA 4-18B&. In other
parts of the country similar arrangements can be made by writing to the club in your area.

WISCONSIN HOOFERS
University of Wisconsin

SEATTLE MOUMTAIMEERS

2901 South Parkway Box 122

Chicage, Il Seattle Wash.
APPALACHIAN MT. CLUB COLORADO MT. CLUB
5 Joy Street 1400 Josephine 5t.

IOWA MOUNTAINEERS

30 Prospect Place

lowa City, lowa

WASATCH MT. CLUB

&2 East 2Znd Street, Seo.

Salt Lake City, Utah
WYOMING MOUNTAIMNEERS
828 South Oak 5t

Casper, Wyo.

A LONG WAY from the kitchen stove, o housewife in
slocks ond sneakers inches ocros: the face of a
precipitous clif on her first day on the rocks

PRACTICING RESCUE techniques, o group of veteran
climbers lower o specially designed stretcher 1o
the ground, simulating octual emergency procedure
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SUSPENDED ON ROPE and
slings, an expert climber seem-
ingly defies gravity as he slowly
works under overhang. His life
depends on pitons (metal spikes)
that he hammers into the rock

AFTER DRIVING A PITON intoc a
crack in the rock, the climber
attaches o carobiner (o hinged
stael ring). He then slips the
rope through ring, ond man be-
low can hold if he should fall




Clamshell “Dikes” Tame the Ocean

By G. B.
Rubinstein

HE DIKES OF THE NETHERLANDS, symbol of a tiny
1 country’s centuries-old struggle against the North Sea,
may soon be obsolete, at least in the Province of Zeeland.
As part of their ambitious 25-year “Delta Plan,” the Dutch
are now building dams across four Zeeland estuaries. The
dams will prevent the sea from reaching dikes that now pro-
tect the estuary islands and mainland areas below sea level.

One dam, the Veersche Gat has already been closed, shut-
ting off an ancient seaport, Veere, from the open sea. The
central portion of the 1.7-mile dam, linking Walcharen and
North Beveland islands, consists of seven 5000-ton caissons
which were towed into position by tugs. After the caissons
were closed, suction dredgers spouted two and a half million
cubic meters of sand on the bottom of the dam.

The 2.8-mile Haringvliet dam between the islands of Voorne
and Goeree will be completed next year. Seventeen sluices
will regulate the flow of water and ice into the sea from the
Rhine and Meuse Rivers by means of twin gates raised and
lowered radially by hydraulic action (see drawing, opposite
page). The third dam, Brouwershavensche Gat, will be
completed in 1970, and the fourth, across the Eastern Scheldt,
will be sealed in 1978.

Delta Plan will cost the Dutch two and a half billion guilders
(about $694,445.000). It will shorten the country’s coastline
by about 437 miles and add some 44,500 acres to its area.

The gigantic scheme was adopted after the 1953 hurricanes,
which created one of the worst flood disasters in Netherlands
history, taking 1800 lives. When Delta is finished, the present
inland dike system and new artificial lakes will provide high-
way and recreational facilities for millions of Dutch.
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CROSS SECTION of one
of 17 sluice gotes that
will regulate flow of ice
and water through Har-
ingvliet, opposite paoge.
Gates will be raised by
hydraulic actien. Spe-
cially built piers will
breck up ice from the
Rhine and Meuse Rivers
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CAIS50NS, looking like floating apartments, were towed into
the Veersche Got by tugs. Dam ruined the local fishing industry

SEA-SIDE RIVER-SIDE |

CROSS SECTION
DISCHARGING SLUICES IM THE
HARIMGVLIET ESTUARY




THIS HAND-HELD SET fits
the hond easily and com-
fortably ond the push-to-
talk switch is o wide, easy-
to-use bar.Controls are alse
convenient with knobs lo-
cated on the front panel

Two-Way

(B
Radios

WO-WAY CITIZENS BAND (CB)

radios range from the 3-transistor
hand-held set to the 3.5-watt base station
(which used to be called a 5-watter be-
fore a recent FCC ruling changed it).
Prices range from $B to $250.

All of these sets operate on the Citizens
Radio Band which crams 23 channels be-
tween 26.96 and 27.23 megacycles (mil-
lions of cycles).

Effective range (not to be confused with
the “ideal conditions” range found in
specifications sheets) can be as little as
100 feet or as much as 15 miles. The sim-
plest units don't even have a volume
control; the most complex include exotic
features like squelch, selective calling and
noise limiters.

You have one major decision to make
before you even walk into the store. Do
you want a hand-held or a larger not-so-
portable station? If you're looking for a
simple, wireless intercom for your home
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Don’t let pretty cases and meaningless
features trap you into buying a poor CB
radio. This point-by-point analysis shows
you what features are veally important

By Len Buckwalter and Larry Steckler

or for house-to-garage, one of the little
3-transistor sets is all vou need. If you're
going to be talking to your neighbor down
the block—100 yards or so—better get at
least a 6-transistor unit. For longer dis-
tances, more than two or three city blocks,
you'll have to get at least a 1-watt porta-
ble. And for real distance, get a 3.5-watter.

Want to talk from home to your ear?
You'll need a 3.5 watter which will oper-
ate on 12-volts d.c. To double the use of
such sets, get one that has a combination
power supply—12 volts d.c. and 115 volts
a.c. Then you can use it in your home too.

If you've decided on a hand-held set.
make sure it's easy to hold, fits your hand
comfortably, and you can operate the
push-to-talk button easily with the hand
that holds the set. Antennas on these
models telescope down into the set. Some-
times the antenna doubles as an on-off
switch—collapsing it turns off the set.
But if you forget to collapse it, the set

POPULAR MECHANICE



A LIFT A SMALL COVER on the back and you can get
at ithe batteries. Are they this easy to get at in the
sets you loock ot? Are they shielded from the rest
of the receiver to protect against corrosion? s
polarity marked in the case for correct replacement?

B. PUSHBUTTON atop this CB set is hard to use with-
out weakening your grip on the set itself. In addition,
if you are not careful, your finger will hit the antenna
and damp out the signal you want to send. Watch
out for features that may be inconvenient to use

C. EARPHONE JACK on the side of a CB radio is some-
thing you need whenever you're in a noisy area or
don’t wish to disturb others. And if you're waiting
for a call, it's a lot more comfortable than having to
hold the set up to your ear for five or ten minutes

D. LEATHER CARRYING CASE is least expensive pro-
tection you can buy. It will guard against a broken
case should the set foll off o table or drop onto a
cement walk. It also gives you a carrying strap
that you won't find on the CB tronsceiver itself

E. CB SET with rechargeable battery cuts operating
costs by 90%. The recharger plugs into the set and
overnight, gets it ready for another eight hours
of use. Batteries can be recharged some 300 times
and total life can run to 2000 hours or more
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NOISE LIMITER

=&

NOISE LIMITER found in many of the 3.5-walt sets
reduces ignition noise and other pulse-type disturb-
ances, In some sets it works outomatically

stays on, wearing out your batteries.

While hand-held sets are limited to
single-channel operation, the larger ones
are designed for multi-channel use by a
twist of a switch. This is important if you
intend to rely on CB radio to summon
help to a disabled boat or car. If the one
channel you have available on a single-
channel set is crowded, you can't switch
to another.

When you have a CB radio in your car
or boat, make sure you get a microphone
with a push-to-talk button. If you don’t,
you're going to have to reach down and
flip a switch every time you want to
transmit, and again when you're done
sending and want to listen. This can be
downright dangerous if you're trying to
drive at the same time. With one hand
holding the mike and one hand holding
the wheel, you just don’t have a hand left
to throw the switch.

Receivers: Superheterodynes and super-
regeneratives are the two types you will
encounter. In areas where the bands
aren’'t crowded—fringe suburban and
farmlands—the superregen is fine. But in
urban built-up areas, it lacks selectiv-
ity, and you'll have to get a superhet.

Transmitters: Big or small, the basic
difference is in power output, and the
greater the power output, the greater the
range. In some higher-priced sets power
is improved by adding a speech compres-
sor. But no matter what, power is lim-
ited to less than 3.5 watts output {from the
transmitter according to the latest FCC
ruling (it will go into effect any day now
and supplements the old “5 watts input
to the final”" ruling). To get this maxi-
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CRYSTALS that can be eosily changed by the set
owner provide an advantage. It mokes a multi-chan-
nel set out of 1-channel unit. Easy occess is vital

mum output, an input of about 5 watts to
the final amplifier is needed.

Batteries: If you're getting a hand-held
set, batteries determine operating costs.
Try for a set that uses standard flashlight
or zinec-carbon penlight cells (working
life, 50-100 hours). Then you'll be able to
get replacements at the hardware store.

You'll also be able to get alkaline and
mercury replacements (working life, 150-
300 hours) for standard zinc carbon cells.

Initial price will be higher, but they'll
give longer life. Because of the longer
life, the mercury and alkaline cells often
cost you less on a cost-per-hour basis. And
you also get longer shelf life. If the set
sits for six months without usage, zinc-
carbon cells tend to go dead. Mercury and
alkaline cells can usually sit for two years
without losing any power.

Rechargeable nickel-cadmium batteries
are another money-saving feature. By
connecting up a recharger after each day’s
use you can get a total of 2000 hours or
more life.

Circuit extras: These are more common
in the larger, costlier sets. In more expen-
sive hand-held units ($45 and up) you can
get a squelch control which will kill back-
ground static while you are waiting for a
transmission. On the larger, still more
expensive fixed units, squelch is almost
standard equipment, and some manufac-
turers offer noise limiters which kill igni-
tion and other pulse-type interference (a
must in cars and boats).

Kits: Savings here are about 304, when
compared to factory-wired sets. Perform-
ance is just as good.

Finally, do not buy any CB set unless

POPULAR MECHANICS



CHANNELS

GOOD VS5 BAD. Selector switch that crystal-contrels both transmitter and re-
ceiver (above left) is easy to use and absolutely accurate. Continuous tuning
dial (right}] on superregenerative sets only approximates channel settings.

the manufacturer states in a seal on the
body of the transceiver that it meets all
FCC specifications for Part 19 or Part 10
of the FCC rules and regulations. This
protects you against unlicensable gear.

When checking out a specification sheet
(available at the store), you'll have to
weed out advertising claims from facts. In
the box at the right is a spec sheet for a
typical hand-held CB transceiver. Here is
what it tells vou:

This set is a superhet. Means more se-
lectivity than a superregenerative type.

There’s an rf stage which will give you
greater sensitivity and ability to pick up
a weaker, more distant signal than a set
that does not have an rf amplifier.

4-pv (microvolt) sensitivity. Signals as
weak as this will give a listenable level
from the set's speaker. The lower this fig-
ure, the more sensitive the receiver.

150-mw (milliwatts) power output is
about the same as the average transistor
radio. Outputs below 50-mw may be too
small for noisy areas, and such sets must
include an earphone jack. Outputs great-
er than 150-mw are wasted and shorten
battery life.

Squelch control is an extra, rare in
hand-held sets. Indicates better than aver-
age receiver circuitry.

In the transmitter section, crystal con-
trol is standard. The set cannot be FCC-
approved if it is not crystal controlled to
a .005% accuracy.

Four transistors in this section of the
set is above average. Many sets have 2—
3 transistors here and operate well.

Power output of 100 mw is the maxi-
mum allowed for unlicensed sets. Lower
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power output is available, but generally
will be too weak for more than 100 feet
or so of range.

Range of 1-3 miles is under ideal condi-
tions. Actual range may be Y-l mile.

Modulation level of 509 or better is
vital to clarity and good range.

Speaker doubles as microphone which
is standard procedure in these sets.

Telescoping antenna folds into the set
when not in use.

Weight is determined by construction of
case. Heavier units are often sturdier.

If there is a carrying case, buy it for
the added protection it offers. * * *

TYPICAL CB SPECIFICATION SHEET

RECEIVER SECTION:

Type: Crystal controlled superhet
Seven tronsistors

Rf stage: Yes
Sensitivity: 4 uv for 10 db signal-to-noise
ratio

Audic Power Output: 150 mw
Controls: On-off switch, volume, squelch,
push to talk

TRANSMITTER SECTION:

Crystal controlled

Four transistors

Power Output: 100 mw
Modulation level: 50-75%
Range: 1-3 miles
Microphone: 3.2-ohm speaker
Antenna: 40-inch collapsible whip
Battery life: 75 hours

Size: 613 x 3V x 21/3 inches
Waight: 3 pounds

Carrying case: Mone
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Portable Port

Just 33 feet from stem to
stern, a new highway cruiser
features a covered boat port-

patio for toting a 14-foot catamaran which may be purchased
with the trailer. It's made by Fireball Trailer Mfg., Inc.,
12435 Lopez Canyon Road, San Fernando, California.

Forest-Fire Fighters Learn How from Armchairs

Developed for training U.S. Forest
Service personnel, a simulator projects
pictures of fire situations on a huge screen
while other instructors play “roles” in

the fire and loudspeakers carry their
voices and other fire noises. The trainees
get experience in sizing up the fire, plan-
ning an attack and assigning equipment.
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Golf by Color Slide

Combining color slides of famous golf
courses with an electronic system that
computes ball direction and distance from
the impact, a new “driving range” allows
amateur golfers to play indoors. The ball
hits the nylon sereen of the Golf-O-Tron.
Then the next slide, showing the same
hole from the new position, is projected.

Nuclear-Powered Dirigible?

With passenger and crew space located
inside the airframe, instead of slung from
a gondola, an atomic-powered dirigible
has been proposed by a college professor.

Designed around a reactor now under
development by General Electric, the huge
airship would cruise, theoretically indefi-
nitely, at about 100 m.p.h., propelled by
two counter-rotating props in the stern.
It would get lift with helium.

Start on Top

Shown here out of the water, a starting
block for water skiers would be sub-
merged just below the surface to allow
skiers to begin their runs in an upright
position. It's adjustable for varying depths.,
$34.95. Carr Manufacturing Co., Big
Rapids, Mich.
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High and Outside

Glass-enclosed, a small elevator

rides
along the outside of a Los Angeles, Calif.,
apartment building from the second floor
to its swimming pool. Another elevator,
also outside and glass-enclosed, rides from
the second level to the other floors of the
6-story building.




Ocean-Bottom Homes

By Captain
Jacques-Yves
Cousteau

for Skin Divers

Can man live beneath the sea? For seven days
these two proved Homo Aquaticus can be a reality

N SEPTEMBER 14, 1962, I watched two men return to
live in the sea, the element from which the beginnings
of man emerged some millions of years ago.

While this was the start of an experiment to prove that
man can live and function in the pressures beneath the sea,
to me it was much more. It was the culmination of years of
work and belief; the birth of Homo Aquaticus—the fish man.

I am not a scientist, I am an explorer. As director of the
Musée Océanographique in Monaco, it is my duty to explore
the world beneath the oceans, bringing back facts and arti-
facts. But this has never been enough. My goal has always
been to free man from the slavery of the surface, to invent
ways and means of permitting him to escape from natural
limitations, to breathe in an unbreathable element and resist
higher and higher pressures. And not only to resist, but
perhaps to adapt himself, to move about, react and live
within the sea and take possession of it.

It has begun. Two men, experienced divers Albert Falco
and Claude Wesly, remained underwater for a full week.

PERCEPTION AND DEXTERITY tests were given to the OCEANAUTS ENTER AND LEAVE the chamber by an
two oceanauts on the seo floor. Both divers com-  open tunnel in the bottom. Like on overturned glass in
pleted the wvarious tasks at normal surfoce speed a pan of water, interior pressure keeps out water
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They lived in a 17-foot cylinder, eight
feet in diameter. This “house” was sup-
plied with air compressed to equal that
of the sea outside, and the men went out
into the water with Aqua-Lungs to work
five hours each day. Our experiment was
a success.

It began, for me, when I made my first
dive with a face mask in Toulon, and I
saw the world that was beneath the sur-
face of the sea. After that came the in-
vention of the Aqua-Lung, which I de-
veloped with Emile Gagnan. This cut the
umbilical cord. A diver was no longer
connected to the surface by lines and
air hoses. He was no longer held to the
bottom by lead shoes. With the skin suit
and flippers and self-contained com-
pressed air, he was free to move about
in the manner of a fish. But there was
one major problem that remained—the
time limit of submersion.

At atmospheric pressure on the sur-
face a diver breathes 30 quarts of air per
minute. Thirty feet beneath the water,
where the pressure increases at the rate
of 44 pounds per square inch for each 100
feet of depth, he requires 60 pounds of
air per minute. An air supply sufficient
for 100 minutes on the surface will last

only 12% minutes at 230 feet beneath the
water, Coupled to this problem is the
body's reaction to pressures at extreme
depth. In surface breathing, the blood and
tissues normally dissolve the gases which
constitute the breathing mixture. Under
increased pressure (underwater) the
blood dissolves more and more oxygen
and nitrogen. This is a gradual change
as the diver goes down and the body
adapts to the change, reaching a level,
or saturation. As the diver surfaces and
the pressure is lessened, the dissolved
gases gradually escape. If he surfaces too
quickly, the internal pressure of the gases
is stronger than the external pressure and
the gases escape violently, forming bub-
bles in the blood, nerve tissue and bone
marrow, causing paralysis, convulsive
spasms and sometimes death. The diver
must therefore surface slowly, going
through stages of decompression.

In a five-hour dive at 75 feet, the diver
must take three hours and 32 minutes
to surface. This fact of life is what made
our time for work and exploration ex-
tremely limited. The only solution, I de-
cided, was to create a living quarters on
the bottom of the sea so that divers could
stay down for weeks at a time, adapt to

DOCTORS, WHO ARE ALSO EXPERT DIVERS, maode daily visits to the oceanauts
for o medical check, keeping complete records of their occlimatization
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the environment and not be concerned
with the need for decompression.

So, we designed and built our first
underwater “house,” and christened it
Diogenes.

The walls of our cylinder were of sheet
metal only .16 inch thick. They would be
stabilized by equipressure, creating a
pressure within the chamber equal to the
pressure of the water outside. On the floor
of the cylinder was a tunnel opening on
the water, with a ladder for entering and
leaving. The cyvlinder was actually like
a glass upturned in a pan of water, noth-
ing more.

Off the coast of Marseilles, we towed it
into position, sank it to the bottom in 33
feet of water—the equipressure estab-
lished as it went down—and anchored it
with heavy chains to huge blocks of pig
iron.

On the surface were our two research
ships, Espadon and Calypso. This was the
lifeline to the shelter. Hot water for a
shower was piped from the boats through
a plastic tube, and meals were cooked
on the boats and sent down in ordinary
pressure cookers. The remainder of the
equipment operated from the main con-
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FOUR ROOMS WITHOUT A VIEW, this undersea "house” will be placed at the
bottom of the Red Sea, the next step in Cousteau’s settlement progrom

trol on the Island of Frioul. There was
electricity to operate the four infrared
lamps to heat the chamber, and for their
radio and phonograph. There were also
three telephones, a television set for re-
ceiving the National Programme, and a
special line for our closed-circuit tele-
vision camera.

When all was ready our divers—the
first oceanauts—went below and took up
residence. For the first hours it was like
an apartment house, with doctors, tech-
nicians and photographers coming and
going. But then they were alone, and at
my headquarters on the Island of Frioul,
the rest of us settled before the closed-
circuit television to watch and listen to
everything the divers did and said in their
ocean-bottom home.

Our project was simple, but exciting.
No man has ever lived beneath the sea
for more than 12 hours. In a submarine,
atmospheric conditions are created, so
the occupants are actually on an island
beneath the sea. Our oceanauts would
live under hydrostatic conditions. The
shelter would keep them dry and supply
them with an air mixture they could
breathe, but the pressures would equal
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the sea pressure. We wanted to know the
physiological and psychological effects of
these conditions on the human body.

Falco and Wesly were chosen for this
task for many reasons. They are both
excellent and experienced divers. Falco
is our best diver, so he was made the
leader because I know he won't take
chances foolishly. Besides, Wesly is en-
tlI‘El_Y devoted to him and will follow him
in anything. It was Falco who went down
800 feet in our experimental “sea saucer’
to explore the pitch black canyons off
Port-Vendres. Both men are steady and
without fear.

But on the first night Falco awoke from
a nightmare and could not return to sleep.
He's recorded his feeling in his diary:

“I must get out. I feel suffocation,
anguish, panic. A band is throttling me.
I wake up. I go to the exit and look at
the water. I check the gauges one after
the other. All is normal. Claude sleeps
peacefully. I go back to bed, but I can-
not sleep. I feel quite alone, isolated,
trapped. I have an irrational fear. What
if the porthole were to break? I wish I
could sleep. The noise of the air escaping
from the water is infernal—much more
apparent than by daytime. The bubbles

burst incessantly, as in a huge kettle.
It is like the noise of huge pebbles hurled
on the beach by tremendous waves.
Claude is sleeping very well.”

This was the only period of panic. The
next day they began their period of work;
two hours in the morning and afternoon,
one hour in the evening. The major proj-
ect is to build a large fish trap—a wire
enclosure for collecting and holding fish.
The two men left the shelter in the morn-
ing and “went to work.,” They had no
trouble in handling materials or using
tools. This in itself was a revelation, out-
dating the haphazard use of nets for fish-
ing. As Falco wrote in his dairy: “The
fish are extremely docile. We could herd
them with ease into a fish cage 10 times
the size of the one we've built.”

Following each work period our two
doctors, an endocrinologist and a physi-
ologist who are also expert amateur
divers, went below to put Falco and Wesly
through psychotechnical tests, such as
placing together cubes of various colors.
There was also a complete physical ex-
amination.

The record shows that the fatigue of the
oceanauts was at its worst at the end of

(Please turn to poge 182)

~ Strange Lounde of the

H ANCIENT SEAS, countless eons ago,
animals began makmg noises.
i Underwater sounds went undetected
© - until recently chiefly because vibrations
- within the water are imprisoned by the

A fish's swim hladder a gas-filled bag,
ﬁ up and amplifies vibrations in the
. A wide ﬁnel:f of fishes make spe-
with definite drumming
muscles e from the backbone or
ull to the swim bladder. Contractions
these muscles throw the swim bladder
~ vibration, producing sounds. The
saker and its kin produce a roll of
grunta or croaks. Older and larger
.. fishes pitch the note more than an octave
’Eﬁimﬂw' ﬁt&ﬂg’e:h and snu&llier Elnes of the
. same owing t their voices
% H:ange as they grow!
©  Along our Atlantic shores in Chesa-
S peake Bay, the normal influx of migrant
~ croakers to spawn kept sleepless
@ large number of Navy personnel and
~ scientists during the spring and summer
_of 1942, A hydrophone network had been
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installed to warn coastal defenses if any
Axis submarine approached. In late May
the croaker invasion began, and during
the evening hours the loudspeakers of the
warning system sent out sounds resem-
bling pneumatic drills in concrete.

By the time the din had been traced to
the croakers, the Bay held between 300
and 400 millions of these fish. The coastal
defense system is now equipped with
croaker-proof filters.

The sea is full of sounds, for all manner
of living things from shrunns to whales
call hack and forth. Men eavesdropping on
the underwater world with the help of
hydrophones have come up with every
possible comparison: buzzing, cackling,
chirping, clucking, crackling, croaking,
drumming, grinding, groaning, grunting,
moaning, snapping, squawking, squeaking,
whining and whistling. In addition they
have listed noises suggesting coal rat-
tling down a chute, the dragging of heavy
chains, a loose bearing on a reciprocating
engine, the irregular put-put of an out-
board motor about to stall, steaks sizzling,
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OBSERVATION TUBE for viewing undersea life is put
into position off the southern coost of Fronce as
poart of Cousteau's oceanographic research program

LOWERED INTO PLACE to cap the 180-foot tube, this
floating islond will house scientists studying the
habits of sea life from within the submerged tube

Ckin Divere” World

the dull roll of a soft-shoe dancer on the
top of an empty barrel, and a band saw
cutting through sheet metal.

The use of sound varies greatly be-
tween the sexes. The male satinfin shiner
defends a definite territory with thumping
sounds. For a female, though, he purrs.

Among the loudest recorded calls are
those of the male toadfish in mating sea-
son. He roars like a foghorn, repeating
the sound at 30-second intervals. A pet
sea robin makes a purring sound when
rubbed, but emits a burst of unpleasant
noise when annoyed.

Dr. Marie Poland Fish of the Narragan-
sett Marine Laboratory (University of
Rhode Island) noticed that among 26 dif-
ferent kinds of call-makers only three
raised their notes above 1600 cycles per
second. These stridulatory sounds went
as high as 4800 c.p.s.—almost four octaves
above middle C. The “growl” of toad-
fishes off Bimini in the Bahamas, however,
ranges as high as 6000 c.p.s.

