Juick Winter Starts:

Racing Champ Track Tests
the Hot “400s”:
FORD, PONTIAC,

(While PM Compares Six
Cool Compacts in Depth)

Indy Champ Sam Hanks

\
L2

FArc Welding Basics
dearned in Six Hours

| Three Rollaway Workshops \»

:E\(en Smaller 2x4s: How Much
i‘wm They Weaken Your House?,




"

S e e T R L T A TN O L A L T e e I o
b

FOUR FINE STANLEY TOOLS

- that deserve space on your workbench

R T . ST NN = O . V. = e

MITRE BOX with SAW — Cuts every angle from
457 to 90°. Accurate enough for the most demand-
ing joining and cabinet work. 24" x 4" back saw
No. 60MB.

COMBINATION SQUARE — Handiest measuring
tool of them all: combines the functions of
square, plumb, level, bevel, rule, Iry-sguare,
depth gauge and marking gauge. No. 122.

4.WAY EXTENSION RULE — Who said a folding
rule couldn't be improved? Among the many
extras: brass slide graduated on both sides,
extends from both ends — permits inside meas-
urement readings centered at one point, You'll
have to try the versatility of this rule to believe
it. No, X226,

24" MAGNESIUM LEVEL — How perfect can a
level get? Practically unbreakable. One-piece
I:beam construction, and so light — it weighs less
than wood or aluminum levels. Elongated hand
holes for comfortable grip. No. 255A

See these and other Stanley Tools at better stores
everywhere, or write for complete tool catalog to:

STANLEY

WORKS °©

NEW BRITAIN, CONNECTICUT




OLDSMOBILE JETFIRE ROCKET V-8 TAKES TO THE AIR!

So powerful . . . so reliable
. . . S0 lightweight it powered
a private plane with ease!

Oldsmobile chalked up another rec-
ord in Rocket Engine history when
its new 330-cubic-inch Jetfire Rocket
V-8 successfully powered a full-size
airplane at Capital City Airport,
Lansing, Mich., recently.

Another “First” for Olds!

Modified slightly to meet FAA re-
quirements, this lightweight cast iron
V-8—newest Olds Rocket—actually
put a plane into flight. In five hours
of air tests, the Jetfire Rocket V-8
powered the husky aircraft in an
amazing exhibition of performance
and built-in reliability, attaining a

rate-of-climb of 1,000 feet a minute!

While Olds has no intention of
adapting automotive engines to air-
craft use, the flight proves the Jetfire
Rocket’s superiority under the most
demanding conditions.

New Engine Powers Jetstar 88s, F-85s

Available in Jetstar 838 and F-85
models (with up to 290 h.p.), the
new Jetfire Rocket V-8 promises vou
the smooth, heads-up performance
you expect from an Olds! See vour
Dealer today for a test-flight in a
'64 Oldsmobile!

o4 (s —>

WHERE THE AGTION 1S 1

OUDSMOBILE DIYISION - GENERAL MOTORS CORPORATION = QUALITY BUILDERS OF MINETY-EIGHT. STARFIRE, SUPER B8, DYNAMIC 88. JETSTAR I, JETSTAR 84. F-85
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Match doors, trim, built-ins, furniture, paneling. The new
Weldwood® Color Tones system is an easy-to-use pro-
lessional method of achieving a wide voriety of wood
tones on hard ond soft woods. Mo guesswork or measur-
ing. You work with fixed quontities of packaged preducts
and core‘ully defined degrees of wiping.

WELDWOOD

 COLOR TONES

W Eard and Suis
remy

BRREeEeT
|
e

Look for this display at your Weldwood lumber deoler’s
or in leading paint ond hardwore stores. It shows 144
wood tones you can achieve. Or ask for selector chips
you con toke home to check a motch in wood tones. To
match o specific Weldwood prefinished paneling, just
reler 1o a simpla cross-reference chart,

Here's the first simple, accurate system
for matching a wide range of wood tones

&
¥

¥ MAT GG WOOD Tous

pe———

No guessing. You buy a con of Color Tones bose (light or
dork) and the designated colorant pod 1o mix with it. The
can hos simple directions for the degree ol wiping required
to get the exact tone you hove selecled. Thot's all there
is lo it

2

This is a new and unique product—the result
of United States Plywood’s broad experience
in working with and finishing fine woods.
It's a professional system offering the widest
range of colors for toning woods. Unlike
ordinary wiping stains, Color Tones" have
special additives to control penetration for
uniform effects on hard and soft woods. And
Color Tones are easy to use.

WELDWOOD"

COLOR TONES®
Product of United States Plywood

Protection Products Div.,
2305 Superior Avenve, Kalomozoo, Michigon
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Year in year out, most major
race winners use Champion
spark plugs because Champions
have no equal for performance —
regardless of make of engine.

EEEEE

Why settle for less in your car? | CHANEON
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NEXT MONTH—PM brings you a sneak pre-
view of 1964's greatest show, in a behind-
the-scenes tour of World’'s Fair exhibits and
how they work. There’s an owners’ report on
Chevelle. You'll learn how a “dwarf” will
guide Apollo spacecraft; how to drive on
ice; and also how to buy a good used piano
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hen you learn a new word, isn't it
Wamu:ing how often it pops up within
the following few weeks?

We find o somewhat parallel "echo”
from subjects of features we publish. Hav-
ing a heightened awareness of the topics,
we compulsively spot later developments
(and even, on occasion, rashly boast that
we were smart to print such newsworthy
topics in the first place).

In July, for instance, we printed Did the
Romans Discover America? and mentioned
that Vikings, among those who were here
before Columbus, had visited the North
American coast. Now a Viking community
has been definitely identified in Newfound-
land (see Science Worldwide, page 21).
And—in an echo from the Midwest—the
physician for the Northwestern University
football team has measured the bashes and
smashes of Big 10 football by means of a
radio system we described in September,
1962 [see Science Worldwide for that, too).

To cite another: 104,000 of the AR-I5
rifles, subject of The Gun That Broke the
Red-Tape Barrier in September, have been
ordered this year; 85,000 for the Army and
19,000 for the Air Force.

And, speaking of echoes and military
procurement, the minister of defense for
India recently ordered plastic tent pegs
that he had read about in Items from All
Outdoors in February. He decided he
wanted to test them for the Indian army.

L ]
Whuf happens when an editor gets sick
and he has a story due to the printer?
Well, we found out. He writes it in bed.

It all happened when Jim Whipple, auto
editor, was putting together a report on
five compacts. At about deadline time, he
had several massive doses of penicillin to
combat an ear infection—and wound up
in bed puffed up like a sausage from a
reaction. Jim had tested those cars him-
self, so there was no way around it: He
had to tell the story.

It was completed one weekend at Jim's
home with the help of Ed Nelson, who sup-
plied his own automotive knowledge plus
nimble fingers for the typewriter. (Jim's
were the size of large carrots.

Oh, yes—they made it (see page 104).




With an Apache you just move the fun inside.

Let's face it. Rain happens once in & while, vacation or no vacation. We wouldn't wish it on anyone.
But if there's one thing that’ll show you how come a lightweight aluminum Apache is the world's
largest-selling camping trailer, it's rain. X The reason is room. Lots of it. In a Silver Eagle like this,
room is a large pair of built-in double beds to sprawl on. And 35 sq. ft. of vinyl-covered floor space
between the beds for a small-fry playroom. And cavernous storage space. And best of all, the
whole rig is off the ground. O Those two screened windows look like a nice target for a driving
rain. Unless they had zippered storm flaps, that is. They do. (We B
think of everything.) =% There are Apaches for people who like
off-the-ground or on-the-ground camping—from the $495 Raven
to the $§795 Golden Eagle. For the name of your nearest Apache
Camping Center, look in the Yellow Pages—or write Vesely

Manufacturing Company, Dept. G164, Lapeer, Michigan, and we'll

also send you our free 1964 Apache brochure at the same time.

Apache Silver Eaple, 3545 F.0.8. Lapeer, Mich.

ﬁm CHE Optional equipment exira.

World's Jargest selling camping trailer
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Room at the top...

Stylish new roof luggage and ski racks add beauty plus utility to your sedan or station
wagon. Available from Ford Dealers, they fit nearly all makes. Kit includes basic unit
on which luggage or ski assemblies are interchangeable.

Made of rugged chromed steel, racks are easily mounted and removed by the use of
rubber-based clamps. Can be permanently mounted on station wagons. Lockable ski
rack holds 5 pairs of skis. Luggage rack holds a vacation-sized load.

Room at the rear, too!

Owners of convertibles, compacts and foreign cars take note! There's a trunk lid luggage
or skirack for you! Detachable or permanent installation. Ski rack holds 4 pairs of skis.
See your Ford Dealer for these top-quality roof or trunk lid racks.

MORE FOR YOUR DRIVING PLEASURE FROM YOUR FORD DEALER!
JANUARY 1964
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s 'K YEARS ON THE SAME JOB WITH NEVER AN ACCIDENT...
AND THEN ONE MORNING...
9 A CAVE-IN PUT ME SIX FEET

UMDER FOR SIX LONG MINLITES ©
" QUICK ! GET

IN THE HOSPITAL, I HAD I'D PASSED OVER DOZENS OF
PLENTY OF TIME TO THINK L.C.S. ADS IN POPULAR
SIX YEARS I'VE WELL, NOW'S

MECHANICS. BUT 1AW THIS

ONE IN A NEW LIGHT
N L

I.C.5.SUCCESS PLAN..,
SPARE-TIME TRAINING...
_ } 256 courses TO
= o CHOOSE FROM..THIS
= COULD BE THE

= {0 ANSWER...WON'T
= HURT TO

. FIND DUT

|
| E U ).C.S.CAREER KIT
Q

Send coupon now...

get all three books
INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX C3458M SCRANTON 15, PA.
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OATH ... -
HOW'S IT Y FAST! M INTO (G OWE MOWTH LATER.... [~ © THEY GAVE ME SOME SIMPLE

YOU BACK ON YOUR FEET, JIM. IT"I-LEE
AWHILE BEFORE YOU'RE BACK IN THE
FIELD. S0 WE'LL FI¥ ATEMPORARY
DESK FOR YOU IN THE OFFICE

ASSIGNMENTS... AND 1 SURE

ING,
v i SURPRISED THEM!

DARLING?

HYDPRALILICS ALREADY.
AND L THOUGHT 1
waAs TOO
oLD TO

SIGNING UP FOR THAT I.C.5.
COURSE WAS THE SMARTEST
©  THING I EVER DID

O, JHEN A FEW DAYS LATER,
MR.WALSH CALLED ME IN... WENT Hwae HUNTING

JIM, '\ KEEPING YOU
HERE AND PUTTING

“HOW TO SUCCEED"
A 32-page gold mine of ideas

CAREER CATALOG
Opportunities in the
field that interests you most

SAMPLE LESSON (MATH)
Shows the famous step-by-step
I.G. 8. teaching method

mmwmw’ LET I.C.5. SHOW YOU THE Wy TO
mmmvmmmmm’
MAIL THIS COUPON TODAY !
Accredited Member

Clip coupon here—and take your first big step to real success! I.C.5,, Scranton, Penna. 18515 National Heme Study Couneil

INTERNATIONAL CORRESPONDENCE SCHOOLS I

Box C3458M, Scranton, Penna. 18515 (in Hawaii: P.0. Box 418, Honolulu. In Canada: 1.C.5. Canadian, 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.
ARCHITECTURE and AVIATION Nuclear Energy ELECTRONICS High School Yecational Shorthand
BUILDING TRADES Aero Engineering Plastics Automalion B College Preparatory Eslenngrlpm:
Alr Conditioning Aircraft Drafting Fulp, Paper 1 Basic Electronics LANGUAGES Typist
Architecture Aircraft Mechanic CIVIL ENGINEERING Electronic Comouters  \pyited by Berlits) STEAM and
Arch. Drawing BUSINESS Civil Emgineefing Electronics Technician [ Fronch DIESEL POWER
Building Cantractor Accounting | Highway Bluegrints [ Hi-Fi Steren and ] German Boller Inspector
Carpentry & Millwork Cost Accounting Highway Enﬁun"ring Sound Systems [} Malian Pawer Plant
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ART sad DESIGN Mpe. Accouting Surveylng & Mapping ™ chemical DE?,,‘,:" e [ Steam Engineering
Commercial Art bk TR DA st 2L SN industrial Engineering SUPERVISION
Interior Decoratin Ralations { Drafting Technology .H!Ehruﬁl. i Industrial Furlmnnshl
Magazine Illustrt'l. e 0 P;n ramming for £ Electrical and | Mechan|cal Instrumentation Personnsl—
sninmlcm ign igital Co ,,,, b i ENGLISH and WRITING ] Machine gm:; tce TV-RADID
o i Belter Business achine rac
o sumhfu and Painting 5“.,’,?’;‘,‘.‘ O Mechanice O g Mechanical Radio and TV Senvicing
AUTO Sllllnunshln ELESTRIGAL O introductory Engineering Radio-Telephon
S Bt indi Sales Mgm O3 Elec. Appliance Technical Writing [ Reading Shop License
Auto Bﬁr Illl‘m ng Zmall 'EHIFM!-! Mgmt. Servicing Short Stary Writing Blueprints TV Technician
g S et QG Beialdar ol Dt
nee
Automobile Mechanic  CHEMICAL ) Industrial MIGM SCHOOL (Diploma) [ gSCNOEE o SOERESI
EI'IIIHI a_ s & Diesel) Rnalytical Chemistry Tiltmﬂiril‘l‘ High School General MISCELLANEDUS
Engine Tune-Up Chem. Engineering Instrument Technician High School Math SECRETARIAL Textile
Transmission General Chemistry Practical Electrician High Schoel Clerk-Typlst Other (please specify)
Spocialist Lab, Technician Practical Lineman Secretarial Professional Secrelary
Name Age. Sax,
Home Address
City. ZTone State
Occupation Rt L
Empicyed by Working Hours_______ Special low rates to members of U.S. Armed Forces!
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Over the

Editor's Desk

| RO R SN ER e SV
Train of Thought

I have been an ardent reader of your
magazine for many years and have always
enjoyed the ideas you've passed along in
your articles and pictures.

Being a bit of an “idea man” myself
(and also being in charge of the parks of
Eldoret), I constructed a playground for

h‘llﬁ-‘-‘f-‘-. ..ﬁ'" .- - l--“ L *-__
O Ly > A s © o wE Y
the children of the town. In addition to
the usual swings and seesaws, I built a
locomotive for them to play on. It's made
entirely from scrap parts, including a hot-
water boiler and wheels from two old
cement mixers and flattened oil drums.
Roein B. D. CAMPBELL

Eldoret, Kenya, East Afrieca

We'll bet the kids of Eldoret are pleased
to have a park supervisor who has ideas
like this one.

Yen for GM?

After reading your October issue, I am
left with the feeling that your automotive
editor is closely associated with GM. How
about giving another writer proportion-
ate time for the other three manufac-
turers.

Elmhurst, Ill. T. B. HoLLipAY

GM got the most space simply because
it made the biggest news, counters Auto
Editor Jim Whipple. The firm introduced
a completely new car (Chevelle) plus
several new transmissions, a totally new
chassis and body shell, a totally new en-
gine and two vastly changed engines. In
contrast, continues Whipple, Ford, Stude-
baker and Chrysler did primarily “face-

lifting” jobs this year (except for the
new body on the Imperial), and American
Motors produced a new body shell for the
American. These changes were, of course,
reported in our stories.

Diplomatic Us

You publish the greatest little ambas-
sador that America ever had. Millions
outside the fabulous U.S.A. judge the
country by its export literature. Hugh
Hefner's ideologies give the impression
that “S” in U.S.A. stands for sex. Vance
Packard and motivational researchers show
us a nation on the verge of mental and
moral breakdown, a veritable bogyland.

But the America we see through the
pages of Popular Mechanics is a place we
should all like to belong to. A place with
people who are wholesomely human, of
sound mind and well blessed with their
natural heritage.

Thank you for an absorbing and utili-
tarian magazine, a most estimable publi-
cation,

J. C. Pavron COTTRELL
Batu Gajah, Perak, Malaya

And thank you, Reader Cottrell, for your
letter. We're delighted to be an unofficial
part of the diplomatic corps. You'll excuse
us, though, if we pass up the striped pants
and all that; we have a full-time job con-
tinuing to keep up with the expectations
of our readers.

More Dirty Realism

How come you show a man in a white
shirt with clean hands freeing a sticking
heat valve in The Valve Nobody Knows
(page 178, Oct. PM). You make it look so
simple and clean—just hit the valve with
a hammer and apply a little graphite.

C'mon now. In reality, those damn
valves are often stuck away not only
where you can't see them but where
there's absolutely no room to tap them
with a hammer.

Magazines always make it look so easy.
Chicago, IlL KEexn GREENBERG

Comments the author, Morton Schultz:
“If you think it's tough to get your hands
down on that valve, you ought to try to
get a camera in there. It's impossible. For
that reason, we selected a car with a valve
that's easy to see—a Chevrolet sixr-cyl-
inder. And to show the work on the valve
most clearly, we photographed the opera-
tions on a bench with the unit removed
from the car.

“As for the valves being ‘stuck away,’
I'll have to disagree. We checked every
model car with a manifold valve back to

(Please turn to page 12)
POPULAR MECHANICS




Need a better job?
Want to own a business?

LOOK INTO AIR CONDITIONING
AND REFRIGERATION FIRST!

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

25 KITS
oo 0
ﬂ ¥ — -i'

=

Above—This is how vour heavy-
duty refrigeration system will ap-
pear after it is built. All parts are
new and late model. A work proj- N i
ect accompanies each kit. Right— | 5 2
You also get mechanic’s tools, in- §

cluding wrenches and flaring tubes; §

also gauges, propane torch. I fﬁ: h

An easy course — Written asp&dnllv for beginners

You don’t need a formal education, not even a grade school
diploma. You don't need previous experience. All we ask is that
you can read and write, and be willing to devote a few hours a
week to training. If you have ambition, and can finish what you
start, you can earn a CTI diploma.

complete refrigeration system

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

Mmrmmmywh’felem

Since the CTI course includes train-
ing with real equipment. many stu-
dents start service work soon after
enrolling. They go out on their own, )3
‘or get a part-time job with a local
dealer. Some arrange with food
stores, taverns, restaurants, etc., to
handle maintenance. Numerous stu-
dents glay part or all of their tuition
thro spare-time earnings.

Remmded highly by smdenls

I operate my own sales and service a!m As a student
I made more than the course costs.”"—Ray Ball, Kan.
“I have started a refrl;emtlan business of my own.
The prospects are good."—John Brooks, Ariz. . . .
“The refrigeration course is lelent | hlve had two
pay raises. —Paul Zeleski, Ill. . . . “1 am now working
in the refrigeration field—for ﬂ!e man who advised me
to take vour course.”—{;, . Fentenot, La. . . . "] have
my own shop—earn about 609 more than when I
enrolled."—David Fonseea, Pa. . . . "My income has
doubled. I service in people’s homes.”
—Donald Minner, California

Mail coupon for 3 free booklets

Investigate the opportunities available in air
conditioning and refrigeration. Find out how
easily yeu can train yourself for a better

COMMERCIAL TRADES INSTITUTE
1400 GREENLEAF AVENUE
CHICAGO,

Without cost or obligation, mail me 3 valuoble FREE booklets: Suvecess
in Air Conditioning ond Refrigerafion; Lesson Somples; and Proof from

DEPT. R-260
ILLINOIS 60626

r how you can earn mone ns you i Groduates.
§ train. Fill out and mail coupon t » i
Commercial Trades Instlluin i
Chicago 26, lllinois
y Ciry. Tame___Stale

]
i
i
i
i
i
=
job, more pay or a business of your own. |
H Hacove 1
i
1
i
1
i
i
i
i

Accredited Member Mafional Home Study Council
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Taper
Attachment

More Work

out of
Your Lathe

Handlever Collet Attachment

Use South Bend“Attachments to. ..

Cut Machining Time * Simplify Difficult Jobs
Speed up Tooling * Handle More Types
of Jobs * Perform Non-lathe Operations

Live Centers

Write for complete information
on the largest selection of lathe attachments,
tools and accessories made,

COILITH REND

3 '*‘fhﬁ "-?ﬁf%iz RN P
LATHE

South Bend Lathe, Inc., South Bend 22, Indiana

Builders of Lathes, Milling Machines,
Shapers, Drill Presses.

eed |
A B
s _ 4 e 2

Up to 36 months te pay

12

]

! Philadelphia, Pa.

1959 and found that it was possible to get
at the counterweight with a hammer.

“Our- model’s hands stayed clean be-
cause the heat control valve he was han-
dling was new.

“Just take a look at some of PM’s other
automotive articles and chances are you'll
find the mechanic winding up with hands
grimy enough to make any realist grin.”

It's a Good Guide

I was particularly interested in the
Shopping Guide titled Storm and Screen
Combinations (page 134, Oct. PM).

Having spent 15 years in the industry
and being associated with the leading
manufacturer of aluminum storm windows
and doors, I can say without fear of con-
tradiction that this is the finest article on
this subject I have ever read. Your article
was informative, well written and without
prejudice to any one window.

LARRY SCHWARTZ

Love on First Flight?

Please permit me to correct the caption
under the photo of the Wren landing
(Takeoff at 30, page 94, Sept. PM) on
page 96. Pictured is the final approach
for runway 18, Love Field. Dallas—not
Meacham Field in Fort Worth.

Hearne, Tex. Don CocHRAN

Aviation Editor Kevin Brown says he
doesn’t recall taking any pictures at Love
Field. “I still think it’s Meacham,” he re-

| ports (somewhat hopefully). So. . ..

Heated Exchange

Your Auto Clinic editor was kind
enough to offer suggestions on how to im-
prove the heater operation on my 1957
Studebaker Hawk. I was about to put an-
other heater in the car until I received his

letter.

It turns out that some genius who

| owned the car before me had replaced the

blower motor with another of the wrong
rotation! And a centrifugal blower just
doesn’t put out much when it's rotating
backwards. I reversed the brush leads in-
side the motor and—hallelujah!—it works.
Bethesda, Md. MARVIN SCHULDENFREI

Too Many Volts

Don’t run out and buy a 12-volt auto
generator for the Sidewalk Classic (page
146, Nov. PM). What it really needs is a
six-volt generator; the builder accidentally
supplied the wrong specification for the
handsome little car. Incidentally, it'll run
with a 12-volt generator, but only half as

fast as it will with a six.
.?7£e {thﬂr
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Don’t send your Chevy to parts unknown! When shock absorbers are

worn, your car often tells you. It may nose-dive on sudden stops. Keep bouncing WE USE
after bumps. Or show uneven tire wear. When it's time lo replace, ask for the same ( ;\l

kind of parts that gave your Chevy that smooth ride when it was new. Genuine i
Chevrolet Parts. They're built to your car's specifications, so they'll fit and work w
right for a long time. They're easy to gel, because the people who install them have

access lo more than 75,000 of them for cars and trucks back to 1938. Ask for Genuine St

PARTS
Cherrolet Paris by name at your local Chevrolet dealer’s or al leading independent

garages and service slations. . . . Chevrolet Division of General Molors, Detroit,
Michigan. Remember . . . It pays to keep your Chevy the Chevy-est. Lok for this sign.
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PHIL RIZZUTO . . . Radio Network Sportscaster and Former Yankee Shortstop
DISCOVERS A RICHLY REWARDING NEW NATIONAL PASTIME!

"There's a new indoor pastime |'d been introduced to recently that has me wondering whera it's been all my
life, Until | outfitted the basement of my new home with a sat of American Machine power tools, | had no idea

how much fun it could be to make things out of wood—nor how sasy it can really be
with the al:l:ura.-:'r. speed and ease with which | can now make

the kids—and for my own pleasure and convenience
of these professional quality tools has taken nothing away from ¢

BUY DIRECT FROM OUR FACTORY

8" TILT ARBOR

POWER

useful and

r ability to do a job.

REVOLUTIONARY PATENTS DECREASE COSTS,
Full scale power tools of heavy duty 1009 cast iron and steel
cuts material and production costs. Special patents

provide added efficiency, accuracy, savings. Parts made, assembled,
@ and packed right in our own factories, shipped direct . . .

design reduces weight,

SAW
s149°5

fob. factory. Wt. 25 Ibs

Includes completely
assembled cast iron and
steel B tilt arbor power
saw with ground cast

iron table . . . less biade.
If desired, RIP FENCE
for easier work
alignment, $3.50

DDES WORK OF 575 BENCH SAW
a% i%. Converts easily to equal any 5300
flaor model cabinet units! Crosscuts,
rips, mitres, cuts compound angles,
dadoes, makes coves and mouldings.
FREE CABINET BASE PLANS
Use as portable bench saw as re-
ceived (inset photo) . . . or transform
easily and inexpensively inte floor
model fas shown) guar. to do work of
floor models costing $300. FREE plans
sheet of 14" plywood and 3.4 hours
are all you'll need. Use your AMCO saw
for cutting. Plans prowide 27" x 24"
wark surface, 33" height, pullout saw-

I am constantly amazed
beautiful things for the house, for
| don't kr ':m how thay do it, but the remarkable low cost

INCREASE EFFICIENCY
Streamlined

tested
save store profits.

BLADE TILTS . . . TABLE STAYS LEVEL
* Locks securely at any angle to 50°,
raises, |lowers 0%-214" = Patented tilt
mechanism, accurate etched scale =
Patented motor ‘mount takes std, 14
h.p, or larger motor, keeps belt tight,
assures perfect alignment at any angle,
transmits full power * Takes std. blade,
saw insert removes to take dadoa heads,
cutters, etc. (not incl.) = Accurate mitra
gauge assembly * Ground spindie = En-
closed steel base = ""Compo’” bearings
= Accessories available at factery prices
* RIP FENCE, if desired for sasier work
alignment: Std, sire (for bench saw)

dust bin, tool storage compartment.

$3.50; larger fence (for cabinet base,
UNCONDITIONAL 10 YEAR GUARANTEE

as ill'd.) $4.50

additional

6" SWING
3-FT. LATHE

sgses
f.o.b.

Complete as shown
DOES THE WORK OF $40 UNIT5—
Sturdy all cast iron power tool turns
wood or plastics with the precisian and
speed of machines selling for 4 times
as much. Tubular stesl bed, ball thrust
cup cenler, spur cenber. T-Rest as

sembly. lever action tail stock

e m;[um
500,000

USERS

FULL 22° LONG, 4%%"

DOES WORK OF $60 UNITS

factory
Optional Faceplate
for turning bowls,
trays, lamp bases,
rossties

$2.50

MNow,. at little more than a hand tool
price, a guaranteed professional quality
precision machine which does same work
as skilled hand planing . . . much faster,
more accurately. Make accurate glue
joints; rabetting cuts for doors, window
frames, table drawers; square taper cuts
for chair legs; accurate beveling

* Precision ground cast iron tables, ad-
justable for depth of cut = Rigid cast

iron base + MNew patent-pending design

holds clearance between knives and tables
at any depth * Rabett depth 33" » Hardened, ground high
speed steel knives + Patent-pending fence adjustable to
any position, any angle 0°-50° = Patent pending lift-off
guard (nothing to loosen!) » Balanced steel cutter head.
UNCONDITIONAL 10-YEAR GUARANTEE.

precision
ground

. cast iron
and steel.

O@ 1 om

ELECTRIC MOTOR

SPECIAL AMCO PRICE
{when purchased with
any unil in thiz ad)

$1295

f.o.b. factory
i purchased separately,
$18.95

SPECIAL LIMITED TIME OMLY
Brand new factory-fresh motors for use
with any of the units on this page.
Limited gquantity purchase . . . first
come, first served, Wt.: 17 Ibs
FULL 1-YEAR WARRANTY

37" RADIAL
DRILL PRESS

IS MAIL COUPON
AMERICAN MACHINE & TOOLCO., Dept. PM-14, Royersford, Pa.

Please send me the units checked., Payment in full enclosed
$ or $3 deposit each item enclosed, balance
C.O.D.[] | MUST BE FULLY SATISFIED OR WILL RETURN
UNIT WITHIN 10 DAYS FOR FULL REFUND, No guestions asked.
[] B" Power Saw at $14.95 [ lointer-Planer at $19.95

TODAY! ]
|
|
|

[] Long Rip Fence % 354C at $4.50 1 Drill-Press at $29.95 i
|
|
|
|
|
i

Cap. Jacob s Chuck Inc -

LT TR RN ® | ndustrial quality precision machine with
all features of standard drill press,
many extras. Head raises, lowers. Greatly
increased depth of throat, Can be pre-sst
to any angle or position for on-or-off table
drilling . . . ewen horizontal drilling. All
cast iron and steel. UNCONDITIONAL 10
YEAR GUARANTEE

] Standard Rip Fence 7354 st $3.50 [ Lathe at $9.85
1/2 hp [] $18.95 (if purchased separately) 'lﬂlnhﬁaglilhl

Motor: [] $12.95 (if purchased with other item)

B L e S S S e T R s 10 DAY MONEY BACK GUARANTEE

ADDRESS . ... You must be satisfied or money refunded.

L | Y ZONE STATE. . .....ovn. AMERICAN MACHINE & TOOL COMPANY
e e e i —(please print) __ _ D R Dept. PM-14, Royersford, Pa.
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Sidelights
from the

SERVICES

By William R. Kreh

Electronic muscles. Space travelers and
submarine crews may soon have a new
way to keep physically fit. A group of
Marines recently finished experiments
with a device called the Isotron, invented
by a civilian neurosurgeon. The machine
causes the muscles to contract by apply-
ing an electrical current through elec-
trodes placed on 14 spots on the body that
have been found to control groups of
muscles. It's painless, and it's said that
the Isotron will give a more complete
workout in 140 seconds than an hour or
two with weights.

o

Springy building, Workmen are install-
ing huge steel springs as mountings for
buildings in the North American Air De-
fense Command’s underground combat op-
erations center. Nearly 1000 of the springs,
each made from three-inch steel, will be
used for the bomb-proof facility inside
Cheyenne Mountain at Colorado Springs,
Colo. Weighing 1500 pounds and costing
$400 apiece, the springs will protect elec-
tronic equipment from damage by earth-
shaking nuclear blasts.

R

Automated dough. The Navy is testing
a new system for making baking dough
aboard ship. Called Amflow, the compact
machinery produces from 100 to 300
pounds of dough for buns and bread each
hour of operation. The future Navy baker
will put the raw ingredients into the ma-
chine and the dough will come out mixed
and ready for baking. The equipment is
designed to replace cumbersome baking
machinery now used aboard Navy ships.

e

Fire finder, Infrared scanners developed
by the Army are being tested by the U.S5.
Forest Service for use in detecting and
mapping forest fires. The airborne scan-
ners can accurately map fires night or day
and through dense smoke.

N

Shark surgeon. A Cornell University
scientist, working under an Office of Naval
Research contract, has developed a remote
“stethoscope” for sharks and used it to
obtain the first heartbeat recordings ever
made from a free-swimming sea creature.
Operating on a 40-inch lemon shark, the
scientist put a tiny electrode next to the
creature’s heart and then ran a cable from
the electrode to a recorder and took read-

JANUARY 1964

ings as the shark swam freely in a large
pen. The study may help the Navy learn
more about how a shark reacts to differ-
ent types of repellents.

[ T~

Ersatz baubles. An Army chemist is
making artificial rubies and sapphires said
to be identical with the same precious
gems found in nature. The scientist uses
a plasma furnace which produces tem-
peratures up to about 28,000 degrees. He
pours certain chemicals into the flame.
They vaporize, then condense and fall into
an asbestos cup, forming an upside-down
gem icicle.

i

Steam launch. The Navy is experiment-
ing with using steam instead of com-
pressed air for launching Polaris missiles
from submarines. The steam system elimi-
nates a lot of complex valves, piping and
the need for large steel air-storage tanks.

o

Can’t escape it. Not even astronauts nor
submariners are safe from smog. The
Office of Naval Research has found that
the amount of aerosols, “trace particles”
and carbon dioxide and carbon monoxide
aboard a submarine is twice as much as
that in the Los Angeles atmosphere, and
there is eight times as much organic sub-
stance containing a lot of strongly acid
materials. The same will be true of space-
craft, scientists say, and the problem must
be solved before man can make any ex-
tended space flights.

[

Scientific dogcatchers. MPs at Fort
Leonard Wood are catching stray animals
on the post by using a rifle that shoots a
drug-laden dart. The drug immobilizes
the animal without harm and after-effects.

o -

Cramped cockpits. A Navy doctor has
found that Navy pilots average more than
an inch taller than Air Force fliers and
says they may be too big for safety in the
cockpit. Air Force measures are used to
determine the cockpit sizes of all military
planes, and a study showed a definite con-
nection between Navy pilots more than
six feet tall and the number of air acci-
dents in high-perfcrmance jet aircraft.

I

New hobby. Servicemen who have
picked up the habit of collecting beer
coasters during their tours are organiz-
ing. The Society of American Coaster
Collectors is being set up for those who
have been picking up the circular sou-
venirs in German beer gardens, French
cafes, English pubs and Japanese tea
rooms. In case you're wondering, the
“scientific” name for the hobby is said to
be tegestology.
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PIPING

AND

DRAFTSMEN

Now workon

ATOM SUBS!

It doesn't matter whether your technical experience
has been connected with the maritime industry or
not. The vigorous new expansion pregram now under-
way at General Dynamics/Electric Boat means that
your present skills can open the door to a major
career breakthrough for you today.

The modern, nuclear powered, missile-firing sub-
marine, providing a livable total environment for
upwards of 100 men, poses design problems of the
highest order. The Designer or Draftsman at Electric
Boat is constantly and continually coping with new
problems in stress, shock, heat, pressure and radia-
tion in the preparation of arrangements affording
both the best utilization of space and maximum
accessibility for construction, operation and repair.

Mot only will you be meeting some of the most inter-
esting and unusual challenges in industry today, but
you will enjoy management's active support of your
plans to upgrade your professicnal standing. A com-
prehensive program of in-plant courses and training,
plus a liberal tuition refund program give you wide
choice in planning the pace and direction of your
professional development,

Start planning now for your better future — fill out the
coupon today!

P T T T

Mr. James P. O'Brien
General Dynamics/Electric Boat
104 Eastern Point Road, Groton, Conn.

Please send me information about Electric
Boat and an application for employment.

Mame

Address.

Degree Year

Mo. Yrs. Exp.

GIHIND

| GENERAL DYNAMICS
| ELECTRIC BOAT
I An Equal Opportunity Employer

T ———— ——— — R — —— — ——
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ATION

Aviation buffs should do themselves a
favor and try, if only over a weekend, to
visit the new Air Force museum near
Dayton, Ohio. It's a real tour of nostalgia.

Not yet completed—workmen were still
on scaffolds when we were there recently
—it still has more than enough to satisfy
anyone, young or old, who has only a
passing interest in military aviation. If
your interest is more than passing, be
forewarned. It could bring tears to your
eves, All the old birds are there.

Some of the early experiments with bal-
loons and gliders are depicted, but the
real stars of the show are the actual air-
craft, starting with the Wright brothers’
Flyer, purchased by the Army Signal
Corps in 1909, and ending with some of
our latest missiles. The museum is still
adding to its collection.

Some of special interest include one of
the Douglas World Cruisers that made the
first around-the-world flight in 1924 (per-
haps the largest open-cockpit, single-
engine plane vou'll ever see); a P-26 (the
first low-wing, all-metal plane used by the
Army); and a P-59 (America's first jet).

All the World War II planes are there,
bless them—the P-38, P-63 (no P-39),
P-40, P-47 and P-51, and the B-17, B-24,
B-25 and B-29. Also, a Japanese Zero and
a few German bombers. The Korean jets
are well represented (including a Russian
MiG), but the planes we found most in-
teresting were those that didn't make it

The XF-91, with wings that look like
paddles, is there, also the X-3 and X-5
rocket ships, both follow-ons to the origi-
nal X-1, the first plane to break the sound
barrier (it's there, too), and one of the
weirdest looking fighters we've ever seen,
the F-107 with an air scoop above and
behind the cockpit.

Perhaps the oddest sight of all, how-
ever, is the stubby, rudder-studded XF-85
Goblin, only 15 feet long with no landing
gear, alongside the gargantuan, 10-engine
B-36, some 162 feet long. The Goblin was
carried aloft and dropped by a mother
ship and was to fly back to it again and
hook on for the return home. The B-36
looks like a large motel with wings.

Sorry, no Navy or Marine planes. It is,
after all, an Air Force museum.

M-U“:’V\. V‘ Aviation Editor
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LaSalle, Dept. 25-043

!
I If reply card

417 So. Daﬁbnrn.
Chicago 5,
has been detached, p\..cc send me, freo of cost or
| mail this coupon B & Yo s e e ook

e

ing'" and also your sample lesson.

b |
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|

|

I

E
E
L]
—

Be an ACCOUNTANT

Train in your spare time with LaSalle
LaSalle graduates report up to 56% increased pay the first year

HE demand for trained Accountants exceeds the
supply. Salaries keep going higher, promotions
are rapid. Many accountancy-trained men are being
moved up to important management positions. Why
remain in a dull job with insufficient pay when you
can reap such big rewards in money and prestige?

You can take LaSalle Accounting training at home,
in your spare hours, without any previous bookkeep-
ing experience, LaSalle's distinguished faculty starts
vou at the beginning; explains every basic Account-
ing principle and method; gives you actual Account-
ing problems with wvour lessons, then corrects and
grades your work; shows you exactly how account-
ants on the job handle these problems. Your training
is complete, practical, and enjovable. You are thor-
oughly prepared for every Accounting task yvou will
be expected to handle in the business world.

JANUARY 1964

Your career could not be in more experienced
hands. During more than half a century, LaSalle has
trained over 1.000,000 students. More than 5,500
CPA's have received LaSalle training. A LaSalle
diploma in Accounting is a credential respected by
America’s biggest companies.

Mail Attached Post Card
for Free Booklet and Sample Lesson

If you are truly seeking a more rewarding job, with
higher pay, a solid position in the business world,
and all the good things that come with success, you
owe it to yourself to read LaSalle's famous booklet
“Opportunities in Accounting”. With it vou will re-
ceive a free sample lesson in Accounting which will
demonstrate how LaSalle makes home study easy,
interesting and practical. Mail attached card today.

LA SALLE EXTENSION UNIVERSITY
A Correspondence Institution « Chicago 5, Illinois
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ﬂu‘lOM.ﬁTIL‘ALL‘I‘ SHOWS TIME, TIDES, POSITION

B" OF SUN, MOON, STARS

NEW SPILHAUS SPACE CLOCK
19 DIFFERENT READINGS AT A GLANCE

scientitie achievenent, iiel. cumipletely
practival and fundtienal. Designed for the space
age hy world renowned scientist, Dr. Athelstan
spilhaus, Dean of Technulogy, University of
Minnessia. Handsome conversalion piece—con-
stanilly up-Lo-date encyclopedia of the sky. The
apilhaus Space clock has heautiful froltwosd
case and 3 sky-blue dials. Blends with decor
oef - @ny nome, offiee, club room, CIRSErmm, mu-
% seum, display window, hotel, ete. Large dial
shows sun position, daily sun rise and 1, moon position, moon
rige s =01, phase of moon, liw amd high tide time, curreol slage

Siariling

ol thde, -:1:.,,- and month of year. current position of stars in shky,
timke of star rise and star sel, relationships of sun. moon and stars,
HifeEren atar time. Lefit dinl shows local time. Right dial shows
wirrld 1 including major U.S. cities and Universal (Greenwichi
time. o e= (a1 Haosiise |,I.IIL’|,I'|I:—YIJI|"|JI.EEI|. only one ‘{II'I1ii|l u[llHL
for any geaerraphile loeation, Measures 184 high x 11105" wiide x 413"
ilisegs,  Presenis Lrlr'_n plt=1|uu| available. Complete satisfaction guaran-
leed v maoivey Pefunded

s ol 5 T AP $150.00

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

Photegraphers! Adapt your comera to this Scope for ex-
cellent Telephoto shots and fascinating photos of moon!

60 TO 180 POWER:
Famous M1, Palomar Type!
An Unusual Buy! b

See the Rings of Saturn, the fascinating
plageer Mars, huge craters on the Moomn,
phases of Venus. Equatorial Mount with
lock on both axes. Aluminized and over-
coated 3* diameter high-speed {710 mir-
ror. Telescope comes equipped with a 80X
eyepiece and & mounted Harlow Lens.
Optical Finder Telescope included. Hard-
wond, portable tripod. FREE with Scope:
Valuable STAR CHART plus 27 2-page
“HANDROOK OF HEAVENS" plum “"HOW TO USE YOUR
TELESCOPE*" EDDE
Stock No. BEOSO-H .. ... ....c00000845% .5$29.85 Postpaid
415" REFLECTING TELEIcﬂFE—LD 1{i] 25-5 Power
Stock No, B85,105-H . 579,50 F.0.B.

BUILD A SOLAR ENERGY FURNACE

A fasclnating new Held. Bulld your own Solar Furnace for
experimentatinn—many practical uses. Easy! Inexpensive!
L'se scrapwond! We furnish instrections. This sun powered
furnace will generate terrific heat—2000° 1o 3000,

Fuses ensmel te metal, Sets paper aflame in seconds. Use our
Fresnel Lens— 14" diameter . f.1. 14-
Stoek Mo. 70,130-H....... Freanal Lans . . 98,00 Postpald

11" 8q. Fresnel Lens F 1 ‘:9‘
Stock Mo. TD.533-H. . - £6.00 Postpaid

LARGE EIIE DPAGUE PIQJECTDI!

Ideal for photographers, this |-.|1.r1nat unit pro-
ects 3l fi. sq. image at 8 fr.—71% L. #q.
mage at 12 ft. Projecls nhn'lui. drawings,
sketches, elippings, any opaque copy up (o 8% X 6%
—larger pleces in sectlons. Lenses are 2 plano-
convex, d%e" dia. mounted }n 3%4" barrel Pro-
Jector 1s 11%" high, 154" wide, 9" fromt to
back, pressed steel in hl:llh wrinkle finish, bale-
lite handie. Uses two 200 watl h.||;|:s ~ it
included. Complete with side platform to hold illustrations, & ft. elec.
corid. heat resist. plate |!|.5; |L11rrnr

LS L T s R e $42.00 Postpaid

Stuk No. B0,066-
HEW MIHI.A.TI.IEE TAP SET
CUTS SMOOTH INSIDE THREADS

These superior toals cut in=ide threads gquickly,
smoothly. Tligl for Innumerable small items.
Knurled steel. chuck type handle with 1orque
hold provides firm, steady leverage. 5 tap & drill
sizes: 0-BONF. =56 or 3/6d; 1-TANF, =5; 2-
BENC, =00; J-48N0, =47; 1-40XN0C, =13,

Stock No. 60.340H .... _..... %$4.95 Postpaid.

Ordér by Stock Mo.—Send Check or M.D.—Money-Back Guarantes
EDMUND SCIENTIFIC COD., Barrington, New Jersey

MAIL COUPON FOR FREE CATALOG “H"

| Completely new & enlarged 148 pages.

| Mearly 4000 Bargains.
EDMUMNMD SCIENTIFIC CO.. Barrington, M. J.
Please rush Free Glant Catalog “H"

ali:ht umd

‘ MName

[CI!r.”...,..”. Zone. . . .
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- AMAZING SCIENCE BUYS &

for FUN, STUDY or PROFIT

SCIENCE TREASURE CHESTS

Extra-powerful magnets, polarizing fillers, cowpass,
une-way-mirror film, prism, diffraction grating, aml lots
of other items for hundreds of thrilling experiments,
mlus & Ten-Lens Kit for making telescopes, microseopes,
ete. Full instructions included.
Stoek No. TO.342-H . ............. $5.00 Postpaid
Science Treasure Chest DelLuxe—Everything In Chest above plus ex-
citing additional items. for more advanced experiments including
stal-growing kit. eleciric moior, molecular model sel, frst-surface
mirrors and lois more.

Btock Mo, TO.NEIZ M . . .o -nscessseesssssnssss S10.00 Postpaid

MAKE YOUR OWN POWERFUL ASTRONOMICAL

TELESCOPE
waﬁﬂam

.GRIND YOUR OWN ASTRONOMI-
Cﬁl- MIRROR—Kit= contain  mirror
Blank, tool, abrasives. Jddagonal mirror

u&_\" ‘(.’ and eyepiece lenses. You hbuild insiru-
ments ranging in value from £75.00 to
Tnmcdreds of dollars.

Mirror
Stoek = Diam. Thickness Priee
70,003-H 415, - § 7.50 ppd.
70.004-H 6" - 11.95 ppd.
70.005-H 8" 13" 19.50 ppd.
70,006-H = 13" 30. ?E]r f.0.b.
70,007-H 1215" 215" 59.95( Barrington

LOW COST EDMUND ITEMS TO BUILD
EASEL TRACING-PROJECTOR

Mopular Mechanles Feature Artiele July 10063

WAR SURPLUS 6" F: 3.5 METROGON LENS

Hpeclally machined harrel, dq.-tfield angle 86%, covers 12° x 12* copy

at X, even larger at reduction sizes,
Btock Na. B0.805-M .. ... ... ovcoensas .529.50 Postpald
SAME LEHS IH I:IRIGIHAL HDUHTING
Aol 0, T e iran e s $19.50 PPostpaid
i I!‘ T SLDT SLIDE
Hiock No, 10,305-H .. ..., § 3.00 Postpaid

10,305-H

"

OPAQUE PROJECTOR

l Projects iNustrations up to 3% by 343" aml eén-

k- arges them to A5* ¥ 30* If z=«reen Ie B%% L.

¢ Irom projector; larger plctures If sereen 1s further

away. Mo filn or negatives oecded,  Projects

chartg, diagrams, pletures, pholos, letlering in

full color or black-and-white. Operates on 1135

valt, AC. current. G-ft. extension cord and plu

Ineluded. Operate: on &0 watt bulb, ot Ineluded.
Bize 12% x B" x 434" wide. W, 1 1h,, 2 oz. Plaztle casze,

Stoek Mo. TOL99-H . .. .......000cuuuauseas 57.95 Postpald

MINIATURE WATER PUMP
Wonderful for experiments, miniature waterfalls, foun-
taing. Christmas gardens. HO gage railroad backdrops,
hobbyists, labs, schools. Pumps continuous flow of waler
ete. Tiny (284" x 134" electric motor and pump ideal for
% hobbyists, labs, school:. Pumps continuous flow of waler
—=.| at rate of one pint per minute at a 12" head. With 2 D
Batteries in series will pump to 24" high. Works in
elther direction. Stock Mo, S0.345.H............. $2.25 Postpaid

WAR SURPLUS AMERICAN-MADE ?xiﬂ lIHDCI.II.MI!

W w] Brand new! Crystal clear viewin
B“F s Every optical element is coal
An exou?én; nlghl glass—the size recommetded
for satellite viewing. Individual eye focus. Exit
upil 'rmm Approx. field at 1,000 wds. (s
I; . Carr¥ing case (ncluded, American
T x .;l_}a normally cost 8274.50. Our war sur-
plius price saves you real money.

Stoek No. I544-H . . . Only $74.80 Ppd. (tax inel.)
6 x 30 Binoeulars—:imilar to ahove.

Stock No, 593-H . . $33,00 Postpaid (Tax incl.)

WOODEN SOLID PUZZLES

12 Different puzzles that will stimulate your ability to
think and reason. Duzzles, animals and geometrie forms
to take apart and reassemble, give a chance for all the
family, young or old, to test =Kill, patience. Order yours now.

Stock Mo. 70,205-H. .'53.00 Postpaia

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

Great idea! Faselnating fun and sometimes tre-
mendously profitable! Tie a line to our 5-1b. Mag-
pet—drop it ovérboard in bay, river, lake or ocean.
Troll it along the bottom—your “‘treasure’ haol can be out-
board motors, anchors, fishing tackle, all kinds of metal valua-
bles, 5-lb, Magnet i war surplus—Ainico V Type—=Gov'L.
Costi—%$50, Lifts over 125 Ibs. on land—much greater
weights under water. Order now :nd try thiz new sport.
Stock No. 70.571.H. 5 Iln Hnr .%512.50 Postpaid
Stock No. TOSTO.H. 34z b ifts ll]l Ihl. ....... 5 B.75 Postpaid
Stoek MNo. TO5T2Z-H. 7442 Ib. Lifts 150 lIbs. .. 518,75 Postpaid
Stock Mo. BS,152-H. I5 Ib. size lifts 250 Ibs. $33.60 FO

OECIE BF JTOEE MUSEIE | JiwD JALI BT AT DN CudddmidiD

CHICH OB mosiF SRoiE

EDMUND SCIENTIFIC CO.,BARRINGTON, N. ).
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Viking ruins found recently in New-

foundland go far toward proving that
Europeans were in the Americas before
Columbus, the subject of PM's article
Did the Romans Discover America? (page
70, July, 1963). A Norwegian expedition
has found the remains of a settlement
near the fishing village of L'Anse aux
Meadows which is almost certainly Vik-
ing. Radiocarbon tests date the ruins to
about 1000 A.D. One large house may
have been the home of Leif Ericsson.
[

Photographs inside the eye can now be
taken through a tiny telescope designed
by two Australian eye specialists. The
telescope, which is attached to an out-
side camera, is inserted in the eye
through an incision.

e

St. Paul actually wrote only five of the
14 epistles attributed to him—or so a com-
puter analysis of the biblical works indi-
cates, A Scotch Presbyterian minister,
Rev. Andrew Q. Morton, fed the original
Greek versions of the epistles into the
computer to tabulate the writing style. It
analyzed the use, proportion and spacing
of certain common words, which give
scholars definite clues to an author's in-
dividual style. The computer concluded
that St. Paul actually wrote only Romans,
First and Second Corinthians, Galatians
and probably Philemon.

e

Special traffic lights for the blind have
been installed in Gedera, Israel, which is
near Malben Village for the Blind. Some
150 blind persons were given keys to a
special box attached to traffic lights. The
keys turn a switch in the box, causing
the light to turn red and ring a bell to
tell the blind pedestrian he can safely
cross the street.

i

Backfield men in a line plunge often
take blows on the helmet equal to 5000
times the force of gravity, according to tests
conducted by Dr. Stephen Reid, North-
western University's team physician. As re-
ported in PM's article Should Your Son

JANUARY 1964

Play Football (page 94, Sept. 1962), Dr.
Reid tests impact forces by planting tiny
FM recorders in players’ helmets; trans-
mitters in the shoulder pads send impact
signals to a special recording machine
on the sidelines.

By contrast, the astronauts experienced
only about seven or eight Gs during the
blast-off of Mercury space boosters. The
spacemen, however, experience G forces
over the entire body for several minutes,
whereas football players receive the im-
pact over a very small area for only a
fraction of a second.

Dr. Reid, who reported test results re-
cently to the National Safety Congress,
hopes to come up with minimum require-
ments for a safe football helmet.

[ T "

Birds whistle for their mates in a code-
like song, two German scientists say. They
find that when a bird warbles a tune that
only its partner has sung before, she un-
derstands his message and returns to him
almost immediately.

Sl A

The big noise around Cape Kennedy
these davs is being made by the most
powerful siren in the world. It's used to
study the sound effects of a Saturn V
rocket launcher. The big noisemaker can
shatter sheet metal and scramble elec-
tronic components.

N o

A leaky submarine was plugged by Brit-
ish dentists recently. In Singapore, the
submarine Amphion sprang a leak in her
radar mast, and nobody could find a re-
placement part. The dentists fashioned a
plate out of material used to make false
teeth. It fitted snugly over the leak and
Amphion was seaworthy once more.

[ S

Moon explorers only five miles apart on
the lunar surface may have to communi-
cate with each other by bouncing radio
signals off the earth. Reason is that there's
no ionosphere on the moon to reflect sig-
nals. Radio impulses would take two
seconds to make the half-million-mile
round trip to earth.

Z N

An electronic nose that's more than 100
times as sensitive as human nostrils is
being tested at City College of New York.
The super-sniffer conducts an electric cur-
rent through a liquid which acts like the
mucus in the lining of the human nose.
When an odor is whiffed, odor molecules
dissolve on the liquid surface, changing
the electric current in a significant way.

S
Tipsy farm animals might be a common

sight any day now. Tests show that cattle
(Please turn to page 22)
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DeVRY HELPS YOU REACH
REAL JOB
OPPORTUN

IN EM' '_ f__'_._,:._-
FASTER!

Proven Tralnlng
Speed Your Progress!

DeVry's modern program includes home
training films to speed your learning, the
handy Design Console for rapid experi-
mental work, streamlined texts, and on-the-
job-type experience with actual equipment.
These are just a few of the reasons DeVry
Tech can help a man 17-55 toward an elec-
tronics job with a real payvcheck — faster!

EFFECTIVE EMPLOYMENT SERVICE

Whether you train part-time or full-time in
either of our modern training centers, or
prepare at home in your spare hours,
DeVry Employment Service helps you get
a start in electronics — even assists you
toward promotions! This service is always
available.

2089

De'U'R‘l’ TEEHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lll., Dept. PM-1-U

|

|

Please give me your twu FREE booklets, “'Pocket Guide to |
Real Earnings" and “*Electronics in Space Travel.” Also, in-

clude details on how to prepare for a career in one or more |

branches of Electronics. |

|

I

|

|

|

|

I Name Age
| {Please Print)
I

|

[

Street

City _Zone | —

[0 Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.

|
I 970 Lawrence Avenue West, Toronto 19, Ontario l

22

Science Worldwide
(Continved from page 21)

and sheep add weight faster when alcohol
is added to their diet. The ideal tipple for
steers over a five-month period was found

' to be about three gallons of whisky.

i
An ancient meteor made two hits on the

. earth, one in the U.S. and one in Australia,

according to a British scientist. He came
to this conclusion after studying two me-
teorites, one 500-pound one from Bear
Creek, Ore., and a Tl-pounder from Nar-
raburra, Australia. He found that the two
are not only chemically identical but also
have the same microstructure.
P
Botulina, the toxin responsible for the
botulism disease which killed two women
in Michigan recently, is the most power-
ful poison known to man. Cobra venom,
curare and arsenic are mild in comparison
to it. Victims usually get the disease by
eating improperly canned foods and death
is swift. Experiments at the University
of Michigan show that one one-hundred
billionth of a gram is a lethal dose.
P
Radio-carrying sheep tell Australian
farmers exactly where their flocks have
strayed. A tiny radio transmitter strapped
to the back of the lead sheep in the flock
sends a periodic signal to the farmer's
direction-finder receiver. Since sheep al-
ways follow a leader, the farmer knows
where all his sheep are at a given time.
e
An oral contraceptive, Ortho-Novum 2
mg., was reported as 100 percent effective
in recent tests in the U.5., Mexico, Puerto
Rico and Canada. Now available for doc-
tors’ prescriptions, it has markedly re-
duced the side effects noticed in other
oral contraceptives, according to Dr. Alan
F. Guttmacher, president of the Planned
Parenthood Federation.
P i
A lot of mud is going to college. Nearly
a ton of sediment secraped from the bot-
tom of the Antarctic Ocean is being
shipped each month to Florida State Uni-
versity for study. Gathered by the re-
search ship Eltanin, the scrapings may
reveal much of the climatic history of the
polar region. Fossil deposits, age and min-
eral content will also be determined.
P
False-teeth wearers chew their food
more on the right side of their mouths
than their left. A British dentist put two
miniature radio transmitters on the den-
tures of a group of patients to test their
chewing habits, Signals indicating tooth
{Please turn to poge 24)
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Enjoy the “Breath of

SEARS

ROEBUCK AND CO Spring” Wifh WhOlB

House Humidification

Econom»y
More comfort at
lower tempera-
tures possible.

Sears Furnaee-Type

i v
i%}iﬁ( J |

\ s

Power Humidifiers

Comiort
Humidified air
makes vou feel
comfortable.

Protection
Reduces drving
and cracking of
wood furniture.

Statie
Electricity
Humidification
reduces build-up
of any charge.

Bring Spring-like humidification to every room
in your home. .. attaches to warm-air furnace!
Comes complete with humidistat. Provides up to
14 gallons of moisture a day. Fiber glass housing
never rusts! Featured in Dec. Popular Mechanics.

Regular $69.95

Available at All Sears Stores 62 83

NO MONEY DOWN

on Sears Easy Payvment Plan Sale Ends Jan. 11th

\utomatie
Humidistat
Limits humidity
level to maintain

vour comfort.

INSTALLED Through Sears or Do-it-Yourself

You Can Count on Us . .. Quality Costs No More at Sears
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Science Worldwide

contact were picked up by aerials and fed
into an oscilloscope; the transmitters op-
erated at different frequencies.

e "

Aircraft crashing into Canadian lakes
will be easier to locate, thanks to a new
underwater ultrasonic transmitter devel-
oped in Ottawa. It begins transmitting as
soon as a disabled plane hits the water;
tests show it has a range of nearly a mile
from depths of 360 feet.

N o "

Boat decks can be given a permanent
waterproof covering with a liquid plastic
developed in England. Applied cold by
brush or spray gun, it dries in a few hours
and leaves no joints. The nonslip, flexible
plastic can go on most deck surfaces.

N N

SOS for small craft. Because small boats
are difficult to detect on radar screens of
searching ships and aircraft, an English
firm has come up with a radar reflective
signal for use on life rafts and lifeboats.
A small gun shoots a rocket to a height
of 1350 feet where 280,000 tiny pieces of
metal chaff are released along with a
seven-second flare. Echoes of the chaff

are “visible” on radar scopes 30 miles
away for an average of 15 minutes.
S o

An atom smasher more than a mile
across will be built soon in the U.S. Fram-
ing the 200-billion-electron-volt (Bev)
machine, now under study at Lawrence
Radiation Laboratory in Berkeley, Calif.,
will be a giant steel ring of 600 to 700
magnets a mile in diameter.

Heart of the ring will be a three-by-
six-inch vacuum tube providing a flight
path for speeding protons, the nuclei of
hydrogen atoms. So enormous is the new
smasher that a “baby” version (five Bev)
of the same machine may be necessary to
fire the atomic particles. Purpose of the
unit is to help “clarify present puzzles
about the ultimate structure of matter,”
says the laboratory's Dr. Lloyd Smith.

2 T

Hunting cries probably led to the devel-
opment of human speech, says Ashley
Montagu, an anthropologist at Princeton
University. Early huntsmen, he says, may
have communicated during a chase by
means of cries or yells. With repetition and
imitation, these sounds gradually became
established as words.

Tokn P MEN el

Science Editor

smaLL sPeck ... BIG TROUBLE... Easy cure

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

GUMOUT DIVISION, Pennsylvania Refining Co., Cleveland 4, Ohio "
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The man who makes it easier than ever
to start a business of your own

His Free Book Tells How—Mail Coupon for Your Copy

In this 24 page book, Grant Mauk shows you the way to start an independent
business of your own in spare time without giving up your job and without
losing a single pay check. When you see how you can pocket $250 net profit in
a week for 40 hours of personal service work—(more if you hire others to do the
work), you can then go full time. He shows you how he finances nearly three-
fourths of the total cost and then lets you pay the balance in small monthly
payments. Send your name for his free book. It will show you the way to inde-
pendence in your own fast growing service business. No salesman will call.
Read this book, then make your own decision.

In the past, many men started
businesses of their own—and
failed. Some entered businesses
that werealready on the decline.
They were as foredoomed to
failure as a buggy-whip sales-
man. Some had no talent [or
the businesses they entered.
Others had no experience in
Gront Mavk business management.

Today, all that has been changed by repu-
table Franchising firms. Our Franchise busi-
ness ia one that been tried, and tested,
and proved by the parent company. It iz one
that has been shown to have an enormous
and a growing market, It is a business that
has been brought to a high level of success
by many other men. The kinks have been
eliminated. The methods and plans that lead
to suceess have been clearly charted. When
an ambitious man is given the equipment and
training he needs, and [ollows the plans laid
out for him by the parent company, suceess
is the logical result.

There are many kinds of Franchise busi-
nesses. Many require investments as high as
£50,000. The profits they pay depend on how
well the owner [ollows instructions.

We have a Franchize business that does
not require a large inveatment. In our busi-
ness you can get started for a few hundred
dollars. We finanece the rest of the investment
for you and let you pay it in monthly pay-
ments so small that the profits on less than
one day’s service covers your payment. The
overall investment is small—yet the poten-
tial is $250 a week net profit. That's for a
one man operation. If you have two or three
or more men working for you, the potential
inereases accordingly.

A small dealer just starting and doing his
own service should gross $180 profit [rom 20
hours service in a week. If he uses 305, [or
advertising, ete., he nets a clear $125. fl' he
services 40 hours, net profit ia $260.

With only two men working for him a 35
hour week brin%:i the owner $420 gross profit.
Allowing 20%¢ for advertising, ete., (sinee he
has time to sell) he clears $336.

What is this business? It's one of the fast-
est growing businesses in America today. It

men do it and eollect the money on the spot.

What are these zervices? The first and most
imﬁortant is the cleaning of carpets, rugs, and
upholstered furniture by a revolutionary
modern process known as the “Absorption
Method.” The work iz done right in the eus-
tomer's home. No Mruhhi$ with harsh
motor-driven rotary brushes, Nosoaking with
gallons of water. An Aerated Foam loosens
the greasy, atmospheric dirt and holds it in
suspension until it is removed. A test con-
ducted by an impartial laboratory showed
that the new absorption method in the home
removed more than twice as much dirt as
was removed by the old [ashioned machine
serubbing Absorption Method.

Five other services add to your income,
With portable power equipment you spray
furniture and carpets with a product that re-
tards soiling. You remove stubborn spots like
magic. You spray another liquid to make fab-
ricz flame resistant. You mend small dam-

auch as cigarette burns and moth holes,
often saving the owner the price of new fur-
nishings. And finally, vou deep spray fabrics
with a moth killing liquid on which vou ean
give a company guarantee [or six fuil VEears.

As owner of a busineas, you have the op-
portunity to make more money than you
could hope to make working [or someone
else. Also, should vou wish to sell, you are
building & business with a cash value. When
an arm injury made it necessary for Al Svitak
to sell after operating his dealership only
17 months, he sold to a prospect auppﬁed by
Duraclean at a price 50 above his original
investment. G. F. Monroe sold his Texas
Dealership after 12 months for ten times his
cost. Leo Lubel, after 30 months, sold for
$7.116 over cost. When our Franchise owners
want to sell, we help them find buvers.

It's all explained in this free book. Pictures
and descriptions show vou how the work is
done; how to start without giving up your
present job; how to build to full time opera-
tion through plans worked out for you.

— I|
OPPORTUNITIES TO FIT
YOUR OWN AMBITIONS

The IDuraclean Franchise 13 so
Nexible that it ean be Atted to
your own smbitions. As & one
man business and based on the
rates in our XNational Price Guide
you can make & net profit
of 0.0 an hour—E250 for 40
hours of servicing.

Ward Whitcheck wrote I have
made ax much oz 2256 in one
dap."” l. Lawson says: ““In Sep-
tember, working alone, jobs tolaled
1,476, L. Canwday wrote:
#1671 in a gingle month.'"

If you wish, you can operate
as the head of o multi-crew busi-
ness with others doing the work,

This inereases the profit oppor-
tunity as the owner of a8 business
can muake a8 much as $6.04 an
hour gross profit on every hour
ench employee works, Even after
paying him a good hourly wage,
the owner can clear 336 a
wiek for himsell with only two
men on his stall,

Ed Kramsky wrote, “In my
seconrd gpear I now haee Mo azsist-
anis, @ nice home, and real security
Jar my fomily.,” And, E. Davia
reported “'(rross income Increased
17,660 this year.”

B0, no matter at what level
you have set your sights, here i
& Franchize that is worth careful
investigation. Send your name
now for the Free Book that tells
all angles of the business.

others, tired of sumning trons one SN n@ame for FREE BOOK

proposition to another; if you have
good health, energy, and ambition;
if you have a real yvearning for inde- I
pendence in a business yvou own,
gend for this book. If you have

Grant Mouk, President
4-161 Duracloan Building, Deerfield, Nlinois

: Dear Mr. Mauk: Please mail o copy of your Free
thought that starting your own @ Kook telling how I can get a Duraclean Fran-
business wuul,'d be d].:lfﬁmllt or E:"‘I chisze started in spare time without giving up
pensive, or risk ., this book ?"'1," my present income, and how I ean bulld a
open your eyes. With our plan it is | pignly profitable one man business or & multi-
easier than ever for you Lo th:me crew operation. No charge. No obligation. And,
master of your own destiny in a0 py sulesman s to eall on me. After reading your
business you own. book 1 will let you know my decision,

includes six different services that you per-
form for the housewife right in her home. No
office or shop is needed. No investment in
real estate. No problems of finding a good
location. In fact, if vou have a telephone at
home and a ear with space in the trunk—you
have everything you need execept the things
we [urnish. Your business comes to you on

the telephone and in personal calls following There is no obligation, no charge. |

up leads generated by National Advertising No salesmen to high pressure you. | ~Name___ Age
and by vour own loecal Direct Mail Plan Send for thiz book now. Read it.

which we furnish. You quote your prices to  Then decide if you want to take the ., o0

the housewife, do the job, or have one of yvour next step toward independence, 1

GRANT MAUK, President; 4-161 Duraclean Building, Deerfield, lllinois | cuy Fone State
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Two easier ways
to measure

up

LUFKIN
wws Mini-Mike®682
eliminates costly setups

Often a part can be
measured while it's still
in the machine chuck.
Measure inside and out-
side grooves and widths
to .001" in minutes.
Mini-Mike packs a lot of
precision in a tool no
bigger than a fountain
pen! Fits into a bore as
small as 14" to a depth
of 114", Also fits into
a rich mahogany case.
Which we give you.

W LUFKIN
Multi-Mike® 683

has exclusive locating disk

Want to locate edges of widths
and grooves in relation to the
end surface? Nothing to it, with
Multi-Mike. Measures grooves
from .050" to 1.050". Measures
widths from 0" to 1.000". Fits
into bores 145" and larger to a
depth of 334". And it's as hand-
some as it is handy. That's one of
ourcases for Multi-Mike.The other
is mahogany. At leading indus-
trial distributors and tool stores.

SAGINAW, MICHIGAN

UFKIN

Items from
All Outdoors

Family campers will be able to visit the
1964 World's Fair in New York, and camp
just 35 minutes’ drive from the Fair
Grounds. An 800-unit camp site to accom-
modate tents and camper trailers is being
built on Long Island adjacent to the Vet-
eran's Highway near Jones Beach. Planned
expressly for Fair visitors, the camp
ground will be equipped with electricity
and hot showers. There will be a laun-
dromat and grocery store, plus daily milk
and bread delivery. There will also be
24-hour police protection and a complete
baby-sitting service. Jack Connell, who
manufactures the Right Camper Trailer,
is building the site, and for information
regarding reservations you can write to
him at: Right Products, Inc., 213 Dunn St.,
Cincinnati, Ohio.

P A

This “sporting™ life . . . A friendly fish-
erman on a lake in the Midwest called to
a man by himself in a small skiff: “Do you
want some fish? I've caught way over the
limit.” It was a game warden in the sec-
ond boat, and he got a summons for his
generosity., . . . In Jonesboro, Ark., last
deer season, a 16-year-old hunter took a
snap shot at what looked like a huge buck,
and shot the horse from under a game

| warden. . . . Our man on the West Coast

encountered a traffic jam on a twisting
road in the High Sierras. He stopped in

. the long line of cars and asked the driver

ahead of him where evervone was going.

| *I don't know,” the driver answered,

“we're just following that Fish and Game
tank truck.”

i

Backpackers can save space and weight
by eliminating the coffee pot and the tent
from their gear. Replace the coffee pot
with a tea strainer. Boiling water poured
through a spoonful of coffee in the strainer
makes delicious coffee. Instead of a tent
carry a polyethylene tube that becomes a
perfect rain shelter when supported on

| a piece of heavy cord tied between two
trees. Called the Poly Tent, it is over nine

feet long and has a nine-foot circumfer-
ence. It weighs only one pound and costs
$2 from Kelty Mfg. Co., Box 3453, Glen-
dale, Calif.

SIS Jonvies

Outdoors Editor
POPULAR MECHANICS



BY J. M. Smith President, National Radio Institule

THE COMING OF THE AUTO created a
multi-million dollar service industry,
the auto repair business. Now the same
thing is happening in the electrical ap-
pliance field. But with this important
difference: anvbody with a few simple
tools can get started in appliance repair
work. No big investment or expensive
equipment is needed.

The appliance repair business is hoom-
ing — because the sale of appliances is
booming. One thing naturally follows the
other. In addition to the 400,000,000 ap-
pliances already sold, this vear alone will
see sales of 76 million new appliances.
For example, 4,750,000 new coffee mak-
ers, almost 2,000,000 new room air con-
ditioners, 1.425000 new clothes drvers.
A nice steady income awaits the man
who can service appliances like these.
And I want to tell yvou why that man
can be you — even if yvou don't know a
volt from an ampere now.

A Few Examples of What | Mean
Now here's a report from Earl Reid, of
Thompson, Ohio: “In one month T took in
approximately %648 of which $510 was clear.
I work only part time.” And, to take a hig
jump put to California, here's one [rom

And I mean profits for you — no matter who
you are, where you live, or what you are
doing now. Do you realize that there are
over 400 million electrical appliances in the
homes of Americo today? 5o it's no wonder
thot men who know how to service them
properly are making $3 to $5 an hour — in
spare time or full time! I'd like to send you
a Free Book telling how you can quickly and
easily get into this profitable field. F:

-

'f;f‘/ N

J. G. Stinson, of Long Beach: “I have
opened up a small repair shop, Al present
I am operating the shop on a spare time
basis — but the way business is growing it
will be a very short time before I will devote
my full time to it."

Don't worry about how little vou may
now know about repair work, What John 1.
FPettis, of Bradley, Illincis wrote to me is
this: 1 had practically no knowledge of any
kind of repair work. Mow I am busy almost
all my spare time and my dav off — and
have more and more repair work coming in
all along. I have my shop in my basement.”

We Tell You Everything
You Need to Know

If vou'd like to get started in this fas-
cinating, profitable, rapidly growing field —
let us give you the home training you need.
Here's an excellent opportunity to build up
“a business of your own"” without big in-
vesiment — open up an appliance repair
shop, become independent. Or vou may pre-
I'-_er lu_keep your present job, furn yvour spare
time inlo extra money,

You can handle this work anywhere — in
a corner of your basement or garage, even

EARN WHILE YOU LEARN
with this APPLIANCE TESTER

= Yours at No Extra Charge

Your NRI Course comes complete
with all the paris lo assemble a
sturdy, portable Appliance Tester
that helps vou earn while vou learn.
Easy-to-follow manual tells how
to assemble and use the Tester
Locate faulty cords,
short circuits, poor connections, ete,
i.n a Jify; find defects in house wir-
ing, measure electricity used by ap-
pliances; many other uses.

With this Tester you save time
and make money by doing jobs
| quicker, making sure appliances
operate correctly after repairs.

right away.
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MAIL THIS FOR FREE BOOK ond SAMPLE LESSON

on vour kitchen table. No technical experi-
ence, or higher education is necessary, We'll
train vou at home, in your spare time, using
methods proven succesaful for over 45 vears.
We start from scratch — fell you in plain
English, and show vou in clear pictures —
everything vou need o know, And, you will
be glad to know, vour training will cost you
less than 204 a day.

FREE BOOK
and Sample Lesson

I think that our 24-page Free Book will
open your eves to a whole world of new
opportunities and how vou can “cash in”
on America’s “Electrical Appliance Boom.™

I'll also send vou a Free Sample Lesson.
It shows how simple and clearly illustrated
our instruction is — how it can quickly pre-
pare vou for a profitable future in this big
field. Just meail coupon, letter, or posicard
to me: Mr.J. M, Smith. President, National
Radio Institute, Dept. AA S, Washington 18,
DC. (No obligation, of course — and no
salesman will call on you.)

NRI Course,

City.......

—— -—_-—_-——_-I_l1

Mr.J. M. Smith, President
MHATIONAL RADIO INSTITUTE
Dept. AAS, Washingten 16, D.C.

Tell me how 1 can *‘cash in'* on the "' Elec-
trical Appliance Boom."” Send me your illus-
trated FREE BOOK that oatlines the whole
tells what opportunities are
open to me, answers my questions, describes
mpereas of other students, and much more.
Also send me the FREE SAMPLE LESSON
a0 1 can see how clear and easy your instruc-
tions are. 1 am particularly interested in:

[ Spare Time Earnings

LI e e o i o 8 O O

Address. ... ... saaEnE

rrrrr BE

Arxr!dlh-:l Muml:er N:llmnui Hnm SWHEMMI

h___-_-----

D Better Job
1 understand there is no obligation on my part;
and no salesman will call on me.

[ Business of My Cwn

T T T T T T T

.Zone. ... State. . SreEERRa e

-—--—----—_J

_--—-J
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INVENTORS
CORNER

By Joseph H. Kraus

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

PORTABLE RADIO, about size of pack
of cigarettes, powered by penlight cell;
12-inch speaker; has operated continuous-
ly for more than 1500 hours. Robert W.
Johnson of Poulsbo, Wash., wants to know
how to market the device—which he says
would be useful in major disasters, such
as fires, earthquakes, floods.

Forget about glorifying your idea with
possible use during major disasters. You
should have a patent search made and
start procedures toward protection if you
have something seemingly patentable. If
your statements hold up under test and
depending on selectivity and tone, you
might have a wvaluable product which
should sell on its merits.

e
POWER FROM OCEAN WAVES: Charles
L. Turner of Alamogordo, N.M., sends
diagrams and description of device to
harness ocean waves for producing power.
No patent applied for. Is there any indi-
vidual or corporation which might be in-
terested in it?

None to my knowledge. And even if you
found a backer, it would be advisable to
search the Patent Office records. Substan-
tially this same invention was patented
prior to 1931. As this patent protection has
erpired, anyone can use the information.
Very little power is potentially possible.
You would be lucky to get a pressure of
three pounds per square inch from waves
10 feet high.

P i
ORNAMENTAL LAMPS: Mr. and Mrs.
Henry P. Moore, Jr., of Pawleys Island,
S.C., design and manufacture decorative
lamps, some of which they'd like to patent.
Is this advisable and how should they go
about it?

Normally, 1 recommend a patent attor-
ney. However, you may be able to get de-
sign patents yourself, with the claim, “De-
sign for a lamp substantially as shown.” I

recommend that you do this for some of
your most novel designs. Write to the
Patent Office, Department of Commerce,
Washington 25, D.C., and ask for Patents
and Inventions, an information aid for
inventors, and General Information Con-
cerning Patents.

P i
CHECK PROTECTOR, submitted by H. L.
Hager of Paradise, Calif. Patent applied
for. Is there a market for it?