A fish hears perfectly with inner ears
close to the brain. Those living around

coral reefs must suffer at times from the
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din, for of all underwater noises the most
widespread and persistent come from
small animals in sea crannies. They are
not fishes but shrimps, which rarely grow
much beyond two inches. These noisiest
neighbors in the world of the skin diver
are called snapping shrimps or pistol
shrimps because one claw is greatly en-
larged and modified to form an effective
water pistol.

Dr, John C. Lilly, an experienced neu-
rophysiologist, is exploring the possibility
of interspecies communication between
man and dolphin. Whether the animals
will prove able to learn simple English
more easily than Dr. Lilly and his as-
sociates can learn to bark, squawk, click,
whistle, ereak, blat and quack like por-
poises, remains to be seen.

Learning to identify and make use of
underwater sounds is a new scientific
game. The denizens of the seas are in-
finitely wvaried and mysterious. Their
voices, coming from the deeps, fairly cry
for attention.

—Condensed from The Senses of Animals
and Men by Lorus J. and Margery Milne.
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Convertible Fisher

g
. PRy : The Narragansett, an 83-foot

eyl automated fishing vessel, can be
Rk ,g B Y | converted to trawler, seiner or

P T T ' drag fisher in less than a day.

PTTT +  FOCSE!D S
v "ot Built by Blount Marine Corp.,
St | ; Warren, R.I., Narragansett fea-
tures trawl doors in the stern,
and a 130-horsepower diesel
winch and boom for hauling nets
in any weather. She is also
equipped with radar, fish-finder
recorder and sonar. All equip-
ment is operated off a single con-
sole overlooking the deck.

The main propulsion engine is
a 380-horsepower Caterpillar D-
353, which drives a 60-inch Hus-
tad controllable pitch propeller
through a gear-belt system. The
craft has a speed of 11.2 knots.
Her 5000-gallon fuel tanks allow
a cruising range of 2500 miles.
The fish load capacity is 4800
cubic feet, and there are provi-
sions for lobster tanks.

-

It Parks—Sideways

Wheels that extend from under his car's
chassis let a Belgian designer-engineer drive
sideways into the tightest of parking places.
Spending more than $40,000, he added to his
Chrysler Imperial such gadgets as radio controls
so he can call his car to him at the curb and
radar to slow it if it nears others in a fog.

Hitchhikers into Space

Instruments for supplementary experiments
in space can now be sent aloft in pods riding
piggyback on Atlas ICBMs. The units, each
carrying several experiments, can radio data
from as high as 600 miles. The standard General
Dynamics pod is 8% feet long and has a pay
load of 350 pounds. One type is recoverable,
the other burns up on re-entry.
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Lightweight Golf Bag

Weighing a little over a pound, a plastic
golf bag has individual tubes for five clubs
and special compartments for balls and
tees, cigarettes and valuables. Designed
for lady golfers by W. J. Gamin Co.,
Jackson, Mich., it sells for $7.50.

Big Wheel

Operated by pedaling a chain-driven
rear wheel against the inside of its large
wheel, an unusual unicycle is steered by
the rider's leaning to right or left. It's a
product of Cap's Cycle Shop, New West-
minster, B.C.

Light-Beam “Rifle” Zeroes In on Targets Seven Miles Away

What looks like a new infantry weapon
is actually a laser range finder that meas-
ures distances by firing light beams at
targets—up to seven miles away.

Light leaves the right barrel of the unit
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at a speed of 186,000 miles per second and
is reflected back into the telescope (left
barrel), A timer computes the distance.
The Colidar (coherent light detection and
ranging) is made by Hughes Aircraft.
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EASILY ERECTED by one per-
son, tent slides up on metaol
rising track when sides of
trailer are pulled out. Closed
for travel, trailer is 50 inches
high, & feet 7'2 inches wide

Six Can Eat and Sleep in Camper

NFOLDING RAPIDLY at a campsite—and then convert-

ing easily from kitchen-dining room to bedroom for six

—a new camping trailer offers floor space of 7'z by 11 feet.

Designed by David Melbye of Oak Lawn, Ill, the unit has

a three-burner stove, refrigerator, storage space, benches,
bunks, table and two storage drawers under the trailer.

The aluminum-bodied camper, made by Rollar Corporation,

Evergreen Park, Ill., sells for $795 unfurnished, $995 furnished.

SET UP AS KITCHEN and din-
ing area, one pair of bunks
fold to provide seating ot
plastic-topped  table. The
stove, ice box and cabinets
are portable to offord easy
storage when unit is closed.
Heavy-weight duck covering
is removed to show interior

CONVERTING to sleeping
area in less than 10 minutes,
four bunks fold out, and the
table disappears beneath one
of the bunks. Area beneath
bunks on right is large
enough for sleeping bogs
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Driving Opel’s New Kadette

By R. F. Raguse

Fhet hs b
H!;ﬂ_ngc I:Iic{liing

EVERY MORNING during o two-week winter test in Germany, PM drivers
found they needed o push to get the Kodette up out of the driveway. Gas

consumption was excellent considering the weather, but performance made
carburetor appeor to be set too lean. Plain lines drew flattering attention

THE OPEL KADETTE from General
Motors’ West German subsidiary might be
called the European Chevy II. It is me-
chanically simple, with a water-cooled,
in-line, OHV four-cylinder engine up
front, driving rear wheels. Departures
from the ordinary are in the rear sus-
pension and drive shaft.

The plain-Jane Kadette gave test drivers
the impression of more room for four than
the Volkswagen, with which it's sure to
be compared. But, actually, the VW seat
room is nearly an inch wider. Despite
quiet styling, the test Kadette outside
PM’s European office for two winter weeks
drew lots of attention from passers-by.

The 60.6-cubic-inch engine has a full-
flow oil filter, 7.8:1 compression ratio, and
46 horsepower—twice that of its pre-war
namesake. Its 200-watt generator strained
to keep the six-volt battery up. The drive
shaft runs from the transmission almost
io the differential, up forward of a single
universal joint. Opel’'s rigid rear axle is
attached slightly off center on elliptical
leaf springs by pivoted control arms to
limit its motion. But the extra unsprung
weight requires stiff springs.

With only 1477 pounds curb weight, the
Kadette out-accelerates the VW. At 1820
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pounds test weight, PM's unit did 0-62
(0-100 kilometers an hour) in 282
seconds. Top speed was 741 m.p.h. But
light weight has its darker side: We had
to be pushed out of a snowy drive every
morning.

On good roads, Kadette rack-and-pinion
steering and independent front suspension
are fun to use. Cornering stability is fine
but steering gear in front of the block
is vulnerable to deep-rutted roads. Turn-
ing diameter is less than 33 feet. All four
forward gears are synchromesh but even
experienced drivers needed several tries
to engage reverse, which often clashed.

In Europe’s worst winter in years, the
Kadette gave us 28.9 m.p.g. overall, but
testers felt the mixture was over-lean.

After Opel was committed to the Ka-
dette, along came the Morris 1000, Renault
Dauphine, and DKW with more original
designs. Last August Opel finally showed
40 Kadettes, but none reached dealers
until October. Even so, its conservative
lines, economy and reasonable perform-
ance may still outshine competitors. GM
won't admit import plans, but for com-
parison the current Opel Rekord costs
about $500 more here than in Germany.
The Kadette goes for $1269 there.
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Diaries of Destruction

- Will Their Secrets Make Flying Safer?

Robot spies that withstand searing heat and
giant impact, are pinpointing air-crash causes

By Frank A. Tinker

UESDAY IS THE TAIL END of the
exodus from Miami for its week-end
vacationers. Last February 12th was no
exception. Northwest Airlines’ Flight 705,
a Boeing 720B jet, had 38 passengers aboard
when it took off that afternoon and melted
into a threatening sky. A standard radar
departure gave a ‘steer’ around weather.
The Miami ground controller was help-
ing veteran pilot Roy Almquist by radio to
avoid the worst of the buildup when the
heavy weather obliterated the plane's
‘blip" on his scope minutes after takeoff.
Then, at 48 minutes past one, Flight 705
reported, “We're just out of 17,500 (feet)
and standing by. . . .” After this, silence.
Further transmissions from the controller
went unanswered. Those few words were
the last clue to the big jet's fate until its
wreckage was found by searchers next day
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splashed over the Florida Everglades.
Civil Aeronautics Board investigators
and rescue teams dodged alligators, snakes
and other wildlife getting to the site aboard
tracked “weasels,” able to negotiate the
shallow water and bogs of the Florida
badlands. But this investigation contrasted
dramatically with most air crash probes
you've read about. Instead of salvaging
every scrap of metal and fabric, and
piecing it together in an attempt to find
from the assembled wreckage the most
likely cause of the disaster, this time the
crash detectives sought and found a single
item about the size of a basketball.
This was the flight recorder, an instru-
ment that traces the plane’s movements
during its flight and fatal plunge. It is a
diary of destruction, a second-by-split-
second account of just what the aircraft
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AIR CRASHES, like ill-fated Flight One (left), maoy
not be in vain. Its flight recorder (below), though
domaged, solved this crash, may help prevent others

RECORDER'S CASE, when new, looks like this. It is RECORDER'S INSIDES include metallic tape that is
constructed doubly thick te withstand G-forces  inserted just like roll of film, ond mechanism to
of 100 and insulated to withstand heat of 1000 C.  record information on four aspects of each flight
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EVERGLADES CRASH last February was typical of new trend in accident in-
vestigation. Crash detectives searched first for jet's flight recorder, went
back later to clean up wreckage. But recorder told them all they needed

did in its erucial final moments of flight.

The recorder’s tracings are the investi-
gators' primary tool because, as happened
in the Everglades crash when all on board
were killed, the instrument’s voice often
is the only one to return from the grave
and explain what happened.

Flight 705's recorder was flown immedi-
ately to CAB headquarters in Washington
for the “readout,” which would tell its
tragic tale and perhaps reveal which part
of the aircraft’s system had failed.

Despite the impact which shredded the
craft, the recorder did its job. It showed
that after the last transmission the jet
climbed as planned to 19,400 feet. The pilot
reduced his airspeed to 250 knots to lessen
the impact of the turbulent air.

But this was no ordinary storm. A tre-
mendous buffet of descending air must
have struck the craft, for the recorder at
this point showed a sudden negative
(downward) force of 3.5 times that of
gravity. Aircraft wings are stressed pri-
marily for opposite loads, and this blast
far exceeded the design limits. Thirty sec-
onds later, according to the spy, the plane
nosed over. Its speed built to 620 m.p.h.
and the indicator went off the graph with
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10,000 feet still to go in its drop to de-
struction. The sturdy black box passenger
thus pointed an accusing finger at the
violent turbulence aloft.

During the half dozen years recorders
have been in use, they have proven their
value many times over. They have been
battered, burned and crushed beyond re-
cognition, but still usable. They have been
pulled from burned-out hulks and from
crashes in which scarcely any other frag-
ment of the plane equalled their own size.

The secrets these mechanical spies have
revealed are important and often surpris-
ing. The recorder tape taken from Ameri-
can Airlines' ill-fated Flight One of
March 1, 1962 is typical. This plane crashed
in Jamaica Bay, N.Y., after takeoff from
Idlewild, killing all 95 aboard. Although
the instrument was badly damaged (photo,
page 109), it was usable for readout. The
sketch (right) shows its tracings.

As interpreted by the CAB experts, the
tracings showed that lift-off came at 28
seconds past 10: 07, Nine seconds later, only
80 feet off the ground, a gentle left turn
was started, because pilots must comply
with Idlewild's noise-abatement program:
‘... do not delay turn. . ..” At 48 seconds
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SOME RECORDERS are carried in plane’s wheel well,
others in radio rack. Employee points to niche which
carried recorder of F-27 thot croshed in Salt Loke

past the minute, the controller instructed
Flight One to contact Departure Control.
Six seconds later a second turn to the left
was begun and at one second after 10:08
the pilot reported on Departure Control's
frequency. All this can be compressed into
a few millimeters of tape.

When flaps were raised, a surge in air-
speed from 190 to 200 knots left its mark
on the recorder. The plane was in a bank
—shown by the rate of turn in the heading
trace. At seven seconds past 10: 08 that rate
suddenly tripled! Twenty-four seconds
later, the direction of the turn seemed to
reverse itself instantly—an impossibility
with large planes. Interpreters reasoned
that here the gyro compass spun as the
bank approached the vertical and its bal-
ance mechanism was upset. The acceler-
ation trace shows heavy stall bufieting.
Unnaturally high airspeed indicates a
possible sideslip. Some of these maneuvers
were confirmed by witnesses, but the actu-
al details could be distinguished only by
the recorder itself.

At 49 seconds past 10: 08, less than two
minutes after takeoff, the Fordham Uni-
versity seismograph recorded the final
impact of Flight One. It was also the last
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moment of life for 87 passengers and 8
crew members.

After tests with similar planes, dupli-
cating the maneuvers described by this re-
corder, the CAB concluded that a mal-
function in the rudder control system must
have thrown the plane out of control

The precision and impartiality of the
recorders are often uncomfortable. The
mid-air collision of a Douglas DC-8 and a
Lockheed Constellation over Staten Island,
N.Y., which killed 128 persons in 1960, is
a case in point. CAB experts recovered the
fire-blackened DC-8's recorder. The Con-
stellation, a piston-engine plane, didn't
have one. Reading back along the tape
from the moment of impact, experts could
follow every maneuver of the plane and
compare them with separately recorded
instructions given by air-traffic control
on the other end. Together they told a
dramatic tale.

Approaching New York in zero visibility,
United Airlines’ Flight 826 from Chicago,
a four-engine jet, had been cleared at
10:15 to “Preston Intersection.” This is
a precise imaginary point where signals
from two omni range stations intercept one
another. The assigned route was along
Victor Airway 123; altitude 25,000 feet.

But at 10:25:09, the New York control
center changed instructions. “United 826
cleared to proceed along V-30 until inter-
cepting V-123 and that way to Preston.
It'll be a little quicker.”

The plane’s recorder dutifully traced the
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READOUT MACHINE aids investigotors. Tape is
smoothed out under glass, trocings ore magnified on
scraen, and computer measures each minute marking

OTHER RECORDERS may also be ploced in planes. In-
vestigators would like more channels on present flight
plus voice and maointenance recorders

recorders,

change in direction. But the 11 miles thus
saved meant that the descent had to be
steeper. At that same moment the TWA
Constellation, a four-engine piston plane
flying as Flight 266 from Columbus, Ohio,
was heading for an area only five miles
North of Preston, under direction of La
Guardia airport’'s radar controller. If all
had gone according to plan, the DC-8
would have pivoted eastward over Preston
while the Connie went on in to land.

At 10:30:07 the center controller ad-
vised the DC-8: “Descend to and maintain
5000 feet.” A few minutes earlier its re-
corder had begun to show a continuing
increase in airspeed as it slipped down
through its shortened route. It passed
through 14,000 feet— losing 7000 feet in
three minutes, according to the recorder.

“Look like you'll make Preston at 5000?7"
the controller asked.

“Er, will head it right down . .
a garbled word or two).”

At 10:32:16 the Connie was one minute
from its holding pattern at Linden, N.J.
Control again contacted the jet: “United
826, if holding is necessary at Preston,
(use) southwest one-minute pattern. . . ."

Now the recorder showed the jet's speed
at 410 knots, almost twice as fast as the
rule book specifies. Then there was an
abrupt slowing as the pilot probably used
reverse thrust.

At 10:33:01 jet Flight 826 advised it
was passing through 6000 feet. Control an-

(Please turn to page 176)
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Mountain Cats on Treads

Steep slopes and rugged terrain
are simple obstacles for a new
group of mountain tractors. Trav-
eling on rubber tracks (which are
actually motoreycle tires), these
rough-country rovers climb 45-
degree slopes with ease.

The machines, which have six-
horsepower engines, are steered
by hand controls that operate
friction clutches.

Shown at right is the Kodiac
($775) built by National Mfg. Co.,
Colorado Springs, Colo.; below is
the Power Track ($750) by Power
Track Co., Denver; and the con-
trols at lower right are on the
Bobeat ($650) by Bobeat Indus-
tries, Fountain, Colo.

The machines weigh from a
little under 200 pounds to 300
pounds.

Airborne Police Dog

Alsatian dogs, trained for police
work in Britain, are now learning
to chase ecriminals from heli-
copters.

A special kennel built into the
side of the aircraft carries a dog
on the mission. When the fugitive
is sighted, the whirlybird swoops
down, and the dog jumps out
and gives chase.

The new method, according to
the police of Oxford (where it is
being tested) is especially valu-
able when the hunted man is
sighted in rough terrain where
cars can't go and the helicopter
can't land. The dog can jump out,
keep the man cornered until the
helicopter can find a landing
place, and the police then make
an arrest. The dogs are called
hover hounds.
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New For Your Home

BROADLEAF WEED KILLER with plasfic irigger strop
fires ot o lown weed; o foomy trocer momentarily
marks treated spot. Deadly on yord daondelions, the
23-ounce pressurized con contains over 500 shots.
Price: $1.49 from 5. C. Johnson & Son, Racine, Wis,

MEW TREADS for worn mower tires (of aute tire rub-
ber) slip on without removing mower wheels and fit
standard tires from B% to 11 inches across on reel
mowers, lawn carts, tillers. Cost is $3.95 o pair.
Gates Rubber Co., 999 5. Broadway, Denver 17, Colo.

BAKING PAN of aluminum becomes 49 different sizes
when detochable sides ond cenfer divider are ad-
justed, or it bokes two different cokes ot once. Wax
paper lining prevents leakage through slots. Price is
$3.95; The Lighthouse Inc., Dept. 78, Plymouth, Mass.
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AUTOMATIC DRINKING FOUNTAIN for pets refills as
your dog drinks, providing o constont supply of
fresh water. Height is adjustable. Price of $7.70 in-
cludes 2-foot hose, couplings, bracket, pipe, valve
and bowl. By Turen, Inc., Dept. 101, Danvers Maoss.

LABEL MAKER with alphobet wheel mokes raised
white letters on colorful plastic adhesive tape. Dial a
letter, squeezs handle; fast-finished lobel is snipped
by its cut-off blade, ready to apply to any surface.
By Dymo Industries, Box 1030, Berkeley 1, Calif.
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PUSH-BUTTON LOCK quicksets to any of 1080 combi-
nations, your finger being the key. Push eny or all
five buttons in the order you select, flip the drawer or
door kneb right to open or left to lock. Costs $8.95;
Simplex Llock Cerp., 150 Broodway, M.Y. 38, M.Y.

CLOTH PRINTER unit of self-inking roller, and sepa-
rate base with template top, prints up to four lines
of permanent maorking. Lobel-maker labels (left) are
fixed to base, then camp clothes, etc., are inserted and
roller used. Unit with label tope costs $5.95 from Dymo.




ELECTRONICS

RADIO * TELEVISION » HI-FI

Adapt for FM Stereo at
One-Third the Cost

/ HEN CONNECTED to your present

FM tuner and stereo amplifier, this

compact adapter will bring you FM stereo
broadcasts.

The cost is about $20 and you get the
expensive extras you can't find in com-
mercial adapters selling for less than $60.

The 2-tube circuit includes a neon in-
dicator that lights when you're tuned to
a stereo broadcast. Then there’s a silencing
circuit that cuts off the tuner unless you
are tuned to stereo. Best of all you get
the full 20-15,000-cycle response that the
station is transmitting.

There is one decision you have to make
before you start. Do you need a power
supply? If you can tap off 6.3 volts a.c.
at 0.6 amp. and 180 to 200 volts d.c. at T ma.
from your existing equipment, you won't
have to bother building one. If these volt-
ages are not available, add on the power
supply circuit shown in the schematic.

The schematie diagram shows the wir-
ing in detail and the parts list can be
filled by most electronics supply houses.

Your most difficult job will be align-
ing the adapter after it is completed.
You'll need two things for this: a stereo
program being broadcast and an audio a.c.
vacuum-tube-voltmeter (vtom).

Start off by connecting the adapter’s
input plug to the FM tuner’s multiplex
output jack. Then turn on the tuner and
adapter and tune to a station you know is
broadcasting stereo. Watch the tuning in-
dicator on the FM tuner and adjust for
the strongest signal.

Now connect the audio a.c. vtvm to either
end of transformer T1's primary and slow-
ly adjust the slug in the transformer for
a maximum reading on the meter. Then,
leaving the meter connected to the same
spot, adjust L3 and L2 for a maximum
voltage reading. Work back over TI1, L3

THERE'S ONLY ONE CONNECTION to make to the FM tuner. Toke the shielded
lead with the phene plug en the end and push it inte the multiplex jock
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1% 12AX7 JECC-83

iz ME-51 ik

MNEOM
STEREO
INDICATOR

1
ATE

COMPLETE CIRCUIT of the Z-tube mul-
tiplex odopter. There are four stages
as each tube is a dual triode. Note ihe
automatic neon stereo indicator lamp

YOU NEED THIS power supply only if
you can't tap off the needed voltoges
from your tuner or amplifier. It can be
built right onto the odapter chassis
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Parts List

R1—220,000 ohms

R2—3 megohm pot [see text)

R3, RID, R14, RI1&, RI7—I] megchm

R4, RI5— 1000 chms

RS, R—100,000 ohms

RE, RI9, R20—122,000 chms

R7—150,000 ahms

RE, R26—2200 chms

RIN, RI2—A47 000 ohms

RI13, RI5—470,000 chms

R 16—56 000 ohms

R21, RZ2—10,000 chms .

Ri3, R24—&8 000 chms

RI7—8200 ohms

All resistors, '5-woatt carben, 109 tolerance

Ci,C3, Cé, CII, CI12, TI13—0.1 MFD

C2—100 PFD

Ca—| MFD, 100 volis, molded paper

C5, C14, CI5—470 PFD

C7—.002 MFD

CE—.0062 MFD

C5—.001 MFD

Cl0—.0015 MFD

Cib, C17—.02 MED

ClB—Three section electrolytic, 40—40—40 MFD,
300 volts

All copacitors ceramic rated at 200 volts or better
unless noted

Vi, V2—=I12AX7/ECCE3

Vi—&CA4
TI—Miller tronsformer #1357
Ti—Power transformer: 115-velt primaory; 350-voli

20-mo ct. ond &.3-volt 0.6 omp. secondaries

Li—Miller coil #1358

L2—Miller coil #1351

L3—Miller coil #1358

11, Ji—phonojocks

D1, D2, D3—IN54| dicdes

Sl—spst toagle switch

PAC 1, PAC 2—Erie PAC 1101. if not available use
separate components as thown in schemaotic

Meon lomp assembly including NE-51 lamp

Phono plua, S-foot length of shielded cable, two
9-pin minioture fube sockets, 5 x & x 2 inch chassis
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and L2 at least three times. Disregard the
neon lamp which will light before max-
imum reading is reached.

Next, connect the left and right outputs
of the adapter to an unused pair of inputs
on your stereo amplifier and listen for
separation (how isolated one channel is
from the other). Use a 3-megohm poten-
tiometer for R2 and adjust it for maximum
separation. From this point on no further
adjustments will be needed.

The automatic nature of the adapter
can now be tested. Tune across the FM
band and note the complete absence of
sound until vou hit a station broadcasting
in stereo. If you tune rapidly, the neon
indicator may blink once or twice as you

hit transient noise peaks between stations.
This is normal and should be disregarded.

Bad-Signal Rejector

Another built-in feature of this adapter
is that it will reject any stereo signals
that are too weak to give good reproduc-
tion. So if a signal is picked up and heard,
it will be reasonably strong and sound
good. Nevertheless, if you prefer to listen
to weaker stations, even though they may
be noisy. vou can lower the rejection
point by decreasing the value of the 1-
megohm resistor connected between T1's
secondary and D3.—Leonard Feldman
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NEW IN

Electronics

ADD FLUORESCENT LIGHTING tha easy way. Just
screw in a Saturnlite. It has a 22-watt circular lomp
with the light output of a 75-watt bulb. $12.95 from
Saturn Mfg. Corp., 414 Main 5t., Woodbridge, N.J.

ATOMAID turns anything electrical on and off by remote control. Plug the appliance to be controlled into
the receiver (cbove right) and plug the receiver into any handy outlet. The transmitter stays by your side.
Push the button for on and off. $59.95 for the pair of units. Gentronics, 3226 16th Ave. W., Seattle, Wash,

FOOLPROOF BUILDING is designed into the 50-watt SA-50
sterea-amplifier kit. Parts are arronged in the order they are to
be used ond blister mounted to hold them in place. 5B9.95 less
cabinet. PACO Electronics, 70-31 84th 5t., Glendale 27, M.Y.
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ILLUMINATED PLAMNTER, teamed up with
o built-in barbecve grill, mokes cookouts
more ftempting than ever, day or night
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IKE SO MANY PATIOS, ours was

nothing but a concrete slab. Unat-
tractive, uninviting, it was like sitting out
in left field.

We had it poured when the house was
built and couldn’t wait to do something
with it. We liked the idea of a planter to
add a touch of living color. We liked the
idea of a table-top grill with counter
space alongside to set things. And we
liked that fenced-in feeling you get with
a railing. We wanted a post
lantern which would make the
planter come alive with light
and become a part of after-
dark cookouts. The photos you
see at the left show how our
ideas came to life and how
our plain patio slab blossomed
into a showplace setting.
® The built-in charcoal unit
we used is one of several on
the market. We picked a Nu-
tone since it has a flange on
three sides to rest in a well

it from rain, we keep the grill covered
between cookouts with a piece of sheet
plastic, hemmed along two edges for
weighting with curtain rods. I tiled the
counter top with regular hearth tile and
applied a liquid dressing to protect it.

@ Although I had never laid brick, I was
surprised to find it wasn't the skilled job
I anticipated. As long as I kept the corners

plumb, the rest was a case of keepl.nf
the courses running straight and leve

By Wayne C. Leckey
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and can be lifted out for winter
storage. The dimensions given
are for this unit. To protect
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MY FIRST STEP was digging out for a footing, stak-
ing o form level with the patio slab and erecting
a post lantern which will be anchored in the foot-
ing. Braces keep it standing plumb, both directions

much as you would in stacking a set of
building blocks. My yardcart made a dandy
little box-on-wheels for mixing the
mortar, and the four bricklaying tools
I had to buy were just a trowel, a level,
a joint raker and a ball of string.

® My first job was to provide a concrete
base at one corner of the patio slab, and
from the sequence photos on this page,
you can see how I first had to dig an L-
shape hole about 18 in. deep and line it
with a 1 x 4 form set level with the top
of the slab. The post lantern had to be
set in position at this time too since it
was to be anchored in the footing. After
running plastic-covered cable from a
switch in the house to the lantern and
then burying it below ground, I plumbed
the post and then braced it to hold it so.
With the braces nailed to stakes, I used a
couple of C-clamps to clamp the braces
to the post.

® It was convenient for me to order
ready-mix concrete and it saved me the
job and mess of mixing it myself. How-
ever, you could make use of packaged
dry mix. It took 1% yard of concrete to
fill the form, and since it serves as only
a footing, I merely struck it off with a
board flush with the form and patio slab.
The overall size of the footing given in
the blueprint is based on the use of
8-in. bricks with 3% in. mortar joints.

® In studying the blueprint, you'll note
that the planter is made one course higher
than the grill section. Also that a sheet-
metal bottom is placed in the planter when
you reach the 8th course and that the grill
well is left open at the front after you
reach the Tth course. A total of 418 face
brick is required, plus 28 common brick.
The latter are used as fill brick directly
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HOLE IS DUG for post lantern inside footing exca-
vation. Mote heavy plastic covered wire entering
post. Wire waos buried in footing, runs underground
ond wired to switch locoted ot the rear entrance

POST IS CHECKED (cbove) to be sure it's plumb prior
to pouring footing. | used a couple of C-clamps to
clamp the braces to the post. Below, form has been
filled and I'm smoothing it off. It required about
half a yard of ready-mix, will vary with footing depth
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I'VE POURED THE CAP around the top of the planter
ond am finish-troweling it. Mixture should be made
on the soupy side ond spoded with o stick so
you won't have any voids in edge of finished cap

HERE I'M ON THE HOME STRETCH—tiling the top of
the grill section with hearth tile. Censtant check-
ing with a level pays off in preducing o flat counter
top. Below, with the cookout-planter completed, I'm
making holes in the brick with star drill for lead an-
chors which | used to attach the wrought-iron railing
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ASIDE FROM ORDINARY TOOLS, such as o hammer,
saw, shovel, etc., here are the four basic tools you'll
need to loy your bricks. You can fashion your own
roker tool by notching the end of a flat-steel bar

PROTECTED BY RUBBER GLOVES, cbove, I'm hosing
off on ocid bath which is used to remove moriar
smudges from the brick and tile. It's best to do this
the following day, ot least before the mortar gets
too hard. Below, final victory ot lost—setting ihe
grill in ploce. Unit merely rests in the open well
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under the tile counter top and at the rear
of the well. Five of the face brick will
have to be cut. The plan view shows the
order in which the bricks of the starter
course are placed on the footing. The
pattern as given repeats every other
course. At points where the brick courses
merely butt, rather than interlap, I used
brick ties. These are corrugated strips of
sheet metal which are embedded in the
mortar of every other course as vou go
along. Your brick dealer has them.

I used bagged mortar mix to which you
merely add water. It took approximately
five sacks. Don't mix it too soupy or it
won't cling in buttering the bricks. But-
tering is a term used when the mortar is
applied to the ends of the bricks in
cementing them end to end. If too thin,
the mortar will slide off before the brick
can be set in place.
® Make a dry run of your first course,
placing the 37 bricks in the order given.
3% in. apart and without mortar. This will
give you an idea how evenly they space
out on the footing. Note that the bricks
rest on the edge of the existing patio slab.
This is necessary so you later can attach
the wrought-iron railing. Always keep
the bricks you are working with damp-
ened. Dry bricks will draw the water out
of the mortar too fast.

Now to actually lay the bricks: Start
with the planter section and place a trowel
of mortar on the footing where the first
brick will rest. Tap it down with the
trowel handle until vou have a 3&-in.
layer of mortar under it. Place a level on
this corner brick to check it. Proceed with
the second brick the same way, spreading
a layer of mortar for it as before. Grab
the brick with the left hand and butter
the end with mortar. Then set it in place,
tapping it down gently and easing it
against the first brick until you have a
#g-in, joint between. Excess mortar which
oozes out is scraped off flush with an
upward swing of the trowel.
® While the same number of bricks is
used in the second course, placement
shifts %% brick, so to speak, so that the
new vertical joints will straddle those of
the course below. Procedure varies also
in that the five outside corners are built
up like steps two or three courses ahead
of the rest. Here it is important that you
check them for plumb, both directions. If
you keep the corners rising plumb, you
can't go wrong with the rest. In filling-in
each course between the corner bricks,
you now lay your bricks to a string (chalk
line) stretched taut and aligned with the
very outer edge. This is done by weight-
ing the string with a brick at each end.
® Raked mortar joints give your work a
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professional look and you should stop to
do this after about every third course.
Raking is done with a special tool which
is used to rake or scrape the mortar from
the joints to a depth of about !4 in. be-
fore the mortar hardens.

® The sheet-metal (18 ga.) bottoms which
block off the two open end wells in the
grill section, as well as form a bottom
for the planter, are cut to lap the brick
about half their width. The metal is em-
bedded in a layer of mortar as you pro-
ceed. In the case of the planter, drain
holes are made in the metal bottom be-
forehand, as well as a hole to slip it down
over the lantern post. Once the top course
of the grill section is reached. the blocked-
off wells are filled with a laver of common
bricks, mortared in place, flush with the
rest. Since two full bricks make the depth
of the grill well too deep, a lining of com-
mon bricks, placed on edge, is mortared
against the back wall of the well.

® Hearth tile, ¥ in. thick and 6 in. square,
comes with two edges rounded (A in the
blueprint) one edge rounded (B), and
plain (C). Each is priced according to
shape, the plain being cheapest, and the
blueprint shows you how many of each
it takes to tile the top of the grill counter.
These are laid in mortar, the joints being
struck (troweled) concave with any suit-
able object. Only the tile along the two
sides of the well require cutting. The rest
space out perfectly.

® 1 made a simple wood form for the cap
around the top of the planter and cast it
right in place. The inner form was simply
wedged in place and the outer one clamped
to it. The clamps were left in place while
the cap was poured. I greased the wood so
the form would pull off easily. Here your
concrete mix should be made somewhat
soupy and spaded good as it is put in the
form so you won't have any air pockets
(voids) in it when vou remove the form.
The holes in the brick give good anchorage
to the poured cap.

® As final steps, I troweled a heavy coat
of flashing compound on the inside of the
planter, being careful not to block the
drain holes in the bottom. Then, wearing
rubber gloves, I washed the outer face of
the brickwork by scrubbing it with a fiber
brush dipped in a diluted solution of
muriatic acid (10 parts water and 1 part
acid) and hosed it off with water. The
acid removes all the mortar smudges from
the face of the brick, as well as the tile.
® The wrought-iron railing is a stock pat-
tern ordered to fit. Here, again, there are
any number of makers of similar railing.
If you want the design we used, you'll

have to get it from Tennessee Fabricating
* W i
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WINDOW BRIDGE for your lodder con easily be
made by drilling holes near the ends of the side rails
to hold o length of pipe which will reach aeross
the window. Pad the pipe with pieces of garden hose

HOME PROBLEMS

SCREW-TYPE MNUTCRACKER iz much more efficient
than the lever-oction type becouse the grodual pres-
sure mokes it possible to crack the shell without
crushing the kernel. If your wife doesn’t have one,
lend her @ C-clomp from your shop. It works fine

B - -

TO AVOID STAINING your hands when applying dye
or one of the new self-polishing woxes 1o your shoes,
insert one end of o rolled-up newspaper in the ice
and wedge other end in the heel to form o hondle

FOR A NOVEL stippled enamel finish en small point
jobs, use o minicture paint roller made from a foom
plastic hair curler. Just bend o steel rod as shown,
thread the end for a retainer nul ond odd o hondle
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BEMD AMND
TWIST TOGETHER

%" HARDWARE
CLOTH 107
SQUARE

CUT 2" CORMER,
BEND AND WIRE

WIRE-COATHAMGER
HAMDLE

OLD-TIME TOASTER comes in handy as o standby
when your sleek electric model goes on the blink, is
fine for comp or cottage use. Moke an open box of
Y3-in. hardware cloth and attach coat hanger handle

e b

YOU CAN MEASURE the outside diameter of a pipe
with & monkey wrench by simply tightening the jows
of the wrench over the pipe, then slipping the pipe
out and measuring the opening with a common ruler

PARALLEL CLOTHESLINES con all be kept equally tight if you
thread them through o series of small pulleys, as shown above.
Tie an insurance knot ohead of each pulley to prevent all of

LONG SHELVES won't sag if you broce them with
steel rods which pass through the ceiling and fasten
to cleats running across the joists. Use a washer and
cotter pin under eacch shelf to hold the edge level

MUT AND WASHER

+— 3" STEEL ROD '

WASHER AND
COTTER FIN

BENT TO
SUPPORT e
CLOSET ROD__—=

TULY 1963

the lines from dropping to the ground if one of them breaks

CLEAT

YOU WON'T HAVE TO worry about misplacing your
fishing license if you tope it inside the lid of your
tackle box with invisible cellophane mending tope.
This tape resists moisture and won't come unstuck
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Tot Seat for Back-Yard Swing

BACK-YARD SWING SETS are more
popular today than ever before, yet many
don’t provide a safety seat for small
children. The boxlike tot seat shown
here is designed to fit over the seat of
a regular swing and clip to the chains.
It can be attached or removed in seconds.

The dimensions given will fit most
swings, but it's a good idea to check these
against your youngsters’ swing before
beginning construction so you can change
them if necessary. Space the 1 x 2 cleats
underneath the seat so that the regular
swing seat fits snugly between them. Don't
add the eyebolts in the 1 x 2 uprights
until after you have completed the seat.

HARNESS SNAP through eyebolt locks each wpright
fo the swing chain, making it possible for mother

to install the tot seaf in o matter of seconds

Then, with the seat in place, locate them
so that they will fit through the chain
links without bearing weight.

EE" sure to 'I'ﬁ'lll'td ﬂl] [!‘XPL?RL‘(] l.‘dgf"ﬁ Elﬂd
sand thoroughly to avoid any splinters.
Finish the tot seat with a couple of coats
of bright-colored non-toxic exterior en-
amel to match the frame of the swing
set. For very small children, you might
consider upholstering the seat with foam
rubber and weatherproof vinyl.

If vou wish to use the tot seat as a
separate swing, hanging it from a tree
branch or 2 x 4 frame, make the sides
and back of 34j-in. plywood for greater
strength.—Hartwell J, Kennard

TWO CLEATS nailed to the bottom surface are spoced
far enough opart so that the regular swing seat
will fit between them and held the tot seat in ploce
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PLATE SCRAPER makes a perfect
rubber cushion for protecting
wood surfoce when removing a
nail with a cdow hammer. Slip
it under the hommer head so
the thickest part acts as a pad

SLOTTED TURN BUTTON for
holding T-square is o useful ad-
dition to any drawing board.
Make it from a 3 x &-in. piece of
Y-in. plywood ond mount tight
enough to held in either position

LONG-LASTING acid brush for
use in soldering jobs zon be
mode by slitting the chisel end
of a slip-on pencil eroser fo
form ocid-helding “bristles.”
(Rubber is almest acid-proof)

HANDY HOLDER for single-
edge razor blade can easily
be mode by cutting deep
notch in one end of lorge
cork, then gluing cork to
shop wall, cabinet doar, efe.

SIMPLE AS THAT

PLYWOOD TRIANGLES make
fine hinge subsfitutes for use
on toy chest. Drill o pivot-
screw hole in one corner ond
drive nails threugh opposite
edge into the chest cover

10 REMOVE o tight ring,
wrap finger with string to
compress knuckle, then push
free end of string under ring
and unwind it so that ring is
pushed along and off finger

Lt L5

Zaad

T
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TOY WINDMILL can be hooked
over a clothesline if there is no
other suvitable support avail-
able. Nail the stoff to o deeply
notched board and the weight
will held mill in vpright position

MAINTAIN that chisel edge on
your paointbrushes by clemping
the bristles in o large paper
clip, as shown. This will alse
provide o hanger for suspend-
ing brushes from hooks or naoils

SMALL PASTE BRUSHES used
with library poste are easy to
misplace. To make a holder for
such a brush, simply drive a
brad into shelf where poste is
kept and slip handle over it
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Easel

Tracing-Projector

Like an artist at an easel, you can now
draw enlarged, reduced or same-size
copies from patterns, sketches and photos

By Manly Banister

REE YOURSELF from tedious copy-

ing methods involving graph squares
or pantographs. With a comparatively
small investment in time and materials,
you can build this direct-copy easel-
projector that enlarges patterns or
sketches up to 5% times, or reduces to
one-third original size.

You get extra speed and convenience,
too, since the image is projected from
behind upon a glass screen covered with
tracing or layout paper. Thus the original
is seen and traced unreversed, and neither
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yvour hand nor your head can get in the
way of the projected rays to block out
part of the image.

The heart of a projector is, of course,
the lens—and for an artist's or draftsman's
purposes, it must be of good quality to
provide complete coverage of the screen
without distortion. Any good camera or
enlarger lens of at least 6-in. focal length
and an aperture of F:8 or larger can be
used, if you already own one. If you must
buy a lens, Edmund Scientific Co., of
Barrington, N.J., offers a war-surplus

POPULAR MECHANICS



6-in. F:3.5 Metrogon lens (Stock No. 60129) for
$29.50. Mounted in a specially-machined bairel, the
lens has a square-field angle of 66 deg. that will
cover 12 x 12-in. copy at 2x magnification, or an
even larger area at reduction sizes. For $10 less,
they offer the same lens in its original mounting,
which can be used with a little adaptation.

The easel-projector consists of two parts: the
main frame and the sliding lamphouse. Build the
easel first, using stock 1x3 oak or other hardwood.
The tracing frame can either be glued up with
doweled corners as detailed above, or cut from
a single sheet of 34-in. birch plywood, with an
opening 14 in. smaller on all sides than the glass.
Frame this opening with battens to form a well
for the V4-in. thick polished plate glass to nest in.
Fasten the glass in place with a washer at each
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corner, held by a small wood serew. Don't
tighten these washers against the glass—
they should turn freely.

Next, construct the slide unit and at-
tach it to the rear face of the easel with
No. 8 1%-in, F.H. wood screws. Make
certain the units are at exact right angles,
Then attach the H-shaped leg unit.

For top performance of the V-belt
drive, install bronze bushings in the bear-
ing blocks. Mount the upper pulley first,
with V-belt installed. Assemble the rear
bearing unit around the V-belt, then
stretch the belt taut and C-clamp the
rear bearing blocks to the slide while
driving retaining screws. This insures
tightness of the drive belt.

The projector unit consists of the lamp-
house, bellows unit and carriage. You can
pick up an old bellows at a camera shop
for next to nothing—holes in it won't
matter since it needn’t be light-tight. A
bellows from an 8x10 camera is prefer-
able: it won't cut down the field of view
when making reductions. It should extend
at least 12 in. (If you can't find a suit-
able bellows, you could improvise one
from nesting hardwood boxes or sheet-
metal cylinders.)

Cut a window in the front lamphouse
gznel to accept the rear frame (camera

x) of the bellows. In the pilot model,
this box-window is 10-in. square, but no
height is given on the plans for the 8-in.-
wide plywood spacer blocks to which the
box is screwed, top and bottom; these
must correspond to the window size. Note
that the blocks are set back from the front
panel to pass the socket wires, (If your
bellows has no box, attach it to the front
face of the lamphouse.)

The reflectors—which can be aluminum
or tin-can stock—butt against the camera
box and are tacked along the side edge
only. Wire four porcelain lamp sockets in
parallel, bring the wires out the lower
lefthand corner at the front, and attach
them to an on-off toggle switch mounted
on the front leg. To dissipate the heat
from the four 60-watt bulbs, air is drawn
through holes in the bottom and exhausted
through the double-sleeve ventilator at
the top. If you don't want to make the
sleeves of sheet metal, as shown, facing
page, you could use different-size tin cans.

Since the projector rides at an angle
of 30 deg., you'll need a clamp to keep the
copy panel from slipping backward. and a
guide rod so the lens standard won’t sag.
The clamp is quickly cut and bent from
aluminum, For the lens-standard support,
pass a metal rod (threaded at one end)
through the front of the lamphouse and
the bellows box support inside, A nut
outside and another inside hold it firmly;
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FRAMED-PAMNEL DOOR is hinged to strip glued olong
back’s edge. Copy-panel slides poss through notches

O -

e

it e
FOOT OF SLIDE FRAME is bandsawed frem plywoed;

table was tilted for &0-deg. bevel at base. Dowel-
supported cover (below) permits use in lighted room




you can glue on an extra plywood block,
as shown, if you wish to increase the
anchoring thickness. You'll have to drill
a small block of aluminum (or other
metal) to serve as a siding lock.

You need some kind of track for the
lens standard to slide on—unless, of
course, you're already working with a
complete bellows unit. You could either
make a wooden track, or buy the 12-in.
T-slot slide shown, mounting it with
screws to the lamphouse carriage. It's
Edmund Scientific's No. 40305 (33).

On the easel shown, three 5-1b. barbell
weights serve as counterbalance. A com-
pound pulley system is used (even though
it requires double the weight) because the
weight-drop distance is shorter than the
lamphouse-travel distance. The compound
system drops the weight only 6 in. for
every foot of projector travel.

To save time in future operation, index
the machine so you'll be able to set it
quickly for the magnification or reduction
desired, then bring the image to sharp
focus from the front of the screen by
cranking the projector up or down the
slide. The following table, calculated for
a 6-in.-focal-length lens, gives you basic
settings. Both lens-to-screen and lens-to-
copy distances are measured from the
center of the lens system to the front

Garage-Door Bounce Board

Got a single-panel swing-up door on
your garage? If you center Junior's prac-
tice-shot basket above it and cock the
door half open, as shown, the door will
return the ball after each score or miss.

surface of whichever panel is involved.
Lens-to-Screen Lens-to-Copy

Distance Distance Magnification
36” ?‘2" 51
24"’ BII 31
1 BI (] ?i ’ 21
12" 12" same size
9 18" Vax
su 24” 'I__":Il

Start with the bellows fully retracted
against the lamphouse and the copy panel
set for about 3x enlargement. Scribe two
short vertical ink lines one inch apart
in the center of a sheet of white paper
and fasten it to the copy panel with mask-
ing tape. Focus this image on a sheet of
tracing paper taped to the screen. Adjust
copy panel and focus until the inch-marks
space out to exactly 3 in. on the screen.
Scribe a pencil-mark across the bottom
copy-panel slide where it emerges from
the back of the lamphouse. Using this
as “home position” for the copy, try the
lens at various extensions, marking the
front slide at 2x, 1x (same size) and la2x.
To set up for 'ax, slide the copy panel
all the way to the rear of the lamphouse
and extend the bellows nearly as far as it
will go forward. To index for 4, 5 and
5l magnifications, back the lens to zero
position against the lamphouse. LB

Posthole-Digger Depth Gauge

Same-length fence posts won't need
trimming if they're set in the ground the
same depth. Slit a section of hose and
position it on the handle of the posthole
digger to serve as a depth gauge.
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@ Fun with Flying Saucers

A terrific toy for the kids, this paper-plate launcher will also be
a hit with Dad since it can sei've as a poor man’s substitute for a
skeet range. Banging away at flying paper plates may not be as
exciting as picking off mallards, but it dogs wonders for the shooter’s
eye. All you need is a 36-in. length of ¥%-in. dowel, a couple of
crutch tips, a spring-type clothes pin and.a 9-in. rubber band
{(which ecan be nhtamed at any hobby shop)* Notch the plates as
shown, and you're ready to go. -.—Ra1ph L. Phillips

@

a

SPRING TYPE
CLOTHES PIN
WIRED TC DOWEL

e
DOWEL

CRUTCH TIP

ON HAMNDLE
9% RUBBER BAND -~

JOHM E. DOE
102 PINE ST.
FANWOOD, M.J.

Use Eraser as Lining Gauge

Many draftsmen sign their drawings
with a rubber stamp giving their name,
address and other pertinent data. This is
usually located in one corner of the sheet.
For neat, uniform spacing of such stamps
on the paper, use an eraser as a non-slip
stop and a lining gauge. Simply line up
the upper edge of the eraser with the edge
of the sheet, press down on it lightly to
hold it in place and apply the inked
rubber stamp.

Try Ball-Point Pen for Scoring

The next time you have to make up a
special cardboard box to hold an odd-size
gift or protect a small item which must
be sent through the mails, you'll find
that the cardboard will fold more easily
and neatly if you score it along the fold-
ing lines with a dry ball-point pen. Of
course a pen which still contains ink can
be used for this job, but it will leave
a line along each crease. It's a simple
trick, but it works.—G. E. Hendrickson
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Recessed
Pantry
For
Cramped
Kitchens

Your canned goods go
direct from grocery bag
to full-view storage in
a between-studs cabinet

By Herbert R. Plister

'I_ O CANNED GOODS and small food
_JF packages (such as pudding and soup
powders) fight a losing battle for space
with pots and pans in your wife's kitchen?

DRAW GUIDE LINES for top ond bottom cuts and
drill corner heles. Studs guide blade for vartical cuts

Do they get lost in a jumble at the back
of deep, dark cabinets? By utilizing space
vou didn't know vou had, you can create
storage shelves tailor-made for these items.

ONCE BOTTOM SHELF iz in ploce, cement pairs of

side ponels to studs to support higher shelves

POPULAR MECHANICS



No matter how small the kitchen, there's
bound to be one bare partition wall you
can cut into. Since these cabinets are
tucked between the studs, they don't
take an inch of room space. The cabinet
shown at left was located high enough
so doors clear the heads of people seated
at the table, yet low enough to keep the
top shelf within reach.

The four-section version detailed below
will hold from 50 to 60 cans, depending
on size. Standard soup cans fit five abreast,
jars or No. 2 cans, four abreast. And
since the shelves are only ene can deep,
you can check your supplies at a glance.

Cutting the openings is simple, par-
ticularly with dry-wall construction. You
must locate at least one stud to begin
your layout, then drill holes at the corners
of the marked-out openings for the in-
sertion and turning of the keyhole saw.

For simplicity and appearance, face
the studs and exposed sections of the
rear wall with -in. prefinished hard-
board. A wood grain finish is shown here,
but a solid color could be used if it
matched your kitchen decor better. You
can lay out all the pieces needed for
four compartments on one 4x8-ft. panel.
Cement the pieces in place with an ad-
hesive made for this purpose. Just apply
it to the back with a notched spreader.

The most important part of the con-
struction is the fastening of the base
cleats. Use epoxy glue as well as nails,
since these cleats support most of the
weight of the loaded shelves.