Rather dubious considering the previous
history of such devices. Check altering
seems to be on the wane. Also some
bank checks leave telltale marks when at-
tempts are made to change them. Large
companies have inexpensive check-writing
machines. And protectors similar to yours
have been marketed. You may find it
difficult to locate a manufacturer; you
should plan to produce and market the
item yourself.

o
BREATH TESTER, a bowl-shaped device
with an opening for the nostrils and a tube
leading to the user’s mouth. Otto M. Dyer
Jr.. of Detroit, Mich., who holds patent
2,780,220 on the device, believes that a
user can test his own breath. What do I
think of his invention and how and where
can he sell it?

You would not have the slightest diffi-
culty in selling this invention if it works
as you describe. But you fail to recognize
that a person can’t smell his own breath
except in very rare instances. Chew on a
clove of garlic or eat some strong cheese
and try to detect either with your tester.

P
MARKUPS: George W. Jackson of Ore-
land, Pa., is surprised that the selling price
of an item should be figured at five times
production cost. How is this figured?

On small items, a five-time markup is
modest. A dollar toy, for example, is sold
to the dealer at about 55 cents. After the
jobber gets his percentage, the manu-
facturer receives 44 cents. This must cover
cost of production, overhead, packing,
shipping, advertising, billing, losses, and
other expenses. Move an automobile out
of the salesroom and its price drops $300
to S600 before you have traveled a foot.
The markup on cosmetics is terrific. Often
you pay more for the bottle than for its
contents.

[ o
SMALL-CRAFT MOTOR: Robert B.
Lewin of Fremont Calif.,, sends diagrams
and description of a mechanical motor to
be attached to small craft. More than 40
manufacturers contacted, but none showed
any interest. A search indicates it is pat-
entable. Is it worthwhile?

(Please turn to page 30)
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We helped break America’s smoking habit

Remember when cars used to begin smok-
ing at a very early age. .. burning oil be-
cause the rings were shot?

Today, piston rings last better than twice
as long—thanks to a great extent to a num-
ber of Perfect Circle patents. Our research
has helped change the piston ring from a
simple casting to a carefully-engineered
part that’s made with the precision of a
fine watch. And it's also brought us a lot of
customers we're proud of.

Practically all vehicle and engine man-
ufacturers in America install Perfect Circle
piston rings as original factory equipment.
You'’ll find preference for Perfect Circle in

g
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everything from tractors to diesel locomo-
tives. In all, manufacturers of 127 brands
of vehicles and engines specify Perfect
Circle rings as original and/or replacement
sets. Over 807, of the Indianapolis 500 win-
ners since 1922 have roared to victory with
Perfect Circle rings. Year after year, more
major USAC and NASCAR competitions
are won by cars using PC rings than any
other piston ring brand.

And these are regular stock Perfect Cir-
cles! The same power-packing rings you’ll
have on vour car when, next time you re-
ring, you insist on piston rings made by
Perfect Circle!

PERFECT CIRCLE

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

Plants and Subsidiaries: HAGERSTOWN, RICHMOND, NEW CASTLE, TIPTON, AND RUSHVILLE, INDIANA
THE PERFECT CIRCLE COMPANY, LTD., ON MILLS, ONTARIO, CANADA « SCHELLENS TRUE CORPORATION
IVORYTOM, CONNECTICUT « PERFECT CIRCLE INTERNATIOMAL, FT. WAYNE, INDIANA « PERFECT CIRCLE
HOLLAND WM.V, THE HAGUE, NETHERLANDS = Factories, Alfilistes and Licensees in

ARGENTINA, AUSTRALIA, BRAZIL, FRANCE AND MEXICO
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\DRAFTING
& DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE tLhe big-
pay opportunities open to you as a draftsman. What's
more, you can learn this well-pald, prestige profes-
slon at home — quickly, easily ! No special talent
needed! Get complete, step-by-step Chicago Tech
lessons in the mail, spend & few pleasant hours study-

ing esch week. In a short time you'll be a well-trained |

draftesman, ready to take your plck of many good jobs.
Act now |

FREE INFORMATION—MAIL COUPON TODAY!

Get FREE TRTAL LESSON plus information about C.T.C
practical training. Learn what successful Chicago Tech
1:|m||;|1mrrs tay abour high payv and opportunitiez in
aralting

Est. 1904 Accredited Mational

No charge. or obligation.
Hom# Study Council

CHICAGO TECHNICAL COLLEGE

S []

i A-202 Tech Bldg., 2000 So. Michigan Ave.
: Chicago 16, lllincis 1
|

I Mall me FREE Lesson with information about big |
1 epportunities in DRAFTING. I
1 1
1 Name S b — — Y | — I
[ 1
1 Address S, i I
[ I
1 Cuy......... Zone Btale i 1
e o 0 0 i i e o S T S S A !

NEW EXCITING "PROJECT METHOD™
A high school diploma can be yours guickly, easily, at home in spare
time. Take only subjects you need. Study at your own pace. Latest
approved textbooks —yours to keep. Everything included in one low tui-
tion. Send for free illustrated “Opportunity Book." No salesmen will call.
National Schools, 4000 So. Figueroa St., Los Angeles, Calif. 90037

Accredited member National Home Study Council

National Schools

4000 So. Figueroa St., Los Angeles, Calif, 90037
= Please send Free High School

Y

'l Opportunity Book Dept. SB-14 :
I Name Age I

.'lddrm 5
L City Zone State
‘ L8 1 1§ &% § & & &R 1 §® & &0 ¢’ §® ¢ &+ &0 §0 §0 § 1§ §0 W |
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' INVENTORS’ CORNER

(Continued from page 28)

The first outboard motor was a direct
development of a device such as you de-
signed. | imagine it would gell. But you
will find it difficult to find a. manufacturer
willing to risk production. The motor
would have more appeal if it could be
folded. Success will depend on your abil-
ity to produce and sell this item yourself.
Also, you will risk competition from imi-
tators; they can base their plans on expired
similar patents.

NEW PATENTS

‘ Cylindrical tanks and geodesic domes
can be erected from the top down by
building them on top of large pneumatic

bags, which are gradually inflated in the
desired shape of the building.

i The bags. which support dome weights

| of 39,000 pounds, lift the structure as each
. section of the work is completed—all at
ground level. Made of fabric, the bags are
withdrawn when the dome is completed.
Patent 3.106.772 went to Gordon B. Hol-
| combe of Millbrae, Calif.
| e
| A portable greenhouse for home or
| office use is described in patent 3.106,801.
Invented by Gerard H. Risacher of Mans-
field, Ohio, the base of the automatic
| electric device is made of a molded-foam
heat-insulating material. A thermostat
| maintains the desired temperature.
=
Bird fanciers can disinfect their pets
| with an artificial bird companion and
fumigant dispenser invented by Peter J.
| Scray and Cary Crews of Jacksonville,
| Fla. The hollowed-out figure, which con-
tains a disinfectant, is attached to one side
of the live bird’s swinging perch: when
necessary a bird can be sprayed with disin-
fectant any time it sits on its perch. The
device received patent 3,105,464.
e o
Used typewriter ribbons can be rejuve-
nated by dipping them in a chemical solu-
tion described in patent 3.105.769 granted
to Erwin H. Ellerin of South Euclid, Ohio.
The solution is a combination of hexane,
trichlorethane and methylene chloride.
N e
| Gas leaks from buried pipelines could
be detected with a truck-mounted ana-
lyzer described in patent 3,107.517. Instead
| of drilling holes to find leaks, the cruising
| analyzer's probe sucks in atmospheric
samples for testing. Inventors are James F.
Rollins, Edward R. Loyd and Martin C.
Kelsey, all of Dallas, Tex.

POPULAR MECHANICS




SWORN STATEMENT FROM CHAS. LEMMING:

“After starting my own business

I’'ve averaged

—most of it
clear profit!”’

Here's your chance to start a money-making
year 'round business of your own and make
the success you're dreamed about
CITY of less than 50,000, Mr. Lemming

started his own business after filling in cou-
pon like one below. He averaged $100 a day
during first year, some days $200. F. E. Doran
grossed $1050 in single month. Geo. Held
grossed $300 in one week.

How much you earn depends largely on you.
No special skill, no large investment required
for our electric upholstery cleaning machine.
Start spare time until full time justified. Hire
helpers as needed.

NO SHOP NECESSARY * You clean upholstered
furniture on customers’ premises — homes,
hotels, motels, etc. Auto upholstering, too. No
hauling; operate from your home. Watch busi-
ness grow as satisfied customers tell friends.
Supplies cost little, profits high. We will help
you to start and work with you for your success.

OURS IS NOT A LEASE ARRANGEMENT
You are free to operate in an independent

manner. You sign no contract. You own the
deterger outright and are always your own
boss...and every dollar you take in is yours
to keep. You pay no fees, or dues, or royalties
to anyone. And you take no risk. Your deter-

SEND COUPON TODAY ‘ Nome

VON SCHRADER MFG. CO.

JANUARY 1964

ger is fully guaranteed and enough supplies come
with it to return far more than your investment.
Many earn the cost of the deterger in a week or
two, It costs nothing to get details...write TODAY,

READ WHAT OUR ASSOCIATES SAY...

W. R. FULLER, o Mickigon Assocole —
“The main reason | decided on
vour offer was because | could
purchase yvour equipment out-
right without any strings at-
tached. That way | own my own
business and work for myself, and
I don’t have to send you any part
of my carnings. And | still would
receive all of your advertising
materials and promotional ideas
for getting business. These have
bevn of tremendous help in mak-
ing me successful so quickly.”

BilL ROCKETT, o Flovida Amcciate —
"Your Uphalstery Deterger does
a better job than any other
method on the market. | recently
got contracts from two large
maotels that had been cleansd in
the past by one of my competitors
with a different type method.™

Mr. C. F. POTTS, o Texos Ancciote —
“We live in & town of less than
20,000, but our upholstery clean-
ing business is going along fine.
Our best month was $1,329.49—
done with 51bs. of your detergent.™
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business.

VOM SCHRADER MFG. CO. 110 "D" PL., Racine, Witconsin

Send at once (no obligation) your FREE booklet contain-
ing information about your ELECTRIC UPHOLSTERY DETER-
GER and how [ can start my own permanent, profitable

Address

Ciry

Tane

State.

(%]
-
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s ; BELIEVE IT OR NOT, WE GOT OQUT, THE LAND ROVER digs its way down in
s sand, but rocks out handily. Its ground clearance is high—nearly 10 inches

LAND ROVER

It has muscles to admire—but could a suburban
housewife find happiness driving the world’s
greatest safari vehicle to the nearby grocery?

By Ed Nelson

F, AS YOU MOVE ALONG the ex-

pressway, vou'd like to dream you're
pounding across the Sahara or through
Central American jungle, try driving a
Land Rover.

After all, it's the standard safari vehicle
of the world. Its British manufacturer says
it's also used by 26 different armies and
operates in 157 countries. He calls the
Land Rover the best 4-wheel-drive vehicle
in the world and, from our experience,
you'd be hard put to prove him wrong. He
also calls it the world's most versatile
vehicle; that claim may be a bit stickier.

Connecticut “mountains” aren’t high,
but they're packed close together, include
lots of ups-and-downs, and provided a good
rough proving ground for PM's Land
Rover. We had the long-wheelbase (109-
in.) version with station wagon body and
took it along a “trail” of boulders and
ditches, The frame and box didn't groan
once at the extreme torsion. To us, it was
as though, from the frame up. the vehicle
hardly knew the torture that was taking
place. Only some healthy compensating by

the stiff springs made steady contact with
the ground possible.

Some of the grades were extreme and
no running start was possible. But even
with a creeping start, we could almost
make them in two-wheel drive with the
transfer case in high range. Grinding along
with the main box in Low or Second
(over-all ratios of 16:1 and 11:1), there's
such a sense of power that you can forget
even more might be called for. When you
remember, you find it's on tap.

Stylists Ignored

No concessions are made to style in this
muscle-car: frills are few. Nobody tried to
prettify the Rover. For example, there's
not a significant speck of chrome on or in
it. Belt-line molding and bumper are heav-
ily galvanized instead. Even the grille is
heavy wire mesh—galvanized.

The ride, of course, is somewhat truck-
like with a shorter-wheelbase jounce. But
the sense of commanding power, both from
the ride and the driving position, is most

(Please turn to page 34)
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Complete!
Invaluable!

Authentic, concise treat
ment of practical radio
problems for engineers.
servicemen & amateurs
400 101 1088 Pgs. $5.00

Circle Mo. 3A In COUPON

Complete guide for heat-
ing. ventilating and air
conditioning workers. 57
Chapters trade secrets!
910 Nius. 966 Pgs. §5.00

A UDELS
TELEVISION
' REPAIR

COMPACT
AUTOS

Repairs Service Manual
v iy

A ready reference puide
for experienced service-
men and dn it-yourself
Car owner

1lus. 832 pages. $5.95

Circle No. 52 In COUPON

How to fix elec. refriger-
ators, washers, ranges,
toasters & all other gas
& elec. appliances.

500 Ilus. 864 Pgs. $6.00

FOREIGM AUTO REPAIR MANUAL.
Complete, up-to-date service and
repair data for the mast popu-
lar imports: Fiat, Hillman Minx.
M.G.. Opel, Peugot, Renault,
SARB, Simca, Volkswagen, and
Volvo. Intraduclory Chapters
discuss fuel and ignition sys-
tem designs. Step-by-step in-
structions for servicing every
part of the vehicle. Illus, 576
pes. $5.00.
Circle Mo. 53 In Coupaon

Important Books from AUDELS!

PROGRAMMED COURSE IN ELEC-
TRICITY. The new linear pro-
grammed technique proved by
thousands of authentic tests.
The most effective method to
faster learning. ANl facets of
AC and OC electricity. A unigue
guide for everyone interested
in electricity and electronics.
10 Units. 1.000 program frames.
Perfect for home-study. 272
pgs. 34.00.
Circle No. 54 In Coupon

TELEVISION REPAIR MANUAL.
Include the latest design and
servicing information. A 1-
source handbook. Practical in-
formation for accurate diagno-
sis and repair of television
receiver troubles, Covers both
black-and-white as well as color
television receivers, antenna
installation . . . all practical
data relating to TV receivers.
Ilus. 512 pgs. $5.00.
Circle No. 3-8 In Coupon

Just off press! Practical

maodern guide for paint-

ers. apprentices, home
owners & all paint users
IHus. 585 Pgs, $4.00

Circie No. 7 In COUPON

H AL P o, i
Ten all-inclusive volumes
Complete electrel. encyc.
Questions & answers &
trial tests lar study, 9000
NI, 5000 Pgs. Set $22 50

Modern construction for
carpenters, builders. and
all woodworkers.

3700 1. 1600 Pgs. Set §9

Circle No. 8 In COUPON

Study or reference. First
principles thru all phases
Emphasis on mech and
eng. problems. Indexed

Four all-inclusive wols, Concis

2 practical guide o
operation & mainienance
of all welding machines.
A must for all welders
lllus. 608 Pgs 400

Circle Mo. 10 In COUPON

Four books n one. Mod-
ern systems & machines,
Inc. quick freening, water
coolers, etc. Indexed.

llius. 1360 Pgs.  $6.00

Four wols, of ready refer.
ence for plumbers, steam
fitters, gas fitters. sheet
metal workers, elc.

3642 11, 1670 Pgs. Set §9

Circle Me. & In COUPON

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

320 lilus, 416 Pgs. 53.00

Circle Mo. 41 In COUPON  Circle Mo. 2 In COUPON

Brand new title! Con-
struction, operation and
repairs on all tvpes of
modern gas engines.

lMus. 467 Pgs.  $4.00

Circle Mo. 48 In COUPON

Just off mm' All pham
of cutboard motor repairs
and maintenance. An es-
sential boating tool! ce
lilus, 400 Pgs.  $4.00 20

Circle No 49 In COUPON

SEND MO MOMEY - Pay the postman nothing! We are
lad to send you any of the Audel Guides for absolutely
REE examination in your own home. 'We take all the

risks and leave all the decizions up to YOU. There is no

obligation! If you decide to keep the books of your chaice
you may pay (or them under our astounding easy-pay
plan of only 52 a month.

HERE I5 ALL YOU DO IT'S EASY TO ORDER: In
the No-Rizk Mail Order Coupon at the right just drow a
circle around the nomber of Aude] Guides you want us Lo
senvd you for FREE EXAMINATION. We will send llu,m
to you at once 1o hedp you build a brighter future b
creasing your SHILL. If you are not COMPLET l Y
satisfied, return the h“ﬂkl- and that will end the matier!
N(I STRINGS OR CATCHES TO THIS OFFEHR.

THEODORE AUDEL & CO,
divivien of HOWARD W, SAMS & CO,, INC.
4300 W. &2nd Street, indionapolis &, Indiana

JANUARY 1964

Circle No. 154 In COUPON

Fm.tr practical vols. Last
word on construction for
bricklayers. stone masons,

Circle No. 26 In COUPON

T7-DAY FREE EXAMINATION

550 llius. 672 Pgs. 34.00
Circle Mo. 11 In COUPON  Circle No. 14 In COUPON Circle No. 28 In COUPON

ADDITIONAL IMPORTANT TITLES

Circie the mumbers wanfed in the MAIL ORDER coupon
below. All books are seni for FREE EXAMINATION.
HANDY BOOR OF [L[ETII;:IT\' VST Papes.

.
i

THUCK AMO TRACTOR GUIDE. 130G Papes |

DIESEL ENGINE MANUAL. 540 Pages

-ltHINIST & TO{MMAKERS HANDBOOK |mhm
Wi DIAGRAMS /Light & Power) 00 Pages , .,

ILL‘IEH[NT READING. 448 Pages

ELECTRIC MOTOR GLIDE |

SHEET METAL PATTERN uvnurr'nu Faaws .

M SHEET METAL WORKERS HANDBOOK. uu..n G i

3| MECHANICAL DEAWING GUIDE. 197 Papes TN

X MECHAMICAL DREAWING L DESIGN, 410 Papes

3 ELECTRICIAMS EXAMINATIONS. ?il‘!hm

g ELECTRIC POWER CALCULATIONS, 480 Papes

E :

']

an

Ready guide for mechan-
ics, stdnls, & car owners.
Theary, construction and

ELECTRIC DICTIONARY, 5000 Termy. .
R PLAN

zzzzzzas

ment workers, efc. servicing of modern cars, "y DO T-YOLRSELF :mmmum’ﬁnm— Sat |
Mo # N CHA MARY
67 M. 1100 Pgs. Set 39 Illus. 1132 Pgs.  $6.00 g S L}f,!f,,‘;';:m,:fmh“”

e 'lhﬁ-u:u.u .u-a Id‘:df ;...u - - u-
FEEFPEEEELEEEEELEERESEE

WATER SUPPLY & SEWAGE, 436 HF
GUIDE TO CREATIVE FHOTOGRA 416 Papes

Circle No. 1 In COUPON 1o &
MAIL THIS NO-RISK COUPON TODAY!

; THEODORE AUDEL & CO.— Self Improvement Publishers Since 1879 — 1 2 3A 38 a0
B 4300 W, 42nd Street, Indianapolis &, Indiana Pl ]
B pimase mail me ot T days’ FREE EXAMINATION e bosks | have carcied at right. | agreelomid3iin 7o 5 6 7 B 9 8
B o each book of st ordered, a5d o leither mail $1.5 meosih on sach ok s s ordered until | kave paid the L
= porchase price, ples shapping codts 181 45 nol completely walnfied with my Budel Guides | may return Dheaim. 10 11 12 13 14 =
= o 15A25 26 27 2% =
= FLERSE FA T 29 30 31 32 4
. Address 35 36 37 38 40 =
= Occupation. 41 42 43 44 45 =
= Employed By, 46 47 48 49 50 :
L] Dil\\"i SHIPPING COSTS! check nere if you snclose complele pay- 57 53 54 L]
= el wilh odder, We pay postage charges. You have same return privilege. :’
.
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Spotlight on the Land Rover

EA R N $I 2 5 | (Continued from poge 32)

A WEEK Anp up

BE AN AUTO DIESEL
EXPERT —LEARN
A TRADE YOU LIKE

You learn fast in our shops because you learn
with tools on real equipment. Students short of

maney may earn most of their expenses by doing
part-time work, Experienced instructors explain
WHY and show you HOW, then you DO IT YOUR-
SELF. Many of our graduates earn 3125 a week
and wup. Approved for veterans. Day and
evening classes. Free bulletin-write today.

g==——==] MAIL THIS COUPON TODAY! |.___|
| MASHVYILLE AUTO-DIESEL COLLEGE

2246 7th Ave., No., Dept. 88, Mashville, Tenn. |
Please send without obligation free catalog. I

INSTRUMENT CLUSTER 15 CENTERED in right- or left-
hand-drive versions of the Rover. Driver here can't
see calibrations maorking 30 m.p.h. Note shift reach

HAME

iplease print or write plainly)

ADDRESS

|

| |
| |
I CITY RTATE |
L - exhilarating. Even hung up in a mid-New
York traffic jam, vou feel king of all you
survey. And those rugged looking fenders
discourage lane jumpers who'd like to
edge yvou over.

The seat is surprisingly comfortable.
Backs are rather low and cushion springs
aren't particularly deep. Yet those springs
co-operate with the hard suspension so
you rarely bottom or bounce high off the
seat. Belts, however, would have been
welcome.

Driving position is comfortable, though
hardly sporty. The wheel angle is similar

—_—— - - - — —_—

-
SOMIEN PACEREY
LR AR

TEEHHICI!H

:I.E_H' PLAN OPENS 2 RESPECTED CRAFTS
nical CArEer or husingss

m-i ic for training - m::i:-mr iy 4 4 _ to th_ﬂse c:-fl passenger cars yvou're gsed to,
ystep instructions incluge g’ i | and its position is convenient. The interior
ent, ummhem at once, ﬁ seems designed, however, for very wide

—] i E‘sﬂ B “great white huntgrs.” The bench seat
EE:..E MK oy uurions “dees | itself offers, as claimed. room for three.
httumnhnn'mll ; e suedelle finshon lamp shades, | By,t controls are scattered around so the

dashboasds, worn fabric - amy surface - to :
but THESE SUCCESSFUL £ = " gte beautiful velvety objects of art. driver needs two of the three places and

FLOCK-PRINTERS REPORT: ,, -
“We made 35 much 3o DAMIIETIMILILEN “Squeegee” specisl | g center passenger would have to be either
$18.00 an hour Flocking paints through fabric fo print lettering, illustrations on

Our earnings goal is 40 E13ss tumblers, metal signs, plastic sheets, any surface. nimble or legless. Pedals are crowded

000,00 next year DEEEETETR corbine Flocking and Screen Pro- | against the left wall and the stick is
M. Stafferd L A, Gamblin

cess Printing to create beautiful designs for 1001 uses. " ] A
"L mnﬁ! msﬂ Fl'r-::iest Renew! Bepair! Manufacture! Big, growing field in squat El}" in the center of the floor area: in

Pinting Business.” stores, factorjes, homes. We guide you steybystep 1 | Third or High it can even crowd a pas-

1. T. Amaeryen  TeChnical career of as independent businessman, senger on the Tlght ThE Engine iE lﬂﬂﬂtﬁ‘[}

i A FEW OF HUNDREDS OF WAYS FLOCK-PRINT 11 back the fi rall . di it

[J) CREATES JOBS & OPPORTUNITIES Spray auto | WV, DACK) SO LAE HIX€ War SUTTOMMAING J

B‘U'h FREE‘ truck interiors to protect luggage . . . screen hul es almost to thE E'l'.'l =] 'Df ‘thE dﬂﬁh. And
g g

process electronic printed circuils i {.n.; tl.leEd dﬂW'I'I. on a hlddEH pﬂﬂ ﬂf thlE ﬁl‘E-

white “snow” on X.mas trees . . . print il

ﬁrunh on nh.m-l. b=l hn.n.ct'h-;u . o » make

“special effect” greeting cards . .. make ad | ton, Fine for right-hand-drive wversions;
and building zigns, menu covers, window dis-
plays. posters. eic. etc. We show vou how. | not so great for the States.

T iy Fuskobiid Curon o Ruolkc The combination choke and throttle,

actual Semples — ALL FRILI : .
NORTIE AMERICAN SCHOOL of FLOWKING & SCREEN PRocEss prRINTING | called the cold start control, is tied to a
(Please turn to page 37)

B816 W, ROMAIME 5T., DEPT. 170, LOS ANGELES 38, CALIFORNIA
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Spotlight on the Land Rover

(Continued from page 34)

THE DEEPEST, MUDDIEST RUTS present no obstacle.
The grille and headlights are recessed between square
fenders, well protected from any heavy underbrush

heat sensor in the head. When coolant and
engine reach operating temperature an
amber warning winks from the dash to
say the choke is no longer needed.

Filled With Space

How about the shell? The body is purely
functional. Side windows slide fore-and-
aft to allow thinner doors and walls. Door
handles, both inside and out, are recessed
into the door so they don’t protrude. All
available space is packed into the over-all
dimensions—175 in. long, 64 wide and 81
high. Steps outside the doors fold up out
of the way, but they're priced up at $48
and you can clamber in and out without
their help.

The power from the four-cylinder, 139.5-
cu.in. engine (rated at 77 hp. at 4250
r.p.m.) comes through a set of gear ratios
that would do justice to a tractor. But, of
course, they raise hob with fuel economy.
The long (four-door) station wagon we
had gave a shade under 13 m.p.g. in more
than 900 miles of driving. including nearly
a full day in the rough and several days
in New York City traffic.

Those same ratios—from a 2.996:1 Low
to a direct High through a 1.148:1 trans-
fer-case High and a 4.7 rear axle—give a
highway gear whine that might become
irksome. Nevertheless, the Land Rover
cruises at an indicated 70 m.p.h. without
strain.

The basic design offers superb vision,

(Plecse turn to page 33)
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Just Pick the Kind
of Body YOU Want

CHECK THE COUPON BELOW -

«s:Prove fo Yourself How EASILY
You Can Have If... Almost Fd
Overnight! :

UST tell me. in coupon below,
the kind of bedy you wam
and I'll give it to you S0 FAST vour
friends will be amazed! “Dymnamic Ten-
ston,” my easy. 15-minutes-a-day |
method. can make yvour chest and
shoulders bulge . . . your arms and legs
surge with power . . . vour whole body feel

“alive!™

FREE 32-page lllustrated Book

32 Pages on how “Dynamic Ten- £~ =
sion” chanzed me from s U7-1h, g ==
weakling Into ""World s Ma<t ["er Sewr vy
feetly Developed Man'  amil what it has Jone for oth- )".'-

ers. Mail roupon XOW: CHARLES ATLAS. Depl. 8A,
115 E. 23rd 3t., New Yeork City 10, N. Y.

L

— e —————— S S S S— — — — — —

CHARLES ATLAS, Dept. BA,
115 East 23rd S5+., New York 10. N.Y.

Dear Charles Atlaz—Here's the Kimnd of Basly 1 want:
SRR lh‘ '“ﬂi BE many as yoo ke

T Broader = oulders — Slimmer Waist. Hipa

C More Powerful Arms, Grip = More Weight, Sold

0 Better ln-trg*. 5 o = More Powerful Legs

send me, absclutely REE. a ocopy ol Yonye (amseaes feesk  showing

how  “‘Dynamic Tension'™ can make me o ovw  man. 32 Pages.

rramme] with phoiographs, answers (o vital goestions, and valuable

midvice. No ohligation.

Nam® ..carenn . s . ; ’ AR R
iPleaze print or write plainlyl

LT Ly e e I e P e - oSS S PRI LT B S R

iy i i o Famw BRME  oiainnm s

In England mail: Charles Atllns, Chiny =t., Lomdon, W. 1.

E:u:itam_ent! S.nc_.urity! Good Pay!

CRIME DETECTION

LEARN AT HOME IN SPARE TIME—START NOW!
Crime everywhere is onthe rise! Learn now, in yoor
own home, the profitable profezsion that enables
you to track down eriminats and bhring them to jos-
tiee! Hundreds of ldentifieation Bureans employ
L A.3. graduates. . . trained in finger Hf'.nl:m[.
hiee photography. handwriting identification, fire-
arms and investigation. Our #ith year! FREE
**Bloe Book of Crime"’ . . . packed with erime fucts
and the full story of famoops 1. A S, training. State
exnct age. No salesman will eall. Kush Coupon!
A Correspondence School Founded im 1218,
I N — ——— — — — —— —— —

INSTITUTE OF APPLIED SCIENCE. 1351
1820 Sunnyside Avenus. Chicago 40,

Blue Book Ruosh Bloe Book of Crime . . . FREE! I
of Crime 71 SO —————— B T I
MAIL IR oot b e b S e et P e

aey Yo e ETATR ":.";".l

|EA|_ 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 hand filing. Rug-
gedly built, screw adjust-
ments can't slip, '= hp.
motor, i

Write for Full Details

| THE FATE-ROOT-HEATH CO., Dept. PM-1, Plymouth, Ohio
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BIG MONEY in

COLOR TV

for the TRAINED MAN!

Build a 217 TV Set a3 Porl of Training
Learn TV servicing at home. Get 20 kits of valuable tools and
parts. Work on actual TV problems. Many earn while they learn.
Mo experience necessary. Scarcity of COLOR TV experts means
thoice of jobs for trained men. Send for FREE booklet today.
Mo cost or obligation.

rﬁﬂ“!lﬂll TRADES INSTITUTE

j 1400 GREENLEAF AVE. * CHICAGO, ILL. 60626 DEPT. T-2

i
]
I MHame Age :
I Address ]
I City Zone State :

b—= Accredited Member National Home Shvdy Council jE ;

A BUSINESS OF YOUR OWN
HEFAIR HYDRAULIC JACKS

Earn while you learn at home, Millions of facks in gas and auto-service
L- stations, truckers, body-shops, riggers, factories, farms need servicing.

M We show you HOW — gasy step by step directions and what lools to use,
EARN UP TO %5 an hour, in spare time, in your basement or garage. Start
your own business NOW ! Wrile fer leller No. PH- | sed ires beaus sffer

HYDRAULIC JACK REPAIR MANUAL CO.
P.0. BOX 50 + BLOOMFIELD, N. J.

’
—-{ \&.

Save Y2onNew

ACCORDIONS

Save up to *s OFf Prices of Comparable Accordions

-4 5 DAY FREE TRIAL

IMPORTER-TO-YOU PRICES!

“ALL FAMOUS MAKES!

40 NEW MODELS—
y Electranic Accordions-Amplifiers!

Buy on EASY TERMS

Get in on these sgensational values
in ::f'nr!d'? ﬂ;}aﬁt [ll.lian-mlidl! ac-
cordions ay most popular in-
" strument of all—for a. leader-
ip and profit! 40 newest models
of glorious tone and breath-taking
beauty offered at the amazing low
prices. Bay direct from world's larg-
est aceordion dealer. Small down
payment: easiest terms on balance.
Extra bonos giftsa FREE if you buy dor-
ing sale. Trade-ina aceepted. Try before
vou buy on FREE G-day Ne-Risk Plan.
SBatisfaction Goaranteed or Money Hack.

RUSH COUPON TODAY!

See how easily you ean now own and play

FRE BONUS
GIFTS

for prompiness

S E-IZ Lessons

® Music Stand
& Deluxe Case

/

MONEY BACK
GUARANTEE

big new COLOR Catalogs and
Low Importer to You Prices.. ALL

FR E E EREE! Mo nhlig'a.ﬂﬂn.u“frite to:
ACCORDION CORPORATION
COLORCATALOGS foF AMERICA, Dept. R-14,
and lowest prices 2003 W. Chicago Ave., Chicago 22,111

ACCORDION CORPORATION
Send FREE Color

Catalogs and low im=- 2003 W.Chicagoe Ave., Chicage 22, Ill.
I porter to yoo prices,

NAME. ... =

ADDRESS SRR |
l B i MR BTATE Lo i
] Check hers i you have accordion.

38

a fine accordion. Rosh eoupon now for |
' proven that green tomatoes put under a

| magnet, especially near its south pole, will

OF AMERICA, Dept. R-14, I

Spotlight on the Land Rover

(Continued from page 37)

especially forward. But the hood-top spare
tire mount for which many owners pay an
extra $6 spoils right-front vision. The tire
is better left on the rear door.

The horn's mild bleat seems intended
to avoid frightening faint-hearted jungle
animals; certainly it does little to cow
New York cab drivers. But the shape of
the car itself, fairly screaming Strength-
Without-Foolishness, gets plenty of at-
tention from neon-jungle inhabitants.

For The Family

With all these rough-country virtues,
how would the versatile Land Rover do as
a family vehicle? Certainly it will get you
back and forth to market. Particularly as
a long wagon, there's room for a flock of
kids being hauled to and from school and
even the most exuberant can't damage
the interior. There's room for two adults
and a child in front, three snug adults
amidships, and two big adults or four
youngsters in back. This peaceable tank is
comfortable enough, too, for such short

| trips. It would be a delight on the beach.

But Mary Housewife may not enjoy
reaching over to wrestle the long stick.

| Until she learns how to hook the choke

(assuming she understands one), she can
easily skin a knuckle. Standard front-
wheel-drive equipment makes the turning
circle wide and the variable-rate steering
(15:6:1 straight ahead, 23.8:1 at full lock,
manual only) is heavy.

Sure, there are women who could handle
the package. But to want to learn how,
they'd need full appreciation of the Land
Rover's other virtues. At $3925 (East
coast POE), it'd be more at home on a
construction job or in a logging camp or
oil field than in an Elm Street driveway.

Unless, that is, yours is a family of stal-
wart individualists. * ok

Magnets Ripen Tomatoes

For quick ripening of green tomatoes, a
a large magnet may some day be a com-
mon kitchen “appliance.”

Tests at Utah State University have

ripen much faster than those a few feet

away.

Horticulturists, Drs. A. A. Boe and D. K.
Salunkhe, suggest the effect is due to a
loss or gain of protons or other reactive

| groups in magnetized compounds. They

theorized that a magnet activates or quick-
ens an enzyme system and thus speeds up
respiration.

POPULAR MECHANICS



CONTEST PRIZE:

$535.00 Scholarship in Commercial Art

Draw
the Basset!

Your drawing of this sad-looking hound could
win vou a scholarship from America’s largest
home study art school! You'd get the same train-
ing as many of America’s top artists. Just draw

H/AIT INSTRUCTION SCHOOLS

Studio 1134
500 South 4th St. = Minneapolis, Minn. 55415

Please enter my drawing in your Draw the

Bassetl contest. (FLEASE PRINT)

the dog any size (except one that would look

like tracing). Use pencil. Everyone who enters
the contest gets a free professional estimate of
his talent. Entries for February 1964 contest
due by February 29. None returned. Amateurs
only. Our students not eligible. Winner will be
notified, so start sketr:hmg now, it may be you!

Name

Occupation Age
Address Apt

City Zip Code
County State

@ Accredited by Accraditing Commission of National
.. Home Study Council.

- For Ac'llun, Securliy, Big Pny =

WE CHALLENGE YOU

T0 TOP THIS JOB!

Earn To $15 An Hour % Weork Part-Time Or Full-Time #& Car
Furnished — Expenses Paid + Mo Selling — Mo Previous
Experience Needed & Only Average Education Required

MO OTHER CAREER OFFERS YOU A BRIGHTER FUTURE

Consider this fact. In the short time it takes you to read
this page 1,100 accidents will take place. Over 440,000 will
orcur before this day ends. These accidents must be investi-
gated. The law demands it. Yet in 4 out of 5 cities, towns
and rural communities, no one has been trained for this
vital work,

KEEP PRESENT JOB UNTIL READY TO SWITCH

Step into this fast-moving Aceident Investigation field,
Alrcady hundreds of men we have trained are making big
money. Joe Miller earned $14,768 his first year. A. J. Allen
earned over $2,000 in ten weeks. Robert Meier says “I'm
now earning $7.50 to $15.00 an hour in my own business..
Universal's course is wonderful.”

FREE EMPLOYMENT HELP GIVEN

We CAN and WILL show you how to rapidly build your own
full-time or part-time business. Or if you wish a big-pay
job as Company Claims Investigator, our Placement Service
will give you real assistance. Hundreds of firms needing
men call upon Universal. We pluce far more men in this
booming field than any other individual, company or school.

JANUARY 1964

EARN WHILE YOU LEARN

Write today. Let me show you how easy it is for you to
inta this exciting new career in just a matter of weeks.

ﬂ“
o
ation. Mo salesman will call. Mail coupon or post card to
me, M. O. Wilsen, pm-1 Universal Schoels. Dallas 5, Texas,

il Now for FREE BOOK

abli

M. O. Wilsan, Dept. PM-1
Universal Schoals,
G801 Hillerest, Dallas 5, Texas

I

I

|

I Flegte rush me your FREE BOOK on Big Money In

I The Booming Actident Inwestigation Fisld, | will be
I

I

|

I

|

under ne abligation — and me walesman will coll upen me,
BB Ll Gnnidissb vt b e s

Addres ..o

City Tone State

-SSR S I o s B st



AGILE CAT leaping for a blob of milk? Mo, just @  WELL, here’s milk in your eye! lgnering the camero,
cat having o snock on the top of a sheet of glass  the kitten enjoys his lunch—down to the last drop

L] -
LOOKING like smoke signals, even the
cat's  milky a‘un!priniig provide an New 0ut|00k on Spllt Mllk
amusing subject for the photographer

SOME CATS would get up in the air over a spot
of milk—at least that's the way it looks.

Pouring some milk on a sheet of glass suspended
between two chairs and adding one cat, a photogra-
pher gives a new wrinkle to the stock shot of a cat
drinking milk. Shooting from beneath the glass, he
pictures the cat seemingly suspended in mid-air.

All this is just to prove that you can never milk all
the possibilities of kitten pictures.

CROUCHED under the glass, which is suspended on the backs of
two chairs, the photographer shoots upward at the kitten and milk

POPULAR MECHANICS



Below Wholesale!

-

Wk
¥
r.w_.

i

f

8mm MOVIE ELECTRIC CALENDAR o TAPE

$ WATCH*93 RECORDER
CAMERA 4% 10 |t Mo sE s
Beauliful styling.
Complete with powerful 7
Tells time and date, top. Sweep
No winding. Drop-in craftsmanship second hand, gift case, stainless Built-in dynamic speak

'] '\.

Product of Swiss

oading. Simple expo- Ehapedtnshamhe heaviest beard. J| steel back, water resistant, and [§ & Records—Plays

sure system eliminates focusing. Maker guarantees for 2 full years. | antimagnetic. METAL EXPANSION Back—Erases—Re-
Black and while or color movie film. || With cord, head guard and brush. J| BAND lle. winds. Includes microphone,
Pistol grip houses tiny balteries, d battery, tape, reels, elc.

DISCOVER PROFITS of IMPORT-EXPORT!

how to get thousands of preducts at rock bottom prices!
Fantastic import bargains like these put you in this big money home impert business.
Thousands of amazing import bargains can lead vou to opportunities
far beyvond your wildest dreams. Start now at home, spare or full time.
Cash in now without previous experience or capital investment. Pocket
cash even before ordering merchandise! Sparkling imports bring first
day profits. Beginners—make vour first import transaction 10 minutes
after vou receive my drop ship plan. Bargains go fast to stores, premium
users, to friends and others

.+ . And, these are only a few of the
hundreds of import bargains you can
get lo make fantastic profits of 2009
and mare... here are examples of
olher high profil imports:

Australian Woo| Sweater. .
Cuckoo Clock

Electric Train Set

Cigarstta Lighter

Electric Carving Knife . . ..
Binoculars

Teakwood Chest

Dwerringer Pistol

Star Sapphire Ring . ..., ..
Electric Hair Dryer . ... ..

FPrices Subject to Market Fluciuation.

revious experience OF

time ®Nop ent
@ Full “?';;::Eﬁ large iﬂ\lﬂitlr“n gu'ldﬂi WE WORK FOR YOU — My 53 globe trotting couriers
home bu it @ Short cut pia search trade centers of the free world for new bar-
® Start anywhere, Cl you step by step gains. New imports are evaluated by our 22 staff

area specialists in Product Intelligence Center. Only the

town, rural ® Age no barrier 5& fﬂ,ﬂpﬂﬂ' fa, best are given Mellinger Seal of Approval—hundreds
R ff thfff ’ gre flashed to you in monthly Confidential Bulletins,

FR 5. Start now to exciling cash profits in this [
boaming ground floor opportunity. Mail ”” :
coupon today for my FREE BODK, “How to “ “l
Import and Export” —get full infermation “l 3 -
without obligation. No salesman will call. See ” (}H]‘
how to get started. Then decide for yourself |
if the Import-Export Business is right for you. | f- ”l” =1
Airmail reaches me overnight. Hf

4

thousands upon thousands of ex ling
imports

B. L. Mellinger, Ir.,

Famaus World | Guide You Step by Step .

Hihre i 0 Show You What to Do
The ‘.':El:mser Co. —How to Do it shows where The Mellinger Co., Depl m-2s1, I
7 you gel buys 1554 §. Sepulveda Bivd., Los Angeles 25, California
e II.‘.”.‘I:EIH;P‘I:’I:N Send Free Book showing how | can start a business of my own and I
inners lollowin is mlan report 3 make big profits. Show me how | can gel bargains like these and
L Beg owing this plan repo U. 5. sales thousands more direct from overseas suppliers.
I:Il'l my wery fiest transaction | made $904.00 for just 4 days work Prices shown
. My wife and | started this business together . . .~ D.M.C. ""Wilh are direct .
an initial investment of less than $100, | have frossed a profit in [ N—NIN

'.h! neightiorhood of $12,000 . _ " D.L.S, 1 was stumbjin= aieng on abwmad
a time card illi withoul ‘much Tuture. Now | can emjoy the freedom DER Addvess.
and security of a business of my own . . " &.0.). Many begimners RSULIIIRELIY

start this way with little capital. FROM US

The MELLINGER CO., 1554 §. Sepulveda, Dept..M-231, Los Angeles 23, Calif.

i
i
i
-——-----—--J
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CLINIC FOR HOMEOWNERS

A year ago I built a cupola for my

garage and had a copper roof made
for it. I varnished the roof as I was told
to keep the metal from tarnishing, But
now a vear later the metal is discolored
and the varnish is flaking off. Is there any
permanent tarnish-proof finish?—L.A., Wis.

The varnish, rather than tarnishing,

is mainly the cause of the apparent
discoloration. Ordinary varnish will not
adhere permanently to smooth metal. Re-
move the cupola roof if possible, then take
off the varnish with a remover and clean
and polish the metal, using steel wool and
a polish made for use on copper. Remove
all residue—and this is important—of the
polish with a solvent and then coat with a
metal lacquer. This is a clear lacquer made
especially for the purpose and it should be
applied according to the instructions on the
container, After cleaning with a solvent
and before applying the lacquer avoid
touching the surface of the metal with the
fingertips or palms. Even a metal finish
applied in this manner cannot be consid-
ered permanent. It will have to be renewed
after a few years.

Q Only latel;r our nak parquet floor,
laid over a concrete slab, began to
break up. I discovered that aeveral of the
squares were practically disintegrated un-
der the finish. I also discovered a number
of tiny insects which an exterminator says
are termites. These, he says, have worked
up through a crack in the slab under the
wooden floor. Also, he says he can exter-
minate the termites by drilling through
the concrete and forcing in an insecticide
solution. Is he right?—M.M., La.

A Quite likely. If we can judge cor-

rectly from your description of the
damage and the insects, the latter, which
are no doubt termites, have established a
colony somewhere nearby, possibly under
the concrete slab. This is probably a com-
paratively new colony and very likely it
has caused a m nimum of damage to your
home. However, we think it wise to con-
duct a thorough examination at the edges
of the slab for the telltale tunnels which
termites build from the grade level to the
sills and other parts of the structure. In
the meantime we think you should have
your exterminator proceed as he suggests.
While we doubt if he would guarantee
results, it is quite likely he will succeed
in eradicating the colony as he proposes.

This coming summer my house is

going to need repainting. Already I
have bids on both brush and spray appli-
cation and the latter bid is so much lower
that I'm wondering—is this manner of ap-
plication as good as brush painting? Do
they use less paint, a cheaper paint, or
what?—K.L., W. Va.

A No doubt your spray-painting con-
tractor is figuring less time on the job
as spray application is much, much faster
than brush application. The manner of
applying the paint, whether by brushing
or spraying, is far less important than is
a thoroughgoing knowledge of the proper
techniques of handling either a spray gun
or a brush. If spray painting is done in ac-
cordance with approved practice, there's
no reason why the job should not prove
to be as durable and attractive as the
brush-applied job. The best exterior spray
painting practice requires that windows,
doors and all other areas not to be painted
be effectively masked and that the paint
be reduced to the proper spraying con-
sistency with approved solvents.

Does heat really pass through glass?

One often hears the statement “due
to loss of heat through the glass” and I'm
wondering what it means.—E.N., Me.

A We assume you are referring to a
+* window pane. Tests have shown that
most of the resistance to passage of heat
is not in the glass itself, but rather in the
static films of air that normally lie close
to the surface on both sides of the pane.
Space is lacking for a complete discussion,
but in general one such test has shown
that with a temperature of 70 degrees F.
on one side of a pane of glass and -30 de-
grees on the opposite side there was a
difference of less than 3 degrees in the
temperatures measured at the two sur-
faces. Of course, these figures are for a
test made in still air. With forced air cir-
culation on, say, the cold side of the pane,
these values would, no doubt, vary con-
siderably as the protective air film would
be more or less continually displaced.

As a service to Popular Mechanics readers in
solving the hundreds of problems pertaining to o
home— insicle or out-—you are invited to present
wvour problems to The Clinic Editor for his helpful
advice. Address your questions te The Clinic
Editor, Popular Mechanics Magazine, 575 Lexing-

ton Ave., New York 22, N.Y.
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TUNE UP ELECTRONICALLY ANY CAR EVER MADE...

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

wee . DWELL TACHOMETER

Improved
Model AT-162

At last a streamlined instru-

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

The Model AT-162 includes the
very latest design Dwell Meter,
working in conjunction with a

ACCURATE
READINGS dual range Tachometer and
incorporating all modern im-

e provements in circuitry design.

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

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

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

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

® Indicate the correct settings for external adjustment type
distributors. (A feeler gauge cannot be used Tor making
correct adjustments on this type of distributor since many
manufacturers” specifications do not list the point gap in
inches. They list only the dwell angle in degrees.)

NOTE:

GIANT 672"
METER FOR
EASY,

TCHOME TER

i AND
pwELL “Ffﬂ_-f:l W

The Model AT-162 provides three dwell

angle scales: 0 to 45 degrees, 0 to 60
degrees, and 0 to 90 degrees. The three
dwell angle ranges specified above make
this instrument suitable for making ac-

curate dwell
4 cylinder, 6 cylinder, and 8 cylinder cars,
both foreign and domestic.

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

angle adjustments on all

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

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

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

$2995

service automatic transmissions.

The Model AT-162 is the most cnmplete

unit in its price range ever produced.

Eur;nes 3b!ﬂ|UtE|jl' camplete. ;eady to usa,
niy

SEND NO MONEY WITH ORDER

PAY POSTMAH NOTHING ON DELIVERY

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

- e e e

ACCURATE INSTRUMENT CO., INC.
Dept. D-314, 911 Faile 5t., Bronx 59, N.Y.

Flease rush me one Model AT-162. If satisfactory | agree to pa
$£5.00 within 10 days and balance at rate of $5.00 per mont
until total price of $29.95 (plus small P.P. and budget charge) is
paid. If not satisfactory, | may return for cancellation of account.

Mame

Address
City

Zone State
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Fill in coupon for 3 FREE One Year Suobscription to
OLS0ON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW. WHOLESALE
PRICES on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Bargains.

MNAME
ADDRESS
CITY TONE__

STATE ___ et

If you have a friend int
name and addres

erested in electronics send his
5 for a FREE subscripuon also.

OLSON ELECTRONICS

INCORPORATED
1003 5. Forge Street Akron, Ohio 44308

29%

Padlocking the Payroll

~ 20x50

Tremendous power brings ohjeefs 20
tiimes closcr. Achromatic. Wide (2%
B Tames fruml  lens #ssures  sharper
imaes. 27 oz, T high. Hard Coated.
=srreamlined liphter frames make these
tmeerplars casy to hold and focus.
30 DAY FREE TRIAL. If not satisfied
mn feer refund! Made in Japan.
ather case, straps incheted. Add
1% fod. lax & 51 posiage. handling.
 UALIR "= mauire 82 deposil.
UNITED BINOCULAR CO.. 9043 S.
Western, Depl. H-4008, Chicags 20.

4 LIGHT EMERGENCY SAFETY BLINKER

| (=

' 5 | ONE SWITCH CHANGES
ALL FOUR DIRECTION
LIGHTS TO WARNING BLINKERS

Avoid rear end collision . . . in time of emergency, flat
tire or breakdown, merely flip one switch and all four
direction lights will flash simultaneously.

® Highly polished non-corresive heavy cost switch

® Designed to fit ALL cars ® Under dash mounting

® Install it yourself in minutes ® Mo splici

® Heavy duty Tung-Scl flasher ® Flashing :-?IM light
@& ICC Approved

Complete with flasher, pilet bulb, wiring, instructions.
$5.95 POSTPAID
(CONNM. RES. ADD 3-1/2% SALES TAX)
MONEY-BACK GUARANTEE — SEND CHECK OR M.O.
SPECIFY YEAR AND MAKE OF CAR.
EASY-ON CORP.. BOX 6171, WOLCOTT, CT.
MAMUFACTURERS OF AUTOMOTIVE SWITCHES

——
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With a mnew steel-lined, bulletproof
waistcoat, a bank messenger carrying a
payroll would have to be kidnapped before
a thief could collar the loot. Sixteen pock-
ets in the knife-proof vest hold up to
$20,000 without showing any visible sign
of the fact. The waistcoat is fastened to the
messenger’s body with a padlocked chain
which would have to be hacksawed off by
any would-be thief.

A pair of flaps zip together to cover the
chain and provide a neat conventional ap-
pearance. The coat comes in gray, brown
or beige check and sells for about $75;
Associated Fire Alarms Ltd., 25 Welling-
ton Street, London, England.

POPULAR MECHANICS



FLASH
NEWS!

AUTO REPAIR

Bulletin

EXTRA!
* ok Kk Kk

Published by the Automotive Experis of MOTOR's Manual

MAZING FREE OFFER PROVES YOU

CAN

OVER 4

MILLION COPIES
ALREADY 50OLD!

“Inquiring
Photographer”

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

HAS PFAID FOR ITELL“ TIME
AND luﬁl.ﬂl n't u?u

—Paul Pempf.r w-unmm

80 COMPLETE AND l'luS-T T
UND[HSTI.NIF
u. o unders

jobs with :x:l:...-u
ntl heve atfem

AH!.Z[I:I 51!.? l‘ii} FHI[HDS I

rd 1% = Michael Balicsky, New Jeriey

- |

FAID FOR ITSELF ON FIRST 2

JOBS. "MOTOR s Manusl pald for
isxlf on the Brat I jobs ar
m :_lnl‘...t tme by elic

wark.’ =W, Schrog, Ghm

[4= =

Eiant

FIX 2,519 CAR MODELS!

MOTOR's Manual Shows Green Beginner and Skilled Mechanic
Alike How To Do Just About ANY Job Quick, Easy, Right the First Time!

TEE FAMOUS MOTOR's Manual for

ten days af our ezpense. See how its
“Trouble - Shooter"*
points 2, 300 car troubles right away. Then

get many valuable time- and
-gaving tips. COrystal-clear direc-
and 1,830 big photos, diagramas,
cna"s etc. You CAN'T go wrong!

section pin-

se¢ how It shows you where to start, what
tools to use, how to use them.

If MOTOR's Manual doesn't make even
the toughest jobs A-B-C Easy-—If it
doesn’t pay for itself the first 2 times you

The “Meat” of 191 Official
Shop Manuals
You get a wealth of “Enow-How™ from

lutely

use it — simply return it and pay abso-
nothing. That's how confident
we are that THIS Manual really worka!

Beginners turn Into skilled mechanics,

191 Offcial Shop Manuals and hundreds
of Factory Bulletins, bolled down into
one giant sasy-to-use book. No more
guesawork. You use same procedures as

“pros” to do every

experis
right bes

DO JUST ABOUT ANY REPAIR JOB...
el _

GUICK EASY, RIGHT the hrst hme!

Everything from tune-ups lo Hransmission overhauls

Uilng new,
Manual 1= Iike Baving factory
themselves standing

B every Job. You pet
ted pections covering
ne r.:l' 13 cur makes = plus
dﬁ-l-l-rd- chapiers on transmis.

job quick, ensy,
right the first time.

Look At All

You Get:
Over THIRTEEN

HUNDRED glant
“this-18-

palr specs. Over
225,000 service and
repalr facts. PLUS
adjustment tables,
measurements and
clearances, over-
hauling and replace-
ment facts, fune-up
data for 30 foreign
cars, much morel
Covers 2,519 popular
make models since
1935 = including all

revised MOTOR's slons,

¥you, guiding yoar

new 1963 cars!

FREE 10-DAY TRIAL OFFER

FIX ANY OF THESE MAKES — FAST
19551963 <including all new models

Buick Dedge Pelara Manterey Just mall tha coupon below, We'll rush
Buick Special  Edgel Nash Manual to your home or shop. Use it
Ladilia Faizen Oldsmabite FREE for ten dars! See If it doesn't help
i ::‘b!l.u; ﬂ;f'.::l: you whiz through even the toughest jobs.
Ealazie Pentise If Manual doesn't pay for itself in the
1 Imperial Rambler fArst ten days, return it and pay nothing,
Continental Jeep Rambler owe nothing. 5o mall the No-Risk cou=
i Lancer American pon AT ONCE to: MOTOR Book Dept.,
e ;;f“:lhf Desic 411 250 West 55th Street, New
Mercury ““’:"“r‘ York. New York 10018 (SCHOOLS, BOOK-

Metear Valiant STORES: Write [or discounts.)

ond Thevsonds af
Larvice Ytotions
cnd Ilpml'
Shopt

USE MANUAL FREE

Covers F%

in coupon

Some FREE Offer on MOTOR's Mew TRUCK REPAIR MANUAL

ineluding all new SoonomYy
Ower 2.000 illustration
Easy to use, Covers all
Frvﬂ. plus Cummins

nt'l, Perkins diesels. $00 pages. For
19-day FREE T

FOR 10 DAYS BRI, . oiininnnsins . Y T R
ABdredl. . .caccrnnnnnsannnns
of all trucks. 1532-1561. City &
s e ls State. b £h 2 PR
fmcis Also wend me for 10 da Fres Trial MOTOR's New TRUGK REPAIR
waGline en- MANUAL. Tf O K. I =i plus dell n.tr'.rc.h.r
Mack. GM i any, in 10 days. Otherwise B h-'.- ik pesmipald 1B
Cheeh bax sad SAVE 45¢ delivery charge by enclosing m eowpon In
rial. check proper box envelepe payment of §538% for Auto Repalr Ml'l.nw {or §11 for Truck
Hepalr Manual) plus sales tax, If any. Same return=for-refund privilege.
|S=————————————— 777
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MAIL COUPON NOW FOR 10-DAY FREE TRIAL
(Attach te Postcard for Fost Action)

MOTOR BOOK DEPT., Desk 311,
250 W, 55th 5., Nt'-' York, M. ‘I"
afce .ﬂﬁlff &N

10019

ALTB P:P.l.lil MANUAL. If DK,
et
that.
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Ford's Got a New Baby for OIld 'Bird Lovers!
Now, V8 Fun for All as Dart and Valiant Join Up

After what seems ages of setting off
rockets in the shape of one-of-a-kind “idea
cars,” dream show styling cars called
Cougar, Mustang, Allegro, Cougar Il and
Mustang II, Ford Motor Company is finally
hatching a new 'Bird.

Best of the educated guesses as we go to

press, is that the new car will be called
Thunderbolt.

It will be a unique blend of sports and
personal car, low-slung and with superior
handling characteristics. However, Ford
will hedge the bet somewhat by having
“two-plus-two"” seating. This means a
pair of front buckets and “bucket-shaped”
bench just behind.

With this four-passenger capacity, Ford's
Thunderbolt won't be exactly petite; it has
a 108-inch wheelbase and is approximately
185 inches long—slightly larger than a
Corvair Monza.

The Thunderbolt, however, will have its
engine and transmission up front and the
drive will be through a conventional shaft
and live axle at the rear. Thunderbolt, like
the original T-Bird, will be a convertible
with optional detachable hardtop.

The engine is Ford’s ubiquitous Fairlane
V8 of 289 cubic inches coupled to a four-
speed synchromesh transmission.

As far as its sports car potential is con-
cerned, we'd expect Thunderbolt to be
more at home on a rally than in a race,
with its handling and roadability pegged
as noticeably better than a Corvair Monza's
and a bit below a race-prepared Corvette
Sting Ray.

In performance, its “full house” version
(271 horsepower) should be able to chal-
lenge the Sting Ray on any drag strip in
the land. Getting the Thunderbolt into
production isn't too great a problem for

‘Ford because brakes, steering, rear axle

and much of the suspension hardware is
already in the bin and being used on
Falcons, Fairlanes and Comets.

A real happy bit of intelligence regard-
ing the price comes from a reliable source
—"“under $3000 for the basic version.” At
that price Ford's biggest problem will be
building enough of "em.

The swing to performance automobiles
is turning into a stampede with every car
maker putting “four on the floor” and
“eight up front.” With two more -cars,
Valiant and Dart, adding V8s as their
“6415" models, Rambler's American and
the Checker become the last six-cylinder-
only cars, while Cadillac, Imperial, Lincoln
Continental and Thunderbird are the only
makes who do not provide some sort of
transmission control mounted in the cen-
ter of the front compartment.

The new Dart-Valiant V8 is a variation
of the 318-cubic inch V8 used as the
basic engine on full-sized Plymouths and
Dodges. These engines share a common
cylinder block, crankshaft and connecting
rods. Both have a stroke of 3.312 in., but
the new engine has a smaller bore (3.62 vs.
3.9 in.), resulting in a cubic inch displace-
ment of 273.

Cylinder heads and manifolds of the
smaller engine are newly designed and are
responsible for a weight reduction of 70
pounds from the 318-cubic inch engine.
The Valiant-Dart V8 will develop 180
horsepower at 4200 r.p.m. and has a torque
rating of 260 at 1600 r.p.m. Compression
ratio of 8.8. to 1 will permit use of regular
grade fuel. Carburetor is two barrel.

Everybody's getting into the act. Ford's
Fairlane V8 has been shoehorned into a
wide variety of vehicles ranging from the
‘64 Ford Galaxie to (in aluminum version)
Colin Chapman’'s Lotus Grand Prix cars.

Latest vehicle to give engine room to
Ford's baby bundle of torque is the Sun-
beam Alpine sports coupe. Normally this
small, but highly competitive British bomb
is propelled by a four-cylinder, 97-cubic-
inch engine of 87 horsepower. By virtue
of a hands-across-the-sea deal between
Ford and Sunbeam’s parent, the Rootes
Group (Hillman, Humber, etc.), 300 to 400
Alpines each month will be powered by
260 cubic inch, 164 bhp. Fairlane V8s.

This engine adds only 100 pounds to the
Alpine's over-all weight of 2200 pounds so
the performance should be sensational,
say 0-60 m.p.h. in 8 seconds and a top
speed of 125 m.p.h.

POPULAR MECHANICS



PROOF! WATCH REPAIRMEN
Earn Good Money!

“The fourth week | was open |

took in two hundred dollars,”
writes CHICAGO SCHOOL OF
WATCHMAKING graduate Wil-
liam E. Botkin of Muncie, Indiana.

Read what Bill says and you’ll know-
it could happen to you:

"After receiving the school diploma in May of 1961, | tock the
Indigna State license examination. | have now quit the factory
where | was working and started my own shop . . . The fourth
week | was open | took in two hundred dollars. The next highest
week that I've had was one hundred and eighty dollars. I've now
been open for eight months and the shop is growing more all the

time. | am now twenty-three and am married and have one child.”

Opportunities for full or port time
earnings are the best in years

_ . . - Make Rapid Progress
Many students progress so rapidly Tram at Hume I“ Yﬂlll' sparﬂ T"“e The Sweazey Way

they begin te earn money in watch
repairing even before graduating.

Complete professional instruction for only $5.00 o month

SPECIAL TOOLS PROVIDED Mo previous experience necessary. Chicago School of Watchmaking's

exclusive Sweazey System shows you step by step how to repair all
types of Swiss and American watches. You get practical shop train-

ing right in your own home—work with watches from your very first

lesson. Diploma awarded. Send today for free sample lesson and

! — illustrated booklet. No obligation, of course. No salesman will call.

/ 4 \ \\H
This set of tools is offered in your course
at no extra tuition cost. They enable you "
to start repairing right away

CSW has been troining men and
women for his ade sioce 1908  ma | CHICAGO SCHOOL OF WATCHMAKING |
Why not be one of our tuccessful grod- Dept. 114, Fox River Grove, Illinois 60021 I
vates? Learn how Chicago School’s COUPON Pleaze ruzh FREE SAMPLE LESSON and full infnrrnﬂtiunl
streamlined home troining con speed TODAY! to tell me how 1 ean learn watch repairing at home. I
yOUr SUCCESS, H I
| name _ AGE I

CHICAGO SCHOOL OF WATCHMAKING I"“""“""’ - I

Founded 1908

1 I City. —_Zone State_________ I

FOX RIVER GROVE, ILLINOIS 60021
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Worth Writing For

Fish thermometers, ant farms,
fiber optics and crystal grow-
ing kits are only a few of
hundreds of items listed in
Edmund Catalog 641. Its 148
pages present the latest buys
on science, math and optical
items. Of particular interest
for the home craftsman is the
Unimat, a complete miniature
machine shop for forming
shaping and milling metal
and plastic. Another unusual
item—the Spilhaus Space
Clock—egives sidereal time,
sunrise, moon phases, time

when constellations appear in
the northern sky, time around
the world. The catalog is free
upon request from Edmund
Scientific Co., 101 E. Glouces-

ter Pike, Barrington, N.J.

Films on boats, fishing in out-
boards, waterway vacations
(over 60 in all) are listed and
briefed in the “Directory of
Boating Films,” offered at no
cost by the Outboard Boating
Club of America, 307 N.
Michigan Ave., Chicago 1, Ill.
Most of these 16-mm. films
are in color and sound; all
may be borrowed without
charge. The pamphlet tells
how and where to get them.

DOLLS!

LEARN WORLD'S
MOST
FASCINATING
BUSINESS

Wi teach you to make, repair,
and sell all kinds of Daolls and
accessories. Study at home. Excel-
lent money making epporfunities in every locality.
Start & business part or full time, Easy to learn. Low

manthly payments —many pay for their course out of |

earnings made while leaming, We show yon how,
May we send FREE and without obligation owr
informative boaklet? No salesman will call. For an
exciting future, ACT NOW !

NMORM and SUE MORRIS

LIFETIME CAREER SCHOOLS - Studio M-14
11824 SAN VICENTE BLVD., L0S ANGELES 49, CAL.

Popular Mechanics Shopping Guide

“Surplus Bargain Directory”
lists addresses of Government
Surplus Retail depots where
you may buy a wide variety
of items at low prices. Over
100 outlets are listed, along
with store hours, types of
items available, identification
required to enter, and where
sales are held. The 48-page
directory is available from
Aviation Surplus, Depart-
ment SSS, Box 789, York,
Pa., for one dollar.

222 ideas for scientific under-
takings are suggested in a
new 32-page booklet, “Guide
to Science Projects.” A valu-
(Please turn to page 50)

Top-quality cord with double recepta-
cle and free adaptor., Grounded for
safety. 3-prong plug with armored cap.
All-copper conductors. 300V insulation.
20 feet, $6.98. Add 15¢ per extra
foot up to 100 feet. Satisfaction
guaranteed,

Mack Elec. 123 Prince 5t.,N. Y. 12, N. Y.

er - ~~ascageeeecsee

P9 FREE®
@i  'GASKET®
* SR °®
Valuable Facts m"‘"';‘,"""
o [rimmwmonie e
®  TopPerformance: ",
" pgaskets and how to
®  «Rear End Gasket  improve engine
. Installation Tips F‘rl:ﬂ"'l'lﬂl'lil‘ .
# Carrect Way to In- : il
® " hall Pump Gaskets L ublished a8 2 @
® & New Type Gaskels  tion's mechanics, ®
™ for Valve Covers schools and CAr g
« important Steps in  owners by Fel-Pro,
L Head Gasketing In:.,rum: of the
@ cotishn Guses o7 lcadineene o
@  *Howto Make Sure ]
g Sesail FEL-PRO, INC. ¢
Thad M. McCormick
® - Bivd., Skokie, llinois @@
=] JPFM-1,
. . Thivisiomol Felt 1*|-u:u;T!\t:r:.l'u. . .
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@ PAINT YOUR OWN WALL MURAL!

Enjoy the beauty, erealive satisfactlon of minting |

lovely & to 14 rt. wide mural directly on your

wall! MWew ‘‘palpt-by-numbers’® method s fon, |

| ineredibly cas
| charge up to
| mare. Ouar rnmplrte kit

Takes just & to § hoors.  Artists |
i wnllnng-t'r scenics cost Sl and |
%, 512,95 up! Also falulons |

| “Riack Light'" mursl kits. Mony exquisite mod- |

| orn, provinelal, oriental. ete, designs. A stonning
Ewul: ge touch! Send for FREE Color Catelog.
‘How to"' detalla (enel, lhe for pastmge han- |
dling. MURAL ART CENTER. ih:rl- 171, |

A8, Calif.

BE1 W. Romaine 5t., Hollywoodd

SHARPENING J]]]

Turns Your Time Into Cash

Men every

where are ™

making as ™= .
miuely as 245,00

per hour hol-

low grinding J =

knlves, =eis- &
sors, clipper=,  {
saws, tools,
rurgical in- 358
sirdments, S5

ete, with = S
TREYCO outfts. Your friends, neigh-
ter<, Deauty shops. lhobbwi=ts, markets,

restaurantz,  hozplial: — EYERY IO Y —
neeid: harpening =ervice. He imlepend-
ont, own your own busines:, #tarl for
R 05 -Tartory -to-you. Manual furnished
Write for Free Hooklet, "The Turning
Polnt In Your Life.'”" XNo -alesman will
ll

Write TREYCO PRODUCTS
381 Old Falls Blvd.. N. Tonawanda, N.Y.

NEW BRITISH PATENT SENSATION
THE SANDIFLEX

Revolutionary sander head that molds it-
self to the job and fils any eleetrie drill.

3.95 uare

ldeal for
wannd, metal,
plastic, eie,
Will =and
rmot iy cor-
NEers, CUrves,
flai or any
shapeed work.
The rexilient
foam head
shapes f{iself o the contours
of the surface and pcls as a
cushion, Does the jub In min-
utes completely. No other sand-
nyr eguipment of any descrip- X
tion is necessary if ¥ou have this '.'uJ'|_r|l.Ii.-I
Mex. 17"x214" cloth garnet beli. 54
dimmeter with exira bell included, !.nu.'
o fit, cnsy 1o use, Very light weight. Exire
belts avallahle. Send check or 3.0., Money
Hack Guar.

YORKMINSTER CO., Dept. B
110 WEST 40TH ST.. N. Y. 18

POPULAR MECHANICS



Job — ordered by mail — only
lle in material cost brings
back $2.68 in cash by mail.

ne a Plastic Sealing o™ .'_: ek 4

ty of machine: $285.00
Prefit per hour of oparation.

Get ORDERS and CASH from your mail-
man—do work in SPARE TIME at home
. =—or expand into FULL TIME business.
Bend eoopon for Free facts about the neweat
and most fascinating of all home operated
businessea, For the first time a simplified
machine brings the fabulous profits of
| Plastic Sealing and Plastic Laminating
| within the reach of the emall operator. Any-
~ one can learn to operate the machine with
a few minotes practice— then with oor
Magic Mail Plan can get mail orders pour-
ing in daily with cash in every envelope.
| No canvassing—no selling. We even

financi

postpaid,
yoo neead.

Moke Thousands of Beautiful Art Croations

COSTUME JEWELRY #+ CIGARETTE BOXES
TRAYS ¢« CANDLESTICKS » COASTERS
LAMP BASES « BOOK ENDS...ALL IM
SPARKLING COLORED PLASTIC

Get into PLASTIC
LAMINATING at home

WE'LL EVEN
HELP FINANCE YOU
supply the cireulars

ou mail to bring back cash and orders

help, too, :lrlunh name. We'll send you FREE and

E'i:turn. prices, details, finunce plan, all the facts
il conpon or send name on posteard. Mo charge.

Warner Electric Co.,1512 Jarvis Av., Dept, L-2-A, Chicago 26, IIL

WARNER ELECTRIC CO., 1512 Jarvis Av.  §

| pept. L-2-A, Chicage 26, 111, :
At no cost to me, please rush full details and §

{ financing plan, postage prepaid. No obligation, g

L]
1 Nams !
| i
I Addreas :
I i

Tee— |

City
L—---ﬂﬂ--l—---———-.ﬂ-—

ER8Y,

learn.

FREE 34-PAGE BOOK describes this
Jow-cost WSA Course, tells about sue- |
cess of students, opportunities in Art. |
Send for it TODAY! No obligation, no

salesmen will call.
WASHINGTON SCHOOL
OF ART, Studico 141,
Port Washington, L.I.,
MN.¥Y. (Est. 1914—Li-
censed by New York
State Education Dept.)
Tear ad out.
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Your ‘ rt
Career

ou cAn  enjoy

glamorous,
pay career or an ex-
citing new hobby this
proven WSA
way. Learn Painting,
Advertising Art,
Figure Drawing, [I-
lustration ete., at
home in spare time.
No previous art
training necessary.
Instructions are per-
sonalized step-by-
step. Have your own studio or earn
good money as an advertising artist.
Many of our students earn while they

See for
you

equipm

Your Copy is Waiting

ourself how high-quality, low-cost Conar do-it-
electronic kits and assembled equipment are
engineered for simple assembly, peak performance.
Every item in our new Conar Catalog is backed by a no-
loopholes guarantee! TV set kits, radios, stereo, test
ent, tools . . . somethin
for your FREE CONAR CAT
out this ad, write your name
and address in margin and
mail. Conar is a division of
National Radio Institute. ansc

3939 WISCONSIN AVE., WASHINGTON 16, D.C.

for everyone. Send
OG now. Just tear

CONAR

n
high-

CYMBIDIUM ORCHIDS $2.25 Ppd.

CYMBIDIUM ORCHID PLANTS,

the
easiest orchid plant
grown. are an ideal INDOOR plant, bear-
ing I8 to 24 spectatular blooms. The
hardiest of all plants, CYMBIDIUM
ORCHIDS thrive on negleet. Start your
collection today, only $2.25 each ppd..
or 3 for 36, larger, hlooming-size plants,
only §7.50 ppd. Color variety shipped on
- - multiple orders. **How to Grow Cymbidium

: Orehids” booklet included. Send for FREE
brochure on other flowers ineluding Catt-
leya Orehid plants. Order ftoday from:

DONALD M. OKAND

18021 So. Harvard Blvd., PM, Gardena, Cal.

most  popular and

' Pla} Right Away!

Piano, Guitar, ANY Instrument
D LAY real tunes on ANY instra-

= ment right from the start—even
if vou don't know a single note
now!  Amazing course lets you

teach yourself at home, in spare
time, No Dboring exercises, You
play real notes, Make rapid prog-

ress. Hasyv as A-B-C. Low cost,
Over 1000000 students.
FREE BOOK describes this fa-
mons course in full. See how easy
[ learning music can be, No obliza-
tion, Write TODAY to:
| ﬁ U. S. SCHOOL OF
[ 43 S MUSIC,
| Studio 301,
| Port Washington,
L.1., N.Y. 11050
Dept. of Educarion, Tear owt a8 remlmder.
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(EVERY NEIGHBOR IS A CUSTDMEFE‘\

Earn5 An Hour

during spare time in profitable e

LAWNMOWER

SHARPENING

Complete Shop in One Machine

No experience needed to start—anyone canoperate
it—and it turns out professional jobs every time.

Start Spare Time Business

An ideal spare time business—altho many
find it so profitable, they devote full time to it
For complete fact-filled booklet telling wou
how to start and how others have succeaded,
send coupon. No salesman will call.

Foley Mfg. Co., 107-4 Foley Bidg., Mpis. 18, Minn, |
Sand information on Lawn Mower Sharpening business, I

———— —

Nama = I
Address e — e —————— |
City__ . Tone State

OPERATING AUT
RADIATOR SHOP

—Mercier Bros., Lowell, Mass. p=m= ===

' Jim
§ NEW INLAND <=~ 7"
*1,100 radiators repaired in 1-PIECE RADIATOR SHOP 1
last 7 maonths,” reports Mercier l FLO-TESTS, CLEANS, REPAIRS !
Bros. as volume soars . e e e e
and the market is still g'rnmng Modern VB8's and 6's produce
more heat than older engines. . .cooling system pressures are
higher...vet radiators are smaller. Testa show B3% of all
year-old autos, trucks, tractors need radiators cleaned —neg-
lect endangers engine life. brings major repair bills. Inland’s
Flo-Test Machine diagnoses radiator condition — customer
SEES his radiator 1s plugged — OK's cleaning. Inland-owners
satisfy customers by performing needed cooling system serv-
ice, replacing worn hoses, belts, water pumps, thermostats,
ete.; average up to $45 per job!
Profits Immediate — Investment Modest

Inland — world's largest mir. of radiator servicing equipment —
offers you complete package: equipment, sufpties, 96-page
Operating Manual, FREE FACTORY TRAINING for repair-
man (enables him to train othersl. Proved merchandising as-
sures volume. Pay-As-You-Profit purchase plan. Act now —es-
tablish your own Cooling System Shop:
« Set up a side-line business, hire manager.
« Be the owner-operator.
« Makes a profitable dept. for established

business. :
« Start “part tima" and build a profitable future.
WRITE FOR FREE 32-PAGE BOOKLET —"Blueprint
for Profits” .. describes equipment, prices, pur-
chase plan, includes owner letters.

INLAND MFEG. CO., Dept. PM-1, 1108 Jackson, Omaha 2, Nebr.
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Worth Writing For
{Continued from page 48)

able section on how to prepare a project—
with step-by-step details—starts you off
on math, magnet, air, jet, mirror, chem-
istry and map how-to ventures., Send 15
cents to Science Materials Center, P.O.
Box 464, Madison Sq. Sta., N.Y. 10, N.Y.

Carpeting and plush chairs can make a
difference regarding the power of ampli-
fiers, loudspeakers and tuners needed to
suit your hearing taste. “An Introduction
to Hi-Fi & Stereo,” a lively, 64-page book,
takes the mystery out of components by
explaining the function of various units,
how to shop for them and how to use
them. A glossary of hi-fi terms is included.
Send 25 cents to the Institute of High
Fidelity, 516 Fifth Ave., N.Y. 36, N.Y.