If the wall is papered, as here, before
you apply the divider and frame facing,
slice and strip off enough of the paper to
assure a good bond with the actual wall
surface. You could paint the few hard-
board edges that show, but the natural
brown makes a neat trim. L

ADHESIVE ?N BACK

BOND DOOR FACING to plywood so it projects
equally on all sides; this forms o 3-in. lip that over-
lops the opening, os shown below. A 25-deg. cham-
fer dresses up the edge. Apply C-clamps or weights

HARDBOARD 2w 175"

FACING HARDBOARD OFFSET 34"
FACING TWNGE PLYW!
CHAMFER " LP DOOR
i} b , =
e . " :-. “ -;" T
WALLBOARD R )
rd
- 1/ 3% Slg~
P\ HARDBOARD FACING
B x 3% x 14%" Zxd \
PLYWOOD SHELF < STl}D b (
. A
oy ’ 14%" x 19
/‘,/_ /B HARDBOARD FACING

2" n 82" 35" x 215%"

1 = 1 CLEATS
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14% " x 18%"
(NEED 4)

FLYWOOD

3% x 14%" HARDBOARD FACING
FORMS LIP AT FRONT TO OVERLAP
WALLBOARD (MNEED 4)
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Bend Anchor Bolts
Anchor bolts placed in

wet concrete are some-
times accidentally
bumped and loosened,
though this may not be
detected until much later.
You can avoid having
this happen by bending
the shank of each bolt 30
deg. before setting so that
it won't turn and loosen.
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3-D Frame-O-Rama

Attractive wall decorations needn't put
a strain on your budget, for as any smart
decorator will tell you, a little bit of
ingenuity is often a good substitute for
money. All you need is a picture frame.

First, cut a piece of hardboard to fit
into the frame and cover it with any coarse
fabric, such as burlap. Mount the fabric
with wallpaper paste, then tack the cov-
ered panel in the frame.

Now comes the ingenuity. The subject
of your frame-o-rama can be any common
object with a pleasing shape—flowers,
pods, sea shells, hand tools, even baby
shoes. Sometimes you can leave the object
its natural color, but usually the effect
will be more striking if you spray it with
an aerosol paint. The king crab shown
here was sprayed with gold paint and
mounted on green burlap for contrast.

Use common household cement to mount
the object, applying it liberally to all
surfaces that touch the panel. Weight it
lightly while the cement sets, then hang
it in a place of honor.—Philip F. Huy

RUBBER-

CRUTCH WASHERS
TIP

Char Boot Laces

Got a new pair of hunt-
ing boots? Before you use
them, take a minute to
char the ends of the raw-
hide laces with a match.
The ends will shrink and
harden, making it much
easier to push them
through the eyelets when
lacing your boots. Try it
with your next pair.

Shim Table-Leg

A kitchen table and an
uneven floor makes a
perfect rock-and-roll
combination. To correct
this, slip crutch tips over
the tubular metal legs,
placing several washers
inside the one which will
go on the “short” leg.
When you move the table,
remove the washers.

POPULAR MECHANICS



‘Low-Cost Filter for Above-Ground Pools

Here's a back-y

IMBDEAH"I

Prop Holds Drop Cloth to Protect House from Paint Spatters

With this drop-cloth stand, it's no
trick at all to protect the walls while
painting under the eaves of your house.
Make the stand from 1x3’s. The upright is
21 ft. shorter than wall height, the cross-
piece 6 ft. long, the legs 3 ft. Fasten the
crosspiece to the upright with five No. 8
screws, but use only one %g-in. carriage
bolt with a wing nut to fasten the legs.
This permits moving them to adjust for
height or uneven ground. Drive a row of
10d nails through the crosspiece and leave
their points exposed. In use, the drop
cloth goes up over the crosspiece and is
pressed onto the nails. Bottom of the
cloth is tacked to the upright.—C. H. Hardy

Small dents in your automobile may be
removed with a heat lamp like those used
for fast drying of paint. Concentrating the
beam on the damaged area will make
small dents pop out, and will even reduce
many larger dents.—Harvey Muller
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TOY ROTARY DUPLICATOR

FELT-COVERED
1-GAL. PAINT CAN

GUMMED TAPE

A FELT-COVERED 1-gal. paint
can forms the stencil drum, and
a short length of cloth-padded
closet pole is the pressure roller
for this toy duplicator. Drill holes
in the centers of the can ends to
take the dowel, and glue shorter
spindles into holes drilled in the
pole ends. The two side supports
are drilled and slotted to receive
these four spindles. Loop rubber
bands around the drum spindle
and a tack at each side. as shown,
w7 to keep the stencil pressed against
$iiw -~ the inserted copy paper as you
crank the pressure roller. Cement
the felt on the can and padding
on the roller so the ends butt and
don't lap. Brush duplicator ink
on the felt — sparingly — before
wrapping the stencil around the
drum. Even a legal-size stencil,
which must be trimmed for width,
is too short for the ends to meet,
ND W : so to mask off the exposed felt
3 mkw at the gap, tape a strip of plain

st .77 paper between the ends of the
stencil. —Trevor Holloway
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By Arthur Maher

OIL-FREE LIQUID is specially formu-
lated for treating flat-finish furni-
ture. Gave excellent results in PM
tests. Avaoiloble in sproy caons
(51.49) for treating existing pieces,
and gallons ($3.25, FOB Bklyn) for
new or refinished pieces. Industrial
Finishing Products, Incorporated,
4465 Logan Street, Brooklyn, M.Y.

HIDE-A-WAY DESK can be recessed into a wall or
surface-mounted by meons of an occessory frame.
Door folds down to become a writing surface. In-
side contains stationery pockets, seven shelves, two
draowers, Measures 4x16'%x30%%-in. Sells for $37.95.
Swanson Inc., 807 5. Washington 5t., Owesso, Mich,

STEEL SERVICE DOOR is soid not to stick or warp.
Since it slides, instead of swings, it wen't damage
your car, interfere with possoge oround the cor
or hit the trocks of overhead-type doors. Meeds 2-ft.
B-in. by &-ft. B-in. opening. For details, write Toy-
ler Garage Doors, 19800 Fitzpotrick, Detroit 28, Mich.
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NEW GATE LATCH designated Mo. V21A Adjust-O-
Matic, has a cross bar thot pivots, to compensate for
sagging or misalignment of gate or post. Mokes in-
stallation line-up less critical. String permits open-
ing from back side of gate. Sells for obout $1.00, at
dealers. Mational Manufacturing Co., Sterling, Il

PEG-LOK HOOKS are offered in o wide variety of
shopes ond sizes, for storing tools and other items
on '#-in. perforoted hardboard. Each heok has a
spring clip that holds it firmly in ploce. Wen't rock
or pull out. Eosily removed without marring board.
Somple costs 10¢. Peg-lok, Inc., Cumberlond, R.I.

PLASTIC-BOTTOM GLIDES are threaded to permit
easy leveling of furniture. Work with straight legs or
legs thot splay up to 23 deg. Made in 3, %-, 7-
ond 1-in. sizes for metal legs, plus a “universal” size
for wood legs. Set costs $1.00 postpoid. Franklin
Metal & Rubber Co., Jucksonville Rd., Hatbore, Pa.




STYROFOAM lining, colled Jayelite, prevents tank
walls from cooling and thus stops condensation

DRIP TRAYS, such os a Dri-Flor, catch moisture and
collect it in removable cups or drain inte bawl
of toilet. You can install such a tray in minutes
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Stop
Toilet-

Tank
Sweat

HE PROBLEM: A steady drip-drip-

drip of water on your bathroom floor
caused by moisture condensing on the
flush tank. The solution: Take your choice
of the half dozen listed here.

Drip trays. While a metal or plastic
tray mounted underneath the tank won't
stop that condensation from forming, it
will keep water from dripping on the floor.
Some trays are equipped with a drain
tube which empties into the toilet bowl;
others have removable plastic cups in
which the water collects,

Anyone can install a drip tray in a
few minutes. Just slip aluminum strips
up behind the tank and bend them over
to engage the tray, then adjust the tray
so that it's perfectly level.

Foam insulating liners. Sold in kit form,
these consist of several sheets of foamlike
material and a can of waterproof glue or
mastic. To install a liner, shut off the
water supply to the toilet, empty the tank
and clean the inside surfaces with an
abrasive cleaner. Next, wipe all these
surfaces absolutely dry so that the glue
or mastic will be sure to adhere well.

Some kits contain precut laminated
sheets that require very little trimming
for a good fit. Usually, it won't be neces-
sary to remove any of the tank's internal
plumbing in order to install the foam
liner. However, if you require a little
extra space to manipulate the liner, take
out the float valve.

In order to provide effective insulation,
the lining must be in full contact with all
surfaces and the joints sealed with cement.
Otherwise it will allow the cold water to
come in contact with the tank and cause
spots of condensation.

Tempering valves. Another method of
eliminating condensation is to raise the
temperature of the water before it reaches
the flush tank. A specially designed mix-
ing valve installed in the cold-water line
supplying the flush tank allows you to
connect a hot-water line to it so that the
water delivered to the tank will be at ap-
proximately room temperature. If the
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surface of the tank is no colder than the
surrounding air, condensation won't form.

Tempering tank. Designed to accomplish
the same job as a tempering valve, a
tempering tank is simply a reservoir in
the cold-water line supplying the flush
tank. Theoretically, water allowed to stand
in this tank will be warmed by the sur-
rounding air. However, this won't work if
large amounts of water must pass through
the tank within a short time. Also, con-
densation will form on the tempering
tank so this type of installation simply
changes the location of your problem from
the bathroom to the basement.

Thermostatic heating unit. One of the
simplest solutions to a condensation prob-
lem involves no plumbing modifications.
An electric immersion heating unit with
self-contained thermostat will keep the
water in the flush tank at a sufficiently
high temperature to prevent the forma-
tion of condensation. Just hang the unit
in the tank and plug it into an outlet.

Double-wall tanks. When replacing old
fixtures, give some consideration to in-
stalling a dripless tank featuring two
walls with an insulating sealed air space
between. Such tanks can cnly be used
with the matching bowls which they are
designed to fit.—E. R. Haan
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Pencil Pointer Traps Grit

Many draftsmen tape sandpaper to their
drawing boards to keep pencils needle
sharp or to flatten a point for shading.
Lead-laden grit, however, invites smudg-
ing. It won't if you glue the sandpaper
to a slanting shelf suspended in a box,
as shown. When the sandpaper clogs, tap
the box to sift the lead inside. Make the
box of Y4-in. stock, 1Y in. high, 2 in. wide
and 3% in. long, and assemble with glue
and brads.—John Lammers

Sandpaper File for Pad Sanders

Most orbital or reciprocating sanders
take one third of a 9x11-in. sheet. To save
time measuring each sheet before tearing,
and to keep a supply of all grits at hand,
make a shallow sandpaper file like the one
shown. Use Y4-in. thick hardboard for all
parts but the top shelf: this should be
Y5-in. hardwood, with the top front edge
left sharp. Cut shelves 3% in. wide and
recess the top one so the back and one end
will serve as stops to position the paper
for folding and tearing.—King Basham, Jr.

Corraling a Wandering Pencil

End the hunt for a strayed pencil when
yvou're using a clipboard for check lists
or on-the-job notes. Just knot a rubber
band around the pencil's mid-point and
snap the projecting loop under the eclip.
The band won't interfere with normal use
of the pencil, and it's less bother than a
snarl-prone length of string running from
the pencil to the clip's hanging hole.—
G. E. Hendrickson

Anchoring those Anchor Bolts

Attachments for many wood- and metal-
working machines often have special bolts
or studs for mounting. Since these bolts
mate with tapped holes on the machines,
no nuts are provided to keep them in
place when the attachments are stored.
To prevent loss and to be sure they're
in the right positions (if of different
lengths) anchor the bolts by snapping a
rubber band around them as shown.

Nut Serves as Non-Tip Holder

Need to grind flats on a small part
such as a stud? Don't try presenting it to
the side face of the wheel by gripping
it in your fingers. Turn on a large nut
that's been tapped for a setscrew, and
tighten the screw against the stud. This
gives you a flat base to hold against the
pedestal tool rest. If you need hex flats,
use a hex nut—Donald Kimberling
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GUIDE-O-MATIC B8-mm
movie comeras feature
automatic loading like
that used in self-thread-
ing projectors. You insert
film, motor dees the rest.
Battery driven. Priced
from under $150. Delur-
Amsco, Morthern Blvd, &
45 5t., L1, City 1, N.Y.

WHEN YOU MAKE A PERFECT ENLARGEMENT, the
Anaolite (below) "remembers’’ exposure data for brand
of paper used. It then gives correct exposure for
other negatives printed with same paper. Price is
524.95. Durst (USA), 37-14 4Bth Ave,, LI City 1, N.Y.

STATICMASTER BRUSH, model 1C50, hos o cartridge
that neutralizes static charge of negatives, slides,
lenses to insure dust-free surfaces. The brush sells for
$4.95. Replacement cartridges are $2.95 each. Nuclear
Prods., 10173 Eost Rush Street, El Monte, Calif.

BUILT-IN VIEWFINDER of this cadmium sulphide ex-
posure meter shows exoct area measured. Gives
exposures of 8 hours to 1/4000 sec., for ASAs of &
to 12,000. Caolled Miranda Cadius, it sells for $44.95.
Allied Impex, 300 Park Ave. South, N.Y, 9, MN.Y.

CONTAFLEX SUPER B 35-mm comera (below) has
control for normal and flash pictures. User sets flash
guide number, range finder sets lens. Costs $259. An
B8x30B monocular that serews into Super B lens mount
is also offered, at $99.00. Equivalent to 400-mm
telephoto. Carl Zeiss, 444 5th Ave., N.Y., MN.Y.

BY MASKING THE LENS of your Polaroid camera with
thz device below, take 2, 4 or & shots on one
frame. After o little experimenting, you get at-
tractive montage-like prints. For models J&&, J33
and B00 series only. Price: $3.98 postpoid. Splendore
Multiplex, Inc., P.O. Box 42, Inwood, Long lsland, N.Y.
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Pipe-Fitting
LIGHT STAND

Seven dollars’ worth of pipe fit-
tings, some scrap plywood and
four furniture-leg cups will equip
your home studio with a pole-
type light stand sturdy enough
to support a heavy spot. Whole
thing comes apart for storing

By ]. Ramsey




LOOSENING BOLT permits up or down movement of
the spotlight. Setscrew at bottom prevents wobble,
ond is adjusted so arm slides freely without binding

DDING that professional highlight to

_family portraits usually requires a
studio-type spot high overhead. But the
common frail light stand suitable for hold-
ing a photoflood is far from sturdy enough
to support such heavy photo lamps.

This led me to make the pole-type one
you see. I used pipe fittings so it not only
could be taken apart for storing, but also
so it could be jacked against the ceiling
for extra rigidity.

The pipe and fittings I used are listed
below. Assemble them as shown in the
photographs. Cut the handle at least 18
in. long from %-in. plywood, the platform
from 34-in. plywood. Then cut a hex-
shaped hole in the handle to fit over the
union nut and cement the handle to the
nut with epoxy.

The pipe extension is capped with a
rubber crutch tip. The %-20 bolt that
locks it in place is 3 in. long and is bent
90 deg. to form a handle.

MATERIALS LIST
For Adjustable Arm

1 pc.—1"=6"" nipple 1 pc.—1" union

1 pc.—1"21V2" nipple 1 pc.—1"" street elbow
1 pe.—=1" tee 1 pe.—1" floor flonge
For Legs and Center Post For Adjustable

4 pes.—34"" elbows Ceiling Anchor

4 pes.—24"'x138" nipples 334" pi

1 pc.—34" S-way fence fitting 1 pe.—rub crutch
4 pes.—1"" plastic chair tips tip

12'=34" pipe (4-18" legs plus
&' center post)

A SCRAP PLYWOOD HAMNDLE provides leverage for
eosy operation of the union nut which locks the spot
at any angle. Handle is fastened to the nut with epoxy

OME-INCH TEE on the movable arm slides on ¥-in.
center post without reaming. Setscrew is fitted with
a locknut. The lock handle is o bent 3-in. x %-20 bolt

FIVE-WAY FENCE FITTING joins legs to center post.
Feat ore copped with 1-in. plastic cheir leg fips




POTTING
BARROW

THIS GARDEN CART, made almost en-
tirely of exterior plywood, can do anything
a wheelbarrow can do (but on a smaller
scale) plus a bit more. Tipped forward,
it becomes a scoop for sweeping leaves
and trash, and, thanks to its removable
sifter, it's ideal for preparing potting soil.
Cut the required parts according to the
diagram, and assemble with waterproof
glue and finishing nails, except where
screws are indicated. Lay out the scalloped
edges with a compass or use a jar lid
as a template. Whole thing can be made
larger by merely increasing dimensions
proportionately.—C. Sinapi
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SHOP SHORT CUTS

Rubber-Hose Slicer

Cutting rings from a length of rubber
hose in a lathe is no trick when you use
a specially ground, knife-edged tool. Just
slide the hose tightly on a regular mandrel,
mount between centers and then grind a
tool to a knife edge as pictured in the
inset. Set the tool at 90 degrees with the
lathe axis and feed straight in.

Extra High Shine

Hand polishing reds or turnings chucked
with a long, unsupported overhang can be
hazardous should the rod suddenly bend
under pressure, The safe way is to turn a
tapered arbor to fit the tailstock sleeve
and thread it to take a small universal
chuck. Then mount a ball bearing in this
chuck to carry the free end of the rod.
Now you can put polishing pressure on
the abrasive loop without risking injury.

Thumb-Screw Die Stock

Getting a button die off to the right
start can be a trial-and-error sort of
thing unless you use this shop-made die
stock. Then it's easy to start a true thread.
Turn the stock in the lathe as in the sec-
tional view, shoulder, face off, knurl the
larger diameter, then drill through for
chip and work clearance. Recess from both
faces, the smaller recess taking the die.
Drill and tap for a locking screw.

Overarm Dirt Traps

Fine metal chips and abrading grime
tend to collect on overarms of milling
machines and may be carried into the
arm-support bore and the yoke bore when
these parts are moved. One method of
trapping these abrading materials and re-
ducing wear is turning a series of spaced
grooves in the arm as pictured. These
grooves will effectively trap chips and
any abrasives that may collect.

Carbide Wheel Dressers

Don't discard worn or broken carbide
tool tips or tools; they make good grind-
ing wheel dressers. The hard-metal tips
will true an out-of-round wheel almost
as quickly as a genuine diamond dresser.
The carbide tips can be held in an ordinary
C-clamp and supported on the grinder
tool rest. Mounted carbide tips can be
hand-held or used with the mounting
resting on the tool rest—F. Greenwald
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T ISN'T DIFFICULT to understand the

growing popularity of underground
sprinkling systems. Widespread availabil-
ity of low-cost, easily handled plastic pipe
makes it possible for any handy home-
owner to install his own system. Climate
is no longer a problem since this pipe
won't be damaged by freezing. And what
homeowner would prefer to drag a slip-
pery garden hose through the wet grass,
shifting sprinklers from place to place,
when he can get the job done more effec-
tively by just turning a valve.

But in the past, even the best sprinkling
systems required someone to turn that
valve. Today, you can connect the system
to an automatic control unit which turns
the water on and off at the desired times.
Once a sprinkling program has been set
up, the watering cycle will be repeated
automatically every day, every other day
or as often as you wish (depending on the
flexibility of the control unit you select).

Convenience isn't the only reason that
automatic sprinkling systems are becom-
ing popular. If you live in a community
where water pressure is inadequate dur-
ing peak hours, you can set the control
to water your lawn during the night or
early morning hours. This also cuts down
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Set-and-Forget

SPRINKLER
SYSTEMS

By Bernard Gladstone

on wasteful evaporation of the moisture.

Some control units even include special
sensors which read the moisture content
of the soil and interrupt the watering
cycle, skipping days after heavy rains.

Your basic plumbing layout and choice
of sprinkler heads won't be affected by
the method of control used. In fact, many
people start with a manual system, then
convert later to an automatic system by
simply adding a timer unit and replacing
the manual valves with those designed
for automatic control.

Choosing Your Sprinkler Heads. There
are four different kinds of spray heads
vou can use: stationary, pop-up, pop-up
rotor and large diameter impact-type
sprinklers. The first three are designed
to sit flush with the surface. The fourth
sticks up out of the ground and is often
set on a riser pipe to gain added distance.

Stationary spray heads throw up a fine
mist which will cover a radius of any-
where from 7 to 10 ft. The main objection
to these heads is that grass tends to grow
over them and interfere with the spray.

Pop-up spray heads also sit flush with
the ground when the water is off. How-
ever. as soon as the water is turned on
a riser in the center pops up and water

POPULAR MECHANICS



INSTALLING THE UNDERGROUND PIPE

WHEN DIGGING TRENCHES, cut sod neatly with LAY PIPE loosely in trenches. Where possible, curve
spade, then fold it over on one side while pipe is loid it around corners instead of using elbows or tees

STAIMLESS-STEEL clamps which arz used to lock fit- MAKE ALL CONNECTIONS before burying system.
tings in ploce are similar to avtomobile hose clamps  Turn on sprinklers to spot any leaks or other defects

SPRINKLER HEADS at through locations are mounted HEAD AT END of pipe line is mounted en o reducing

on reducing tees with short nipple serving as riser elbow instead of tee. MNipple is threaded inte hesad
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is sprayed out from this, enabling it to
clear the surrounding grass easily. With
this type, there is less likelihood of clog-
ging the spray orifice with dirt. Pop-ups
usually cover a larger radius than station-
ary sprays—up to 15 ft. in some cases.
Most sell for a little under $2 each.

Pop-up rotors were originally developed
for use on large turf areas, (golf courses,
ball fields, etc.). They differ from the con-
ventional pop-up sprays in that the center
riser contains a number of nozzles or
orifices which throw out a series of
streams rather than a fine overall spray.
This riser rotates steadily and scatters
the streams over a large radius.

Made of brass, pop-up rotors are much
more expensive than the ordinary pop-ups,
but cut down considerably on the cost
of a sizable installation. Each rotor head
will cover a much larger circle, meaning
that fewer heads and fittings will be
needed. Since each head sprays a larger
area, however, such a system will require
a longer watering time to put down the
same amount of water. This slow rate of
application does have one advantage:
there is less likelihood of waste due to
run-off, because the soil has a chance to
absorb the water as fast as it falls.

All pop-ups, stationary or rotary, come
in models which cover a full circle, half-
circle, quarter-circle, three-quarters of a
circle and one-third of a circle. This means
that heads can be spaced along walks,
driveways or property lines, without
throwing water onto areas where it is
not needed or desired.

An impact-type sprayer, or rainer,
usually has a built-in regulator which
permits you to set it for any part of a
circle. It rotates slowly while throwing
out a single long stream which will reach
up to 50 ft. Better models have built-in
deflectors which break up part of the
spray so that water is scattered equally
over the entire area.

These rainers may be installed in the
shrubbery beds next to your house and
aimed out over the lawn so that they
cover overlapping arcs. The beauty of this
system is that you can bury your pipe
in the soft earth along the wall of the
house without having to dig into your
lawn. However, vou're bound to waste
a lot of water because the large arc cov-
ered by each head will mean that you're
certain to throw a lot of water out into
the street or sidewalk, or onto your
neighbor's property. Also, these large-
diameter spray heads will never distribute
the water as evenly as a series of closely
spaced pop-up sprays.

Planning Your System. Once vou've de-
cided on the type heads you'd like to
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POP-UP SPRAY HEAD comes up about 1 in. when wa-
ter is turned on, enabling spray to clear nearby grass

S L e

POP-UP ROTOR HEAD rises about 2 in. and rotates
slowly, spraying water out in a number of streams

IMPACT-TYPE SPRINKLER is vsually installed on top
of high riser pipe which can be hidden in shrubbery
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TEE INSTALLED chead of hose bib allows connection
through gote valve to three ganged hydroulic valves

use (or to help you determine which com-
bination of heads will work best on your
particular lawn layout) you'll need a
scale drawing of your home grounds. Use
graph paper to simplify the job. Draw in
the outline of vour house frst, then in-
dicate all walks, driveways, trees, shrub-
bery and other natural obstructions. Also,
be sure to mark all water outlets.

Lay a sheet of tracing paper over this
plan and draw circles of the proper diam-
eter for the spray heads you plan to use.
The center-to-center spacing of these
circles should be no greater than the
maximum spacing recommended by the
manufacturer of the spray heads.

Check the manufacturer’s spec sheet to
find the required pressure and number
of gallons per minute required for each
spray head. With this information as a
guide you'll be able to decide how many
separate circuits will be needed. Just add
up the flow in gallons per minute required
for all sprinkler heads, then lay out sec-
tions so that no one section calls for more
than about sixty to seventy percent of
the total flow available at the outlet. (The
rest will be lost through friction.)