BIG MONEY awaits

TRAINED TECHNICIANS in
the 4 Corners of the Werld

in TELEVISION . RADIO
ELECTRONICS . RADAR
On Land * In the Air * Onthe Sea ...
Learn in your spare time at home for a
BIG PAY job in electronics. Mew Christy
Shop Method Home Training is easy, fun,
because you work with actual equipment.
Quickly, you learn enough to EARN while you LEMIN
19 TRAINING KITS SENT YOU
You receive a multi-tester, oscillator, signal tracer, oscillo-
scope, signal gemerator, radio set, 277 TV set (optional)
and other valuable equipment. Send today for FREE lessons,
illustrated book, pay-later plan,
CHRISTY TRADES SCHOOL

T-103, 3214 W. Lawrence Ave. Chicoge 60625

Dept.

Would YOU Like to Make

s1 000 A MONTH?

That's Whet Stanley Hyman
Made Selling PRESTO

Amazing Midget
- - -

Fire Extinguisher
Bensational! Presto does job of bulky
extinguishers costing 4 times as much.
Ends fires fast as 2 seconds: fits palm
of hand, Never corrodes! guaraniemd 20
years: Sells for only 84.93. Show it
to owners of homes, cars, hoals, farms, s't-ll'l“h' Hyman

ote.. amd to stores for re-sale — make
woewd ineome. Write fur FREE sales Kit,

MERLITE INDUSTRIES, Presto Div.
114 East 32nd St. L] Dept. P-I5R - Mew York 16, N.Y.
In Canada: Mopa Co.. Ltd.. 371 Dowd St., Montreal I, P. @.
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Shopping Guide. ..

Science and mathematics speed ahead,
leaving a wake of reading material for us
to “catch up” on. A newly published,
“Guide to Science Reading” presents over
900 carefully culled paperback science
books covering 54 categories from atomic
physics to anthropology. Each book is
briefed and classified to four levels of
reader background. Moreover, the text
starts with important essays (one by Mar-
garet Mead) on scientific knowledge, ef-
fort, accomplishment and direction. The
New American Library, 501 Madison Ave.,
New York 22, N. Y., publishes this 60-cent
paperback.

SOURCES OF SUPPLY and other information
on articles in this issue are published in the
free WHERE-TO-FIND-IT list. Send stamped,
self-addressed envelope to READERS’ SERVICE
BUREAU, POPULAR MECHANICS, 575 Lexing-
ton Avenue, New York 22, New York

Earn HIGH WAGES o5 o

HEAVY EQUIPMENT OPERATOR

« » . and years of future security in the multi-billion dollar
construction industry, in this country and erersews ! Learn how
at Mational, the original schoul of heavy equipment operation,
For men ages 17 to %6, Amount of previous edwcation ne bar-
rier, MNational is NOT a correspondence schoal, You train on
school-owned diesel-engined machines at National's huge prov.
ing ground in North Carolina. Full 220 and 410 hour courses.
Full-time Job Advisory and Counselling Director for the exclu-
sive beneft of graduates., VA approved. Payment plans avail
able. Write TODAY tor FREE catalog.

Since National School wae fownded erphs years apo. students
from all 30 stares and 28 foreign coumtvies bare beem cmvolled.
Hundreds of gradwates are mow toorking in conitiaction for
bigher wagei than they erer made before.

MATIONAL SCHOOL
OF HEAVY EQUIPMENT OPERATION Dept. D-48
P. O. Drawer 1686, Charlotte, N. C.

Please send me FREE illustrated school cotalog ond com-
plete information. | understand there’s ne obligotion.

JANUARY 1964

TRIANGLE STAMPS ovt” IW '

Start today to enjoy an exciting hobby! Get this big valuable
collection of gorgeous, multi-colored, triangle-shaped post-
age stamps . . . broughl 1o you from strange and mysterious
lands in the wilds of Africa, enchanting Europe, exotic
Orient; such as — Congo, Latin America, Monaco, Chad,
San Marino, Malaya, and many others. All genuine, all differ-
ent — picturing animals, jungle birds, fantastic scenery,
action sports, warriors, clipper ships, etc. PLUS lllustrated
Bargain Catalog and an attractive selection of stamps on
approval. Send only 10¢.

; Jamestown Stamp Co.,  Dept. HI4PM, Jamestown, N. "l".

¥ Rush my “Triangle' Collection and other offers. | enclose
» only 10¢.
U
: Mdress e B T s e S S
s City &

i State . R e e i i

NOW FOR THE FIRST TIME AT
THIS RIDICULOUSLY LOW PRICE

22 Cal. Blank Cart. & Shot Revolver
M it B i

- mport AL

BLACK YENDETTA"™ . c.o.0. s
Latest model, Dot a toy. Gun Is of de alee]
construction. Lightweight and perdfectly bal-
anc res rounds In 2 seconds! Double orF
hl“i’|! action. Precision crafted. 531% Inches long. Ideal
far nuzr r.n-orlln. events. boating -p.rn:ml.nn Revolver
3.85, deluxe leather I.'I.nnlsl.rr 82.23

BIG TH!EE ENT. INC. 1109 Sixth Ave., Hnr‘hrh!l N.Y.Dept. PMIB4

NEW Self-Service BUSINES S

Home PACKAGING

parsue 10 1200% PROFITS START FIRST DAY
SPARE TIME - FULL TIME

This profitoble Home Businesy i1 emiy fg
gigrl. Any mon or womaon with average in
telligence con moke o go of it. Mo experience
or selling ability needed. Tho!'s becouse ofl
you do is pockoge for selfl service rocks
We wpply pockoging materialy, everything
needed _ . . plus actual somples ond o com
plete portfolio of products, that coyl pennmies
and el pochoged — for deflars
“The 10 sep Pﬂthngtng Profis Plan™ #ells
you how to stort ond keep o steody flow
of ociders coming in withow! any house to
house selling. New Business Plan shows you
how i operote from your =
hame without invesiment Seadd
for yours now - no obligotion
Get =mp FREF RDOE AND HOME |
BUSINESS PROGRAM. Write fodoy
= ng solesman will call
HOME PACKAGING CO.
Dept. 21, 807 Sensel Bivd, Los Angebes 12, Cabil,

Maij —

3l Order Drap

Ship Pian Brings
: IHME(IMIE PROFITS
i Withgyt lnmlmnt

o1



PER YEAR
Compounded
Semi-hnnually

@ REASONS 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

$ID0 or more — Ouidoor Thermometer, or &-piece Momoure Kit
$250 or more First Aud Kit or Siopler Mochene
3500 or more Decoroters Indoor Humsddy-Temoeroture Indicotor
or Plowd Amercon-mode folding suitcose
51000 or mare — Kodok Flosh Comero or Electra Heoting Pod
$1500 or more — 12 Selecr Speces in Rock, or Trowel Clock
32500 or more — Rechorgecble Electrsc Toothbresh, Kodol ~B

Mowie Comero or Homulion Beach Hawr Dryer
35000 or more GE. Clock-Rodw or 25-Piece Melma: Dinnerware
$10,000 or more Men's or lodies’ $71 50 Groen Wil Watch
or Tronsarorzed Pertoble Tope Recorder
GAFTS UnDE® STATE AnD 2tSODiATDe BEGULATION

SAVINGS POSTMARKED BY THE 31st
EARN FROM THE FIRST OF THE MONTH

UTAH SAVINGS

and Loan (ssociotion

&5 MNorth University Avenue, Provo, Utah

[} Enclosed i § o open My ooooun!
Gentlemen: — ¥

[ Plecse send further details

Mk 0N PALLBOOE

AL LY

Yy

GH T CHOICE
MO CHARGE FOR TRANSFER OF FUNDS FROM OTHER INSTITUTIONS

22

HELP l'tll_ﬂ_’EII-SPlltE TIME

SENSATIONAL NEW LONGER-BURNING
LIGHT BULB. Amazing Free Replacement
Guarantee—never again buy light bulbs. No

competition. Multi-million dollar market
yours alone. Make small fortune even spare
time. Incredibly quick sales. Free sales kil
MERLITE (Bulb Div.), 114 E. 32nd, Dept.

C-15R. New York 16. N.Y.
i Canada: Mopa Co, Lid 17! Dowd 5., Monireal 1, PQ.

MAKE ANY

WINDOW
into

ONE WAY

DT

Now . . with simple drug store materials you can treat plain window
glass so YOU CAN LOOK QUT through it, but the person on the other
side CANT LOOK IN AT YOU. To get your complete One Way Glass
Formula send only $1.00 to: E-I FORMULAS Dept. 2200
Sllvl.'l Huilvwwd Bivd., Hollyweood 28, Clilfotml

SURPRISE FRIEMDS, RELATIV

ENJOY POPULARITY ANMD FUN GAM[II
TOF GUITAHI=T ED SALE'S famous 86
page, secrel =ysiem weorth ®:3.00 which positively
Leaches you 1o play & beautifal the Arst day and
any song by ear or note in =even days! Contains 52
photns, 87 Anger placing charts, ¢ic., plus 110 pu:-pu
lar and western ssmps, Wond= aml mos
Chuord Finder of all the churi= used in pespular music; a 8

ist Book of Hnl-wlt—th:t--'l'u'l'.ll.. VALY T.00—ALL THREE for only
32.98. SEND NO MONEY! On delivery. jay pso=1man plus C.0.00.
postage. Or send 85900 with order and [ pay postage. «(Sorry, no C.0.00.
oulside Continental U S A.=—plea=e rvmit with  orders  Mloney-Tack
fruarantes, ED SALE, Studw 153-§. l\fﬂh‘ [ & 'I'HI' ".-1 N. J.

FREE \‘
flying boats, and

BOAT ¢
ch"'h‘—o ‘ accessorles.

TAFT MARINE WOODCRAFT

Dept. PM- lﬁi » 5346— 391'h Avenue N_E. * Minneapolis 21, Mlnn

SOMETHING DIFFERENT!

Big Array of Fantastic Topics

‘| o get

New 70 page catalog
including cruisers,
runabouts, hydro-
planes, prams, sail
boats, catamarans,
air boats, hvdrofoils,

Send only 25c for this once-in-a-lifetime bargain, worth
many times the price. Big brilliant collection of gorgeous

genuine stamps (only partially illustrated) from Antarc-
tica to Zanzibar. Awesome animals, ancient aircraft,
aboriginal art, birds, butterflies, boats, flags, flowers,
music, religious, scouts, sports, fascinating women,
savages, sinners, saints, alligators and zygodactyl;
giants and midgets, triangles and diamond shapes, plus
many others. Unbelievable — just wait until you see
this fabulous collection. It's a knockout, with money
back guarantee if you're not absolutely enchanted" We
will also include a very attractive approval selection and
other interesting offers for your inspection. Rush 25c to

Falcon Stamp Company  Dept. TI4PMF  Falconer, N.Y.
e

POPULAR MECHANICS



WANTED
1,000 MEN
TO MAKE THIS TEST

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

PHYSICIANS AFPPLIANCE CO., 9183 Koch Bldg.
2906 Main Street Konsos City B, Missouri

HO JOB WORRIES

F;I.l.i!i'f.EX .I.HDUSTHIE.S. Dept. A

3400 Third Awve WNew York 56, M. Y

P -LISTEN-IN-COIL*

m mu
NO CONNECTION TO TELIPHONE NECESSARY: [ ﬁf
Somply place Super-Senastivn” LISTEM-IN-COIL o ﬁ
wetinaty of telephone. Puchs up wortes on both sides .
of telephone convenation Exsdy concested
Wonderul fun. Hundreds of prachcal wres
* RECORD COMY

Lfvnml.dnﬂ

F.'l WACK CSUANANTER
Save COD low. and gond Ehut. I::m i MO pa-
rewited Dept 89, 1303 Waskungion 51 Hoboken, M. J

I YJPrﬂve You Canlearn o

;.JARAW

'{':?'\ Learn at Home-Amazingly Fast!

Evenif you “can’t draw & straight line®, . . YOU have " Hidden
Drawing Talent™ for cartconing, mmmerﬂa! art -Jr r]r:-'.n:-r
earicature! 1"ve trained thousandsz of men & t hom

in spare time with my effective SFEED H.PTHUD' an.'l']l
diseower talent FOul Never knew you had . .
yvou'll learn by “doing” and actoally start
drawing realistic figures, animalzs, life-like =
scenes from the first few momentz. Qualify

for exeiting, big-pay jobs in Commercial Art =
apare time or fuoll time . . . and win the e
admiration of friends with yoor new talmt' ?

FREE LESSON and Color Catalog Free!
Let me prove you can draw, Rosh eoupon for &5
actual practice lesson and FRE F.
omplete Art Book telling abouot
ymazing opportunitics open to
u = 500n 35 you learn todraw/ -
[{ Free! Noobligation. Writ r’ 'd‘
{' o ﬂ*‘rml’.{r‘hﬂrdm Friend =
Contengainl m . BEPFT. E-1

—for top paying
jobs —for spare
time profits
—for fun and
popularity

r.ﬂ'l.ﬂﬁ" Mlﬂ.lﬂ*l’-l IHIIII"-'-I'II:'T

el m1tmmmﬂm Frow Cataieg i
e —1|

b ADDRESS 1

cITY TOME__ STATE :

— - ——— ———
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Save Moneyon WOOD

POWER TOOLS - HARDWARE - KITS
WORHSHOP SUPPLIES « EQUIPMENT

NEW LOW PRICES!

| Hardwoods, Veneers, Plywoods,
Mouldings, Mosaic Tile, Tools,
LampParts,UpholsterySupplies

Your complete wood and workshop
buying guide —new 140 page edition
now ready. Many pages in full color!
Startling new savings on everything
you need! Craftsman is your best and

. most complete sourece of the finest

quality kiln-dried domestic and imported

| hardwoods, Beaotifol wood inlays, band-
= lings, matched plywonds, earved orna-
menta, modern & traditional forniture legs.

Discounts on Stanley Power Tools
Craftsman offerz startling savings on
top name power tools, hard to find cab-
inet hardware, lamp and upholstery
materials. More than 1.500 items. Packed

with new patterns, projeets, Enclose Se
to help pay mailing and handling costs,

GIIIFI'S HAH l'ﬂlﬂﬂ SEII'HIGE co.

CRAFTSMAN WOOD SERVICE CO., Dept. A-1,

Rush giant new Craftsman WOO0D Catalog. | enclose ZBe to help

cover mailing eost

| 2729 South Mary St., Chicage 8, lilincis |
|

Name __.
Address ..........

.................................. Ium e Stltl_____u_..,_l

in your spare time
run your own
business

BE YOUR OWN BOSS

Boo K Earn more froem the start In spare Lime.
STOP worrying abou! layofis. cnjuy o steady
w"h growing Income and lifetime indepenience Lo the
bowiindng fielil of Custom Furnlture UTpholstery.
5ump|e Right off. you start aplwlstering with the
tool:, complete frames, Tihril:" and materials

Itssﬂ.ni inclmbedd  with your X

Srate-approved

LTS loane Staely 1
profes<ional  eusiom
furniture finishing. repairs. haw o
raluable eustom slip covers, eushions and draper-
EARN WHILE YOU LEARXN, in your
spare time AT HOME . . . the UTS easy way.

FREE ILLUSTRATED BOOK—FREE SAMPLE LESSOM
et ready for well-paid job and hig profis, from
cady work, as your own hosg, running your
wn  husiness, Accredited Member Mational

Home Study Council,

= == = =MAIL COUPON NOW— — = —

UPHOLSTERY TRADES SCHOOL, Dept. AA- :H.D'l
(Division Technical Home Study Schools)
Little Falls, New Jersey I
lease send me FREE book, "|.1:lur New Way
‘v a Successful Carcer.” and FRE sample
cmson, No obligation—no salesman will eall.

With Course
You Make

OTTOMAN

|
PLUS aselibtor ol {Please Print Plainlyi’ |

SLIP COVERS
Yours to KEEP BATEEE . .icsssssssssensssRnaERRE BB l
B R ey e AN AN



Learn how you con sarn up
to $1000.00 per sole, show-
ing our quality oluminum
siding on your home.

lTD ALUMINUM INDUSTRIES, Dept. M.14 ®
t KANSAS CITY 11, MISSOURI L
:Fliu:t send me complete information :
1

:Hrﬂume H
! Street . |
: 1
C Stat i

l.ive lnnger And Better in

NEW MEXICO
,.c:ﬁ/ HEALTHITEIEE i
SUNNIEST |

CLIMATE

"\\#\ in All America

The fortunate people who live in New Mexico wake up lo
sunshine 355 days out of each year. They don't know
what it is to be oppressed by humid heat in the summer
or by winter's cold, damp clutch. They know that in New
Mexico the rate of cancer and heart disease is only half
of what the Nation as a whole faces. They work and play
in a climate called America's healthiest!

Deming, New Mexico is in the southwest corner of the
state, away from the rigors of winter. A boom has begun
here and Deming's B,000 population should accelerate
vigorously durin ﬁqlhe next few years. Situated where it
is, DEMING RANCHETTES should prosper from this |
boom. We have fertile soil, pure under;round water and
gorgeous mountains. The complete price of a half-acre
Ranchette is only $249, $5 down and $5 a month. Write
for FREE color portfolio, including actual photographs of
hemes that Ranchette owners are already living In. No
salesman will call.

To X.¥. State residents: Sale of thiz progserty iz by (HTering
Altatement only. This Btalement has been fled with the Dept.
of State, XN.Y. Copy available from subdivider upon request.

DEMING RANCHETTES, Dept.T-RG
112 West Pine St., Deming, N. M.

Please tell me your story. Send your FREE portfolio

including maps, color brochure. 476-4
Name

Address

City Zone State

SCREW DRIVER GRINDER AND SHAPER

GRIND Phillipa and regular SCrew
driverds in juit a few seconds with
this sasy to uss electric drill atiach-
ment. Often referred o as & liftle
jewel, this grinder and shaper i3 not
Just @ toy, But a useful tool designed
to last for years. If you use sSCrew
drivers. you can use this screw driver
grinder and shaper. Uss it a few times
and it pays for itself. ldeal gift for
home craftsman. Satisfaction guaran- |
teed or your money back. Save post- |
.;e and c.o.d. charges by sending |
5£31.95 today to

BROOKS TOOL CO., Dept. PM,
Box 56, Mhlrhﬂlh, Alabama |

SrERA )

Train Now For BIG Pay Jobs!

EARTHMOVING y EQUIPMENT
EgulF'MENT H%?;maq REBUILDING

DPEH&TD Get ready for a man’s job in the

‘\\ﬂ ! booming road and construction in-

_ dustry. Operate cranes_"‘dozers,”

T i e o iy rern” Comepe

TECHNICAL INSTITUTE 2art waokis: rommrve cones  eges

Mten.P.A Hutch, Box368, Brakdwood,ll, Ziored, for vats: Complets catalon and

make your own

Fhe Gem Maker romes complete with all
Arvessary equipment, incloding a super- charged
diamond bade for sawing, and all the whesls for
grinding, shaping and polishing: alse ramplele
instructiops. The romplete equipment as shown,
li=s mator and bell for only $36.58,
ok, Aurlinglon, Wisconsln, Welte 1a-
oy fur 1I'|flsrml.1|nlrl mrd 1iTern-
tuare,

BLl MANUFACTURING CO.
Dept. P, Burlington, Wis

B.S. DEGREE IN 36 MONTHS

small professionally-oriented college. Four-gquarter year permits eom-
pletion of degree in Engineering or Husiness Adwminisfration in three
years, One year Drafting Design Certificate program. Fouwmdled 1584,
Rirh heritage. Excellent faculty. Small clazses, Well-equipped labs,
New library. Residence halls. 200-acre campus, Graduste placement
outstamling. M wlesd costs, Enter Marrch, June, Bept.. Jan. Far Calalug

And View Bouk, wrife J. E. MeCarthy, Director of Admisasions,

414 ¢nlll-g| Av“ui L] Amla Indlum

RUPTURED

BE FREE FROM TRUSS SLAVERY

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

Now there is 4 modern Non-Surgical treatment,
for both men and women, that is designed to cor-
rect rupture. These Non-Surgical treatments are
g0 dependable that a Lifetime Certificate of As-
surance is given. Write today for our new FREE
BOOK that gives facts that may save you painful,
expensive surgery. Tells HOW and explains WHY
NON-SURGICAL Methods of Treating Rupture are
so successful today. No obligation.

EXCELSIOR MEDICAL CLINIC
Dept. H6128, Excelsior Springs, Mo.

WE'LL SEND YOU
A MONEY-MAKING
\ ""SHOE STORE BUSINESS™

FREE

Rush postcard today for
free scles outfit

Run your own profitable shoe store
at home. Sell to friends, neighbore, folka
where you work. Earn 3217.00 EXTRA
monthly on just 2 easy orders a day.
You feature 230 styles of quality shoes
for men and women. Famous Air Cush-
wn Mason Bhoess that sell themsslves.
Bizes 214-15. Widths AAAA to EEEE.
Many comfort features—stock of over
250,000 pair to draw from. Also horse-
hide jackets. Hepresani fast-growing
million dollar shos firm in spare or full
time and big profits are yours. Every-
body is & customer. You don't need to
invest & cent in this wonderful sales
opportunity. We'll rush you FREE =
complete starting outfit that contains
everything you need to bezin making
money. Just send us & posteard today!

MASON SHOE, Dept. F-272, Chippewa Falls, Wisc.
POPULAR MECHANICS



BILLIARD SUPPLIES

Build your own TABLES
for Rec. Room or Profit

ALL PRICE RANGES
& f. to ¥ H. sizes

Duraflake or Slate I

Many different plans available

Don't Pass Up the Opportunity to

START small, Grow BIG in
BUILDING CONSTRUCTION
Send .35 for catalog and cloth samples AN D RE M 0'] E I.I N G (L "\

CAMPBELL BILLIARDS 4

BOX 160A, HARTLAND, WISCONSIN | MONEY, SECURITY, AND PRESTIGE )
IN COUNTRY'S BIGGEST INDUSTRY,
Be an expert on building . . . America’s
biggest industry! See how easy it is to
learn . . . become a home builder in
your spare time. BIG demand for
craftsmen, blueprint readers, estima-
tors, purchasing, financing specialisis.
Pay is high. And you can earn while LEARN ABOUT:

you learn the easy, practical CT1 way. | Bluegrints  Floors - Walls

Estimati Paint
BUILDING SPECIALISTS MEEDED! Eunllrlr:IIE; 'ﬂ[m.“

Billions are spent vearly in building | Foundatwns Plombing,

I:.uurm]"m in 60 to 80 days wit
Home Study Course. RESULTS GUARAN IID
Make Mnnc}' Be Popular! Have Fun! Big Op-
purl'.unllr Radio, Television, Stage Appear-
i ances! O 1-"RI'I-' Information regarding price
3 ¥ and terms WRITE., Yau musl stRle FOour age.
Dummy l:ntnlnq.. 20
MAHER HOME COURSE OF VENTRILOQUISMW

Box 36, Studio PM-1, Hensington Station
Detroit 2‘. Michigan

and remodeling! Tens of thousands | Framing Heating
— of new opportunities every year! Gei | Insulation  Sheel Matal
the facts now on how CTI can pre- "'nf-.'.ll"fjaivhn'l‘:ﬁ“
wun' 'o Ge' stu r'ed in u pare yon. Send for FREE booklet OWN HOME-
today! START YOUR

OWN BUSINESS

Business of Your Own? L_mau ror Free Bookier __1 """
Let Us Help You with Money

]
I
Owur sole activity is in helping responsible men finance their :
start in businesses of their own. Any business advertised in i
this magazine is acceptable. If you have made a definite de- | gation).
cision to go ahead, but do not have all the cash you need, write i
to us. Give us the total cost of the businesa you want to buy 1 NAME . AGE

[

]

]

1

A

Commercial Trades Institute Dapt. C-183
1400 Greenleaf, Chicago, lllineis &0626

Please rush me FREE copy of “Your Future in
Building Construction" (with no cost or obli-

or start; the name of the company ; and how much can you | ADDRESS
spare as a down payment. We will ‘mail complete details of ‘

our financing plan especially designed for your needs. No
charge. No obligation to use our plan. Craftamen’s Credit
Corporation, P. O. Box 1383, Evanston, Ill. 60204 Dept. CC-2A Accredited Member National Home Efud'y Cnunclf ..J

EARN

- BIGMONEY

~ZI80% LEARN
& xg AUTO REPAIR

Learn in your spare time at home. With New Christy
Home Shop Training you EARN MONEY AS YOU LEARN
motor tune-ups, overhauls. You learn automatic trans-
missions, 4-speed gear shifts, electric cooling and
14 SETS I:jult:rrrr:a!ung ?‘ystlemls power si:tegnng, t:vr:zﬂite:?:| air con-

itioning, wheel alignment, body repair and refinish-
PROFESSIONAL TOOLS ing, shop layout. You get motor tune-up specifications

CITY I0ONE STATE

.u":"f:

K . i et e Gy for every car tuned out during the pest 25 years,
1 A i B P e Bl including the latest, just-delivered models and foreign
loy sets of wrenches and socket wrenches, cars.

ooy e, riie, files, a heavy gauge steel B EGEL TRAINING, TOO
; Diesel training makes Christy training COMPLETE.

You learn basic mechanical principles and how to
FREE BOOK keep all types of equipment running like new. Over

100,000 trained mechanics are needed NOW . . . this
is your upe’urtunily to become independent and make

B1G MONEY.
ill b
| PAPN R et o mame, g, CHRISTY TRADES SCHOOL

address. Dept.B-103,3214 W. Lowrence Ave., Chicago 60625
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BOAT KIT rzi::

Fihergluss or Plywood

Save 51000 to 32500 o 1¥, 20, 2
Luger L:gj save lo
3:r c In $500 m'l'f
Tuisers . . . 3
of 16" Moldsd Fibergiass Runabouls!
OVER 50 MODELS! Easily sssembled.
Every part and every seclion pre-cul,
wu-lmmblld urln;u‘lrmlt r;ulg:ﬁi
s ¥
Low Down Payment louﬂ BACK GUARANTEE! Rush
EASY TERMS  coupon for 43 page catalog —FREE |

TUGER BOAT KITS, Degt. B-14 ==
Rush 9200 Access Road, Minnespalis, Minn, 55431

Rush Full Color Boat Kit Catslog—FREE
Coupon
Free Color

HAME
Catalog

ADDRESS
T ZONE___STATE ___

New Table Top Invention Puts You In...

PROFITABLE RUBBER
STAMP BI.ISINESS

Home Operators now make
$9.20 AN HOUR in Busi- .
ness once monopolized by ;<&
a few big companies

Special rubber stamps bring high
prices—cost only pennies to make
on new, low-cost table top machine
Take 27 cents worth of material,
make perfect stamps, the kind business

and offices now bay by the dozen at 150 each, Make op to
$3.20 an hoar. Start in 3pare time in your own home. Ron
machine on kitchen table u#ing ordinary electrical outlet.
Make any kind of stamp. W!TI send voo free information
withoot obligation aboat this established, highly profitable
business. We'll even d. your start. For free
information send name and address today on a posteard to:

Rubber Stamn Div., 1512 Jarvis Ave., Dept. R-2-A Chicago 26

' FREE Key Machine

Kind master locksmiths
use. Sells for $125,

but yours FREE with
Locksmithing Course

You Can Learn To Be A

LOCKSMITH

In your spare time
There's a big demand for skilled locksmiths. You
can earn big money either full or part-time in
yvour own home. Be your own boss; earn steady,
year ‘round income with no layoffs. The BELSAW
INSTITUTE training, recommended by profes-
sional locksmiths, teaches you to make keys, open
and repair locks on homes, cars and buildings.
Easy, step-by-step illustrated lessons complete
with all tools and supplies. We tell you how to
get servicing Jobs, how much to eharge, how to
earn while you learn and how to build a secure
cash profit business.
Mail Coupen for FREE Book Today!

BELSAW INSTITUTE, 104 Field Bldg., Kansas City 11, Mo.
Send FREE book, “Keys To Your Futurel”
Mo obligation. Mo solesmon.

MNome. .. ..
City RSN . TR

Follow Science with Model Rockefry

“Blast off"" . . . into the exciting world
of this new space-age hobby

BUILD AND FLY YOUR OWN MODELS!

ASTRON-5COUT ROCKET KIT....$2.00
easy o assemble . .climbs 1200 fi.
® 3 gngings #® instructions & catalogue

ESTES INDUSTRIES

Penrose 15 Colorade

Learn BARTENOING

Earn big money FULL time or PART time!

Enjoy pleasant work in comfortable surroundings. Earn TOP Pay.
Good bartenders are alw ays in demand. Hours are ideal for part
time work. Enjoy the glamour and excitement of night clu
hotels, resorts, travel aboard luxury liners . . . and get paid for it}
Dino’s Home Sfuu'- Course teaches you inside tricks of the trade
—you'll be a“'pro” in no ume. "i'i rite for FREE brochure.

DINO'S SCHOOL OF BARTENDING :337a2ansans. cair Pt

SANTA BARBARA, CALIFORNIA PMW-13

REAL-EST *ATE

PAYS B2l SEND FOR FREE, BiG, ILLUSTRATED
CATALOG MOW! Graduates report making substantial in-
eomes, Start and run your ewn business . Men,
‘Women, all ages, learn easily. Course covers Sales,
Hln ent, ﬁgpmslng‘ Loans, Mortgages, & reint :.-uh-
HOME or in classrooms in ud-lng clities

“‘ll\"lk ll:llﬂﬂl.. GF IEAI.. IITR {Eut IBM}

Build This Beautiful

Grandfather Clock

We show you how at price you con offord.
Send only $1.00 for complete plans and in-
structions plus information-packed catalog of
clock movements, dials. blueprints and kits for
constructing Grand{ather, Grandmother, Terry
and other fine clocks

Co.

MASON & SULLIVAN
DEPT. PM OSTERVILLE, MASS.

ORDER
NOW!

B Gun 5995
. Criarn 311,98
W Fen 5e98

38 Caliber
2 shots — §11.98
B Gun holster 3200
iR ‘\h;H- 575 ra

l..!ﬁ.ll.
WAY TO
PROTECT

YOURSELF

TEAR GAS GUN OUTHT

i youar puckrl: car or purse! This all-
steel, 21 cal TEAR GAS gun shoots &
tiues 25 fast a5 you can pull the wigeer! Also fires

blanks for alarm. or d? training, and flares for emer-
pencies. Complere with b wear gas shells and instruetions I
BLUE STEEL

.98 CHROME .. . .. s1n.n I

This handy size cheome pen shoces the mpew
werful 38 spec. MACNUNI cartridge.

FERMIT It an avuucker — in Ris tracks,
helpless while you summan asd!
i - 9. 98.
REQUIRED . e i S b atwenf I

21 caliber, tinghe shot with 3 shells.... $4 T
= 1366 MADISON AVE. = ST. LOWIS, MD. 63122

TEAR EAS DEVICES CO.

ush!
Pre-paid in UP.5. oreo,
ofhers express colleck.
Encloied i chech!
iNe. €.0.0.%s)

STATE
— —— — - - -
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LEARN MEAT C UTTING i i

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

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

Buying, cutting, percentage. pricing, advertising,
selling, etc. A complete retail meat education.
National School established 41 vears. Get National
training NOW. Pay your tuition in easy weekly

TELEPHONE
HANDSETS

Enjoy real inter-room, houss fo go-

rage, etc., telephone service. Reg-

vlar telephone compeny hondsets

in A-1 working condition with tronsmitter, receiver, 3 conductor

4" cord, and EZ illusirations—TWO sent postpoaid for only $5.95.
TELEPHONE REPAIR & SUPPLY CO.

Dept. PM-143, 1760 Lunt Ave., Chs o 26. 1.
Berving Telephowe Companies for 35 gears"

ga}ments after you graduate. Send coupon for
REE school catalog— TODAY. G.L appru'u'ed

Imlml School of Meat Cutting, Inc., Dept. 50-8, Toledo 4, ﬂhh|

Send me vour FREE school catalog on National Training at
Toledo in Meat Cutting, Meat Merchandizing and Seil Service
I Mleats. No obligation. No salesman will eall.

B e e e S e ) e e i !
I I
l A s S R T R R S R I
ICH} ....................................... BLale. . ... I
e Approved for Veterans | [

Srart today! Save wp fo 30T when you busld your
pwn wooter, mes-bike or bor¥ lig new colaleg cone = )
B plosi, ipatrrafon, porh kb, prigen . . engenad, T
brohes, chiches, =hesh, helmeh — gverything row
rewd b ot bulding acw, i pouw owm homel Emoy
by of low oot beed Order powe plass today!

PRESS A
BUTTON—
Needle is
Threaded!

EARN EXTRA MONEY
With Amazing “HEXE"”
AUTOMATIC NEEDLE THREADER

SalesmeEn are earning $30-%50 & day
simply by showifg people how guith-
Iy ll'ld’“lll,' it operates. Qur PROV.
EN SALES PLAN shows you how,

simple demonstralbon =ell= thi= amaz-
ing 81.00 retaller—in stores, fSctorivs,
homes. lavemns. fairs. Excellcnd fund
raizer. Send 81.00 for 2 dem-
tnsirafor sam fes: S4.75 fu

each doz. 31 I'Iu for 3 d -

LR LM fl g I.ITIS
FACTION I!I.I.IAIAN'!'IID

MNORTHERN 1““!7[!5
Dept. PM-14, 2453 Morses Ave.
Chicago 4%, 111

& High School

at Home

MANY FINISH IN 2 YEARS

No classes. No time wasied going 1o and irom school.
I'rozress as fast as vour time and abilities permit. Standard
H.5. texts supplied. Thousands enroll each vear in this
f:':'-\'t.:lr*nil:l school. Send for F R E E descriptive booklet.

AH!III'EIH SCHOOL, Dept. H145
I Drexel at 58th St.. Chicage 37. M.
| Without obligation, pleate send FREE descriptive booklst

I Name

I Address
X Accredited Member NATIONAL HOME STUDY COUNCIL

— ———————— ——— — —— —— ————

a7

WHAT CAN
YOU
DO WITH
4 PHOTOCONDUCTORS?

Use headlights to open the garage
door...build a model railroad cross-
ing guard...make a light meter...or
invent your own project, using the
new Sylvania photoconductor kit. 52-
page booklet, included, gives instruc-
tions and circuits for 20 fascinating
do-it-yourself projects.

Ask for Photoconductor Kit PCK-10
at Sylvania Electronic Distributors, or
send $9.95(plus 50¢ handling charge)
to Dept. PCK-10, Sylvania Electric
Products Inc., 1025 Westminster
Drive, Williamsport, Pa., and we'll
send one postpaid. 2

Mention this magazine.

NEW STI.'MHII KIT

contains 3 photoconductors, AC/DC relay, resistor,
. mounting bracket, how-to-build-it booklet.

J




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 $56.000.00 to
$7,000.00 per year.
When they become specialists, or part of
management, they can earn 58,000.00 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:—

! DIESEL—AUTO MECHANICS

LI AIR CONDITIONING SERVICING

_1 REFRIGERATION SERVICING

! HEATING EQUIPMENT SERVICING

1 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! Free booklet, no
obligation.

CHECK SUBJECT OF YOUR
CHOICE IN BOX ABOVE.

BAILEY

Technical Schools g

C. W. BAILEY, PRES.

1634 S. Grand, St. Louis 4, Mo. .

Nome Age L

Street
Town

T:'r.-.:.l..-.- &

Make BIG MONEY! Starta

EUSTﬂM CASE BUSINESS

IN YOUR OWN HOME...
PART TIME OR FULL TIME

SHOwWS
W Jack Stearns of Calil sarnad FREE PLAN 04 W !

mare than $450 on first of many sales. Part
fime he made over S560 in 8 few weeks,

What a fantastic home business
for an ambitious man! Me can-
wassing, no houvse o hause selling!
We teach you secrets that make
you an independent manufacturer
at home with a big income. No
special tools or experience needed
Work part time or full time. Make

special cases, with materials we
supply, for saleamen, photograph
e'[n.. m‘-und uilpnu_-nl:. hundreds
of other special needs. Amax

PLAN b""gs new Home Business Plon ui:;:
orders 10 (UL, your orders . . . you fill them ond
maoke big profits!

CUSTOM CASE SUPPLY CO.Dept C-21 | write sew, for Free Bunnen
805 Sunset Blvd., Los Angeles 12, Calif |_Plon end complete details

\Amazing New
HOME BUSINESS

blade from snapping ‘~I'I.|-“ when In use. Push button release. Conven-
Ient pocket size. vel nigeed. Fine guality, polished nickel-siee] ragpor-
sharp hisde. PIERCES HITAI.. Narrow, itapered stiletio hlsde with
thick rigid hackbone for heavy duty use. Fine outdoor knife fur sporis-
men i!nll emergencies, Comfortable handle. Salfely guards. Ppd. 50
JOHNSON SMITH CO.. DEPT. 422, DETROIT 7, MICHIGAN

»c Throwing Knife *1:

Special

PIERCES
M!TM.

¥
v ! Positive accuracy! Deep penstration! Easy 1hfw-ng' Nprﬂ
mitting! Excellent for hunting game, self-defense, fun. Cullery steel.
douhble edge. Hig 10" long. Leather hanrlln Yioou miusal b delighted or
i’;ur money bac Price Postpad %1.00. Leathsr Sheath 50¢. Pro-
sional Knife Throwing Book 35¢
JOMMSON SMITH CO.. DEPT. l:: DETROIT 7, MICHIGAMN

Big 12-Foot Bull Whip

HARD HITTING! LOUD CRACK-
ING! Experis Enock ashes ff
cigareites. Yank pecple off feel.
Used by trainers, ranchmen.
Lowd cracker like shot-gun blast.
4-ply hand plaited all leather.
With loop handle.

t. $1.88. B-fi. §2.69. 10-f. §3.29. 12-1t. §5.45,

DEFT. 422, DETROIT 7, MICHIGAN

JOHNSON SM ITN co.,

Iew Jet Engine Burns Gasoline

Powerful continual throst for models, ex-
perimenis, thrills! Operates by lself or
drives model car, hoal,. plane, €ic. LOWEST
PRICED GAS EMGINE. Ram j¢t principle.
At tl\'nr n1[11.'ln1,:t par:_.ii. 'Ef:-symmnﬂmg.

Wil i ¢ (wo for douhle WET
2 tor S2.78.) Complete, Bach . . .. ......00 000040 o “1 .50
JOHMNSON SMITH CO., DEPT. 4!2 DETROIT 7, MiCHIGAM

i ELECTRIC GENERATOR

SURPLUS
While They Last

Cost U.S5. Gov't 520.00!
53.95—8rand New! Generates Up To l Valts.
IJ!! to r:n:rlt. electricity, to ring bells, light
lights, as a medical battery, deliver terrific
. ectric shock as joke, many electrical
experiments, classroom uses, ofc. Hand (_-"
erank or @ear wheel drive, .‘-Imh- by lesd-
ing electrical companies. Powerful alnieo mag-
nets jalone worth more than total cost), ss
Ready for use, Several sivles. Postpaid

Underwater Elu:trnmn Ditlctur
Gov't Surplus. Coat 00, 00; pecial 37.95.
Brand new. Use as drtcrtnr ur use parts for
other devices such as mike, pick-up, etc. Wi,
30 Ihs. F.0.B. Detroit !5
l:lnl_v .................

JOHNSON SMITH CO.,

POPULAR MECHANICS

HRHuns on

regular Eas.

DEPT, 422, DETROIT 7, MicHIGAN



BREAK BRICKS IN 100 DAYS
KUNG-FU KARATE

Instruction chart $1.00, Book $5.00
Bruce Lee's “Chinese Gung Fu”
Instruction chart 51.00, Book $5.00
Mask, Checl W.n Na ¢.00.N
Free Literature

ORIENTAL BOOK SALES

Dept. M, P.O. Box 1183, Dakland 4, Calif

MASONS!

Send today for free catalog

of Masonic & Eastern Star
books and rituals

EIRA A. COOK PUBLICATIONS, INC.

P. O. Box 796 Dept. A-25 Chicage 70, 1.

RUPTURED?

FREE FOR 30 DAYS

Wear a Web for strong support and
lasting relief of reducible 1nguinal
rupture. If not satisfied after 30-day
trial, purchase price refunded in full.
Write now for free book onrupture care.

WEB TRUSS CO. Dept. PM-1, Hagerstown, Md.

TEST THIS TRUSS

P e

Learn Profitable Profession
: in few months at Home
Ir' MEN AND WOMEN, 15 TO 60

 §4.00 to $5.00 for 1-hour treatment is the established
| ﬂﬂr‘i for & akilled operator. Easy to learn and do,
-

1 F iploma m . Dpen youar own offfcs or ekrn good

i Income Ffrom [Doctors. Hospitals, Clobs mnd ather
d health or recreational centers. Wonder.
+
“
N

ful part-time profession, Low moenthly
payments. Write today for free Anatomy
Uharts and catalog. Mo obligation,

ANDERSON SCHOOL OF SCIENTIFIC MASSAGE

Dept. Al, Princeton. 1llinois
TO GET

y EAS STARTED

 with LEATHERWORK

Make your “off-fime"” hours pay off with

fun and profit in Leathercraft. Tondy's

big new CATALOG shows you how

easy it is to get started, plus 1221

. money-moking, money-saving ideas.

“%. 112 PAGE CATALOG is yours FREE

— — for asking - - - @ postcard will do!
TANDY LEATHER CO. sine 1919

P. 0. Box 791- BH Fort Worth, Texos

s ngin " 1121% 2o you

If you do not have a High School Diploma

e

FREE

Write Today —

U.S. Dept. of Labor statistics place a big
dollar value on a high school education.
Write for details, read about the fresh,
“Programmed Learning'* approach to high
school at home developed by Encyclo-
paedia Britannica. It's the modern, simpli-
fied way to a high school diploma. There's
no obligation or salesmen if you inquire.

BRITANNICA Actoemr Dept.

FOR ADULTS P4
14 East Jackson Bivd. = Chicago, lllinels 60604
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TELEVISION

Train in the
new shop-labs of
the world famous

ELECTRICITY

EER

Nl AEn

COYNE

. ELECTRICAL SCHOOL

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

e ——— — — — —— ————— T

| Use this coupon to get our FREE BOOK
“YOUR OPPORTUNITIES IN ELECTRONICS"

COYMNE ELECTRICAL SCHOOL, Dept. of Electronics 14-§
1501 W. Congress Parkway, Chicago 7, lllinois

I
|
i I MNAME
I
I
|

ADDRESS AGE

CiTY _ IONE STATE
Unlike most other schools, we do not employ salesmen

EE G“ID Reveals 20 Ways

1
I

I

I

PHONE I
I

|

!

to Make Extra Money

Y O'U ean turn your spare hoars into
cash (25 to §100 a week) by selling prodocts and
services to friends and others. Famous Salesman’s
Opportunity Magazine showa yoo how. Contains hints,
plans. hundreds af offers. Mo matter what your age,
experience or occupation— write TODAY for next b
issges—absolotely FREE, Send no money just name,

OPPORTUMITY, 850 N. Dearborn, Dept, 733, Chicage 10, lIL

" BURGLAR ALARM
HOME BUSINESS

Go After Profits | Start mow full or spare time

ke 1 without mechanical ability
'm‘tiﬁtthm:s ! or costly equipment. New
"y Som N ! step-hy-step guide opens big
mi’rﬂ‘:‘:ﬁ;sﬁﬂ-fﬂ ' profit bonanza. ..avenll::r be-
rta Shore ! ginners, Expert reveals “in-

Gross Profit3225.00 ; side secrets” long guarded
Pradectien for Fisas Covering Co. ! b;ﬁ burglar alarm installers.
Gross Profit $411.50 | Shows you how to turn these

secrets into big profits.

Big Demand-Businesemen,
merchants, homeowners ur-
gently need burglar protec-
tion in surging crime wave.
mmm——— - de shows how you cash
in big, installing hidden web of protection that
stops burglars cold. Whether you work in office or
shop . ..live in city, town, rural area, e rt guides
you step-by-step toward Fr_entiia and profita—
discloses how you bank big income—on original
installations or continuing monthly se feea,

BIG PROFIT DETAILS—ALL FREE
Get in on ground floor of booming big income busi-
ness. Plan makes installing easy. Write for Free de-
tails on alarm secrets. Airmail reaches us overnight
NASCO, 11071 Massachusetts Avenue
Dept. M 251 = Los Angeles 25, California

Profits on burglar alarm |
service bosinesa need |
maore explanation to give !
full profit picture. 100 cki- +
ents pay #6000 to $12,000,
a year, Get foll detaijls, |




when it's time fo think of college

find out about
engineering at MSOE

Planning vour education correctly now will
enhance vour career later! That's why you
should obtain all the facts about MSOE pro-
grams in Electrical and Mechanical Engineer-
g and Technology.

Learn about courses leading to 4-year Bache-
lor of Science and 2-yvear Associate in Applied
Science degrees. Find out about MSOE schol-
arships, financial aids, job placement oppor-
tunities, and other services.

Assure yourself of a bright future in the ex-
citing field of sFace age engineering and tech-
nology. Write for vour free “*Career” booklet
which will tell you about educational advan-
tages at MSOE.

MSOE

l ---------------------q
i MILWAUKEE ME-214 :
- SCHOOL OF ENGINEERING ,
| Dept. PM-164, 1025 N. Milwaukee St. 1
i Milwaukee, Wisconsin 53201 1
: Tell me about an engineering career through :
i residence study in: 1
3 [ Electrical fields O Mechanical fields 1
) 1
: L L1 T S NI ——— | W :
: :
|

3 T O O Py S R LTI e :
] ]
T R T R e e N A e T T 1

h--‘----------------'-ﬂ--------‘
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WANT MORE MONEY ?

w10 PHOTOGRAPHY

Coost-to-coast, high-poying jobs in pholog-
raphy ore waiting for peo;ﬂe with the "know-
how' to fill them. You con quickly, eaosily
quolify of home with the world-famous MYl Learn-by-Doing
Method. Write todoy for free cotalog. Also resident training
in N. Y. Our 54th Year. Aporoved for Veterons.
NEW YORK INSTITUTE OF PHOTOGRAPHY
Dept. 49 10 West 33 S, New York 1, N. Y.

I BUILD HEIRLOOM CLOCKS

Send only 10¢ for complete clock
book of grandmother, grandfather,
wall and shelf clocks easily made
with szimple tools. Ao a wide
selection of finest diale and move-
ments and moldings in different
cabinet woods,

CRAFT PRODUCTS, Elmhurst 1, Ilinois

ELECTRIFY

YOU CAN QUICKLY END TIRESOME FOOT-PUMPING
With o Compact Low-Cost Lee Silent Suction Unit
EASY TD
FULLY GUARANTEED e

PLAYER PIANOS

PUMP ORGANS

NSTALL AR

& LEE MUSIC MFG. CO.
Box 595, Tujunga, Calif.” ..

= |

* LANDSCAPE CONTRACTOR

LEARN MODERN LANDSCAPING for exciting hobby
or profit. Thousands of spare or full time money
making opportunities. Start a profitable :
business —we show vou how. Study and
earn your cerfificate at home.
Write today for Free Book.
LIFETIME CAREER SCHOOLS
Dept. M-14

11826 San Vicente Blvd.
Loz Angeles 43, Calil.

MAKE BIG MONEY—ALL PROFIT—AT HOME

N Make moth holes, cigarette

burns,
tears, rips, disappear from all fabrics. Lit-
tle-known craft pays extra spare-time profita
at home, Write today for exciting details FREE|

FABRICON, 1555 Howard 5t.
BEPT. 321. CHICAGOD 26, ILLINDIS
110 sTamps 1()¢
INCLUDING
DIAMONDS AND \
TRIANGLES €8 e

Mauritania-
Vuliure

Hungary “Ships™

maore [or

110 diff

paid f

mow 1 fL] =1E L

Collecting at 3¢t the best for less
tion guaranteed when vou deal with Zenith

| Send 10¢ Today. Ask For Lot FO-54

| ZENITH CO., 81 willoughby, Brooklyn, N.Y. 11201

POPULAR MECHANICS



Still a Man’s Smoke!

Fiatonw
POCKET SIZE, LIGHTWEIGHT

COMPANIONS A 95

WITH PATENTED POST
“RADIATOR™ STEM PAID
FOR CLEAM, COOL,
SAFER SMOKING

FORD—CHEV.—MERCURY —GMC—PONT—STUDE—DODGE OR PLYMOUTH
Im Jeeps. Jeepsters. Sta-Wgn, trucks. Maiser & H. J. ears.
Conversion Kits $45.35 to $56.90. Want fast action? Give us full
information, send $15.00 Dep. and we will ship correet kit. Bal.
COD. Send full amount far prepaid shipment. Wire, phone or write
today. Details FREE.

HOOSIER MACHINE PRODUCTS CO.

312 8. E. 6th St Phone 276-3442 Pendleton, Oregon

.. WARN.HUBS

\y. STOP 2-WHEEL
“4 DRIVE DRAG—

Save gas, gears, tires

Woarm Hubs on your 5-w.d. give
it double-duty value theu oo
nomical  frec-wheeling  2-wd.
with added pep, speed and han-
dling ease; plus normal -i-wad.
— awtomatically with Warn
Lock-0Marics, manually with
Liscking Hubs. See yonr dealer.

vied by the
majority of
d-w.d. owners

WARN MFG. CO., INC.

Riverton Box &0&84-A7, Seattle B8, Wash,

RUPTURE!

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

Brooks Company, 346-A State St., Marshall, Mich.

OWNERS

FREE! CAReER GUIDEBOOK
RN MODERN GLAMOUR

OLSTERING

Make Money 10 Different Ways

Big Pay Jobs! Automation Proof Career!
Part Time Al Home Now Full -

A Ui g isrddira |
N o Sosugte saces sanivom ) <

» [ !
HOW -0 s iE T EITS, TOOLS, LUXURIDUS MATERIALS

truly moder :
comyersation peeces — the breathtak- 1/ all yours FREE! You upholster & beauli-
ful lving room of furmiture white you
learn, yours i kesp oF sell,

ingly Beautidul sofay, sremchaers, otto-
mans, built-ins. hesdboards. cornices
Rddn in color photes ia HOUSE BEAL- -
TIFUL, AMERICAN HOME AND SUN-. [ =]

DAY MAGAZINES Maks slipcovers,
drapsriss. cushions. Woark an hame
furnishing. cars. Boats. trailers’ Leamnm

—_

AIR MAIL
REACHES US IN ONE DAY

ODE oLsST CAN Write for
MAKE MONEY TEN DIFFERENT WATS! UPHOLSTERY
FAST, EASY, AT HOME, ND OVERHEAD! I Elmﬂ
Curd or batter 1o L]
MODERN UPHOLSTERY INSTITUTE GUIDEBOOK

Dwpt. U-130. Fallbrook, Calif.
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THE ONE REALLY RUGGED

*'BB PISTOL!
e e

RN sm——, T
Compare the Crosman i

R
V-300 with other Spring .)

Air BB pistols. None has
the Big Gun styling, weight and
balance of this accurate, durable
performer.

Check these guality features:

@ Exclusive slide-action cocking
@ High and Low power; a 23 shot

repeater
Crosman

See the ¥-300 at
your nearest Cros-
FRIEFGET, REW FOAE
& BURNELLE, ONT , CamdSd

man dealer. Try it
and you'll buy it!

EXTRA MONEY

Need extra_cash to keep up with
the bills? Turn your spare time
into dollars this fast, easy, sure
way. Make 53 to 36 an hour
sharpening saws with a Foley
Automatic Saw Filer.

START IN YOUR BASEMENT
OR GARAGE. Build your own
business without special training or
experience. “The firs! saw [ sharpened
with my Foley Filer came out 10055,
wriles Clarence E. Parsons. Small
down payment puts a Foley Auto-
matic Saw Filer in your hands. Pays
for itself with profits. No canvassing.
Every saw you sharpen brings you more customers. Hundreds
are making big money the Foley way right now. You can 100.

FREE BOOK Shows You How to Start

It explains how you can get huziness immedi-
ately from home owners, farmers, carpenters,
schools, factores, etc., and keep on getting it
every week. Don't wait. Mail coupon now for
“Money Making Facts™ and easy pay plan
details. No salesman will call.

Mail Coupon for FREE BOOK Now! |

FOLEY MANUFACTURING CO.
143-4 Foley Bidg.. Minneapolis 18, Minnesota

Rush free book, "MOMEY MAKING FACTS', and Easy
Payment Plan details.

|
|
|
I HName
|
|

For a Complele Book of Professional Secrels

Plus Wlusirations
0f Products

And Prices Of

Over 300 Differenl
Molds You (an Use
To Make And Sell
Ornamenial

(oncrele lems . . .
SEND $2.00

rushed fo you by FIRST CLASS MAIL

COMNCRETE MACHINERY COMPANY, INC.
839 Lencir Rd.-P. O. Box 99 - Hickory 2, M. C.
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Let Me Show You How To Develop A

Profitable Business On A Shoestring =

Make $5.00 an hour from the Start — in Your Own Home

WITH BELS5AW SHARP-ALL YOU CAN SHARPEN HOUSEHOLD,
SHOP TOOLS WITHOUT PREVIOUS EXPERIENCE

GARDEN,

| wish there waos space here to print the hundreds of lestimonials
received from men |'ve put in business with the BELSAW SHARP-
rpens most household, garden and
shop tools easily and quickly. You do not need previous experience
or special ability. Anyone caon learn to operate the SHARP-ALL
expertly. Whether you want o spare time income or a full-time
business, the SHARP-ALL is your onswer. There's no inventory
investment, no selling, no store space to rent. You operate out of
your own home on a strictly cash basis. Age and physical hondi-

ALL. This precision machine sha

caps are no barrier to success in this business.

What I've Done For Over 40,000 Men | Can Do Fer You

ou own this profitable business of your own. My com- ~
know your problems and

ow to guide you. I'll even finance you while you're getting started.
You'll receive complete, easy-to-understand instructions on how to cperate
your SHARP-ALL, how to get business rolling in, how to hondle advertising
and direct mail. 1'll keep you informed on how hundreds of other SHARP-

| want to help

ny has been doing this for over 30 years, so |

ALL owners are bringing in extra income every day.

Stan Field, President

Send Free Book "LIFETIME SECURITY.” Mo obligation.

MHame

BELSAW SHARP-ALL CO, 714D Field Bldg., Kansas City 11, Ma.

Send Coupon

Today for

Address

FREE

City. State

BOOK

00's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE CO.

Dept. PM, 1012 McGee 51, Kaonsas City &, Mo.g ND
| O Rush me FREE 1964 B-A Catalog..

| Name

I Address
| city State
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Get irto Real Estate!

BECOME A REAL ESTATE SALESMAN OR BROKER

Send for Iree list of state loense requirements. New, approved coffespondence course
quickly prepares you at home in spare time fo pass state ficense exam lof real estate
spbesman of broker. Many full- and part-time opportunities in real estale sabes,
property management, investment, remodeling, building, elc. Men and women.
Mzture age an astel. Send card or letter for free folder and licente requirements.

Real Estate Division, Career lnslitule, Degl RS, 30 E Adams, Chicage 1, 1L

e —— — — — —

iSpace Age Offers Good Pay to,

Train at Home in Spare Time
You Are Sent Drawing Instruments

Free information tells about vast ex-
pansion taking place in national space
program and immediate need for
DRAFTSMEN Manufacturing firms
throughout country running Help
Wanted ads for DRAFTSMEN. Get
factsabout ALLIED—nopreviousex-

erience orhighereducation required.
Emp!n}'ment aid even while learning.
Giovernment amd State approved, rec-
ognized by Industry, aceredited mem-
ber National Home Study Couneil.

Tiied institute of Technology, Dept. PM- 14

|
|
|
I
|
|
|
,
i
|
I
I
|
I
b
I

—— —— ———————————— g — S —

A

1338 So. Michigan Ave.,

Chicago, 11l. 80605

Please send Free Losson and informaiion shout DRAFTING, and

facts about ALLIED'S placement service.

MAME .... concsasnsssasnassssssssnssassnss AGE. . : ...
I ADMAESR . ovovccvocsosssensssssssaessssnscasnnssssssss
LOITY . ..o oaccacso.. COUNTY . cosnonses STATE: -+ - == T

POPULAR MECHANICS



DRAINS asllors, cisterns, wosh nbs;

95
R\ IRRIGATES - CIRCULATES - SPRAYS 7'

1,001 ywees. Stainless shafi. Won't rust or clog? Use
18 HPF motoror larger . . . 8 HIP for gpto 2 4040 $PFH
450 GPH BO" high: or 1800 GPH freem 25° well. 17

inlet; 23" outlet. Coupling included f{ree. 537.95.
HEAVY DUTY BALL-BEARING PUMP. Up to 5.204 GPH:
or 3,000 GPH from 25 well. 114" inlet: 1* omlet. $12.9%

FPostpaid if cazh arith order. ANONEY RHACK GUARANTEE
Centrifugal and Gear Pumps in All Sizes

LABAWCO PUMPS, lelle Mead 7, Hﬂr Jerur

O -- Scnpe-Shnl_..

They crech hl.turrhs
whps they hil—lpcrs I—f
mark—ppl of prohel .

Fistol grip. S0 powerful @ kills
smoll gome. Fils pockel perfectlyl
Guorenteed, PRER shooling monwcl,
Order NOW from: GENERAL SPORTS
4184-MA Apple Street. Cincinnati 23, Ohio

$7.95 or 2 for $15.00!

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

TESTED AND GUARANTEED

. Write for free list of all types of telephones.
Shipments F.0.B. Simpson, Pa.

TELEPHONE ENGINEERING CO.
Dept. 1B4 Simpson, Pa.

MONEY IN WORMS

Buccess for you! 5000 of our hybrid red wiggler fishworms
produce 5,000,000 in one year using our =zuccessfiul method of
worm raising. Read our success story in LIFE MAGAZINE,
Dec. 28, 1950 iszue. Let us teach you our secreis of success.
Write today for FREE INFORMATION on how to raize and
sell fishworms and crickets 4896,

Special 'rn-a.u—H_rbrid Red Wigglers—3000—3$595. 5000—
10,000—§16.95. P-:-stﬁ
R M RANCH, PLAINS, E!IIIGIA

CARTE
50 Make Exira Money with 25¢
Greeting Cards ALL YEAR

Send only 25¢ for Special Offer of 50 assorted Valen-
tines, Let us prove you can make $50.00 or more any
time of the gear showing friends best greeting eard
sellers for Mother's, Father's Day, Easter, Birthdays,
all oeeasions. RBig line of Gifts, Sutmne_ry Samples
on approval. Send 25¢ for Valentine Special today.

“ﬂv_‘m CARD C0_ 3122 Washington Avenue

Dept.643.%, S5t.Louisl, Mo.
MNow You Can Clear $300-$500 A Month

VALENTINES for

SPARE-TIME PROFITS!

TURN MECHANICAL TALENTS INTO
MONEY WITH THIS NEW METHOD!

17-year-old building products company now authorizing
new fabrication outlets for top-guality, needed product
for home and industry. Thousands needed in your area!
Minimum investment; we help arrange financing.

Send Coupon for FREE Money-Making

LR e e e

| to Perfection Metal Products,

| Box 7323, Houston, Texas 77008.

: NAME — S

I ADDRESS

| CITY

| ZONE STATE

T o s S — S — —— —— — —— ——— — — — —
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20 COURSE

{SARATE/

| PROGRAM
'Yﬂch’

{
|
|
YOU GET ALL THESE COURSES! #20 illus-

STII GHMI STIIHTSF THIN'FTHE.
trated KEARATE hlows s SAVATE foot fehitingg

ENDURANCE! HANDBALANCING erc.
aSecret NERVE CENTER and ANATOMY charts n
w20 lethal U throws & 20 Lerrific HTHl]Nin-so

OMLY
MAN STUNTS sComplete MUSCLE-BULLIVENG
eogrse wAncient YOGA secrels aHANDRAL-
ANCING stunis «#Comuplete BOXTNG course
Secrefs of ENDURANCE s WHESTI. 1'\.! oz
*WEIGHTLIFTING »TENSION-FILEX COURSE
*HFALTH & FITNESS EXFRCISES t'\F[—F" FIT PR
GRAM «K-MAN Karate Dummy Chart, Mo C.0.Ds,

Canadian 1:4‘ Yot l:"l'-'l‘ THE IﬂT
" COMPLETE HOME GYM PLANS—Buiid g r{m Sequipment: 1
| vault horse. rowing machine, atc. Convert basement, ga- |
- e o gym. | GHL\' S0¢ with courses, Tﬂ.\l i.: Oucnmpl

ux-fonn STUDIO, 44A-21 Bromfeld, Boston, Mass.
SAME spriog) L

AAress | . ..ccarrmr s s s ra s s
3'“3"'” e s witn avm]

Jobs look for YOU
in ELECTRONICS

Learn FAST—EARN FAST with
MTI'S Unique Exclusive
Training.

Whether it's a BIG PAY JOB
;ou want or the chance to be
OUR OWN BOSS — your big

opportunity today is WAITING

for YOU in ELECTRONICS!

MTIs unique SELECT-A-SKILL

method quickly, easily qualifies you

for the type u[ :Ieclmmc wark that's
exactly ri for —COM-

M‘UN[CAT%CI‘JS ELECTRONICS

INDUSTRIAL ELECTRONICS, or

RADIO & TV SERVICING. Previ-

ous experience proved UNNECEssary.

Age no obstacle. You learn by doing,

using your hands as well as your

head—building electronic equipment,
testing and experimenting with

SEVEN BIG MASTER ELEC- |

TRONIC KITS' Train at home, in |

leisure time or through resident |

courses in Jacksonville. And you can
earn while you learn!

for FREE BOOK
AT PN oA LR CT A SKILL

Opportunity Finder that can take the guess-
work oot of YOUR FUTURE!
An ACCREDITED Member, National Homs Study Council |

‘ MASSEY TECHMICAL INSTITUTE

' SKILLS PAY BILLS|

With milllons unem- |
ployed —there s NO|
PLACE for men withowt
special skills! Let MTI
give you the training
you NEED to insure

| your future}

Dept. 12-BA-02, Jacksonville 6, Florida

lPluse rush to me, i
Dept. 12-BA-02, Jacksonville 6, Florida !

{ without obligation
*your FREE BOOK '
i Tick Your New 1 am interested in: '

' Waorld of Opportunity O Home Training ([0 Classroom Training :
3 In legl:;“iih{‘;"LLS Name '
" ¥Your i A -

| BKILL Opportunity Address ...,

i Finder. iU gl e B e P T R - ¢ 1 | TS |

U. 8. 0il & Gas Lease Drawing
PUBLIC POSTING

By Government Regulation
EQUAL OPPORTUNITY TO WIN valuable «il

leases in United States Government public draw-

ings monthly by mature U. 5. citizens. Winners draw
right to buy FOR OMLY 50¢ PER ACRE oil leases
in prolific producing areas prompily salable for
large profits. For amazing information and how to
shore write—

Federal Oil Lease Service
P.0O. Box 867, Dept. PM, Fort Worth 1, Texas




MEN PAST40

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

If vou are a vietim of the above symp-
toms, the trouble may be due to Glandular
Inflammation. Glandular Inflammation very
commonly occurs in men of middle age or
past and is often accompanied by despond-
ency, emotional upset and other mental and
nervous reactions . . . often signs that the
glands are not functioning properly.

Neglect of such conditions or a false con-
ception of adequate treatments may cause
men to grow old before their time . . . loss
of vigor and possibly lead to incurable con-
ditions,

NON-SURGICAL TREATMENTS

Most men, if treatment is taken in time, can
be successfully treated for Glandular Inflam-
mation by a New NON-SURGICAL treatment
method perfected by the Excelsior Medical
Clinie. It has proven so successful it is backed
by a Lifetime Certificate of Assurance.

Men from over 1,000 communities in all

arts of the country, have been successfully

ON-SURGICALLY treated. They found
soﬂﬁtgng and comforting relief and better
health.

RECTAL-COLON
DISORDERS

Are often associated with is also amenable to a mild
Glandular Inflammation. Mon-Surgical treatment.

Either or both of these disorders may be treated
at the same time you are receiving Glandular
Inflammation treatments.

REDUCIBLE
HERNIA

Write For New FREE Book

It's fully illustrated. Gives
excellent factual knowledge
about diseases peculiar to
men and women. Tells
HOW and WHY New Mod-
ern NOMN -Surgical meth-
ods are so successful.

Write Today.

—_—————— —_—— 1
| Excelsior Medical !
| Clinic Dept. B6150

; Excelsior Springs, Mo, }

Centlemen: Kindly send me

I at once, your New FREE Bock. | am inter- I
| I
| ested in full information. (Please Check Box) 1
] [ Glandular [] Hernia |
] Inflammation [ Rectal-Colon |
| Mame. . e —— l
I T e L A LR R PRI I
| Ccity... s S e )
i s e s s " — — —— ——— ————————

B

. repalrs

Train for a TOP-PAY career. Be a

DRAFTSMAN

Ouistanding opportunities await you in this inter-

esting, profitable field. Study at home in your spare
time at low cost. Get complete, thorough training
in drafting technigues, blueprint rea{]in% Courses
in all popular phases of drafting. Free Placement
| Service for graduates. Get all the
,J. __ﬂ:. facts. Send for FREE book, **Careers
/ in Drafting.”

UTILITIES ENGINEERING INSTITUTE

417 5. Dearborn, Dept. 25-534, Chicage 5, M.

HEAR
WHISPERED

SECRET
CONVERSATIONS

« « « thru SOLID WALLS
NOW — with ordinary materials you can easily make a Super
Directional Mike that amplifies sound 1,000 times, YES, YOU
CAN ACTUALLY HEAR CONVERSATIONS THRU WALLS. Used by
intelligence agents. So simple to make, that you will be using
your Super Directional Mike 15 minutes after you obtain the
ordinary store materials. Easy instructions.

Only S1.00 from: SOUND WAVE, Dept. 2200
B62 Mo, Fairfax Ave. Los Angeles 46, Calif.

Why Haven't TV Owners
Been Told These Facts?

From NEW YORK, N. Y.
comes news of an amazing
money, time and work sav-
ing discovery that saves you
from paying $5.00 to $10.00
over and over again for un-
necessary repair calls and
. helps you get
rid of "wavering,’ jumping,
fading, weak picture, “no-
sound” and many other com-
mon set troubles all In &
matter of minutes—without
calling a costly repair man
or making a single mechani- that the REPAIR GUIDE tells
cal adjustment yourself! you ta remowe , . . replace.

The Inside Story

Your TV set was made to last for years of trouble-iree recep-
tion. Why then do you have so much irouble with your set?
The plain truth is that up to 809 of all TV t oubles are caused
by small tube failure. When you call & repairman, most of the
time all he does is replace one of the small tubes on which
your set depends. Yet you pay the full list price for the tube--
PFLUS a “‘service charge” of £5.00 to $10.00. SBometimes, you're
even told that you need a new picture tube or other expensive
replacement. Then your bill ean run up to §50 or $100.

Why Throw Your Money Away?

The next time your set stops working properly, all you do is
refer to the EZ-TV Repair Guide custom built specially for
YOUR zet, You will find the very trouble with your set dupli-
cated in the Guide. You see—by actual diagram—exactly which
tube in vour set is faulty

You remove the tube, replace it with a new tube you can buy
at any TV store, and presto . . . up to B0 of the time, your
problem is solved! Think what this means to you. You save up
io £10.00 on TV repairs each wear. and up to $100.00 or more
if you avoid being sold a big picture tube.

AMAZING TRIAL OFFER

Bend for your umusz‘ EZ-TV REPAIR GUIDE to try without
risking a penny. All the amazing new EZ-TV REPAIR GUIDE
specially deslgned [or your set cosis is $1.00. Yet it Is guaran-
teed to save you up to 807 of all TV repair bills! Use it for a
month or a vear, If it doesn’t save vou time and money, and
protect you from overcharges on simple TV repairs caused by
small tube fallure—return it ANY TIME WITHIN A YEAR for
FULL REFUND. But be sure to send today

The EE-TV REPAIR GUIDE is specially designed for
your sel. Therefore, be sure to specify the MAKE AND
MODEL NUMBER (shown on back of set). No order ean
be filled unless this information is sent with the order.

LARREL ELECTRONICS CORP. Dept. PM-1
154 Greenwich Street, New Yeork City 6, N.Y.

POPULAR MECHANICS

VERTICAL ROLL
Consult your EZ-TV REPAIR

GUIDE. You s#¢ the
probléem pictured. Mo

work. Remove the small tube

exact
weiE-




Some make more — some less. ..
Many men have discovered how
to be independent, to be free of
layoffs and bosses., L. 5. Mason
. grossed $1101.35 in 4 weeks.
T. N. Cochy averaged $806 per
month 12 months. H. Lemon says,
"*1 netted $133 in one 8-hour
day.” A father-son combination
grossed $44,000 their second year.

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

NO SHOP NECESSARY + OQur PORT-
' ABLE ELECTRIC DETERGER sham-
&* poos rugs, carpets right on cus-
tomer’s floor, Wonderful results

profitable business,
MHame

GROSSED ‘1101332 IN 4 WEEKS

bring you repeat business, large
fees. So efficient and safe, it is
used by largest hotels and rail-
roads.
OURS IS NOT A LEASE ARRANGEMENT
« You are free to operate in an
independent manner. You sign no
contract. You own the deterger
outright and are always your own
boss...and every dollar you take
in is yours to keep. You pay no
fees, or dues, or royalties to any-
one. And you take no risk. Your
deterger is fully guaranteed and
enough supplies come with it to
return far more than your invest-
ment. Many earn the cost of the
deterger in a week or two. It
costs nothing to get the details...
write TODAY.

MAIL COUPON TODAY FOR FREE BOOK
VON SCHRADER MFG. CO., * 110 "R" PI, Racine, Wis.

Without obligation send mie FREE booklet about your rUG |
DETERGER and tell me how I can start my own permanent, |

Address

City

MUSCLE BUILDING
INFORMATION
Sensational New lsomelrics
Less Time—Less Effort—Betier resulls
BODY-TOME, Bex 538, North Miomi &1, Fia.

See the 1964 New York World's Fair,

from the inside out. Previewed in the

s START YOUR OWN BUSINESS!

N EARNBIGC
MONEY ! 77

I.ECI rn E IECI'I'IC

APPLIANCE
REPAIRING s
) At Hnmeln

= 5 - )

February issue of Popular Mechanics. | EARN WHILE YOU LEARN!
= e — ' You can now be tramed to Gx refrise-

BARGA|N FRGM LONDON | erators, i1'1_|1|:-. wazhing machines. motors,

aml all kinds of electrieal equipment in

102 DIFFERENT BRITISH COLONIALS homes, storves and factories. Using our Elee

+23 DIFFERENT GT. BRITAIN —ALL 24+ tronie Trouble Tracer Kit amd casy-to-umder-
Valuable ““Export Parcel” includes atanl. i||1l.~='r1':_|h'|! i115£r'||rlir_-us vou quickly learn
Gi. Britain 1841 Queen Vlcinrm im- ta !I}:lkv ]Pl:lllt':'n'*lun.'i] repalrs. Set up your own
perforate (3rd stamp ever ). profitable fix-it shop in your kitchen, basement,
Range of G.B. issues of 6 monarchs [§ or garage. Earn $5 to % per hour, even while
with high value 2/6, 5/- en Eliza- you learn. Age is no harrier—nor are minor
beth. PLUS 102 different Br't“‘h Co- | physical handicaps. Start wow . . . PAY LATER
lonials. World War I " Tax""; 60 vr. | from vour earnings.

old Cape Good Hope. many " others.
Total 125 all different stamps; all G.B. & Colonies. Regu-
larly 81.54—Export price only 24¢ to introduce overseas
a]:lprm'als
FREE if you act now—42 stamp-size poriraiis of Kings &
Queens of England since William the Congueror.
IMPORT DIRECT. SAVE 20-60%. Buy direct—where dealers
buy. Exciting selections, low prices the easy l4-day ap-
proval way. Satisfaction guaranteed.
Send 24¢ in wnused U.S. Stamps (no coins). Ask for Let ZN-4,
Broadway Approvals Ltd., 50 Denmark Hill, London 5.E. 5, England

JANUARY 1964

Rush nome, address, for FREE BOOK
CHRISTY TRADES SCHOOL A

Dept. A-5103 = 3214 W. Lawrence Ave., Chicago BG0G25
NAME___ g{’d
oR
ADDRESS —  FREE
cITY ZONE QTATE__BOOKI
62



LAFAYETTE 04000 ELECTRONICS —=
| #1964 CATALOG NO. B4D|
Lafayette, “World's Hifi & |
i

i

i

BRONZE FOUNDRY

Since 1935

Electronics Shopping Center,”

422 Gives You More in ‘64!

Hllrt Stereo Hi-Fi @ More Tapel |

ﬁ., Giant ecorders ® More Citizens Bandi |

Sized l More Test Equipment ® More Tools | |

, PEEES & More Ham Gear ® More Radio &1 |
TV Tubes and Parts ® More Books |

LAFAYETTE Radio ELECTRONICS!
Dept. LA-4,P. 0. Box 10 Syosset, L. 1., N. Y. 117811

brenze, silver. Foundry sets are ovailoble in
A _‘ = i with each. Write for Free Circular.

il 4#:-:6:,‘ Schools  Home Workshops & lnventors
4] six sizes, copacity 1% Ib. to 48 Ib. of red
KANSAS CITY SFECMLTIES Cﬂ

. Make yeur ewn castings of cluminum, copper,
. brass. 400 Deg. F. blas? furnoce included
FREE
CATALOG

DEPT. P-1
HMARYSVILLE, KAMN.

e bwalies amd parts, cinker molds, (Eathers, Wols, hooks
rod blanks, rod parie, swivels, wire, eic. Over 200 pages.

'—-—----------

Send me the FREE 1964 Lafayette catalng 640 :

T T —— 1 WAKE YOUR Owy r'ﬂbs

RAEIERE (e R s S TR : A”D LURES
City . oo .Zone._...._._.. State . j T b e e g TRy B B

———————------ﬂ.--—.-ﬂ

EAHNS $750 WHILE TRAINING!

= ] H. 6. HENDRIX of Gretna, La., says. “'Dur-
ing my training period | was able to earn
$750! | think the school is wonderful,
Every step in the Locksmithing course was
50 easy. Thanks again to your school and
to my instructor.’

LOCKSMITH

Add 50% - 10{}",'"( to YOUR INCOME with
easy spare time tirru.ngl
wide shortage . . . in good times and bad.

2064X SPORTS EJ!LDIHB BEON T‘I‘g EDD 14, OHID

THE LAw
Ilﬂﬂu
MAN

FREE BOOK

LA

Write loeday for a FREE copy of illustrated law book, “"THE LAW-
TRAINED MAMN,"" which shows how to earn the professional Bachelor
of Laws (LL.H.) degree through bome study of the famous Rlackstone
Law Course. All necessary books and leszons provided. Moderale cosi;
convenient monthly lerms. Write for FREE law training book today.

Blackstone School of Law, 307 N. Michigan Ave.