To measure the flow awvailable, open
your outside faucet wide while keeping
all other faucets closed, and let the water
run into a large container. Using the
second hand of a watch, figure how many
gallons flow out in twenty seconds, then
multiply by three to get the flow in gallons
per minute.

To increase the flow and water pressure
available, it's a good idea to remove the
old Y2-in. hose faucet and replace it with
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CONTROL LINES for the hydraulic valves should be
run in the same trench as the pipe where practical

a gate valve. This type of valve offers
much less resistance than a globe valve.
If this substitution doesn’t give you an
adequate flow, then you may find it ad-
visable to run a separate 33-in. line direct
from your water meter to the sprinkler
system.

Remote-Control Valves. There are two
types of automatic valves available: those
operated by a solenoid and those actuated
by hydraulic pressure.

Hydraulic valves are connected to the
control unit by small-diameter copper or
plastic tubing, When the timer calls for
the valve to be opened, a small pilot valve
in a chamber in the valve body is opened
to bleed water off through the control
tubing. This lowers the pressure inside
the valve chamber so that a diaphragm is
forced open by water pressure in the line,
thus permitting water to flow through.

To stop the Aow, water is forced into the
chamber from the control line so that
pressure is built up on one side of the
diaphragm. Since the area of the dia-
phragm is much smaller on this side
than on the line side, the pressure is great
enough to force the valve shut against
water pressure in the line.

Electrically controlled valves are actual-
ly hydraulic valves with a solenoid
mounted on top. When this solenoid is
energized, it opens a small orifice which
bleeds water off from above the diaphragm
to lower pressure on that side. Pressure
in the line then forces the valve open and
holds it open until the solenoid closes
the orifice once more. This permits pres-
sure to build up above the diaphragm and
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HYDRAULIC CONTROL unit can be mounted on any
wall, inside or out. Metal pipe protects plastic tubing

closes the valve located in the main line.

Most remote valves of either type are
now designed for direct burial under-
ground, meaning that a single supply line
can be run to all parts of the property
with a valve located wherever branch
circuits must be controlled separately.
However, keep in mind that if you use
buried valves, you'll have to buy quite
a bit of wire or control tubing. Also,
should trouble develop at some later time,
you'll probably have to do a lot of digging
in order to locate the source.

It's much easier to set up your system
so that all remote valves are ganged

MOISTURE-SENSING Hydrostat is connected to control

unit and check valve with two copper vacuum lines

together at one central point near the
clock control. Though you could bury
them all together in this one spot, your
best bet is to locate them aboveground
along the side of the house or inside the
garage so that all valves can be quickly
inspected, repaired or replaced.
Automatic Controls, The control units
used to actuate these valves are actually
motor-driven clock timers which can be
preset to any watering schedule desired.
These are made in many different sizes
and models, from small units which can
handle only two or three valves, up to
large commercial models which will

LOW-VOLTAGE wires from eoch valve are attached
to numbered terminals on the automatic control unit

bR e Tl
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VALVES GANGED inside gorage are easy to check
and repair. Mote solencids which control water flow
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handle as many as twelve circuits.

The most popular home-size models are
those designed to handle either four or
six circuits. If you pick a system which
uses hydraulic valves, you'll find that the
timer comes with small nipples projecting
from the bottom of the case. These are
connected by tubing to each of the valves.
If you're working with an electrical sys-
tem, then you'll find a conventional ter-
minal board with numbered screws for
attaching wires from each valve.

The best control units will enable you
to set the clock to turn the sprinklers on
every other day (or even every third
day) as well as every day. You should
also be able to vary the length of time
each section is on, since some areas may
need more water than others.

To make trouble shooting and testing
easier, there should also be a simple
method for turning the system on and
off manually when necessary. Deluxe
electric control units with a six-station
capacity will cost from $80 to $100. Com-
parable hydraulic control units are some-
what more expensive and will cost be-
tween $125 to $150.

For the ultimate in automatic control,
you can buy a control unit which- will
sprinkle only when the soil is dry enough,
or which will skip days when the soil is
naturally damp. These little “brains” are
being produced by two companies.

The Tork o-Stat, made by Tork Clock
Co., consists of a cup which holds a mix-
ture of sand and salt. When rain falls,
this mixture becomes wet enough to con-
duct electricity and closes an open circuit
between two electrodes wired into the
bottom of the cup. A relay wired into the
automatic control is then actuated so
that the sprinkling system is bypassed
for that day. However, during an extreme-
ly heavy downpour the salt-sand mixture
may occasionally be washed out of the
cup completely. Also, the electrodes in
the bottom of the cup tend to corrode
eventually and require replacement.

Hydrostat, made by Moist O'Matic, is
available only with that company's Im-
perial control unit (for use with their
hydraulic valves). It consists of a ceramic
vessel which is buried in the ground and
connected by copper vacuum lines to the
control unit. When the soil's moisture
content is low, it triggers the timer so
that the sprinkling system will go off,
but not until the hour predetermined by
you. Should rain fall prior to the time
when the sprinkler is supposed to go on,
the Hydrostat signals the control to skip
the watering sequence for that day. Com-
plete with Hydrostat, the Imperial sells
for about $175. L
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AUTO CLINIC

Light leaking around the in-

strument cluster of my 1962
Ford is distracting. Can I do any-
thing about it?—J.P., Oklahoma,

A Try this. Loosen the instrument
cluster housing and squeeze a
layer of regular household calking
compound between the cluster and
the dash, It should do the trick,

Q Suddenly, my 1960 Falcon has
developed a squeak in the
clutch pedal. Lubrication doesn’t
help. What will?—H.H.S., California.

A The squeak is probably coming

from the clutch pedal assist
spring. But it's no great problem.
Take your car to your Ford dealer
or, if you wish, you can do the job
yourself if you've the right tools.
Remove the assist spring and slip a
1%-inch long, Y4-inch diameter rub-
ber tube over each hook end of
the spring. This will stop the squeak.
Naturally, upon putting the spring
and retainer back into the car, you
should reset spring tension.

SERVICE TIPS: Chevrolet tells us
there have been complaints of over-
bright high beam indicator lights
in their 1963 models. If you are
bothered by this light at night,
Chevrolet suggests you have it re-
placed with a one-candle power bulb
(type 53, Chevrolet part No. 131282).
The bulb used originally was two
candle-power,

Some owners of 1961 Oldsmobiles
equipped with Guide-Matic write us
their headlamps occasionally switch
beams when accessories—horn,
wipers, turn signals—are operating.
Olds advises against attempting to
eliminate this “flicker”; it's caused
by rapidly-changing current which
induces a spurious voltage to the
Guide-Matic, but is nothing to be
concerned about.

A: a service to the readers of Popular Me-
chanies in solving problems reloting to their
cars or to driving in general, you are invited
to submit your question for answering either
through this column or by mail. Address Auto
Clinic, Popular Mechanics Magazine, 575 Lex-
ington Avenue, Mew York 22, Mew York.
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Keep Your
Headlights

on the Beam

OTORISTS who are alert to every

unusual sound, smell or mechanieal

falter in their cars will inevitably discover

what seem to be strange goings-on in their

headlight system. Erratic operation usually
takes one of two forms:

1. The headlights alternate between

VOLTAGE CONTROL CHECK: Hook one lead to the
regulator’s battery terminal, ground other to its box
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By Morton ]J. Schuliz

bright and dim, depending on engine ac-
celeration. This condition is called head-
light flare.

2. At steady acceleration, the head-
lights change in brightness, giving about
the effect you'd get from a light bulb fed
by 25-cycle alternating current instead of

VOLTAGE OUTPUT CHECK: Hook veltmeter up ocross
battery posts os shown, crank engine for 30 seconds




FIXING THE REGULATOR

CORRECT THE SETTING of the voltage-control unit
by turning the odjusting screw—preferably while
regulater is still on car, engine is running and
voltmeter is hooked up. Control wnit in three-unit
regulator shown is the end one with light wire
winding. Some types may have tang instead of screw

REMOVE OXIDATION from voltage control unit’s con-
toct points with an ignition-point file moved bock
ond forth lengthwise to the unit's coil as shown

FINISH CLEANING with crocus cloth. When exidation
is gone, wipe points with linen tape scturcted in
carbon tetrochloride to remove oll foreign matter

the common 60-cycle AC. This is called
headlight flicker.

A certain amount of headlight flare is
normal; you needn’t be concerned unless
the condition is excessive. But any type
of flicker in headlights points to a definite
malfunction in the charging system or
lighting circuit and should be attended to.

Brightness of filament-type headlamps
varies in proportion to the voltage sup-
plied. As this voltage varies (and vary
it must during any starting-idling-accel-
eration cycle of the engine) lights will
become alternately bright and dim. This
type of flare is inevitable. For example,
with the engine off and the headlights on,
a battery in good shape is supplying a
full 12 volts to the headlamps—assuming
your car has a 12-volt charging system.
(It's half that with a 6-volt system.) But
as you crank the engine, the brightness
decreases because battery voltage is being
taken from the lamps to feed the starter.
As much as three volts may be needed
to crank the starter in 12-volt cars, or
up to 1% volts in 6-volt cars.

As the engine idles after starting, lights
flare back up to original brightness be-
cause the battery is again supplying its
full voltage to the lights. Then, as you
rev up the engine, “flare up” becomes
more pronounced. The generator has taken
over the job of supplying electricity to
meet the car’s needs. A generator in good
condition supplies more voltage than a
battery—from 14 to 15.2 volts in a 12-volt
car, and up to 7.6 volts in a 6-volt car.

Thus, the amount of voltage supplied
headlamps in a 12-volt car during one
cranking-idling-acceleration cycle could
vary from a low of 9 volts to a high of
15.2. Any wonder headlights flare?

There is, however, such a thing as ab-
normal flare, though it's difficult to describe
where normal ends and abnormal begins.
Generally, if lights become unusually
bright as the engine is revved from idle,
flare is abnormal.

There’s one sure check. If a battery in
good condition needs water more than
four or five times a year—that revving
flare is abnormal. The generator charging
rate is too high, causing excessive battery
gassing. This condition should be cor-
rected immediately, since too much volt-
age running through the electrical system
will shorten headlamp filament life and
damage distributor breaker points.

A high charging rate is usually caused
by improper adjustment of the regulator’s
voltage-control unit. It can also be caused
by high resistance in the charging circuit.
To check the control unit, warm up the
engine to operating temperature, turn it
off, and hook up a voltmeter as shown
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on page 157 (lower left photo). In cars
equipped with alternators, connect one
meter lead to the ignition terminal of the
regulator, and ground the other. Remem-
ber this important point in making volt-
meter hookups: if the car is negative-
grounded, the negative lead of the meter
goes to ground; if the car is positive-
grounded, ground the positive lead.

The test is simple. Start the engine and
turn on headlights and other accessories
to put a load on the battery. Increase
acceleration slowly until the needle stops
climbing. The maximum reading (14 to
15.2 for a 12-volt car; 7 to 7.6 for a 6-volt
car) should remain constant. A reading
higher (or lower) than these ranges means
the voltage-control unit is set incorrectly.
If the condition hasn't gone far enough
to ruin the points, you can obtain the
proper setting by adjusting the points,
as shown top left. Some regulators have
a small tang instead of a screw on the
bottom of the spring controlling the con-
tacts. You bend this tang in one direction
to decrease the charging rate, in the other
direction to increase the rate. Setscrew or
tang should be manipulated until the
proper reading is obtained on the volt-
meter. (Regulators used with alternator-
equipped cars have only one unit instead
of the three shown here.) If you can’t get
a proper reading, the regulator is dam-
aged beyond repair.

If the regulator checks out but abnormal
flare persists, the cause is probably de-
fective or poorly-connected wiring, which
results in high resistance. Check for worn
areas and breaks in the insulation of
cables and wires to and from the battery,
starter, generator (or alternator) and
regulator. Check all connections and
grounds for tightness and make sure no
foreign matter, such as paint, is spoiling
contact (see photos next page).

Or the high resistance might be in the
headlight circuit itself. The check for this
is demonstrated in the bottom photo, right.
The voltmeter should read at least 9 volts
for a 12-volt system, with no more than a
.2-volt drop over a 30-second period. (For
a 6-volt system, the figures are 4.5 mini-
mum reading and .1 maximum drop.)
Any other reading indicates that wiring
or connector should be replaced.

Headlight flicker has become a major
service problem in late model cars—espe-
cially those from 1959 on. If the afflicted
car has an ammeter, you can actually see
the ammeter needle fluctuate—at a fixed
rate—over a wide sector of the scale.
(Flicker can occur in cars equipped with
either an alternator or generator.)

Flicker in a car's dome or map light is
a normal thing, It occurs when the wvolt-
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DISCONNECTING HEADLIGHTS

ALMOST AS SIMPLE as replacing o househeld bulb:
Remove panel (page 157), then retaining ring (above)

SEALED BEAM UNIT pulls out, towing its wire after.
Unplug the connector from prongs. If you don’t touch
aiming screws, new lamp won't need adjustment

TO CHECK FOR HIGH RESISTANCE, hook one volt-
meter lead to battery ground, probe other into connec-
tor. Turn headlights on, idle engine and take reading




CHECK ALL CONMNECTIONS for tightness and absence
of foreign matter. Paint run beneath a battery ground
connection, as here, is o major couse of high resist-
ance. Scrape to bare metal before reseating ground

SECOND GROUND on every car is connection that
grounds the engine to chassis. In car below, this
ground is on the firewall, but it may be on o fender.
Look for wiring harness, often near regulator

DUAL HEADLIGHT SYSTEM uses two types of lamp.
Ovutside lamps have tweo filaments, for low or high
beam, and have the numeral 2 molded into the lens.
Inner lamps just have filament for high beam ond are
marked 1. You cont plug them in wrong connector:
Mo. 1 lamp has two prongs while No. 2 has three

age control unit of the regulator first cuts
in—especially when the engine is cold.
During a cold start, battery voltage is low,
but generator (or alternator) output and
field current are high. This variation in-
creases oxidation of the voltage control
unit’s contact points. The resulting lag in
contact results in a greater change in
armature voltage and increases the flicker.
No need for concern, though, unless
oxidation has reached a point where it
causes flicker in headlamps as well.

Since headlamp flicker can result from
a number of causes, methodical checking
is in order. First, check for loose connec-
tions or damaged wiring. Breaks in light
wiring insulation can produce momentary
shorts, causing lights to flicker. If a break
is found, either wrap the damaged area
with friction tape or replace the wire.

Next, check battery capacity, since a
weak battery could cause flicker when it
receives greater charge from the genera-
tor or alternator. Warm up the engine,
disconnect the lead wire at the coil or
distributor (so the engine won't start
during the test) and hook up a voltmeter
with the negative lead of the meter con-
nected to the negative post and the posi-
tive lead to the positive post, as shown
in the lower right photo on page 157.

Crank the engine for no longer than
30 seconds. As in the headlamp-connector
probe test previously described, the meter
should maintain at least a 9-volt reading
for a 12-volt battery, with no more than
a .2-volt drop. (Incidentally, to insure ac-
curacy, you should run this capacity check
before testing the headlamp connector.)

If the battery checks out, the trouble
is most likely caused by too much oxida-
tion of the voltage control unit's contact
points. The cleaning of these points is
shown on page 158. After the carbon-tet.
treatment (take care not to breathe the
vapors), dry the contacts with a strip of
linen tape. Be sure contacts are open
when the tape’s removed so threads don’t
catch between the points.

Of course, there are other headlamp
malfunctions than flare and flicker. If the
lamps are dim when the engine is idling
or off, most likely the battery is partially
discharged or defective, and should be
recharged or replaced. If the lamps stay
dim when the engine is run above idle,
the cause is probably high resistance in
the lighting circuit, or a faulty voltage
control unit. If lamps burn out frequently,
the wvoltage control unit's setting is too
high, or there are loose connections in
the lighting circuit. Loose connections
may also be responsible when lamps
simply won't light, but it's more likely a
discharged battery.
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Then again, troubleshooting may estab-
lish that lamps don't light because of open
or corroded contacts in either the dash
or the dimmer switch. There's an obvious
way to discover which of the two is at
fault: Turn the dash switch on and
operate the dimmer switch. If the instru-
ment panel lights are on but the head-
lamps fail to light, either the dash switch
or the wire from the dash switch to the
dimmer switch is defective. Replace the
wire first, since it's less expensive to do.

If the lamps still don’t operate, install
a new dash switch, as shown at right.
When replacing any switch, always dis-
connect the battery ground cable first.

If, during your switch test, the lamps
operate only with the dimmer switch in
one position, then that switch or the wire
from it to the dash switch is at fault.
Again, replace the wire first.

Safe headlights are, of course, proper-
ly-adjusted headlights. Much has been
written about do-it-yourself headlight ad-
justment, but this isn't recommended.
There's too much room for error, and it's
best to spend the dollar or two it costs
to have lights adjusted by a specialist
with accurate equipment. * ok K

HOW THE PROS USE LIGHTS

On the topic of headlight safety, all motorists can
toke a page from the truck driver's monual. Here

are four of their tricks for night driving:

1 Drop your brights as socon as approaching
« lights appear. If you wait until the oncoming

car is too near, that driver's eyes may not have

time to adjust to the last-minute switch.

2 When meeting another car over the brow of a
s hill, drop your brights just before breaking

over. If the other driver does the some, you're both
spared that sudden blinding glare.

While it may be necessary to flick your lights

e o few times to remind the other fellow to
dim his, it's bad practice te blast him with your
brights if he fails to respond. Blinding headlights
make a driver pull instinctively to the left, away
from the shoulder or guard rail. With both of you

blinded, the danger is doubled.
4 Truck drivers actually carry on conversation

e with their lights when passing one onother
in the same direction. Here's how it works:

When approaching another car from the rear, dim
your lights to take your brights out of his mirror.
When you're ready to pass, flip them up and imme-
diately back down. If the other driver is on to this
stunt, he'll flip his brights down ond up agoin fo
tell you he knows you're about to pass. As you start
around, keep your lights down until you're abreast,
then switch to brights to see the rood ohead. The
other driver flips to dim os soon os you're far
enough ahead to cut back in. This tells you to come
over and also tokes his brights from your mirror.
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DEFECTIVE DASH SWITCH? Before replacing it, dis-
connect battery ground cable. Then, (A) pull
shaft of contral knob (in off position] straight out
ofter depressing release button on switch housing
under dash. (B) Remove mounting nut with long-nose
pliers, then reach behind dash ond pull switch
down, (C) Disconnect switch from molded terminal

REPLACING DIMMER SWITCH is even easier. Just lay
back the floor mat and remove mounting plate screws.
Disconnect the wire terminal block from the switch
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“Antique” Cobbler's Bench

i
-

o

By Jackson Hand

HAT'S made the cobbler’s bench the

most popular piece of Early Ameri-
can furniture? No doubt its sheer sim-
plicity. This quaint piece is a project
anyone can knock together, for rustic,
less-than-perfect joinery only adds to the
antique effect.

Except for the legs and drawer bottoms,
the bench is made entirely of pine shelv-
ing. Use a common grade, not clear, as a
few knots and blemishes will make your
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“antique” look more authentic.

Make the seat of three or more 40-in.
lengths of 1%-in. stock, edge-glued to the
required 19-in. width. Simple, butted
joints are sufficient, but you may prefer
to strengthen them with two 3s-in. dowels
per joint. Make the raised shelf the same
way, from two 19-in. lengths of 1x8.

Fastest way to make the back, front and
high end of the bench is to cut them out
of 1x10s, making the curved cuts with a
sabre saw or coping saw. Make the lower
end from any suitable 34-in. board.
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If you don’t have a drill press, boring
the 1%;-in. holes for the legs can be a
problem, as the legs are splayed approxi-
mately 15 deg. toward the ends of the
bench and about 5 deg. toward the front
and back. To assure uniform angles, make
a jig from a block of wood. Using a brace
and expansion bit, bore a 1%-in. hole
through the block at the correct angle.
Then, clamping the block at each corner
of the seat in turn, bore the holes in the
seat, using the hole in the block as a guide.

To make the legs themselves, start with
maple 2x2s and taper them at one end to
fit into the holes in the bench seat. A lathe
makes fast work of this job, but a block
plane gives a more rustic, antique effect
(see photo, right). Remember to allow for
wedges. Make the legs about 11 in. long.

FOR MORE ANTIQUE EFFECT, taper the legs with a
block plane instead of a lathe. Piece of scrap with
a 1%-in. hole in it makes convenient template

3“- 3"

JULY 1963

-
w 13

163



TO ASSURE SMOOTH-SLIDING DRAWERS, position
runner strips with a hardboard or plywood spacer,
Before fastening in place, sand and wax top edges

To assemble the bench you'll need white
glue and 8d nails, which can be “antiqued”
as follows: place the nail on an anvil or
steel plate and strike the edge of the nail
head with a hammer. Then turn the nail
90 deg. and hit it again. When driven
home, the nails will look hand-forged.
A drop of potassium permanganate solu-
tion (available at drug stores) when ap-
plied to the nail heads, will rust them and
darken the wood around them.

Freeze Your Catch

When you've had a particularly success-
ful day of fishing and decide to freeze
part of your catch, you'll often find that
some of the fish are too large for the
usual cartons available at stores. To avoid
cutting these big ones down to a less im-
pressive size, try freezing them in card-
board milk cartons. Pack as shown be-
low, then cover with water to prevent
dehydration. Most fishermen will find that
1-qt. cartons offer sufficient capacity, but
for that big one that didn't get away, use
a half-gallon carton.

=—WATER LEVEL

e—— QUART MILK
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BEFORE STAINING, round all edges slightly with
medium sondpaper, especially in places which, on
a real antique, would probably show signs of wear

Make the sides and ends of the drawers
from 34-in. stock, and assemble with glue
and finishing nails. The drawer bottoms,
which are Y-in. plywood or hardboard,
are dadoed into the front and sides. Make
the drawer rails from 12 x 34-in. strips,
and turn the pulls yourself, as store-
bought knobs may look out of place.

After a thorough sanding, finish with
a colonial pine stain and several coats of
paste wax. L&

Mat Cutting Made Easy

Without specialized (and expensive)
commercial equipment, it's almost impos-
sible to bevel-cut picture mats accurately.
However, you can get a perfect cut every
time with the easy-to-make guide shown
here. Just bevel-cut one edge of a strip
of wood to a 45-deg. angle and face this
edge with a flat metal strip. To use, align
the metal edge with the cutting line on the
mat and secure to the edge of your table
or cutting board with a pair of small
C-clamps. Then run a razor blade along
the board, holding it flat against the strip.
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GASOLINE WINCH is rated at 1500-lb. single-line
lift, 4000-Ib., multiple-line lift. Powered by a 3-hp.
oir-cooled, 4-cycle engine that starts by hand pull.
Drum tokes 250 ft. of Yie-in. 4200-lb. test cable.
Unii weighs 85 lbs., meosures 15% in. high, 1% in.
wide, 25 in. long. Prices on request. Tiger Mfg. Co.,
2312 Pacific Coost Highway, long Beach, Calif.

WHEN THE METAL STRIPS between the jows of this
self-odjusting sponner (drawing A) are pushed
ogainst a nut (B), they move backward inte the
handle to form a snug-fitting crescent. Pushing the
bock of the handle (C) returns strips to position.
For nuts up to .B7 in. Messrs Hipo KG., R. Pooper
& Co., Hamburg 6, Karolinenstr 3, West Germany
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MANCO DOWELING JIG makes accurate joints with
Y-, ¥1e- and 3a-in. dowels. Comes with drill bits in
those three sizes, depth collars ond shims. Works
with pieces of any width or length, even if thick-
nesses don't match. Priced at $14.95 postpaid, from
the Bramen Co., P.O. Box 98, Beverly 15, Maoss,

ACCU-POWER SCREW DRIVERS have ratchets that
speed the work. PM editors alse found the pistel-
grip handles maoke for comfortable, firm gripping,
especially when extra torque is required. Two blade
sizes—'4 x 4%-in. and Yie x 3-in. Set of two costs
$3.50. Rosenberg Bros. & Co., Smithtown, LI, N.Y,

.