Founded 1890 Dept. 51, Chicago 1, llinois

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
don’t matter in this growing trade. You can
quickly gualifv as a skilled locksmith. Study

sh in on nation- ‘

handicaps |

FLORIDA

CAMPSITES — deep in the
heart of the great (440,000
acre) Ocala National Forest.
Isolated, yet accessible. Electricity. Best
fishing, hunting. Warranty deed. FREE maps

AD #3082

\l home as little as one hour a week. Gain

practical experience through well-illustrated and photes.

lessons. Do real jobs on car locks, house Howard Vernor, Deland, Florida

lncks, ip:d].-r.h and safe locks, under gurd- S
ANCE {"'ﬁ[‘ﬂ'!’t'\.

Sace g FRES Ml Bk PROF [T IN YOUR SPARE TIME
T b pith-s pay job, send for FREE book and sample . SMALLENGINE REFAIR PAYSBIG !
tools '& purl; lesson pages. Only school of its kind. Lic. Outboard * Powermower * Chain Sow - l'rm:Iu

Supplied ’%t.urm N.]. Acc’'dMember NHSC. Vet. App'd. MAKE EXTRA MONEY — or fix your
for use with Locksmithing Institute (Div. of Tech. Home own engines and SAVE! Illustrated, eosy-to-

sy Study Schonls). Dept. 101-4, Little Falls, N.]. learn Home Study Course qualifies 'I'L“ s er-

— — — — — — MAIL COUPON NOW= — — — — —

| Please send.|; OCKSMITHING INSTITUTE,

| without obli-

gation, FREE Dept.

101-4, Little Falls, Mew Jersey

perl. Free information. Write loday!
LINCOLN TECHMICAL INSTITUTE

|

] SUITE 1-E, AT MARKET STREET, NEWARK 5, M. ).
|y B N | ]
IE{u'T:!!:::ﬁ:lhn. [Print here) (| Shrinks Hemorrhoids
| ste Y| Address =
L zone—swe—1 | New Way Without Surgery
call. [] Check if Veteran 1 = e
e e e e TS, TRt i B = = Stops “ch - nelle'es P."l

At Last a New Amazingly Simple s s B e B g ot A

GAS TURBINE
JET ENGINE .

Build from easy to follow

plans. Length

Wt. 15 Lbs. Fuel—Gas. or Kero.

‘Hereamin Demon’

15", Dia. 8%2", '§
)

develops 20 H.P.

lueal project for serious minded hobbyist, scientific and industrial arts

classes, Make on 8%
use on boals, cars,
dimensions,

I.li” u.f m-ut:ruri u.rm‘ ;rim‘o:
SPACE AGE MARVEL! World's Smallest Flashlight.
bean. Lasts Forever. With handy keychain. Senl
TACHOMETER—Electronic transistorized. 500 RIPM.
Irmrl :ulrr |th-t parts st

metal cutting lathe with milling attachment. For |

ete. Full size dasembly drawimgs wifh eritical
Pries 3$5.00. No C.0.D.

$1.50 today.
You hujld

caslings, \nrinz d]a:ram- Send $2.00

Sl\'ﬂ'l’ SEIEHTIFIB Box 1398, SANTA MONICA, CALIF.
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size of llma |

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- e®) —discovery of a world-famous
research institute.

This substance is now available in sup-
ga.-n tory or cintment form under the name

reparation H®, Ask for it at all drug
counters.

POPULAR MECHANICS



DON'T QUIT SMOKING

=« = Before Giving My Pipe a Trial!

New principle that contradiets every idea you've ever
had about pipe smoking. I guarantee it to smoke cool
and mild hour after hour, day after day, without rest
without bite, bitterness or sludge. To prove it, 1'll let
ou REV a new Carey Pipe. Send name today for m
REE complete trial offer. Write to: E. A. CAREY,
1920 Sunnyside Ave., Dept.252-A, Chicage 40, Il

FREE

Work from your home. We supply top-nelch mail erder eulalogs
imprinted with your name and address. Simply mail oul te
prospects and all srders come directly o you. We carry all slock
and drop-ship for you. Write today for details and free booklet.
Nao obligation.

STATILE CO., MAIL ORDER DIVISION, MONTVALE 76, N.J.

“How Teo Start Your Own

MAIL ORDER BUSINESS"

EARN beaTAX CONSULTANT

Our students earn lucrative fees in 3 month busy
fax season pr!plring income tax returns in spare
time—and operate profitable Business Tax Serv-
ice yielding steady monthly fees of §10-350 per
‘round. Enjoy professional standing in dignified

client,

year
full or part time home-office business. No experience necessary.

We train you at home and help you start. Write today for free
literature. No agent will eall. Licensed by N.Y. Education Dept.

Motionol Tox Troining School, Monsey H-20, N.Y.

TELLS [IW 10 SEL YOUR INVENTION

If you have an invention that you believe has merit, write ua
at once for copy of copyrighted booklet **How to Go About
Selling Your Invention.” e work with manufacturers, and
booklet reveals present markets, gualities of a saleable inven-
tion, current royalty rates being paid by manufacturers. Book-
let iz FREE, iz offered to encourage new ideas we might sub-
mit to manufacturers. Just send name (no drawings, p ) to

Kessler Sales Corporation, Dept. D51, Fremont,Ohlo

Print YourOwn

Cards, Stationery, Advertising, Clreulars,
labels, photo and movie titles, church work,
Lags, elc. Sarve money. Sold dirert from fac-
toryonly. Raised printing like engraving, too,

Dwn a Printing Business
Frint for Others, Good Profil. Have home

supply everything. Easy rules. FPays for It-
#¢lf In short time. Wrlte now for free detalls,

Amazing New BENJAMIN
30/30 COz2 GAS

BB CARBINE REPEATER

— Packs a PUNCH that's so
POWERFUL it will Drive
STEEL BBs thru Both
Sides of a 5 Gal.

You're in for a
thrill you'll never
forget the first time
you shoot HOT SHOT!
The Hardest Shootling

e C02 Gun on the market —
Apeas New Model 30/30 embodies
features that also assure Flaw-
less Performance: Permanent

sias) Pal r Ry
(26 ga. 218°) Holder . . . a Positive, Jam-proof

.- method of loading Amma in firing
= position; Convenient, Positive Hammer
_ Safety; 30-BE Mag.; 10 Shots per cart-
ridge; Quality Built. Lightweight—Accurate
—Field Tested — Lowest Shooting Costs
—use Indoors | Dutdoors.

$16.95 pemanstration.

BENJAMIN AIR RIFLE COMPANY
896 Marion St St Louis, Me. 63104

You Can DEPEND on BENJAMIN

JANUARY 1964

shop. Junior press $15: Senlor $35 up. We |

KELSEY PRESSES, Z-17 Meriden, Conn. |

_____ —— ——— — — ————

ﬁecklob You Want

then mail this coupon
[T AUTD MECHANICS MACHINIST-TOOL & DIE*

——

[ DIESEL MECHANICS AUTOMATIC
BODY & FENDER REPAIR® _ TRANSMISSIONS*
GAS, ARC WELDING [] HEAVY EQUIPMENT
HELIARC WELDING OPERATORS

H DRAFTING MOTOR TUNE-UP*
{ REFRIGERATION CONSTRUCTION EQUIP-

AIR CONDITIONING

FREE BOOKLE

Skilled men are peeded in every part of the country.
Earn &op pay im established shops or start ¥ ur own
bsaness, Ureer’s expert matructon and actaal shop
Afamang teaches you how. Uuxk, easy courses usimg the
Tatest poods and equipmment. Kesudent training, also Home
Rrmsly oourers which leads you to practesl traimsmg m
winf o] withoat braning sear poesent hoe of work

MENT MECHANICS*

SHOWS YOU JUST
HOW TO GET IT!

II. b placement awl ann Comuenirag Doofg a0 commod st
arr yomrs while trammg  Uetare GREER'S FREE
MK PLACEMEXT SERVHE when sou enroll of you
with poart pime o full 1eme emplig Mo asrviEnee.
TECHMNICIAN COURSES*

L DIESEL AUTOMOTIVE TECHMICIAN—I1 MONTHS
— REFRIGERATION L AIR (OND. TECH —17 mowrws
L. WELDING TECHNICIAN—14 MONTHS

Pleawe iend me free booklet on the trode indicated at na

obligatien.

HANE o, AGE

STREET AT = e

o IOME__STATE __ ____
TECH Est. 1902
INSTITUTE

. —— — — — — ——————— — e e —

..New
Issues

e g
¥ !._..Q” - )
“AUTT v

=S ANMTRAAUROTTAR o8 we (IR —
RUSH REPLY. Get this spectacular FREE collection
of 100 different stamps — new issues, new countries,
pictorials, commemoratives, multi-colors — from the
world over. Get new issues shown PLUS colorful
Greenland, Thailand, Singapore, Maldive, many
others. Weird animals, strange birds, fierce natives.
Send today for this valuable FREE collection, other
stamp offers for approval. Enclose 10¢ handling.

GARCELON STAMP CO., Dept. 1PMX, Calais, Maine ]
1Rush FREE 100 Worldwide Stamps, approvals, other offers})

jEnclosed 10¢ for handling. (PLEASE PRINT) i
1 '
B creresesaseasiadiiiaiiiaiiia st \
N R A RS RO !
i i
B S R e e il
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& ELECTRONICS

V.T.L. fcians. field en-
ClNEers. speeil
cOmpUIers. 1 ar, swiomat
Electroiiic Fraginoeniiis
Technical In=iiue
B.5. obtainahle. G.1. ap
campus. H.5, gradosis &

VALPARAISO TECHHH‘.‘AL INSTITUTE
DEPARTMENT D. VALPARAISO. INDIANA

|l\.'\i

giEin
m nunicativns. Duided missiles.
n..-q._ & advanced courses.
e -_.1. an ECPD  acereditesl

Aseiar. desTee in 20 pos
u'-! '-'Ialr* Feh., Sepl. Dorms,
pivalont. Catalog

Pellet-Firing WALTHER AUTOMATIC

Amaging Tull-size oo del of Bigh-peoacered

Waliher autematic pistocl hold=s ami fires ’

200 rounds aulofmalically fFoam oversizg

chamber al inerediblc Arins: e, Peak s 93

Beruracy firing power Lo rli—l:;l-hl"l"- aof 35 2

feel and more. Xo recoil. Safe. Naon-lethal.

Walnut -color siiak s vonis un—il h. fit the hand. Aade

of high impac siyrens with smazing sttention i de-

tail. Smocth jam-peosd aclion suaranbesd. ol =obll in

NYC. or if under 18 =Siale aus hﬂ‘\ richer . Menad 832,08

cash, check or meamey onder plus 27¢ sihpping charge

We include free silver pellel=, =a1i={aciion Suarantced.
BARCAIN QUM CO.. DEPT. 1-PMW. 101 E. 32 ST.. N.Y

(200 rounds $1) (400 Rds. $3) L:I.m l‘dl 'I-!}

LEARN

roeea DENTAL MECHANIC

SECURITY =« PRESTIGE + GOOD PAY
Learn at bame, in yoor spare lime, to make Crowns,
I'lates. Bridgework. etc. Dental Mechanics are employed
iy Demtis L- I'ental Labwratorics or open yoeor own shop,
full or spare time. FULL EQUIFMMENT OF TOOLS
AXD \:It'.l‘}l TALR IXCLUDED WITH ("OUNRSE. Low
fiitio,. Essy Terms. Write for FREE BIMHIK about this
money-making profezzion that': not affecied by aniomation.

M:CARRIE SCHOOL OF MECHANICAL DENTISTRY
127 So. 13th Street. Dept. B4, Philadeiphia T, Pa.

OUTPERFORMS ANY WELDER IN ITS PRICE RANGE |

"Ew ARC WELDER

Weld-Braze Ne Metor Meeded
e meat for  Complete Only
e T
1n.¢|:.“p:n¢|=ﬁ:;_ f
RS e Post Paid
Welding leads, “Hi". brazing
rads, carbon & fu

A-C
1.D.E. ELEB"III'. IIFEE Dept. M-5, 3859 I'lll‘ﬂﬂ S‘L Louis 186, HII

BASEMENT —
TO’LE FL[ SHES i

TO OVERHEAD SHIE‘R OR SEPTIC TANK.
NO DIGGING UP FLOORS. INSTALLS EASY, Write
McPHERSON, INC, BOX 15133 TAMPA, FLA,

FREE

AMAZING NEW BOOK
"HOW TO ANSWER ADS”

Never Delore Bave you seen anything
Trells yau 1n sample lame
sh=wer ads. Gels you
sulis, and

like this,
uase the correct way (o
ugicker replies—beiior re-
arcater salisfaction. Will save you
iime and mopey and it's ARSOIUTELY FREE.
Ao ublization whatever. Every reader of adwvers
tieine should have thiz boklet. Send a postesrd
for your conpy NOW. F. W. JOMNSON, Popular
Mechanics Magazine, Room 500, 740 Rush St.,
thiﬂw 11, IIJ

In Stock — Immediate Delivery
Gears. speed reducers, sprockets, thrust
bearings., [fexible cu;lglinn. pulleys, ete. A
complete line i2 carried in our Chicago stock.
Can also gquote on special gears of any kind.
Zend in your blueprints and inquiries

Send for Complete Catalog No. 10
CHICAGO GEAR WORKS

440-50 M. Dakley Bivd., CHICAGD 13. ILL.

e e —————— e —

————— e — — —

don’t leave us behind

WHEN YOU

MOVE!

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

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

Please mail this form today to:

Popular Mechanics

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

ATTACH LABEL HERE
or
write old address below

Old Address

Name g
Flease Print
Address
City ___State__________
zone
Magazine — e
Be sure to give us your
New Address
MName____ :
Please Pring
Address
City. State
Zone

Magazine

L

Do s e s e e e
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Advertisements in this section 51.40 per word, eoch insertion, minimum 10 words, payable in odvance.
To be inserted under proper clossification, copy must be in our office the
15th of the second month preceding dote of issue
F. W. Johnson, Manager, Classified 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

BURGLAR Alarms for cars and trucks.
Complete kit with siren $35.00. Abbott
Automatic Alarm, 5010 3. Archer Avenue,
Chicago 32, Illinois.

PLANS! Parts! Bulld your own go-cart,
mini-blke. Huge parts catalog and com-
plete plans, $1.00. Write: Catalog, Box
62110, Janesville, Wisconsin.

AUTO SUPPLIES AND
EQUIPMENT

CRANKEBHAFPT Grinder, hand operated.
Makes bearings fit without taking engine
apart. $5.00. Literature. L. . MeGee,
719 Cascade, Wenatchee, Wash,

NOTICE—Mechanics, car-owners, Tac-
ing and drag-strip drivers, boat enthusi-
asts and anyone who deals with gasoline
engines. Are you willing to gamble $2.50
to learn a secret that will make your car
motor perform better? No more dead-
spots in acceleration. easier starting. bet-
ter mileage, and all around performance.
A trick discovered by accident in 1838
and guarded by family since then. A must
for mechanics. One tune-up job pays you
back in satisfaction, plug putting you way
ahead for future ftrouble-iree tune-ups.
Car-owners—a 5 minute do-it-vourzelfer

and away you go. Racing drivers—bring

home that trophy. Send 32.50 for booklet
of simple A B.C. instructions and watch

your problems fade away. Jim Bacino,
Avondale, Pennsylvanta,
TRANSISTORIZED Ignition syitems,
Electrotone's newest, improved. foolproof.
(88-1: §29.95. 58-2; $39.95). Free illus-
trated catalog, technical data, complete
specifications of unigue design. Promp!

delivery., Batisfaction guaranieed. Doron
Enterprises, Inc.. Dept, PM. Box 7214,
Chicago 80, Illinois.

BATTERY Chargers. Home type. Elec-
trotone's f[amous line (including aute-
matic), Prompt delivery. Free catalog.
Doron Enfterprises, Inc.. Dept. PM, Box
7214. Chicago 80, Illinois,

SNO-DRIVES. If you need =now tires
you surely need Sno-Drives for extra
truction. Guaranteed, Only £10.85 post-

id. Bateson's, 4408 Market, Wilming-

n, Delaware.

SUN Carburetor testers 2130.00 unit
$43.00 postpaid. Eliminates guessing on
carburetor condition. Wilt Surplus, 7827
Racine, Chicago 60620.

CROSLEY And for car parts. Dis-
ecount Club, Box TB, Elmont., N. ¥.
JEEP Parts! For military and civillan.

At great savings. Largest inventory. Cat-
alog for owners and dealers. Inguiries in-
vited. American Auto Parts Co., 1830-PM
Locust, Eansas City. Mo.

PARTS. Model *A." List 25¢. iRefund-
able} Matco, Box 133, Ban Pedro, Callf,

AMAZING Chemical vitalizes your auto- |

matic transmission! Expands clutch discs
and zeals .005' Smooth, Leakproof $1.95
postpald check or money order, Weldtited
North Wales, Penna.

TRANS-NITION Electronic ignition sys- |

fems, kits. Write: Anderson Engineering,
Wrentham, Massachusetts,

SAVE Up to 507 on auto parts, acces-
sories! Get new 252-page illustrated cata-
log. ilusl out, Over 100,000 items to renew,
rebuild, repnovate all makes, models domes-
tic. foreign cars, trucks, sports cars. from
1920 to 1964's; '238 to '31 Model A! Latest
Hollywood accessories, custom and hi-
speed equipment. Rush 25¢ for postage,
handling—refundable on first order. Whit-
ney, 1818PM-1 Archer, Chicago 16,

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

STUCK-No-More, Simple device can {ree
your car or truck from mud, snow, sand.
Make it voursell for less than $10.00, Plans
and instructions $2.00, Triangle Electron-
ies. Box 667, Goldsboro, N.C

AUTO Shop welding repair training in
world's largest non-profit welding school.
Low tuition. Free booklet. Hobart Welding
School, Box M-14, Troy, Ohio.

ELECTRONIC Ignition system, complete
ready to instal] $12.95 G-T Electronics,
Box '.I'_H_:tﬁ. Rochester, N.Y

JEEP Owners—V8 conversions.
Jeep Owners ad, page 61,

Read

| els cars and truc

' GIRLS Love this novelty automobile |

nccezsory. Men—this
plays Irving Berlin's “Pretty girl is lke
a Melody,”' after automobile door s
opened for her to enter. Post pald con-
tinental U.S.A, 5495 Send check or
maoney order T Sound-D=-Matic, 2500
Franklin, Vaneouver, Washington.

dainty music box

DRIVE Car, My automotive specialties
will save you money. Details, Spencer’s.
Mokena, IIL

DON'T Get enught with a dead battery!

Battery Lifeguard-miniaturized hydrome-
ter Aoat—indicates charge and water level
in each cell at a glance. Bet of six $1.98,
Wallinson Products, Box 609, Monrovia,
Califernia, 21017.
RECEIVE 26 to 37 miles per gallon. from
any car! New do-it-¥ourself book, Cuts re-
pair bills in half. 100 ways to save gas. 100
motor miracles. $2.25 postpaid.
Demichelis, Sr., 1416 Osceola Ave,, Chari-
ton. lowa.

James |

RING-Valve job while driving. $6.00
postpaid. Guaranteed! Nothing like (t!
Many mechanics 1ecommend! Motaloy,
Grantham, Penna. 17027,

NEW And used parts at savings, Com-
plete guaranteed parts service for all mod-
. Largest in the west,
Jeep and Army parts specialists. Shifting
hubs [or all front-end drive vehicles, §27.50
and up. Forelgn ear paris. Fast service.
Pioneer. Ti4 . 13th Ave., Denver, Colo.

AUTO TRAILERS

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

QUiEK:}-[-ilch tow bars and rear hllll:.hru
;::rr plckups. Carsons Ineg., Faxon., Okla-
O,

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

PICEUP Camper-Build yourself. Save!
Complete plans $7.50, We have materials,
equipment. Detalls 10¢. Viking Camper
Supply, 14123-F Holly Rd. Hopkins, Minn.

MOTORCYCLES. BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

G0 KART with engine 810, Minibike
375. Crosley 2100. Chain saw engine. £6.
i Mailorder only). Send 25¢ (35¢ for First
Class mailing) for Direciory-Catalogue
Number 117 listing the:e and hundreds of
other bargains. Homebullders parts, plans,
ete. Midget Motors Directory. Athens,
Ohia.

BUILD Motorbike from bmfc!n Plans
Bl i]lnl: Go-Byk Indusiries, Rothsay, Min-
nesola

HARLEY-Davidsons —
New, used parts, accessories, all models.
Bulletin 25¢. Knuth's (Factory Dealer).
1753 Muskego, Milwaukee, Wis.

Used bargains.

RECONDITIONED Motoreyele motors.
Large stock Indian Cuthman Vespa Mus-
tang NSU parts. Indian Motorcyele Sales,
Kansas City. Missourl, 64127

BANKRUPT Motorcycles. Unbelievable
bargains, Bulletins 35¢. Bunico, 146 HM,
Covington, Virginta,

AVIATION

“AUTOBOOKS"' World's largest cata-
legue of auto-books—antigues. classics,
hot-rods. sports, racing cars. Illustrated.
104 pages. 25¢. Mark, Layton, N.J.

JEEP Owners! Replace your canvas car
top at low, low factory price. shipped di-
rect to you. For prices and sample write
to: Prank Echeverria, Box 1183, Miami,
Fla. 33101.

. JANUARY 1964

PROPELLERS. Plans. supplies for air-
boats, snowplanes. 125 H. P. Lycoming en-
gines $150.00. Parts, gauges. throttles,
spark plugs. wires. hose oll coolers, gas-
kets, ete. Catalog 25¢. Banks-Maxwell,
3301. Ft. Worth, Texas T8013.
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BUILD Your own Auto-Gyro with safe
ajireraft engine. Information & catalog.
$1.00. 3 View drawings. $2.00. Plans $25.00.
Kits available. Bannick Copter Co., 1421 E.
Dobbins Rd., Phoenix, Arizona.

LIGHTPLANE Blueprints, manuals, etc.
Wew, used. Illustrated ecirculars 20¢.
Eameraft, Box 1153, Milwaukee 1, “’iu.

HOMEBUILT: Real enclosed helicopter,
24 pages ideas, information, $2.00. Build
“executive’” h;e!.impter: drawings, specifi-
cations, §1.50. Helicopter Development,
Box PM147, Washington, New Jersey.

BATTERIES, GENERATORS

REBUILD Batteries! Complete manual
$3.00. Hydraulic Jack repair manual $3.00.
Chrysler Corp. alternator guide $3.00.
C.0.D. accepted, Bayer Publications, 938
Bemf Af.rmue, Neennh Wiamnsin

HATTE'H.‘.E' Recund‘:tiuning kit. Old Bat=
teries like new. Battery Shop, 18182 Vierra,
Balinas, California.

ELECTRICAL SUPPLIES

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

LAMP Parts. Catalog, prices, wirlng in-
structions. 50¢. Refunded first order. Gyro,

5208P N.W. 15 Ave., Miaml 42, Fla
APPLIANCES—Lamp. vacuum,. siove
rts. Wholesale illustrated 1964 cata-
ue 35¢. SECO, 112 South 20th Street,

Birmingham, .'.lahnmn 35213,

WELDING, SOLDERING,
PLATING

SOLDER Aluminum Ell'maﬂﬂﬂtlf with
your propane torch and a-lum-ite. Send
$1.00 for 15 Ib. a-lum-ite and guaranteed
instructions, No flux. Unit Welding
Berviece, Franklin, Pa. 16323,

ARC Welder 110 volts, Welds 15" steel.
Cut, braze, solder. Complete outfit only
£9.95 postpald. Return 10 days if not satis-
fied. Aqua-Jets Company, Florence, Ken-
tucky.

FREE Woelder catalog. Kits, build 350-

ampere welder using aireraft generator,
E‘}:g; 25¢. LeJay, Minneapolis, Minnesota.

used $50.00. Arcwelders $89.50; Eagle
Welding, Dept. PM. 5085 Broadway, Chi-
cago 40.

ACETYLENE Welding & cutting ocutfits
new §74.50. M&G Bupply, Box 27081, In-
dianapolis 27, Ind.

PRODUCTION Welders, $69.50, $30.50.
Paul Morris, 1070 Inner, Schenectady 3

b it ] R
OME P1HH!‘I! uu!nmpﬂt "I'I,;IIEI'I:IHE'SI
A er finishes, Home work and

production sizes. Send $1.00 lre{undabla'l
for formulas, operating data. equipment
guide and catalog.
sjon L50, 3445 Union Pacific Avenue, Los
Angeles 23, Calif.

FREE Catalog, welders, kits. Build 400-
ampere welder, plans 35¢. Dunbar Manu-
facturing. Chaska, Minnesota,

MACHINERY. TOOLS, SUPPLIES

BUILD Your own part time business
selling most wanted line of belt sanders
electrie planes, zipp saws. Buy right, sell
faster. Details free. B&B Distributors,
Three Forks 4, Montana.

FREE Information unigue inexpensive
woodworking tools, Stahl Mig., 3166
Wadsworth., Saginaw, Mich.

NEW Rafter computer! Dials correct
hip, eommon, jack rafter lengths any span
in seconds! Free details. l.f aid
Satisfaction guaranteed, Emmert. S:ndﬂcta.
Box 221-PM. Sycamore. Illinois.

MACHINISTS. Toolmakers chests, List
Iue Cepuder, 4715 Spencer, Lisle, Il

‘MACHINIST Tools. Small shop supplies.

g;?mhell Tools, 1424 Barclay, Springfleld,
0.
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. structions, $1.00.

HBS Equipment Divi- |

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

ENGINES, MOTORS, DYNAMOS

FREE! Motor rewinders supply catalog!
Modern, Box 10025, EKansas City 11, Mo,

OPERATE 3-phase motors from single
phase, Plans $1.00. Donald Howell, Barnes-
vilie, Ohio.

DIESEL Injector parts and fuel
wanted, GM51-53-71-110, Bares, 208
18 Street, Cleveland 15, Ohlo.

REWIND Motors yourself, Complete in-
Lewis Manufacturing.

umps
Eas

Howell, Michigan,

W_fN_DI.NG Data. 275 motors, single and
three phase $1.10, Data complny 513
Eensington. Eansas City 24, Mo.

GOVERNMENT SURPLUS

FULL Size, cut-to-shape boat patte
blueprints, 715-38 feet. Blg new illustra
“Build & Boat'' catalog of 64 designs, in-
cluding catamarans, crulsers, runabouts,
skiffs, outboard boats, salling, racing,
houseboats, 50¢. "How to Bulld & Boat"
booklet, $2.50. Cleveland Boat Blueprint

ﬂa Box 1651, Cleveland, Ohlo.

YAKE. Dn mm $16.50: two man
mﬁn Exciting Sitka kayak kits, known
world wide, Free pictorial literature, Box
78P, Brecksville 41, Chio.

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

WORLD'S Finest boat kits! Frame l:jtl.T
Models from 8" to 24, Prams, skifls,
abouts, cruisers. All leaders in styling and
performance. Send 50¢ for colored catalog.
51.00 for catalog plus Boat Building

handbook. PFinancing avallable, Custom
%ra;lt 1700 Niagara St., Buffalo TN, New
or

MARINE Conversions and gears for all
Pupu]ar automotive engines. Send 25¢ coin

or complete cata e, Barr Marine, 27064
Castor Ave., Philadelphia. Penna.

“FACTS Concerning Government Sur-
plus.” Stamped envelope required. Box
'I"'IHBA} ‘Hoboken, New Jersey.

JEEPS  $64.50, airplanes $75.20. boats
$6.18. Many others direct from T1.8.
Government. For complete ‘‘Directory"
and catalog send £1.00 to ality Burplus,
]l:'epl:;ili';ML 4544 East 14 Street, Oakland

US. Government surplus. Where to
buy. Send £1.00, Burplug, Dept. 3, Box
4184, Milwaukee, Wisconsin,

GOVERNMENT Land now available in
25 States, Milllons of acres low as $1.25
acre, Exclusive new copyrighted report!
Send §51.00 to U.S. Land Dis nsa]. Box
18177-P5, Indianapolis 18, Ind

FREE War surplus catalog when you or-
der our directory! Jeeps $£1B8, Airplanes
£158, Boats 87.88, Generators $2.88; typi-
cal government sale ces when buyin
10,001 surplus items wholesale direct. Full
details, 587 locations, procedure £1.00,
Surplus, Box 789, PM1 York. Penna.

JEEPS $64.50, alrplanes 875.20; boatls
£6.18. Many others direct from U. 8, Gov-
ernment. For complete "Directory’” and
catalog send $1.00 to Quality Surplus,

| PMI1 Box 22033 Indla.napulis 22 Indlnnn
ACETYLENE Welding outfits new $89.50; |

JEEPS $111.68, boats $6.18, cars $32.78,
| airplanes, typewrlters, telwis!nns thou-
sands more, ically at up to BE% sav-

ingé. For complete information send $1.00
to Surplus Service, Box 820, Holland 1,
Michigan.

GOV'T. Surplul. How and where to
buy in your area. Send $1.00. Burplus In-
formation. Headquarters Bulilding, P.M.,
Waahinwlun &, D.C.

JEEPS $62.50. Typewriters $4.15. Radlos

| §2 65. Televisions, guns, recorders, binoe-

ulars. Typical government surplus prices,
Exciting details free. En rizes, Box
402-X9, Jamalica 30, New York.

FIBERGLASE Cloth and resin. World's
finest cloth and non-run resin, at direct
mill prices. Flotation foam. Complete line
of plnstics silicon bronze and brass screws,
save 60% . Free catalogue. Freight prepaid
Stiles Boat Eil.l:l,};:l:.'~ Box 11P, Linden Ave.,
Mantua His., N.J

BOATS, OUTBOARD MOTORS

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

MARINE Converslons, Ford, Chevrolet.
Jeep engines. Catalog 254. Luhml.n Manu-
facturing Company, 800 Elizabeth Avenue,
Linden 4. M. J.

BUILD Your own boat from our large-
scale blueprints. Books of plans give how-
to-build help, Hundreds of professional
designs—motor, sall or auxillary—for am-
ateur builders. Free catalog. MoToR Boat-
nG, 95!?_ Eighth Ave., Dept. RS, New York

BOAT Plans, frame kits, [ull-zsize pat-
terns prepared specially for amateurs.
Send 50¢ for new B0-page catalog illus-
trating over 40 bulld-it-yourself power
boats from 7° to 28°. Glen Designs, 8152
Rosecrans, Bellflower, Callf.

| ¥ou'll
| marksmen and huntzmen agree: *“You

BOAT Kits! Factory molded fiberglass or
pre-assembled plywood. 50 models, 12" to
22'. Free catalog. Luger, Dept. BC-84, 9200
Access Road, Minneapolis 31, Minn.

F'I_BERGLABH' Boat covering. W'h_l;ﬁ.s_ll;
prices, Free literature and sample. Seif-
ert's, Box 1206-M, Green Bay, Wis.

200 PLANS, kits. Catalogs: Powerboat
bi¢, Bailboat 40¢. Marinecraft, Box 161-M,
Brighton 25, Mass,

BUILD Fiberglas cruisers, runabouts,
hydros, Exclusive proven process cuts la-
bor half. Illustrated folder 25¢. Speedcraft
Boals, Box 276, Bloomfield Hills, Mlchlnn

SPORTING GOO GUNS,
FISHING, SKIN DIVING,
ARCHERY

ARCHERS! Bave money! Amazing 68
page book “"How To Make Bows-Arrows'
tells all! §1.00. Hurry, supply limited. Kit-
ffreﬁj:e Archery, South Pasadena D, Cali-
ornia.

GIANT ‘Wholesale catalog. Ipurt.i,ng
equipment, homewares, everything!
D-Mart Whippany 20, New JEEH?

ICE-FISHERHEN' Free—Most complete
catalog. WValuable information. Dickey
Tackle, Land O' Lakes 5. Wisc.

SILENCERS: Maxim and Oss. models,
Complete details of construction and oper-
ation with drawings $1.00, Gunsco, Box
3164, PM-4A, Sa.n Jose, Calif. 851186.

ARMY Surp]us many items under $1.00,
Marvin Box 141, E]Iemrl.lla N.Y.

CH.TNE Cameras, tools. 'Bur without
Enﬁ:;ff Mailmart, B-1129, Los Gatos, Calif,

OWN A Springfield custom 03-30/06 rifle,
Catalog & color $1.00. Write: Bpringfleld
Custom Guns, 449 E. 14 Si., 4H-122, New
York 9. N.Y.

M-1 CARBINE $17.50 guns below whole
sale, Instructions $1.00. Gunsco, Box 3164,
PM-BA, San Jose, Calif. 95118,

FREE Gun catalog. New, 20-page cata-
log contains pictures, specifications and
prices of Marlin guns for 1964, 35 different
models of rifles and shotguns in all, at
prices ranging from $17.95 $126.85, This
comprenensive catalog gives you all the in-
formation needed to select the best gun for
anybody, young or old, novice or marks-
man. target-shooter or big game hunter.
also learn why Ameriea’s finest

For

less and get more from a Marlin.™

| your free copy, write Dept. 171, The Mar-

lin Firearms Co., New Haven 2, Connectl-
cut, U.SA

GOTTA Hook? Then get fabulous lures
free! Information $1.00. Ron Spicer, 1319
Washington, Port Huron, Michigan.

FISHERMAN'S Dream book free! 170
pages. Sweetest pocket size catalog ever!
Do-it-yoursell stuff alora for making:
nets, turtle traps, lan ntt,u rods, Jures,
sinkers, plastic wnrma iﬁ fish smokin
rig. Here's everything including lates!
rods, reel 'n sadfeu. Send card. Neteraft
g?{i' Dept. , Box 5510, Toledo 13,

.




MOLDS—For casting your own fishing F RAISE Rabbits and flshworms on $500 |
m

sinkers. Pree {llustrated booklet, Reading
;naugﬁmul Co.., Box PMTS, Rudln:.

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

BIG Money ralsing crickets and 12 inch

African fishworms. Free literature. Car-
ter Ranch, Plains, Georgia.

MOLDS For fisherman’s sinkers, #;s.
squids. casting and spinning lures. ree
catalog. Sweel's Maolds, Tonawanda 1,
New York.

CANNON Fuse 3/32" diameter, waler-
Eruni Burns under water. 10 ft. $1.00;
5 It $2.00; ppd. Will Zeller, Hudson,

ATHLETIC EQUIPMENT
BODY BUILDING COURSES

“GIANT Arms.” Dr. Young's, D.C.
revolutionary discovery. 382, Satisiactlon
35 refund. Gaucho. Box $300-387, Chicago

FREE Information about
course. New guaranteed discovery uses
only & rope! Strength, Hmjt.n, Muscles.
Gain—reduce. Any age. reise, 4834
Art, Ean Diego. Ball.torml. 92115.

BAH.BELLE Exerclse equipment. Key u:
health, stren t.h sique. 25¢. Reading
Barbell Co.. eading, Pa.

ISOMETRIC Contractions: UltraefMecient
musclebuilding method; eguipment, long
workouts unnecessary. Complete principles,
exercises $2.00. Isometriks, 1604 O'Farrell,
San Francisco, California.

FREE—InIurml.Unn on new Isometric
&Buildlﬂa System. Used daily by thou-
BN of professional and amateur ath-
Box T30-PM. Laramie,

letes. Ideas, Inc.,
Wyoming,

BAR BELLS, Courses

logue 10¢, Good Barbell,
sonville, N. Car.

CAMPING ﬁu "I'FEH ENT AND
N

eg mmﬂit Cata-
-1435, Hender-

TENT & camping eauipment specialist.
Send 25¢ for 86 page catalogue. Morsan,
810-R HRoute 17, Paramus, New Jersey.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DYNASCOPE — Amazing world-famous
reflector telescope. Regquest free brochure,
t,'irturiun, Dept. DP-12, Hartlord, Connec-
ticut.

BINOCULAR Bale! Free color catalog
100 models $£8.85-3250.00, Wrile United,
9043 S0, Western, BCAT-4108, Chicago 20.

BUILD Your own reflector telescopes;
complete kits; mirrors, evepieces, tripods.
All other accessories, Request free jllus-
trated literature. Criterion Manufacturing,
Dept. KPM-8, Hartiord, Connecticut.

BCIENCE Bargains! Lenses,
binoculars, microsco . kits, parts. war
surplus. Send $1.00 r beginner's 10-lens
kit with instruction booklet. Order Stock

2-CH. Request free 148 page Catalog CH.
Edmund entific Co., Barrington, New
Jersey.

EARTHWORMS, CRICKETS,
FROGS

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

SUCCESS For you! Raise fishworms and
crickets. Write for free literature and our
success story Im Life Magarzine, Let us
teacl you our secrets of success. Hybrid
redworms 3000, $5.95. Carter Redworms,
Plains, Georgla.

HYBRED Redworms. 1000-—8$3.00. 2000—
$5.00, 5000—88.00. 10.000—%14.00. Bedruns
--51.00. In 20.000 orders only. Postpaid.
With raising instructions. razos  Bait
Farm, Route 9, Waco. Texas.

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

onth plan., Free details, White’s Rab-

i bitry, Mt. Vernon. Ohio.
FREE Picture folder “Growing Flsh- l
bait.” Redworms mediums $6.95—5.000.

inexpensive |

telescopes, '

Fain's Redworms, Edison, Georgia.

BIG Profits. Raising African crawlers,
Brownose. Books both $.50 postpaid. Three
Oaks Ranch, Dresden, Tenn.

| Unlimited, Fort Dodge 25

PETS—DOGS, BIRDS,
HAMSTERS, ETC.

PET Brochure 15¢. 138 pictures fancy
pigeons. supplies, remedies. bands. Year
around hobby. pleasures. A'so monkeys.
de-scented skunks, puppies, kittens,
sters, fying squirrels. Strwheu's Pels
. Towa.

LIVE Seahorses. marine specimena,

jum supplies. Illustrated catalog 10¢.

FARMS, FARM LANDS, Marine Life. Dept. 110, Box 626, Danis,
REAL ESTATE Florldn. s -

CANADIAN LANDS. seized and sold for | HAWKS, Reptiles. raccoons. skunks,

taxes. Our 47th annual series of lists, de-
scribe many choice properties. situated
[rom coast to coast, acquired by us tnrough
Tax Sale, Priced as low as five dollars per |
acre, guaranteed perfect title, small month-
ly payments. no morigage. Beautifully sit-
uated hunting md fishing camps, where
there is real s summer collage sites.
heavily wnodefu acreages. Now s the lime
to invest in Canada's minerals. forests
and farms. Wrile lo-day for {ree (wenty
page booklet with full explanation, Tax
Sale Service. Room 301-D. 85 Bloor St., E..
Toronte 5, Canada.

FLORIDA Special! Imagine getting 4
Florida acres on blacktop state highway,
plus good S5-room home and nearly-new
electric-lighted workshop, all for only
£2.750! Good possibilities for selling off
couple of building sites. Small fishing lake
on place! 13 mile to town. Bargain hunt-
er's dream at only $2.750! Free new illus-
trated Spring catalog! All types real es-
tate coast to coast! United Farm Agency,
1220-PR Edgewater Drive, Orlando, Fla.
32!M CGArden 3-TI6L.

CAROLINA Coast 1 acre homesites only
5395, In 14.000-acre development on High-
way 87! Roads. electricity. telephones,
water system already in. Goll course,
cuuntrfuncluh motel, shopping center in
cperat 50 freshwater lakes. 4,000 acre
private hunting preserve. Free literature,

Boiling Spring Lakes, Southport 1-N,
MNorth Carolina.

FREE New Strout spring catalog. Over
3700 real estate properties deseri ' Hun-

dreds pictured. 63 vears service, World's
largest. Strout Realty. 7-CJ 8. Dearborn,
Chicago 3. Ill.: 510-WL 5. Spring St., Los
.lmgeles Cnlif 311 QE Springfield Ave..
Bummit. N.J.

| squirrels. Catalogue 23¢. Trails End Zoo,

5t. Stephen. 8. C.

PETS. Hamsters, mice, rabbits, squir-
rels. chipmunks, guinea pigs. skunks, rac-
coons. Plcture catalog tweniy-five cents.
Mpore's Hamster Ranch, Shepherdstown
5, West Virginia.

MAKE Money raizing chinchillas, mink,
rabbits, cavies for us, Free catalog. Keeney
Brothers, New Freedom 2, Penna.

REGISTERED German Shepherd pup-
ples. Older dogs. George Gober. Jackson-
ville, Texas.

RAEBITS—FUR BEARING
ANIMALS

MINK Raising information free. Com-
lete. Lake Superior Mink Farm. Superior
El. Wisconsin.

EARN $10.000 Yearly raizing Angora
rabbit woal for us. Information 25¢ coin.
American Angora Company, Malta 12,
Montana.

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

RAISE Rahbuts successfully by knowing
facts. 48 page illustrated book descr’bing
25 breeds. Housing. breeding, fexding
markets. marketing ete. 25 eents. Amesi-
can Rabbit Asosciation. 38 Arba Bailding.
Pittsburgh. Penn.

PROFITAEBLE OCCUPATIONS

ABANDONED Timber leaselands! Choice
640 acre sportsmen’s paradizes still avail-
able, $20.00 plus $6.50 taxes vearly. Maps,
pletures, $1.00 (Refundable). Administra-
tor, Erindale, Canada,

GOVERNMENT Land. Free. $1.25 acre,
ete. Millions acres! 25 States. Free de-
tails. Continental Land Research, Box |
26034-FPAS., Lawrence, Indians 46216. |

EXCHANGE Properties in San Salvador, |
100.000 dollars estimated value {June
1863), residential, daily up-valuing, per
properties any place U.S A, similar con-
ditions. Write: ndo, Apartado &84, San
Salvador, C.A.

$5 MONTHLY Buys 5 acres., Near town,
good building site, excellent fishing. Price
£125.00. Free list. Box 425-F Carthage,
Missouri.

CANADIAN Vacatlon lands: Full price
$385.00, 40 acres. 510 month, Suitable cot- |
tage sites, hunting. fishing, investment. |
Free information, Land Corporation. 3768-C
Bathurst, Downsview, Ontario, Canada.

$1 ACRE—Canadian Border. Hundreds
:ammitﬂ-, islands, farmlands, directiy
from tax authorities. (Non-profit.) Lists,
ghqt aphs mailed. Bureau, 56 Churches,
gio Canada.

FLORIDA Lake living. Homesites, cot-
tagesites, mobilesites. Established area. |
£330 full price. $5.00 month. Swimming,
fishing, boating. hunting. golfing. Write,
Lake Weir 7, Silver Springs. Florida. Ad
6-1070-{F-0).

ABANDQNED Tlmher lease lands!
Choice 640 acre sporismen's paradises
avallable—$20.00, plus $6.50 taxes
vearly, Maps, pictures, $1.00 {Refundable).
Administrator, Erindale, Canada.

ENJOYABLE Southern-mountain living.
Year around. Free story. Ross, Cleveland.
Georgia.

GQ‘JEENEENT Land, 24 states, Alaska
Write: Bledge Surveys, Macon. Mississippl

AUCTIONEERING—Home study course.
Diploma granted. Auction School, Ft
Emith, Arl

BAKE Ner greaseless doughnuts In
kitchen. Sell stores. Free recipes. Michael,
3605 South 15th. Minneapoiis 7. Minn.

BIG Money raising
crickets. Free literature,
Plains. Georgia

EARN $240.00 A month at home, spare
{ime, doing only two §5.00 invisible mend-

fishworms and
Carter Wormery

ing jobs a day. Big money d for service
that makes cuts, tears ppear [rom
fabrics, Steady demand. Detalls [ree.
Fnhnmn. 1586 Howard. Chicago 26, Il

SHARPEN Scissors, mnkerl chm
Inexpensive machines,
hawks. Sheldahl. Iowa.

CHROME Plating. Instructions, equip-
ment and supplies. Platers’ Supply, P.O.
Box 565, Lugo Station, Los Angeles, Callf.
Street, Baltimore 2, Maryland.

VENDING Machines. No zelling. Operate
a route of coln machines and earn amaz-
ing profits, 32-page catalogue free. Park-
way Machine Corporation. 715 PMP Ensor
Street, Baltimore 2. Maryland.

INVESTIGATE Accidenis. Eam t'.l'ﬁl! ln
£1,000 monthly. Men urgently needed.
furnished. Business expenses pald. No sell-
ing. No college education necessary. Pick
own job location. Investigate ful! time. Or
earn $8.44 hour spare time. Write for free
literature. No obligation. Universal, CPM-1,
6801 Hillcrest, Dallas 5, Texas.

ANNOUNCING Home study course In
commercial baking. Practical basic train-
ing. Good :ﬂtld for those with aptitude
Free booklet. “Opportunities in the Bal
Industry.’”” National Baking School.
Diversey Pkwy.. Depl. 3411. Chicago G0814.
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PROFESSIONAL Position awaits you as
trained auto accident investigator. Many
attain these prestige positions. earning
to $1.000 monthly, with simplified home
training in spare time. Colege wailvoes-
sary. Insurance investigators wurgently
needed. Car f[urnished., expenses paid.
Free employment help. Or, open own
business. Free booklet. Sample lesson.
obligation. United Schools. CI128,
Glendale. Orlando, Florida.

REPAIR Hydraulic jacks. Easy. Profit-
able. Write: Hydraulic Parts Supply.
3000 Mountain. El Paso, Texas.

WHOLESALE Magazine subseriptions.
Highest commissions. Bonus! Qualified
.n.l;“gnﬁuu Box 151PA, Preshmeadows, N.Y.

No
1626

INVESTIGATE Fires. storm
accidents for insurance companies. Pays
l'lp to 51.000 a month, part or full time.

o college necessary. Car furnished: ex-
pense pald. We train you at home in spare
time. Keep present job until ready to
switeh. Pick your location.
nﬂdnt m Full information free. Write

School, Dept. C-51, 1139 W. Park,
I..:lbeﬂrvl.l!e Illinois.

FREE Book 980 Successiul,
known Businesses'' Work home!
outh-TTR, Brooklyn 4, New York.

OPERATE Real estate, employment

little-
Flym-

ency. Pass state examination. Free book.
ationwide Age Schools, Box 1857,
Lexington, Kentuck

HUNTING Pm' a ;und mold?

molds the professionals use. Plaster craflt
is an interesting hobby and profitable too.
Deep-fiex plastic molds are inexpensive.
Send 75¢ lor new 45-page Spring-Summer
catalcg with over 850 molds and supplies.
Belle Craft Co., Dept. 6A. 118 E. Okla-
hoema, Guthrie. Oklahoma.

$200.00 WEEKLY. Possible, buying, sell-
Ing scrap gold. Complete instructions §2.00.
Information {ree. Lincoln. Box 52,
stead, N.Y.

BOOKS, PERIODICA
PICTURES, POSTCAR

BRITISH Book bargains. Any subject.
g‘}lit‘utﬁ free. Transatbooks., Matawan,

PHEE Quick search. Any title! clm—
bridge Book Service. Box 1ET. Cambridge
40. Mazass.

BOQKH\'DERS All subjects.
wants! Janer Book Service, 183 Hazel-
'lnud Drive. Westbury., N. Y.

BOOKS. FE!;IIFIH.I ut:lﬁ: 100 puu

Hemp- |
! amazin

Send |

Text, vocational. educational. instructional :
Iu ects. Millions of volumes, ne' and |

Bargain prices. Books M
m:t, Long's College Book Co.. l:upt
Columbus 1. Ohio

mn_firslu;_s::t-ne_lp pooks. Write
Wilshire. 8721 Sunsel. Los Angeles 83P.

NATIONAL Geographic magazines, 1888-
1980, any issue. Periodical Service. Box
465-PM. Wilmington, Delaware.

PROPHET Eltjah coming before Christ.
Wonderful book [ree. E. Megiddo Mission,
Rochester 19. New York

BOOKS' State specific wants! J. Ras-

mussen. Box '2'3 E'.-st Northport., N.Y.

Men badly

MAGIC TRIC PUZZILES,
JOKER NOVELTIES

AMAZING Card trick 10¢, cards ineluded
with illustrated magic lists. Wisehart, 48
North Powell, Columbus, Ohio 43204.

NEW! Ventriloguist ull.'l.nf hand pup-
pet §$4.50. Check boy P. Puppet
Iﬁni_!‘_.. 139 North 10 Elrul Brooklyn 11,

H PAGES, Completely illustrated cata-

log. 25¢. Manhattan Magic, Box 334-M,
NY.C. 11

FREE Magicians blg catalog. Houdini
handecufl m-pn—ause oods. Write
. Wia:umm,

5300 TRICKS. Douglas famous 120-page
Catalog, only 10¢. Fastest service to ma-
gleians for 40 years. Bend 10¢ today. Doug-
las Magicland. Dept. 51, Dallas, Texas.

WORLD'S Finest professional m
Joker novelties. Giant Illultnted cata

le.

| 10¢. Top Hat. Evanston 11,

Tr:' th.c |

LARGE Magic catalog 50¢. Free trick.
Royal Toy Store. 124 Exchange Pl.. New
Orleans, La. 2

FREE Trick and other offers. Helcin,
M-610. McKinley. Phila. 11, Penna.

]LLIIE'I"RATED Illl‘ll‘.' catalog 25¢. Re-
fundable first Specialty Merchan-
dising, 10308'; Fralri«e Inlkwood Cali-
fornia 950303.

BE A magic
ing sixty-eight tricks plus large
sional catalog $1.00. Magic, Inc..
coln, Chicago, Il]modm 60625,

 'MODERN Coin Manipulations.”" By T.
Et:lmn Downs. Many palms, misers dream,
Tyler, Texas,

1000 LHTESILTQEP&QEGH, IMM[C! Big
ca pages
thick! ly 25¢ (refundable). Free trick
given! House of 1000 Mysteries, Dept.
PMIC-84. Monroe, Conn.

MAGIC Catalog! World's finest. 3000
tricks (408 pages) %250, Beginners ama-
teurs, professionals. Kanter's, A-200 South
13th St.. Philadelphia 7. Pa.

CATALOG. Free trick. Ise.

1,500,399

| ineluded with beautiful aj

ma.[lchmr Two booklets npiuiu-» ;
fes- |
Lin- |

FREE—Mammoth Globetrotter collec-
tion, stamps from 100 different countries,
when you buy our foreign approvals.
Westco Btumpt. 1609 So. Park, Santa Ana,
{:alilomil

FIRST I..a astronaut showplece BSe-
tenant (join stamp pair. Space rendez-
vous of lady and man in twin orbits, Pree!
While they last, with approvals, Phila-
telies, PMP, New Pnlt: N.Y.

FREE Mzacao mint set with approvals.
Cornettam, GPO, Box 1546, New York

10001. o
EHINEE!.E Atomic reactor first-day cov-
er, multicolored, 10¢. *‘Overseas”, Box

121, Hicksville, N.¥. 11801.

25¢ BUYS B0¢ Hawall airmall and 50

| different U.S. when requesting our inter-

esting U.S. approvals. Engle, Box 8, Low-
ell, Michigan.

U.8. Stamps. Giant bargain catalog 25¢.
Raymax, 35- 'I.I’Z “Iiﬂ.ﬂl Lan.l NYC 38,

WGW‘ 110 all d.iﬂ'eunt. l:|-||,-fr1|u|.n:r 10e!
pelins, semi-postals, airmalls. high
“ ues, etc. Gilant catalog, bargain lists
als, James-
. Jamestown,

town Stamp. Dept. Ald
N.Y.

GIFT! Antarctic set to approval appli-
cants, Deane, Box 14, Miam| 45, Florida.

EXCHANGE. Send 300 S&H. blue chip,
200 commemoratives—receive value-packed
Eul]ﬁ'iu Hintz, Box 221-P, Inglewood,

allf.

RARE 1864 Queen Victoria plus 100 oth-
ers 10s. Approvals included. Martin, Box
218, Tustirl. c:lifnrnla_

125 BIFE"EEENT summ lﬂ untl I'Ith
approvals., Scheerer, Box 301, Pottsville,

! Penna.

128 pages $1.00. Stewart, Box 3546.

tricks, jokes. Magico, Box 4373-P, SBan An- '

tunlu 7. Texas,
FREE Squln camera for dime mtlge
Uneeda Hobby, Long Beach, N.Y.

20 DIFFERENT Philippines 10¢. Ap-
prnllrals. Manley. Route 2, Btaunton, Vir-
ginia.

FREE' Giant bargain catalog. New edi-
tion listing thousands of bargains includ-
ing U.8. and B.N.A. stamps, packels, mix-
tures, albums. accessories and supplies;
sent with beautiful approvals. Jamestown
Stamp, Dept. E14PM, Jamestown, N.¥Y.

PLATE Blocks. my choice for $1.00. Five
diff. 40 or six diff. 34 commems. 200 used
U.8. commemorative packet $1.00. No ap-
provals. E. C. Stam . 0. Box 19205

!nd.ianapnlts Ind. 4621
llustrated catalog.

FREE 1964 US.
Simmy's. 40 Court Street, Boston B, Massa-
chusetts.

GAMES, TOYS, NOVELTIES

GAME Inventors! We are Interested In
new and novel child and adult game ideas.
Nationally-known game manufﬁ:mﬂn‘a
m-riﬂln firm. B'-end for details, H

Research De

Associates pt..
ou.-.n Ave. N. Minneapolis 132, Minne-
sota.

GOOFIEST Signs! Craziest novelties!
Assorted samples $2.00. lists included.
;_Au“ Mad Hooise, Box 875. Oalveston,
EXAS.

STAMP COLLECTING

OUT-0Of-print hour.s at lowest prices!
You name it. we find it! Fastl service. No
obligation. International Bookfinders, Box
3003-PM. :B.etertr H!Ill- f.‘.'l.ll!

" FREE Ca Books all subjects.
Dept.

FREE Catalogs!
u?'t East Seventh St.,

rs. 107 Sout
Miami. F.urida 33131,
P‘IJBLISH 1:'vl;lur book! Join our sucnm
ful authors: All subjects invited. Send for
free appraizal and alled booklet. Carl-
;‘Mllv é‘reﬂs Dept. PM, B Fifth Avenue,
1.C. 11

HOW And where to send for birth certifi-
cate, marriage certificate. divoree record.
All 50 states, Save Lime, woIry, mohey.
Send $1.00 to Samek Sales, Box 452, Culver
cll! Calif.

BODK-E' New or nut-ul’-]]-‘::nnt. Monson,
l::.z,t M3, 4524 Montview ver T. Colo-
rado.

72 POPULAR MECHANICS

SPECTACULAR Reductions! Afghanis-
tan 50 different (rmlurl $1.50) 50¢. Viet-
nam 50 different “]ﬁ, $1. ‘15} 5&0
Indonesia 50 diﬂm‘en rly
All three collections $1. Llwmallnr l!t!'r
30 years in business. Hundreds of bargains
for adult collectors. Midwood Stamp Com-
pany, 147 West 42 Street. New York. N.Y.
10038

PREE Beautiful Congo set. Please in-
clude dime posiage. re Island Stamp
Company. Box 3TC, West Islip, New York.

1co }IITITER other Germany—10¢! Ap-
provals, Stamp Adventures, 8-PM Ballour
Street. Valley Stream, New York.

TERRIFIC Stamp bargain! Israe], Ice-
land, San Marino, plus triangle set, plus
Anti Borneo, Virgin, Scots, Congo.
R a, plus 1-.: e aumu book, All four
offers free. for mailing ecost.
Empire Stump Cnrmti{m. Dept. PM,
Toronto, Canada

PENNY Forelgn stamps, neatly mounted
in jumbo books in Scott order., Bullot
?npplr&n%al. 1454 Coney Is. Ave., Brooklyn

DEALERS Wholesale list. Poslage 5¢.

Frank, 5031 Queensberry, Baltimore 15,
Maryland.
HISTORY In The M issues! &5

different U.S. stamps, including airmails,
special delivery, postage dues, high de-
nominations, etc.. some over 75 years old!
Only 10¢ with approvals, Offer to adults
g{rsl:r. Littleton Stamp Co. Lattleton, Bl,

1000 DIFFERENT Wordwide $1.00. Uni-
versal, Box 6. Kenosha 5 Wisconsin

300 MIXED Worldwide 235¢. hrthur sm-
ley. Box 222, Uxbridge, Mass.

START A
Steele, 1117-
94607,

roval business. Details 25!
A Franklin, Oakland, Calil.

MAYFLOWER Stamp album 250 407
fllustrations. 64 pages. Approvals accom-
panying. Niagara Stamps, St. Catharines
T01. Ontarlo

CANADIAN Mint stamps., world mint
sets, on approval. Week lists. Adults
only. Newton, 321 Ridout South, London,
Ontario, Canada.

ABSOLUTELY Free 50 worldwide. Re-
guest inexpensive approvals. University
Stamps, P.0O. Box . Pompano Beach.
Florida.

TREMENDOUS Collection. All different,
Wholesale prices. Time payment plan you
can stop anytime! Batisfaction guaran-
teed. Details free. Sjoquist, 1435 Cherry-
dale. San Jnu. Calif,, 95125,

OLD Scnrm U.5. seconds on approvals.
Slight imperfections. lowest prices. Hern-
field, Clintonhill Sta., Newark 8, N.J,




U.8. Stamps. Pree
Postmark. Box 542 R,

55 DIFFERENT U.S5. commemoralives
25¢. Penny approvals, Peters Stamps, Box
643, A.run:tml Va. 23218.

PREE Mammoth collection innludin:
world's smallest stamp, plus $10.00 air-
mail even Scott's International or Master
Global Albums when you buy our foreign
approvals. Bargain Stamps. 1414W McFad-
den, Santa Ana. California.

‘FANTAETIL' Fizh triangles! WValuable
“"Ben Franklin™ on Canal Zone! Flaming
bi-colored volcano triangle! Lovely Olym-
pics triangle! Plus icy Greenland. weird
wild beast issue and others. 10¢ with ap-
provals. Roseland Stamps, Spring Lake 2,
Michigan.

5 ANGOLA Native women plu.-r Monm

discount catalog.
Great Neck, N.Y.

nudes. 30¢ Approvals included. Carter, 231
East Seventh, Anchorage. Alaska 09501,
FILL Your albums. Very low cmt Free

, 66, Takapau,

dehﬂs ajrmu.il.ed CFCE
H.B., New Zealand.

PHI INES Commemoratives (Re-
public). 15 different for only 10¢ to ap-
proval aplalunu. Capital Stamps. Ferrys-
burg 2E, Michig:

COLORFUL Packet I!rﬂe Requ i
nrn\rl.l.l Gorliz. Box 265, Park R']dn IIP

u. S Canada price list 13“ pages., s, 700 11-
lustrations, stamp identification 15¢, Thom.
4808 15th Avenue, Minneapolis, Minne-
sota 55417,

50 DIFFERENT U.5. commemoratives
10¢. Approvals, Gordon Davison., Henni-
k:er New Hamp.

5000 STAMP Grab bags! $2.00 each.
Many plctorials, sets, ete, Free bonus. Sat-
isfaction /refund. Stamp Service, 1488-X,
Huntsville, Ontario, Canada.

SENSATIONAL, Cclnriul nh!latellc 5e=
lection 10¢. Accompanying approvals. Lin-
stamps, St. Catharines 801, Ontarlo,

FREE! 55 Different triangles, pictorials,

others. Colorful low- %rined approvals. L.
Fﬁ!ﬁl PM-9, Box 81 Portland., Oregon

FREE Mint UE_Ca-mlw 250, -Bar-lhé-ina
-E!:_m:tln Boulder. Culurnd.o

WILL Rogers air! Htlir:npr.,!r lrjangle‘
Plus Monte Carlo dove triangle! Stamp
rinted in solid gold! New York Empire
te Bldg. airmall. love!y Congo orchids

TRADE Your duplicates! Toward for-

25 LARGE American commemoratives

elgn approvals. Complete information 10¢. 10¢. Accompanying approvals. Free
V88, X 98-P, Newton Highlands, Mass. | foration gauge. Linstamps, 8t. Cath
02161, 101. Ontario.

FREE 10 Cuba, with reguested ap- ICELAND: Illustrated list. Handling
provals, Cabrera Stamps, 164 Mulberry | 10¢. Kristinn Ardal, Eeflavik Alrport,
EI New York, N.Y. 10013 lneinnd

HELIGDMND Stamp free wlth a prov-
als. W-B Stamps, Wilkes-Barre, Penna.

102 different worldwide. B&¢
handling. Approvals, Tampoo, Box 341,
Dﬂtalh lllin.ol,a.

CILI‘-' U.S. space-fillers. 15 Scott.
Staru Malden Bridge, New York,

lﬁm FOREIGN £1.00. 5000 $3.00. &DOU
USA-commemoratives, airs, revenues, 19th
Century, high values, ete., $3.00. No ap-

FREE!

Karl

provals. Meyers, 5321 Fleming, Richmond,
California.

"M.HLTRIT.HLNI!‘ Zoo" monkeys, leop-
ards, laughing hyena, birds, triangles—
free. Approvals, Willlam Deems. 236 Race.
Ravenswood, West Virginia 26164.

200 DIFFERENT Germany 10¢ to a
proval applicants. Rothsehild. 3112 'iI'B.'n
Ave., Washington 28, DC

DISCONTINUING hupmval businesk,

200 different stamps 25¢. Norge, Ho-Ho-
Kus. N.J.

100 DIFFERENT Fine U.85. 15¢ Stamp

& Coin Co., Box 322, Henuha, Wia.
FREE!
rovals. Premiums.
eld. Ohio.

50 DIFFERENT Countries 10¢ Approv-
als. Harland, 3410 Kesterwood, Knoxville,
Tenn. 37918.

ICELAND: 30 different onl
ker, Box, Higersten 6, Bw

“Mystery’” stamp pax:lz Ap-
Dancer, 75-P48, Mans-

$1.00. Kim-
L

EXTRAORDINARY! Free: 20 different
Finland to those requesting approvals,
Hn&znburt Box 1303 Chil:agu

.&.NIM.&LB 50 different 25¢ cnlnrtul ani-
mal approvals. Littletos Stamps., P.O. Box

, 384, Littleton, Colorado.

in full color. ete. 10+ with approvals. Sun-

ny Stamps, Apopka 24, Florida.

$1.00 BUY Germany — catalogue, com-

memoratives. Langheinrich. Munchen 23.
Sturystr,
UNITED States urtue list. 132 uaues

price 30¢. Mark Hanna, 335 Fifth Ave..
Finshurzh 22, Pa. 15222,

12-3¢ OR 10-4¢ mmm:nm_rnt:l.ri-_ nlﬁleé '

for $2.00. {(Qur choice).

INTERFLANETARY Fostal essays 10e.
Extraordinarily colorful. interesting ap-
provals, Cmrn stamps Virgil 901, Ontario.

100 DIF‘F’REE‘«I‘T 10+, Colorful low priced
approvals. High. easy obtained premium
Karklins, 2224 W. Oakdale. Chicago 18.

FREE—Trilangle collection. 24 all differ-
ent to approval applicants. Carpenter, Box
310, Claremont, Calf.

CANADA, Ca.p-ex trains, u.tugtmnch.
Beaver only 10+ Attractive approvals.
Rheaume, 6591 1lth Ave.,, Montreal 36,
Canada.

1250 WORLDWIDE Stamps 51.00 post-
pialﬁ. Richard Wull, Star Prairie. Wiscon-
sin.

FREE Alghanistan
approvals. Cooper, Box
5. California,

._I;‘FEE-E—_-EE different stamps.
Eurﬁ;;h. Russell, Box 1387, Glendale

FREE! Three new
ai.lju approvals. Alpaughco,

_ort set. Reguest
5053. Los Angeles

with ap-
5.

tl;l n t : _I!urtllm sels.
Highbridge,

50 YEARS old. 15 different United
States lum?: at least 50 years old 10¢
with low p: ed United St.utes ApOTovA'S,
Jaxon, 145-P, Bkiyn. 20, New York.

Pricelists free, '
:Sqdﬂ_.;_nith. Box 83-PM ‘Rugby), Brooklyn 3,

35 DENMAREK. 10¢. Approvals. Cuillo. '

521 Hemlock Street. Brooklyn B, New York.

FREE! 100 different worldwide with ap-
provals, Griffis, 29761 MacIntyre, Livonia,
Mil:hinn

BAH.&WALFUR Silver Jubilee, free to
approval applicants. Ahlborn, 2151 Gratiot,
Saginaw. Michigan.

FRENCH Pictorials. 10¢ with approvals,

: Ethar:er Box 111'.‘14 mhlngtan 13. D.C.
U.8. BhRGAIH I.l]ll diﬂerenl. 35¢ with
beautiful worldwide approvals, Stamps,
Eennebunk, Maine,
SOUVENIR Sheet Costa Rica =183 mint

with approvals 20¢. Ron Eshelman., 251 N.
Dellrose. Wichita 8. Kansas,

ONLY 10¢! North hmfr:ca collection
plus 121 I'nreign flag stamps. Valuable get-
acguainted o Big collection of menu-
ine, all-different postage stamps of Green-
land iNorth Pole). St, Plerre. Newlound-
land. Canada—Eskimos. Indians, 1882
Eritish Columbia & Vancouver Is. Cent..
Nova BScotia, ete. United Nations. U.B.
Etamps—I18th Century. Arst plane, steam-
boat. Emny express, many others, Also,
colonial & eivil war commems, Plus flag
staomps of 121 forelgn ecountries, Extra!
Collector's catalog;
stamps on approval: and “How to Recog-
nize Rare Stamps.’”” Send only 10¢. Ken-
maore, Miliord EF-634, New Hamp.

OUTSTANDING Bargains! 200 better
stamps £1. Bargain lot: sets, packets, rare
singles $2. Glant assortment $5. High val-
ue packet $3. No aporovals. All pur stamps
g0 into bargain lots: satisfaction guaran-
'tqeed. Persile, 436 N.Y. Ave.,
NY

TRIANGLES. 25 different 10¢ appruuls

'lH"-'EETED Errr:-r " Da Hammnrnkjuld
3¢  with Augmn.]s Be mont Stamps,
Washinﬂmx. 20015

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

307 WORLDWIDE DifTerent 25¢. Sensa-
tonal approvals, MNiagara Stamps, Sl
Catharines 201, Ontario.

00 DIFFERENT Given f[ree with ap-
provals, Particulars. Windsor Stamps,
P.O. Box 735, Santa Clara, Callfornia.

GIANT Approvals. Thousands different
1¢ and 2¢ each. Wahl's Stamp Exchange,
':nnﬂ' Farragut, I_'.'hlu.la. Il ﬁuﬂi

165 DIFFERE’N‘T U. 8. l:umm:mumthu
;ll"nu ls{mrstl.mm 73% Ordway, Freeport,
no

FIFTEEN Fhlli.tcllt: zoological specimens
10¢. Approvals. Free watermark detector.
Crown Bl.l.m.pu V‘lril] 301. Ontario.

50 DIFFERENT Old_ U.S,

Revenue
stamps 50¢. Winchester Stamps. 45 Win-
chester Rd., Mansfield, Ohio.

60 DIFFERENT U.S. (30 commemora-
tives) 25¢. No approvals. Seldenberg,
Salem 169, ﬂrﬂun

CANADA A nmr.als Your want lists
filled. Valley Stamps, Little Valley, New
York., 14755,

U.8 Mint imperforate Harding (=611)
1.00. Elpruw.ls accompany. Bill Egleston,
Clearfie] Utah.

NEW IQH U.5., Canada catalogue 204,
New-Way Stamp, Lawrence, Hm

" MILLION Forelgn stamps! 2¢ each! Send

for thrilling, glant approvals! ABC
%ta.lﬁlpa. Box 6000-MB. BEan Francisco 1,
i

| diamonds.

exciting selection of |

Brooklyn 25, |

Howard Davison. Suncook 6 New Hamp- |

shire.

| 233-A, Buffalo 21

uauu PENNY Anprn\rals 'Ifl.ltll'll fur
you, Many from exotic countries, pictorials
alrmalls, new issues. Tilbury, x BE62,
Mewark 1. M.J.

FREE 100 worldwide with pen
alz. 10¢ handling., Bkytop,
Binghamton, N.Y.

TELSTAR Stamps lfC!amerDunn luue}
3 big. colorful, mint, 5¢. Package approv-
als accompanies, Dean’'s Stamps, La Valle,
Wisconsin,

0 DlFFEHEHT Commemoratives 1893
up 10¢. gprmals K&B. Box T70.
Brooklyn 2:! ‘N,

FIVE Complete mint setz, British Em-
pire, only 5¢ with appru\rnls Jeans
Stamps, Dept, M4, B89 Orange Grove
Blvd., North Fort M}'eru Florida. 33‘903

FREE Mint set! hppmtals ACCOMPANY.
Stampeao, Bm: 7:31 Memphir. Tenn is1n1,

1025 DIFFEREI\-T Stamps §1. Dﬂ Approv
als. Klondike, 682 Jefferson, E]zln Illnoil

STAMP cultﬁ:linn outfit, mc!udes psck-
et worldwide stamps, nine triangles, two
new African Nations, topleals,
package hinges, watermark detector, Milli-
meter-perforation gauge. Everything, 254
with approvals. Loraine Q. Brown, Mar-

fon, Michigan

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

WORLDWIDE, 50 all different, ahso-
lutely [ree, just to introduce our Incom-
parable approvals. Kent Stamp Company.
GPCI Box 87, Brwthn HN.Y

FRI‘,-_E“.’_ Congo triangle set! Boy Scout
25 others different. Ap%rﬁ\rnls

enny npprw-
x 1022-PM,

beauty!
I;‘nmbridzt Box 411, Camhrld‘zt

SAN MARINO—25 diﬂm’ent only 25:'
Worldwide apprmaﬁs‘ljnc]uded Cole, Box

FREE Bird set on cover, Lists, Gaillard-
Apesteguy, St Plerre Miguelon Islands.

WHITE Ace stamp album for United
States commemoratives. Send for litera-
};l:f. The Washington Press, Maplewood,

SERIOUS Collectors—want list service. |

Mo approvals. B, Reid. Pinedale, Wyoming
BID41.

PENNY! .ﬂ.uprmalu! Regardless bntl.lwt

Kloster, 4184—52nd Street, San Diego b,
California, =

U. 5. approvals. Low prices. Enagle
Btamps. Romine Ave., Pittsburgh 26,
Penna
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FREE! 222 worldwide. 10¢ handling. FREE Coin supplies! Glant coln list 10¢
Penny approvals. Jun:. 1601 North Stan- | (refundable). Economy Sales, Mansfield,
, Los Angeles 48 Massachuseits.

U.8. Mint specials! Flag set, complete
§1.00; 1¢, 2¢. 3¢ lamous Americans (21
different), $1.00. Free list. Brooks, 2323
Avenue X, Brooklyn 35, New York.

UNITED HNations 15th anniversary sheet
with first day cancel, as commemorated
by Russia. Free! While they last, with
llm'.-rm-.l.: Fhilatelics, R-J, New Paltz,

INTRODUCING Our betl.er United Slates
approvals we offer 15 United States slamps
including Columbian, Bi-Centennials. fa-

mous American, airs, others: only 1D¢
Stamps, Box 64-PM. Brooklyn 28
H'rw York.

UHITE:J States commemorative mlIm-
tion containing 33 different—10¢. Approv-
als. White, 516-A Avenue L, Brooklyn 30,
New York.

PENNY Approvals. Thousands. Bargains
for pennies. Gifts with purchases. Penny
Stamps, orn.u.zt cnll.tnruu

100 OLD Uulled Btates between 1861
and 1835. $1.00. Roush Stamps, 51 Chesti-
nut, Mansfield, Ohio.

FREE Monaco nudes. Approvals, Stamp
Ranch. 802 Addison, Chicago 13, 1L

25 B'TA.HPE Hr only 10¢! This ma.hh
moth value includes airmails. pictorials:
S 1 102 connl it s ncorale’ Mywdlo
ing up eAn
Stamp Company. c:.mtlen B0, Ntwls;url,

SELL Your surplus gwd grade stamps,
Write, describing fully what you have.
\Fl.nrnr Shirk. Leoanon, Pennsylvania.

AMAZING OFFER! 200 Uniied Elnlzs
stamps—including commemoratives, air-
mails, high denominations to $1.00. On
10¢ to approval applicants! Illustra
bargain lists free. Mystic Stamp Co.. Depl.
80, Camden, New York.

701 U.B.A. 35¢ (plenty commemoratives).
Request & . Horace Gatewood,
Winston-Salem, M. C.

FREE! 50 Turkev. 10¢ handling. Ap-
provals, Berthmld S:ampﬁ Troy, Ohio.

FREE Bin.mp wallet with approvals.
Wide selection collections by couniries,
Clark. Bux 2& C. Wilmette, Illinois.

m.m o) . Amazing new plan
builds r collection systematically.
country country. Only 50¢ weekly. Free

details. Ware, Hom-oe 75, Conn

FHEE! 25 Eitm 10¢ hl.nd:ll!.‘l! Mlm'm-
als. Bellet, Mapledale, Hazel Park. Michi-
Ean,

COINS, TOKENS, CURRENCY

LINCOLN Cents 23-85. 24-8. 21-BP. 18-
EP, 17-8D, 19-8D. 20-8D, 25-8D. 0-8D.
30-8D, 28-8D, 27-8D, 55-8, 54-8P, 32-D.
33-P, 39-8D, 48-8, 34-D. 1908-P, good to
fine complete lot %£0.95. Rolls 1955-8 fine
to x.fine $14.75. 1948-5 $4 .95, 1954-5 $2.50,
Berry, Box 1241, Orange, California.

20 ‘DIF‘F.EREH‘T Hexlcln em'ln.vnl £2.00
Robbins, Box 66, McAllen, Texas,

100 FOREIGN coins for $2.95. Valiant,
Box 635%0M. Phoenix 5, Arizona.

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

100 P’DREIGN minl $2.95. 2 Mexican
silver dollars $1.00. Mexican half dollar
50¢. Thunderbird, Box 188M. Tolleson,
Arizona.

“COINS Hn[aztn! w:urllls favorite!
Lists eoin values. Illustrated. Sample 25¢:
1 year $3.00: special: 3 months $1.00.
Water 5t_, Iola, Wis. 54045

COIN ﬁurgalm galore. Ilustrated lists
10¢ (refundable). Hulchinson's. Box 6256,
Philadelphia 36, Penna.

LARGEST Coin magazine. 288 pages,
50¢. Secrapbook. 7320-J Milwaukee. Chi-
eago 21,

GIANT Illustrated catalog listing hun-
dreds of bargains in coins and supplies.
anly !501! Rarcoa. 31 Nerth Clark. Chi-
cago 2.
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BARGAIN List! U. 8. colns, accessoTies.
Stamp pleaze, Hugh's, Hickory, N. C.

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

UNCIRCULATED 1835 Pony sil-
ver commemorative medal $1.00. Coin lists
free. Bayers, 1000 Unaka, Johnson City.
Tenneseee,

25 BEAUTIFUL Coins from 25 countries.
Mostly uncirculated. Terrific assoriment.
$1.00. Hindley. Box 'mlt Aurora, llllnnu

INDIANS, Lincoln, Liberty nickels. List
m¢ Evans, Box QI:IH Atlanta, Ga. 30319.
1964 UNITED States, foreign. US. eoln

BOCESSOTY 3.