DUST COLLECTOR is designed for heavy-duty service.
Comes equipped with a waoste container, but can
olso be used with a 55.gal. drum instead. Connects
to dust removal nozzle on any rodial saw made by
Power Tools Inc. For details and prices contac
Power Tools Inc., 315 South Green 5t., Chicage 7, Il

r
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CASTING
AT HOME

Manly Banister

ASSEMBLED BELOW is equipment you'll need te melt metals. Left, blast furnace with elecirie-motor-
powerad fan ond gaos line. Right, set of clay-graphite crucibles (smallest is for silver and geold). Fore-
ground, homemade skimming spoon ond two types of crucible tongs. Cenfer, technical-grade borax, and
mortar and pestle for powdering charcool. Honging at right, flint-and.steel lighter for furnoce, and
tongs for hot castings. Furnace shown is Model 353, Kansas City Specialties Co., Box 4022, Marysville, Kan.
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AYBE you never thought casting
non-ferrous metals was a home
workshop process. But sand casting can
open up a whole new hobby field to you.
It's a craft that requires special equip-
ment—some of which you make yourself.
You could even build your own blast
furnace, but that's not within the scope
of this article, since complete casting out-
fits are available. The Foundryette line,
made by Kansas City Specialties, starts
with a $35 kit that will handle up to 1l2-
Ib. castings (fine for the jewelry crafts-
man) and goes up through six outfits, the
largest of which will melt 50 lbs. of red
brass. The outfit shown at the bottom of
the facing page was $55 complete (not
including the bricks around the furnace,
to prevent accidental tipping, or the ls-in.
sheet asbestos bench pads).
Even with “complete” outfits, there are
a few pieces of equipment you must make.
Most of these are detailed on the following
pages. Although a flask (the buckled-to-
gether wood frame shown packed with
sand, at left) comes with each commercial
outfit, you'll have to make your own
molding board. That's the platform the
flask sits on. You'll need two for each

flask. For special purposes, you may have
to make flasks of additional sizes, and two
construction methods are shown on page
170. The bottom half of the flask is called
a drag: the top, a cope.

The rammer is a lathe project. Make one
to the size shown in the sketch, and an-
other 1'%2-2 in. in diameter, for use with
smaller flasks. Just turn a hardwood
cylinder to a dumbbell shape, making sure
there's a comfortable hand-grip between
the bells. Then saw one bell to form a
wedge and sand smooth., The skimming
spoon seen at bottom left is easily made
by heating the end of a 2-ft.-long, Y4-in.
steel rod in the blast furnace and forging
a spoon shape on an anvil. You need a
skimmer because, when charging a cruci-
ble, you add a pinch of technical grade
borax (the type you buy at a photo-supply
shop) and a spoonful of powdered char-
coal; these prevent oxidation, but the
crust they form on top the molten metal
must be skimmed off before pouring.

When making patterns, leave them
slightly oversize to allow for filing and
smoothing the cast metal. Remember that
patterns can't have undercuts: Since you
form the casting mold with moist sand,

THREE BASIC FORMS OF ONE-PIECE-PATTERN CASTINGS
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f; % PLYWOOD s

4" x 36

1. SPRIMKLE PARTING DUST 2. USE FLOUR SIFTER TO
OVER PATTERN AND COAT LAY 14N, DEPTH OF SAND
FACE OF MOLDING BOARD OVER PATTERN AND BOARD

GAS VENTS SPRUE PIN

RISER PIN
¥2" DOWEL,
| _cope 45" LONG,
TAPERED

TO %,

DRAG

S —

. FLIP DRAG OVER ONTO 7. REPEAT STEPS 2,3, 4
SECOND BOARD, IMSERT AND PIERCE SAMD TO JUST
PINS AND COAT WITH DUST SHORT OF PATTERM FACE

ICAST ALUMINUM)
DIMEMSIONS ARE MNET—
ALLOW FOR SMOOTHING-
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J. FILL DRAG WITH UM- 4, AGAIM FIlL WITH SAMD 5. SCRAPE FLUSH WITH
RAMMER SIFTED SAND AND TAMP AND TAMP TO EVEM MOUND TOP OF DRAG BY STRIKING

—

IHARDWOOD) WITH PEEM END OF RAMMER  WITH RAMMER'S BUTT END  OFF WITH STRAIGHTEDGE

POWDERED
CHARCOAL

,,_a%;;:\___ :

MOLD CAVITY

GAS
GATE  MIXED HERE
CUTTER

Pl

“'ms"'fﬂ 8. PRE-HEAT CRUCIBLE AND METAL 9. TURN OFF FURNACE, PUT CRU.
AS SHOWN, TILL INTERIOR OF FUR. CIBLE INSIDE, ADD METAL, POW-

NACE SEEN THROUGH PORT IS FED DERS, RELIGHT FURNACE. COVER
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METAL IN
CRUCIBLE | &,

10, REMOVE COPE, PATTERN AND
PINS. CUT GATES, REPLACE COPE.
POUR METAL TilL IT FILLS RISER
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you must be able to lift the pattern out
of the sand without wrecking the mold.

Making and using a sand mold is fully
demonstrated in the picture story on the
preceding pages. Molding sand is included
in commercial casting outfits, and more
can be cheaply purchased at an industrial
supply house. Don't use just any sand.
Molding sand is specially-graded and
mixed with a binder (usually bentonite)
so it will hold the shape of the mold and
withstand the heat of molten metal.

It comes damp. Keep it in a covered can
so it won't dry out. Though you can use
it again and again, it must be tempered
before each use. That is, you must add
water to get a workable consistency.
Sprinkle from a jar with holes punched
in the lid, and work the sand with a trowel
until, when you elench a handful, it com-
presses into a mass that holds its shape
and shows the imprint of every line in
the palm of your hand. When the mass
is broken, it should make a clean break,
with sharp faces.

To make the mold, place the drag on a
molding board with the guide pins inserted
in mating holes, as shown at left. Center
the pattern with its largest flat side down
and sprinkle parting dust (from a bottle
capped with loose-weave cloth) over both
pattern and board. This keeps the sand
from sticking to these surfaces.

After ramming the drag as shown at the
top of the previous page, lay the second
molding board on top and carefully flip the
entire unit. Remove the first molding
board, which is now on top. The upside-
down pattern is at the top of the sand
with its bottom face exposed.

Insert the two tapered pins you've pre-
pared, pushing the smaller end into the
sand just far enough to hold the pin erect.
Space the pins about ¥-in. from the pat-
tern at opposite sides. Sprinkle the whole
top surface of the drag with parting dust

PROPERTIES OF NON-FERROUS METALS

Metal Approx. Melting Pt. Specific Weight per  Shrinkage, inches
in degrees F. Gravity* Cu. Inch per foot

Aluminum 1250° 2.70 1.555 ox. a/ié
Babbin 452° (depends an alloy) 1/8
Bross 1616”-1949° {depends on alloy) ane
Bronze 1800° {depends on alloy) 316
Copper 1870° BB 5.069 5/32
Gold 1945° 17.1 9.85 —
Lead 630° 11.37 6.549 5/16
Pewter 425-440° {depends on olloy) 1/32
Silver 1760° 9.87-10.551 5.685-6.076% 1/8
Tin 455° 7.298 4.199 1/12
Zine 787" 7.5 4.118 5/16

*Multiply the figure in this column by the weight of water to find the weight of an equal volume of metal.

Water weighs 62.4 lbs. per cu. fi., 0.576 orx. per cu. inch

170
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and set the cope on top; there should be
mating holes in the cope’s bottom edge, to
take the flipped drag’s three guide pins.

Ram sand into the cope exactly as you
did to fill the drag, except that this time
you don't ram as hard, for fear of displac-
ing sand from the drag. Let the rammed
sand heap above the top of the cope—at
least to the top of the wooden pins. This
provides a higher “head” on the pouring
metal—more weight in the sprue and riser
to press down and pack the mold.

Now, lift the rammed cope carefully off
and stand it on end to one side. The pins
lift out with it. With a large watercolor
brush, wet the sand around the edge of
the pattern so it will be less likely to
crumble when the pattern is withdrawn.
Use an ice pick for a “rapping pin”, tap-
ping the point gently into the center of the
pattern’'s exposed face, then rapping as
shown in the photo on page 168. Rap both
lengthwise and breadthwise of the pattern
so that it moves slightly, loosening in the
mold. (Since this makes the mold slightly
larger than the pattern, you needn’t con-
cern yourself with shrinkage of the metal
when making small castings).

Brace your wrists against the edge of
the drag, grasp the ice pick and carefully
lift the pattern straight up. If part of an
edge should crumble, repair it by apply-
ing moistened sand, slicked down with a
palette knife. Then, with your homemade
cutter, scoop a trough from the edge of
the mold cavity to the depressions made
by sprue and riser pins. These “gates”
allow free flow of metal into and out of
the cavity. Rap the protruding ends of
the pins and pull them through from the
top side of the cope. With a spoon, scoop
a pouring basin around the top of the
sprue, then replace the cope on the drag.
The flask is now ready for pouring.

Since aluminum melts at a relatively-
low 1250-deg. F., it's a good metal to

HOW MUCH METAL DO YOU NEED?

Constants let you calculate the emount of metal
required for @ given casting when the weight
ond maoterial of the pottern are known. Pro-
cedure: Weigh the pattern, then multiply the
weight by the proper constont as listed below.

Pattern Constant for Constant for
Lumber Aluminum Brass or Bronze
Sugar Pine 6.50 18.75
Mahogany 4.25 12.50
Cherry 375 12.75

EXAMPLE: A pine pattern weighs 5 oz.: 5 x 650
= 32.5 oz. of oluminum for the costing. Add to
this sufficient metal for the sprue, riser ond
gaoting system plus a little “for the pot”.

JULY 1963

CASTING ROUND PATTERNS

'—-1- I ————— - —

THIN PATTERNS—not! more than haolf an inch thick,
like the one for the rapper—can be handled in one
piece. Ram them in the drog os usual, but when you
flip the drag over, cut sand away to centerline of
pottern (using polette knives like those shown) to
form shallow basin with pattern half-buried in bot-
tom. Slick down sond with small trowel before
sprinkling parting dust. Add pins and cope, then ram

IN TWO PIECES

MALE HALF

I
1
L]
1
]
L
1
I
]

L

THICKER PATTERNS—or tricky shapes—must be split
in two and provided with aligning pins (dowels, rod
or brads). The holf without pins is rammed in the
drag and flipped, just like o one-piece pattern. The

pin half is set atop it, the cope is added, rammed,
then lifted off for careful remaoval of both halves
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practice with. It's also plentiful—you can
use old cast aluminum pots, or pistons
from an auto wrecking vard.

From the tables below, you can calcu-
late the amount of metal for a given
project—and the heat required to melt it.
Always make a generous estimate: Any
excess is easily disposed of, but if you run
short you've spoiled the casting. Once you
start to pour, the slightest pause may let
oxides form in the gate, plugging it. You
must pour steadily until you see molten
metal at the top of the riser.

Never let metal solidify in the crucible.
Pour the surplus immediately into a coffee
can partly-filled with sand, and scrape
out the crucible with your skimmer.

For large castings, you may not be able
to melt all the metal at once. If you must
add new chunks, be sure they're preheated
as shown in the sketch on page 169. Mois-
ture in the furnace atmosphere condenses
on cold metal and flashes into steam, spat-
tering molten metal on contact.

For safety’s sake, position the flask as
close to the furnace as possible, to avoid
transporting the molten metal. And as
protection from spillage or spatter, you
should wear asbestos gloves and apron,
and a face-shield or goggles.

When a number of small castings must
be made, you can mold several patterns
at once. Just stagger them along opposite
sides of the drag's centerline. After ram-
ming, dig a “runner” channel straight
between sprue and riser, and cut individ-
ual gates to each molding cavity. You
can then cast all items with one continu-
ous pouring of molten metal. * ok k

Slots in Metal Tubing

Want clean, accurate slots in short
lengths of non-ferrous tubing? You can
cut them in a single pass on your bench
saw if you make this simple holder from
scrap stock. You'll need a bit the same
diameter as the outside of the tubing—or
slightly larger. Unless the hole it makes is
a snug slip fit, don’t bore clear through
—the blade's cutting pressure might push
the tubing out the back. Set the rip fence
to center the blade on the tubing. The first
cut slots the wood, too, but doesn’t spoil
the holder. This technique can also be
used if you want to slice the tube for two
half-round sections—R. J. DeCristoforo

NEXT MONTH IN SHOP AND CRAFTS

SCOOT-CAR. Powered by an outo starter motor and o &-v. battery, this miniature
sidewalk speedster hos two forword speeds ond will hit 12 m.p.h. when wide-open. At
operating speed, it runs on two wheels like o bicycle; two smaoll outriding wheels provide
support during occeleration ond cornering. You'll find detoiled plons in the August issuve

BUILD YOURSELF A BOAT DOCK. Don't miss this one if you're thinking about building o
dock. A no-punches-pulled eomparison of materials, plus plenty of plans and cost-cutting
time-saving construction tips. Everything from the simplest plank-and-piling pier to an
elaborate diving float that con double os o porty boat. It's all in the next month's PM

HOMEMADE WOODTURNING LATHE. It's not elaborate, and it won't take oll the jobs that
an expert might want to attempt. However, this lathe hos one outstanding advantage: you
can build it for around $10. Fine for the beginner, it hos a foceplate capacity of 8% in.
and can accommodate work up to 34 in. between centers. Look for the plans next month

MODEL ROTOR SHIP. Anyone familiar with the history of seciling craft has heard of Anton
Flettner’'s omozing rotor ship which soiled ocross the Atlantic in 1524. In next month’s
PM you'll find o novel wind-driven model which combines Flettner's rotor idea with o wind-
mill effect. Instead of being cylindrical. the vertical rotor has an S-shaped cross section
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ARMSTRONG
TIRES

have double-width
outer ribs o give
far better mileage.

L

v
:

5 u
S A,

(i

ORDINARY
TIRES
have narrow ouler
ribs, cut down on
your mileage,

Just as discs in the Armstrong
demonstration fist (above)
keep the fingers apart, so over
1.000 Safety Discs in each

PATENTED SAFETY DISCS KEEP TREAD
RIBS OPEN ... ALWAYS READY TO GRIP!

PLUS! UP TO 10,000 MORE SAFE MILES

ONLY

ARMSTRONG

TIRES

CAN SAVE
YOUR LIFE

with “Ounce of Prevention”
Safety Disc Grip!

Under braking pressure, their
tread ribs can squeeze to-
gether, go smooth, and lose
their grip on the road. Seo,

ARMSTRONG ORDINARY Armstrong Tire keep the tread don’t risk your car and your
TIRES - "{"FES - edges apart, always ready to life on ordinary rubber. Get
bafety Discs heep | don't have Saf€!Y  grip the road, no matter how Armstrong Tires' patented
;Jf:a“”r;a:.fatd fa;lrssqueé:e ra; hard vou brake! But ordinary grip, and get this extra safety
grip the road. gether, lose grip tires don’t have Safety Discs. at no extra cost.

WITH NEW WIDE-TRACK TREAD DESIGN!

Where do tires wear out first?
Take a look at your own.
You'll find the outer tread ribs
take the punishment. That's
why ordinary tires, with nar-
row outer ribs, often disap-
point on mileage. To prevent
this tire wear, Armstrong de-
veloped Wide-Track Tread.
This exclusive design doubles

the width of the outer ribs —
doubles the rubber where tires
wear most — to give up to
10,000 more safe miles than
ordinary tires. Gel Arm-
strong’s Wide-Track tread de-
sign, and get extra mileage at
no extra cost. See the Yellow
Pages for yvour Armstrong
dealer.

You can't buy a befter tire . . . to save your life . . . than Armstrong !

The Armstrong Rubber Company, West Haven, Conn. * Des Moines, lowa * Natchez, Miss. * Hanford, Calif.
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Instant-loading cameras

New KODAK INSTAMATIC

You just snap the Koparak Film Cartridge
into the camera. No threading! The cam-
era’s loaded instantly! You're ready to
shoot —faster than you can read about it.

New Kobpak InstaMaTICc Cameras take care
of practically everything automatically. All
you do is shoot. Get sharp, bright prints in
color or black-and-white, or color slides.

There are four KODAK INSTAMATIC Cameras.
Their features range up to automatic elec-
tric-eye exposure control, automatic film

KODAK INSTAMATIC 100 Outfit.
Instant-loading camera with
built-in flash. No focusing, no
settings. Outfit: film, bulbs,
batteries — less than $16.

Ko ak "

TRADE MARK
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KODAK INSTAMATIC 300 Dutfit.
Instant-loading camera with
automatic electric eye, built-in
flash. Qutfit with bulbs, bat-
teries, film—less than $45.

advance, and fast lens-shutter combinations.
Model 400, shown at right, gives you au-
tomatic electric-eye exposure control and
power-drive film advance. It lets you fire off
10 shots without lowering the camera from
your eve. The electric eye not only sets the
lens, but also signals in the viewfinder when
to use the built-in flash. The INsTaAMATIC
400 Camera is all brain, yet weighs only 15
ounces, is just 4 inches wide! INsTAMATIC
400 Outfit with bulbs, batteries, film—less
than $53. At your Kodak dealer’s now!

KODAK INSTAMATIC 700 Cam-
era. /2.8 lens, automatic day-
light and flash exposure con-
trols, built-in flash, speeds to
1/250. Available soon.

Enjoy Walt Disney’s *'Wonderful World of Color'" Sunday evenings, NBC-TV

POPULAR MECHANICS



Cameras

...with new
KODAPAK Film
Cartridges

Shoot color slides or snapshots in color or black-and-white

cHROME-X Film for color slides; KopAcOLOR-X
Film for color prints. (All are fast films, to let
vou shoot in less light. See vour Kodak dealer
for details.)

New ready-loaded Kobparak Film Cartridges
are designed specifically for use with the
Kopak INstaMaTiC Cameras. They drop in in-
stantly — no threading, no mistakes. You can
even put them into the camera in bright sun.
Choose cartridges of KopAk VErRiCHROME Pan
Film for black-and-white shots. Choose car-
tridges of KODACHROME-X or KobpAK EKTA-

Prices subject to change without notice.

JULY 1963

EASTMAN KODAK COMPANY
Rochester 4, N. Y.
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Diaries of Destruction
(Continued from page 112)

swered: “Roger 826, Roger, and you
received holding instructions at Preston.
Radar service is terminated. Contact Idle-
wild Approach Control. . . .”

At this moment the controller thought
his radar showed the jet nearing Preston.
But the recorder told a tragically differ-
ent story. At the speed it was moving, the
craft had passed Preston and was eight or
nine miles beyond, following V-123 direct-
ly toward Flight 266. La Guardia Approach
Control saw it coming, frantically advised
the Connie: “Trans-World 266, traffic at
two-thirty, six miles, northward.” Because
of the thick weather, the pilot could not
see the big jet.

Then, “That appears to be jet traffic
off your right now, three o'clock, one mile,
northeastbound. . . .”

Watch Helplessly

The controllers now could only watch
helplessly as the blips merged, halted for
an instant, then one continued curving
northward briefly while the other entered
a right turn and dropped from their screen.

What did the robot spy aboard the DC-8
have to tell when it was scraped from the
Brooklyn street into which it fell? One,
that the jet apparently had overflown the
Preston intersection before the pilots had
identified this point on their omni range
receiver. Several other planes reported
that one of the intersecting omni range
stations was erratic that day. The fact is
that 826 was still bowling along at 301
knots when it whistled out of the clouds
and sheared off the right wing of the Con-
nie. Perhaps at the last minute the pilots
aboard the DC-8 saw the other plane—the
recorder showed their craft in a 50-degree
right bank at impact. Time sequence on
the tape indicates that the plane flew past
its holding pattern, with its high rate of
speed and the change of route as con-
tributing factors. Repercussions from this
accident continue today.

The durable spy that told this tale from
beyond the grave is no ordinary tape re-
corder. On the most common type, a metal
tape runs between two drums and the
readings are engraved on it with several
sharp needles. Others use magnetic tapes.
Their readings usually are obtained from
sensing devices plugged into the craft's
instrument circuits, feeding the recorder’s
stylus with impulses. Tapes last some 200
flight hours. Since they move only a fifth
of an inch every minute, a lot of data is
packed in a short space.

Usually each instrument makes a mark
once or twice a second. The line of tra-
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cings it produces is called a parameter,
and there are four parameters showing
altitude, air speed, vertical acceleration
(G-forces) and direction. In addition, there
is a time indicator in fractions of seconds
which tells when each of the markings
occur. From these items much can be
divined if properly interpreted.

In the CAB’s head offices, the readout
is done by experts in several ways. They
may use a glass overlay with scales printed
on it. Each mark on all four parameters is
matched against the fraction of a second
at which it occurred. Final analysis is per-
formed on a new machine that scans the
tapes with a power-driven optical system.
It also projects the readings on a viewing
screen and feeds the data to a computer.

Often there are witnesses, but stories
obtained from them may be wild and con-
flicting. At Chicago's Midway Airport,
when TWA's Flight 529 crashed on take-
off in September, 1961, investigators talked
to 150 persons who claimed to have heard
or seen the craft as it approached. The
stories varied so widely that they gave
only a vague idea of the plane's behavior.

Tapes Wound on Reels

The tapes are wound on reels like film
in a camera. They are enclosed, along with
other apparatus, in double-thick shells
with thermal insulation between the layers.
Some are box-shaped and others round.
They have on occasion protected the tapes
from 1100-degree Centigrade heat and
forces of 100 times the pull of gravity. At
least one recorder was immersed in salt
water for 36 hours.

In 65 incidents investigated by the CAB
during the last two vears, only one re-
corder was damaged too badly to use. In
many others, even though damaged, the
recorder made vital contributions.

Even small clues obtained from a re-
corder have been used to help eliminate
suspected causes of a crash. In May, 1962,
a Continental 707 seemed to disintegrate
in flight over Iowa. There were no signifi-
cant voice transmissions recorded in
ground stations; nothing to indicate what
had gone wrong. Excessive air turbulence
was suspected. But the flight recorder,
though damaged on the outside. was still
readable and showed that although the
plane passed through 40 minutes of mod-
erate turbulence during the flight, for five
minutes immediately preceding its death,
it was in smooth air. Shrapnel found in
the victims' bodies later indicated an ex-
plosion, and further investigation showed
that a bomb had blown the craft apart.

Though a long-sought boon to investi-
gators, some pilots at first were not happy

(Please turn to poge 17B)
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DESIGNED TO TACKLE THE TOUGHEST
DRIVING—WITH A GENTLE TOUCH
A lhevrolet Iruck with Pawer Steering

You'll wonder if these '63 Chevrolet pickups with Power Steering aren’t “passenger
cars’’ in disguise. Power Steering helps them display the kind of maneuverability and
ease you'd expect from the latest sedan. Yet they're gluttons for punishment over the
roughest, toughest terrain. Chevrolet pickups are doubly versatile with the addition
of a camper body for business or play. And with Chevrolet Power Steering, they get
you there fresher. For a truck that’s handy as a six-bladed jackknife, try a Chevrolet
pickup with easy-does-it Power Steering! Cherrolel Power Sleering —a produel of
Saginaw Steering Gear Division, General Motors Corporation, Saginaw, Michigan.

The ' new reliables.. b7 Lhevroler Irucks

JULY 1963
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EASY WAY
toaring job

THAT'S RIGHT!

&“ M Stainless Steel

178

Simply install a Sealed Power KromeX
ring set with Stainless Steel oil rings.
Then you have it made.

Sealed Power's Stainless Steel oil
ring controls oil—no ifs, ands or buts.
For extra thousands of miles.

Stainless Steel—specially electro-
polished by Sealed Power—is slick
and smooth. It stays that way, doesn't
pit or etch so carbon doesn't cling.
This ring resists plugging, resists
clogging and lasts longer.

Stainless Steel, in Sealed Power's
proven design, retains its tension at
operating temperatures. Doesn’t get
heat lazy. Fitlasts, side-sealing lasts,
oil control lasts.

Sealed Power Stainless Steel oil
rings are extremely easy to install.
End-abutment design ends groove-
depth problems. No shims, no
gauges, no fussing with an “A" or
“B" set.

Get a KromeX ring set and stop oil
consumption! Sealed Power Cor-
poration, Muskegon, Michigan.

0il rings stop oil pumping

Diaries of Destruction
{Continved from poge 176)

at having an “iron spy” aboard. It has,
however, proven to be their staunch ally.
In many minor reported violations—devi-
ation from assigned routes or altitudes,
excessive speed, low flying, etc.—when the
pilot had only his word against that of his
accuser, the recorder has backed him up.

Today, the recorder is an item on the
pilots’ check list for most airliners. The
sealed unit is never touched except at the
home shops where it is installed. A cock-
pit warning light tells the crew when its
power supply is shut off, and the re-
corder's case is often painted with lumi-
nescent colors so that it can be located
easily in any wreckage.

Can Be More Helpful

Helpful as it has been, the recorder can
be made even more effective. There are
channels available on some tapes for as
many as 60 other parameters. The addi-
tional information most often requested by
investigators would include engine-power
settings, air temperature (to establish
true air speed), angle of attack, of side-
slip, of roll and of pitch, positions of con-
trol wheel and rudder pedals, trim and
flap positions, autopilot, hydraulic and
electric-power systems, cabin pressure and
cockpit oxygen.

Also, there is considerable support for
including cabin voice recorders and main-
tenance recorders. The voice recorders
would record all conversation in the cock-
pit whether it went out over the air or not.
Some believe the last words of the crew
could be of vital significance. The pilots
aren’t so sure they want an eavesdropper,
and the airlines back them up. The latter
are afraid pilots might go to hand signals
which could also become dangerous. It
seems likely, however, that the voice re-
corders may go in the planes with the
provision that they would be used only for
accident investigation.

The maintenance recorders have nearly
universal approval. At least two airlines,
TWA and Trans-Canada, are experiment-
ing with them now.

If all three recorders were installed,
investigators would have an exact record
of the individual flight, what the crew said,
and an exact record of structural defects
that may have preceded the flight.

Their purpose is not to tattle, but to
help ferret out the reasons for accidents
and thus prevent their recurrence. Only
the unknown is truly frightening. As long
as accidents can be explained, even by
robot spies, aviation will advance and so
will passenger safety. * ok ok
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Built to keep young and lively!
Own tomorrow’s motorcycle today! A new concept
in big twins. Features full-unit construction,
entirely enclosed drive, and many other mechanical
advances, Beautifully styled. See your BSA dealer.

MOTORCYCLES

The most populor motorcycle im the world

Write to the nearest address for illustrated
free color catalog of the new 1963 models.
Catalog offer limited te U. 5. residents only.

West: East:
HAP ALZINA BSA INCORPORATED
Dept. M73 Dept. M72
3074 Broadway 639 Passaic Ave.
Ockland, California Mutley, New Jersey

[
Mirror Gloss

You'll marvel al FARULOY, super-tough,

super-gloss, clear protective coating. High- NATURAL

lights the bLeauty of all interior wod sur-

fares, bare or fAnished. Magie resin farmula

applies smoothly . . . dries fast. Insures WOOD

maximum resistance to dirt. grime, stains.

At aint. Hardware, Lumber Stoves. Heml

Gig  for complete wood finishing manual FIN!SH
Made by the makers of famous FABULON

P & 5 Chem. Co., Box 466, Buffals 5. N.Y.

SUPER-GI.DSS NATURAL WOOD FIISH

2 GUNRK

‘> removes grease and grime FAST

from: power mowers
engines & machinery
cement floors
kitchen walls
ovens @ implements
erhaust ducts
paint brushes
furnace filters
barbecue grills
AT AUTO SUPPLY, FARM
L HARDWARE STORLS

Paay 1 oM
| ST IR

=,
s

GUNK® Laboratories, Inc.
5879 W. G6th, Chicage 38, Il

GOVT, SURPLUS siesiins SAVE 907

DUAL-PURPOSE MAVY GENERATOR

Mated 2000 AMP IW? ol 24 to 90 V. Alse prislures

al 1200 watts of AC rurrent. Fxeellent unit far

making YouF wn are weliler,. We have solo

1000, MNow, due o special purchase, we ane

= ghle o wfer this gen. nt lowest price ever —

- while present supply Iasts, Tested prior e Ghip-
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IMAGINE A SCREWDRIVER THAT GRIPS
THE SCREW SO TIGHTLY, THEY VIRTUALLY
BECOME A SINGLE UNIT! That's exactly what
the Quick-Wedge™ Screw-Holding Screwdriver
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Weather Control by Asphalt

Rain-making by raising soil temperature
may be a practical method for making arid
land useful. Tests in Arizona involved
coating the earth's surface with thin 10-
foot squares of black asphalt; soil one-half
inch below them became 19 degrees F.
warmer than in adjacent uncoated areas.

Covering large areas of dry land near a
sea or large lake with this asphalt might
produce useful changes in local weather,
suggests Dr. James F. Black of the Esso
Research and Engineering Company. The
system could increase the intensity of the
sea breeze, bringing in moist air from over
the water and lifting it to where the water
vapor condenses into clouds and then falls
as rain.

Peppered Space

Interstellar space is peppered with tiny
flakes of graphite—not ice crystals, say
two English scientists. Dr. F. Hoyle and
Dr. N. C. Wickramasignhe of Cambridge
University report that the graphite specks
are formed on the surface of cool carbon
stars.

Their theory attempts to explain what
causes light to become reddened as it trav-
els between stars. They say that the values
calculated for reddening by graphite flakes
conform closely with observed phenomena.

The scientists report that there are about
1000 of the right kind of carbon stars in
any one galaxy to produce enough graphite
flakes to account for the reddening. The
flakes are the same as the “lead” in a pencil.

Throw Qil on Troubled Soil

Agricultural output can be increased
throughout the world, including areas
where food supplies are low, by treating
croplands with a petroleum mulch.

This is the picture for an agricultural
help developed in three years of research
by the Esso Co. The firm reported that
field tests of spraying a petroleum mulch
over seeded areas to achieve moisture
retention and higher soil temperatures—
both desirable for getting the most crop
from seed and soil—resulted in yield in-
creases ranging from 10 to 111 percent on
a variety of crops.

Some examples of increase, achieved in
the U.S., Europe, South America and North
Africa, were: Melons $231 per acre increase
in crop value; carrots, $560 and sweet corn,
a $40 increase per acre.

The product is a water emulsion of petro-
leum resins. It is sprayed directly over seed
rows, forming a film in bands three to eight
inches wide, No special equipment is need-
ed, and also the film, when plowed under
after use, builds up structure of the soil.

POPULAR MECHANICS
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; = round trip-

i SUHANBE

Its an old

EVINRUDE POLICY

When you're out where sea meets sky . . . it's
good to know that the motor that powers your
boat:
Starts with a pull cord as well as a battery.
Has an automatic choke that's backed up by
a manual choke.
Has a waterproof ignition system, even
though you couldn’'t get a drop of water
inside with a fire hose.
Just to make doubly sure...we back up our
back-up systemns with a new 2-year warranty.
We like to see our customers coming
back — smiling!

EVINRUDE

FIRST IN OUTBOARDS

* EVINRUDE MOTORS, 4063 North 27th Street
Milwaukee 18, Wis., Division of Oulboard Marine Corp.

Pleass send free 24-page catalog.

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

A |

182

Ocean Bottom Homes
(Continued from page 102)

the second day and the beginning of the
third. The graph begins to rise from there
on. Between the fourth and seventh days
they became progressively better adapted
to their living conditions. We now assume
that a man underwater for two weeks
will perform his work most efficiently the
second week. After the fourth day both
men performed the Angiboust time re-

. action tests (bolting together a disassem-

bled structure) in the same time it has
been performed on land.

We had intentionally put both men on
the same diet of foods they would have
required on land, but after the second
day they requested lighter foods. We
deduced from their preferences and re-
marks that future oceanauts would refuse
fats, sauces and bread and would drink
little. Because they use up comparatively
few calories in their environment, their
diet will be largely grilled meats, fruit
and green vegetables.

By eliminating the need for decompres-
sion, the divers were able to go to a depth
of 180 feet and spend more time in lei-
surely exploration.

“This is the first time in 20 years of
diving,” reported Falco, “that I have the
time to see. The seaweeds, for example,
are absolutely fantastic, particularly at
night if one takes a searchlight. The
bottom is alive with sea horses, sea ane-
mones, shrimps and fish laying eggs. It is

| as though we are really present at the

birth of fish.”
On the third day a startling thing took
place. It became apparent to all of us on

| shore. Falco and Wesly were losing in-

terest in the surface. They stopped listen-
ing to the radio or watching television,
and they did not bother to read. Falco
wrote in his diary:

“I don’t care what happens on the sur-
face, nor does Claude. Time has no mean-
ing. I know what day it is, because they
tell me, but I could not care less.”

Besides this, both men expressed an-
noyance at the interference from above.
They were establishing a routine and did
not want it disturbed. Falco wrote:

“This first experiment is too push-but-
ton. I visualize the next one differently.
We must be alone. They should give us
air, replacement bottles, and say to us:
‘There are fish around you, get on with
it.” If we feel like seeing people we will
call them.”

The two men had become assimilated in
their environment. Life beneath the sea
had claimed their complete attention.

One mistake during the experiment

POPULAR MECHANICS



ccnvinced us of the need for relay air-
bells, These are barrels open at one end
and held to the bottom in the same
manner as the large shelter. The barrels
are lowered into the sea, and halfway
down the water is emptied by compressed
air until equipressure is established. The
barrel remains suspended in the water
with an air reserve in the upper half.
The mistake I mention was sending down
a bottle of compressed air that was only
half-filled. Claude was using this bottle
at 60 feet, when he suddenly ran out of

air, and Falco had to help him back to the |

shelter, sharing his air. In the future we’ll
try a series of emergency air-bells.

On the seventh day the docters went
down for the final time. They had both
oceanauts breath a desaturating mixture
of 80 percent oxygen and 20 percent nitro-
gen, which, after two hours, let them sur-
face without decompression stages.

The experiment was ended, and it was

a complete success.

What of the future? Our next step is a |

four-room house at the bottom of the Red
Sea. The oceanauts will have less contact
with the surface and they will stay down
longer. They will have stores of food and
will do their own cooking. Their work
projects will be more extensive. There
will be the harvesting of sea plants, min-
eral prospecting and the herding of fish.

This is our next step, but our plans go
much farther. We are actually moving to-
ward an alteration of human anatomy to
give man unlimited freedom underwater.

Artificial Gills

Scientists in the U.S. are now working
on a sort of artificial gill in a small cap-
sule. It would allow the oceanaut to re-
generate his blood with oxygen without
breathing air. The “gill” might be fitted
under an arm and linked with the aorta
by surgical manipulation.

To prevent lungs collapsing under pres-
sure, it may be possible to pack the rib
cage surgically with a noncompressible,
sterile plastic.

These things do not seem strange when
you realize that for the first nine months
of his life the human being lives immersed
in fluid in the womb.

I envision a race of Homo Aquaticus,
future generations born in underwater
villages, finally adapting to the environ-
ment so that no surgery will be necessary
to permit them to live and breathe in
water. It is then that we will have created
the man-fish.

I will not live to see it. I will die earth-
bound. But a new world is there to con-
quer, and I have helped to start the
breakthrough. * ok k
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CLINIC FOR HOMEOWNERS

Recently I repainted the siding on

my home, after cleaning off peeling
old paint and blisters, mostly on the north
wall. I used a new “breathing” paint, was
told it was the cure for my trouble. But
now the paint is peeling again, both the
old and new are coming off, What do I do
now?—T.N.. N.H,

When the so-called breathing paint is

applied over old paint it can hardly
be considered a cure for the trouble you
describe; helpful, perhaps but not a 100
percent cure. The main reason is that the
moisture coming through the wall still is
being entrapped under the old paint film.
This condition is difficult to deal with at
best, as you have the old under the new,
and in patches. It is likely to continue to
peel in the areas where the old paint
is still on the wall under the new, al-
though those areas covered only by the
breathing paint may permit some mois-
ture to escape and thus reduce the peel-
ing, at least to some extent. The logical
remedy, of course, is to remove all the
paint from the wall, both the old and
new, and then apply the breathing paint.
We hesitate to suggest this as it's a messy,
tedious job even though you use a paint
remover, but it would undoubtedly get
rid of the trouble.

Q I have a deep well and my pump is

below grade in what I suppose is
called a sump. Moisture seems to gather
on the underside of the concrete cover,
in which there is a manhole, and drips
constantly. I had thought of attaching
boards in some way to the underside of
the cover, but would this prevent the
moisture from gathering and dripping?—
D.S., Ohio

It's unlikely that the remedy you

suggest would be effective. Perhaps
you could construct a framework over the
open manhole and cover with fine screen
to provide ventilation, but a better way,
we think, would be to apply the heavy
masticlike material made expressly for
coating water pipes to the underside of
the concrete well cover, or curb. This
material prevents condensate from form-
ing on cold-water pipes in basements
and it should prove satisfactory for your
purpose. It's available from, or through,
your paint dealer. Be sure to follow ap-
plication instructions.

184

Q A length of concrete walk leading
to the back door of my new home,
which is about two years old, is breaking
up, that is, a top layer about 2; to 1 in.
thick or more has loosened from what
appears to be an under layer about 2 in.
thick or a little over. This seems to be
solid. I was told this is due to the concrete
freezing after being poured. Is this true,
and what can be done to repair the dam-
age?”—H.J., Mo.

It could be that the damage was

caused by freezing, but we think it
more likely that the walk was poured
in two stages, the top over a grout after
the latter had partially or wholly taken
the initial set. The later pouring did not
bond properly to the first. You do not
say how long the walk is, but it might
pay, if the walk is short or only a part
of it involved, to break up the top, remove
it and finish with a concrete patching
material which will bond to the solid
under layer. Be sure to follow instructions
for mixing and applying the patcher to
assure a satisfactory bond with the old.

The center beam in my basement is

supported on 6 x 6 wooden posts.
The beam is wood, and measures 6 x 8 in.
The concrete floor comes right up to the
wooden posts, covering up what is under-
neath. There seems to bhe no settling and
the posts appear to be sound, but isn't
this an open invitation to termites and
possible rotting?—S.M., Nebr.

Perhaps, but why worry? If the posts

appear to be sound and there is no
sign of undue settling, cracked plaster,
sagging floors and the like, then we see no
problem or any reason to make changes.
Yours is very evidently an older home
and was built at a time when center beams
and posts of wood were commonly in-
stalled. If you wish to go further with a
closer check, tap the posts with a hammer
near the floor on all four sides. If you get
a solid “ring” at each hammer tap on
each post then we think it best to let well
enough alone.

A5 g service to Popu'or Mechonics readers in
salving the hundreds of problems pertaining to a
homae-—irside or out—you are invited to present
your problems to The Clinie Editor for his heloful
advice. Address your questionzs to The Clinic
Eclitzr, Paouviar Mechanics Mugnzlne 575 Lexing-
ton Awve, New York 22, MY
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How AC Spark Plugs help deliver full power

NORMAL COMBUSTION

With AC Spark Plugs in the
heat range specified for your
car, combustion occurs at the
top of the power stroke.

This helps prevent power-
robbing pre-ignition, lets your
engine develop moximum
power and economy.

PRE-IGNITION

Spark plugs in too high a
heat range often overheat
and ignite the fuel charge
before the spark occurs,
causing pre-ignition. Result can
be serious power loss and
even costly engine damage.

AC Fire-Ring Spark Plugs in the proper heat range help deliver
full power by guarding against gas-wasting pre-ignition and
possible engine damage. AC's Self-Cleaning Hot Tip is engi-
neered to give you peak performance and economy. Ask for
AC Fire-Ring Spark Plugs specifically designed for your car.

FIRE-RING

AC SPARK FLUG % THE ELECTROMICS DIVISION OF GEMERAL MOTORS SPA R K P LUGS
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Every
salesman, delivery truck, service: station,
photographer, newspaperman, detective, am-
bulance, beat, airplane, construction vehicle,
repair shop, police department, hospital,

dector, lawyer, merchant or chief . . .

.should be equipped mtfr .
Hallicrafters low cost
personal two-way radio

Clear, reliable two-way communication up
to 15 miles and more with Hallicrafters
rugged CB-3A transceiver. Simple as a
phone to operate (but your calls are free!).
Eight channels, switch-controlled. No opera-
tor license required. Costs just $159.95.

Send for colorful brochure, -
complete specifications, today ﬁa//’mh’s‘

bll‘l. 76 Sth I: Kostner I.'I'IS.. Chicagn 24, Illinois

EVERLITE T IR
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w r rt
ol all l COElE el I P
i Everlite.

" Thriny 12440 1-ll1.|
praered by & rugged easy slari-
ryrle  enygine—=leader priced.  Model
M. Wi, N5 Jh=. @=
Bhakih il . 179.50
f.a.b. factory
"Trade-Mark Regisiered Al available—ean finance. Wrile for catalog.

Bpecial muodels for pulilie ulilities—=Approved for Civil Defense. Wrile
’1|-|.STEH HEEHAHIE MFG. CO..Dept. LBL=NBurlingLon, Wis.
1 Nrite to Dept. A-763, Box 65, Sarasota, Florida

Hnat, cut, waid brazu, solder, hardface

. .wWith this complete,
ready-to-work package.
There's nothing else to
buy. Contains everything
you need to build, re-
build or repair auto and
truck bodies, fenders,
frames, farm machinery,
fixtures, metal furniture,
tools, toys, etc. Includes
the following Victor top-
guality apparatus:

Acetylene and oxygen safety regulators, welding torch,
cutting attachment, 3 welding torch nozzles (welds to
14", cutting tip (cuts to 17), 124" dual welding hose,
spark lighter, goggles, wrench, illustrated instruction
book. All for only $99 in U. 5.

More than 25,000 now in use. Write today to Dept. PM for
free descriptive literature and dealer's name. 104

VICTOR EQUIPMENT COMPANY
B44 Folsom St., San Francisce 7, Calif.
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Romans in America?
(Continued from page 74)

his farm. Digging deeper into the site,
Howe unearthed nails, nail headers and
threaded nuts similar to those found in
Roman iron workings in frontier Germany.
He also dug up a bronze drinking cup

| which is identical to several discovered in
| the ruins of Pompeii. Tests of the iron

show that it was produced by the direct
process used in ancient days in Europe.

It is probable that for many centuries
after the decline of the Mediterranean civ-
ilizations few Europeans made it across
the Atlantic. Contacts across the Pacific
were probably extremely rare as well,
although Thor Heverdahl established in
his famous voyage that the Incan mytho-
logical figure, Kon-Tiki, fleeing from per-
secution in an area now identified with
Peru, could have reached Easter Island.

Some experts believe that the legendary
white god of the Mayans, Aztecs and An-
deans may have been an Irish monk. At
least there are indications that Irish sail-
ors beat the Vikings to the New World.
Irish fishermen knew the western Atlantic,
and sailed to the Grand Banks off the
coast of Newfoundland.

The good monks may have reached Yu-
catan, too. The monk Brendan's account
tells of drifting through gloomy fogs, spot-
ting huge icebergs and observing animals
with “catlike heads. eves of the color of a
bronze cauldron, fuzzy pelts, boars’ tusks
and heavy spotted bellies.” Back home
they thought he'd lost his senses, but ac-
tually he was describing the walrus.

Irish Monks in Florida

Probably the monkish party landed on
rugged Newfoundland to bury one of their
number who died at sea. They sailed
southward to either the Bahamas or Ber-
muda, then cruised westward for eight
days to come ashore on a “land odorous,
flower-smooth, blessed.” Brendan explored
inland, perhaps present-day Florida, for
40 days, then returned to Ireland.

Other testimony that the Irish were
ahead of the Vikings comes from the Vi-
kings themselves. The Flateyjarbok states
that the Vikings found the Irish in Iceland
and Greenland when they reached those
islands. They found them also in “Great
Ireland,” which some scholars believe is

| present-day New England. It may have

been the Irish who constructed the strange

| stone ruins spread through New England,

| which have been called *

root cellars,” and
were supposedly used by early English
settlers to store vegetables.

Those at Pattee's Caves at North Salem,
N.H., alone cover 30 acres, which led one
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Irish-oriented expert to observe tartly
that some of his colleagues must think the
first English settlers had a “helluva lot of
roots to store.” The structures are similar
to the rock ruins left in Europe by its
early inhabitants.

In the course of the slowly passing cen-
turies the Vikings reached the New World.
The name of the first Norseman to sight
North America is lost in the shrouded

North European past, but almost certainly |
was not Leif Ericsson. It might have been |

Ari Marson, an Icelandic tradesman who

was sailing from Limerick, Ireland, to his |
home port when a shrieking Atlantic storm |

blew him off course to so-called Great Ire-
land. Ari was seized by the inhabitants
in this remote land, probably Irish, and
baptized a Christian against his wishes.

First Viking Discoverer

In 986, shiploads of Norwegian colonists
on their way to Greenland may have been
blown to the New England coast. That
same year Bjarni Herjulfsson was sailing
to Greenland from Iceland when north
winds blew his ship onto a southerly
course. After sailing south for several
days, Bjarni turned west with the hope of
reaching Greenland. He voyaged to the
west until he sighted a wooded, hilly land,
which could have been Cape Cod, or the
coast of Labrador. Lost in the west At-
lantic, Bjarni Herjulfsson became prob-
ably the first Viking who sighted the North
American coast.

Leif Ericsson may not have been the first
Viking, but he was a formidable voyager.
He bought Bjarni's ship, and with a crew
of 35 sailed westward to colonize the new
land his predecessor had discovered, sail-
ing directly across the watery miles be-
tween Greenland and Labrador in four
days. He continued to Nova Scotia, then
turned south to what was either Martha's
Vineyard or Cape Cod, a place which he
called Vinland.

Other Vikings followed Leif. His broth-
er Thorwald journeyed to the Vinland set-
tlement only to be killed in a battle with
the Indians. He lay in his grave for cen-
turies until 1831, when, according to some
accounts, he was turned out of the ground
at the corner of what is now Fifth and
Hartley in Fall River, Mass.

Unfortunately, nobody made a study of
the “skeleton in armor” which was de-
stroyed in a fire in 1843. The ornaments.
belt parts and rings are still in existence,
but because they were made of brass, most
historians have maintained that the skele-
ton was that of an English colonial. They
argued that the Vikings did not work
brass. Recently, however, more knowledge

(Please turn to poge 188)
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Romans in America?
(Continued from poge 1B6)

about medieval trade routes indicates that
the Vikings could easily have obtained
items of brass from the British Isles.

Possibly the Vikings sailed as far south
as the Yucatan coast: when Cortes reached
Mexico centuries later the Aztecs told him
stories of seeing ships which glistened like
the scales of a snake and which contained
tall, fair-haired, blue-eved men. Aztec and
Mayan statues obviously are representa-
tions of Vikings.

To a North American. the most fascinat-
ing of the Viking explorations was that of
14th Century Paul Knutson, who was sent
out to search for survivors of the once-
thriving Greenland colony., Knutson and
his men set out for North America and
vanished. In 1898, a farmer, Olaf Ohman,
who knew nothing of this expedition, was
digging out an old aspen tree from his
farm near Kensington, Minn. His pick laid
bare the roots and struck a large rock. On
it were inscribed characters which Ohman,
a Swedish immigrant, recognized as runic.

Branded A Fraud

0. J. Breda, professor of Scandinavian
languages at the University of Minnesota,
who first translated the stone, branded it
a fraud. Ohman placed it by the door of
his granary and used it for a stepping-
stone and to straighten nails. There it re-
mained until 1907 when Hjalmar Holand
came to see it and commenced his research
which finally resulted in the stone being

| removed to a place of honor in the Smith-

sonian Institution.
Holand made a translation as follows:
“We are 8 Goths and 22 Norwegians on ex-

| ploration journey from Vinland round

about the West We had camp by (a lake
with) 2 skerries one day’s journey north

| from this stone We were (out) and fished

one day After we came home found 10
men red with blood and dead AV (e)
M(aria) save (us) from evil”

I have added the words and letters in
parentheses to make the meaning clear.

Possibly Paul Knutson entered North
America through Hudson Bay. At least
Norse mooring stones, halberds and fire-
steels have been found at Minnesota points
such as Lake Park, Hawley, Nelson Lake,
Big Cormorant Lake, Ten Mile Lake, Bar-
rett Lake and Alexandria. Wherever the
Vikings went by water they chiseled holes
several inches deep in a rock or boulder
on the shore to hold a bolt for mooring
their boats.

Two ancient manuscripts from the Ab-
beys of Strat Florida and Conway in
Wales declare that the Welsh prince,
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Madoc, reached the New World in 1170
A.D. He set sail from a North Wales port
with 120 settlers and later returned to
lead a larger force of several hundred
colonists and 10 ships to the faraway land
he described in such glowing terms.

Welsh Perhaps in Alabama

Where did the Welsh go? They very
possibly landed on the coast of Alabama
on the point where Fort Morgan was built
to guard the entrance to Mobile Bay. What
happened to the Welsh colony? Indian
legend and ethnological indications sug-
gest that they may have gone up the
Mississippi to the Ohio Valley, where
Indian tribes claimed to have white an-
cestors., Tribes also told the first Anglo-
American settlers of a furious battle that
took place on Sand Island in the Ohio
River in which the “white Indians” were
defeated by the “red” Indians.