&
nesola.

 DOLLAHS. 1880-81 S. Mint uncirculated
£2.50 ea. Coin cata e 50¢. Schultz, Salt
Lake City, Utah 84110.

TOPS! Free llluatrl.ud booklet
To Collect Coins.”" Approvals.
Coin Co.. Littleton E1, N.H.

FIND Rare coins & stamps! Handy.
lightweight ‘‘Leciro-Mag’ illuminates,
magnifies. Guaranteed! $0.85 Headman
E.;nmw;priws. Box 361, No. Hollywood, Calif..

RARE Lincoln error! 1959-DDD **Triple
D" brilliant uncirculated, $7.50. 8. Levin-
son, Box 557, No. Hollywood, Calif. 91603,

WORLD'S Greatest coin magazine and
Iwooden nickel. 10¢. Lawrences, Anamosa,
owa

WANTED Jeflferson nickels, good condi-
tion: 10380 T0¢. 19385 $1.50, 1039D $3.50.
19398 50¢. 1950D $7.50. Other coins, dates,
alzo wanted. Send list what you have.
Ih;nma, Box 335, Amsterdam, New York

11.

TWENTY Page 1964 retail price list of
US8A and Canadian coins 10e¢. Our retail
selling on thousands of coins and
coin ecollectors supplies. Bryson Incorpo-
rated, 612A White, Toledo 5. Ohilo.

“How
Littleton

UP To 200 from coin investments. Free

| signias, Box 71-M,
catalogues, 52 |
Hobby Salez, Box 4034, St. Puul lﬁ Min-

details. Etamped-envelope. Bale. 2008 West |

Madison, Sioux Falls, Bouth Dakota.

LINCOLNS: 30 different belore 1940 plus
19600 =zmall date, $1.40. 22 different 8"
including rare 19558, $1.60. Harris, Box
860G, L‘up-erunn California.

GOLD Coins. Foreign and American.
Ll“tts‘ Cook, Box 181, Jackson 5, Missis-
SPP

BRILLIANT P'ru-n-! sels:  1850—§7.95,
1960—%$6.75, 1961—$3.85, 1962—$1.65, 10631

—-$3.35. John Vatican set $6.50. Bar-
gain lists Bebee's, 4514 North 30th,
Omaha, Hehrukl. 68111.

LARGE E:ntllsh mnnles I]ﬂ,ﬂ_-u differ-
ent, $1.00. Ten different farthings 51.00,
fiteen different half-pennies $1.00. ten
different 3d Silver $1.50. All four packets
§4.00. English catalog §1.00, American cat-
alog £1.75, Canadian ecatalog $1.00. All
rostpaid. Current lists 10¢. Molzan, 3228
Fruitvale, Dakland ml.i!lornia Hm

THREE Wtsl Berlin=-German coins. 35¢.
Many uncireulated. Stewart, Box 22169,
Ean Francisco, California. leﬂ

2.CENT I.‘.hpper '?sc large cent §1.50:
Morgan dime an gquarter 65¢:

Morgan half ll 15. Ne son, 346-P, Rye,
New York
FREE “JFK'" or "Tke'" medal. Send 5¢

ctamp for mailing. Hano, 1588 Third Ave-

nue. New York.

25¢ BRINGS buy and sell lists. PDS
Coins, 114B Nassau Rd., Massapequa, N.Y.

ANTIQUES, RELICS, INDIAN
00DS, CURIOS

10 ARROWHEADE From 10 states $£1.00.
George Smith, 9825 Conway Drive, Indi-
anapolis, Indiana 46236,

BELLING 20000 Ancient arrowheads,
spearheads. ete. List free. Lear's, Glen-
wood., Arkansas

ARROWHEADS 10 for $3.00. List Iree,
Hyde's, Rozemar Rd., Parkersburg, W.Va.

HOBBIES AND COLLECTIONS

WANTED. Cigarette, tobacco cards.
Write: Charles Bray, East Bangor, Penna.

COLLECTORS Matchbook covers. 100
different unused. $1.00. Album $3.00. Cat-
alog 25¢. Helene Edelman, 1311-C East 84.
Cleveland 3. Ohio.

AMERICAN Newspaper, complete, origi-
nal., dated before 1880, $1.50. 35¢ stamps
brings catalogue. D, R. Spaight., Book-
se.‘:ltr. Tall Timbers 1. n.urrln.mi

GIANT Nature hobbies pricelists 25¢.
%nll:cm Wonderland, Box 1170, New
or

INTRODUCTORY : World aircorps! l'l'I.I!
Airforce metal badge, 23¢; foreign meda
50¢; illustrated milit catalog 25¢.
way P4, N.Y
Want Ad Hubwm.* monthly.
2700 Bay. Pine Bluff, Arkan-

THE
Sample 25¢.
zas, T1601.

PRECIOUS STONES, MINERALS

SEMI-Precious uncut gems. Ten rtiﬂ:r-

ent for $1.00. Request list 30,

“m? 201 San Francisco. Santa Fe, He-
exico.

IDENTIFIED Mineral specimens, cas-
siterite and lists 35¢. Minerals, Winston,
Ijzw Mexico,

GOLD—Native sample. Own mining.
Moneyback guaranitee. Postpaid. Lester
l.ea Box 1125PM, Mt. Shasta, California.

an DIFFERENT Mineral stones with de-
scriptive  history, $2.00. Phillips, 1290-P
Cottonwood, Banning, Calif.

EARTH Science. Rockhound's National
Magazine. Bubscription $2. H E-mnle 35¢.
Bcrx 13&1 PM. Chicago 90,

OET i Jeaty Baskar MR o
gem cu
craftsman can be without. Pull of hlr-
f:'“"‘ exclusive items, low prices from
rgest suppliers and authorities in the
Free new catalog just off the press,
E;un for the asking. Write Grieger’
. C=-12, 1633 E. Walnut, Pasa
Callfornia.

I:II.

PHOTO FINISHING,
CAMERAS, PHOTO SUPPLIES

PHOTOGRAPHY For pleasure or profit.
Learn at home. Practical huil: training.
Long established school booklet.
American School of Fhutuxréﬁhj 835 Di-
versey Parkway, Dept. 3451 icago GDE14.

CUBSTOM Enlargements [rom your nega-
Live. 4x5, 15¢; 5x7, 25¢:; 8x10, 35¢; 11x14.
75¢. Add 25¢ handling. Stewart’s, 5687
Norwood. nrlmgmn Calif.

IMPORTED Pocket size camera, uses
120 films. $2.00 post paid. Marblile Prod-
&Fuhﬁm North 27th Street, Omaha, Ne-

FREE! smd now for phutogm}lhlc bar-

gain book. Dept. 1-K-1, Central Camera
E:n:ﬂ n::ri 230 Bo. Wabash Ave.. Chicago
: nois.

EXPLODING Opportunities with wour
camera. Big earnings. Amateurs and pro-
fessionals. Free information. Photoprofits,
1802 N. Nevada, Colorado Bprings. Colo-
rado.

50 MINIATURE Photos with glue backs
for $1.50. Send photo to T. Canaze, Box
1642, Waterbury, Conn

FOR The price of one you get free KEodak
film plus 2 sets of prints. B&EW: 8 or 12
exp. rolls. only $1.00. Kodacolor: 8 or 12
exp. rolls only $4.00. BMM processed $3.75:;
Kodachrome 135-20 (slides) 5325 Plus
[ree film! Redstone Free Film Lab., Dept.
PMJ. P.O. Box 50, Huntsville, Ala.

SLIDES From your negatives. pholos.
Color or b&w. Ten, $3.00. 35-8lides, Green
Mln Falls, Colorado.

A FREE Kodak roll returned with each
black and white or Kodacolor developed
and printed, fast s=ervice. lowest prices,
imnmtud quality send for free mailers.

nomy Photo Ber'rlu . P, M., Box
1111. Albany 1. N.

12 EXPOSURE Roll 70¢. Wallet 25 for
HM Mail in Photo, Box 707, Lowell,
ARE




ﬁlciumn ].!Mln fans! - o h
q Lty in ?ﬂﬂ t!. ust
$1 for with E‘uh Im}). back
nm day. Craftsmanship mtl.'sed Bend

reel or request mailers and

m' ce list of complete photo-finishing serv-
jees. Direct Mail Photo, Box 8352-PM.
Pittsburgh 18, Penna.

FAST. Hi-quality finishing. Eodacolor
rolls: eight jumbo prints $1.898. Twelve
$2.49. Twenty $3.48. Reprints 15¢. Also

low B&W prices. Custom Quality Studio,
Box 4838, Chicago 80.

Eﬂlﬂ BQN;H.PI[LI:.'F munﬁ. l.d.ﬂril.l!t'l-‘ ﬁ' i
cording, music publishing companies. $1.00.
Dept. PM, 6110 Santa Monica, Hollywood

38. California. ) |
MOST Simplified piano-organ ﬂmrd
books No. 1&2 $1.50 each. Tﬂ?&‘lrlem

534 El‘._l]ﬂl.:}‘ Ave., Mamaroneck,

SONG Ideas wanted Write with active,
professional songwriters with publisher
contacts. Records made. Share rovalties.
Send ideas—{ree examination. Songwriters’
Associates, 236 W. 55 SBt., N.Y. 18-P.

NOTICE: Hero Camera hereby discon-
tinue accepting mail orders temporarily
at the request of Japan Camera Industry
Association. Tourlsts may still buy famous
Japanese cameras at Hero Camera Store
3-5, Nishi-Ginza. Tokyo.

MOTION PICTURES AND
SOUND EQUIPMENT

22 PAGES Loaded, used 18MM. sound,
silent movie bargains. Gaines, 14544-PM,
Vanowen, Van Nuys, Calif

16MM. Movie subjects. Gordon, 28-53
Bteinway, Long I-I:n.d City. 3. N.Y.

16MM Sound films features and shorts.
Bedner, 5300 So0. Talman, Chicago.

16MM sound-projectors. films, new,
used for sale. Pree catalog. National Cin-
ema, Tl Dey Street, New York City, N.Y.

5.000 8-16 MM. Movie films. Free cata-
logues. International, Greenvale, N. Y.

SONGPOEMS Wanted! Collaborate with
professional songwriters equally. Share
royalties, Bongwriters Contact, 1619-D,
Broadway, New York 1

1964 ACCORDIONS Wholesale. Free cal-

| aleg. Import Center, T120 Balli Dr.. San
.Tns.e 29, l.“,':lii’
EK‘.INGWRITERS Poems. Hollywood's

oldest most reliable agency will complete
professionally correct songs, recordings.
Thousands of satisfled customers, Free ex-
amination. Movie Center Music Company,
f{lai Homewood Avenue, Hollywood, Cali-
OrTila.

SONGS Wanted. Pay royalties. Send

thirty cents for copy. Song Request Maga-
zine, Mount Morris, Michigan.

SONGPOEMS Wanted. Send poems [or
offer. Nashville Music Institute, Box
532-PM. Nashville, Tenneszee.

USED Professional guitars, amplifiers,
drums. Write: Musie, 1215 War Memorial
Peoria. Il

MOVIE Film! Free catalog! EBOvR,
47th Holly, Eansas City 12, Missouri.

FREE Catalog! Bave on 8/Bmm.-16mm.
film and supplies. Superior, 448 N. Wells,
Chicago 10.

BMM. Movies, Bilggest selection awvail-
able an —0 . railroads, Holly-
wood classics, wild life, antique automo-
biles, World War II, many others. 200
titles in color! 16mm. new, used also. Big
Blackhawk catalog free. Blackhawk Films,
324 Eastin-Phelan Bldg., Davenport,
Iowa 52B05.

HOME Movies lémm-8mm. B&W &
color. World War I, World War 11, Eorea,
Civil War, many others, Also color slides.
Free lists. Col. G. B, Jarrett, Box 173,
RD =1, Aberdeen, Md

RECORDS! Discounts on all LP's. Free
detatls. Citadel Record Club. 545 Fifth
Ave., Dept. 2, New York 17,

POEMS Wanted for musical utun: and
recording. Send poems. Free examination.
Crown usic Company, 49-C West 31

| Btreet. New York 1

| 510 East 1ith Street, New York 9. N.

SONGPODEMS And mn wanted! Mali

to: Tin Pan Alley, Inc., Box 405, Radio
City Station, New York 18, N. Y.
ELECTRIC QGuitars, amplifiers, whole-

E:.a:.tlirl Free catalog. Carvin, PMM,. Covina,

GUITAR. Banjo Making books, Plans,
woods, necks, tools. List 15¢. B:tmi'nq#.

COLOR SLIDES

ACCORDION-O-RAMA, 8T4 Broadway,
New York 3, N. ¥. Tremendous discounts.
Top brands. Free brochure.

HAWAII: All subjects available, Sam-
Ellu Catalogs., $1.00. Avery, Box B&261,
onolulu 15, Hawail.

ALASKEA Color slides, 10 for $5.00. Tri-
bn'u Co., Box 211‘ Auhurn Maine.

ROSE_Parade I'Hi—mlur mot'ies—mlur
slides. Closeups of floats, beaug gqueens,
Bmm 50" $5.00., Complete 200" $20.00, 2x2

color slides set 60 $12.00. Send cash, check, |

MO. Satisfaction guaranteed. Rose Parade
Movies, 862 No. Fairfax, Dept. =279, Hol-
lywood 46, Calif.

COLOR Blides, 2°x2", thousands travel.
railroad, wild life, circus, Civil War,
World War II, Miss Universe, nickelodeon
sets. Top gquall Priced low as 10¢ per
slide. Big Blackhawk uulog
hawk Ims, 323 Eastin
Davenport, Iowa 52805,

free! :B]ac‘:-
helan Bldeg.,

COPY Your color slides by attaching
slide duplicator to your camera. Informsa-
tion free. Electron Development Co., Box
1743, Bpringfleld, Illinois, 62705.

TRANSPARENCIES Wanted. Up to
2500.00 each. For information write Amer-
::c:ﬂ[tblor. P.O. Box 46372, Hollywood 48,

MUSIC AND MUSICAL
INSTRUMENTS

ACCORDIONS, Guitars, chord ns!
Save 5. Famous makes. Free home trial.
Easy terms. Trades. Free catalogs. Mention
instrument., International Musie Mart,
Dept. R, 2003 Chicago Avenue, Chicago 23.

SWIBS Music boxes, movements. Me-
chanical-electrical, Splelman, 131 West
42nd, New York 36.

PLAYER Piano books. S8end for free lilt_
Vestal Press, Vestal 11, N.Y. 13850.

ITALIAN Accordions Manufacturing.
T600-M Cottage Grove, Chicago 198, I1linojs.
Piano, Chromatics. Hohners, Concertinas.
Wholesale catalogs free.

POEMS Wanted for musical seiting and
recording by America’s largest song stu- |
dio. Send poems, Free examination. Five
Star Music Masters, Dept. 63, 6 Beacon
51.. Boston 8, Mass.

RADIO, TELEVISION
AND ELECTRONICS

TV Service order books for use with your
rubber stamp. Low cost. Free catalog
Oelrich Fuh!ll:aticms Dept. 3A, 6556 W.
Hinlm chluro Ill. GDESE.

CITIZEN'S Band automotive generator
filter $2.50. Voltage regulator fAlter $2.50.
Engineered Products Company, Springboro.
Ohio.

BEGINHERB Radio kils. Dtnd.! radio
$1.25. Audio amplifier 3$1.50. Transizlor
radio $3.50. No soldering. Lecironix., Box
42, Madison Helghts, Mich. 48071.

BRAND New tubes. World's lowest
prices on radio. TV-industrial, special
puipose tubes. Write for free varis cata-
log. United Radio., Newark, N.J.

MAKE Amazing radio [rom razor blade,
Really works. Guaranteed plans 50¢. Mini-
ature powerful germanium diode radio kit.

complete £2.75. Philippi. Room 222 3166
H‘.lple Drive, N.E., Atlanta 5. Georgia.

ATTACH Adaptor to conventional ster-
eo amplifier. Add two speaker cabinetis.
Witnest natural sound reproduced with |
full inecremental locations. Unit encap-
sulated, Guaranteed. $39.95 prepald USA
Stereasphere. Box 3008, Dept. PM. Hunts-
ville, Ala. 35811.

| JANUARY 1964

RADIO & T.V. Tubes—33¢ each. Send
for quant:ty discounts & free list. Cornell,

| 4213-7. Uni.m tr San Diego 5. California.

10 DIS’TAHCE Clys'i.l.l. sel plans, 25¢
Catalcg. Laboratoeies., 1131-C  Valola,
| Redweod City., California.

COLOR T.V. $258 S2¢ all piograms
colored! Attach in seconds. Stale screen
size. A.C. Novelty Co.. Box 1793. Pills-
hul.'II.'I Pa. 15230.

GOVERNMENT Surplus
Picture catalog 10¢. Meshna.
Mass.

TRANSISTOR Radios repaired: $5.00
Covers repalr. return postage. Guaran-
teed. Mall radio, $5.00 to: D & W Elec-
lruniea 124 H!Iitnp Baxter, W. Va. 26580.

FIX Your own TV. Save B0%! Send
for free illustrated chart showing how!
We'll include giant electronics catalog.
Zalyiron, 461 Jericho Turnpike, Mineola,

radios, parts.
Nahant,

TAPE Recorderz hi-fil components. Sleep
learning equipment, tapes. Unusual values.
Free catalog. Drruner 1523 Jericho Tpke,
New Hyde Park 3.

COMPLETE Prerecorded tape inventory.
Free lape recorder discount catalog. Baxi-
l.'gu‘n;) 1776 Columbia Road, Washington

SCIENCE & CHEMISTRY

CHEMICALS, Glassware, apparatus, Ioo-
logical. biological specimens. 20¢ up, Cata-
log 25¢. 50 credit on 1st order. Ashdowne
Bros., 18450 Grand River. Detroit 23,
Michigan.

AMAZING New book ol science experi-
ments., formulas, and cata'ogue of labora-
tory supplies. Only 35¢, National Scien-
tific Co.. 13 So. Park Avenue. Deptl. PM-1.
Lombard, Illinois.

LOW Cost chemicals. Catalog 15¢, Brad-
iey Laboratory, Box 7842, Portland. Ore-
0.

SCIENCE Fair projecis in Biology. Chem-
istry, Physics, Math, hundreds of ideas.
Act now, send 50¢, Brown Research. Dept.
Bl. Box £6491, Houston, Texas TT006.

FREE! Experimenter’s Dream Catalog—
Eciem Fair edition. Physics. math, bi-

ology. chemicals, glassware. Frey Scien-
tific. 273 Orange., Mansfield 1. Ohio.

NEW Low prices, scientific materials,
chemicals., glassware. instruments. Gilt
certificate and extensive illustrated cata-
log 35¢. United Scientific Company, Wau-
paca. Wisconsin.

WOMCO Chemical Co. Chemicals and
chemical apparatus. Catalog 25¢. Booklet
of experiments 50¢. Box 681, .
Pennsylvania.

ROCKET-Balloon. Four feet tall. Hun-
dreds of feet altitude. Over one mile dis-
tance. Uses common fuels. Send $3.00 for
three. Product Development. Box T27B.
Mendota. Minnesota.

CATALOG 25¢. $10.00 order brings [ree

ndables kit. Used listings. Laboratory
Sales, Box 161-A, Brighton 35, Mass

BUDGET Priced chemicals. apparatus,
Elnlagj Catalogue 25¢. Mid-States Scien-
tific. 7053 M. Clark. Chicago, Il

ROCKETS: New illustrated catalog 25¢.
Single and multistage kits, cones. engines,
launchers, trackers, lechnieal Iinformation,
etc. Fast service. Estes Industries, Pen-
rose T, Colorado.

CHEMICALS And apparatuz for indus-
trial. analytical. and private laboratories.
Catalog 35¢. Dept. M-30. Blological Sup-
:ﬂ-’r Ncﬂ"i' 1176 Mt. Hope Ave., Rochester

ILLUSTRATED Catalog: Chemistry.
mineralogy, biology 25¢. Tracey Labora-
torfes. Evanston, Illinois.

UNUSUAL Chemistry books, courses,
kits! Rare chemicals. cheap! Catalog 25¢.
NSC, Box 11133, Palo Alto. Calif.

EXPERIMENTER'S Handbook free with
bigger discounts catalogue, 25¢. Hagenow
Laboratories, Manitowoes, Wisconsin.
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BUSINESS OPPORTUNITIES

BIG Money. Learn electric appliance re-
pairing at home in your spare time, How
automatic washer-dryers, refrigerators,
and all kinds of appliances work, how to
find what's wrong, using the Christy elec-
tronie trouble tracer, how to fix them. We
show you how to get business, what lo
charge, how to buy parts wholesale. Make
$5-8 per hour by operating your own fix-it
shop in your kitechen or basement. No pre-
vious experience or training required. En-
roll now—pay later [rom earnings. Bend
for free book, Christy Trades School, 3214

W. Lawrence Ave , Dept, A-5203. Chicago
GOB25.

NEW Free franchise plan offers 2007%-
1000%: profit! Candlecrafting, a multl-
million dollar fleld, offers men, women,
families opportunity to start own spare
time home business on shoe strln% irow
big. Start earning almost at once, hig
£5.00 hour, y¥ear '‘round demand, Custom
candles sell for $2.00-820.00 each. Materials
cost PENNIES! Big companies can't com-

. Send for free franchise plan and
acts on home instruction and how we
start you in business, Candle Institute,
Dept. X-130, Fallbrook, Calif.

DOLLS! Dolis! Dolls! We feach you to
make, repair, dress and sell, Stu at
home. Earn while learning. Free booklef,
Doll Hospital School, Studio MC-14, 11826
San Vieente Bivd.. Los Angeles 48, Calif.

BELL Advertising book matches. Write
us today. we put you in business by return
mail, handling complete line ad book
matches in demand by every business right
in your town' No investment; everything
Buperior. Maich. Deot ME-160 7530 B

atch, ‘ -164, L
Greenwood, Chicago 19, TIl.

MAILORDER Merchandise.
d'ror-lllhlpm mta Kozar,
ey

NAMEPLATES [or offices, hO:ITI.!'ﬁ dnn
Free sample, Economy Signs, 282014
wena Avenue, Los Angeles 39, Calt!omil

EXTRA Money! Spare (ime. Tnb]enw.
bandsaw or jlgsaw required. Write: Work-
ﬁ:p. A3B00 Harney, Vancouver,

Washing-

LEARN Sewing machine repalring. To

$125 weekly. Sparetime. Supplies. Add to

ent businezz. Write today! Taylor
rvice, Box 484, Cupertino, Calif.

LEARN Landscaping and the growing of
flnnl‘.a Start a profitable business part or
11 time. Free information w!thuut obliga-
tion. Lifetime Career Schools, Dept. Ig C-
:H. llaﬁls ﬂan Vicente Blvd., Los Angeles,

THE World's most faselnating business
for profit and pleasure explained in our
new book. Free details, mrite. 2360-62
Ban Miguel Road, Salinas, California,

NOW! Low priced plastic laminating
machine. JS85CO, 2623-M Columbus, New
Orleans, Louisiana 70119,

INSTALL Burglar alarm systems. Big
r:‘nﬂt home business. Beginners start spare
ime, without mechanical experience or
costly ipment. Free starter plan.
NABCO, pt. M701, 11071 Massachusetts,
Loa Angeles 25.

PROFITABLE Mail _r;rder business. He
independent. Details free, Ideal. Box 357-
BT, Valley Stream. N.Y.

MANAGE Motel or resort. Men, women,
couples ean make high salary plus apart-
ment. Pick your own location with our
employment assistance, rn st home.
Free Booklet. Mote]l Managers Tralning
Schoal, Dept. PMC-14, 612 So. Serrano,
Los Angeles 5, Calif.

LICK Automation. Be Independent. not
dependent, make as much as $6.00 per
hour, full or spare time with your own
saw, cutlery, scissor and tool sharpening
business. Treyco sharpeners make it easy.
Start for only $34.95 Pactory-to-You.
Mnnu back guarantee, Write Treyeo Prod-
ucts, M. Tonawanda 15, N, Y.

KILLS Millions of outdoor insect pests
hourly. No chemicals. Authorized “'Death-
Ray"” dealers make biz money, Blitzen
Corporation, Box P-67, Ferndale, Michigan.

76 POPULAR MECHANICS

Wholesale |
158 Belleville, |

Ro- |

| Work home. Catalogue free.

| Ave.,

IMPORT-Export opportunity, profitable
world-wide, mafl-order business from
home, without capital; or travel abroad.
We ship proven plan, for no risk examina-
ticn. EXperience unnecessary. etalls.
Mellinger, M701, Los Angeles 25.

PAINT Murals for profit, Earn $10-815
per hr, Mo art exp. needed, NMew projec-
tion method. Paint $100 murals for “‘pen-
nies' in i i.nl Huge demand [rom bara.
builders, etc. Free success plan.
Associated Murl.lljau. Dept. E-1C, 135
Vesta, Reno, Nevada.

MATL Orders t four trade magazines

$1.00. Mailmart, x 1129-H, Los Gatos,
Callf. 95031

$70.00 WEEKLY—home, spare time,
Simplified mall bookkeeping, Immediate
income, eagy. Auditax, 3474la, Los An-
geles 34

lHPﬂRT-E:purt bu:‘meu made easy,

Complete setup service, not just instruc-
';ln%gss Hermes, 152 West 42, New York City

SECRETS! Becrets! Maill order success
revealed by internationally famous expert
who discovered how to make home busi-

ness fortunes, Beginners: Get [ree copy
“"How to Make Money in Mall Order.™
discloses free advertising, fitable prod-

uets, everything! No obligation. Write
Mailco, 1554 Sepulveda, Dept. MT01, Los
Angeles 25.

YOUR Golden opportunity. Free infor-
mation. Al Desimone, 411 Seventh S5t..
Santa Rosa, Calif.

FLABTICS. Cash in now with my new
home producers ‘‘No-Selling”’ plan. I sup-
ply everything—even financing! NPC. Box
2332] GP Los Angeles II

HADE :Hl] 000,00 Ty'plng at home, Guar-
anteed proof. Amazing information. 15
Lenore Pelgen, 30-F Washington, Oak
Park. Ill. Dept. P.M.

4007 PROFIT, Sell products mailorder.
“Internation-
Chicago 21, Illinois.

6347

BECOME Tax consultant., Graduates
earn $1,000-%3,000 every tax season pre-
paring returns evenings. Stale approved.

al,” Parnell,

National Tax Training School, Monsey
H-2, N.Y.

HUGE Profits! Mail order importing.
Free information. ITIS-PI. Box 454, Hol-
Ij'wmd Calif, 80028

150.00 WEEKLY possible, repairing

T.V.'s with my fast, easy, beginners meth-
od. Write Richard's, PM-1, 2708 Althen
Cleveland, Ohlo 44109,

FLOCK-PRINT Technicians earn big
profilts. Experts ide wou to success.
Sereen printing and ‘‘deep pile
velvet'" spray flocking. Earn money In {as-
cinating industry or your own profitable
home siness. Actuml samples. Career
fact book free! Flock-Print. 8816-AZ West
Romaine, Loz Angeles 38, California.

OFERATE Profituble mall-order. Write
Wayne's 3016-J Channing, Washington 18,

BAWDUEBT. Tin-cans, Newspapers. 200
uses, Instructions §1.00. Charles Company,
421“.&::{ Norwood, Ohio. Satisfaction guar-
an 4

BIG Money raisin
structions. Worms,

fishworms. Free (n-
oute 9, Waco. Texas.

BECOME Home manufacturer, Process
profitable, unusual snack food item. In-
structions, supplies. everything provided,
Free samples, detalls, Home Processors,
Box 522, Allen, Texas.

BEGINNERSB. Start your own mallorder
business, Write: Thacker. 220-C South
Mission Ridge, Rossville, Gmukn

EARN $500 month making new hull.d-
ing product. One hour dafly in r back
yard., Sells for 20 times cost, experi-
ence necessary. Start with ]m than
$£100. £25.000 sold from one location past
year. Pree detalls, HTC Industries, 205
Illinois 8t., Danville, Illinols

I'LL Send you full-size f{amous Blllr
home products for free trial, to help ?
make more money, spare time or full
time. Show I[riends, neighbors, take easy
hig orders, make B_f!nzmua pruﬂtl Write
Blair, Dept. 31A Lynchburg, Va.

| ligsaw necessary.

STOP Throwing away boxtops! They're
worth money! Some, 25¢! Inquire: Box-
TD‘FE'MB Cedar Hill, Texas.

OWN Your own WH-‘L!ITI Auto stlore.
Over 4,000 now n?;utl.ns Minimum in-
vestment $14,000. ee training. No retail
experience necessary. For complete details
write G. M. Wilson, Room 8531, Weslern
Auto, 2107 Grand, Kansas City, Missourl.
{Indicate gecgraphical area preferred.)

JOHN F. Kennedy Personalized necktie.
New, unusual, 100% arnel triacetate. 2%

width. Blua blac: brown, mMAaroon, Erey.
HN F“t 1 doz, $18.00. Armi Maki,
and, Detreit, Mich. 48217

MOLD BStatuary, pottery, tiles, novel-
ties. 5¢ materials makes dollar sellers!
Particulars free. Marblelzing Service
Edwardsville, Illinois.

Hﬁdrauun jacks. Easy. Profit-
Bul’li: Pa.rta Bupply, 3000

REPAIR
able. Write
Mountain, El

FREE., Jewelry, nD‘PEIT..‘." bargains,
coby, 1715 E. Mercer, Seattle 2, Wash.

MAKE $46 From square foot plywood:
Free delails. Woodart,
Bridgewater, Mass.

PROFIT More with less investment!
Own a United Rent-Alls store—the store
that rents most everything, 400 stores now
operating. Less than 2% faflures in 15
years. Many cholce areas open. $7.500 in-

Ja-

vestment n . No retail experience
necessary. Write J. A. Carter, United
Rent-Alls, Inc., 2627 N. 27th. Lincoln,
Nebrasks,

PACKAGE At home for self-service
racks. Mall order drop-ship plan brings
fast profits without investment, No direct

selling. We auPplg everything. Home busi-
ness plan free! HPC, B0T HPA Sunset, Los
Angeles 13.

AMAZING New guide, “How to Acquire
an Adequate Income for Life.”” Informa-
tion free! Mann, D-286, Hillsdale, New

Jersey.

BUILD Amazing business, Service oil
burners. Terrific profits. Startiling, reveal-
ing literature f{ree. Mar-Lin, GEDS,
Portland, Oregon 097266,

FREE Book “'890 Successful, Little-

Known Businesses." Work home! Plym-
outh=-772R. Brooklyn 4, New York.

REFILL Propane hand torch %Hm&m!
TMC, 2232 Wiseconsin, Wash., D.C. 20007.

PAINT Murals for profit, We furnish
leads. Earn $10-%15 per hr. Mo art exp.
needed, New projection method. Paint
35100 murals for *‘pennies’’ in paint. Help
fill huge demand. Free success plan, Asso-
ciated Muralists, Dept. E-1C, 135 Vesta,
Reno, Nevada,

LEARN How to start, operate home mail-
order business at minimum cost., using
'atest, successful methods! Write: Lomar,
Box 1812-PM, Seattle, Washington.

LIQUID Rubber., plagues, rines.
Plastercraft supplies. Sample, detalls free.
hﬂin Novelties, Box 206P, Leavittsburg,

0.

SENSATIONAL Cuslom casemaking
home business plan bri orders dirtcujr
to you. We sugjplr materials, instructions,
everything. huge demand from
exlesmen, phntosrap ere, musicians, 1001
olthers., Free details. CCBC B05-CPA Sun-
set. Los Angeles 12.

FREE Details! Importing, world trade,
mail order. Jaydee, Box 1054, Decatur,
Georgla.

DROP-SHIP Your way to mail order
fortune. Details free. Guice, 429 Bel Alre,
Waco, Texas.

MAKE 832 [rom 49¢
details. A-1834 Edgeland,
40204,

ece vinyl. Free
Lucisville, EKy.

ABBOLUTELY Free, Mailorder *"'Home-
;‘oru Bulletin.'' Neil H. Tasker, Shamokin,
it

MMLORDER Bimplified! Dro
od. cntnlog del.utls Ml.uct
1831, San Francisco 1

ip meth-
acker, Box

HOW And where to raise capital, Details
free. Financlial, Box 785-PM, Springfield,
Missour! 65801,



CARPET ers earn $10.000.00 year.
Learn ca aying from [llustra in-
struection k. Send £1.00 to Torkel Jaa-

sund, 9949 Shore Road, Brooklyn 8, N.Y.

TESTED Mailorder methods, Literature
Iree., Arco, Box 61, Forest Hills 75. N.Y.

LEARN To sharpen, repair, and service
lawn mowers, also straighten crank shafts
intnﬂ Wirt's, 2418 Gnahn. Burlington.

oW,

SIMPLE. Pleasant mail-order can net
$12,000 year. Write Rutward, 2010 Bryant,
Columbia Station. Ohlo,

FREE “Franchi=e Profit Letter™ tells
how unigue NFR service iz helping thou-
sands seeking profitable businesses. Write
tuday. National Franchise Reports, W-528,
333 North Michigan. Chicago 1.

HOW And where to obtain capital.
Reliable Service, Rome Clty, Ind.

MAKE Money [rom newspaper cli pmu
Some clippings worth dollars. Details {
ia:in“tsnm 5, 1255-N, Englewood, Cuiurado

5200 WEEKLY'! “'Selling Houses' plan
0 easy, wﬂl amaze you! $1. ﬂn or free de-

tajls. Mr. Btanley, 3336 W. Belvedere,
Bnltiml:-rr 15 M.i}rrlan —_—_
FREE Bonklet.r Promlble spare'r.lrne

business bronzing baby shoes! Complete |

set-up on credit. Elktavi,
Los Angeles, Callfornia,

HEW! Free booklet. $8.70

hour, Work from car. All year. rt time.
Full time.
business. Non-competitive, No experience

needed. Easy to learn. Eversone a custo-

an 69048-B,

mer. Vital service. 21 days from today
you can be on road to £15.000. in=-
come, Get in on ground floor. No selling.

Loads of repeat business. Flex-Cote Cor-

t.p!r-

I.l‘.:inl:l. 30 West Sunrlze Highway, Val- |

Btream 1, New York.

EARN nmou month nperuln: Book=-
keeping Tax Service. Details f{ree. Uni-
versal Bookkeeping, Box 664, Springfleld,
Missourl.

PROFITABLE Catal mailorder busi-
ness! Vikari's, 468-PM. Third Avenue,
Salt Lake City. Utah 84103.

NEYMAKING Homework books, [o- |

MO
lios. Pree lists. Ralph Underhill,
Arkansas.

$216.00 A
bench grinder. Write today.

Beebe,

Month. Epnrt time.
P. M.

315 Westport Road., Eansas City 11, Mis- |

souri.

LEARN Profitable mallorder
Earnings unlimited. Write,
118-A Oakhill Dr.,

EARN $30 up dally, Specialty {tems [or
homes, patios, pools, gardens. Write: Box
JIJIT, chtm'hur: Arlzona.

PROFITABLE Home mailorder business,
Write, Newcraflt-AC3, 415 Main, Portland.
Texas.

LIQUID l:llnu auto polish, $2.50. Lasts
indefinitely. 000,000 worth sold. Mod-
ern H:ruhmdlu Box T7531-PM. Los An-
geles 7, Calif,

COLORGLAZED Concrete pottery made
without molds. Patented method. Cemetery
products, novelties, tiles. Basement leak-
sealing. Money-making project:. Booklet,

Greenville. 8

Bagwﬂl'n. l

| amazing profits,

detalils [ree. Men only. National Potteries

Company, Grand Rapids, Minnesota.

PIANO Tuning learned quickly at home.
Tremendous fleld! Musical knowledge un-
necessary. Information free. Empire
Sehool of Plano Tuning,
doah Station, Mliami,
{Pounded 1935),

“HOW to Write Letters That Sell."
mmt manunl h}‘ experl. Literature
free. Christopher Hellinger, Court Streer
Road, Syracuse, New York., 13208

BE A real estale broker. Be your own
boss, Prepare easlly and gquickly at home
regardless of age or previous experience,

Florida

Free book tells how. Weaver School of
Real Estate. 3517-F Broadway., Kansas
City, Mo. 64111

COPUBLISH 'Mall Sale -‘nm:rusEr.
leading mailorder paper. Cnpﬁ\; and de-
tl.lluz 5¢. Vanroy 8Shirk., Lebanon,
17042,

SELL Books by mail, 400% profit. Royal,
Box 450-X. Cleveland 27. Ohio.

READ ressive Malltrade, the maga-
#iné that tells how to make money b

mall, %urur brings sample and specia
ofler, IIt.nde P.O. Box 357, Sheboy-
lum. Wl& 53083,

Box 327. Shenan- |
33146, |

© pluge.

| bling belts,

BIG Money raising fishworms and crick-
ete. Free literature. Carter Farms, Plains,
Georgla.

TO $100.00 Weekly. Sparetime, home op-
erated mallorder business, Successful be-
ginner's plan. Everything supplied. Lynn,
10420-M Natlonal, Loz Angeles 34,

BAKE New greaseless doughnuts in
kitehen. Sell stores. Free recipes. Mont-
gomery, 3605 South 15th, Minneapolis 7
Minnesota.

5400.00 MONTHLY Ralsing glant fish-
worms. Soilless method. Charlie Morgan,

Free protected territory. Own | Bushnell. Ploride.

PLASBSTERCRAFT Mclds, liguid rubber,
plasters, flocks, candle supplies. Catalog
and manual free. Blue Rapids Supply,
Blue Raplds, Kansas.

WORLD'S Largest wholesale supply.
Buy from 679 American, European, Japa-
nese wholesalers. Tailormade suits {rom
Hongkong. 123 dropship catalogs. Rock-
bottom prices, Free details. International

| Iabrics.

Buyers, 216-MM Jackson, Chicago 6, Ill. |

CIGARETTES. Make 20 plain or filler-

tip for S¢. Faclory-Iresh pipe tobaccos.
Mild wopical favored Phi ine cigars,
Facts free. Moberly. Box 4027, Owensboro,

Eentucky

VENDING Machines. No selling. Oper-
ate g route of coln machine: and earn
amazing profits. 32-page catalogue free,
Parkway Machine Corporation. 715 PMM
Ersor Street. Baltimore 2, Maryland.

EARN 3240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. Big money paid for serv-
fce that make: cuts, tears disappear from
Steady demand. Detalls free,
Fabricon. 1532 Howard, Chicago 26, IIL.

BAEKE HNew greaseless doughnuts in
kitchen. Sell stores. Free rec Melvin,
3605 SBouth 15th. Minneapolis Hmn

MINK Raising information free. Cnm-
lete. Lake Superior Mink Farm, Buperior,
El. Wisconsin

BIG Mopey raising fishworms and
crickets. Free literature. Carter Hatchery,
Plains., Georgia

AMAZING Succezzes through [ranchises!
Become exclusive [ranchise holder your
territory. Information rushed. National
Franchize Reports, MP-528, 333 North
Michigan, Chicago 1.

MAKE It big! Bell mailorder manuals,
Tremendous market., profits. Free detalls.
E‘zﬁ“m Publications, Columbia Station,

0,

WANT To make bj
£10.00 profit In an
invisible meud!u Make tears, holes
Appear from clothing, fabrics.
year-round dam-.m:l from cleaners,
dries, homes, Details free. Fabricon, 1585
Howard, Chicago 26 Ill.

money at h

dis-

ome?
ur possible with |

EARN Money ralsing fishworms for us! |

Write: Oakhaven—38. Cedar HIill,

Texas. |

BUY Direct from factories. Appliances, |

cameras, watches! Pree detalls! Cam Co..
436 P.M. B_Iooml'ltld Ave., Verona, N.

EARN Money evenings, copyin
plicating comic ecartoons for

and du-
vertisers,

, Adservice, Argrle 1, Wisconsin.
laun- |

fishworms.
usko 6,

FABULOUS Profits ralsin
Picture folder free. Excello,

| Mississippl.

“YOUR Phone Is Your Fortune' iz a
course that tells you how to turn your
telephone into dollars. Price $1.00. Richard
Sale, Publisher, P.O. Box 8741, Richmond,

J.  Virginia 23230

MAKE Money from old tires. Operators |

clearing $400 weekly.

N. Lincoln, Chicago 13

VENDING Machines. No selling. Oper-
ate a route of coln machines and earn
32-page catalogue free.

Equipment rcosts |

. 5800. Get facts. 8 & S Patents, Inc., 3511 | gicmﬂnl designs.

| mess manual,
| $1.00. Hillcrest,

Parkway Machine Corporation. 715 PMB

Enzor Street. Baltimore 2. Maryland.

LIQUID Molding rubber, free informa-
tion. Chaney's, 15-A San Jose Blvd.,
Jac.‘unmille 7. Fla.

| Information [ree. Opportunit
. B7-B. Lemon Crove. California.

MOSAIC Tile for fun and profit—make
trays, hundreds of other items. Do murals,
Start home business.
inest guality imported tile, trivets, glue,
wholesale., Instruction book, busi-
wholesale price list,

Dept, PM-1, Post
Box 427, Chlcnsn.

MAKE Hune,\' writing without editors,
Magic home plan, Write to sell right awnay.
Club. Box

grout.
only
Office

SFELL Champinn AC. Autolite spark

plugs, Reconditioned, electroplated. guar- .

anteed 10,000 miles. 100% profit. Free
sample. Lee Plugs,

ton 3, Texas.
OPERATE Home mallorder

business.

Vosncek Printing, 4444A1 Ute, San Diego, |

17, Calll.

AMAZING Manuflacturing
Free list of manufacturing formulas.
ler Of Company, Fostoria 16, Ohlo.

its! Selling Champion, AC, Autolite spark
Precizgion reconditioned, silvery-
.;lnted guaranteed 10.000 miles, Up to
087 profit. Free samples, details. Ind
Bpark Plug Co.. 4620 Braeswood.
Huuutun 35, Texas,
MAKE §50.00 dally! Sell air operated
vacuum cleaners to service stutlons for
£10.50, Your cost only $0.50 postpald.
Pree details. Inka Industries, 2408-M
Crocker. Houston 6. Texas.

MM.{'E: $12.00 profit each dozen
Thompson's, Loganville

F—
00,
W!.nu:main

'.I"!:NDING Machines make money, Cata-
Izaag PRI.I'.E 808PM Spring Garden. Phlla.
£

1608-A Roberts, Hous- |

opportunity. .
Pres- .

NEW!' Birthday item! Profitable side-
line. Details. Rose, Box 11206-5. Philadel-
phia 17, Pennsylvania.

UNUBUAL Mun::rmakl
Free literature. Eaton's,
tralia. Wash. DB531.

?DRE:G-N dmns—currtnr.r wholesale per
10, 100. Jolie. Roslyn Hzightn New York.

MEN — Women!

opportunities,
O%PM Gold, Cen-

Start mun!’j‘ ~making

e ! plastic laminating business at home in
78 MILLION Prospects! Immediate prof-

spare time. Material that costs 11# brings
back $2.38, No canvassing or selling but
mail orders bring in $20 a day. Write for
full particulars {ree. Hush name on post-
card to Warner. Room CL-2-A, 1512 Jar-

. ¥is, l:'hlr:uu 26, Il

WE Purchase items you make at home
for us, Send stamp for detalls. Wolle
Specialties, Box 171, Center Line, Michi-
gan. 4!&15

BECUME A Natanr Puh]lc' Win extra in-
come, prestige, business contacts, Detalls
free. Stationers Exchange. P.O. Box 617,
Kilgore, Texas.

MAIL Sales Advertizer contains money
making opportunities galore! Sample copy
15¢. Marian Bourne. Lumberton Road,
Columbin. Miss, 39420

. RAISE !lahhltn on $500 month plan.
Free detalls. White's Rabbltry, Mt. Ver-
non, Ohio.

MONEYMAKING
OPPORTUNITIES

E?ER?BODY Likes fine candy and pop-
corn specialties, Make professjonally home.
Cur B0th year, nle Candles, B107.
Enst Orange. NMew Jersey.

FANTASTIC Earnings with any camera'
Experlence unnecessary, Many roven
methods. Free {actual infermation. Phote-
plan, Box 8383, Columbus 1, Ohile.

LEARN The secrets of repalring junk
batteries, Fabulous profits at home. De-
tails, Batteryman., Prunedale P.O.. Ba-
linas, California.

CHECE Protector prevents alterations.

Protect yourself, Sample $1.00. Dawn
House, Box 134684, Tampa 11. Fla.
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EASY To start rubber stamp business
al home in spare time. Make up to $9.80
an hour without experience. PFacts free.
Write Roberts, 1512 Jarvis, Room CR-2-A,
Chicago 26.

HAVE Fun—Make money! Atomic dis-
covery copies anything. Comies, pietures,
etc. Apply and presto, exact copy, even
color. For sample send $1.00. Magic Art,
é!lalli.! Huntington Drive, South Pasadena,

MAKE Exclusive jewelry,
Plate baby shoes. Make 5100 weekly spare

novelties, |

time, Details free, JO-CA, 468-D North- |

west T9th Street, Miami 50, Florida.

INCOME. Home business making wanted
new product. No experience. Free details,

EXPORT — IMPORT

JAPAN: Mail-order 26 page catalogue;
dolls, novelties, business Information,
manufacturers’ addresses, $1.00; Japan
Trade Directory, 10002 product illustra-
tions, £3.00; Tourist Guide, $1.00. Send
cash, Clarence Yamagata, 814 Toginbiru,
Marunouchi, Tokyo.

PLASTICS

MAKE Money fast. Bell eye glass users
Hold Tight Supporters, Sample, details
25¢. Ideas, Box 2528, Milwaukee 53214,

SALESMEN Make big profits zelling “‘do-
it-yourself™’ uign kits to merchants. Infor-
mation free. Slgnmakers, Inc., Dept. PM4,
Box 6628, Denver 16, Colorado.

PRINTING. Advertising salesmen—Ex-
cellent moneymaking sideline selling de-
calcomanip name plates, small guantities.
Automobile initials, slgn letters. Free

NEW Liguid casting plastic. clear, col- |
ors. Embed real Aowers, butterflies, pho- !

tos, coins. Send 25¢ for two handbooks.
"How to Cast Liguid Plastics"' and “"How
to Make Extra Money at Home."' Casto-

samples. Raleo, XL, Boston 19, Mass,

YOUR Own business—Used suits §1.50;
overcoats 83¢; mackinaws 35¢; shoes 121,¢:
ladies” coats 30¢; dresses 15¢. Enormous
profits. Catalog [ree. Nathan Portnoy
Associates, 2109-AA Roosevelt Road, Chi-

A, Kraft, Box 3358, S8an Diego, Calif. 92103. | lite, Dept. A-101., Woodstoek. Illinols. cago B, Il

TEAR Out this ad, and mail with NOW! Low priced plastic laminating ESTABLISH Your own business, Low
name, address for big box of home needs  machines. Details, Burr, 7645 Oakland. = prices on used clothing, shoes, household
and cosmetics for free trial, to test in Kalamazoo, Mich. 48002, goods. Unlimited profits. Free catalog.
your home. Tell your friends. make mon- MNorthwestern Distributors, 2120 No, West-
ey. Rush name. Blair, Dept. 31ABI1, EMBEDDING, Casting secrets {ree. | ern Avenue, Chicago 47. Illinois.
Lynchburg, Va. Sample 25¢, Crystal, 2848-B Montrose,

——————— | Chicago 18. BE The Popular Mechanics representa-

TYPISTS—Start profitable home serv-
lee. Wiite: Box 3015-AD, Milwaukee 18,
Wisconsin,

BOXES, Plastic. 200 sizes. Free list.
Althor, 2301 Benson Ave., Brooklyn, N. Y.

SEASHELLS. Shellcrafit and jewelry
supplies. Wholesale catalog 25¢, refunded
first order. Our 30th wear, Florida Supply
House. Eox B4TM, Bradenton, Fla.

PAINT Bigns for wvourself, others, Easy
with our letler patterns. Also '“popular

raised lette 3", Paulow. Crystal Falls,
Michigan, 49920.
FREE! Amazing [uel-oil money-saver

details. Sample. 25¢ postage. UR Products,
Dept. PM, 210 Fifth Ave.. New York City.

SURFRISE! Unbelievable! R‘ll:h'l;-l A=
lore $1.00. Satisfaction guaranteed. Natu-
Rex. Yucaipa, California.

FREE Money-making costume jewelry
cata e. Karen Originals P. P.O, Box
878. Bristol. Conn.

FREE! Redhot book. ""More Profit from
Your Advertising.” Lists—best mailorder
magazines, newspapers. Adservice, 5186-A,
Cornelia, Chicago 60613,

kﬂ.Il'.I UID Rubber,
10¢.” Wooley Company, Box 20-B,
Iinois.

molds, plastercraft

Peoria,

YOUR Own, easy-to-start, home mail-
order business, sparetime. Fascinating:
profitable! Write, Alfano, 19-PM. Pine,
Closter, New Jersey.

LEARN Repairing electric fence con-
trols. Profitable, easy, at home. Milllons
used. Free particulars, Copeland Supply
Co., Dunn, North Carolina.

obby supplies. Sample and catalog |

ARTISTIC Interiors. Cast tiles, bricks, i

also sign casting kits. Catalog. Duchess,
1005 First Ave.. Des Plaines, Iil.

10.000 vILUﬁBLE Trade secrets! Send
$3.85. Bertholf's. T39-PJ Sylvania Ave-
nue, Toledo., Ohio 43812,

$2.000.000.00 INVENTIONS, Send $500.00
check for 5 profits: $100.00 177, Wall
Street Inventions, 210 5th Avenue, (Sulte
B-108) New York 10.

AVERAGE $300.00 monthly
Learn photo oil coloring. Free placement.
Hollywood Enterprises. 1323P North Hy-
perion, Hollyweod, California 90029,

MAKE Money by mail.
£5.00., Tommy Wooden,
fordsville, Kentucky.

I Made over $75.00 profit per square
ard In my back yard! My booklet tells
w! $2.00 Efford Tolbert. Patrick, 5.C.

FRANCHISE—Own a Freemantel Voice
Institute Iranchize. Mall Order Home
Study Courses—speaking, singing. Free
literature. Freemantel Voice Inst., 111 W.
5T 8t.. N.Y.. K.Y

by mail.

Route AMun-

MAEKE Money {rom newspaper clippings.
Some clippings worth dulla:a.pebel.ai?upfrrlg.
grmlllnfs, 1255-N, Englewood, Colorado

78 POPULAR MECHANICS

ﬁiﬂ--psise book |

PLASTIC Embedders, jewelry workers.
We have everything. Findings., moulds,
sheet plastic, New eatalog 25¢. David Co,,
20 Garden St., Dept. M, Providence 3, R.I.

FORMULAS, PLANS, ETC.

tive in wour neighborhood and earn big
profits in your spare time. Write Popular
Mechanice. Room 1A, 250 'West 55th St.,
Mew York 19, N.Y.

BUY IT WHOLESALE

FREE!' Illustrated catalog picture mould-
ing, mitering service. Bauerle Cabinet,

! Hammond, Loulsiana.

FORMULAS—New! Exciting! Complete.
Latest monevmaking ideas for profitable
home manutmcturing business. Literalure
free. Chemanal, Box 2025-E. St. Louis 18,
Missouri.

COMPACT 0Ol reclaiming unit. Pllni
$1.00. Holeomb. Box 681, Pampa, Texas,

FORMULAS—All kinds. Amazing big
catalog, 10¢. Kemixal, Pu.r:'l'. R_jdse,_nl_.

LATE, Modern mlnufa-.c_'l-l-:-rl.;: formulas.

List free. Moon Chemical, Martvilie, New
York.

FORMULAS For latest money-making
dizcoveries, New! Good! Valuable litera-
ture free! Miller, Chemists, 1517-D, Tampa,

Florida.

AGENTS WANTED

TORTURE-Test your amazing shoe sam-
ple, Twist, pull, bend, wet it. throw it
down and stomp on it! 6 out of 10 buy on
sight! Prom $1.99 to %599, none higher!
Unbelievable beauty, style, wear! Guaran-
teed! Highest commissions, Big &bﬁds dis-
play free. Perfect-World Co., pt, 273,
Cinelnnati, Ohio 45215.

products, Direct from importer. Kiteo, 168
Market, San Francisco, Calif.

WILL You test new items in your home?
Surprisingly big pay. Latest conveniences
for home, car. Send no money, Just your
name. Kristee 115, Akron, Ohio.

RAISE Habbits for us on $500 month
lan. Free details. White's Rabbitry, Mt.
ernon 20, Ohio.

EXOTIC Earrings! Details {ree, Pair,
$1.00. Ohga. PM-501, Sigakenkusatu, Ja-
pan.

MAKE Money selling Readyvknot Lties,
slim ties, Free catalog. Phillips Neckwear,
22 West 22nd. New York.

MEN! Show wife this amazing offer!
Famous nationally advertized Hollywood
cosmetics pay 607, Make §25 day up.

Hire others. For free samples, detail, write
Studio Girl. Glendale, Calif. Dept. 23T4l,

| egquipment.
IMPORTS. Make big profits selling new | 4 . i veniory. Orders shipped complete

+ Mustrated catalog now!

| kong.

BIG Money taking orders for guaran- |

feed hosiery. Every woman a prospect.
Tremendous repeat item, Details [ree,
Donald Mietz, 6331 Mann Road, Akron,
Mew York.

BUSINESS Klit free! Posteard puts vou
in business! Complete line 230 shoe styles,
jackets! New discoveries pay big commis-
sions. No investment, d_ for free kit
Mason, Chippewa Falls K-476. Wisconsin,

AGENTS Wanted for established mem-
bership club offering unusual benefits for
bus drivers, Road Runners, Inc., GPO Box
1310, New York 10001,

GUARANTEED: Lowest wholesale na-
I.il:malli\:]. Mame brand merchandise. De-
tails: Hill's Wholesale House, Trowbridge
Foad, Coventry, Conn.

300 STYLES! Watch-ring catalog 25¢.
Empire, 1916-FB Fifth, Sacramento, Cali-
fornia 95814,

BUY At big discount. Send 35¢ for cata-
log. Kiser's Specialty Sales, HW. 27-8.
Box 6, Robbins, Tenn.

BUY Your next new. used car wholesale.
Postcard, Frador, Lakeville 5. Indiana.

AUTOB—1862 Galaxies $588. Brochure,
Knaust, Box 206, 5t. Peters, Mo.

PACKAGED for installment routes. Ta-
ble lamps, religious lam guilts, ecom-
forters, girls' dresses. Sales, 530 Davis
Road, Cheltenham, Penna.

FREE! Name brands catalog! Your own
high profit business. Sell name brands,
full or part time. No invenlory, no invest-
ment. More than 2,000 name brand items:
lowest wholesale prices. Watches, jewelry,
camerag, hi-fi, sterec radios-phonos, ap-
pliances, housewares. hardware. power
tools, luggage. musical instruments, garden
sporting . toys, many
8 flvors of name brands. Million

others.
in 24 hours! Send for free, beautifully
Separate whole-
sale price list. H. B. Davis Corp.. De
PM, 145 W. 15 St.. New York 11. N. Y.

USED And new watches §2 up. Pree list.
Bouthern Watches, 5-PM So. Wabash. Chi-
cago i,

WORLD'S Largest wholesale supply. Buy
from @AT9 American. European. JapAanese
wholesalers. Tallormade suits from Hong-
123 dropship catalogs. Rockbottom
prices. Fres details. International Buyers,
216-M Jackson. Chicago 8. Illinois.

LARGEST Wholesale supply source In
U.8. Furniture. clothing. electric appli-
ances, housewares, auto accessories, tools,
sporting goods. farm equipment., hobby
supplies, bargain merchandize, world im-
ports, Free detajls. Associated Wholesalers,
Box 52-DX, Burlington. lowa,

ELECTRIC Guitars. amplifiers, whole-
sale. Free catalog. Carvin PMW, Covins,

| Calif.

MEW 6-color deluxe below wholesale cat-
alog, Automobile catalog and others. Fur-
niture, r:lnthmf. housewares, appliances,
rel{rigerators, [reezers, washers, dryers,
televisions, radios, luggage, binoculars, hi-
fi. stereo, phonographs, recorders. cam-
eras, projectors, musical instruments,
sporting goods, toys, tools, typewriters,
watches, jewelry. Huge discounts on thou-
sands of name brand items, For free speci-
men list of actual factory prices—post-
card: Selbyco 5. Decatur, Illinois,



BUY Direct from factories! Appliances,
cameras, watches| Free details! Oam Com-
?3:, 436FA Bloomfleld Ave., Verons,

TRMH Sel‘.s $1.36. Recorders $6.70. Pis-
tols 5.7 Binoculars §1.20. Radios,
watches, ringu cameras, Typical import
?r!m. Buy from 685 American, European,

apanese wholesalers. Exciting detalls
free. Enterprises, Box 160-X5, Jamaica 30,
New York.

SALESMEN—DISTRIBUTORS

DOES A
sound good to you? Absolutely no invest-
ment uired. Write for full
Chester S8hoes, Dept. 708, Brockton, Mass.

SELF-Vulcanizing tubeless tire repair |

franchised distributorship with exclusive

details. |

$10.000-a-year shoe business |

protected territory if you invest $4,227.14

in merchandise and have promotional abil-
ity. Make up to $45.427 a year with full
coverage on state the size of N.Y. or Calif..
or any territory of 15,000,000 population.
Bend M.O. for $5.82 for trial kit to test.
Satisfaction guaranteed or money re-
funded. “"Top Man'' Dept, P-1, Box 13092
Tampa, Fla.

MAKE Extra money selling advertising
matchbooks. Pree catalog and sales outfit.
Matchacnrp Dept. PM-14, Chicago 33.

CALENDARS. Novelties. Full or part
time. Liberal commisslons. Fleming, 6535-
A. Cottage Grove, Chicago 37.

LONG Needed invention. Man to eonl,a.ﬂ.
service stations, Huge profits, Cyclo Mfg.,
3816 Dahlia, Dept. 106, Denver 1. Colo.

MAKE $280.00 getting just 10

$1.000.00 A Month for making dramatic
J-gecond demonstiration of amazing light-
weight Presto Fire Extinguisher, ew
chemical used by Airforce snuffs cut fires
instantly. Only $4.85. Terrific commis-
sions. Millions want it. Free kit. Merlite,
114 E. 32nd, Dept. P-66R, New York 16.

REFUTABLE Firm accepting distribu-
tors for fire detection equipment. Details:
Mlied Systems, 43 East St., Granby, Mass.

SENS.-\TIDN&L longer-burni=g
light bulb, Amazing free replaccment
guarantee. Never again buy light bulbs.
No competition. Multi-million dollar mar-
ket yours alone. Make small fortune even

New

spare time. Incredibly quick sales. Free
sales kit. Merlite (Bulb Div.). 114 £
ilnd, Dept. C-T4R, New York 18,

IF You're interested in making mone
m s0.1.4 8ee Lhe hundreds of exceptiona

opportunities in BSalesmen’s Opportunity

agazine, Send name for your copy, abso-

Iutl,-t:rﬂ{’ru, TE“ us :#at. rm;nre mg'lin::
oW, portunity, ‘N, Dearborn, Dept,
17. Chicago ln.l{illi:nma.

THE QUICK-TIE: A full-length, tie-it-
voursel, permanent-knot necktle. The
neckband opens: closes, Time and money
saver. Relails $1.25. Wear them. sell them.
Lang's 64 Fullnn Etreet, New York 38.

SUPER- Eﬂmitlue "Li;ten-ln-mjl pleks
up any telephone conversation! No con-
neclion to telephone necessary! Easily
concealed. Fantastic Frnﬂta with this ex-
clusive patented item! Bells iucrediblj fast

to home and business at only $2. Free
sales kit. Consolidated ;i!.n‘i'.\ﬁ'l.tsl‘,:l.tz.'ei1 IM'ZSJC

Washing ton BL..

£5.000 FOR Part of your free time. Your

Hoboken, New Jersey.

| own business, Fr!e selling outfit. Oppor-

rowers to |

try Campbell's Gro-Green fertilizer sup- |
plement, These ten demonstrators will ob- |

tain ten more. Free kit.
R{.‘H:hﬁllﬂ 69, Illim:ri.c

ELEGTRONIGB! 'I."ht magic word. With
the world using more electronic devices
every day you can cash in on the f[astest
growing industry in history. Sell electronic
equipment and devices to businessmen,
stores. and users, Send for free circular.
ﬁ:ﬁf Electronie. Galesburg 6, Illinois

SEEKING New products? Get my outflt
47 money-making specialties. Latest con-
veniences for home, car. Send no money.
Just your name. Kristee 156, Akron, Ohlo.

EARN 512,000 vearly. Only one sale daijly.
America's hottest seller, Human hair wigs.
Write Kitco International., 268 Market,
Suite 200, San Franclsco 11, Calif.

SELL Shaklee Products! Non-irritating,
concentrated organic cleaners for home,
Iactory and farm; cosmetics; food supple-
ments. Full or spare time, High commis-
sions and bonuses. Experience not essen-
tial, Charles Rutz, 12068 North Kedzie.
Chil:agcr 51 Illinui,s

HHKE Big mnneﬁ' t.ai.inn nrderu: [ur
Stark dwarfl fruit trees.

in their yards.
vines, roses, etc. Qutfit free,
Desk 30114, Loulsiana, Missouri.

Also shade trees,

I'LL Send you free stocking sample new-
est advance In hoslery since nylon. Pat-
ented, full-length. Stays up over-the-knee
without supporters, without girdle! Na-
tionally advertised price £1.95 Make mon-
ey Introducing to friends at $1.00 pair.
American Mills, Dept. 601, Indianapolis,
Indiana.

AUTGMATI{: Fire extln:ulsher Balu-
man- wanted, Out-0O-Matic. 1737TA East
31st, Denver 5 Colorado,

SELL Advertising book matches. Write

Everybody can |
now grow glant size apples, peaches, pears |
shrubs, |
Stark Bro's,

No delivery, no |
investment. Sample. Campbell Company, |

tunity te profit 8 cash
commissions, month s, Iree
insurance. Age no barrier. Full time or
rt-time. No obligation. Write Ortho-
ent, 1141 Brand Rmd Bl.em Va.
EARN Big cnmmiusiunu 1u1i or part time.
Show America’s largest line low priced
business printing and advertising special-
ties. Big free sales kit samplez hundreds
items used daily by business people. Build

wagu 1|1:1ud.ln
s,

| groﬂtable repeat buu.hte-su Blart rischt now.

| booming

ational Press, Dept. 8, North Chicago,

Ilinois.

EMPLOYMENT INFORMATION

JAPAN! Korea! Okinawa! Many hi-pay-
ing jobs available. Complete, detalled re-
ports $2.00. Japan Reports, Box 2202-C,
Newport Beach, California.

AUSTRALIA! Your skills are needed in
Australia! Adventure! Tremen-
dous opportunities! Government-assisted
passage, Il gualified. Detalls $1.00. Irving
Heyer, 535A South 6ith, San Jese, Callfor-
:1!!. 951 12,

TREMERDGUE Opportunities. U.8.A,
overseas, Choose jobs, locations, trans-
F}rtntlnn Free detalls. Occupations, In-
ermumnl Alrport, Bex 100-C21, Jamaica

\’E-ESEL Harbor work. ngr.s $25.000.00
per year. Four-month vacations, 20 days
on, 10 off with pay, Free 1963 information
and wage scale. Commander, Box 1354,
Duut 'J'El Plainfleld, N.J

FDREIGN‘ Emplu:.-ment " Construction.
other work projects. Good paying over-
seas jobe with extras, iravel expenses.
Write only: Foreign Service Bureau, Dept.
PM. Bra tnmh Beu::h Floﬂdn

DIRECTORY Of Forelgn-U.S.A,
poseibilities. Most  occupations. Up

ob
j'iu

| 8160000 monthly., Often free transporta-

ue today, we put you in business by re- |

turn mail; handling complete line ad book
matches In

right in your town! No investment: every-

thlns furnished free! Top cumminlnm
dally! Superior Match, Dept. M-164, 7530
8. Greenwood, Chicago 19, Illinoils,

1007 PROFIT on mustmml selling car

dealers rruduct guaranteed stop leaks in |

automatic iransmissions. Free samples for
demonstrations results in  repeat sales.

Eend $800 for trial samples. Guarantee
;quler Mig. Co., 23803 Sidney, Dallas,
EXAS,

demand by every business |

tion, Benefits. Money back guarantee, Send

£1.50 ($2.00 alrmall), C.O.D.'=s accepted.

International Em Iu ment Pl. Box 38,

_Ir:dia_narm!ls n. fana, )
WOULD You mns!drr a Federal job

overseas? Your Government needs men
and women in many occupational fields,
Send 51.00 for list of jobs,
addresses. Job Locators, 411 South Col-
1::: Iinckvme Ind.

e

hMERIC.nN Know-how sought here
{Canada) and abroad Top money. Pres-
tige. Every occupation now required. Often
free transportation. benefils. £1.00 brings
complete instructions, ourrent lists, ap-
plication form,. Satisfaction nuarlntﬂd
Director, Foreign Ol:r:uuanuns

Box 1865-PM, Station Muntrn 2
Cannda.

areas and |

| Chicago 28, Illinois.

JOBS, Ships, §100.00 weekly. Beginners,
mern, WoImern. SEI].I'I'.IE 18 Service, Box 17-M,
Brooklyn 8, N,

MERCHANT Marine. Men and women.
Top wages. Travel. Information. Captain,
Box 501-P. Reading, _Hmu_hunutta.

TWORK For the U.8, Government. Send
§1.00 for next five monthly issues contain-
ing announcements of FPederal job exami-
natioss, Good pay plus fringe benefits,
Civil S8ervice Reporter, 330 Newbury Street,
Boston 15, Maaaachuﬂett,s

DIRECTORY Rapnrta Cunstructimi
aviation, shipping, uilﬂ:eldu government,
mtnu[aclurlnf trucking, etc. foreign—
stateside. Helpful in[n:matlon plus job-
gett.in% tips on preparing application let-
ters neonditional money-back guaran-
tee. Only $3.00 ($3.25 airmail) Research
Services, Box 6768-PM, St. Louils, Mis-
souri 5314-{

$10,000 PLUS tax Iree. Fossible in trop=-
ical paradise! Details $2.00. Hall, 1322
Hudspeth, Simi, Calif.

JOB-GETTING made easy with your
own lttl.nnrt.ll resume! “‘Effective
Resume Gul ves you step-by-easy-
step directions. Includu sample resumes,
introductory letters, job-finding aids.
SBend $3.00 to Employment Aids, Box B6E,
Maplewood, New Jersey.

SPECIAL SERVICES

FILE Your patent application for less
than twent dullnru complete cost. De-
talls free. Burke, 85 Springside, Hamil-
ton, Ontarie, Canada.

LOCATING Service! Any item or prod-
uect. Jake Barraco, 478 Gardner, uth

Beloit, Illinols

EDUCATIONAL AND
INSTRUCTION

S8PEAK, Sing with imw Belf-training
records. Canfield, 2018-A Fiith ' Avenue
Bouth, Minneapolls 4, Minnesota.

PCC License in 6 weeks First class ra-
dio telephone, Results guaranteed. Elkins
Radio School. 2603D Inwood, Dallas, Tex.

AUTOBUGGESTION, Sleep-learning
headquarters! Tapes, records, books. Gi-
antic catalog free. Research Association,
24-PM, Olympia, Wuh!nst«un
WEETIBATUR Training. Free I:outllt
Complete home study plan. Certificate.
Mational Detective Academy, Box 374M
Garden Grove, Calil.

SECRET Investigations. Experience un-
necessary. Investigators ‘E’arumlars free.
George Wagner, MI125 est BAth, New
York City 24.

LEARN hucunrnuﬁnt Term soon, ‘Fme

catalog. Felsch Auction College, Mason
City 1, Iowa.

HIGH School diploma at home. Licensed
teachers. Send age, highest ffade com-
pleted for free details, No salesman will
call. Southern States Academy, Station
E-16, Atlanta, Oa.

PIANO Tuning qu

quickly learned with

home study course. Diploma granted.
American Tuning Schoel, Gllroy, Callf.

USED Courses! Booke! List 10¢. Bmith's,
124 Marlborough, Bllcm Mass.

MISSOURIL huuu:m l::hml Free cata-
I.og:wlx:ln Linwood, HKansas City P-x3,

LEARN Fmiuhtln!
reweaving at home. £10.00 earnings in an
hour possible making tears, holes disap-
pear from clothing, fabrics. Steady de-
mand from cleaners, laundries. homes.
Details free. Fabricon, 1534 Howard,

profitable invisible

e

INVESTIGATOR'S Course. Credentials,
diploma. Free information. SBouthwestern
Institute Criminology, Box 301, Geronimo,
Oklahoma.

FEHHJ.NEH]P ﬂarreemr Improve poor
penmanship quickly, Detalls free. Ozment,
Box 665-34, EL l.n:ruls HB I[

JANUARY 1964 79



SWEDISH Maszage. technique.
Put graduate. Home study, Residential.
oma. Dr. Swanson's Illinois Licensed

ool, 3808-PL Alta Vista. Chicago 13.

USED Correspondence courses and books
sold and rented. Money back arantee.
Catalog free. (Courzez bought.) Moun-

tain, Pisgah,

WOODWORKING And cabinetmaking
course for beginning and advanced home
craftsmen. Only complete low-cost home
training m avallable. Write for free
booklet. Interstate Training Service, Dept.
G-3. Portland 12. Ore.

Alabams.

BOOEKEEPERS. Oparate your own
“Dollar-A-Week"™ zystem. Elhs Box 200,
Cedar Grove. North Carolina

LEARN Asleep or awake! Records, tapes,
equipment! Free catalog! Drawer PM-5657,
Ruldoso, New Mexico.

MEN Wanted. Earn $125 a week and
up. Master a trade with a future. Learn
auto diesel mechanics in I:H.lr shops. You
learn with teols on real ipment. Earn
while .;'uu learn. Many of our graduates
eATD t 25 & week and up. Write for free
bullet! t. 15-!. Auto Diesel College.
ll'uhrllll.- 1.

OPERATE Collection agency; “‘Little
Gold Mine!" Pranklin Credit, Roanoke,
Virginia.

DRAFTING Pays big money. The need
for skilled draftsmen is growing constantly.
We teach you how to do Mechanical, Ar-
chitectural, Machine, Aeronautical. strue-
tural, Electrical and Plumbing Drafting
at home in your spare time. You learn by
making drawings of exciting projects. You
receive professional training, drafting in-
struments, d.ra'ltlnr. board, portable draft-
ing table, etc., ptft; as-you-learn plan
Free book. i.‘.:hrlst adezs School, Dept.
En-élsm, 24 W wrence Ave., Chicago

COMPLETE Your high school at hnme
in spare time with -year-old school.
Texts furnished. No classes. Diploma. In-
formation booklet {ree. Ametican School,
Ef?t'i X-145, Drexel at 58th. Chicago 137.

nois.

RADIO-Electronics course only $£14.95.
Includes all tubes. parts. tools, instruec-
tions. Write for [ull information. Edu-
Kits, Dept. 502B, Hewlett. N.Y.

INVESTIGATING Training. For free in-
formation write to 1917-F North Kenneth
Avenue, Chicago 39, Illinois.

BE A real estate broker. Insure security

for yourzelf and your family. Study at |
home

. Prepare for state !'xaminatlun GI
approved. Write for free
Weaver School of Real Estate, '.'.51!-
Broadway. KEansas City 11. Mo.

WANT A diesel career? Higher pay? Ad- |

vancement? We can help you qualify!
Complete diesel. tractor and heavy !&llp-
ment and Cummins diesel engine
method home-training courses available.
Write today. Interstate Training Service,
Dept. B-3. Portland 12, Oregon.

FINGERPRINTING And identification
easily learmed at home. Diploma awarded.
Alabama School of Fingerprinting, Fair-
fleld, Alabama.

DRAFTING: Pree booklet.

“Your Ca-
reer In Drafting.”” Write: California
E.'?,E““‘ Exchange, 5354. Compton.

ATRLINE Careers. Adventure'! Prestige!
r-week course. men  18-35. Aifrline-
trained teachers. Free placement service.
19th year. Catal B. McConnell Alrline
ﬁwl. 1020 Micollet, Minneapolis, Minne-
.

_PRDPITMBLE National Camera Repair
School training at home! 1T4PM, Engle-
wood. Colorado.

FREE Sleep-learning literature. Fletch-
%'311““ PM Catherine, Dallas, Texas-

PIANO Tuning pays. Big money in
spare time. Learn at home. No musical
knowledge necessary. Phonograph, rec-
ords, tools and instructions [urnished.
Electronic tuning also taught. Free cata-
log. Capital Tunlng Bchool, 3160 S.W.
lﬁth l:!wrt. 'I'..auderdnle 'Fla

LAHDEC‘APE Pumling Cmdensed hmn!
course. Diploma. Prickett Studio. Farm-
!.n;tnn Connecticut. l:lﬂ.'l32

-i‘-E_}:l-!._!:lNSH[P B-u-u.‘l:.s ﬂmlmtntal and
Business Writing." “‘Plain Useful Letter-
jﬁ Detalls free. T. Tevis, Chillicothe,

OIL Coloring photographs. A fascinating
hobby or profitable sideline for those with

artistic talent. Learn at home. Easy sim- |

plified method. Free
Photo Coloring School. 835 Diversey Park-
way. Dept. 3431, Chicago 60614.

booklet. National |

LEARN Civil and eriminal im-f.stintinn
at home. Earn steady, good pay. State a

| Imu'mtz Apc%lted Science. 1920 Sunnysi e

jeago 40. Illinois.

BAVE Money by taking your technical
training with C.I.8.T. World wide recog-
nition. Send for free 100 page handbook
and see why. C.I.5.T.. 601 Gnrden Build-
IJ:&. 263 Adelaide St. West, Toronto. Can-

USED Courges, including t:lril Service,
Catalog. Amity, P.O. Box 2471, Detroit,
Mich. 48231,

NOTICE: International School of Elec-
tronfes. 1024 Dupont circIt Bulldi'ng
Washington. D.C.. 20038,

USE Your voice for mm and plu:ure
Free hﬂklet “Winniﬂz
Voice Power." 1l.l"B 6308-D No Iakr.fwmd
Ave., Chicago 26

COMPUTER Programming, automatie
data proceszsing, electricity. appliance re-
pair. Worldwide Institute. Dept. 303. 2555
Shelley. Indiana. Pennsylvania.

AUTOMATION Will never replace
draftsmen! Rocket and moon projects of-
fer many opportunities, rapid advance-

| tising.

ment. prestige. security. New home study |

course irains you in the most modern

techniques. Pree information on this vast- |

Iy Interesting fleld. Norm Morris. Life-
time Career Schocls. Depi. MC-14. 11824

San Vieente Blvd.., Los Angeles 48, Calif. |

GOOD Paying jobs open! Opeérate. re-
palr heavy earth moving
Leatrn "‘on the job"" operating latest
cranes, bulldozers, earth carriers! V. A
approved. Free catalog. Write A.P.. Hutch,
ﬁﬁurl Technical Institute, Braidwood,

nois.

*HOW To Train Horses"—A book every-
one who likes horses or ponies should
have. Free. No obligation. Simply address
ﬁ:ﬁr}' School of Horsemanship, Dept,

Pleasant Hill. Ohio.
WRITERS Wanted for magazines, tele-
vislon., newspaper. motion plctiures. Easy

equipment! |

to learn home-study course shows yvou how |

to write and sell stories. Free! Revealinz
book. writers magazine and aopt‘tude test
Write: Palmer Institute. 841-AZ N. High-
land, Hnl];rwnnd 38, Calif.

SWEDISH Maszage and physical culture
ays big profits. Learn at home. Diploma.
catalog. National Institute, Dept.

E-14. 450 East Ohio, Chicago 11.

LEARN Landscaping and the growing of
lants. Start a profitable business part or
ull time. Free information without obli-

tion. Lifetime Career Schools, Dept.

C-14E. 11826 San Vicente Bivd.. Los An-

geles, Calif M

MASTER Walchmakin
sample lesson, Chicago
Fox River Grove, Illinois.

at home. Free
hool, Dept. TA.

80 POPULAR MECHANICS

EARN Degree. Arts. S-I:Ience. Business.
E?::ioi- University.

Box 282, Gardena,

AMAZING CGuide tells how to zet col-
lege degrees, correspondence. from
world famous universities. £1.00. Academie
Advisery, Box 454. Rutherford, Mew Jersey.

WANTED—Men for career opportunity
in private investigation. Earn professional
salary and respect. Write Civil Investiga-
%ﬂ' m.&:tm:y. 814 'W. Colonial, Orlando 1.

orida.

INCOME Tax preparation course 28.00.
We help you devel profitable bmsiness.
gut ilt.]:moi 358 enth Awvenue, New

or .

PLAYS, STORIES,
MANUSCRIPTS

WANTED: Short stories, books, articles,
plays of all descriptions for sale to pub-

lishers, Elrndu:era. literature! Literary
ﬂl;m' ead, Dept. 264, 915 Broadway.

WANT Your book published? Learn how
we publish. advertise, promote, distribute.
Many succeszes. Free buoklet PM. Van-
rage, 130 West 31, New York City. Or
6253 Hollywoed Blvd., Hollywood 28, Calif.

ADVERTISING AGENCIES, ADV.
SERVICE, MAILING LISTS

MAILING Lists most all kinds 1000
$5.00. Free lolder. Your circulars malled
$4.00 1000. Dixje Mailers, Eing, N.C.

MAILORDER Record Book. 30 pages.
Records inquiries. orders, advertising ex-
pense, etc, Most complete. Juat aend
dime for postage and Imndll.n%c
Johnson, T40RB Rush St ago ll.

ADVERTIZING Ratebook leading news-
papers, magazines, [ree. Chicago Adver-
tising Agency., 28-E Jackson, Chicago 4.

AMAZING New Book—"Profits Prom
Classified Advertising.”' Tells how and
what to advertize. Be szure to read this
book belore you invest one cent in adver-
Write for your ecopy now. P. W.
Johnson, Classi Advertising Manager,
Popular Mechanies, 740-PR Rush 8t., Chil-
cago 11, Illinols.

TYPEWRITE DUPLICATO
ﬂFFiE DEVICES i

OFFSET, Letterpresses. varitypers, type-
writers, mimeograph. multigraph ma-
chines, Bargains. DixieGraph, King,
North Carolina.

RUBEER STAMPS AND OFFICE
SUPPLIES

ﬂ-UhLIT\' Three-line rubber stamp &
51.50. 4 lines $2.00. Daters §1.00, Num-
berers $1.50. “‘Prompt Service,”” 5240 Mer-
rill, Chicago 17.

RUBBER EStamps made to nrder F‘ree
catalog. Tabco. Tomkins Cove, New York.
FREE Catatng. Rubber stamps, printing.
Eo;ltnl Products, Dept. PM14, Pittstown,

FREE Catalog rubber stamps 325¢ uf
E‘:fﬂn:}s Box 1103, Portsmouth, Virginia
ad i +

FPOCEET Stamp, 3 lines,
£1.50. Tabeo, Tomkins Cull.'e

DELUXE, Name. address, Zip code,
52.00. catalog. Hawthorne Rubber Stamp,
Plaitiwell. R 3, Michigan 48080.

metal case,
New York.

BEST Quality rubber stamps £.50 line
Giet}ters Stamps. Kopperston, West Vir-
ginia.

STAMP Makers' suppliez. Lowest prices,
O’Brien’s, 421 Jackson, Toledo, Ohio 43604,

FREE 32 Page rubber stamp catalog.
Signature stamps $£3.50. Youngers Stamp
Shop, Princeton, Iowa.

POCKET 3 Lines $51.00. Office u.tampé;
$1.50. Free catalog., Specialty. 8464 Man-
hattan, Detroit, Michigan, 48211.

CARTOONING, COMMERCIAL
ART. SHOWCARD & SIGN
PAINTING, TATTOOING

SIGN Painting. Instructions, brushes,
equipment, Free catalogue. Kaulmen
Signs. Centertown, Missourl.

YOU Can entertain with chalk talks.
Catalog 10¢. Balda the Cartoonist, Osh-
kozh, Wiz,

LEARN Bign painting at home. Free
talent test. Ben EKerns. Box 812-PM.
Greenville, 5.C.

LEARN Bign painting with fascinating
system. Straley, 410 8. Western, Spring-
fleld. Ohio.



LEARN Profitabl
Free details, :l:[n.ﬂ,m...I mn.,
10, Nebraska.

LEARN Cartooning. Pascinating om.lrne
gﬂj‘m 1017 W. Mulberry, Springfield.
hio

ine cartooning.
X 3087, Lincoln

HARD Type for rubber-stamp making,
pantiag. Introductory ofier 10 or 12 pt.
20ih Century Medivm cape or L.C $2.50,
Free catalog. Barco Type, 232 Evergreen.
Eennmilit 11

PR INTING Presses. 1ype.

supplies. Lisis

= ¢. Turnbaugh Service, Mechanicsburg,
HOW To Make Money with Simple :
Cartoons.”” A book everyone who llku 1‘.0 Penng.
ﬁr&! :-éiﬁnull]duhu;&r dr::m iscf“rettnm nf'r obli MAKE Your own seli-molding rubber
stam and printing cuts, Plexi ;
change, Dept. 81, P‘tnum Hill, Ohio. Argyle 1. wwom.ﬂp n.‘ exirubber
PAINT 58I n:u. Ea method. Ellis, 10533 RUBEBER Etamp presses. hydraulle op-
121st Ave,, E{a erated, electrically heated. Sizes 5VxB",

WANTED Ca.rl:oomst. Amateurs, profes-
sionals. Over 200 markets. Information
Iree. Cartoon Markets-4-14, 11620 Lans-
downe, Detroit, Michigan 48234

SIGNS! Showeards! Learn faster mod-
ern method, Booklet free! Harris, Box
1567-CA, Portland 7, Oregon.

PRINTING, MULTIGRAPHING,
MEOGRAPHING,
CUMMED LABELS

B"x12™, 10"x15". Starting outfits, supplies,
Printing presses, Custom Manufacturing,
“H:IP East Commercial, Springfield, Mis-
sSQur:.

DO Your own printing. Save money.
Bimple rules. We supply everything. Print
for cthers; good profit. Raised printing
like engraving too. Have home shop. De-
tails free. Eelsey Presses, V-11. Meriden,
Connecticut.

RUBBER Stamp outfits, suppiles, EKle-
wiet, 2025 Blmt'- Road. Klilmlzm Hh:h

G Fast, economica
les. JLP, Box B17-M, Ft.
lorida 33302,

BUSINESS Printing. Catalog free. Bill's
Press, 538-P Leffingwell, Kirkwood, Mis-
souri 63172,

llgvfﬁRSTTPE Offzet prlnlié!g mu B13" x
— ostage extra. Evergreen, H!’ﬁ
Trumbull, Chicago 42.

1. Free sam-
Lauderdale,

ILLUSTRATED Silk Screen Prlntlna In-
structions with Supply Sources, 3$2.00.
George Bhine, Box 162-A, Epringﬂeld 1,

~ | Massachusetis,

PATENTS Skillfully prepared for maxi-
mum commercial value, with useful prod-

uct development. High record of success
in proving and claimi palmhhlllur
Valuable market service, prepared

for a fee as low as $200.00. Etnd fnr =el{-
proteciing record of invention forms free.
Foreign patents filed at low cost. Thirty
years established. Joseph O'Briem., FPatent
and Development Engineer. 132 Naszszan
51.. New York 38 N.Y.

INVENTIONS WANTED

INVENTORS ‘Wanted: Manufacturers
need new items! Your inventions, Iﬂ-ﬂl de-

veloped for cash- rogru] sales, Free ° In-

veénlion Record "; Information.

%.:t 2114B Bush Building, New Yor cmr
INVENTIG-\:.E Wanted. Patented: un-

patented. Tremendous manufacturers lists.
Global Marketing Service, 2420G T7ih,
QOakland 5. California.

INVENTIOKS, patenis, producls wanled
for development or purchase. Sales man-
agement or fAnancial assistance available
for your asking. Write to Business Devel-

| opment Assoclates. P.O. Box 1M ©Oak

Park. Illinois.

TYPE CABES. Manulfacturer.
King McEay Company,
Southfield, Michigan.

MAKE Rubber stamps. Complete outfit
$80.85. Terms. Duckman, Avoca. Ark.

Catalog.
23178 Telegraph.

AMAZING Business printing wvalues,
!Btllllwlts. Print Shop. Box 576, Greenville,

1000 ADDRESS Labels $1.00. Pocket
rubber stamp $1.00. Bill's Better Buys,
511 Mt P:ulpect Clifton, N.J. 07012.

MIMEOGRAPHING, Offset printing.
Free samples. Pennway, Drawer 1340.
Scnmr.nn Penna.

1,000 NAME Address Labels 89¢. 2,000,
?ITI:E pT D Ent i Box BS5E,
n ae In BATL rise
E]Hm Park, {;'l.. " = *

BUSINESS Card

specialists. Lowest

{laid Zipeode included, printed |

E‘nm Bampl:s, Kayem, Box 853, North |

iami, Florida

" LABELS, Pressure sensitive. Stick to
glass, metal. 17 x 2%, 1000 for $6.95. 4 or
5 line copy. n.mplu V. & K. Press, 480

Canal Street, New York, N.Y. 10013

1000 EM DBSEIJ_H-uHT:}ss cards. Eim:l:
$2.85. Red Black §3.95. F. P. Skinner,
Bluff City, Teml

300 MIMEDGRAPHED Sales
$280. MTL Bervices,
Chicago 39,

FREE Gift with 1000 executive embossed
business cards. $3.99 tpaid. Samples.
Weaver, 3524 N.E. 118, Portland 20, Oregon.

250—815x11 HAMMERMILL letterheads
ﬁ,""‘ 250" envelopes $2.75. Samples. Patton,
X 248J, South Haven Mich.

1,000 RAISED Business cards $3.75, Two-
color $4.90. Quick delivery. Bixler Print.
Benson Avenue, Frankfort, Kentucky 40601,

1000 BUSINESS Cards. raised letters

$1.75 lmut‘-}plid Enmplﬂ H.oruth 2633 Ran-
dleman reensboro, N.C

PRINTING OUTFITS AND
SUPPLIES

letters
4005W  North,

at lowest
Gardners

L

NEW Linotype magazines
prices. Batisfaction guaranteed.
Ivyland, Pa.

RUBBER EBtamp makers, Type and sup-
plies for Warner and other presses. Buy
direct and save. Free catalog. Star Stamp
Eupplr 732 8. Pederal. Chicago 5, Ill.

NEW l.H: 63 lltu;trlud printing equip-
ment and supply catalog. This 9"x127, 336-

page book is the most complete cata of
the céntury. Contains everythin 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
Equiﬂmlnt. Includes paper cutters, folding
machines, printing and proof presses, pad-
ding presses ard many more. Send $2.00
to cover malling. Refund with first order.
Also available is our latest 184 page tﬁe
Eaiipment & Subply Co. Dept. PM-42.35
quUipmen uppiy Lo
Nmtﬁmﬂ.rrut Long Island City 1. N. Y

|and Important Information,

| of related U.8. patents! Prompt,

| and further interesting,

FOR INVENTORS

PATENT And invention development, by
licensed
U, 8. Palent Office former examiner. and
engineering specialists. Your inventions
and |deas engineered [or patent protection
and commercial value, Inventions devel-
oped by us negotiated for cash or rovalties
with our nationwide contacts. Send for
free protection *‘Invention Certificates™
valuable patent
information. George Spector, Licensed
Frofessional Patent Engineer., Woolworth
Bullding, New York.

INVENTORS: Your ideas and inventions

patented; unpatented) experily searched
l.n.d skillfully developed for high commer-
cial appeal and cash royalty sales to man-
ufacturers, by technical speclalists and
professional invention developer with ex-
cellent record of experience. Graduate of
Industrial Engineering, U.5. Patent Office
fcrmer Patent Examiner, U.8, Government
former Patent Ad.'ristr Second decade ol
reliable service! Free “"Invention Record'
airmajled!

rofessiona)l palent engineer and '

Write: Raymond Lee, Invention Developer, .

2114C Bush Building. New York City 36.

PROFESSBIONAL Patent searches, $6.00,
including official U.5. Patent Office copies
depend-
able service. Certified. airmailed' For free
“Invention Record Folie"' and important
E;lenl information every inventor should

v, write: 'lJniT.!d States Inventors Serv-
ice Domapw 1311 “G"" Btreet NW, Wash-
ington

BEAVE High fees! Prepare Your patent
a,plp]i('.ll.iun yourself! New
sell” patent kil now makes it easy! Free
“Registration Form.'" Miss Blaine, 308A
Clrrr Building. Was-hinltm 5. D.C.

PATENT Bearches, including coples of
related U.8. patents, $6.00. Inventors, at-
torneys. manulacturers use my “‘world-
wide" airmail service! “Invention Record'*
form and “‘Information Every Inventor
" sent free! Miss Hayward, 102P
Vermont. Washington 5. D.C

INVENTORS: Patent Office druwjn;s
skillfully executed: reasonable. Free blank
protecting your *““Patent Priority"’ rights

mailed on reguest. Pen-Ink, 50 East 42
Eireet, New ?nrk !1'
IN\'EHTDRB—DG want to sell or

license your lmentmn on cash or royally
basis? Write: Kessler Corporation, C-51-
F1. Fremont, Ohio.

YOUR Toy ideas are worth money. For
:nfuﬁm“atiun write Box 3081, GC Sta., NYC
1. N.Y

INVENTORE: Tove, nursery producls.
We are interested in your patenis, place
ithem with manufacturers. Sale, mrally
arrangements. Hy Ress-Bimon Associates,
Ine., 210 Fifth Avenue, N.¥Y.C.

“Do-It-Your- |

IF Your invention is adaplable to pro-
moting we will contract for selling on cash
or royalty. Free boooklet outlines royalty
rates, requirements. Kessler Lion,
C-51-1W. Fremoni, Ohio.

MANUFACTURING

MODELS — 8mall lot manulacturing.
Metals. plastics. etec. Milburn, Burlington,
EKentucky.

BHEET-METAL Cut to
lormed. Get guolalion.
Products, 2508 N. Reese,

MODELS—SHIPS, TRAINS,
PLAMNES, ETC.

any size, or
Flancer Melal
Phila. 33. Pa.

STEAM Engines for operating models,
toys and erector sets. Catalogue .25¢. Gun
Shop. Baker. . o

SHIP Models. Kits, Attings, Dlanl
books. tools. engines. motors. Big illus-
trated catalog 50c. James Bliss & Co..
Dept. SM. 342 Atlantic Avenue. Boston
m Massachusetts

ROCKETS: New lllustrated cl.talnu 2.
Single and multistage kits. cones, engines,
launchers, trackers, technieal inlormstion,
etc. Fast service. Estes Indusiries, Pen-
rose 2, Colorado.

EHIF Mode! Eits and [ittings: rjlpper:
frigates, ete. Catalog paint-iool list, book
I“Ll.tj 35¢. Model Shipways, Box 85. Bogola,

BHIP and yacht model filtings; Pine
construction hull kits; blueprints. Eend
50¢ fTor illusirated catalog. A. J. Fisher,
Inec., 1 Etowah Avenue, Royal Oak,
ll.l.chltln 48067 .

LIONEL Trains. Big discounts. Bullelin
10¢. Catalog 25¢. Mack Bros.. 2043F Chi-
cago Ave.. Chicago G0EIZ. e

TRAIN Bargains: 25¢ (Refunded) brings
mu:uu: of 1500 Gilbert. Lionel, Atlas,

etc. Equipment bargains for all gauges.
Also Aurora. Strombecker. Scalextric, ele.
slot racers. Hobby Surplus, P.O. Box
11066, Mew Britain, Conn.

ALL American, steam engines, traclors,
boilers. fittings. castings. Catalog manual
$1.25. Tiny Power. Junciion City. Oregon.

SHIP Models: '-'urlws-pﬂ'lnds. Ii?ﬁ-_ll-v
lustrated catalogue 25¢. Wede's Nautical
Antigues, S:nu[l.‘rl.ih N.Y.

SHIP Hodl.‘l kILﬁ C’llppers galleons, :I.i|:|-
ers: Operating r boats for radic con-
trol; Send 25¢ [or mmm ldeal. 19 West
18 Street, He'l.' ‘a!'urk 11, N Y

LIVE Steam ensine castings kits: ma-

rine, walking beam, mill engines, boflers,
from $7.45. me mn:hlned. Piciured cal-
alog 35¢. HPK. Models. Box 34. Centuck

Station G. Yonkers New York.

ROCEET Kits. engines, supplies, Pyro-
fuze. Catalog 25¢. Central Rocket Com-
pany. Waupaca, Wisconsin.
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STEAM—Gas engines ti d fin-
ished. 27 dlﬂumﬁ‘gmmﬁ‘ nﬁ i3 n

DO IT YOURSELF

OF INTEREST TO WOMEN

Free
Dept. A. Campton-

own all-metal wmd ll.i‘.h-l.

pound. Finest materials and ﬂltmsl Cl.t-
alogue $1.00. Dept. PM, Denison Live BUILD Your own ftractor plans.
Steam Models. 1606 Denison, Cleveland. | information. Eltraco.
Ohio 44109, ville. California.
HOCKETS! Five comp'ete blueprints. BUILD Your
OfMcially approved United States alti-
tude  champlon. B hor oy B g Materials cost |hut $16.50. For mmplel-u

electronic firing. parachute, 2-stage, fuels,
Mﬂﬂ Rocketry, Box 4708, Washington 20,

HDT AIR Engine. New improved model.
Information free. Whuff, 3302 Sharon,
Cincinnati 41, Ohio.

ENGINEERING SERVICES

MACHINERY. Electronics. Design, de-
velopment. research. Plant layout. Tech-
nical problems reviewed. Todd E.'nn:su!uni
}ms‘:nberl., 424 West 119th, New Yor

HOME CRAFTSMEN

CANDLE Making, decorating supplies,
maolds, tools, zqulﬂl:mt Largest se.ection,
lowest prices. A complete illustrated
home study course on candle making &
de:nrltlng Ideal for making professional

or holidays, special occasions.
Send 25¢ today lor big new catalog, ap-
lied to first order. General Supplies.
pt. GX-428, Fallbrook, Calif.

T WOODWORKERE—Home workshop cat-
alog 132 pages. Save on fine woods, hard-
ware, power lnt:-ll 25:- Craftsman, 2719 5.
Mary, Chicago 8. 111

El-.n: and specifications. send 51.50
ishop, Box 358, Chiefland, Florida.

FREE Check-list covering more than 500

classifications of projects, plans, instruec- |

tions. service and repair information de-
tailed in Popular Mechanics famous series
of instructional booklets, books, patterns,

| and blueprints. List covers an extremely

| hobbles, crafts, boating

| doors; for extra precaution.

FREE! Illuslrt.l.ed catalog picture mould- |

ing. mitering service. Bauerle Cabinet Inc.,
Hammond, Louisiana

101 PATTERNS of smart gilts, novelties,
shelves, action windmills plus ‘“‘Make
Money Jig Sawing.'" $1.00. Mastercraft,
J5M, T041 Olcott, Chicago 31

WOODWORKING Catalog and manual.
Large sized pages, many full color. World's
largest selection foreign. domestic veneers:
cabinet lumber, plywood, in wood
finishes. tools, books, furniture hardware,
upholstery supplies. Over 2,000 items.
Send 25¢. Constantine, 2050 Eastchester
Road, Dl.-pl. .A 101, H'!'lr York &1, NY

cru.: I.smm'l

WOODWORKERS — Home

wide warlety of do-it-yoursel! data on
home remodeling, repair and improvement,
E. games, lawn and
arden, and hundreds of others. For your
ree copy of this helpful hst, write: Service
Bureau, Popular Mechanics, 575 Lexington
Ave., New nrk 2, Ntw ant
E!‘.‘ERGIE! At home on huﬂd i'l-fl:rum.'l.r
physical fitness equipment, including bi-
cycle exerciser, rowing machine, belt
massager, and abdominal board. Send
$2.50 for bluepriniz B1208 and instruec-
tions. Popular Mechanics Service Bureau,
740-K Rush St., Chicago 11, Illinois.

BLUEPRINTE. 14 Room Martin house
51.00. Bend 25¢ for illustrated price list,
bird house and feeder projects. Hager De-
sign. 3712 Halstead Road. Rockford. Illi-
nols 61103.

TRANSPARENT Mirrors. Treat ordinary
window glass with common,
chemicals; w¥ou see oul. nobody sees in,
(only reflection). Amazing! Use in locked
Formula, in-
structions $2.00. Neal Hendrix. Springhill,
Louisiana 71075.

BEAUTIFY Your home with easy to
build cupola. Plans 51.00. Westman, 702

| Beventh Ave. NW.. Waseca, Minn.

Catalog containing lamp parts, veneers, |

lazy susan bearings, Swiss movements.
chair cane, Inldinlg metal legs, wooden
legs. finishin erials, ete., only 15¢.
Barap Specialties, Box 2044-AA, Chicago

GLUE Injector reglues loose joints in
Turniture, banister, floor boards without

lak apart. $1.98. Guaranteed. MacLeif,
89A Canal, New York City 2.
PLANS! 5 unit concrete blockmaker.

Loper. Box 76, Alloway, New Jersey.

COMPACT Blueprinter, Plans $1.00.
Hn]tmnb Boc:ﬂ! ampa. Texas.

BUY Picture frame m moldings at whole-

| wholesale catalogue

WATCHES, OLD GOLD,
JEWELRY

CASH Immediately for old gold, jewelry,
gold teeth, watches, diamonds. silverware,
spectacles, platinum,. mercury. Free infor-
mation. Rose Industries, 29-A East Madi-
son, Chicago 2.

WAT‘I:HHAIEERS To-ul.s materials, sup-
El#u wl.h:hu Catalog. Cisles, Box 100,

icago 80, IIl.

FREE Watchmakin

course! Details,
Bengal's, Culver
City, Callfornia.

HIGHEST Cash for gold, teeth. jewelry.
rings, dianmonds. watches, silver. plati-
num. Mail articles today. Free giflt with
information. Chicago Gold & Precious
Hehll. 6 E. Monroe, Dept. 458, Chicago 3.

WATCH And clock repairing books.
Free catalog. North American, Box 77-A0,
Pox River Grove, Illinois.

| lovely luxurious Prayer Grace Tab

Inexpensive |

DOLLS! Ideal hushand and wife business
—never tied down. Money-making oppor-
tunities everywhere! Start in home, open
shop later, We teach you at hone to make
repair and sell all kinds of dolls and ac-
cessories. Free information. Lifetime Ca-
reer Schools. Studio, MC-14. 118234 San
Vicenie Blvd.. Los Angeles, Calif. 90049.

HOME-Typing pays real well, Instruc-
tive folio $1.00. Salisfaction guaranteed.
Rutward, 3010 Bryant, Columbia Station,
{‘.lhiu

INVISIBLE Thread 5 spools ll ll] MNel-
E‘m 510N NKorth Negley, Piltsburgh 6.
EnnNa.

YOUR Church or frﬂup can ralse $50. o0
and more, easy and fast. Have 10 members
each sell only twenty 50+ packa esﬂ my

ap-
kins. Keep $30 for your treasury. No money
needed. Free Samples. Anna Wade, Dept.
61TAB. Lynchburg, Va.

SECRET Revealed! :u..l nylon Nower
trims. Free samples. Rauland, North Free-
dnrm Wis.

PAIN'T Murl.!s for profit. Earn X10-%15
per hr. No art exp, needed, New pm}zﬂlm
method. Paint $!100 murals for “peanies™
in paint. Huge demand {rom bars, bul'ders.
homes. etc. Free success plan. Associated
Mura'ists. Dept. EW-IC, 135 Vesia,
Nevada.

HOW To make mMoney t:;nu aft home!
Instruction manual $1 (refundable). Reiss,
Dept. A-3. Buxs-l Bronx. N.¥. 10452.

MAEKE Gmxmul. orlginal candles for all
holidays special occasions. Learn
expert candle decorating, candlemaking.
use of professional molds. Free details on
home Innmctim method. Candle Insti-
tute. Dept. X-129, Plnhmn: California.

MAEKE Extra money l.l: home with t
writer. Inttruction booklet. $1.00. Re-
fundable.) Hesearch Enterprises, 28-W3J
Samoset Rd.. Woburn. Mass.

PAINT Murals for profit. We furnish
leads. Earn $10-815 per hr. No art exp.
needed. New projection method. Paint $100
murals for ‘‘pennies’ ‘nn paint. Help fill
huge demand. Free su plan. Assocl-
ated Muralists, Dﬂ'.l'l. I'.'W-:IC. 135 Vesta,
Reno, Mevada.

BUTTONS 800, $1.00. Qllilt patches, cot-
ton., 200, $1.00. Nryalace yds. $1.00.
Schaefer, Drumm.o.'ldrll]t qutl:u:

LEARN hurt cake decorating. candy
making. Free detalls on _home instruction
method. Candy & Cake. Dept. D-855. Fall-
brook, Calif.

WOMEN! Make big money at home.

$10.00 profit in an hour b]n with in-
visible mending. Make dis-
appear from clothing. fl.hlhrl Steady

yvear-round demand from cleaners, laun-
dries, homes, Detafls {ree. Fabricon, 1533
Howard, Chicago 28, Illinois.

sale. All styles and widths, Necessary UBED Watches: Waltham, Elgin. Bu-
tools, too. Free deliveries in U.8.A. Free | lova (as is). Each 5495 Joseph Bros,
1983 catalog. Chesapeake Picture Frame | 5-PM South Wabash. Chicago 3.
Company, 414-A East Baltimore St., Bal- =
timore 2. Md. ¢ WhHEIEDi Guldinﬁlvelr. Illll-!h::lm. Ifrl.l:l
" FREE _“'Do-it-yourself"" leathercraft | \ony [form). coins. Information  iree.
catalog. Tandy Lesther Company  Bas TIEs. 1ot Dridps Bt.. Grand, Repde
T81-050, Fort Waorth, Tmn . %
2512 PLANS, Pltl!‘rnl 1hlnll- to make, TOBACCO

do. Pun, Profit. World's greatest selection,

New catalog 10¢. Cra;ll‘]tplnm 1B250-A Har- |

wood, Homewood

PICTURE Frame muuldln[. squares and
Ilnmber. Kiln dried walnut., cherry, silver

maple. Midland Lumber Company. Box
262, Savannah. Mo

" KNOCKDOWN Cedar chests, also over
fifty kits. Catalog 25¢. Giles Kendall Co.,
Hunisville 2, Alnha.ma

PIPE Smokers, collectors. Handmade
Swiszs pipes Silver trimmed. Free infor-
mation. “"Pipes.”” P.O. Box 244, Clem-
mons, N.C.

CIGARS. Tabam:as Sane" F‘ree ‘15[ To-
bm::;nlst 3050 W. Lawrence, Chicago

SKIL-CRAFTS New ‘64 catalog, Largest

and finest selection of leathereraft, artist, |

hobby-eraft supplies in the world. Free
gift with first order. Send 50¢. Refundable
with first order. Bkil-Crafts, Box 105-P,
Joplin, Missouri.

PLANE For I table with extra two-
face top for le tennis and model rail-
road, Blueprints B1209 and huilulnge"-
structions $3.50. Popular Mechanics
ﬁﬁ B1i.1ruu, T40-M Rush Bt., Chicago 11,

nots.
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RAZORS

JUMBO Close-out ilnpur!ed double adge
blades for rself or resel.. 12)—51.10.
Lu:ur; Iﬂo—ﬂm Persil, 436 N.Y.
Ave rmmn

FOR THE HOME

HEAT Homes. cottages. Save dollars.
New jdea. Free information. Bonanzavilla,
Rt. 1. Box 280. Manassas, Va

TREASURE FINDERS

TREASURE. Find gold. silver. relics
with super. powerful Detectron locators
Free information. Detectron. Dept. 1-PM.
2an Oabrie]l, California.

TREASURE, Gold, silver. relics. Find
them with new 1964 models, Free informa-
tion. Raytron, Box 715, North Hollywood
cn]lfnrnla

_ SAVE! Build transistorized trulure
Finder. Plans $£1.00. De]l Research, Wesl
qu:tablr Mass. 02668,

FUN & Frofit ﬂndm.r buried ireasure.
relics with transistor M-Srope. Known
worldwide for supersensitivity. dependa-
bility. Guaranteed. Very easy terms. Send
for {ree literature. fascinating user experi-
ences. Fisher Research, Dept. AZ, Palo
Alto. Calif.

NEW Coin locator! Pru llterﬂure
Howe, B811-C EKansas, .itehlmn nsas.

METAL Locator kits
models from $39.80. Terms.
and underwater models avaiflable.
catalog. Electronic Applications, Dept.
Box 6085, Alexandria, Virginia.

FIND Buried gold. silver. coins, Indian
burial grounds. outboard motors. s'nken
ships with improved dynatector. Uncon-
ditionally l¥u.uri|:.i:m:l tlln Dee. Box
T263-N11, lon




POWERFUL Metrotech locators detect
gold. silver coins, ul.iu Moneyback guar-
ST Faplorations. Dept A, Box 193,
;ruu:n orations, . .
Plilr{ California.

BUPERSENSITIVE treasure
finders locate buried d, lllﬂ.'l' coins.
$19.85 up. Kits availal Free catalog.

Relko, Box 10563, Houston 18, Texas.

REMAILING SERVICE

HAWAII Secret address $3.00 monthly.
Rmr.lﬂn:—fwwu:tlncu Posteards, Souven-
i us, Hawaii,

DENVER Remails 25¢. $3.00 monthly.
Synergy Enterprises, Box 261, Boulder,
Colorado.

RECEIVING — Forwardi
Eﬁmi{w“h PM-226 Bpruce

.

., remailing
r.. Wilming-

rema Monthly $2.00.

MIAMI ils 20¢.
Mikesell, P.O. Box 12856, Coral Gables,
Florida.

DEPENDABLE Remailing. Three dollars
Tmm'lthl.r “Dixy,”" Box 5274, Corpus Christi,
EXAS

CONFIDENTIAL Remailing 25¢. Allen's
?ﬁ;ﬂl& P.O. Box 9127, Phoenix, Ariz.

PACIFIC Remall 25¢ each, $3.00 month-
ly. Kroker, 2655 Commercial N.E., Salem,

CAPITAL City. Remalls 25¢. Send stamp
for bonus offers. Melwicks, Box 1651, Sac-
ramento, Calif. 85808.

PROMPTLY Mailed from Hollywood.

WONDER Where the money went? New

Ay gulds helpe you four wavs. 1. Time-
[ WAYS. e=

:::'lns Elmpli:ityrm; Built-in bu
guide. 3. Running summary of income an
expense. 4. Divided inte “Deductables'
and ““Non-Deductables.”” Designed for sal-
aried people. Only $298 ppd. in U.B.A.
Han-D-Way, Box 549, Dawson, Minn.

PEASTErTh CIL Satlos o cries 0t
refun e. Mercury
Melrose Park, Illinols.

BIBLE Que:tions answered [ree, Blbh
Wch 1819 Laposada. Nationa] City.

BACHELORS Guide Mexico $1. Markos
aﬁm Guerra 22B, Tlaguepaque, Jalisco,
co.

DEBTS Pressing? Free yoursell of debt!
Clear credit. Details [ree. National Coun-
selor Reports, Harlingen 7. Texas.

HANDWRITING Can reveal
characteristics and talents. Confidential

hidden

analysis, $1.00. Thomson, P. 0. Box
514-A, New York. N. Y. 10023,

IDENTIFICATION bu ﬂulm to
radio. camera, Iulgl coins.
Bend $1.00. Victoria uct.l_ 'Ilﬂ ‘Broad-
way. N.Y.C. 3.

“LISTEN-In-Coil” picks u

phone conversation in wieini

“zﬁ’o con-

nection to t-elﬂlhnn: necessary. Easily
concealed. %298 ete. Consolidated
Acousties, 1302-L w ngton 8t.. Hobo-

ken, New Jersey.

SUBCONSCIOUS cmd.itiunhu l‘ﬂnﬂ.kﬂ
personality while m l.l

Sleep-Learning, Box pli Wuh-
ington.
BIBLE answered. Stamped

Questions

Bend gquarter. 625 N. Normandie Ave., | envelope. Bylon, 17167 Bentler, Detroit,
Hollywood 4. Calif. “*Vermillion.™ Michigan 48219.

SAN FRANCISCO nfi 1 mail ad- INVESTIGATORS. Free brochure, latest
dress :5’: IEME-“I. X %rk dﬂ;nm rises, :.'m subminiature electronic listening devices.
27th Street, Ban ancisco, Calif, Ace FElectronics. 11500-FP NW Tth Ave.,

Miami 50, Florida.

CAPE Canaveral remalls 25¢, $3.00

lenrlw:r' BE. Kelly. 1118 Bristol, Cocoa, LOANS By mail, $100-$600. Anywhere,

DETROIT, =14 Mich. Cenmllr located.
Remajled same day. 25¢, single. $3.00
month, Confidential. Jefferson, Box 3235.

HOLLYWOOD, Los Angeles. Remails
confidential, 25¢ single, $3.00 monthly.
€618 N. Jackson., Glendale, Cal. 91206,

NEW YORK CITY secret address,
mails 25¢. Monthly $53.00. Donochue,
SBherman, New York 10458,

BOSTON—Confidential malling address,
25¢ each. $3.00 monthly. ils free.
Reader's Service, Box 311, Kenmore, Bos-
ton 15, Massachusetts.

CONFIDENTIAL New York City mail
address $3.00 month. Remails 25¢ ils

Re-
968

iree. Birnhan, 152 W. 42, New York
City 36.

CONFIDENTIAL New York City remail-
ing service, G. Martin, 136-04 Northern
Blvd., Flushing 54, New York.

Mail recelving system. Hedg-
406-M Bouth Second, Alhambra,
l:alifurnin 91802,

Confidential., Write Union Finance, Dept.
PM. 323 E. Camelback, Phoenix. Arizona.

WANTED—MISCELLANEOUS

“STAMMER—Stulter—No More.”" (Dr.
‘Ilmuﬁl Write: Gaucho, Box 9309-87, Chi-
cago 90,

TOBACCO For cigareties, pipe, cheiiﬂ;
Write. Fred Stoker, Blé4. II‘::
NEssee. B

HOW To wipe out all debts. Clear
credit. Free details. Counselor, Box 331,
Harlingen 19, Texas.

RECEIVE Gifts, umplu magazines
catalogs, ities, 10¢. Directory,
Adkins, Texas T8101.

TYPING T5¢ page, MTL Bervices,
4005 W. North. Chicago 39.

HUILDIHG Your new home? Bonkl!‘.l
% “m';?m‘ﬂ.:i O ulider,
E‘i 214, éoanmm Nebraska

GROW Miniature fruit trees at home.
Instructions $1.00. Arthur Roberts, P.O.
Box 1481, Jacksonville., Florida.

MIGHTY Mite II.I.I'IH'I-H package 25¢.
Greyhouse, 7000 Monmouth, Ventnor, N.J.

BEAN Lis Bervice—Do you own
proper that never used? Someone
needs it and will pay for it. Write us and
“ﬂuhﬂpmulit.mﬂnmnuﬂ

that is hard to fAnd? Write us
mm. it. We give you a 30-day, one-item
listing for $1.00. We bring rs and
#J!“Ir‘ together. P.O. Box 4721, c]unuml

PERPETUAL Motion wheel runs on one
gallon water per month. Details £2.00. Per-
petual Motion, 33 E. 2nd So., Prove, Utah.

BUTTERFLIES and leaves. Versatile
natural decorative material for every han-
dicraflt. Sample assortment $2.25 p.p. Free

price list. Avondale Dept., Box 115, Court-
enlr B.C., Canada.

YOUR Name sent to 1000 importers,
publishers, mailers. wholesalers, etc. on
our mailing list. Year $1.00. Dixie Mailers,
Eing. N. Car.

BUFPER Memory overnight!
II.II.II.I:lb!ﬂI' Bljou, Box 1727-M, I-Inl.l.rl'ood
California.

nm?&m finest hair dressing 3
9¢ putpnjd Jordan's, T43 Dorrance,
l"h.illllgl:lhl.l. i

SURPRISE Gift from Orlent $1.00.
NBARS, 5315-PM Menard, Oaklawn, Il

QUICKSILVER. Platinum. silver, Elnld.
Ores analvzed. Wholezale Terminal, Nor-
wood, Mass.

STAMP Collections, accumulations. Eagle
Eteunp Co.., 2221 Romine, Pittsburgh 26,
nna.

LOANS By mail, $100-$600. Anywhere.
Confidential. Write !Jmnn Finance, Dept
PM, 323 E. Camelback. Phoenix, Arizona.

CESSPOOLE, Beptic tanks restored to
newness by miracle crystal ets. Free
l.imnmre Electric Sewer eaning Co.,
.ﬁ.l.lu-tucu . Mass.

OPPORTUNITY Offers. Bonmar., P.O.

Box 2037. Chicago, I, 60602

FOR SALE—MISCELLANEOUS

EXCLUSIVE Personalized gifts catalog
25¢. Kimmel Publishing, Box 7801, Roch-
exter 6, New York.

HEARING Aid batteries wholesale. Free
list. Habs, Box 51, York., Penna.

PREE Wholesale catalog! 100,000 prod-
ucts. Tremendous discounts! Taylor Dis-
tributors, Newton 2, New Jersey.

CIGARETTES—Make 20 plain or filter-
tip for 9¢. Facts free. Moberly, Box 785,
Owensboro, Kentucky

SEND Us wool for blankets, Write El-
Dorado Woolens, Eldorado, Texas.

BOOKS On antiques and theiwr prices.
Free circular! P. Warman Puhl.&bm,
Uniontown, Penna.

LEG IRONS, $7.95; Handcuffs, $795.

“LITTLE-Listener™ ];len up both ends

TEXAS Remail 25¢. $3 monthly. Confi- Leather restraints, Fetters. Collector's spe- of telephone conversation without detec-

dential |.d.drmlur Box 12121, Ft. Worth 16. | cialties. Catalog 50¢. Thomas Ferrick. Box | tion. Easily concealed up to 100 feet away

12M. Newburypori, Mass. | i;olt:'llnng telephone. H%dlrﬁt m.nnuﬂm

CONFIDENTIAL. Remails 25¢ single. elephone required. No expensive amp-

$3.00 monthly. Details free. Box 4327, lifier reguired as with “"coll™ type pickup

Tampa 7, Florida. MISCELLANEOUS Complefe with earphone, $4.95. Deeco.
Box T263-AH. Houston 8, Texas.

PERSONAL FREE Cata Gif m"’“-lﬂ- from DISPLAY Case for medals. 12° x 18" x

BORROW $100 to $1000 by mail. Quick.
easy, private. No co-signers. Repay in 24
small m.un'l‘.'l‘.l.l! mmml‘.s. For the amount
you want te today to Dial Finance Co.,
401 Eittr Bldl: Dept. 1-214, Denver
Colorado

RUPTURED. Relief and comfort. Mo
understraps, elastic or steel. Write Hand-
Lock cts, Preston 4. Ontarlo,

ANALYZE Handwriting. Drop the l:lind-
fold. Enow yoursell and others. Pascinat-
ing, profitable. Complete ten chapter
course quickly mastered $1.898. National
Laboratories. Box 1531, S5t. Pelersburg,
Florida 33731

here and abroad. Barg ASS0-
ciates, 3232 Travis Avenue £-1, Ft, Worth
Texas, Member I:lltrnal.lﬂna.] Traders.
Money-back guarantee.

BAMBOO Trays, wood carvings & r.hutu
Chinese Palace lanterns. Also, Orlental
handicraft & gifts, export from Hmm
Write to: Yih Fong Trading Co., No. 10
Ling Hal 2nd Road, ung, Talwan
an‘rmm]

WILD Rice, Save 50 percent.
phlet many luscious, exotic Inud.l. lﬂt-l
Tumbleweed's, Elsinore, Calif,

MEN, It's easy lo cut your own hair.
Complete information $2. BSelfcut, Box
2035, Oak Ridge, Tennessee.

El.nﬁ like ]Jlttﬂfe “’5 p.p. Robert
onroe,

COMICE 3"x4" sizes Umm-tul. with
comic characters. Un 20 assorted
I'i”-ila Thornton, Bex 77 Chiﬂ.ln B0, I1-
o

LET Us tell you how to turn the reading
habits of friends into profit for you.
$10.00, 00 or $50.00 can easily and
quickly be made under our Popular Me-
chanics suur:rlptmn plan. No experience
nesded. Popular Mechanics, Room
1M, 250 Wur. 55th St.. New York 19, N.Y.
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a teenager’s introduction to...

11 WONDERFUL WORLDS OF SCIENCE

These tremendously interesting and educational books are the perfect intro-
duction to eleven basic fields of science and engineering. Any science-minded
boy will treasure them—find them endlessly stimulating—and great fun to read
as they open up to him one exciting scientific vista after another through the
eyes and experiences of a much-beloved teenage contemporary, Randy Morrow.

long career.

m Do you have a boy in your house that is already
beginning to show an awakening interest in sci-
ence and engineering as a possible career? He de-
serves to have the guidance these books can give
him—the opportunity perhaps to find among the
fields they cover the one that interests him most
and toward which he may want to point his future.

m All books in this series are sturdy and cloth
bound to stand up under the many rereadings
they are sure to receive. All are profusely illus-
trated in color. They guide the inquisitive mind to
hundreds of experiments to perform—models to
build—projects of endless variety that will keep a
young mind and eager hands busy and construc-
tively occupied through hundreds of happy hours.

m Sit down with your boy tonight and decide
which books he wants to start with. Then fill out
and mail the order form below. A few days after
you do so the wonderful worlds of science will be-
gin to open up to your son—and you may well have
helped him make a memorable start toward a life-
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Popular Mechanics PM-1
740 N. Rush Street
Chicago 11, Il

Enclosed is my check or money order in
the sumof $ Please
send me copies of the books checked at
$2.95 each.

Address

City. Zone
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State
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Fleet

These nine new Meres will oudrun and oulpull any
other outboards in their power class. It's the
Mercury Silver Anniversary Fleet . . . the widest
selection of outboard power ever offered ... by
anyone,

The leader of them all is the mighty Mere 1000
with 100 horsepower. It’s the world’s most power-
ful outboard and will handle any job with ease.
This 6-cylinder Mere will cruise faster than most
outboards will run at “full bore”... pull more
skiers and range farther on less fuel.

At the other end of the power range is a little
Mere fishing motor . . . Mere 39 with 3.9 hp. It's
a ?erl'ectiy balanced single-cylinder outhoard with
full-power features that you won’t find on other
motors in this power class. .. like full gearshift,
rubber-mounted twist-grip throttle, remote fuel
tank (at no extra cost), dual-clamp brackets, Jet-
Prop exhaust, and Glide-Angle styling.

In between there are seven more outboards. ..
from 6 to 85 horsepower . .. two, four and six-
cylinder engines. All the 1964 Mercs have small-
bore, short-stroke design to reduce engine wear
and boost the power by using fuel more efficiently.

Fixed-jet carburetors with special fuel-economy
linkages give the correct mixture at all speeds . . .
to give you the most miles per gallon. All have
Mercury's exclusive Jet-Prop exhaust to bury
sound and fumes deep underwater. There are no
shear or “drive"” pins on any Mere. The pro-
pellers are splined on and protected by a live-
rubber safety clutch that yields momentarily on
impact. Only Mercury has 6-eylinder outboards.
All Mercurys have full gearshift, and single-lever
remote control is available for all models . . . even
the smallest.

This is the Silver Anniversary Fleet . . . engineered
to give vou the most RUN for your money with
Mercury . .. 100, 85, 65, 50, 35, 20, 9.8, 6 and 3.9
horsepower outboards...and MerCruiser Stern
Drive Power Packages ... 110 to 310 horsepower.

IMERLURY

SILVER
ANNIVERSARY FLEET

i M MR E FE M

© 1964, Kiekhaeler Corporation, Fond du Lac, Wisconsin, and Toronto, Subsidiary of Brunswick Corperation
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LOW..FLAT...FLOOR!

only 22 inches to lift

Look—no rear engine hump!
You load Ford's Econoline Van
at low knee level. And just look
at all the other reasons why
Econoline outsells any truck in
its class by 2 to 1. More space

slide loads right through

for your load. Wide-open ac-
cess. Easier maneuvering.
Solid savings on price—and on
gas and upkeep, mile after
mile. Get all the good news at
your Ford Dealer's today!

easiest, fastest loading ever!

‘64 FORD

Econoline Van
mm@mm

BIG 204-CU. FT. LOADSPACE
—up to 56% bigger inside
than old-style panels! Yet
Econcline is 2Y: ft. shorter
outside . . . turns sharper
.+ . parks in less space!

UP TO 8 BIG DOORS—4-ft.
door openings all around
(left side doors optional)
put every part of your load
within easy reach. You
save time at every stop!

NEW 1-TON PAYLOAD—new
heavy-duty option in-
creases payload from
1,650 1bs. to 2,000 Ibs.
Opens the way to new uses
for versatile Econolines!

COSTS LESS—to buy and to
run! Already famous for
gas economy, '64 Fora
Econolines offer you new
self-adjusting brakes . , .
new service savings!
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uﬁ' ~ Racing Champ Track Tests
the Hot-Engined...

Sam Hanks ‘ Ord “Fastest on straightaway but

wheel slippage isn’t helping on turns...”

ChEeV Y s ivwssa

automatic shift slows it between 60 to 80 mph.”

DOdge "Gets a good bite on the

track although engine is flat on the curves...”

Pon tia C “Lays in real well along

sweeping curve but she feels heavy...”

PlymMouth -..c.coe.s

time though | was losing oil pressure...”

...-.

STARTER WAVES anﬂuc off on quarter-mile drug Superb shift ac- e
tion helped offset bad engine lug at start. Note timer below car

By Thomas E. HO'W ABOUT these extra performance "64s, the new
Stimson assembly line hardtops with the big displacement
engines and the “four-on-the-floor™ stick shifts?
They are as docile as Walter Mitty’s compact in
traffic — until you mash the throttle. Then there’s a
WHOOOOM of induction air and you are leaving tracks
on the pavement.
Are these street dragsters from Detroit as hot as they



HANKS IN THE 427-cubic inch Ford, stroightening out the corners on Turn 3

at Willow Springs.

Manual steering made this car

“run out of steering

wheel” on the tight turns and Honks reported o feeling of front end push

seem? To find out, Popular Mechanics
asked Sam Hanks to wring out a few of
them.

Hanks is an old pro on the test track.
He is director of racing at Indianapolis
Motor Speedway. He has been national big
car champion, national champion in the
midgets. Hanks won the Indianapolis 500
in 1957 and has placed high in stock car
point standings time after time. He has
an extra sense that lets him push a car
right up to the limit of its safe perform-
ance.

The cars: Ford Galaxie with a 427-cubic-
inch engine, Plymouth Sport Fury with a
426-cu.-in. engine, Pontiac Grand Prix
with a 421 cubic incher under the hood,
Chevrolet Impala Sport Coupe with 409
cubic inches, and the Dodge Polara 500
(426 cu. in.). Usually these cars are
powered with smaller engines; the big
“extra performance” powerhouses are op-
tional.

All the cars were tested “as is.” None
was specially tuned. All had stock muf-
flers, all wore standard production tires.
The only change we made was to inflate
the tires to 40 lbs. pressure to increase
the safety factor in high speed cornering.

The place: Willow Springs Raceway at
Rosamond, Calif.,, on the desert 99 miles
north of Los Angeles. This sports course
is about two and a half miles long and
had just been repaved. It includes a 5&-
mile straightaway (with Chrondek elec-
tronic timing for quarter mile drags), a
long sweeping right turn and some tight
climbing turns that carry the track 176
feet above the start, then a hard downhill
left corner and a back stretch all in view
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of the spectator area. Willow Springs does
nicely, in fact, for “moment of truth” test-
ing of the wilder ones.

This was to be an evaluation of each
car, not a full-fledged competition, for the
simple reason that the cars we were able
to obtain when these tests were run (late
October) were not fully competitive either
in speed or running condition. The Ford
had a full competition engine and manual
brakes and steering, with extra stiff sus-
pension. The others had “street” engines,
power steering and brakes, standard
shocks. Chevrolet had an automatic trans-
mission, the others had four-speed floor
stick shifts. The luxury Pontiac weighed
700 lbs. more than the Plymouth. With
all these variations, it's interesting to note
how close the results were (see chart,
page B88).

We wanted to know how well each car
performed, how it handled and what bugs
it had, if any. We asked Hanks to run each
car through the quarter-mile drag for its
top speed through the trap. (The straight-
away wasn't long enough to measure ulti-
mate top speed).

We wanted to know how fast (and how
well) each car could be driven around
the entire course, how fast each acceler-
ated from a standing start, how each han-
dled in an emergency panic stop from 60
miles per hour. We wanted to know its
passing acceleration from 40 to 60 and
from 60 to 80.

These production line automobiles per-
formed amazingly well.

A fast sports car, with racing rubber,
can turn the Willow Springs course in one
minute and 40 seconds at best. The pro-
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PANIC STOP from &0 in Chevy, which had the best
stopping time ond showed the least amount of wheel
fight. Note smoke coming from all four wheels of car

duction cars didn’t have the wide tires
used in stock car racing and were 20 to
26 seconds slower.

To test a car, Hanks first made a prac-
tice run and then ran it twice against the
clock. The two times were compared and
the best time was recorded. Then, while
his impressions were still fresh, Hanks
evaluated the car on a tape recorder. Here
are his comments on a test-by-test basis.

Quarter-Mile Drag

“The Ford with its competition engine
was outstanding here. It turned 93.07
m.p.h. in the trap and had an elapsed time
of 16.32 seconds. Gear shifting in the Ford
was fantastically good. There were no
flat spots in the engine.

“The Plymouth performed well with no
flat spots and went through the trap at
91.55 m.p.h. But I did have trouble select-
ing third gear. I had to slow the shift a
bit to get from second to third.

“The Dodge, I would say, had too high
a gear. 1 pulled third gear all the way

COOLING OFF o hot one.
Ford’s filler cap twisted loose
on one run around the
course and gave its engine
compartment an unplonned
steam cleaning. This hot Ford
ran the fastest straightaway

HOW TO PUT FLAT SPOTS on tires. Here the Dodge
panic stops from &0 with all four wheels burning
rubber and only o slight amount of yaw evident

down the course and through the timing
lights. Again, I had trouble shifting. In
fact, in the first two runs I missed second
gear completely and had to go back and
re-run. I think I could have shifted quick-
er if it could have taken it. Engine per-
formance was good, however, and there
were no flat spots.

“For the Pontiac, as soon as the tires got
hold of the track after the wheel spin at
the start, I noticed a bad lug in the engine,
on both runs, This suggests the car was
too heavy for the gear it was carrving, or
it may have been carburetor adjustment.
Gear shifting in the Pontiac was as good
as the Ford if not better. I think this is
why I picked up a little of what I lost by
engine lug, getting off the line.

“The Chevrolet Impala had a Power-
glide transmission and of course was de-
feated by the stick cars it was running
against. Performance was good, though I
had to lift my foot to get it to shift. It
seemed to want to stay in the low range
for too long a time.”




CHEVROLET

IMPALA DODGE FORD |§ PLYMOUTH| PONTIAC
SPORT FOLARA GALAXIE SPORT ERAND
COUPE 500 500 FURY PRIX
Engine Size (cu.in.) 409 426 427 426 421
340 @ 365 @ 425 @ 365 @ 350 @
Rated Brake Hp. 5000 r.p.m.J4800 r.p.mJ] 6000 r.p.m.} 4800 r.p.m.| 4600 r.p.m]
420 @ 470 @ 480 @ 470 @ 454 @
Torque (ft.Ibs.) 3200 r.p.m.§3200 r.p.mJ 3700 r.p.m.} 3200 r.p.m.] 3200 r.p.m
Bore and Stroke 4,31 x 3.5004.25 x 3.75] 4.23 x 3.78]4.25 x 3.75] 4.09 x 4.00§
Compression Ratio 10:1 10.3:1 11.5:1 10.3:1 10.75:1
Carburetion 1-4 bbl 1-4 bbl 3-2 bbl 1-4 bbl 3-2 bbl
Valve Lifters Hydraulic | Hydraulic | Mechanical] Hydraulic | Hydraulic
Axle Ratio 3.36:1 3.23:1 3.54:1 3.81:11 3.42:1
Suspemsion Standard | Standard | Heavy Duty] Standard | Standard
Power Steering,
Brakes Yes Yes No Yes Yes
(1) . .
Transmission Automatic | 4-Stick 4-Stick 4-Stick 4-5tick
Wheelbase 118" 118" 118 116" 120"
(Curb) {Curb) (Curb) | (Shipping)] (Curb)
Weight 3605 Ibs. | 3725 Ibs. | 3735 Ibs. | 3420 Ibs. | 4125 Ibs.
Not
Price FOB Detroit $2775 £3094 | Announced] $2713 $4751
Power F'nl.1r
Available? (2) (3) (4) (5) No TURN 2

(1} 4-speed stick and tachometer available: $37.65.
(2) Carburetion, special cam, mechanical lifters to produce 425 hp.

(3) Several options al 11:1 CR, 12.5:1 CR, and lightweight front-end kit
(4) Lightweight package including fiberglas fenders, aluminum bumpers.
(5) Same as (3).

AS THE ABOVE FIGURES show, these hot-engine cars DESPITE A SUBSTANTIAL variation in engine size and
were not perfect competitive matches. But they were  condition mony of the cctual performance results
the hottest models of each avaoilable ot test time  were surprisingly close, os the chart below indicates

HOW THEY RAN

CHEVROLET DODGE FORD* PLYMOUTH PONTIAC
Engine, Cubie Inches 409 426 427 426 421
Transmission Automatic :E.;eeﬁ- Stick 4-Speed Stick 4-Speed Stick 4-Speed Stick
Va-Mile Drag—-Speed M.P.H. 83.33 EE.DE- 1 93&? : . Bijﬁi " 90,45
Va-Mile Drag—E.T. Seconds 17.02 16.67 16.32 16.43 16.93
Lap Time-—-2V2-Mile Course 2 Mu; E.Eﬁ Secs. 2_M|n_5_12 S._e-;s. 2 F.h.n_ 6.65 S-ecs. 2 M-;. 1:0_0 Secs. |2 Min, 3.26 Secs.
Top Speed—% Mile 9?.;9. M..F'.H._ E E_Emhl_ IGS.E] M P.H. EIE.EE M.P.H. 101.46 M'P_I'HJ
Acceleration 0-60**** B.49 Secs. i 8.00 Secs, 8.15 Secs 9.02 Secs."" 8.73 Secs.
Panic Stop 60-0 3.27 Secs. 3_4?_5ecs. 4.00_5_5;:5 J.Da:_s._ 388 Sec_s_
Running Acceleration 40-60 1 4.10 Secs 3.59 Secs. 4.17 Secs. 4.74 .Se:s ;!352: i
Running Acceleration 60-80 6.26 Secs.*"* 4.02 Secs, - ;?E_Se-u:s. 4.95 Secs. 4.40 Secs

MNote: Each figure is best of two runs, Drag and straightaway speeds Chrondek-electronically timed
*Manual brakes and steering. All others power equipped.

**Excessive wheel spin at start.
*+*Lhifted automatically from passing gear at 75 M.P.H
==*=*Speedometers not calibrated,
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LAYOUT OF WILLOW SPRINGS Raceway at Rosamond, Calif., where Sam
Hanks conducted our tests. The two-ond-o-half mile sports course includes a
Ssths-mile straightowoy with electronic timers for the quarter-mile drag runs

Sports Car Track

“The Ford was the fastest on the 3sth
of a mile straightaway which we took
with a running start after circling the
course. It went through the trap at 103.21
m.p.h., but it was next to the slowest
getting around the whole track. I think
the manual steering is one thing that
slowed me down. I was running out of
steering wheel on the tight turns and had
to let go and grab again. And I had a lot
of inside rear wheel slippage that I don't
think was helping me at all. The Ford
has tremendous engine performance but
its suspension is stiff, maybe too stiff for
this track. Probably that’s why I'm just
buzzing the inside wheel every time I
touch the throttle on these tight turns.
And it definitely had a push on the front
end. I'd turn left or right real hard and
the car wanted to go straight ahead.

“The Pontiac has power steering and so
has a faster steering ratio than the Ford.

JANUARY 1964

I didn’t run out of steering wheel with it
or any of the other power-assist cars. The
Pontiac felt heavy—I used second gear
around almost half the course, which indi-
cates it had a fairly high axle ratio. I had
very little rear wheel spin with it. Both it
and the Ford laid in real well on that long
sweeping turn.

“The Dodge was running out of fuel
badly on Turn Two, the long sweep to the
right. It seemed to be getting a good bite
on the track, but in all the turns the en-
gine was pretty flat. I think the fuel was
floating away from the main jets, as often
happens in stock car racing. Handling of
both the Dodge and Pontiac was very nice
and I had complete control in all the drifts
I'd set them in, nice four-wheel drifts.
Neither wanted to push its front end.

“It's amazing how well the Chevrolet
gets around here with its little old auto-
matic transmission. It ran only .04 sec-
ond behind the Ford. It's easier to drive—
you don't have to worry about shifting.
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I just dropped it into low range through
the turns. And it steered beautifully. But
on the long stretch where I'm getting
about 110 indicated I noticed a very bad
vibration in the drive line, and I had the
same thing in the Pontiac, too, a severe
vibration. In each case this could be an
out-of-balance wheel and tire, or an un-
balanced drive line.

“l ran the Plymouth only one lap
around the course because I was losing
oil pressure. The warning light was on
through about a third of the course and I
figured if I ran the engine another lap it
might scuff the bearings. I think the oil
was climbing up the crankcase wall and
starving the pump. Probably a different
baffling design would keep the oil down
where it belongs. But that one lap in the
Plymouth was the fastest lap in any of
the cars, one second over two minutes.

“The cars were all laying into the turns
very well. I'm quite surprised how well
these street jobs can get around this
course. We are leaving a lot of rubber on
every turn. Turn Five, that downhill left
turn, is the tightest turn here and if you
go into it too hard or brake too hard the
car'll go sideways and you have a handful
of real trouble. The smoother you make
that turn the faster you can run all
through the course.”

Acceleration-Braking Test

“The problem was to accelerate to 60
from a standing start, then immediately
make a panic stop from that speed. Time
was taken on stop watches by a trained
observer who rode as passenger. None of
the speedometers had been calibrated and
so we can't make an exact comparison as
far as time is concerned, though the times
were actually pretty close together. But
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HOT PLYMOUTH driven by
Som Honks shown in a con-
trolled slide through the tight
Turn 5 at the Willow Springs
Raceway. The 426-cubic inch
engine Plymouth scored the
fastest course lop but was
plagued by oil problems

this test is a good indication of how each
of these test cars would perform on the
highway in an emergency. All the cars
burned rubber from the instant I mashed
the brake until we were completely
stopped.

“The Chevrolet had the best stopping
time and the least amount of wheel fight.
Ford was the worst for wheel fight; I don’t
think the front wheels were locking up
like the other cars. It had a real hard
pedal, naturally, with no power assist. The
Pontiac had a little out-of-line stoppage
but it was the heaviest car of the group
and so wasn’'t bad. All the other cars had
a little yaw from a straight line. I would
say they were all pretty fair.”

Running Accelerations

“On the 40-to-60 and the 60-to-80 ac-
celerations we ran against uncalibrated
speedometers again, so any of these fig-
ures might be off by a few hundredths of
a second. We flared out at 40 and held it
a little bit in third gear, and then with the
throttle in mashed position we started one
watch. The instant we hit 60 we stopped
that watch and started the other and
didn't back off the throttle. This was actu-
ally a continuous run from 40 to 80 with
power applied all the way.

“The Pontiac was a little lazy getting
off the 40 mark; it had been all day. Per-
haps the carburetor wasn't correct. The
Dodge felt awfully strong all the way
through, a nice power application and the
figures show it.

“The Chevrolet's transmission was in
driving range with the throttle shoved
down into passing gear. The car was right
in there with the others at 40 to 60, but it
was slow between 60 and 80 because it

(Please turn to page 214)
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A Grease-Rack Review of the
1964 Cars: Are They

Service-Free =—=2—~

or Service-Prone?

HE SERVICE-FREE AUTOMOBILE is still a happy
dream, of course, but there's nothing dream-like about
the struggle to achieve it.

One reason for the struggle is the introduction of new
materials such as aluminum, whose light weight contributes
to better performance and fuel mileage. At the same time,
problems of cavitation erosion and crevice corrosion have
cropped up in such parts as new aluminum water pumps and
these increase the service load until they can be corrected
in design.

Perhaps the most compelling reason for designing a car to
be as service-free as possible is the serious shortage of com-
petent mechanics—of men who love and understand fine
machinery, and can handle the increasing numbers and com-
plexity of today’s cars. Because of this shortage, auto manu-
facturers are trying to design cars which are as mechanic-proof
as possible.

That's why several of the 1964 GM makes have grease

BALL JOINTS hove become
an unnecessary service head-
ache due to lack of knowl-
edge on the part of some
mechanics who do not real-
ize that “play” in lower ball
joint is normal when cars
with coil springs or torsion
bars octing on the lower
arms are jocked up. Allow-
able “play’ runs up to .20
inch in vertical plane, up to
.25 inch in horizontal plane
{as in the diagram at right)




fittings protected by newly developed
seals with one-way relief valves. If a serv-
ice station attendant gets overly enthusi-
astic with the grease gun, the excess
grease escapes through the valve instead
of rupturing the seal.

Other important 1964 innovations have
the same target in mind—that of reducing
the car owner's repair bills by avoiding
or eliminating problems which can be
made more so by the untrained mechanic.
Qutstanding among these improvements
are fool-proof automatic chokes, double-
guarded hydraulic systems for brakes and
front end bearings that never need grease.

Chrysler boasts the new automatic
choke with a simple diaphragm outside
the choke housing, where it won't be
fouled by carbon or gum like the vacuum-
activated piston that preceded it. General
Motors' 1964 cars have sealed reservoirs
for brake master cylinders, lessening the
chance of contaminating the fuid. The
way this trick was achieved is as simple
as it is effective. Any hydraulic reservoir
must be vented to allow air to enter or

SEALED COOLING systems that can be ignored for years af
o time will have to wait until problem of water erosion of
aluminum pump housings (arrow shows hole in part) is solved
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escape as fluid level changes. Ordinarily,
this opening lets moisture and dirt slip in
with the air. In GM’s design, a rubber
diaphragm covers the fluid and acts as a
barrier against outside air. As fluid rises
and falls, the diaphragm flexes, maintain-
ing atmospheric pressure in the sealed
portion of the reservoir, while air enters
or leaves the vented section.

Goodbye, Prop Rod

Owners of the 1964 Ford Falcons who
like to do their own mechanical work, or
merely take an occasional look inside the
engine compartment, will be happy to
know that the hood is now counterbal-
anced. It's no longer necessary to grope
for the prop rod, while supporting the
hood with one hand.

Rambler American's new front suspen-
sion has made it possible to extend chassis
lubrication to the same 33,000-mile inter-
vals recommended for larger Ramblers.
Lower ball joints need repacking at this
mileage, while the upper trunnion metal
bushings have been replaced by rubber
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bushings that never need grease. Stude-
baker has also joined the club, increasing
lubrication intervals for steering linkage
and front suspension to 6000 miles.

A new valve for the positive ventilation
system in Chrysler Corp. cars is designed
to keep itself clean. A spring-loaded
plunger, sensitive to manifold vacuum,
flutters constantly inside the valve's orifice
to prevent the formation of deposits that
cause clogging or sticking. Other Chrysler
changes include additional splash pans on
some models to keep the ignition system
dry, more durable stainless steel synchro-
nizer springs in the three-speed manual
transmission and an internal full-flow oil
filter on the TorqueFlite automatic. Mov-
ing the filter inside the case eliminates
potential leakage points.

Ford has adopted headlamps with heav-
ier filaments, said to last nearly twice as
long as the usual type. In some Fords,
rocker panels are equipped with one-way
drain wvalves, allowing water to escape
but preventing road splash from entering.

Every year there’s at least one big tech-

SPLASHBACK of water into ‘64 Ford rocker panels
is prevented by plostic flapper valves which will
permit water to drain out and thus reduce rust 3-

TRANSMISSION OIL FILTER, right, on all Chrysler-
built cars is dacron felt, replaces former cartridge in
oil lines, lengthens change interval to 32,000 miles

\ t TO CARBURETOR

4
PORT~__ %

PLUNGER

BODY

FROM
CRANKCASE

'CHRYSLER CORPORATION engineers fight problem VACUUM DIAPHRAGM mounted externally re-
of crankcase ventilation valve by designing one that places the internal piston medulator which used
wiggles as it works, keeping itself from sticking to gum vp and fail on pre-'64 Chrysler products
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T Bowl-type only

' ' FRONT STRE. | uNiv
| oL FILTER SUSP. LINK JOINT
g | CHANGE |  CHANGE LUBE LUBE LUBE
American Motors l |_._
Rambler, All Models 4000 | 4000 | 330003Yr., NR | MR
Chrysler Corporation |
All Models | 40003 Mo. | 8000-6Mo. | 32000 | 32000 NR
Ford Motor Company , | ' |
Ford, Fairlane, Falcon 6000-6 Mo. | 60006 Mo. | 36000 | 35000 | 36000
Thunderbird 6000-6 Mo. | 6000-6 Mo. | 100,000-3 Yr. | 100,000-3 Yr. 100,000-3 Yr.
Mercury, Comet 6000-6 Mo. | 6000-6 Mo. 35000 36000 36000
Lincoln Continental _ 6000-6 Mo. | 6000-6 Mo. 36000 | 36000 | 36000
General Motors Corporation i
Buick Special 6000-2 Mo. | 60006 Mo. | 60006 Mo. | 60006Mo. |  NR
Buick, All Other Models 6000-2 Mo. | 6000-6 Mo. | 6000-6 Mo. 6000-6 Mo. | 6000-6 Mo.
Cadillac 6000-2 Mo. | 6000-6 Mo. NR NR - NR
Chevrolet, All Models 6000-2 Mo. | 6000-6 Mo. | B000-6 Mo. 6000-6 Mo. | NR
Oldsmobile F-85 6000-2 Mo. | 6000-6 Mo. | 6000-6 Mo. | 6000-6 Mo. | NR
Oldsmobile, Other Models 6000-2 Mo. | 6000-6 Mo. | 30000 6000-6 Mo. | NR
Pontiac Tempest 6000-2 Mo. | 6000-6 Mo. | 12000-1Yr.| 12000-1Yr.|  NR
Pontiac, Other Models 6000-2 Mo. | 6000-6 Mo. | 30000 30000 ' NR
Studebaker Corporation i
All Models ~| 6000-2 Mo. | 6000-6 Mo. | 6000 &000 | NR
* Riviera only

® (Cars placed in service after Jan. 1, 1964 will not require coolant change until fall, 1965

nical advance that isn’t quite ready in time
for new model announcement. This year
it was Ford’s sealed cooling system. Ford
engineers worked feverishly to develop
a system that could be filled at the factory
with ethylene glycol and water, then for-
gotten for the life of the car. It had to be
turned down because neither Ford nor any
other manufacturer has yet developed a
completely leak-proof cooling system. As
soldered joints work loose, hose clamps
lose their tension and gaskets deteriorate;
then the coolant seeps out.

Even with a tight system, an uninformed
service station attendant can spoil things
by opening the radiator cap when the en-
gine is warm. Modern cooling systems op-
erate at 12-15 pounds above atmospheric
pressure. Every time this pressure is re-
leased by opening the cap, some coolant
escapes. When there's a noticeable drop
in coolant level, the helpful attendant adds
a little water. With a few repeats, the so-
lution becomes so diluted that protection
against freezing and corrosion is reduced.

To find out what happens to long-life
coolants in actual services, a leading sup-
plier of antifreeze conducted a survey of
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Ford and American Motors cars that had
been filled at the factory with two-year
coolant. All cars checked had covered
over 1000 miles, but none had been in
service for more than one year. Owners
were asked if water or other liquids had
been added to the system.

A surprising 21 percent replied that

ELECTRICAL SWITCH on ‘44 Oldsmobiles carburetor
coordinates transmission downshift with throtile

position, eliminates problems of loose control rods

POPULAR MECHANICS



SERVICE CHECK LIST

AUTO MAN. | WHEEL | CLEAN |
TRANS. | TRANS. BRY, AR |
DRAIN DRAIN PACK CLEANER
|
__NR__ | NR__ | 25000 | 4000
NR NR | NR | 6Mo. |
|
NR NR | 24000 .Eﬂ[ll}ﬁMu.!
NR — | 24000 | 60006 Mo.
NR NR 24000 | 6000-6 Mo.
NR_ | — | 30000 | 6000-6Mo.
24000 NR NR | 120001 Yr.
24000 NR NR | 12000-1Yr. |
30000 = 30000 — |
NR NR 36000 12000 |
240002Yr]  NR NR 120004 |
24000-2Yr, AR NR —
24000-2Yr, AR NR | 60006 Mo
240002Yr, NR | NR | 6000-6 Mo
NR NR 24000 | 6000-6 Mo.‘

REPLACE | SE3VICE
AR POV SH06 | FUEL ‘ COOLANT
CLEAT'ER VALVS FILTER
e R
| |
_ 25000 | 8000 12000 | 2¥r.
2Yr. | 6Mo. | lﬁl}ﬂﬂ-l_‘rr.l 1Y¥r.e
| ' | A
| |
36000 | 6000-6 Mo 36000 | 36000-2 Yr
36000 | 6000-6 Mo. | 36000 | 36000-2 Yr
36000 | 6000-6 Mo. = 36000 | 36000-2Yr
36000 | 60006 Mo 12000 | 360002¥r.
= 6000-6 Mo. = 12000-1Yr, 1Yr.
12000* @ 6000-6 Mo. | 24000 @ & Mo.
30000 | 6000-2Mo. | 6 Mo. 2 Yr.,

— | 6000-2 Mo. ‘ 120001 2Yr.
18000 | 6000-6 Mo NS 2Yr.
18000 | 6000-6 Mo NS 2¥r.

— 12000-1 Yr. 1Yr. 2Yr.

o IZDDIJ-I"I‘{ 1Yr. 2Yr.
24000 6000 | 6000 6 Mo.

V6

¢ :
NR Lubrication not required unless unit is disassembled for repairs

NS Not Specified

plain water had been added, while two
percent indicated that a mixture of anti-
freeze and water had been poured in to
make up for the loss of factory-fill coolant.
Among the 73 cars that had traveled over
16,000 miles before they were one year
old, 45 percent had required additional
amounts of coolant to be added.

Antifreeze Fadeaway

Laboratory tests of antifreeze samples
showed that those taken from 11 percent
of all cars had lost more than half of their
ability to prevent corrosion. In 12 percent
of the solutions checked, freezing protec-
tion had also dropped to less than half of
the original level. In the high-mileage
group, 33 percent of the cars had retained
less than 50 percent of their protection
against freezing and corrosion.

One of the principal reasons for long-
life coolants was the growing use of alumi-
num for engine parts such as water pump
housings, intake manifolds and thermostat
housings. Car factory engineers know that
effective corrosion inhibitors must be kept
in such systems at all times. Antifreezes
meeting the automobile manufacturers’

JANUARY 1964

specifications contain suitable inhibitors,
and the easiest way to protect aluminum
parts from corrosive action is to specify
year-round use of antifreeze.

Even when inhibitors are used faith-
fully, some aluminum parts are running
into trouble. Two of the thorniest prob-
lems are cavitation erosion and crevice
corrosion.

Cavitation erosion occurs when the
smooth flow of coolant is disturbed by an
abrupt change of direction or an uneven
surface. The resulting turbulence causes
separated blobs of fluid to strike adjacent
surfaces at high velocity, instead of flow-
ing smoothly by. The metal is eaten away
until pinholes appear (photo, p. 92) result-
ing in leakage. Engines that run at high
speed for prolonged periods are most
prone. Police pursuit cars seem to suffer
chronically from this ailment.

Licking Cavitation Erosion
Some water pumps have been rede-
signed to prevent such damage. Contours
inside the pump body have been smoothed
to eliminate turbulence. Another approach
(Please turn to page 222)
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By Christy Borth

O RE-CREATE today's automotive scene without the
innovations of these seven pacesetters, vou'd have to
turn the clock back ar least 30 vears.

Car bodies would be narrow and cramped with space de-
voted to running boards instead of passengers if Cadillac
hadn’t showed the way.

Brakes would still be uneven and unreliable without the
principle of hydraulic operation introduced by Duesenberg.

Many people would have to learn to drive all over again
but for the automatic transmission pioneered by Reo.

Without the shatterproof glass first used on Ford, even
a minor collision would be potentially deadly.

But for Star's example there might be no station wagons.

In winter, cars would still be stuffv and their windows be-
fogged without some variation of Nash's Weather Eve heater.

Finally, there would be no smooth, powerful V& engines
if Wills Sainte Clair hadn’t proved that ii could be done.