In the late 14th Century, Antonio Zeno,
an Italian seafarer, wrote a letter to his
brother Carlo in Venice, telling of an ex-
traordinary vovage. He claimed that he
had gone with Prince Henry Sinclair, Earl
of Orkney and Caithness in Scotland, on a
voyage to the New World. As they were

taking on fresh water and food, the natives |
attacked and killed several sailors. The
Europeans sailed away to another point |

where they landed 10 days later.
Discovery Forgotten

According to Zeno, Prince Henry was so |

enamored of the beautiful countryside that
he stayed behind with some of his men
when the ships returned to Scotland. How
he got home is a mystery, but he must
have done so since it is a matter of record
that he died there in 1404. Zeno's letter
was published in 1558, caused a sensation,
and was then forgotten.

Romans, Phoenicians, Chinese, Vikings.
Welsh and Scotch may all have made
Christopher Columbus a Johnny-come-
lately to the New World. Perhaps the most
interesting possibility of all is that Colum-
bus very well knew this. The great navi-
gator had sailed to Iceland, knew what
English, Irish and Welsh sailors said about
the Atlantic., and heard of the voyages
to the Northwest Atlantic made a few
years previously by the Portuguese Joao
Corte Real, voyages which cartographic
research indicates reached the Gulf of St.
Lawrence in 1473.

But after Columbus' famous landfall,
his predecessors who sailed across the
Atlantic and the Pacific—and their
mementoes, from the strange “ront
cellars” of New England to the tiny Roman
head found near Mexico City—all have
become merely “pre-Columbian.” * %%
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Mobil Economy Run

(Continued from poge 6%)

drawn. Here's where the manufacturer’s
quality control enters the picture.

My teammates informed me that both
my Dodge Six and the Plymouth Six were
excellent cars, as their economy potential
had been checked during the last miles
of break-in against the “mule car,”” an-
other Dodge Six set up to factory specs.

Practice sessions with mule cars are
important because they permit drivers to
develop a “feel” for the most economical
cruising speeds under varying conditions.
Some teams use fuel meters in the cars
so that drivers can polish their techniques
and make immediate comparisons, check-
ing results on the spot. Another aid on the
mules is a vacuum gauge which tells the
driver how low the vacuum in his engine’s
intake manifold has fallen during acceler-
ation or hill climbing,

Using a Vacuum Gage

There is only one reason to consult the
vacuum gauge and that is to develop a
“feel” for the engine and keep the vacu-
um reading above 10 inches of mercury.
Below this level a step-up jet in the car-
buretor opens and permits additional gas-
oline to enrich the mixture. The engineers
told me that it was more economical when
pulling steeper grades to downshift into
the 1.45-to-1 intermediate ratio which
would speed up the engine, but also in-
crease the vacuum and allow the step-up
jet to close.

Proving-ground studies had shown the
optimum economy speeds for pulling var-
ious grade percentages. On the Dodge Six
I was advised to let the speed drop off
from about 47 to 37 m.p.h. whenever we
estimated grade steepness had increased
from two to five percent. At six percent
it was more economical to shift into inter-
mediate range and increase the speed to
about 42 m.p.h.

I was able to practice such grade tech-
niques for about two hours before the
Run commenced. I would have liked
about 20 hours of it, complete with fuel
meter, to put me in shape for the climb
over the Sierras and Rockies that filled
the first three days on the road.

Kicking the Gears

In traffic practice I was schooled in the
technique of “kicking” the automatic out
of the 2.45-to-1 low ratio at under 5 m.p.h.
and getting into the 1.45-to-1 interme-
diate gear, thus dropping engine r.p.m.
and saving gas. It was done by ear. When
the ascending whine of the transmission
reached a certain pitch 1 knew il was
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ready and that if I lifted my foot off the
pedal quickly the car would upshift. Do-
ing this too soon would keep the trans-
mission in low and slow the car down.

Acceleration was accomplished as slow-
ly as possible, avoiding by all means the
“pump shot” or jet of fuel from the car-
buretor’s accelerator pump that’s intend-
ed to cover the quick loss of wvacuum
caused by opening the throttle rapidly.

Thus, whenever passing became neces-
sary the problem was not to blast around
the slower car, but to float by at my own
preferred speed, as long as it was safe.

At no time during the Run was it nec-
essary to drive unsafely, but there were
times when courtesy to fellow motorists
went out the window. On dual-lane di-
vided highways I often spent as much as
a minute in the passing lane while tour-
ists lined up behind me in fuming frus-
tration, waiting to pass.

Altogether I had about five hours of
practice in the eastern suburbs of Los
Angeles before the start of the Run.

Although terrain, traffic and scenery
changed from mile to mile, the routine
inside Car No. 29 varied little from day
to day as the Run progressed from Los
Angeles to Las Vegas to Salt Lake City
to Cheyenne to Omaha to Chicago, then
on to the windup in Detroit. These big
cities were the overnight stops, for rest
and rehabilitation of the groggy crews.
The Run cars remained sealed and guard-
ed overnight just as the contestants left
them. In the mornings they would leave
in the reverse order of their arrival.

Three in Each Car

Each car carried three people, the driver,
the U.S.A.C. observer (who was switched
from one car to another twice each day),
and the co-driver in the right rear seat.
Actually the co-driver is a driver in name
only, as he is permitted to drive only in
case of driver illness; however, his role
as navigator is extremely important. It is
the navigator's primary job to see that his
car uses the full time allotted for the
day’s run. To finish too early would mean
that too much fuel had been burned in
driving faster than necessary: to finish
late means a penalty from USA.C. offi-
cials in the form of gasoline added to your
total tankage used during the Run, and
don't forget that not using gasoline is the
point of the whole affair. My navigator,
Paul Mallwitz, was a Chrysler engineer
and extremely proficient at his job. On the
Omaha-Chicago leg of 499 miles and a
running time of 12 hours and 9 minutes,
Paul brought us in to Chicago just 90
seconds before our time ran out!

(Please turn to page 194)
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Red, white, and blue nest egg

If you're like most Americans, you prob-
ably intend to use your Savings Bonds as
a down payment on a house, to help send
a child to college, or otherwise upgrade
your standard of living.

You don’t need to feel one whit less
patriotic because of this.

The fact that you and tens of millions
of other American family groups and in-
dividuals buy and hold U.S. Savings
Bonds helps Uncle Sam manage his finan-
cial affairs better and puts him in a
position to be a stronger voice and a
stronger power in the free world.

And the fact that you and these other
millions of American family groups and
individuals have accumulated the savings
you have—45 billions in E and H Savings

Bonds alone—is one of the reasons why
Americans are financially strong and re-
liant. And their individual strengths are
the strength of the nation.

When the Communists make one of
their favorite statements—that they're
going to “bury us"” economically—your
savings and your support of your country
with U.S. Savings Bonds are mighty
powerful answers.

Quick facts about
U.S. Savings Bonds
* You get §4 for every $3 at maturity
* You can get your money anytime
* Your Bonds are replaced free if lost,
destroyed, or stolen

Help yourself while you help your country

BUY U.S. SAVINGS BONDS
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Mobil Economy Run

[{Continued from page 190)

Almost equally important is the navi-
gator's other job: briefing the driver on
upcoming route changes and traffic con-
ditions. All day long the navigator feeds
his driver information from the Mobil
Log, a printed listing of every turn in the
route, stop sign, town, major intersection
and speed-limit change with the indicated
mileage between each point and the alti-
tude at each point.

Thus if vou are in Grand Island, Neb.,
and must make a right turn onto a new
route, the navigator tells you in time so
that yvou can get in the right lane smooth-
ly to turn without stopping or downshift-
ing, both of which are gas wasters.

Make-up Penalty Stops

Paul also kept me alerted for speed-
limit changes and compulsory stops at in-
tersections. Both stops and speed limits
must be carried out perfectly or the ob-
server will penalize you. A missed stop
sign or a not-quite-complete stop can be
made up by making an extra, unnecessary
stop. I did one of these in California,
but waited for my “make-up” stop until
I had to slow down for a right-angle
turn thus wasting as little fuel as pos-
sible.

Have you ever driven 2600 miles, mak-
ing every stop a full stop and every 20-
m.p.h. school zone and not 21 or 23 miles
per hour? Try it sometime, if only for a
few hours, and you'll have some idea
why the Mobil Run turns what might be
a pleasant sightseeing trip into a tense,
nerve-chewing grind.

To bring their drivers to the end of the
day’s run within a few minutes—seconds
for the nervy ones—of the allotted time,
most navigators use the Curta, a minia-
ture, crank-operated calculator that looks
like a pepper grinder.

Calculating Navigator

Into his Curta Paul set our odometer
error (97.5 miles per indicated 100) as a
correction, then added the multiplier. This
latter figure was the number of minutes
required to complete each mile at our
daily average speed in miles per hour.
The daily average was arrived at by divid-
ing running time into total distance of the
day's run.

The multiplier usually ran about 1.4
minutes for each true mile. By turning
the crank once for each mile indicated on
the odometer, Paul could find the correct
cumulative total time if we were to be on
schedule at a particular mileage. He con-
stantly compared this artificial or average
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time against the actual time recorded on
the stopwatches clipped to his work table.
For example, after 10 miles Paul’s calcu-
lator should show a time total of 14 min-
utes. However, if traffic prevented us from
making our ideal average of 43 m.p.h.,
the stopwatches might read 15.5 minutes;
we would then be 1.4 minutes late. Thus
the Mobil Run becomes not just a contest
with other cars on the road, but a race
between the calculator and the clock.
The navigator's job is to tell the driver
the correct speed to keep feeding enough
mileage into the calculator to keep it up
with the stopwatches.

That's why coming 499 miles from Oma-
ha to Chicago within 90 seconds of a pre-
set time represents a day’s work for two
men. If yvou're still not convinced, try it
on your next long trip.

Here then is the Mobil Run; a driver
trying to maintain speeds requested by
his navigator over unfamiliar roads,
through strange towns, at altitudes from
below sea level to 9000 feet, obeying
every speed-limit change and posted traf-
fic regulation under the watchful eyes
of an official observer on the seat beside
him, and doing it all with as small a
throttle opening and as few stops as
possible.

Nor can you study or pre-run the route
because the Mobil Logs are issued at the
end of each day for just the next day's
run, That's all you know in advance.

Time Cushions

Our team held meetings after each
day's run—sort of skull practice sessions
—to estimate the time it might take to
go through larger towns and cities on the
next day's run. The object was to enable
the navigators to build up a “cushion” of
plus time ahead of the 1.4 minutes-per-
mile formula so that running speeds be-
low the daily average could be made up
smoothly and gradually.

Paul was constantly asking for slight
speed changes in the open country. I
might run at 51 m.p.h. for 20 minutes and,
finding traffic favorable, then be able to
drop to 48 and save precious fuel.

What made driving through traffic-
clogged cities and towns all the tougher
was that we aimed to run close to the
posted speed limits, losing as little off the
average speed as possible. The urge to
run through changing traffic lights was
almost unbearable. Rules permitted mov-
ing through an intersection on yellow,
but if your observer caught the light
changing to red while you were still in
the intersection you were penalized. Driv-
ing the Run through towns and cities
became a constant guessing game as to
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whether you could make it to the next
light before it changed to red, or whether
you should slow down, waiting for it to
cycle back to green again just as you
reached it. Thus I found myself “playing”
the third or fourth light ahead of the
block I was in, as well as trying to keep
from downshifting, running over the
white line or tangling fenders with an-
other car. Not a restful way to drive, be-
lieve me!

This is what it takes to average 23 to
24 miles per gallon across country if you
obey all traffic laws. What does the Mobil
Run prove? Basically it shows that any
standard American production car can
make phenomenally good mileage at rea-
sonably fast average speeds if fantastic
amounts of concentration and a fair
amount of brain power are expended on
the part of two people.

Mobil is simply supporting the manu-
facturer's claim that such a car, properly
broken in and well tuned, can do it.

Lessons Mobil Teaches

What did I learn that might make me |

a more economical driver in everyday
motoring? Basically this: If you are in-
tent on reaching a destination on time, do
a little planning for your trip. Unless
you're traveling on turnpikes, 45 to 50

miles an hour average (not counting time |
stopped for fuel or lunches—which are |

“time outs” on the Mobil Run) is about
all you can make legally in a mixed bag
of city-country driving throughout the
US. To conserve fuel, simply make up
time by increasing speed where you can
do it most economically. Roll fast in the
open country, and “think your way”

through traffic rather than accelerate and |

bull your way through; save your passing
until you can do it both safely and with-

out full throttle acceleration. Play it that |

way and you can probably come within
two or three miles per gallon of the Mobil
Run averages and have a much less ex-
hausting drive than I did.

Was the Mobil Run fun, despite the
nerve strain and fatigue? You bet! Next
year, I'll be back at it shooting for first in
my class! * & &

Nitrogen Helps Date Fossils

Scientists can now tell a fossil's age
by determining how much nitrogen it con-
tains. Describing the method as an aux-
iliary to the radiocarbon test for dating
fossils, a British researcher reports that
once the nitrogen content is known, it's
easy to determine the amount of organic
carbon present in such fossils as bone,
antlers and teeth.
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Owners Report—Olds F-85

{Continued from page 7%)

“l was told I would get from 20 to 25
m.p.g. The best I have gotten is 18.1."—
Illinois optometrist.

If he knew what the average owner was
reporting, he’'d be less inclined to worry
about 18.1 m.p.g.

“Too much power is lost in the lower
gears of the automatic transmission—it's
a slow starter!"—Maryland engineer.

“Automatic transmission does not change
smoothly."—Georgia pharmacist.

“The transmission shifts back and forth
between second and third gears at a cer-
tain speed.”—Kentucky executive.

And in thick, slow-moving traffic this un-
happy habit will drive you nuts!

“Automatic transmission is terrible at
low speeds (20 miles and under) when
used with light throttle. Transmission is
even worse after standing a period in
zero weather; almost won't start car mov-
ing, especially in reverse, until warmed
up.”"—Michigan engineer.

“The exterior paint job is poor. It looks
as if the body was painted while dirty.”
—Arizona customs inspector.

“The outside paint isn't wearing as well
as it should."—New Jersey teacher.

“l would like more headroom in the
front seat.”—Pennsylvania construction
supervisor.

He’s right. It needs more room.

“Not enough headroom!"—QOhio chem-
ical engineer.

“This automobile is hard to start in cold
weather."—Indiana construction worker.

PM’s testers found that it took two or
three tries when mercury was below 40°F.

“It's very hard to start in cold weather
after sitting out overnight."—Michigan
contractor.

Here, in the order of their frequency,
are items 6 through 10 that F-85 owners
praised:

“Easy handling in traffic, easy parking.”
—Virginia salvage yvard manager.

We'd agree that the F-85 is a nimble,
pleasant car to drive in city or town except
for the jerky up aond downshifting of the
transmission.

“Great for city driving and parking!
Even San Francisco's hills are no prob-
lem!"—California accountant.

“Good handling in traffic, easy to park.”
—Wisconsin heavy equipment operator.

“It is economical on gas."—Texas cus-
todian.

Depends on what you compare it with.
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“More room than I expected.”—Minne-
sota engineer.

“My husband is 6 feet, 200 pounds,
and I'm chubby too, but we have lots of
room and comfort.”—Qhio secretary.

“I like most the beautiful and comfort-
able interior. It has most attractive and
comfortable black leather seats.”"—North
Carolina insurance agent.

Sorry chum, but that top-grain cowhide
you think you're sitting on caome right out
of a test tube! |

“There's good front visibility."—Minne-
sota methods engineer.

Keeping the scales balanced, here are
numbers 6 through 10 of the items that
F-85 owners complained about:

“It’s too low to the ground which makes
it difficult to enter and leave."—New York
housewife.

In* this respect, the F-85, and its body-
mates Buick Special and Pontiac Tempest,
are less easy to enter than several shorter
and cheaper compacts.

“It's difficult for a tall man to slide into
driver's seat. Would prefer a movable
steering wheel."—New York engineer.

“I've had trouble with the carburetor
since I've had it."—Arkansas housewife.

“Injector is not perfected and there’s
poor service at Olds dealer.”—Michigan
hardware store owner.

He’s talking about the turbocharged Jet-

fire engine which requires special anti-
knock fluid.

“Passenger compartment is too short!
Not enough rear legroom. My son (6-foot
2-inches) cannot ride in rear seat, has
to ‘stoop’ and pull up his knees."—New
York operating engineer.

True enough. If you've a long legger in
front, you can’t have one in the back at the
same time.

“It's hard to handle in a strong cross-

wind.”"—Texas office clerk.
“The doors are too hard to shut.”"—

Missouri income property owner.
This was true of PM’s test station wagon.

Our list of owner compliments for the
F-85 is completed with numbers 11
through 16, listed in the order of their
frequency:

“It holds the road well."—Pennsylvania
controller,

“The road handling is excellent."—Iowa
salesman.

Agreed, the F-85 has a good, stable sus-
pension, does not toss, weave or sway on
rolling blacktop roads.

“I like the roadability at speeds in excess
of 60 m.p.h."—Indiana machinist.
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“l like the smooth transmission.”—Il- |

BARS LEAKS

linois masonry contractor.
He must do little driving below 30 m.p.h.

“Transmission is extra smooth; super
and low ranges excellent for engine brak-
ing."—New York college instructor.

“I like the solidness and over-all con-
struction.”"—Illinois billing supervisor.

There were no rattles in PM’s wagon, a
body type normally prone to all sorts of lit-
tle chirps and clatters.

“The heater and defroster are excellent.”
—Maine student.

“Like the quietness of engine and lack |

of road noise."—Pennsylvania salesman.

“I like its superb workmanship through-
out.”—Minnesota salesman.

Wrapping up reactions of the PM own-
ers, here are items numbered 11 through
16 on the complaint list:

“I've had trouble with the automatic
choke—difficulty
medical professor.

“Does not idle smoothly—has a definite
miss that the dealer cannot correct or
locate.”—Idaho salesman.

“Poor service on car before delivery due
to poor inspection at factory and dealer’s.”
—California phone repairman.

Some dealers do take time to do a thor-
ough “make ready' job on cars before de-
livery, but they can’t cut price to the bone
and turn out a perfect car, too.

“I think the 1000-mile inspection by
most dealers is a farce! It's a waste of the
owner’s time and I also think the factory
never gets its money’'s worth out of this.”
—Texas engineer.

“Instrument panel squeaks and rattles
terrifically.”—Oklahoma stevedore.

“Windshield makes noise. as
flexes."—Ohio model builder.

There's been o similar creaking noise on
every Buick Special, F-85 or Tempest we've
ever driven. It seems to come from the in-
strument cluster mounting.

“Water comes up through between the

fender and the hood during rain and hits |

the windshield."—Pennsylvania salesman.

“Left tire throws mud in the bumper
and then wind blows it up on my hood,
windshield and top of car.”—Texas long-
shoreman.

“The gas tank is too small—only 16 |

gallons."—California traffic manager.

Perhaps a more economical engine would
solve this problem.

There you have it, what a representative
group of owners think of their F-85s after
driving their new cars a collective total of
1,344 877 miles in them. * & ok
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starting.”"—Vermont |

body |

COOLING SYSTEM Tune-up
MAKES HISTORY
r-wr 2 :

— . . — . .

Secled leok in condenser of 3100 Million
nuclear submarine MAUTILUS in histaric
cruise under ice pock over Morth Pole oy
tald in Congressional Record.” BAR'S con-
tinues o moke history every
doy protecting cooling systems
of millions of cars,

-
Stops engine block and gas-
ket loaks. Inhibits rust, scale.
Protects rubber, cluminum,
plastic. Lubricates water
pump seal. Meutralizes acid
v NI Mo clotia _ et At your Service
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Goods Storel
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Lal 5 16" high, 1-K" deep. Mo. TEE9Y =
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Factory Closeouts and hard-to-Find items of all kinds. NOW -
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WE’VE GOT

the FORMULA

)

For Solving

Your Problems

Planning to build your own garage?
Need instructions to make a burglar
alarm or bunk bed? Want help on
plumbing or television repairs? Look-
ing for plans for a model clipper ship
or child’s dollhouse?

SEND FOR YOUR FREE
POPULAR MECHANICS
SERVICE FILE

More than 600 subjects covered in
Popular Mechanics library of books,
booklets, blueprints, and patterns are
listed in this tremencdous reference file.
Here’s the handy guide which shows
you where to find the answers to al-
most any do-it-yourself problem.

POPULAR MECHANICS, Service Bureau
575 Lexington Ave., New York 22, N. Y.

Please send your free SERVICE FILE to:

Blinking Safety Belt

Electroluminescent panels on a Sam
Brown-style belt make clearly visible
workers in hazardous nighttime jobs.

Designed for policemen, firemen, emer-
gency road crews and airport service per-
sonnel, the Band-0O-Lite belt has 27 lamps
giving off a strobe-type light emission.
Belt and battery pack weigh less than two
pounds, and the battery pack is recharged
by plugging into a conventional 110-volt
electric outlet. Made by Madigan Elec-
tronic Corp., 200 Stonehinge Lane, Carle
Place, L.I., N.Y. the safety device is
priced at $59.90.

Light Warns of Home Freeze-up

Battery-operated and controlled by a
thermostat, a flickering light will go on
and continue flashing up to 48 hours when
the temperature in a home goes below a
certain point.

Designed to prevent home freeze-ups,
the Flicker Light is placed near a window
when the family goes away for more than
a day during cold weather. A neighbor (or
police) can be alerted to watch the win-
dow periodically, and, if the light goes on,
a service man can be called.

The light, by Community Service, Inc.,
Lakeville, Conn., sells for $14.50.
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Bob Jones boosted
his salary 300%*.
Could you do the same?

A few years ago, he was just an-
other guy. Putting in long hours
in a monotonous job. Barely able
to make ends meet. No prestige.
And no opportunity to getahead.

But Bob Jones had determina-
tion. He loocked around and saw
other men being promoted. Men
with no more on the ball than he
had. Except for one thing. Spe-
cialized training that made them
worth more to their employers.

So then and there Bob made
up his mind to get out of the
rut he was in. He read an ad for
International Correspondence

Schoaols, and mailed the coupon.
(The same coupon you see at
the bottom of this page.) And
though he didn't know it, he'd
already taken his first step up.

Soon, Bob was busy studying
in his spare time. Learning new
skills, and applying them in his
work. It wasn't long before he
was offered a better job, with a
fat increase in pay. Then came
other promotions—and each
time, more money. Bob Jones
was starting to go places. The
future was bright. Today, his
salary has skyrocketed 300%,!

Bob Jones' success story isn't
unigue. It simply proves what
determination can do. You can
do it, too, if you're even half as
interested in making good. Pick
the position you want, and 1.C.5.
will help you prepare for it. Just
as it helped Bob Jones, and hun-
dreds of thousands of others.

Clip this coupon now. Mail it
at once. You'll receive 3 valuable
booklets—free. They'll prove to
you that Bob Jones' success
story can be yours!

*The true story of Robert E. Jones, Houston,
Texas. From the success files of 1.C.5.

More than 7,000,000 men and women have already enrolled with I.C.S.

Clip coupon here—and take your first big step to real success!

I.C.5., Scranton 15, Penna,

Accredited Member
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS I <= =

Box L17526, Scranton 15, Penna.

{In Mawafi: P. 0. Box 418, Honclulu. In Canada: 1.C.5. Camadian, Lid., Montreal)
Without cost or obligation, ruzh me FREE Suvccess Kit, with 3 valuable booklets: (1) How to Succeed; (2] opportunity booklet
about the field I've checked below; (3) Sample I.C.5. Lesson.
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FOUR FINE STANLEY TOOLS

The very best to cut, drill, drive...

T

UTILITY KNIFE — The safest knife you can buy!
Blade securely locks out for cutting and scoring,
retracts in handle and locks when not in use,
Safe to work with; safe to carry in pocket.

PUSH DRILL — Why do it the hard way? Here's a
tool for one-hand drilling. Easy? Just one push
and the hole is started. Spring action promptly
returns drill for the next stroke. No. 41-¥.

DRILL BIT — You've never seen its equal for
drilling holes ... fast, clean, smooth, true!...
Clears chips from work. No. 105.

OFFSET RATCHET SCREW DRIVER — Best there
is for working in tight spots...gets in close!
Vest-pocket size, but with full-size power. Thanks
to ratchet mechanism, point or tip need not be
removed from the work until screw is driven
home. No. 3400.

See these at better stores everywhere.
STANLEY—THE TOOL BOX OF THE WORLD

WORKS ©

NEW BRITAIN, CONNECTICUT
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EVERY INCH A
REAL SMOKE !

There's no cigarette like a Camel. Its taste
is distinctive. Alert. All there. You'll find
Camel's got swagger—yet it's smooth.
Get the clean-cut taste of rich tobaccos.
Get with Camel. Every inch a real smoke
...comfortably smooth, too!

The best

tobacco

CRIRY SIehs= makes the
Skilled waler sportsman

best smoke

| deep-sea fisherman. ..
| Camel smoker!
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