The principles embodied in these seven desien break-
throughs did not spring full-blown from the engineering staffs
of the cars on which they were introduced. As is true of
almaost every successful development, there were earlier ideas
which pointed the way,

However, these seven designs passed the ultimate test—
they went into production and thence to final judgment in the
hands of car owners. Today, it's hard to imagine an automo-
tive world without any of these trend-setting innovations.
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1933 Reo Royale

The “self-shifter.” introduced as standard equipment on
the Reo Motor Car Company's 1933 Royale, was an auto-
matic transmission operating on d simple, effective princi-
ple. Both it and Reo have now faded from the passenger-
car world. The self-shifter’s downfall resulted from the
near-total lack of mechanics able to service the wunit

1938 Cadillac 60

JANUARY 1964

Cadillac’s Model 60, first shown to the public in Novem-
ber 1937, broke the industry of its ancient running-board
habit. Engineer-designer William Stout decided they were
sn unneeded leftover from horse-and-buggy days when a
step was needed. After his campaign of goading, Cadillac

broke the dam with no boards, six-passenger interior space
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PRODUCTION BOX SCORE

1963 versus 1962

19257 I411.0%)

1,438 344

N 1963 Models Produced

1. Chevrolet

2. Ford ﬂmm (4 19.9%1
3. Pontiac H&tm (+21%1

4. Chnw I Hﬂj’:ﬂf 4+150%)

11962 Models Produced

. Oldsmobile

57,942 1414%)
353,004

. Falcon

345,281 (—16.5%)
414,972

. Fairlane

Hﬂa.ﬂ? (4+153%)
116

. 331,009 (4 14.5%)
. Rambler Ciumcw

. Buick’

309,068 (1425.8%)

. Corvair

S5
 — v
306,015

. Plymouth

244,995 (442%)
172,14

. Valiant

Him 1+365%)
145,353

. Dodge

H 181,575 ($224%) o
148,256

. Cadillac

H 163,174 141.5%)
180,840

. Dart

Flﬂ.l’ll 14 139.5%)
4,371

. Buick Special

Huull =31%)
154,467

. Comet

134,623 (=10.4%)
165,305

. TnmEuI

Hmm —12%)
143,193

. Mercury

General Motors 53.46%

121,048 (413.2%)
o7 00w

Down from 53.9%

. Chrysler

!ul.lﬂ 1403%)
118,539

Ford Motor Co. 26.38%

. Olds F-85

H e (42545 Down from 27.9%

. American

. Studebaker®

. Thunderbird

. Meteor

. Ambassador

. Lincoln

. Dodge 880

. Imperial

s 17 c Chrysler Corp. 12.80%

76,145 (=19.6%) Up from 10.3%

TN

s LR American Motors 6.32%

78011 Down from 6.6%

jovos Studebaker 1.04%

3700 ($44%] Down ﬁom 1.4%
36,163
- Industry total of 1963 model year: 7,339,992,
Bas (441550 up 9.77% from 1962 model year production
14,108 (=1.4%)
14,337 1. incdudes Riviera 2. Includes Corvette 3. Includes oll models

By production percentages, Chrysler Corp. cars were the stars of the ‘63 model year. Only Imperial
lost ground—1.6 percent. Dart more than doubled production and Plymouth, Valiant and Dodge gained
one fourth to one third over the ‘62 run. Yaliont moved vp from 16th place to 12th.

With a few thousand '43s around the country still unsold, final sales figures aren’t in. All will be
sold eventually, however, so production totals are a reasonable gouge of o model's success.
Chevrolet and Ford still lead the parade, but Falcon fell from third to sixth place. The full-sized Ford,
which lost 11 percent with the ‘62s, reversed its field and picked up about 20 percent.

For their ewn purposes, manufacturers sometimes choose to lump together totals for various medels.
Our Buick figures, therefore, include Riviera. Similarly, Chevrolet includes Corvette. Studebaker pro-
duction dropped almost 20 percent, but there’s no indication of which models fared worst. Company
production is lumped together. Even so, the total is in 23rd place. Unaided by its sisters, Lark alone
held down 22nd place during the 1962 run.
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Comparing in Depth the 1964

Falcon-Tempest- Studehaker

On a two-day shakedown over
race track and tortuous highway
Chevelle shows its ginger, Tem-
pest its economy, Valiant its
scat and Falcon its big car ride

By Jim Whipple

O BALANCE SAM HANKS' “wild

west” test of five “hot” '64’s (page 88),
this automotive shakedown deals with six
low-cost, popular, compact and interme-
diate-sized cars. It's an on-the-spot road
comparison made on the road racing
course at Lime Rock, Conn., and on hilly
highways. Comments, in many cases, are

QUARTER-MILE DRAG shows a scampering 145-hp. Valiant closing in on
finish-line pylon larrow) well ohead of 101-hp. Falcon (right lane) and
112-hp. Studebaker (center lane). All cars were Sixes with automatic shifts
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Chevelle -Rambler - Valiant...

taken right from the tape that we record-
ed from the driver’s seat in each car tested.

The cars chosen included Chevelle, a
newcomer '64 hardtop with automatic

transmission, power brakes and steering;
three “founding father” compacts—Fal-
con, Rambler American and Studebaker
—the cars that probably changed most

since they first appeared; Valiant, with
little change since last year; Tempest, most
radically changed of the new breed of
“luxury compacts” (including Buick Spe-
cial and Olds F-85).

Our two-day shakedown cruise included:

1. Performance Tests, with 0-60 m.p.h.
accelerations, standing 4-mile accelera-

CHEVELLE's 195-hp., 2B3-cu.-in. VB is predictable winner in quarter-mile
drag over Valiant (right lone) and Tempest (middle lane). In another test,
the Falecon and Tempest ron a dead heat nosing out the Rambler American

JANUARY 1964
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RAMBLER AMERICAN's Economy 6 engine waos penal-
ized by bulky air conditioner (foreground), wheose
extra poundage also hurt performance and handling

FALCON's thoughtfully-located disposable fuel filler HOOKING UP PM's fuel meter for the steady-speed
screws inte the fuel pump in a position which mokes fuel mileoge tests. The Pontioe Tempest was the fuel
it very easy to reach and replace during servicing economy chompion of the six cars which we tested

VENT WINDOWS on Falcon (left) ond Voliont (right) could be “fingered”
easily and they operated smoothly. Chevelle's curved window (center)
jumped its trock as shown ond the vent laiches provided snug finger room

4
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tions, passing times at 40-60 and 50-70
miles per hour.

2. Fuel Economy Tests that involved
metered steady-speed mileage at 40 and
60 m.p.h. Over-the-road mileages were
computed in a 57-mile tank-mileage high-
way run in convoy, all cars running the
same speeds at a given time.

3. Ride and Handling Evaluations were
made by one driver who rammed the cars
over a 21-mile course of smooth highway,
gravel, and rough, winding, secondary
blacktop.

4. Livability Observations were made
on practical details such as trunk space,
bumper protection, ease of entry and gen-
eral level of comfort and convenience.

Tire pressures on all cars were set at 32
pounds (8 to 10 pounds above recommend-
ed pressures) to get the best handling and
economy performance -possible,

Some differences were surprising. Chev-
elle, as the only V8 in the group (no Six
was available to PM at test time) was a
natural champ in the standing-start quar-
ter mile (19.1 seconds)—but the Valiant
wasn'’t far behind. In the 0-60 run, Chevelle
was first, Tempest second, the Commander
last. Chevelle's 283-cubic-inch V8 domi-
nated the acceleration tests, too, but Val-
iant and Tempest were consistent runners
up among the Sixes,

Because it is well-nigh impossible, so
early in the year, to get six 1964 models
which match closely in terms of engines,
horsepower, transmissions and axle ratios,
we don't pretend the comparison is perfect.
This doesn’t make the test results any less
valid. But keep in mind that weights and
horsepowers of the six cars varied widely.
The 195-hp. Chevelle weighed 3155 pounds;
the 145-hp. Valiant, 2888; the 112-hp.
Studebaker Commander, 2955; the 101-hp.
Falcon, 2596; the 140-hp. Tempest, 3139
and the 138-hp. American, 2788. With this
in mind, here are the results:

HOW THEY PERFORMED

$
= =2 - E E
¢ =B E = e
s £ § 58 & %
> U 2 u < £
Standing start quarter
mile, elopsed seconds 206 191 21.7 23.1 220 2.4

0-60 (corrected), avg

elopsed time in seconds 17.05 12.6 16.2 24.0 17.4 17.4

40-50 (corrected), avg

elapsed fime in seconds 78 &5 8.8 135108 115

50-70 (corrected), avg
elopsed time in seconds 11.7

WHO'S THE ECONOMY CHAMP?
Highway economy, mpg 22.61 19,47 25.66 21.10 22.38 21.13

Steady 40 m.p.h., mpg 25.30 21.10 28.80 23.00 23.15 27.95
Steady 60 m.p.h., mpg 20.00 17.50 22.90 17.00 17.90 20.75

This Chevelle, by the way, got 19 plus
m.p.g. on our road economy run and only

7.3 122182 135 157

CHEVELLE BENDS its way through o nasty diminishing-radius curve on the
Lime Rock race track at on indicated 45 m.p.h. There was no inherent in-
stability and body roll seemed less thon on some of the smaller cars tested
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KNEEROOM CHAMPION of the six cars was this
Studebaker with the Rambler American a finger-width
behind. Same 185-pound six-footer was used in tests

g -

VALIANT HOOD LATCH users met cutting edge of the
license plate mounted as shown. Studeboker was the
only ene of the six cars with an inside hood relecse

119 m.p.g. when we hotrodded it around
the test track, which shows how much dif-
ference driving habits can make.

Driver's Observations

Chevelle, Malibu Sport Coupe, V8,
power steering, power brakes., This car
has the heavy, solid feel of a big General
Motors frame job, and there is a certain
amount of shake when traveling on a
very second-rate road. It's a heavy rear-
axle car. The shake is more pronounced
than in the Tempest. You've got a heavier
engine working up forward.

The over-all ride is a well-controlled
and pillowy one—not sloppy, but there’s
a slow rate of shock and spring action.

The acceleration with the 283 is very
nice. This engine is quiet, smooth and
well-perfected. Kickdown in the power
glide is pretty good: it takes you up a hill
with a solid punch, up into the 50s.

Steering power is satisfactory for ma-
neuvering on these back roads. You can
get car in and out of hairpins with ease.

The car is a nice size. It doesn't seem
bulky, vet it's bigger in feel than most
of the other compacts of the group.

There is rear-axle shake, but it isn't
the heavy anvil-like pounding and bounc-
ing that you'd expect when doing 50 m.p.h.
on a bad back road. You can feel the
pounding, but the total tuning job done on
the frame, rubber-insulated suspension
on this 115-in. wheelbase car is excellent.

Chevelle’s combination of wheelbase,
tread and control of the ride and handling

STUDEBAKER'S POWER-ACTIVATED DISK BRAKES pro-
duced o serene, straight-line ponic stop from 45 m.p.h.
Other cars showed no inherent braking weoknesses
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gives it the big-car feeling, yet it's not
overly heavy. With power steering, at any
rate, it's got the response and maneuver-
ability of a compact.

Falcon, 6-cylinder, automatic transmis-
sion, manual steering. This is a good deal
less powerful than Chevelle's V8, of
course, but it gets up there. I'm pushing
it up to 65 and 70. The engine sounds busy.

Because of tire pressure—as in the
Chevelle and others we have 32 lbs.—there
is a feeling of body jiggle. But she's basi-
cally pretty good and solid. Steering con-
trol is fairly precise. almost to the point
of being a little sensitive. The ratio is a
little slower than the power steered Chev-
elle, but not too slow. There's no heaviness.

There isn't a heck of a lot of pickup be-
yond 50. You feel—I was just passing a
big truck—that the cork is pretty well
out of the bottle and wish for more.

The speedometer indicates 80 now and
the car doesn’t feel light. Full throttle is
a true 80 m.p.h. and the car feels pretty
controllable.

This Falcon seems more stable than the
previous models in respect to wind effects
and bobbing around on bad roads.

On rough dirt there's a good deal of
vibration, but it's solid. That's this unit
body; it vibrates as one piece. It's not
overly harsh, however, or at all tinny. You
can feel the difference from last year's
Falcon. The extra rubber put into the sus-
pension is more than psychological.

There is very little of the bad fore-and-
aft pitching that you got in the early

Falcons. The absence of side roll is very
good too. I would describe the ride as
well-controlled and crisp. Excellent free-
dom from chop.

Studebaker Commander, 6-cylinder, au-
tomatic transmission, disk brakes with
power booster, manual steering.

At 55 or 60 m.p.h. there's a little wind
buffeting from an open window in a Com-
mander. But when the window is buttoned
up, most of the noise cuts off.

The feel of the power front disk brakes
is one of the nicest we've experienced. On
the medium-to-good blacktop road. the
first impression is that the ride is a bit
busy, but the body seems pretty solid.

The seat-to-pedal location isn’t too great
for a long-legged person. Instrument panel
is one of the best in the group. It might be
that very short people will find the steer-
ing wheel a bit intrusive; it cuts through
the cluster and up into the windshield.

The ride impression is somewhat busy,
as though this frame is bolted tightly to
the body leaving little rubber hysteresis
to soak up vibration.

Windows are nice and high and you
get a good view of all corners of the car.

The seat is comfortably upholstered, but
there's no thigh support and a six-footer’s
knee angle is a little too acute.

The engine has adequate power, but
that's about all. Its economy should be
more impressive to match its moderate
output. Passing performance is nice, with
the kickdown into intermediate carrying

(Please turn to poge 224)

FALCON AT 45 MPH on some diminishing-radius curve Chevelle is negotiating
on page 107. Body roll was more abrupt than Chevelle's but there was no
loss of control or breakawaoy. Cornering is far better than on previous Falcons

JANUARY 1964
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| Buick 23.8° 12.9° 35 55 12 14 1416  28x38  24x37 75 67 20.2 650 152

Buick Special 25.1° 15.1° 40 60 13 13 1341  26x37 26136 69 74 30.0 705 16.1

Chevelle 29.1° 156° 45 60 14 135 1339 26136 28536 71 63 228 720 168

Chevy 11 '321° 16.3° 40 52 135 135 1340  25x38 35538 2— 63 21.0 67.0 13.3

Comet 27.9° 13.5° 40 55 14 145 1353 31.5:37 205x365 74 72 29.2 580 12.8

26.7° 17.4° 50 50 125 13 1383 26.5132 DNA 76 68 DNA DNA 10.

Dadge © 21.5° 136° 50 53 115 16 159.2 255:36 2245536 276 68 250 71.0 17.0

Dodge Dart ©21.8° 18.1° 55 55 11 145 1392  29x36 21x36 72 66 23.2 650 11.3

Falcon  28.4° 166° 40 57 14 13 1353  27x37  21x36 71 58 — 68.0 116

Hawk* 20.0°* 17.0* 05 65 11 13 150.0 35x39 DNA T 70 208 510 1141

Lincoln 23.1° 118 55 52 12 14 1411 28x37 21365 B0 67 240 720 146

Olds F-85 25.2° 149" 40 58 130 14 1340 30.0x36.5 28.0x36.0 73 75 301 715 183

Plymouth 226° 128° 55 53 11 145 1592 29.5x36 30x36 72 67 21 725 113

Pontiac 'I;Ilpl:lt 16.0° 12.5° 3.0 6.0 12 13.5 134 27.5236.5 23x37 T3 12 212 M 301

| Rambler Classic

25.4° 16.2° 44 60 125 145 1400  31x36 2336 69 65 226 69 137

Waliant 224° 13.8° — 55 11 15 1382  37x32 26036 71
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| | £ = | | |
i 3 ; g § 2§ | 'S 1| &, |
2 g = 2 g/ 28| . | 5| § | 888 | _ |
z Ef SeE s Bpy o3 B os;s o33 BE g
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33.0 218.8x78.0x56.4 4339 5.0 lﬂ.h"ll 3.1 38.7 5.4 51.6 lﬂ'“l 3'.3!33-. 48 579 9x12.0x4.5 123

m 1|:.m4 8x54.5 — H 419/— 42 365 — 532 —/— 386/37.3 — 588 Ex16.0:45 115

.0 195.1x71.4x55.3 40.0 4.6 Ilﬁﬂ‘l.ﬁ 13 H.S | !11.4

‘I?l.llli!l-ll._l 40.4 2.9 43.9/39.9 4.5 DNA

209.8x75.0655.1 41.7 3.5 41.9/37.4 3.9 381 57 550 8.1/11.0 39.1/38.3 45 57.5 6x155x4.5 119

.7 196.3169.8x53.5 38.6 5.3 40.0/35.5 3.1 36.6 55 520 8.6/11.6 36.3/37.2 45 542  Ex10.5:5.0 111

27.0 181.6171.6x54.5 38.8 4.6 41.5/37.5 4.1 347 27 533 0.1/11.4 38.7/369 40 550 7x11.5x5 109.5

245 204x71.0x54.7 425 4.6 41.8/35.8 3.6 332 35 523 7.8/8.5 38.6/36.6 59 524  9x11.0:4  120.5

| 216.3x78.6x54.2 54.7 3.8 41.1/37.1 3.8 40.5 7.8 543 9.2/10.5 39.0/384 4.0 583

28.3 203.0x73.8x54.5 41.0 5.6 41. 4ﬂ?4 3! 361 3.5 538 8.7/10.8 38.2/37.3 4.0 58.8 9.019.0¢5.5 1150

6x15.504 116

28.7 206.5:75.6x55.1 40.8 5.3 41.9/57.4 3.9 36.6 8.1/11  39.1/384 45 515

28.3 203x73.3x54 409 5.0 423/— — 365

28.3  180x73.8x54.6 37.0 6.0 41.0/35.0 4.7 363 9.7/10.9 39.3/37.7 6.0 57.8 6Ex14.515.5 112

28.7 198.2x70.1x53.5 37.1 5.3 39.8/35.4 3.1 35 8.5/11.6 38.2/37.2 45 542
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THE TUCKED-UP REAR END and needle ncse of

Cougar Il remind onlockers of the Joguar XK-E

Airy Tricks on Cougar li

LATEST ADDITION to the Ford styling department’s stable
is the Cougar II, intended to test your reaction to items like
crankless side windows (they operate with a sliding tab), a
telescoping steering column (with three inches of adjustment),
and retractable headlights.

With the top removed, Cougar II's integral roll bar and
‘back window would form a speed-robbing air scoop, but pres-
sure is vented through a panel below the window. It opens
when cockpit area pressure passes 15 p.s.i.

Cougar II is something more than a display item. It runs.
Although road-racing modifications haven’t been made, the
engine, chassis, and suspension are close to those of the
Shelby AC Cobra. Gene Bordinat, Ford director of styling,
claims Cougar II could be engineered to run, like the Cobra,
in the 170-m.p.h. range. Its engine is a milder version of the
260-cubic-inch Fairlane VB8 that nearly won at Indianapolis.

For comparison, the 90-inch Cougar II wheelbase is shorter
than a VW’s. The little two-seater is less than 4 feet high and
only 66.6 inches wide. It measures 167.8 inches over all.

FULL INSTRUMENTATION HIGHLIGHTS the interior. HEADLAMPS ON THE COUGAR Il tuck out of the way
Larger dials are for the speedometer and tachometer ot the touch of @ button activating two small motors
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WHAT NEXT for the 2 x 47
If proposed new sizes for
softwood lumber are adopt-
ed, tomorrow’s studs will
be trimmed another 14 inch

They May Trim

The 2x4 Some More

Several sizes of lumber have masqueraded
under the name 2x4. There’s another on the way

By Arthur Mikesell

HAT OLD STRUCTURAL stand-by,
the 2x4, may be in for another trim-
ming.

If proposed new size standards for soft-
wood lumber are adopted, today's 15&-
inch thickness will be shaved to 114 inches,
and for compatibility, this new thickness
will be the standard for all dimension
lumber—2x6, 2x8, etc. The 355-inch width
will remain unchanged.

Another important feature of this pro-
posal is that size would be related directly
to moisture content. Thus, green lumber
would have to be dressed slightly oversize
at the mill so that, after the shrinkage

JANUARY 1964

which accompanies seasoning, it would
match the 1%-inch thickness of dry-
milled lumber.

When word of these proposed changes
reached Popular Mechanics, we hired U.S.
Testing Co. to run some “stud tests” on
this slim 2x4 of tomorrow to determine
just how it stacks up against the 13&-inch
thickness of today, the old 2x4-inch
lumber of bygone days, and an even more
radical 1'% x 3% standard which had
been suggested by the West Coast Lumber
Inspection Bureau. The results are given
on page 115 and we think that you'll be
surprised by them.
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TESTING PROCEDURE to determine the compressive
strengths of various size 2 x 4s involved placing the
stud-length pieces in o specially constructed frome

With full 2x4-inch lumber used as the
standard against which all samples were
compared, the proposed new size falls
about 8% percent below today's 2x4 in
strength. Converting this to a direct com-
parison, the new 2x4 would be about
915 percent weaker.

However, all of these tests involved dry-
dressed lumber, while a great deal of the
lumber used by builders today (most
Douglas fir, for instance) is dressed green
to the 15 x 3% -inch standard. Shrink-
age during seasoning cuts it back to ap-
proximately 1%s x 312 inches.

Tests conducted by the U.S. Forest
Products Laboratory have proven that in
joist and rafter use, where width is more
important than thickness, the new 3%g-
inch-wide 2x4 would actually be stronger
than today’s green-milled 2x4.

Samples cut to the 115 x 31%-inch stand-
ard which had been proposed by the West
Coast Lumber Inspection Bureau showed
up quite poorly, falling over 17 percent
below today's 2x4. However, an obvious
weakness in two of these samples affected
the average load figure for this size lum-
ber, exaggerating the difference between
it and the proposed 12 x 35&-inch size.

QOur original tests included only three
sizes of lumber: full 2 x 4 inches; today's
19 x 3% inches; and the proposed (but

114

PRESSURE APPLIED by means of o colibrated hydrou-
lic jock mode it possible to determine the maxi-
mum lead which could be supperted by such a stud

not accepted) 1% x 31% inches. To achieve
maximum consistency within the tests,
five samples of each of these three sizes
were cut from five pieces of Douglas Fir
measuring 3 x 6 inches x 24 feet.

The moisture content of each section of
wood tested was measured using the Tag
Wood Meter, and ranged between 11 and
13 percent. Since the average moisture
in air-dried wood is 12 percent, the sam-
ples were typical of dry-dressed lumber.

As for the testing methods, each stud
was placed vertically in a steel frame and
force was applied at the base by means of
a calibrated hydraulic jack.

Later, a separate series of tests was
made involving the proposed 1'2 x 33&-
inch standard. These duplicated the origi-
nal tests, except that all samples were cut
from a single piece of Douglas fir.

Keep in mind that today's standard lum-
ber sizes are not based on a specified mois-
ture content. Prior to World War 11, the
American Lumber Standards Committee’s
minimum dressed sizes were generally
understood to mean lumber dressed in a
seasoned condition. However, the war
effort placed tremendous pressures on the
lumber industry, making it necessary to
substitute green lumber for seasoned lum-
ber while milling to the same dimensions.
This practice became firmly established

POPULAR MECHANICS



COMPRESSIVE STRENGTH OF VARIOUS STUD-LENGTH 2x4s

DIMENSIONS OF SAMPLE

% OF AREA

LOAD (LBS.) % STRENGTH

27 x 47 x BF
1&"‘:3 "xB8
1367 x 3547 x B’
167 x 3047 x B’

100.0
73.6
68.0
65.6

6740 100.0
S0.7
82.2

73.6

TEST DATA

LOAD
(LBS.)

LOAD
(LBS.)

SAMPLE
157 x 354~

7830
7630
6700
6330

7260
7260
6520
4840
4660
6110*

E 5220 E
AVERAGE 6740 AVERAGE

E E
AVERAGE»» AVERAGE

* Samples a & b turned out to be quite a bit stronger than the average,

but this was balanced by

the unusual weakness of samples d & e. The average load figure checks out against previous re-

search data concerning lumber of this dimension.

** All samples of this size were cut from the same piece of lumber.

#**The average load figure obtained here is actually somewhat lower than what might be expected.
Unlike the test of today's standard dimension, the obvious weakness of samples d & & wasn't
balanced by sufficient above-average strength in other samples. Further tests would undoubtedly
bring the average load figure much closer to that of the proposed new dimensions.

and lived on after the war when thousands
of homes were built from green lumber.

Today, if you were to inspect a stud used
in one of these post war homes, it's doubt-
ful that it would measure a full 15 x
3% inches—shrinkage would have re-
duced the cross-sectional area to where
it would be near that of the proposed
1%2-inch-thick 2x4. While this use of
green lumber often resulted in cracking
plaster and sticking doors, these houses
were still quite solid and safe due to the
heavy safety factor incorporated in mod-
ern building codes.

In addition to standardizing the final in-
use dimensions of both dry-milled and
green-milled lumber, the proposed new
standards would incorporate a definition
of the term “dry” for the industry.

Moisture content is measured by com-
paring the weight of a given piece of
lumber with that of a bone-dry piece of
the same species having the same dimen-

NATURE OF BREAKS occur-
ring under compressive pres-
sure demonstrates the lock
of uniformity in structure of
wood. Flow in lumber pro-
duces ragged vertical break

JANUARY 19064

sions. Weight of moist lumber can run as
high as twice that of dry lumber.

At present, it is generally recognized
that a moisture content of 30 percent or
more is enough to tag any piece of lum-
ber as green. The most common standard
for dry lumber is 19 percent average with
25 percent maximum for individual pieces.

Under the new standard, this would be
pushed back to 15 percent average and
19 percent maximum, bringing it much
closer to the average equilibrium moisture
content of between 10 and 12 percent
which it eventually reaches in use. The
net result would be a more stable piece
of lumber with less built-in shrinkage.

A poll is now being conducted by the
National Bureau of Standards to deter-
mine whether this new standard should
be adopted. There is a better-than-even
chance that they will be adopted, so watch
yvour paper for results. It could mean more
money in your pocket.
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Imagination

. . of this shop class, where stu-
dents learn to use tools and or-
dinary materials—such as wood
molding and bowling pins—in ex-
citing, creative ways. Y ou can use

the same tricks and techniques

By Clifford B. Hicks

INTRODUCTION to creativity confronts each student
when he's handed a box of soda strows and told 1o
“build something.” At left is typical straw creation

POPULAR MECHANICS
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AKE A CLOSE LOOK at the unusual

objects shown on these pages. They
were made with ordinary power tools, and
in most cases they were made by students
who had never operated such tools before
they walked into the classroom.

They are the imaginative results of a
remarkable teacher's philosophy. Ray
Pearson, now 42 years old, set out to be
an architect because he liked the smell
of sawdust. Fortunately for hundreds of
students, he found himself at one point in
his career working over a drafting board
on the 39th floor of a Chicago skyscraper,
miles from the smell of sawdust. He
walked away from the job 12 years ago
to search for a world of clean pine boards
and power tools.

Ray found that environment at the In-
stitute of Design at the Illinois Institute of
Technology, where he was hired to in-
struct students in shop techniques. From

TOOL TECHNIQUES moke offbeat patterns. Overlapping cuts on
table saw produced slotted tower (A); off-center lathe-turning
created a free form object (B); “‘frogmentation,” using strips
cvt from molding, made (C). Students also cut up and re-
moke familiar objects like solod bowl (D); and bowling pin (E)
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the start, his course was called, simply,
“Basic Workshop.” It has become the In-
stitute’s classic course in fundamentals.

Through the years Ray Pearson has
guided some 1100 students, from homesick
17-year-olds to middle-aged matrons,
through “Workshop.” In his expert hands
the course has developed far beyond in-
struction in shop techniques. His goal: to
develop an environment that encourages
creativity. His greatest scorn: any form
of imitation.

“You can’t teach anyone by forcing him
to imitate,” he says—so emphatically that
his crew cut and moustache seem to bristle
at the idea. “You can't say, ‘Here, watch
me. I'm being creative. Now you imitate
me, and be creative too."”

As a result of this philosophy, the ob-
jects that come out of “Workshop™ may be
simple or intricate, ugly or surprisingly
beautiful. But every one is original.
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TABLE-5AW SCULPTURE, demonstrated by Pearson (left) using
special fence, produces infinite variations, including spirals at
far right. All of these shapes and patterns were cut by students
with no previous experience in using the tool or the technique

OFF-CENTER LATHE TURNING produces the graceful ferms in
this row of objects. Technique, demonstrated at left, involves
turning the block once to get the bosic form, then remounting
it on different centers and superimposing a whole new pattern

STRIPS cut from ordinary moldings can take the form of any-
thing from objects like poper cutouts (left) to the wobbly
spirals ot right. Most of this type of work is accomplished
on band saw, with student letting his imagination run away
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And in most cases they do nothing
functionally.

They do nothing because Ray wants it
that way. “If you tell a student to design a
chair, he'll look at the nearest chair and
come up with an imitation of that chair,
with a few changes. On the other hand, if
you give him a block of wood and tell
tell him to sculpture it on a table saw or a
lathe, he'll come up with something origi-
nal. In the process, he'll trim a lot of inhi-
bitions out of his mind while he's cutting
corners off the block. Later, when he does
start designing functional objects, he’ll
subconsciously draw on his shop experi-
ences. The result is almost sure to embody
beauty as well as functional design.”

Most of Ray's students are college
freshmen who have set their sights on be-
ing designers. But “Workshop” also is a
favorite course of art teachers and school
principals. Walk into the class, and you
may find every type of student, from a
plump matron in a flowery dress bending
intently over a lathe, to a bearded beatnik
who is enthralled at working with his
hands for the first time in his life.

“Some students,” says Ray, “have never
seen tools before except in the hands of
janitors.”

At the first session of the two-semester
course, Ray pitches a highly imaginative
problem at his startled class. (He never
gives “assignments” or “projects”; they
are always “problems,” carefully designed
so there is an infinite variety of solutions.)

Each student is handed a box of ordi-
nary soda straws, and told to build a
structure bigger than himself. The student
soon discovers that if he cuts a few of the
straws into short lengths and erushes
them, he can use the lengths as joint fas-
teners by inserting them into the other
straws. He then proceeds to build a huge
geometrical shape.

In most cases the structures grow to
such large proportions that students even-
tually have to stand on bench tops or lad-
ders to complete them. One middle-aged
woman—an art instructor—become so en-
grossed in her work that she forgot where
she was standing, walked off the top of a
bench and fell into her structure, complete-
ly demolishing it. She wasn’t hurt. But it
was such a crushing blow to her pride in
the structure that she became hysterical.
She had to be led from the class by a nun
(also a student) who was completing her
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structure nearby (it had the undeniable
though unplanned lines of a church).

“Learning what you can’t do with struc-
tures is what I call it,” said student Art
Kube as he patiently slipped a soda straw
into place. “This is the fourth one I've
started. I had one 5% feet tall—sort of
an abstract Jayne Mansfield—when she
started to ecrumble. Man, I kicked her six
feet and walked out.”

From these huge three-dimensional
structures the students move on to the
use of hand tools, then power tools. Ray
gives detailed instructions in wusing the
tools (there hasn't been a serious acci-
dent since he started teaching the course).
But once instructed, the students are on
their own. In Ray's opinion “skill with
tools can't be used as a substitute for
creativity.”

In one case, a middle-aged nun—a com-

SUPERVISED by Pearson, a student learns to use drill press
to bore pottern holes in o block of wood. Using this tech-
nique, enfire core of block can be carved out without bor-
ing from either end. Results of the process are shown above

panion of the other one—took more from a
power-tool problem than she imagined.
When she returned to the convent in the
evening and tipped her head down during
prayers before dinner, at least a pound of
sawdust poured out of her headpiece
across the table.

Interspersed with the tool exercise are
some highly imaginative problems that,
at first glance, appear somewhat ridicu-
lous. “Take any object,” says Ray to his
students, “cut it apart, and reassemble it
in a different way.” This results in such
weirdies as pencils tied in knots, rolling
pins that look like they're made of rubber,
and light bulbs that look as though they've
had too much to drink. The problem’s
great value lies in teaching the student to
perceive all sorts of possible shapes in
every object he sees.

{Please turn to poge 220)

BANDSAW CUTS into both faces of o wood block produce thin
strips which can be twisted into pattern (left) and held by
end blocks. “Frogmentation’” problem, below, is o student's
revision of wood rolling pin, created and toaled with ingenuity
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Glass Catfish

A new 13-foot fiberglas ¢

sailing catamaran fea-
tures flip-up rudders that
are controlled from the
cockpit.

The cat has a six-foot
beam. It carries a 105-
square-foot four-batten
dacron sail with polyure-
thane masthead flotation
built into the leading
edge.

Designed by George
Patterson, the Catfish is
made by Alcort, Inc., Box
1345, Waterbury, Conn.
It's priced at $896.

Deep-V with Paws

The Flying Ray 19 is a
Deep-V with adifference:
It has stabilizing ‘“side
paws” sculptured into the
hull.

The manufacturer is
Custom Craft, Commo-
dore Harbor, Buff. 17. N.Y.

No Dunking

A  doughnut-shaped
boat which can be pow-
ered by sail or outboard
is new for '64. According
to the manufacturer, this
120-pound foam-filled fi-
berglas Whirly-Bird will
support 1500 pounds.

Accessories include a
table and beach umbrella,
swimming ladder, tripod
with winch (for salvage
work), motor bracket and
sail kit. The 15%-in.-
deep float sells for $289
f.o.b. Viking Engineering
and Mfg., Lakeville, Minn.
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Gold War Race for a

Foolproof anti-missile missiles
could swing the scales of war de-
cisively in favor of the side that
wins the race to develop one.
We have mo such weapon—ryet.

The Reds say they do. Do they?

By S. David Pursglove

ARLY LAST YEAR, the U.S. intel-

ligence system picked up reports of
strange missile installations being rushed
to completion around Leningrad, Russia's
second largest city.

The new sites were much too elaborate
for any anti-aircraft weapons system; but
they weren't giant long-range ballistic
missiles either. What could they be?

About the time that our Cold War gum-
shoes were busy scouting these ominous-
looking missiles, our spy-in-the-sky satel-
lite was sent aloft. That orbital Peeping
Tom has since plotted the installations
with pinpoint accuracy.

Soviet intelligence maintained tight se-
curity around the bases. But sprawling
installations near a great city could not
be kept secret. Western observers became




Missile Killer

convinced that the Russians intended the
mysterious missiles to be seen.

That meant |:|nl}' one thing to military
experts: An anti-missile missile—the
weapon that could tip the balance of
power. When the Russians recently broke
silence on the new installations, that's
exactly what they claimed to have.

To the West, the big question is: how
effective are they? Can they handle a mas-
sive attack by hundreds of nuclea:
heads coming from all points? Or are
first-generation weapons with limi
fectiveness? If the Russians have won the
race for an anti-missile missile, it would
give them a massive advantage in any
nuclear war.

Pentagon officials say that Russia has
far from won the race. They compare the




NIKE-ZEUS anti-missile missile complex could probably handle up to nine
incoming warheads, not enough to moke it a feasible defense system. Its
successor, the Mike-X (inset), combines all Zeus functions in one wunit

Russian anti-missile system with a US.
weapons system that is not considered
effective enough to put into production—
the Army's bug-ridden Nike-Zeus. It's
now considered only an experimental sys-
tem leading to a more sophisticated weap-
on, the Nike-X.

Just what have we got?

Our defense strategy for at least five
years to come is based on something
called “strategic deterrence.” It means
that both sides could do so much damage
to the other that neither would start a war.

Deterrence breaks down, though, if one
side finds a way to ward off the counter-
blow. For instance, if one country devel-
ops a way to intercept or to fool anti-mis-
sile missiles, then it can launch a surprise
attack without fear of the consequences.

A Nike-Zeus battery can take on eight
or nine warheads at the same time. But it
can't stop dozens of missiles swarming
from several directions, each warhead
spewing out a cluster of realistic decoys
in addition to the live payload. And that's
the way nuclear tactics are planned today.

The Nike-Zeus complex includes a high-
powered radar that scans the skies with a
wide beam: it can spot threatening objects
hundreds of miles away. The “acquisition
radar” turns the objects it spots, or “ac-
quires,” over to another radar with a nar-
row beam.

In today’s Zeus system the latter is the
“discrimination radar,” which tries to sep-
arate ICBM warheads from the accom-
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panying clutch of chaff, and junk de-
coys. If the system's computer decides
that an object is a real ICBM, it launches
the Nike-Zeus missile in the general di-
rection of the target. Simultaneously, the
computer turns the target over to an ex-
tremely narrow-beam “target tracking
radar” (TTR) which locks onto the ICBM,
follows it precisely and helps the computer
determine the exact trajectory.

At the same time, the computer receives

WESTERN OBSERVERS got a close look at the weapon
Khrushchev claims can “hit @ fly in space” at the
Bolshevik anniversary parade in Moscow in November
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ZEUS MISSILE KILLER blosts out of its protective
styrofoam cover (left). At right, two lines of light
intersect where spotting charge (arrow) indicates

information on the Zeus missile's location
and course from a “missile tracking radar”
(MTR). Grinding the two sets of data to-
gether, the computer picks the best inter-
cept point. Through MTR, it guides the
Zeus close to that point and detonates its
nuclear warhead.

That's the way Nike-Zeus actually
worked in an early test. Happy developers
of the anti-missile system starting pump-
ing a cheerful calliope to the tune of “Let’s

BIG DISH radic telescope/radar ot Arecibo, Puerto
Rico, is used by the Advanced Research Projects
Agency to study the “signotures” of reentering war-

- -
-

- -

:
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“kill"” of target sent aloft over Kwajalein lslond
by a Titan ICBM. Huge finger of light below the
“X" is the Titan booster burning up in otmosphere

build and deploy the Nike-Zeus.”

But the system’s drawbacks in mass
attack soon became apparent. Eight years
ago an attack of six or seven missiles
against, say, a city like Chicago, could
have been handled by a cluster of nine
Zeus installations.

Today, Chicago would need about 100
missiles in a system of this type to handle
every warhead. And the warheads, plus

(Please turn to page 216)

heads, nose cones and decoys; results will help
Mike-X moke ropid selection of targets. A traveling
horn suspended over fixed dish "aims" ‘scope (inset)
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Garrulous Trash Can Drums Up City's Clean-Up Trade

“Hey, you in the blue tie. Don’t throw
that empty cigarette pack on the side-
walk. Throw it in here!”

Spotted around New York City are a

few talking litter baskets, part of a cam-

Collects 40,000,000 Stamps—On

Stamps from all over the world, col-
lected during 40 years as a clown with a
traveling circus, are used to cover furni-
ture in the home of Alfred Schafer in
London, England.
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paign to clean up the city. Moved from day
to day, the cans are placed in positions
where a man from the sanitation depart-
ment can watch it and talk, from a hidden
position, to the people who gather around.

His Furniture

Collected at the rate of a million a
year, the stamps cover a harpsichord, in-
cluding its keys, a table, dishware, a book-
case, a fireplace, spinning wheel and a
whole potted palm, including each leaf.

"
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Portable Tire Inflater Doubles as Fire Deflator

Using carbon-dioxide gas, a rapid tire
inflater can also be used to extinguish
small fires. Made in England, it contains
enough gas to inflate quickly five tires on
an average car. It is used primarily for

slow leaks and punctures in tubeless tires.
As a fire extinguisher, the stream of
gas can be directed at the blaze to smother
it. The manufacturer is Colebrook Engi-
neering, Colebrook Row, London.

Molded Plastic Trailer Converts into Houseboat

Made of molded thermoplastic with a
foam core, a four-place trailer converts
immediately into a houseboat, Molded in
one piece, it has no seams. The only ad-
justment is to attach a pontoon unit on the
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sides and rear. The wheels and tires stay
on. The houseboat, which has a draft of
only six inches, is powered by a 7l2-hp.
outboard motor. The trailer was developed
by Stewart Coach Industries, Bristol, Ind.



Camping at Thirty Below

Expecting perils and frostbite, a PM editor
finds couples, birdwatchers and Boy Scouts
challenging nature’s deep freeze. Their Sec-

i ret? They know the ropes of winter survival

By Stuart James

POISED ON A MOUNTAIN TOP during a snowshoe trek, o member of the
Adirondack Mountain Club surveys the private world of the winter camper

HO NEEDS to go camping in the

snow—or anytime during the bleak
winter months for that matter? Some peo-
ple do, but I'd always figured it was some
form of suicidal compulsion—like the rite
of breaking ice to go for a refreshing swim
up north in February.

What is it that drives some outdoors
types to the snow-capped peaks in mid-
winter?

To answer that question I found myself
on the side of Noonmark Mountain in the
Adirondacks one recent winter day. I was
on a hike with members of the Adiron-

EMERGENCY SHELTER for sub-zero weather can be a snow cave dug beneath
o buried sopling to ufilize the branches as roof support. Easily fashioned
in less than an hour, the cave is warmed by the body heat of the camper

BOUGHS OR AIR MATTRESS
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RESEMBLING MUFFS, Gl hand warmers used in the
ontarctic give insulation and free use of the hands

dack Mountain Club, and I was learning
all about winter camping. We were com-
ing down.

When the snowshoes began to slide 1
leaned forward, as you would do on skis.
The toes dug into the soft snow and I dived
head-first into the white stuff, a 60-pound

WHERE HEAVY SNOW is availoble, o snow cave can
be dug into the side of a hill. The slant angle les-
sens the danger of the top caving in on the sleeper
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BENDING A SAPLING through the head opening
of a poncho (obovel and tying down corners
creates on improvised lean-to shelter. Fire ot
front circulates heat into enclosure that will keep
camper (below) warm throughout the cold night
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SNOWSHOES ARE UNWIELDY on hard crust and ice. Stropped to the bottom
of the snowshoe, the small instep crampon designed for glacier climbing gives

needed stability and does not impede progress for hiking in the soft snow

pack driving me deep into a drift.

Gasping for breath and eating snow, I
couldn’'t move until a companion came
along and pulled me out.

That’s how I learned that when you're
going downhill on snowshoes—lean back!

Crossing a stretch of ice-covered rock,
I removed my snowshoes and buckled
crampons (a shoe of steel spikes) to my
boots. It made the going easier. Then, I
stepped off the rock and sank in the snow
to my armpits. My friends had to labori-
ously dig me out.

That's how I learned that it is wise to
use the small instep crampon that attaches
directly to the bottom of the snowshoe.

On a brisk morning in the Catskills—it
was still 15 below—I came out of a warm
sleeping bag and shivered into my boots.
The water in the canteens was frozen solid,
the bacon was like a small slab of oak, and
the eggs were round chunks of ice.

That’s how I learned that you let the
water freeze in an open pan, bring dried
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eggs and take the bacon into the sleeping
bag with you.

I lit my alcohol stove to thaw things out,
and learned that an alcohol stove doesn't
give out enough heat at extremely low
temperatures to do the job. You need gas
or kerosene, and I had neither.

By now my partner, an experienced
winter camper, was poking at the fire and
laughing at me openly. The day before I
had moaned and groaned about the labor
of sawing 12-inch logs. And now the fire
that had burned all night was coming to
life. And soon there was the invigorating
smell of bacon cooking,

The Long John Twist

Later that day I fell through a snow
cornice (don't walk out to the edge of a
snow bank to see the view) and floundered
through deep drifts for more than an hour
getting back on the trail. When I got back
to camp the corduroy trousers I had
chosen to wear were soaked through and

POPULAR MECHANICS




TUNNEL OPENING of A-frame tent keeps heat trapped
within. The simple frame eliminotes the task of
securing wpright poles and guy lines in soft snow

frozen, 1 did a nimble version of the twist
in my long johns while the trousers dried
over the fire.

Always carry an extra pair of trousers,
and they should be wool and nylon to shed
the snow.

Yes, I was learning all right; learning
that you haven’t really camped until
you've spent the night in a snowbank in
the middle of January.

When it was first suggested that I aban-
don the warmth of home and hearth for
an exodus into the mountains and the
dubious comforts of a snowdrift, I was less
than enthusiastic.

But 1 stifled fears of wandering lost and
freezing to death in the North woods, and
went camping in both the Catskills and the
Adirondacks. I even slept in a pile of
snow at 30 below zero—and now I'm
hooked. Never again will I store my gear
at the end of the summer.

I'm not alone. While no figures are
available on the number of avid winter
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INSULATED rubber boots (top) enclose o layer of
oir for warmth at lowest temperatures. Steel cram-
pons (above] attach ta boots for climbing on ice

campers, it is estimated by equipment
dealers with whom I spoke that they run
into the thousands. From Maine to the
Sierras, as soon as the snows are deep and
the woods jeweled with the crisp glaze of
winter, they bring out their snowshoes
and head for the high hills. The four-day
Winter Mountaineering School of the
Adirondack Mountain Club, for instance,
cannot handle the deluge of applicants
they receive each year from as far away
as North Carolina. They turn down twice
as many as they accept.

Hairy Chests Not Needed

When 1 first traveled up the Spruceton
Trail in the Catskills, staggering under the
burden of a 60-pound pack and a pair of
snowshoes that seemed to have a will of
their own, 1 expected to encounter a
rugged breed of man, elemental, bristling
with the will to challenge nature's worst.
The first person 1 met was a 13-year-old
school girl who had been there for three
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HIKING in the Cotskills, a camper pulls his pock
on a child's saucer sled. At camp, disc is used for
hauling wood ond on occasional downhill slide

days in temperatures reaching 27 below.
Later I met middle-age couples, high
school teachers, Boy Scouts, and one eld-
erly (female) bird watcher.

None of these people fit the popular
concept of “rugged.” but they all had one
thing in common. Besides a deep love of
the outdoors, they had a healthy respect
for the dangers of sub-zero weather, and
had taken precautions to cope with it.

There definitely are dangers in winter
camping, but they are easily avoided with
common sense and good equipment.

Keeping warm is a prime consideration.
To this end the winter camper must
choose his equipment carefully. Two or
three layers of light clothing that will trap
air for insulation are much warmer than
one heavy layer. A baggy over-size parka
that lets air circulate to cut down sweat-
ing when hiking, will be warmer when
you stop to rest.

Two Important Items

There are many tricks the winter eamp-
er learns from experience, but there are
two things he must have before he goes
near the snow: A good pair of insulated
boots and a good down-filled sleeping
bag. The boots should be the type used by
the U.S. Forces in Korea, and in the ant-
arctic. The commercial variety is called
“Thermo Boot,” it is made on a thermal
barrier principle—consisting of sealed,
waterproof rubber inside and out sand-
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TABLE MANMERS in the sub-zero camp are limited to
not getting the gloves in the soup. Meals are hot
one-pot dishes eaten from the pan or conteen cup

wiching air insulation material of air cells
in the middle, which can't get wet and
freeze. The sleeping bag should be a
mummy type bag with water repellent
outer fabrie, filled with a minimum of
three pounds of down. With these two
items and a supply of emergency food you
can get lost in a blizzard without danger.
You can hole-up in a snowbank (see
sketch) in a good sleeping bag and it is
just as comfortable as your bed at home.

Night in a Snow Cave

On my second excursion to the Catskills
I decided to forego the comfort of the
lean-to and sleep in a snow ecave. The
snow was deep, and I chose a spot near a
stand of evergreens. Using my mess kit,
I scooped out a trench about three feet
wide and two feet deep. It was easy work
and I took my time so as not to work up a
sweat that would freeze when I stopped.

I lined the bottom and sides of the
trench with evergreen boughs. I placed
my poncho over the boughs and my heavy
parka on top of that. I covered the trench
with my snowshoes and heavy evergreen
branches. I placed a plastic sheet over this
and added a thick mound of snow. I dug
out an entrance, put my pack in position
to close the opening, removed my boots
and slipped into the sleeping bag, pulling
the pack around to close the opening. The
temperature went to 30 below that night,

(Please turn to page 210)
POPULAR MECHANICS




Lawn Tractor Can

Built in two pivoted sections, a new lawn
tractor has a turning radius of only 22
inches. This permits the operator, when
mowing, to trim around small shrubs
(photo, left) and zigzag along lawn borders.

Powered attachments—including reel
and rotary mowers, a snow caster and

—
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Do the Twist as It Mows

= -

dozer blade—are coupled to a power take-
off between the front wheels (arrow, lower
right). A wuniversal-jointed shaft leads
from the T7Y%-horsepower engine in the
rear to the power takeoff.

The Estate Keeper, made by Bolens, has
six speeds forward and two in reverse.

Sit-Down Skiing

Now you can hit the
slopes sitting down, and
substitute handle-bar
steering for stem christies.

Imported from Europe,
Ski-Bob is built on the
principle of the bicycle,
with a seat on a runner
and a single steerable ski
that acts like the front
wheel of a bike.

The rider maintains bal-
ance with two short skis
attached to his boots.

Priced at $98.50, the
Ski-Bob is available from
Sig Buchmayr, 18 E. 53rd
St., New York, N.Y.
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New for

T

Your Home

LOG STAND CARRIER of birch and canvas
lets vou gather from the woodpile and store
logs by the hearth. It folds flat jor summer stor-
age. 20 inches long by 10 high. In maple finish,
ir's $9.95. Yield House, N. Conway. N.H.

KITCHEN KLAW keeps hands at a safe dis-
tance from hot stove and utensils. Use it 1o lift
roasting pans, slide out oven racks. Of aluminum
and hardwood, they're $2 a pair: Gerd Sales,
Box 36-PM, Planetarium Sta.. N.Y. 24, N.Y.
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CORDLESS ELECTRIC ICE CRUSHER runs
on rechargeable batteries. To operate, raise hop-
per: motor starts, cubes are crushed by stain-
less blades, drop into built-in drawer. Size: 8 cu.
inches. $4995: Rival Mfg.. Kansas City, Mo.
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WEED KICKER takes out any lawn or garden
weed by the roots. Place points of the kicker at
base of weed, then kick the pedal sharply; weed
comes out with roots intact. 4-pound wunit
costs 553.98. Cochran Corp., Birmingham, Ala.

STIRRING SPOON THERMOMETER meas-
ures heat of liquid it’s stirring (from 50° to
450°). Thermometer in handle is undamaged
by deep [ryving or dishwashing. Price: $5.
Made by Gaydell, Inc., Pacific Palisades, Calif.

HOSE NOZZLE HOLDER installs in seconds
by removing outdoor faucet handle and putting
this en. Serves as faucet handle and convenient

storage place for hose nozzle. 85 cents from
Len Mil Products, Box 7327-B, St. Paul, Minn.

ROLLING FOOT STOOL rolls with touch of
toe, bur holds position when moumed. Spring
casters retract with weight of user, grip stool to

ground. l4-inch stool has treaded platforms.
§14.95: Cornelia Sales, Dept. K-8. Cornelia, Ga.
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Electironic Bartender

Joe, the friendly barten-
der, may soon be reading
want ads. A German firm
has developed an electronic
bar that produces drinks—
any drink—by pushbutton.

The drinker chooses one
of the drinks on the list,
presses the appropriate but-
ton, and the drink is de-
livered, ready mixed, into a
glass already placed under
the delivery tube.

There is no need to keep
to the printed list, since you
can push any combination
and invent your own drink.

Also, as a safety device,
the machine refuses to work
unless the person pushing
the button has a steady
hand. That eliminates some
people after a few buttons.

Magnetic Asbestos Cloth

Heat-resistant asbestos cloth that clings
to metal magnetically protects workmen'’s
hands from hot surfaces, where wearing
gloves would be inconvenient. It also
shields delicate parts from welding heat.
Available from Magna-Mat, 11414 Mines
Blvd., Whittier, Calif., for $3.95. the 6 by
14-inch pieces of asbestos are covered with
flexible plastic with magnets attached.
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Automatic Easel

Pressing one of two buttons moves the
artist’'s canvas up or down on this easel,
which is powered by a small electric mo-
tor. It is held in place by eight pins, al-
lowing the artist to paint all the way to
the edges of a bare canvas. The holder
also swivels to permit tilting if neces-
sary, Manufacturer is Tolegian Enterprises,
Sherman Oaks, Calif. Price is $175.
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GLASS melted from cld bottles
is blown into a metal cylinder
so it bulges through pre-cut
openings, giving every piece
o distinctive handmade look ‘

~ Imprisoning Glass

THE DISTINCTIVE GLASSWARE at one of New York's
swank restaurants, La Fonda del Sol, is actually just a lot

\ of old junk.

, : Known as “imprisoned glass,” it is the creation of Filipe
Derflingher, a Mexico City glass blower, who has combined
metal, rehabilitated bottles and the unique beauty of crude
craftmanship into a thriving small industry.

Glasses are made by first welding into cylinders metal that
has had cutouts stamped in the shape of circles, diamonds and
squares. Molten glass from broken bottles is blown into the
cylinder so it bulges unevenly through the openings. The
metal is then discolored under intense heat to give it the look
of medieval craftsmanship.

Besides glasses, Derflingher’'s 20-man factory produces
chandeliers, bottles, pitchers and lamps for a clientele that is
now spread across the world.

CHANDELIER (left) is gloss blown into thin wire frome, as is cylindrical
hurricane lamp (center). A bubble of molten glass (right) is placed into

IJJ

a metal “cage’ sitting on o wooden block and slowly worked into shape
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MORE PH®T® FUN

138

TOOLS FROM THE WORKSHOP are as
animated a group of photographer’s models
as you can find—and there isn't a bit of
temperament in any of them, says Jack
Eisner, artist-photographer.

Last January in PM Eisner showed how
household utensils can shift from mun-
dane tasks to the glamor world of pho-
tographers and models (Photo Fun, page
124). This time he has recruited his mod-
els from the workshop.

Eisner adds such parts as eyes salvaged
from dolls, and arms and legs made of wax
or modeling clay.

To illuminate the models evenly. Eisner
builds a paper tent around them and uses
two lights. The bounce light inside the
tent softens shadows. He generally sus-
pends the figures by a lightweight trans-
parent fishing line. Most of his closeup
work is with a 4 by 5 view camera.

“SHALL | CUT IN or will | get o brushoff?” muses
the wallflower. Obviously, he'll have te stand by
for a loter dance; he’s not the type for the twist

“1 WON'T SQUEAL NOW, so you can forget your cily
ways,” murmurs the stortled electric drill, perhaps
relieved to find thot's oll there is to this hatchet jcb
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“|RON-JAWED DISCIPLINE is what you need, kid,” “FOR A LITTLE SHAVER, your reading voice is sur-

goes the lecture. “Get hold of yourself.” But ob- prisingly plane,” comments the old-timer as they
viously someone’s got to clamp down on thaot lad read about pals in their faverite magaozine

PEOPLE AREN'T THE ONLY ONES who have fun
do-it-yourselfing. Sometimes pliers do—particu-
larly those that have eyes, arms and tiny sows
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Flame Thrower

Tilted down. a butane lighter shoots out
a flame for lighting pipes. Held erect it
operates normally for lighting cigars and
cigarettes. Made by Kaywoodie, it report-
edly gives more than 3000 lights from one
tank of butane fuel. Price is $9.95.

Ocean Liner on a Lake

Scaled down from the 22,000-ton ocean
liner, Northern Star, a miniature repiieca,
carries 36 passengers on pleasure cruises
around a small lake on an English estate.
Trips are made twice a week when the
estate and grounds are open to the public.

The miniature liner, which cost £2000
to build. is piloted by a former sea captain.
It plies its route on a lake at Stapleford
Park, the home of Lord Gretton, near
Melton Mowbray, Leicestershire.

English estates now vie with one another
to attract visitors who pay an entrance fee:
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Navy's Good Right Arm

To save wear and tear on the arms of
hospital corpsmen who once practiced on
each other, hypodermic shots are now in-
jected into an artificial arm. It's made of
latex skin and plastic foam and used at the
Navy's regional training-devices center.

POPULAR MECHANICS



Electronic Anchors

u...".-lﬁ

e’ "y

L

TEAMING UP a computer with a pair
of outboard motors, a revolutionary new
automatic anchoring system can glue a
boat in position despite 40-knot winds and
20-foot waves.

Dubbed APE (Automatic Positioning
Equipment) by its developer, Shell Oil
Company, the system is already installed
aboard Shell's 136-foot offshore core-drill-
ing vessel, Eureka, where it has proven
itself in 18 months of continuous use.

Basically, the system consists of four
parts—a taut reference line running to the
bottom; a tilt-meter which rides the line
and senses any deviation from vertical;
a computer which receives the tilt-meter’s
signals and decides what changes in direc-
tion and speed are required to correct the
boat's drift; and two outboard “anchor”
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GIMBAL-MOUNTED tilt-meter sits on
the ouvtboard tip of the boom which
carries the reference line overside,
Two linear differential transformers
translate pendulum action inte chang-
ing drift-signal voltages which are
fed into the shipboard computer

motors. One motor in a bow well and an-
other at the stern are constantly changing
direction and thrust in response to the
computer's commands,

The 450-ton Eureka uses a lg-inch line
attached to a 400-pound weight as a refer-
ence. Since this line must be kept taut,
regardless of how the ship rolls and
pitches, it runs over a series of sheaves to
a 10-foot-long piston which “plays” the
line, absorbing shocks while maintaining
a constant 300-pound tension.

According to company engineers, APE
holds its anchor point within a tolerance
of three percent of water depth. In an
emergency, it's possible for an operator
to correct the drift manually from the
control console by working a “joystick”
which controls the motors.—James Joseph
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Rubber Bow Bumper

Made of “transparent rubber,” a pres-
surized dome under the bow of Navy sub
chasers will house electronic gear.

The rubber is a special compound that
matches the acoustical properties of sea
water, allowing undistorted reception.

Theater-in-the-Round Updated at

A movie theater in which a standing
audience is surrounded by a circular screen
1315 feet high will be featured at New
York's 1964-65 World's Fair. A 15-minute
film on the Port of New York will be shown

Yes, His Bark Is Worse Than ...

The dog is made of plastic and rubber,
but he can spot night intruders and set up
furious barking to drive them away. The
watchdog, creation of a West German
homeowner, has “black light” eyes that
trigger barking when the beam is broken.

World’'s Fair

to groups of up to 400 people in the Port
of New York-New Jersey Building. The
film is being made with a ring of 10 16-
mm. cameras which shoot simultaneously
through a periscopelike device (below).

POPULAR MECHANICS
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Overload Latch
When there's an oversize load to fit in

a car trunk, the driver can keep the trunk

lid from fopping—and also display a

warning flag—with the Saf-T-Hold. Hooks

hold its chain securely. Price is $1.98 from

Franzen Gifts, Dept. 292, Flanagan, Ill.

il

Portable Movie Light

A cordless movie lamp is powered by a
rechargeable battery that permits 10 min-
utes of shooting on one charge—enough
for two 50-foot rolls of 8-mm. film.
Sylvania’s Sun Gun sells for under $80.

JANUARY 1964

Skinny Spare

Less than an inch thick when deflated,
a new spare tire can be inflated in three
seconds and put in use on a car.

Called the Standby Wheel, the new spare
is actually 7 inch thick, and can be stored
easily in the trunk of an automobile (top
photo).

When it's needed, the tire of the spare
is inflated with a cylinder of carbon
dioxide gas. The wheel is then bolted in
place, and the car may be driven until
the flat is repaired. The manufacturer says
that an auto may be cornered at high
speed on the Standby Wheel.

The maker is Dunlop Rim & Wheel Co.,
Coventry, England,
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SHOP AND CRAFTS
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YOU CAN MASTER IN SIX HOURS

By Art Youngquist

F YOU'VE ALWAYS shied away from
“down-hand” arc welding as a skill
beyond your abilities, you may doubt our
claim that you can learn it in six short
hours. Perhaps—somewhere in the distant
past—you've tried to strike an arc, with-
out notable success.

No reason to be discouraged. Ironically,
this very first step in learning arc welding
is the toughest hurdle of all. Though the
arc principle, as sketched on the next page,
is quite simple, it takes practice to strike
one because the welding rod has a ten-
dency to stick (or “freeze”) to the work.
It’s no great problem, since you can free it
by quickly wobbling it from side to side,
but until you can strike an are without
freezing, you can’t lay a bead. With a few
tips, you can master the first step in about
10 minutes. From then on, it's simply a
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matter of controlling the rate of feed to
maintain the correct arc length as the
welding rod melts off, then synchronizing
this movement with the rate of travel re-
guired for a uniform bead. (See sketch at
bottom right.)

We aren't trying to suggest, of course,
that you can become a professional all-
position welder in six hours. But you'll be
able to lay a good weld in the horizontal
position (“down-hand”)—and 989 of all
the welding jobs you're likely to face can
be done in this position.

First of all. you'll need a welder. You
can buy a new 180-amp. size for around
$100—not expensive as large shop tools
go. This size will handle all garage and
farm welding jobs. If you intend to do only
hobby welding, the 100-amp. machine
shown on page 147 is big enough, and costs

POPULAR MECHANICS



a few dollars less. Set your welder within
reach of your workbench, as shown at
left, so you can experiment with various
amperage settings.

To protect a wooden bench from scorch-
ing, place a fairly large scrap of sheet steel
on top of it. Clamp the end of the ground
cable to this scrap. Then place the smaller
scrap that you'll use for practice on top
of the grounded piece: this automatically
grounds the work-piece to the welding
circuit. The work-piece should be at least
1g-in. thick and reasonably free of rust
or paint.

Now, grip the bared end of a “:2-in.-dia.
welding rod or electrode in the jaws of the
rod holder. The rod must be one made for
welding mild steel with an AC welder (see
the chart or page 149). Fleetweld 37 is a
good choice for the beginner, Adjust the
current setting on the welding machine to
70-75 amps. Then lower the welding hood
over your face (or don your safety gog-
gles) and gently touch the practice piece
with the tip of the welding rod, using a
scratching motion as if vou were striking
a match. This will cause the tip of the rod
to spark and sputter like a short-circuited
wire about to blow a fuse. As soon as the
sparks occur, raise the rod slightly making
at least an lg-in. gap between the tip of
the rod and the practice piece. If your lift
isn't quick, the molten tip won't have a
chance to drop off and will actually weld
the rod to the workpiece. The thing that’s
so frustrating for the beginner is that this
takes place in a split second and the rod
must be worked free at once.

Don’t let a sticking rod discourage you
because it happens to experienced welders
too, and sometimes it's necessary to free
a rod several times before starting to weld.
But remember: you must free a stuck rod
right away because it creates a direct short
across the welding circuit that will heat up
the rod and burn off the coating, render-
ing the rod useless. If you cannot free the
rod by bending it from side to side, de-

WELD BEAD

HITROGEMN AMD OXYGEM
IN ATMOSPHERE

SMOKY
PROTECTIVE GASES

FLOW OF
WELD METAL

MOLTEM PUDDLE |
PEMETRATION

Immediately after you strike an are, the in-
tense heat generated melts the steel under
the welding rod, forming a small pool of
molten metal. The heat of the arc also melts
the tip of the rod, and this molten red metal
is carried across the arc and deposited in the
molten pool beneath. The blast of the arc
forms a crater at the center of the pool and
forces some of the weld metal out; this be-
comes the weld bead. The depth of this pool
is the depth the weld has penetrated.

Simultaneous with the melting of the rod-tip
and the metal to be welded, some of the
rod’s coating burns to form an envelope of
protective smoky gases around the arc and
molten pool. This smoke screen shields the
molten vseld metal from harmful absorption
of the o:cygen and nitrogen in the air.

The remaining part of the rod coating melts
to form a liquid flux that mixes with the mol-
ten metal and combines with impurities in
the metal. The resulting melten slag then
floats to the top of the molten weld metal and
forms a coating which completely covers the
weld bead, further sealing it off from the
atmosphere as the weld metal solidifies.

|

TO STRIKE ARC, scratch tip of rod en
work (left), then lift to prevent rod
from sticking, and lower until arc
makes crackling sound. Dual arm move-

ment is required to loy bead (right) oy
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press the rod-holder’s thumb lever grip and free the rod
from the holder jaws. Use this method only as a last
resort, though—it causes arcing at the holder jaws that
would eventually ruin them.

If, after 8 or 10 starts, the rod persists in sticking,
increase the welding current to the next highest amper-
age setting. Line loads vary in different localities and it
could be you're not getting enough current to maintain
an arc. If this doesn’t help, don’t give up—there’s still
another way yvou can learn to strike an are: switch from
steel to brass. A small piece at least Y4-in. thick will do
the trick. Place the brass on the metal table top, as you
did the steel scrap, and try striking an arc on it. You
will notice that vou can practically bury the arc in the
brass before it sticks. This. of course, is a “erutch” and
shouldn’t be used any longer than it takes you to develop
the skill of striking and maintaining an arc.

Don’t attempt to run a weld bead at this time. Keep
practicing the art of striking an arc and maintaining it
for a few seconds’ duration over and over again. To stop
or break the arc, rapidly pull the rod away from the
work, then switch off the welder if you're through.

If you can't even arouse a spark when attempting to
strike an arc, inspect the tip of the rod. Sometimes the
rod burns off faster than the coating and the coating
prevents the rod tip from touching the practice piece.
When this occurs, vigorous scraping or striking the rod
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tip against the work usually breaks away the
coating at the tip. A loose ground-cable clamp
could also be the trouble. Check the clamp and
fasten it directly to the practice piece if neces-
sary. Also make sure the welder's switched on.

Onece you've mastered the technique of strik-
ing and holding an arc for a few seconds, you're
ready to practice the dual arm movement. The
big trick here is maintaining correct arc length
by feeding the rod downward. You can’t judge
an arc gap by looking at it (though an expe-
rienced welder can look at the puddle of molten
weld metal and tell if the arc length is right).
The best way for a beginner to judge the cor-
rect length is to listen to the noise of the are.
When an arc gap is too long, it makes a hissing
or singing noise. A correct arc gap makes a uni-
form crackling noise—rather like eggs frying in
a pan that's too hot. Too-short an are gap also
makes a crackling noise, but it's not uniform
because the molten metal dropping from the rod
momentarily shorts the circuit, during which
time the crackling is smothered into silence.
Practice holding a large arc and then a short arc
to familiarize yourself with the warning sounds.

Lay the bead from left to right (right to left

(Text continued on page 206)

DRIVE IN TO
THIS DEPTH
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Bricks Anchor Posts

The next time you erect a wire fence
which requires the use of “deadmen” to
anchor posts at the corners or ends, try
using face bricks. Their size and ready-
made holes make these bricks ideal for
the purpose. Just slip the brace wire
through the holes in the brick before
burying it, then attach the wire to the
post and tighten to the desired tension.
—G. E. Hendrickson

Reprieve for Doomed Tank

When a hot-water tank, which is on its
last legs, develops a leak, here's a good
way to patch it when you find that the
metal surrounding the hole is so cor-
roded and thin that it can’t be plugged
with a regular patching screw. All you
need is a steel washer, a sink stopper and
a toggle bolt. After drilling a hole through
the stopper, roughen the edge with sand-
paper and coat the washer under the bolt
head with rubber cement.—Nelson Hall

Veneer Edge Trimmer

Trimming veneer exactly flush with the
edge is important in lapping veneers at
corners and it will pay you to make this
“can’t miss” edge trimmer. It's simply a
small block of hardwood which has been
notched to fit over the projecting veneer.
The cutter is a section of hacksaw blade
ground razor-sharp and mounted over the
notch. In use, the block is simply pulled
along in contact with the edge of the
work surface.—W. L. Merilles

Pressure Pad for Hand Saw

When hand sawing %;-in. plywood pan-
els standing on edge, pressure on the back
of the saw with the left hand will make
the saw cut faster. To make a comfortable
pad for the hand, run a sawcut in one
side of a wood block so that it can be
slipped over the back of the blade. It's
a real timesaver when a number of panels
must be cut by hand to a workable size
on workshop machines.

Tips on Crate Making

The most important secret in making
wooden boxes or crates that will stand
rough handling is to avoid driving any
nails into the end grain. You can plan
the construction so that all nails will be
anchored in edge grain. The corners thus
formed won’t pull apart unless the wood
splits or breaks. To open a crate of this
type, simply remove all nails from two
boards at each corner with a conventional
nail puller—R. S.

POPULAR MECHANICS



Now Theyre Loaded =~ =

What's new in hammers? The
Tahlen no-bounce hammer. Avail-
able in both cast steel and plastic
tipped models, these loaded ham-
mers have tubular heads filled
with special steel grit to absorb
the bounce and give 50 percent
greater striking impact than con-
ventional sledge and lead-type
hammers. The plastic tips of tenite
and nylon are replaceable and
won't raise burrs.

In testing the cast-steel model,
we found that the loaded head
gave complete control of the blow,
and we were able to transfer a full
blow from almost any striking an-
gle due to the convex faces. Hard-
ware dealers have these new ham-
mers from 6 oz. in the plastic-tip |
type on up to 3 lbs. in cast steel.
Prices start around $3.00. Made by
Tahlen Hammer Co., 1214 Poplar
Place So., Seattle, Wash.

New Riveter Works Like a Pair of Pliers

Pop riveting, an industrial technique for
blind fastening, is now practical for the
do-it-yourselfer—thanks to United Shoe
Machinery's new “POP” RiveTool. This
device makes child's play out of light re-
pair jobs on house gutters, toys, appli-
ances, luggage—any number of items. It
requires no heat, no threading. no ham-
mering. All you do is drill a hole. insert

JANUARY 1964

the mandrel of a rivet into the tool, put
the rivet in the hole and squeeze the han-
dles of the RiveTool. Jaws draw the man-
drel back as shown in the drawing, leav-
ing the expanded rivet in the hole.

The new tool, available at hardware
stores, sells for $5.95 with a box of rivets.
Additional rivets, in g, ¥4 and 1%-in, sizes,
will cost you 49 cents a box.
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Challenging project for the advanced woodworker who
likes to sink his chisel into a fine piece of lathe work

By John Burroughs

O ORIENTALS, calligraphy—fine
brush and ink handwriting—is an
esteemed art. The smoothly flowing sym-
bols of the Asiatic languages have beauty
in themselves, a decorative value apart
from the meaning expressed. Families in
Japan, China and Korea hang expertly
brushed mottoes or verses on the walls of
their homes, just as we hang paintings.
The individual written characters, pic-
turesque even to Westerners, evolved from
age-old Chinese picture writing. Unlike
the letters of our own alphabet, which in-
dicate sounds, oriental language-characters
at one time portrayed ideas, and so were
called ideographs. But through the cen-
turies, the primitive picture-symbols have

become so stylized that it is no longer easy
to recognize what they represent. In a
sense they have become abstract designs.

The oriental symbols representing the
four seasons of the year can be utilized to
create a striking ornamental motif for
a woodworking project. They are particu-
larly eye-catching when carved in relief
as was done on this stunning lathe-turned
fruit bowl.

To make the blank for turning, the
edges of eight pieces of 1-in.-thick walnut
stock are mitered on a table saw at an
exact angle of 2215 degrees. This is most
important since the fine craftsmanship of
the finished bowl depends largely on the
fit of the segment joints. The segments are



STURDY TWINE effectively holds together the eight

segments of the four seasons fruit bowl while the
glue dries. Be certain that the aolignment of the
segments remoins correct after the cord is tightened

glued to each other and to an octagonal
bottom, which likewise must be accurately
cut. Because strong joints are essential in
this project it is best to use a resorcinol
or plastic resin glue. A band clamp makes
it easy to hold the pieces snugly while the
glue is drying, but if you lack this tool,
some strong twine can serve as a substi-
tute. After the glue has dried thoroughly,
attach the blank to a lathe faceplate, being
careful that the screws do not poke
through the 34-in. bottom. Operate the
lathe at low speed while first working the
blank into the round. Then increase the
speed for the finishing cuts in turning it
into a smooth cylinder, inside and out. A
lg-in.~-high band is left on the outside to
provide for the raised designs. The blank’'s

154

glue lines divide this band into eight seg-
ments, just right to accommodate two sets
of spring-summer-autumn-winter ideo-
graphs. The four seasons symbols are
given actual size and may be traced di-
rectly from the magazine for transferring
to the bowl. The best way to hold the bowl
for carving the symbols is to leave it at-
tached to the lathe faceplace. Relief-carv-
ing the designs is simply a matter of
incising the outlines and gouging the back-
ground flush with the bowl’s rim-band.
The edges of the carving tools should of
course be kept as keen as possible so that
the cuts will be clean and the symbols will
stand out sharply. Though you may never
before have tried your hand at carving you
are not likely to encounter any difficulty

POPULAR MECHANICS



THE EASY WAY to carve the symbols iz to leave the bowl in the lathe ofter completing the turning. The
bowl is held steady, yet moy be revolved by hand so the area being carved is at the most comfortable position

if you work slowly and make light, shallow
cuts. Since the final appearance of the
fruit bowl is a direct result of the care
used in smoothing the surface, it is im-
portant to do a meticulous sanding job. The
areas around the symbols are difficult to
sand, but your efforts will be well re-
warded when the project is completed.
The bowl may be finished in various
ways, but rubbed varnish is perhaps the
most attractive choice. The first step is to
apply a coat of sealer which is allowed to
dry thoroughly and then sanded with 4/0
or even finer paper. After sanding, a tack
rag should be used to wipe the surface of
the bowl so that no dust will be imbedded

JANUARY 1964

in the rubbing varnish which is next ap-
plied. The best results are obtained with
spray equipment, but if this is unavail-
able, a satisfactory job may be done with
a high quality varnish brush. At least four
coats should be applied, with a light sand-
ing and thorough use of the tack rag be-
tween coats. A minimum of three days
should be allowed for drying before the
bowl is polished with pumice and water.
The base shown with the bowl wasn’t
homemade. It's an imported carved-wood
vase stand of a type sold by many stores
dealing in oriental novelties. After select-
ing a base of appropriate design and size,
attach it with epoxy. L
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Sharpen your

HETHER you want to sharpen only
one pair of ice skates or go into the
skate sharpening business, this simple jig
for your circular saw will enable you to
turn out a perfect hollow-ground job.
Two pieces of 34-in. scrap wood, long
enough to reach across the saw table, are
all you need to make the jig. After de-
termining the “X" dimension indicated in
the drawing, saw the rabetted edges with
a dado head (or make two cuts at 90 deg.
with an ordinary saw blade). Then tem-
porarily tack the two pieces together so
vou can cut the groove for the grinding
wheel. Set the saw blade to make a "4s-in.-
deep cut and slowly lower the jig over
the whirling blade. Take side-by-side
cuts until you have made a semi-circular
groove 3g in. wide.
: Next, place a Y% x 5-in., 80-grit abrasive
gt wheel on the saw arbor and mark its ex-
e act center on the edge of the wheel. Then
place part “A"” of the jig over the wheel
and position it so that the vertical face
of the rabbet is offset from the wheel's
centerline, a distance equal to half the
thinckness of the skate blade. Clamp part
“A" to the saw table, square with the

TO SHARPEN TIP of the blade, just raite the back
of the skate while holding the toe in the groove

SLOTTED JIG clomped to your circulor sow table
holds the skate perpendicular and centered over
the abrasive wheel to produce o hollow-ground edge

—
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Skates on a Circular Saw

grinding wheel, place a skate in the rab-
bet and locate part “B"” so that it forms
a slot for the skate blade.

After clamping part “B"” to the table,
slowly raise the grinding wheel until it
just barely touches the skate blade. To
sharpen, turn on the saw and slide the
skate back and forth across the wheel.
Paraffin or paste wax in the groove will
make the skate slide freely if it binds at
all. Inspect the edge occasionally. If it
had a wavy edge before you started, you
may have to raise the wheel slightly and
grind off a bit more. Grinding marks
should show along the entire edge of the
blade. To sharpen the curved tip, lift the
back of the skate. * kK

LENGTH TO MATCH
WIDTH OF SAW TABLE

JANUARY 1964

E

PROOF OF SHARPNESS is a simple test. When blades
are right for skating, you can hold them together like
a pair of scissors and cut strips of newspaper with ease

MARK CENTER OF WHEEL

OFFSET Y2 OF BLADE
THICKMESS FROM MARK
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EBiRD ™
SAVERS

- When the shooting season ends,
. leftovers in game-bird popula-
- tions still face survival prob-
lems should deep snows bury
their food supply. Feeding sta-

~ tions can save these wild birds .

s ,.L”t;‘

CORMNSTALK FEEDING STATION for pheasants should be wired securely to o small tree for support. It offers
both feed and shelter in extremely cold, stormy weather when normal food supply is covered with deep snow

By W. Clyde Lammey

N ANY REGION where heavy snowfalls

_and prolonged periods of severe cold
are likely during the winter months, non-
migrating game birds by the hundreds and
often by the thousands may die of starva-
tion. This is especially true of the ground
feeders who must rely on seeds, grain
scatterings from fall harvesting, and, in
forested regions, on mast, such as acorns,
berries and certain small nuts. In some
seasons game-bird losses from a lack of

108

food during long spells of severe weather
can greatly exceed the normal take of
natural predators, may even wipe out en-
tire local bird populations.

The time to get game=-bird feeders built
and located is long before they are needed.
As a rule truly wild game birds (those
hatched in the wild) are extremely wary
and won't approach newly placed feeders
until they become accustomed to them by
long association. This means that feeders

POPULAR MECHANICS
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FOR WILD TURKEYS sheet-metal feeder is attached
to a tree with open food hopper about 20 in.
above the ground. Turkeys ore extremely wary
birds, so have the feeders located ot least @ month
before they moy be needed in order that the
birds may become accustomed to their presence.
Layout patterns (shown above) for the three-piece
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NOTE — ALL PARTS EXCEPT LEGS,

STANCHIOM FRAMES, AND END PIECES ARE
CUT FROM %"~ OUTDOOR PLYWOOD

127 x 40° PAMEL,
2 REQD.

LEG 1" x 3" x 207, 4 REQD. _
CAN BE LONGER—UP TO 36

T ——— e p— e -

3” RUBBER BELTING, OR umu -
DOUBLED, FORMS HINGE

* )

SELF FEEDER

IDEAL FOR BOBWHITE, western or
valley quail, also seed-eating, non-
migrant song birds. It's especially
designed to feed small grains such
as wheat, rye or barley, also mixed
bird seed, sunflower seed and any
of the seeds of the kaffirs. Accessible
from either side, center hopper is
filled by folding back cne side of
roof. Sheet-metal ridge diverts feed

at bottom through % in. gop
120°
127
RE CLOTHES- 1 !
STAMCHIOM FRAMES END PlEcIE
ATTACHED WITH 2 REQD., CUT
SCREWS FOR FROM 1 x 12
EASY REMOWVAL
BOTTOM, 207 x 30° CORRUGATED
OR LARGER FASTENER
\ = Y x 1% x 28% I
g 4 REQD:
;I-HEE"‘I-.E:E?MW” *x 0 x 8%
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SPREADER
APPROX. 2" OM CENTERS 9’
¥ ox 1% x 28%°
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au R il l
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should be placed at least a month before
heavy snows and cold are due. And to
make sure that the feeders will be strate-
gically located where most needed, one
must know the daily range of the birds.
their feeding habits morning and evening,
where they roost and how far they may
range in search of food during any single
day. This is easily determined by obser-
vation or from landowners, most of whom
will gladly grant you permission to locate
feeders on their properties.

Several pointers in the placement of the
feeders are important to observe: As a
rule, individual feeders should be located
near natural cover frequented by the
birds, such as a ditch or small waterway
overgrown with shrubbery in which birds
normally shelter during stormy winter
weather. In the open near a thicket or at
the edge of a wooded area also is usually
a good location. But before you locate the
feeder take careful note of the immediate
area, and remember the quarter from
which the most severe storms are likely
to come. Don’t place the feeder where
drifting snow may cover it completely
and remember to place it far enough from
heavy cover so that predators will be
forced into the open before they can come
within striking distance of feeding birds.
In some cases it may be best, because of
an otherwise favorable location, to place
the feeder close to natural cover and
then erect a length of temporary woven-
wire fencing which will force predators
to make a detour and thus reveal them-
selves in time for the birds to get air-
borne. A few long stakes and a discarded

QUICKLY IMPROVISED station for feeding prairie
grouse, chuker partridge, pheasant, also suitable for
quail and other smaller birds. Canvas or plastic sup-
ports tree branches to protect feed from drifting snow

length of poultry netting are all the mate-
rials you need for this protective screen
against predators. Also, the feeders should,
so far as possible, be placed in areas not
frequented by livestock. Where this is
unavoidable, it may be advisable to fence
a small area in which to place the feeder.
Get your landowner friend's permission
before building a fence enclosing even a
small area.

Several different types of feeders and
feeding stations suitable for nearly all com-
mon non-migratory, ground-feeding game
birds are shown here. Some of these are

(Please turn to poge 204)

STRING EAR CORN on o length of heavy wire and support the wire between two sturdy shrubs, one end of
the wire attached te a spring to maintain sufficient tension to keep the corn above the snow. All feeders,
of course, will attract other birds, even some undesirables such as crow, starlings which cannot be avoided

JANUARY 1964
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You Can
Take It
With You

Electric power, that is. Midget
gasoline generator lets you plug
into 350 watts for way-out jobs

YOU'RE NEVER BEYOND the reach
of electricity with this portable power
plant. Tuck it in with your camping gear,
and you bring the comforts of home into
the wilderness: your electric razor, hot
plate, radio—even a plug-in blanket.
Closer to home, the unit eliminates long,
snarling extension cords for outdoor pow-
er-tool jobs. It will light up to seven 50-
watt bulbs or three 100-watters, and power
spotlights, spray guns or small pumps. For
maximum efficiency, it's got three separate
outlets—two 115-volt (one a.c., the other
d.c.) plus a 12-volt d.c. for charging 6- or
12-volt batteries. Why two 115-volt take-
offs? The 630-cycle a.c. output is fine for
resistive loads such as lights and heating
elements, but this frequency reduces the
power of the universal motors on most
portable tools; d.c. runs these best.

The detachable 34-hp. 2-cycle Ohlsson
and Rice engine runs 5 hours on a gallon
of regular gas, but you'll have to refill the
tiny tank every 45 minutes.

Called Amp-Champ, the complete unit
is sold at $114.50 through a nation-wide
chain of dealers. The manufacturer, Varo
Ine., Box 1500, Santa Barbara, Calif., will
supply the name of your nearest dealer.

AT-SITE
DRILLING

POPULAR MECHANICS



From Armature to Sander

The armature in any small junk motor
will make a dandy contour sander for
your drill press. It's so readymade as an
arbor that it requires little more than re-
moving the copper windings and sawing
off the commutator (photos below) to
adapt it to the drill chuck. The equally
spaced slots around the laminated core
provide a perfect means for inserting
loops of cloth-backed abrasive strips and
locking them securely with retaining pins
made from common nails.

Pick an armature having a 4 or 3s-in.
shaft and slots wide enough to accept the
doubled abrasive strips. After stripping
off the wire windings and sawing off the
commutator, shorten the pulley end of
the shaft. Then insert the looped strips
in the slots with the abrasive side out. A
contour sander such as this makes quick
work of sanding round and concave sur-
faces—C. B. Dombrowski

NEXT MONTH IN SHOP AND CRAFTS

* WHO SAYS YOU CANT LAY CERAMIC TILE? Many tile contraciors contend that the
average homeowner can't install ceramic tile himself, PM thinks otherwise, and in next
month’s issve you'll find o phote-pocked, how-te article giving you the low-down on just
how to go about it. For the full story on this material, get the February issve

* PORTRAITS LIKE THE PROS. You con moke studic-quality portroits with emateur camera
equipment and inexpensive floodlights. Sound impossible? The secret is in the setup you
use, and next month PM brings you o botch of valuable tips from o pro on the fine art of
portrait photogrophy. It's a must for shutterbugs, so be sure to pick up o copy next month

* OUTRIGGER SKI SLED. Here's o sled design thot is ideal for light snow. Instead of bogging
down like @ nermal steel-runner sled, this novel speedster glides along like greased lightning
on its brood center runner. It steers by leaning, just like a skier, and includes slim outrigger
skis to prevent spills. Don't miss this winter special for the kids

* DIAL THE RIGHT SPEED. No longer need you switch the belt. This varioble motor control
for your drill press will provide o range of speeds from below 1000 r.p.m. all the way up
to 10,000 r.p.m. ot the twist of o knob. It's made from a pair of old vacuum-cleaner
motors, a silicon rectifier (SCR) and o few other low-cost parts. Watch for this shop special
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Jar Keeps Meter Dry

The home aquarium is a favorite photo-
graphic subject. It is especially striking
when color film is used, but determining
the proper exposure is a tricky job. You
can get perfect underwater readings if you
place your exposure meter in an airtight
jar such as is used for home canning, and
submerge the jar in the aquarium. In using
this technique, the best results are ob-
tained with an incident light meter or a
reflected light meter fitted with an inci-
dent attachment.—Peter E. Lunt

Leader Tells All

Photo fans who bulk load their own 35-
mm film often use a variety of cartridges
that originally contained films of different
types. This can lead to uncertainty as to
the type of emulsion, length of film that
has been loaded and the speed rating. In
order to avoid confusion, use a felt mark-
ing pen to record on the leader the type
of film, exposure index and the number of
exposures, If desired, a code may be used
to make it possible to abbreviate this in-
formation.—Ken Patterson

Film Reminder

If you use your camera infrequently and
only take a shot now and then, there is al-
ways the chance of forgetting what type
of film is in it. A miniature automobile
license tag serves as a reminder, Open the
tag and discard the paper indicating the
license number. Replace it with a strip of
paper showing the type of film being used.
It is a good idea to make separate tags for
each type of film that you ordinarily use.
When you load a new roll fasten the prop-
er tag to your camera with a key chain.

Polaroid Print Straightener

For Polaroid-Land camera users here's
a jig to straighten prints instead of using
the edge of the camera. It is made from a
sheet of 8 x 2% x 4-in. plastic. The top
edge is rounded and smoothed. Two
clothespins are used for supports. The
heads and bodies of the pins are filed flat
on one side. The plastic is then attached
with roundhead screws. The jig is extreme-
ly compact, fits snugly on the camera case
when in use and gives much better results
than the usual straightening techniques.
—Peter Legon

POPULAR MECHANICS



THE CLAMP-IT makes a tripod or light stand out of
almost any object up to 5-in. thick. PM editers found
the clamping action of the jaws gave excellent
rigidity when used on chaoirs, table edges, door
frames, etc. With jows spread opart, it becomes a
handy table-top stand. Sells for $6.95 with light
cord and socket. Imported by Accura Ltd., 708
Byron Avenue, Franklin Square, long lsland, M.Y.

ROTOWASHER removes hypo from any size print up
to 11x14 in. Its rotating inner tank repeatedly passes
the prints under jets of water which keep them
separated while washing them. Retoils for $29.95,
at dealers. Made by Columbian, Terre Haoute, Ind.

T——

COOLEST PHOTO ACCESSORY GOING is the Bantam
Fridge, which will protect your color film in hot
weather. Operates off house current or the cigarette
lighter socket of your cor. Holds up to 204 cortridges
of 35-mm film. Retail price is $64.95. From BernzO-
matic, 740 Driving Park Avenue, Rochester 13, MN.Y.
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LATEST WESTON METER, the Master V, fectures a
film speed lock which prevents accidental chonging
of ASA setting. Reads up to ASA 156,000. The calcu-
lator dial is calibrated in '3 stops, for easy read-
ing with any camera. Price is $36.95. Weston Instru-
ments, &14 Frelinghuysen Avenue, Mewark 4, N.J.

AUTOMASTER PROJECTION SCREEN is said to open
in 2 seconds. You hold the screen case by the handles
and pull apart. Triped legs spring open automatically
ond full screen is exposed. Mode in 40x40 and
48x48.in. sizes, for 54495 and $54.95. Radiant Mfg.
Corporation, 8220 N. Austin Ave., Morton Grove, lll.

Pull apart like
an accordion.

Legs pop open.
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HOME PROBLEMS
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MOTH STRIPS con be hung anywhere protection is
needed. To make them, press strips of invisible
mending tape into camphor flokes, then drope them
over hangers on which you store woolen gorments

‘-
~

PULL-OUT TOWEL RACK for kitchen is just sliding
dowels which pass through large screw eyes driven
into underside of shelf ond out through holes in
side of cobinet. Small chrome drawer knobs cap the
ends of dowels to serve as both stops and handles

MNEED A QUICK-CHANGE fostener for holding pictures
in frames? Try using electrical terminal lugs. Just
drive a short screw through the flat part leaving
it locose encugh so the tail will still pivot easily

YOU CAN MAKE an ottroctive honging woll vase by
mounting a small can (the type in which frozen fruit
juice is sold) on 1-in. mesh hardware cloth. Simply
wire can to cloth and finish with flat block enomel

-
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SHEET-METAL
GUARD

SUCTION Cup

CHILD-PROOF the controls of your gas stove with a
shield which makes them inaccessible from below.
To make it, cut and bend a piece of sheet metal as
shown above, then add suction cups for mounting

e

SHEET-METAL
SCREWS
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SAFETY SHELF for your medicine chest holds danger-
ous medicines under lock and key. Just cut a sheet-
metal door large enough to cover the top shelf,
mount it as shown and add @ small cabinet lock

ORIGINAL COLORS

NOBODY KNOWS WHY, but in any croquet game red ond blue are the most popular colors, so ofter a
season’s play these two balls will begin to show excessive wear. You con add yeors to the life of your
croquet set if you repaint the balls every season, switching the colors as shown so wear is evenly spread

HERE'S A TIP that might come in handy if your spring
redecorating plans include wallpapering. A paint
roller of the type used to apply enamel mokes a
fine tool for smoothing out bubbles under the paper
¥ N
- i :

[l

HANGING SEWING CADDY has foam-plastic block
for pins and needles, 1%-in. slotted plastic tube to
dispense thread. Dowel with push-on end caps fits
snuggly inside tube. To hold as many as five spools.




Antenna Aids Snowplowing
The hood on a vehicle used for snow-

plowing may block the driver's view and
make it difficult for him to see the plow. A
discarded automobile radio antenna can be
used as a marker to indicate the position of
the end of the blade. A pipe about 5-in.
long, having an inside diameter which per-
mits a snug fit for the antenna, is welded
to the top of the blade. The antenna is then
inserted and extended.—Victor Lamoy

A beer can opener is a handy item for
your toolkit. Use the pointed end for strip-
ping old putty from window sash or widen-
ing cracks in plaster walls before patching.
The other end can flip off paint can lids.

Brush on Joint Cement

When putting up gypsum board, it is dif-
ficult to obtain a smooth joint at the cor-
ners unless you are very experienced at
smoothing the tape and joint cement. To
overcome this, mix up a small quantity of
joint cement to about the consistency of a
thin pancake batter, then apply this mix-
ture to the corners with a small paint
brush. This will fill the corners neatly,
leaving a concave fillet and also fill in
small holes caused by air bubbles.

Easy Car Wash

Does your car need a bath? If you've
been putting off the job because of the
elbow grease that's required, here's a way
to make it a real breeze. Just add a couple
of drops of turpentine to the wash water.
This will effectively cut through road
grime, tar and bird droppings and also
prevent spots from drying on the car's
finish. After washing and a thorough rins-
ing, wipe the car with a damp cloth. The
result is a high shine with absolutely no
spotting.—Duane C. Honsowetz

Pen Leather Punch

When your ball-point pen runs dry and
it's time to put in a refill, don't discard the
empty cartridge. It makes a handy tool for
punching extra holes in leather or plastic
belts and straps. Place a piece of scrap
softwood under the material that is being
punched to cushion the point of the refill
when it cuts through. Then hammer the
refill as shown in the photograph. A few
light taps are all that is needed to cut a
clean, round hole, even in fairly heavy
leather.—Ken Patterson

POPULAR MECHANICS



\j /[ HERE there is no basement or even a garage,
and when nearly every foot of available space
is in daily use, how can one hope to find room in a
small home for a place to keep things in repair?
The answer may be a stow-away workshop which
can be closed up like a salesman’s sample case and
parked in a closet like a roll-away bed. Or, one that
masquerades as a corner cabinet when put away.
On the next few pages, vou have your choice of two
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such compact workshops, plus a tool
caddy which you can park behind a
door and roll out when something needs
fixing.

The shop-in-a-closet detailed on this
page, opens and closes like a book on
wheels. When closed, it's a mere 16 in.
thin, yet when open it provides a work-
bench, a built-in toolrack and shelves
where you can keep everything right
before you. The supporting outboard leg
for the double-thick bench is attached
with a special self-locking bracket which
keeps it from being kicked out from un-
der, yet lets the leg fold flat against the
underside of the bench when stored. A
pullout slide bar supports the opposite
corner of the hinged bench. The two
halves of the unit are held at right
angles with a detachable steel brace, and
casters with wheel locks keep the unit
from rolling about while you're using it.
The whole thing is of simple box con-
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struction, with butt joints merely
glued and nailed. Note that a por-
tion of one section is covered
with perforated hardboard to
provide a tool panel. A regular
mortise-type chest lock holds the
two sections closed.

Posing as a china cabinet, the
shop-in-a-corner makes the most
of waste space and has everyone
fooled until a close look reveals
that the front is false and the
“china” is merely cemented on.
As a fix-it center or hobby bench,
it's a most practical idea. The
cabinet is actually in two sepa-
rate parts. The upper half is per-
manently attached to the wall,
while the lower half is on casters
so it can be pulled out to support
the drop—front bench. The rail
across the top of the lower sec-
tion serves to fill the gap between
the two sections when in the
closed position. Held with pegs,
it's a loose fit and is removed

FLATTENED \q’//
SLIGHTLY
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each time to permit the bench to rest
level. The plywood side pieces of both
upper and lower sections are joined to
1's-in.-square posts at the front. Note
that the back piece of the upper cabinet
extends to the floor as a leg and is fitted
with a 1 x 2 stiffener its full length. This
member helps support the weight, and
provides a stop when the lower cabinet
is parked under the upper one. Both cab-
inets measure 36 in. wide and are built
around triangular shelves cut to size from
a full-size wrapping-paper pattern.

The drop-front workbench is a %-in.
plywood panel to which 34 x 2-in. trim
pieces are applied to the face side all
around. Note that the pieces are kept
flush at the top and bottom but overhang
the sides so as to lap the posts and appear
as continuing pieces of the lower cabinet
when the front is swung up. The work-
bench surface is hinged to and flush with
the bottom shelf of the upper cabinet and
is held shut by a magnetic catch installed
at the top.

Lagscrews are used to hold the upper
half of the cabinet to the wall. One turned
through each side of the cabinet so it
enters a wall stud will be adequate since
most of the weight is carried by the corner
leg. Use washers under the lagscrews so
you can pull the heads up tight against
the plywood sides.

Shelves for the china are merely 34-in.-
sq. strips applied across the face of the
plywood and the illusion of depth is cre-
ated by painting one half of the panel a
slightly darker color. Plates of plastic
dinnerware are merely cemented in place
with epoxy cement. Such pieces as cups,
bowls and the like can be sawed down the
middle and the halves cemented in place.
These pieces should be placed on the
lower “shelves” so they are not in the
way when the front is lowered to rest on
the pull-out base.

Minimum Shop

The shop-in-a-cart detailed at the left,
is about the bare minimum in a work
center, However, it does fill the bill as a
place to keep tools and supplies even
though it does not provide anyv kind of a
work bench. It does feature five handy
storage drawers, detachable casters, a
rack for portable electric drill and saw
with accessories, and a place to hang hand
tools on the back. Heavy chest handles
enable you to pick up the whole thing
and carry it wherever it may be needed.
Use 1%-in. plywood for the cabinet and
back piece, solid stock for the drawers
(except bottoms), and the tool rack. Join
all butt joints with glue and screws for
maximum strength. L
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Glue Bottle for Holes

What happens when you apply glue to
dowel holes with a regular squeeze bot-
tle?—most of it spurts to the bottom of
the hole, with little on the wall where it
counts. In our toy factory we made our
own special glue dispensers for coating
holes. We took catsup squeeze bottles,
bored four 'is-in. holes around each spout
and plugged the end. Now a squeeze of
the bottle shoots glue out the side of the
spout to coat the sides of the hole, not
the bottom.—John J. Maendel

One-Piece “Parallel”

This V-shaped one-piece “parallel” is a
big improvement over the conventional
separate type. It is very stable and adapt-
able to many different sizes of work.
When you are drilling small holes, you
simply work close to the apex of the V.
For larger holes, the work is moved

i toward the wider section. I made mine
by sawing it out of a piece of scrap plate
stock on a metal-cutting bandsaw. If

you prefer, two separate pieces may be
welded.—H. J. Gerber




New on

the Market

RE-STYLED SAFETY GLASSES look like ordinary spec-
tacles and weigh only 3% oz.—considerably less than
standard sofety goggles. Recommended for spot weld-
ing, buffing, woodworking and other semi-hozordous
jobs. Cost $6.00 o dozen. General Scientific Equip-
ment, Limekiln Pike & Williams Ave., Philedelphio, Pa.

MAKE AN UNUSUAL WALL CLOCK from o discarded
phonogroph record with this parts kit. Includes hands,
hour markers, colored disc for end of second hand
ond o UL approved electric movement. Price is
$4.95. Kits avoilable to fit any standard-sized record.
Morse Products, 12960 Bradley Avenue, Sylmar, Calif.

WHITE BATHTUB CALK hardens inte a permanentiy
flexible silicone rubber bead that is scid to compress
and stretch readily to occommodote swelling or
shrinking of woed, vibration of the wall or other
movement. Bonds to tile, metal, brick, most plastics,
glass, etc. Costs $1.98. Dow Corning, Midland, Mich.

MASONRY AMNCHORS, called Dynabelts, give up to
15,000 Ibs. of holding power, according to the manu-
facturer. When you drop one into a hole and tighten
the heod, the bottom exponds as shown. Made in
cver 50 sizes and styles, selling for 14¢ to $1.75 each.
Winchester-Western Div. of Olin, MNew Haven 4, Conn,

T "ﬂ- "

WHITE VINYL SPACKLING COMPOUND now comes
in this pressure can for greater convenience. Two inter-
chongeoble nozzles adopt flow to the job you're doing
—needle-nosed for smaoll cracks, flat-nosed for joinis
and patches. Compound can be painted almost imme-
diately. Sells for $1.39 a can. Dap Inc., Dayton, Ohio

POPULAR MECHANICS



AUTO CLINIC

Why does my 1957 Chevrolet V8

overheat in winter and not in sum-
mer? In cold weather, I put in a 180-degree
thermostat in place of my usual 160.
No cooling system problems here—I've
checked, And this is the second 180-degree
It?hermustat I've used in two years.—J.C.A,,

enna.

A

Bet yuﬁ’re buying a bellows-type
thermostat. This model Chevy has a

gooseneck affair in which the thermostat.

sets. This gooseneck won't let the cover of
the bellows open all the way, so overheat-
ing results, Switch to a pellet type ther-
mostat. It has a little door on top that
opens by tipping sideways, and the goose-
neck can't interfere.

Tire wear on my 1962 Pontiac Tem-

pest station wagon is knocking holes
in my budget. Is this a problem with this
car because of the transaxle?—R.L., Mo.
A No it isn't—unless you're carrying a

load in that wagon most of the time.
The independent suspension system would
cause excessive tire wear only if a load
were placed on it constantly, And this
could happen even if you'd just had the
wheels aligned, since alignment is usually
done with no load on the vehicle. Weight

can throw alignment off. The best solution
is to add a helper spring or stiffener bar to

offset the weight.

Q I've changed fuel pumps in my '58
Dynamic Olds four times in 32,000

miles. After about six months of use, each

of these sent oil spewing out their vent

openings, What’s up?—E.J.P., Calif.
A Apparently the diaphragms of these
pumps are rupturing, due to a build-
up of internal pressure. The first thing to
do is have the road draft tube (which
drops down vertically from the rear of
the engine) cleaned out. Then clean the
oil filler cap in gasoline, It's through these
two that an engine breathes. When clogged.
they would cause pressure build-up. If
this doesn’t work, clean the engine with a
commercial chemical engine cleaner. As
a last resort, you may have to take the

car to an engine specialist for a thorough
internal cleaning.

I've got a strange problem with my
1958 Plymouth. The car starts right
up on even the coldest mornings. But after
I run it awhile and stop, it's a chore to
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start it again, If it sits long enough to get
absolutely cold, no trouble. I've had the
car to several mechanics at quite an ex-
pense. I'm going broke. Help!—T.J.H., VL.
A In pure and simple terms, the en-

gine's flooding. These cars (the prob-
lem extends to the Valiant, too) build
up a great deal of pressure in the fuel
system . . . anywhere from 6 to 9 pounds.
The pressure bears against the carburetor
needle valve and causes carburetor flood-
ing. This explains why the problem occurs
after the car's been run and not when it's
first started. Pressure builds up on the
run and gradually recedes as the engine
sits in a shut-off condition. Check your
fuel line to see if it has an in-line fuel
filter. No? Adding one may take the pres-
sure off the needle valve. If not, you'll
have to drill a 20,000ths hole in the fuel
pump between the intake and outlet
valves. Drill the hole through the small
wall separating the two valves. Pressure
will escape through here, taking it off the
needle valve.

I've isolated and corrected all rattles

on my '60 Chevrolet but one. It seems
to come from the steering column and oc-
curs only at low acceleration in third gear.
I've tightened and lubed all linkages, but
it doesn’t help. What will?—P.J.0., N. Y.
A The rattle is probably coming from

the shifting tube beneath the fire-
wall at the lower part of the steering col-
umn. There’s an adjustment here which
has to be made. If you'll examine the area,
you'll see two 74e-in. cap screws. Loosen
both and rotate the column to tighten up
and put a drag on the two levers protrud-
ing from the column. Tighten the cap

screws once again, but back them off so
only a slight drag is left on them.

MONTHLY SERVICE TIP

w If you're experiencing hard starting, no
starting or engine cut-out with your 1963
Plymouth, Valiant, Chrysler or Imperial,
look first to the coil. Check for two num-
bers—the coil identification number, which
is printed on the coil housing, and the
build date code, which is located to the
right of the identification number where
the coil towers upright. If your coil iden-
tification number is 2095223 and the build
date code is anywhere from 08-3 through
18-3, replace the coil with a new one,
(part no. 2084847). The old coils are said
to be faulty. However, all coils that have
an identification number of 2095223 but a
build date code of 19-3 or later are OK.
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SATURDAY MECHANIC

QUICK—BUT RISKY? If the first squirt or two of ether spray doesn’t work, corb icing isn't your problem

Hot Tips for Cold Starts

Of the many home remedies and commercial gimmicks
for getting your car started these mornings, some
are useless, some dangerous—but some really work

By Morton J. Schultz and Harris Edward Dark

T'S A FREEZING MORNING, and you

stayed beneath the warm covers a bit
too long. Not long enough to be late for
work, but there's no time to linger.

A quick shave, a quicker gulp at the
coffee, and you're off like a shot, trailing
puffs of breath-vapor as vou race to the
garage. But that's when the “shot” fizzles.
As you twist the car’s ignition key, the
engine gives a few short gasps as if it too
wants to stay “in bed” on this biting-cold
day, and then . . . silence, broken only by
your gasps of anger and frustration.

You could, of course, eall the local serv-
ice station. But you know there are prob-
ably hundreds of others in the same fix
this morning. The service truck will get
there, sure ., . . along about noon.

Or you could put some simple automo-
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tive know-how to work and get yourself
started. After all. there isn't much a local
mechanic can do away from his shop that
an average driver couldn't do for himself.

PM polled road service men throughout
the U.S. cold belt and found that their
cold-start procedures were pretty stand-
ard: If your car won't crank, they first
hook up a booster battery, If your engine
doesn't respond at once, off comes the air
filter so the choke can be held either open
or closed (opposite the position it was
found in) while the engine is given an-
other whirl. If this fails, the distributor
cap is removed and the engine cranked
again to see if the points are making and
breaking. If they aren’t, an adjustment is
made. And if that doesn’t do the trick, up
backs the tow truck.

POPULAR MECHANICS



TRICKLE CHARGERS ronge in price from $6 to $30.
One above is cheaper type you con use only with
a 12-volt battery. Others work with 6-volters as well

Once in the shop, your car will almost
always get a spark plug job. If you won't
stand still for complete replacement, it’ll
be cleaning and regapping. Meanwhile,
somebody’s probably hooked up the bat-
tery to a fast charger—and this can dam-
age it if it's still at zero-or-below.

By the time you drive out of there, you
may have spent good dough for plugs,
points, battery charge, oil change, carbu-
retor adjustment or one of the many cold-
weather additives or gimmicks for sale at
garages. One thing you won’t drive out
with is a guarantee your car will start on
the next cold morning. So it pays you to
know what you can do for yourself.

You pinpoint the cause of cold weather
no-start much the same way a doctor di-
agnoses a patient's ailments. You first find
the reason for the car's malfunction, then

POUR WARM WATER over carburetor fuel bowl to
free frozen parts. Long-spout can like this one helps
you keep from gefting water into carburetor throat
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BATTERY TERMINAL paod fits under clomp to cut down
corrosion. Best type are treated te neutralize ocid—
ond change color when they ought to be replaced

try various cures in the likeliest order.

But, as with the patient, an ounce of
prevention is worth all the cures you can
try. That car should have been winterized
and tuned before the cold weather hit—
and should have another tune up per-
formed midway through the winter. If
you've neglected this care and have yet
to experience a cold weather starting
problem, consider yourself in luck. But
don't press it. Mid-winter service may not
prevent no-start, but it gives you top odds.

Such cautions aren't much comfort,
however, while you're sitting in that re-
frigerator-on-wheels, wondering how to
get it started. Still, for the sake of this
article, we must assume your car's been
properly winterized, since we're going to
cover only problems which arise as a re-
sult of cold weather.

ICE IN FUEL PUMP is prime couse of fuel's not
reaching the carburetor. You should be oble to
melt it this way—but this time water must be hot
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Now let’s go back to that fatal moment
you turned the ignition key. Those life-
less growls strongly suggest this diagnosis:

An Ailing Battery

Reports from AAA’s Emergency Road
Service department put batteries at the
top of the list of no-start causes. Nor-
mally, battery trouble is the cause of 25
to 469 of their emergency calls; but
during the cold snap of January, 1963, the
national battery figure jumped to nearly
709 —dramatic proof that winter takes
dire toll of battery efficiency.

Even a new battery can fail you at low
temperatures. At zero degrees, a fully
charged battery is only about 507 effi-
cient. And it's not only the cold that saps
a battery’s strength all winter long: you're
putting a heavier drain on it with pro-
longed use of accessories such as the
heater, defroster—and headlights that
must be switched on much earlier in the
day. It's likely, too, that you're doing much
more short-range driving, giving the bat-
tery less chance to rejuvenate itself.

A battery in top condition, then, is vital.
(So vital that PM devoted an entire Sat-
urday Mechanic article to it in the No-
vember issue.) The most important thing
is to keep your battery at full charge.
Why? To prevent freezing. When a battery
is partly run down, the acid has moved
from the electrolyte into the plates. Since
it's the acid that acts as antifreeze, the
greater the discharge, the more likely the
battery water will turn to ice. Any battery
with less than three-quarter charge can
freeze when the mercury takes a dive.

It's important to note that 12-volters,
being more easily run down, are in greater

FINGER TEST of choke plate will
let you know if gum is restrict
ing movement. Move it fo position
opposite to one you find it in

WORK THROTTLE LINKAGE to find
if gos is getting inte corburet-
or. Go eosy: excessive pumping
will theroughly floed the engine

danger of freezing. This is a major para-
dox of the automotive industry. In the
early 50s, Detroit engineers recommended
a switch to the 12-volt system because of
the increasing electrical loads in modern
cars. But the new 12-volt batteries were
made practically the same size as the six-
volters they replaced, so as not to increase
the bulk, weight or cost. The result: In
doubling the number of cells, the design
halved the ampere-hour capacity. The
new 12-volt batteries had much less lead,
active material, water and acid per zolt
than the old type. Yet the accessory load
continued to increase and engines went
right on growing, with ever higher com-
pression ratios requiring much greater
cranking effort to get them started.

Do 12-Volters Invite Trouble?

Consider these figures supplied by Chet
Figg, engineer in Delco-Remy’s Design
and Application Section: Under a test
load of 300 amps. at 0° F., a typical 6-volt
battery reaches its out point in 3.8 min-
utes. Under the same conditions, an equiv-
alent 12-volter reaches its out point in
exactly one minute, It's the ampere-hour
capacity that counts, here. And the elec-
trolyte of a 12-volt battery is much weaker
at out point (and thus more vulnerable to
freezing) than a 6-volter's electrolyte. A
good 6-volt battery will cease eranking
while there’'s still a safe “anti-freeze”
value in the electrolyte, The 12-volter, on
the contrary, will keep cranking up to a
point of near-total discharge.

The record of the 12-volt system hasn’t
looked good, in recent years. By 1956,
most American cars had made the switch.
Since that time, the annual reports from

DETACH FUEL LINE. If rog becomes
wet when you cronk engine, fuel
is blocked from carbureter by ice
on screen, needle volve or floot




AAA’s emergency service show that bat-
tery and electrical failures have taken a
wide lead over all other causes of stall-
calls. Is it only coincidence that the bat-
tery grabbed top spot during the decade
the 12-volt system became standard?

This sidelight only points up the im-
portance of keeping a full charge during
cold weather. Even so, it's a wise precau-
tion to have a booster on hand. A booster,
of course, is nothing but a good, fully
charged reconditioned battery, and a set
of jumper cables. A used 12-volt battery
will cost you from $4 to $7. You might
save a couple of dollars by buying a 6-
volter; it will work on a 12-volt system,
and as we've seen, it'll hold a charge bet-
ter than its big brother.

To use your booster, hook the two bat-
teries in parallel—that is, positive termi-
nal to positive terminal and negative to
negative (as in the photo below right).
The jumper cables are also negative and
positive, and must be properly connected
to their respective battery posts. Many are
marked with plus and minus signs; others
are color-coded—a red cable is always
connected to the positive battery post.

If you connect the two batteries wrong
in a generator-charged car, it isn't too
serious. The engine just won't respond
until you switch the leads. But in a car
with an alternator, a wrong hook-up—
even for a second—can send current back
to ruin the diodes and voltage regulator.

Keep the booster fully charged and store
it where it won’t freeze or overheat—the
cellar's fine. If you tote the booster and
cables along as insurance when you park
in a lot or on the street, remember to tuck
the battery back in a heated niche when

ICED FUEL INLET 5CREEN your prob-
lem? If you can’t thaw it, remove
it, wrap it in rog, ond drive home
with it in the glove compartment

you get home. A frozen booster is as use-
less as a frozen car battery.

In the absence of a booster, there are
a couple of tricks that might get a car
with a cold battery started. First, try to
warm up the battery by turning on all
accessories (heater, radio, headlights, etc.)
for about 30 seconds. This will cause cur-
rent to begin its flow—a flow that might
thaw the battery somewhat. Then, with
the accessories turned off, try starting the
car. Crank the engine for no more than
15 seconds, let it rest for a minute or two,
and then try again.

Pocket a Few Plugs

If this doesn’t start the engine, remove
every other plug in firing order (to keep
the engine in balance). This may reduce
cranking resistance enough to get the bat-
tery to turn the engine over. It works
best with an eight-cylinder car.

If the engine does start, let it run for
a minute or two with your foot holding
the accelerator pedal a quarter- to half-
way to the floor so the battery thaws out
and gets some charge. Then, shut off the
engine and replace the three plugs.

If none of these methods is successful,
you'll have to remove the battery from
the car, bring it inside and set it in a tub
about half-full of warm (not hot) water.
As the cold battery chills this water, re-
place with hot (but not scalding) water.
It'll take about an hour to warm the bat-
tery sufficiently, but when it's replaced
in the car, it should spin the engine.

On occasion, the cause of those low,
lifeless growls is not the battery at all,
but the battery cables. Any corrosion that
might develop between cable and battery

COMMONEST CONQUEROR of cold-start preblem is spare bottery
ond set of jumper cobles. You con tote this booster along for
parking-lot emergencies. At home, though, store it in the cellar
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DRY IGNITION SYSTEM is essential. Four mest important spots are: (1) central tower of c-.:,iL (2) primary
terminal that fits it, (3 & 4) the equivalent parts at the distributor. Rubber spark plug jackets (arrow)
protect plugs from moisture, but ofter severe wetting down, you moy have to pull each wire and wipe plugs

TEST IGNITION SPARK by holding plug
terminal near engine block—or near plug

TO CLOSE GAP if plug tool isn't avail
able, tap ground electrode on solid mass

NO FEELER GAUGE? Then close plug gops
to width of match-book cover, os below

post could choke off a winter-weakened charge.

Remove the cable from the battery and scrape
out the inside of the terminal with a pocket knife.
Also scrape the battery post. When replacing the
cable, make sure connections are tight, not only
at the battery but also where the ground cable
connects to ground on the block or frame, and
where the “hot” cable connects to the starter.

Now let’s assume that when you try to start the
engine it cranks just fine, but doesn’t start. You
can rule out the battery as the cause. The next
logical diagnosis might be:

A Faulty Fuel System

Any time of year, three things are needed to
start a car: the proper fuel mixture, a hot spark
and good compression. Check now to make sure
you have all three, beginning at the fuel system.
You can be getting either too much gas or none
at all. And the chief cold-weather cause of either
condition is a binding choke plate. That's why this
is the second thing a road-service man checks.

If your car has an automatic choke, you'll have
to remove the carburetor air cleaner and operate
the choke plate by hand. If the plate is stuck
shut, a gummy shaft may be keeping it from mov-
ing, thus letting too much raw gas flow into the
cylinders, flooding the engine. On the other hand,
if the plate is stuck open, the cylinders are not
getting enough gas.

You can usually free the plate of an automatic
choke by working it back and forth with your fin-
gers. (With a hand choke, try working it by cable
from the dash.) To start an engine flooded by a
closed choke plate, work the plate to an open or
partially open position. With an automatic choke,
you'll have to hold it open while someone else stomps
the accelerator pedal to the floorboard (to unload
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the carburetor), and then cranks the en-
gine while his foot’s still on the pedal. The
engine will usually start on the second
or third try, since air is now pouring into
the carburetor and diluting the raw gas in
the evlinders, If the engine doesn't start,
it's probably too badly flooded: let it sit
awhile before trying again.

If the choke plate is stuck open when
you first examine it, close it with your
fingers. Crank the engine. After it starts,
go back to the choke and open it slightly
to prevent flooding.

But what if your check of the choke
plate finds it moving freely? The trouble
may still be in the fuel system, so give
the throttle linkage one or two quick pulls.
You should get a spit of gas into the car-
buretor (you can see, hear or smell it),
which tells you that fuel is getting to the
cylinders. This fact eliminates the fuel
system as the cause of your problem.

And If There’s No Spit—?

If no gas is getting to the carburetor,
there's a stoppage either at the entrance
to the carburetor or somewhere back in
the fuel system. To find out where it is,
follow the steps shown in the photos at
the bottom of page 178. If your check in-
dicates an ice clog, remove the filter screen
from the carburetor port and wash it
Now, pour a kettle of warm water slowly
over the carburetor fuel bowl, which con-
tains the needle valve and float.

If no fuel shows up on the rag it means
that the gas is being blocked somewhere
along the line to the carburetor. The
trouble is probably ice in the fuel line,
in the fuel filter (if you have one) or in
the fuel pump. To thaw out these parts.
pour hot water over them.

But, how do vou thaw them when
there's no hot water handy? An alternate
heat source—one that's always available
(though not of top efficiency)—is you. If
you can pin-point the ice clog, simple
hand-warming may melt it enough to let
fuel pass. Water, being heavier than gaso-
line, settles in the low spots of the system.
So look for a likely dip or loop in the fuel
line and grip this spot in your fist. Of
course, in cold severe enough to ice a fuel
line, you may not be able to stand con-
tact with bare metal long enough to do
much good, but it's worth a try.

But, if the kitchen's nearby, you can
create quicker, more comfortable sources
by heating a half brick on the range—or
by forking a baked potato directly from
the oven. The latter is especially effective
since it can be slit and pressed around
the line. The main disadvantage (our re-
search indicates) is that few people have
hot potatoes in the oven at breakfast.
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Is an electric outlet handy? Then bor-
row your wife's hair dryer. It might even
pay you to buy her one of the newer

models with a flexible hose and a 250-400
watt capacity. They're great thawers.

How Lethal is Ether?

Do we, at this point, hear a voice from
the back of the hall asking: “How about
ether sprays? Aren't they supposed to
dry up condensation and melt ice in the
carburetor?” Perhaps we hoped to avoid
that controversy. But since these supple-
mentary fuels are so widely available in
aerosol cans, we can’'t duck the issue.

There's no argument about the stuff's
being very inflammable. But so’s the hair
spray your wife uses daily. So, for that
matter, is the raw gas that pumps into
vour carburetor. And where the ether's
concerned, you're dealing with a mere
squirt or two of fine mist.

But there's a catch. We asked the fleet
maintenance supervisor of a large mid-
western trucking firm about his shop's use
of ether sprays. He tells us that his
mechanics use them with great success in
starting cold diesels, but wouldn’t con-
sider using them on a passenger car en-
gine. With gasoline engines, he claims,
the ether has a nasty habit of working
itself up past the valve guides and collect-
ing under the rocker-arm covers. When
the right concentration builds up—blam!
goes the cover. “Stuff should never have
been put on the open market.” he says.

Some health authorities tend to agree,
pointing out that whenever ether must be
used in a hospital (it's now largely re-
placed by newer anesthetics), extreme
precautions are taken to protect the pa-
tient. A doctor we interviewed told us that
if a user sprayed his bare hand in sub-zero
weather, it would freeze. And one eye
specialist warned that a blast of ether in
the eye can permanently “frost” the cor-
nea.

Yet the stuff is sold without restriction
and—in most cases—with few words of
caution on the label. We asked the Na-
tional Safety Council and the National
Fire Protection Assn. if ether sprays have
built up any sort of accident history. Nei-
ther could supply hard statistics on fires,
explosions or injuries caused by the spray,
but the NFPA suggested it might be too
new. “Far more consumers will be using
starting sprays this winter,” we were told.
“We hope we'll have a little to tell you
by Spring.”

Meanwhile, yvou're bound to hear a lot
of praise from motorists who find that
ether works. Perhaps you're a booster,
yourself. If so, the word is: CAUTION.
Don't use this product in a confined space,

181



YOUR AREA B OIL TO USE
> TEMPERATURES
::; 5Wor
under SW-20
;ﬂ 10W or
—10° 10W-30
Kansas,
Ohio, Maryloand ... _| —10°
- NORMAL to i
+3r 20W-40
So. Calif., o |
\ Texas, Florida. .. Oil you DIPSTICK WARMER is nothing more than
IL l =1 BAawMY ib?ﬂ normally an electric heating elcmnt‘ and :fuh
2 use less than %5, but plugged in overnight
it guarontees that congealed oil won't
be the couse of no-start next morning

or while you're smoking. It's safer, too, if
vou remove the air cleaner. The Automo-
bile Manufacturers Assn. tells us there
have been cases of carburetor fires due to
backfiring, but damage can be minimized
if the air cleaner’'s off.

One or two short sprays should be
enouch, though some motorists persist un-
til they force a start. (In such cases, the
final start may have nothing to do with
ether.) Some users spray down into the
carburetor throat; others claim that spray-
ing across the air horn is more effective.

Manufacturers of most sprays guarantee
results at temperatures as low as 60 below!
But once the weather begins to warm up,
get rid of that aerosol can. It could explode
at temperatures of about 120 degrees—and
vour 2love compartment or trunk can get
that hot in the summer. So, when winter’s
over, store the can in a cool place, bury it,
or toss it on a city dump.

Another type of product is sold to cut
down on icing in the fuel system. It's a
liquid containing chemicals that prevent
condensation woes; you add a can to every
other tankful of fuel. There's something to
be careful of here, too. The liquid picks
up a lot of sediment, and this is carried to
the fuel system’s filters. These should be
cleaned quite often during the three or
four month period that you use such a
fuel anti-freeze (often called “dry gas”).

How About the Ignition System?

As long as your battery’s in good shape,
there's little reason to suspect your igni-
tion system of being the cause of cold start
problems. After all, sparks can't freeze.
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One thing that would cause hard starting,
though, is wind-driven snow or sleet that
settles on the distributor cap and plugs,
wetting them down. The photo at the top
of page 180 shows how to dry them out.

Many motorists swear by a spark in-
tensifier. This item, when introduced into
the system at the distributor or coil, sup-
posedly builds up the current going to the
plugs, giving them a hotter jolt.

Such gadgets can’t hurt anything, but
some mechanics dispute their worth, con-
tending that a properly tuned ignition
system is the only guarantee one has
against ignition breakdown.

Suppose your ignition system does fail,
though—not because of cold weather nec-
essarily, but because of a faulty part whose
failure is speeded by the cold. How can
you at least get the car to a shop?

Test for a Fat Spark

The first thing to do is make sure the
trouble is really with the ignition. Discon-
nect an ignition wire from a plug and hold
it near the block while someone cranks the
engine. If vou get a fat, crackling spark
about 1% inch in length, there's nothing
wrong with the ignition except, possibly,
moisture at the plugs. (If you get no spark,
you'll have to check the entire system right
then and there, isolate the bad component
and replace or repair it. You won’t get the
car started if there's no spark at all.)

If, however, the spark is weak, you can
try one method of getting started: Remove
two or three plugs and close their gaps as
shown on page 180. When you put the

{Please turn to page 208) ;
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NEW KIT contains all the socket wrenches needed for
removing internal drain plugs from crankcase, trans-
mission ond differential of most cars. Sizes are: Y-
Yis-in, square end; 3-l9-in. square end; '4-%it-in. hex;
3-19-in. hex; plus an B-point wrench. Costs $4.85.
Made by K-D Manufacturing Company, Lancaster, Pa.

DRIVE FLEX RATCHET has o 3&-in. square drive in a
1-Y%-in. diameter head which pivots 90 deg. in either
direction. This feature, since it facilitates working in
tight places, reduces the number of extension changes
required toe clear various obstacles. Costs $8.80.
The Wright Tool & Forge Company, Barberton, Ohio

THE 12-TO-1 SPEED RATIO of this voriable speed 17-
in. Delta drill press is said to be the widest range
available today. With an 1140-r.p.m. motor, the mao-
chine gives speeds of 230 to 2830 r.p.m. A 1725-r.p.m.
motor gives 350 to 4250. Chuck copacity is 3%-in.
Rockwell Mfg. Co., Rockwell Bldg., Pittsburgh, Pao.
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THIS MECHANICAL LOG SPLITTER takes the backache
out of cutting firewood. Its hydroulic rom pushes the
log ogainst a steel wedge with o force of over 9
tons. Comes in two models, with gascline er electric
motor, Priced at $749 and $925. Mackinaw Products
Company, 8615 E. Eight Mile Read, Warren, Mich.
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MOTORIZE YOUR
TURNING CHISEL

Portable electric router takes place of

chisel

hand-held

to produce glass-

smooth lathe turnings semiautomatically

By R. J. DeCristoforo

OST LATHE JIGS are designed to
enable the machine to do double

duty as a sander, shaper or other tool.
This one lets you use a portable electric
router to take the place of the chisel itself.
The advantages of such a setup are ob-
vious. Most important, you can easily and
mechanically duplicate cuts. Also, since
you utilize the speed of both the lathe and
the router, very little sanding is required
to make the work glass-smooth. The spe-
cific shapes you can duplicate are lim-
ited only by the number of cutters avail-
able. Using the jig free-hand with a

round-nose rotary burr, you can form
almost any shape.

FOR FLUTING CUTS and other similiar operations, the
porallel lock controls the line of cut, keeping it
parallel to the lathe centerline. The depth of the
cut is controlled by the depth lock. In operations
of this type, of course, the lathe work doesn’t turn

The jig moves along the lathe bed to
permit cuts to be made anywhere on a
spindle turning. When the parallel lock is
used, the cutting tool will move parallel
to the lathe centerline. The depth lock
will control the distance from the cutting
tool to the work center. Using the depth
lock only, you can pivot the entire tool
on a controlled radius. The router seat
can be locked firmly in place or loosened
to allow the router to pivot independent of
the rest of the jig. The depth control on
the router itself may also be brought into
play. By using these actions singly or in
combination, the jig provides a consider-
able amount of flexibility.

WHEN ROUNDING OFF square stock, the same setup
is used as in fluting. The blank shown obove was
being formed in one pass. Note that the router is
moved from right to left so that its cutting action
will be ogainst the direction of the lathe’s rotation
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The size and shape of your
router will affect the cutter ac-
cess hole and the attachment
holes in the router-seat front.
Lathe size will determine the
height of the cutter access hole
and the dimensions of the lathe
slide. Make the lathe slide and
jig pivot first. setting all Tee-
nuts in shallow counterbores so
they will be flush with the sur-
face. Next, make the jig slide
and install the aluminum pro-
tector to prevent the depth lock
from digging into the wood. The
aluminum should be smooth and
polished for easy action.

When making the router seat
assembly, keep vour router close
at hand so dimensioning will be
correct. Once wvou have com-
pleted the seat, assemble these
parts and run a test on the lathe.
Test all actions, because at this
point you can actually do work
with the jig.

The remainder of the parts
called for merely add stability to
the unit and provide a place to
hang the eye shield. The upright
is joined to both the jig slide

VERSATILE LATHE JIG will do almost anything you can de with
hand-held chisels, and alse moke it possible for you to handle
many operations right on the lathe that would normally call for
a special setup on another machine. The normal lathe rotation
combined with the high speed of the router produces extremely
smooth cuts which will require very little additional sanding

GREAT VARIETY of cuts con be made using just the OVERSIZE COUNTERSINK in the router may be used
standord router bits. By using the depth contrel to make duplicate V-grooves. Simply remember the
lock on the jig with the depth control on the router number of turns you advance the cutter and you'll be
itself, you can achieve a high degree of precision able te duplicate cuts any number of times. As in any
in duplicating any of the cuts possible with these bits turning operation, control lathe speed by size of work
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COVE CUT with its radius mechanically held is simple
to make with this jig. Pivot and depth lock are both
used, but the router-seat lock should be loosened
slightly so the router can pivet to make the cut

PARALLEL LOCK holds the lathe slide and jig pivot
together so the cutting toel will meve parallel to
the lathe centerline. It's a Yiein, bolt turned in
registering holes in the lathe slide and jig pivot

FOR FREE-HAND operation, all locks are loosened
slightly so that any controlled action of the jig
may be utilized. Always use sharp cutters, and
wherever possible, o right-to-left feed action

and the upper brace with corner angles.
Make certain the angles are square before
you attach them. Cut the upright and brace
to fit what you've already assembled. The
link that completes this bracing frame is
another angle, bridging the gap between
the brace and the router-seat front. You
may have to make this angle from Hfat
steel since its dimensions must be exact
to permit proper pivoting. Attach it with
a single screw and a single bolt.

Finally, make the clear plastic eyeshield.
You'll need it, for this motorized turning
chisel will throw sawdust and chips like
you've never seen before. * &

SWIVEL ACTION OF JIG PERMITS UNLIMITED FACEPLATE WORK

ACTION OF JIG is so flexible that you will find it
possible to do many kinds of face-plate turning. (The
eyeshield was removed when toking some of these
photos in order to show the operation more clearly)
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WHILE YOU PROBABLY won't find it necessary to do
this very often, it's possible to moke some cuts on
the back of work mounted on a face plate. However,

the headstock limits such operations
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SIDES OF DOVETAIL slot con be formed with
a conventional dovetail bit after you have
removed most of the waste by dadeing. It's
important thot jig slide fit the slot exocily

CORMER

MOST ROUTER BASES have topped holes, so
you shouldn’t run inta any trouble ottach-
ing the router tc the seat. Be sure that the
cutting tool is directly on the lathe centerline
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You can TRANSFORM
This TRANSFORMER

. . . by simply changing the secondary winding around
the permanent primary core, to adapt the unit to such
uses as a soldering transformer or a d.c. power source

By Hareold P. Strand

ANY TIMES around the electrical
shop or experimental lab you may
require a certain low a.c. voltage with a
specific current value. Often the correct
transformer is not at hand, and sometimes
it isn't even available commercially. Here's
a versatile easy-to-build transformer with
interchangeable secondary windings which
will provide any voltage you need, and if
necessary, handle quite heavy current.
Basically, it consists of a laminated iron
core around which only a primary is
wound. The space usually taken up by the
secondary is left vacant so that wire of
suitable size and number of turns can be
threaded through the space around the
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primary. The obvious advantage of this
construction is that you can tailor the
secondary winding to meet the require-
ments of any particular application. For
temporary test set-ups, you can remove
the winding and reuse the unit later with
a different secondary.

The transformer shown here was built
around an old TV power transformer
which was burned out in an incinerator so
the laminations could be easily removed.
This rather large core was selected so as
to provide a high wattage rating which
would cover a wide range of uses in the
shop. The width of the center leg was 11
in. and the stacking was 2 in. Multiplying
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these two factors gives a cross-sectional
core area of 3 sq. in. The space for the
winding openings measured 75 x 235 in.
Such a core should be good for about 400-
500 watts with a suitable primary winding.

The primary winding is calculated by
use of the following formula which pro-
vides a flux density of 65,000 lines in the
core, a good average value for general use:

M —number of wire turns

f —frequency in cycles per second

A —cross-sectional aorea of core

E —counter emf (use line voltage)

B —moximum flux density in lines per square inch

1% =E 100,000,000 = 120

N= = —
444 xFx AxB, 444 x60 =3 x 65000

For ease of computation, we will round this off 10 230

With a line voltage of 120 volts, we
divide 230 by 120 to get a value of 1.9
turns per volt. This same ratio holds true
for a secondary winding also, so in order
to determine how many secondary turns
will be required for a certain output volt-
age, multiply 1.9 by that voltage. For ex-
ample if 9.6 volts are desired: 96 x 1.9 =
18.2. To allow for losses and also for regu-
lation (difference between no load and full
load) we'd try a winding of 19 turns.

The wire size required for the secondary

will depend on the load in amperes. For
constant use a value of 1000 circular mils
per ampere will assure adequate wire
size, but for intermittent use, 500 circular
mils would be sufficient. This can be de-
termined by consulting a wire table giv-
ing the circular mil area of each size;
simply point off three places to the left
to find the current capacity for permanent
use and double the current for intermit-
tent use. Connect a voltmeter to the ends
of the wire before cutting it off to get
the no load voltage.

This transformer can also be used with
rectifier elements in changing a.c. to d.c.
at comparatively low voltages. To do this,
the secondary was wound with 36 turns
of #15 Formvar wire (a 1-lb. spool is
plenty), and tapped at 18 turns where a
loop of the wire was brought out. A piece
of #16 flexible wire was soldered at the
loop as a tap. Since there is normally a
voltage drop through the rectifier, a few
more turns were required. This also
allowed for loses present in the iron core
and copper, plus the regulation factor.

The six illustrations on the preced-
ing page show in detail how it was built.
In Fig. 2 the coil is being wound for the
primary on a homemade winding ma-
chine. A turn of .010 in. armature paper

TO WIND SECONDARY, simply thread wire through space
around primary coil ond pull turns tight. Winding shown
obove was for use os o soldering tronsformer requiring
high current but only 3 volts. Seven turns of heavy wire
were enough, but more could be added for higher voltage

LIGHTER WIRE—#14 in this case—is easier to pass through
core openings. MNine turns did this job. Mote armature
paper ploced cround primary coil to serve s insulation | &

COMPACT DC POWER unit, with 36 turns of #15 wire, re-
quires heat sink. It registers 8 v. ot no load. This no-load
reading waos found to be necessary in order to achieve & v.
when operating ot full load. Note tap wire explained next
page. Primory connections at rear binding posts don't show
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CONNECTIONS FOR

D.C. POWER SUPPLY
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%" PLYWOOD,
APPROX,
AU x4%"

CARRIAGE BOLT

1. WINDING FORM for winding the primary coil
is basically just o grooved block having same
dimensions as core of transformer (drowing at left)

2. HOMEMADE WINDING rig is connected fo turn
counter, but job could be done on lathe operat-
ing at low speed with visval count of turns

3. FINISH END of completed winding may be
held in ploce with tope. Note that both start and
finish ends have been brought out same side slot

4. AFTER TYING the coil by using o hooked
wire to pull a string through slots in forming
block, the coil may be removed from the form

5. ONCE YOU REMOVE the coil from the form,
tope it with cotten coil tape. This not only holds
it together bul alse provides outside insulation

&. TAKE A TURN of armature poper around the
coil, then stack the core inside, alternating the E-
shoped pieces so that the butt joints are staggered

JANUARY 1964
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TO TEST LOAD on experimental secondary winding, circuit can be connected te an odjustable resistance
with on ammeter and veltmeter. Circuit includes two rectifiers to convert a.c. to & volts d.c. ot 10 amp load

is first placed around the form block to
act as insulation between the primary
and the iron core. The starting end of the
#15 wire has been equipped with a short
piece of spaghetti tubing which is carried
out through a form slot at one of the
narrow sides. A piece of tubing is used
on the finish end. This is brought out the
same form slot and taped in place, Fig. 3.

The next step is to tie up the coil, Fig.
4, After tying the string tightly at each
of the four points, the form can be taken
apart and the coil removed. (If you rub
some wax on the form block before wrap-
ping it with insulation and wire, it will
be much easier to tap the block out of
the finished coil.)

The coil is now taped, Fig 5, using cotton
coil tape sold just for this purpose. As the
strings are approached .by the tape, cut
them off; secure the end of the tape with
a needle and thread.

If the transformer is to be used in a
permanent installation, the coil should now
be dipped in insulating varnish and baked.
However, for intermittent duty on the

m Sy
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test bench you can skip this step.

One of the E-shaped pieces of the core
can be tried in the coil opening to make
sure it will fit properly. If the coil has
spread apart, place it between two pieces
of wood in a vise and carefully compress
it. Be sure to leave sufficient space so that
the laminations will pass in the full height
of the opening.

To stack the core, Fig. 6, pass the E-
shaped pieces in from alternate ends of the
coil so that the butt joints formed with the
straight pieces will be covered.

A turn of armature paper placed around
the coil acts as insulation between the
primary and the secondary; narrow strips
of this paper should be placed at the edges
of the coil so the laminations will not cut
into the latter.

When the stacking is completed, square
up the core by tapping with a hammer and
block of hardwood. Next, make up four
side brackets from 1§ x 3 in. steel and bolt
them in place. Finally, tap the laminations
to bring the joints together and give the
bracket secrews a final tightening., % % %

VOLTMETER records o no-load voltage
of 4.4 v. With a load of about 5 amps,
this winding should yield close to 4 v.
—the amount desired. Since the wire
hasn’t been cut off yet, it would be
a simple matter to add ancther turn
or two if such should prove necessary

POFPULAR MECHANICS



BELT-DISK
SANDER

By Howard R. Clark

Shaping, deburring, sharpening or
sanding —you can do any of these on
this easy-to-build finishing machine.
And it costs almost nothing to build

F YOU OWN a portable electric drill,
you not only have the tool you'll need
to help build this versatile little machine,
but you have the motor to drive it. Cra-
dled in a stand, the drill is coupled directly
to drive the belt, then backed away and
swung around to operate a 4-in. disk.
Make the drill stand first so you can
accurately spot the location of the cen-
terline of the drive shaft. Wherever pos-
sible, shape and drill matching parts as
a unit to insure accuracy. For instance,
the three pulleys should be turned simul-
taneously from a single block of wood,
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leaving a slight crown to assure correct
tracking of the belt. Once shaped, they
can be cut apart and drilled. Holes in the
idler pulleys may have to be enlarged
slightly to receive the outer bearing
races. These should be a snu=@ npress ht.

In the case of the drive-shaft bearings,
it's the inner races that rotate, The ¥s-in.
threaded rod is a rather loose fit in these
bearings, so it should be centered with
two Mu-in. compression sleeves (one on
each side) of the type used in making
joints in copper tubing. The inner bear-
ing races are already countersunk, and
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you may have to countersink the lock
nuts slightly also.

When assembling the idler pulleys in
the idler arm, tighten the nuts only
enough to prevent the inner races from
rotating. Then stake the nuts in place
with a center punch. Bearings (Standard
Conveyor Co. No. 100FC) and compres-
sion sleeves are available from industrial
supply firms.

Belts for the sander are custom made
from cloth-backed lathe sanding tape
which comes in % and 3j-in.-width rolls.
In cementing the lapped ends, the ends
are first cut at an angle and the abrasive
FOR EDGE SANDING, bring the sanding platen vp Scraped off for about 1 in. before clamp-
to o horizental position and attach the stop block ing tﬂgEthEr with a small C-ciamp. L
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Punch for Portables

Give your transistor radio the power of a table
model with this add-on amplifier and speaker

By Arthur Kennedy

OCKET-SIZE TRANSISTOR RADIOS

are marvelous inventions. Ask any
teenager! They are small enough to slip
into anybody's pocket and they do bring
in the stations, But they have one severe
limitation—power. They are fine for per-
sonal listening and almost useless for any-
thing else.

A pocket transistor radio just can't be
loud. The maximum audio output of the
average set is a fifth of a watt. For more
power and louder sound—table-radio use,
patio dance parties, on the beach—an ad-
ditional outboard speaker with its own

PLUG-IN connecting cord couples

the speaker to the amplifier. Then
turn on the power, tune in o sta-
tion and supply music for o party
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self-contained transistor power amplifier
is a must.

Here is just such an accessory. The two-
transistor amplifier is built right into the
speaker case and delivers up to 10 watts
of audio power. The amplifier is driven by
the signal from the pocket radio by plug-
ging a modified earphone cord into the
radio and speaker.

To make my transistor-radio power
booster, I started with a Sound Piper Port-
able Patio Speaker. It is weatherproof,
has an aluminum case and is not expen-
sive. Similar units can also be used. But
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for simple wiring, a compact speaker that
has a metal case is a big help.

Before starting on the amplifier, remove
the speaker from the enclosure and put it
aside. Drill holes for the power-transistor
leads and mount the transistors on the
outside back of the metal enclosure with
their leads projecting through the holes
into the case. Be sure the leads or the
clips that will attach to them do not touch
the case.

Mount Transformers

Next mount input and output trans-
formers T1 and T2 to the inside rear of the
enclosure. Place a ground lug over one of
T1's mounting screws and secure the
mounting screw with a locking nut.

As strange as it seems, there is no read-
ily available power transistor socket. So
to make a connection to the base and
emitter leads of each transistor you'll
have to use clips obtained from a 7-pin
miniature tube socket. Use a wafer-type
socket and drill out the center rivet. Then
separate the plastic halves of the socket
and carefully remove four of the tube

BATTERY for the outhoard amplifier (above, right)
slips into sheet-metal bracket on rear of amplifier
case. Below right: Circuit of the two-transistor booster
amplifier is uncomplicated ond quick to assemble

JANUARY 1964

0 9-VOLT BATT

SPKR

197



J -TO SPEAKER-
e

-—:iﬁ.-'-i-__
(
/1
i
|
i
i BEMD AT ALL
| DOTTED LIMES
I

I
]
I
]
i

BATTERY CLAMP

USING the pictorial diagram (left) and the schematic on the previous page,
you should have little trouble assembling the amplifier. This is an inside
view. Transistors and battery clip are mounted outside the cose. At right is
layout for the battery clip. You'll need o 2 x 2V%-inch piece of sheet metal

prong clips. After they are wired into the
circuit, push them on over the proper
transistor base pins. The transistor col-
lectors are automatically connected when
the transistors are fastened down to the
metal case—the collectors are connected
internally to the transistor cases.

Next mount the toggle switch inside the
speaker case with its handle projecting
out the top.

Now push the leads from the battery
cable through a hole on the case and con-
nect the red lead to one terminal of the
toggle switch. Connect the other lead (the
black one) to the ground lug on trans-
former T1's mounting screws. Then fol-
lowing the schematic and pictorial diagram
finish wiring the amplifier.

Finally, the Battery Clip

The last bit of construction is mechani-
cal—making the clip that holds the bat-
tery for the booster amplifier. It is made
from a piece of scrap sheet metal follow-
ing the pattern shown in the drawing at
the top of this page.

The finished clip is attached to the
speaker when it is reassembled. It is held
in place by the same single screw that
holds the speaker case together. If you
don't use the specified speaker, bolt the
clip to the rear of the unit you do use.
Self-tapping screws will hold it securely.

198

To get the signal out of radio and into
the booster amplifier, use the earphone
cord that came with your transistor radio.
The only change is to remove the ear-
phone and attach in its place the minia-
ture phone plug that comes with the
MS-370 jack.

Now use this cord to connect the radio
to the booster, Turn on the amplifier and
radio, tune in a station and you're in
business. * &k

PARTS LIST

Portable Patio Speaker, Sound Piper Model B1PO&7

Transistor Battery, ¥ volts, Eveready MNo. 216

Battery Clip and Cable

Miniature Phone Jack and Plug

Transistor Output Tronsformer, Argonne AR-503
(TR2)

Transistor Output Transformer, lofoyette TR-95
(Tn

Spst Toggle Switch

Medium Power p-n-p Transistors, 2ZM255, 2ZN301,
ete. (Q1, Q2)

Terminal Strip, 3-lug

Resistar, Carbon, 56 ohms, 'a watt

Resistor, Carbon, 3300 ohms, '4 watt

Ground Lug

Sheet Metal, 2 x 2% inches

Tube Socket, 7-pin miniature, wafer type

Machine Screws, Y-inch x 8-32 (&) with matching
nuts (7)

Machine Screws, '4-inch x 8-40 (2) with matching
nuts (3)
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What's New in

Electronics

SET UP YOUR RECORDER using a Burgess Test Tape.
It explains, step by step, how to check frequency
response, timing, tape quality, sound level and 10
other important qualities. The test tape is sold in
combination with a 1200-foat reel of 1.5-mil tope
for %8. Burgess Battery Company, Freeport, Illinois

HEADLIGHT LEAVES HANDS FREE while spotting a
powerful beam of light on the work area. Uses re-
chargeable nickel-cadmium cells for up to 10 years
of light. Weighs 2'4 ounces. Ultra-Beam $%.95. Re-
charger $1.95. Channel-Master, Ellenville, New York.

GIANT-SIZE TRANSISTOR ro-
dia, 12 inches by 24 inches, is
perfect as a classreom dem-
onstrator. It's o complete
waorking &-transistor superhet
that can be used to teach the
operation of transistor radio
circuits os well as technigues
of troubleshooting. Sold fer
£319.95 from RCA, Electron Tube
Division, Harrison, Mew Jersey.
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ULTRA-TAPE OUTLETS combine TV and FM antenna
outlets with wall o.c. sockets in o single neat wall-
mounted fixture. Two types of connectors are made—
one is for 300-ohm twin-leads; the other for 75-chm
coax. larrold Electronics Carp., Philadelphia, Pa.
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; lectromc

KINKS

DUPLEX RECEPTACLE

LIGHT BULB PLUGS
INTO THIS SOCKET

/m AC LINE
- S :Iﬁ._uul or Cut

]:B CONNECTING TAB

USE BRASS EYELETS when you have to connect several
wires to a single stud and hold them in place with a
nut. Wrap the bare end of the wire around the eye-
let and compress with eyelet pliers. Then slip the
eyelet connector over the stud. You can now add or
remove several connectors with eocse.—Robert Micals

\TU AC LINE

APPLIAMCE PLUGS
INTO THIS SOCKET

NO CONMNECTIONS THIS SIDE

VOLTAGE-CONTROL AN A.C. OUTLET by breaking one
of the tobs connecting the two sockets of a duplex
receptacle and placing the two outlets in series as
shown. Mew plug a light bulb into one outlet and a

MAKE A SWITCHABLE EXTENSION S5PEAKER for your
TV from a rear-speaker kit intended for an aute radio.
Connect the speaker as shown, and you con use the
TV specker olone, the extension specker clone, or
both ot the same time. Mount the extension speaker

in a bookcase or on a plywood panel.—Jack Darr
SELECTOR SW
TV QUTPUT &
TRANS 1—TV
2—EXT
3-80TH EXT
POSITIONS SR
2000-5000 OHM
TV SPKR  wWIREWOUND POT
EARPHONE
SELECTOR SW VOLUME
COMTROL
TV OUTPUT
TRAMNS
g || g'. 4 DHMS
_ 2000 OHMS
10-50 OHM
WIREWOUND
POT i TV SPKR —
TV SPKR PHOME
VOLUME COMNTROL JACK
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TOGGLE 5W

DUPLEX
RECEPTACLE
2-GANG BOX

soldering iron into the other. Since the voltage to the
iron is reduced, the heat it produces is also re-
duced. Use a bulb with a wattage rating that pro-
duces the desired level of heat.—M. L. Snedeker

PROTECT LOUDSPEAKERS against damage while they
sit on the bench by wrapping them up in plastic boags.
This keeps dirt, dust, bits of seclder, etc., from
getting into the wvoice coil ond causing trouble
when you re-install the speaker. The thin plastic
has no perceptible effect on the sound.—E. Cohn
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Exclusive with RCG A ...
AUTOTEXT:

new,faster, easier way
toward a career
in electronics

EXCLUSIVE WITH RCA. "AUTOTEXT," developed by RCA and
introduced by RCA Institutes, Inc., is a system of programmed
instruction, accurately planned so that as you read a series of
statements, questions, and answers, you learn almost without
realizing it! It's fast! It's easy! It's fun!

NEW TREND IN EDUCATION! Programmed instruction has been
proved with thousands of students. People who have had trou-
ble with conventional home training methods in the past can now
master the fundamentals of electronics almost automatically!

PROVE IT TO YOURSELF NOW! An interest or inclination in
electronics is all you need. RCA “AUTOTEXT™ will help you do
the rest. And the future is unlimited: the jobs are available!
The impartant thing is to get started now!

COMPLETE COURSE AVAILABLE. RCA Institutes now offers
you a complete Home Training Course (“Introduction to Elec-
tronics™) using the “AUTOTEXT" method. You get a complete
set of theory lessons, service practice lessons, experiment
lessons, and all the kits you need. You'll learn faster with
less effort!

FREE OFFER!

We'll send you complele information on the amaring
new RCA “Rutotest™, alomg with 2 FREE SAMPLE of a
Home Training lesson 1o prove lo you how easy ol 15
Lo learn this new way. Check “Aulotext™, and infor-
mation will be rushed 10 you

Classroom Training Available in New York City,
and Cherry Hill (near Camden) New Jersey.
Check “Classroom Training" and we will rush information.

RCA INSTITUTES, INC., oest. pm-12

A Servece of Ragen Conparation of Americh 150 Wesl 41h 51, Mew Tark 14, M. ¥, l

The Most Trusted Name in Electronics
»
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Complete selection of Home Training Courses,
in addition to “"AUTOTEXT" Introduction to Electronics.

#® Electronic Drafting
& Automation Electronics

@ Electronic Fundamentals
(also available in Spanish)

® TV Servicing

& Color TV Servicing

® Communications Electronics
® FCC License Preparation

& Transistors

® Industrial Electronics
Automatic Controls
Industrial Applications
Nuclear Instrumentation
Digital Technigues

® Mobile Communications

® Computer Programming

All RCA Institutas Homa Training Coursas are complate step by
step easy-to-understand units. You get prime quality equipment
in the kits furnished to you to keep and use on the job. In addition,
RCA’s liberal tuition plan affords you the most economical pos-
sible mathod of home study training. You pay for lessons only as
you order them. If you should wish to interrupt your training for
any reason, you do not owe one cent. Licensed by tha MN.Y. State
Department of Education. Approved for Vetarans.

[ — e

RCA Institutes, Inc. Dept. PM-14
| 350 West 4th St New York, N.Y. 10014 |

] Please rush me FREE illustrated book with Enformntianl
I checked below. No obligation. No salesman will call. 1

l Home Training (choice of courses)

I Classroom Training (choice of city)

| Name Age
l Address
City Zane State

I CAMNADIANG: Take adwantage of thess sama RCA Institutes Courses at no
additional cost. No postage, ro customs, mo delay. Fill out coupon and send
in envelopa to: RCA Victor Lid., 558! Royalmount Ave., Montraal 8, Ouebec.

— — — ——— —
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the KODAK CHEVRON 8 Projector, Model 10, for your movies

Take a better look at ac-
1 tion. This is the 8mm pro-

jector that lets you stop
action and see it frame by
frame virtually as bright as
normal projection. 1t's the best
way to analvze a bowling de-
livery or golf swing, or to coach
yvour youngsters. Lets vou take
longer looks at scenic views,
too. Film is protected by safety
glass plus a twin-jet flood of
cooling air aimed right at the
projection gate.

See flicker-free slow mo-
tion. Switch to “slow mo-
tion” by merely flipping a
switch so that any 8mm film
becomes a smooth-action slow-
motion movie. Adds more fun

for 8
reasons:

to sport, scenic, and comedy
scenes, You can also vary the
running speed for both slow-
motion and normal screening.

self 1009, automatically.
Your film winds right up
and onto the take-up reel with-

3 Watch your film thread it-

Twin ducts aim jets of cooling air at film
to permit brilliant “still"* projection.

out stopping. Plug in a room
light, and the projector will
turn it off automatically as
vour show starts. Then, at the
end, the room light comes back
on automatically.

Show a full half-hour mov-

ie. A 400-foot take-up reel

lets you project half-hour
showings.

Take a reel of vour favorite
movie film to your Kodak deal-
er and run it off on this new
KopAk CHEVRON 8 Projector,
Model 10. See how much more
entertainment vou can get out
of every scene.

Less than %190 with 22mm
f/1.2 lens. Less than $215 with
22mm /1.0 or /1.2 zoom lens.

the most entertaining

The KODAK CHEVRON 8 Projector, Model 10
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the KODAK CAROUSEL Projector for your slides

Put on a lon play 80-slide

show. Just rop up to BO

slides into the round tray.
No special mounts needed.
Your entertainment is com-
plete and smooth-running with
never a worry about jam-ups,
because slides fall by gravity
into viewing position.

Put on an automatic slide
show. Set the timer for

slide-changing intervals of
5, 10, or 20 seconds: sit with
vour guests and enjoy your
slide show as it plays by itself.

Control the performance
from across the room.
From 12 feet away vou
can advance or reverse slides

and fine-tune the focus. You
can stand at the screen and
point out special features of
your slides as you operate the
projector by remote control.

Master-mind your perform-
ance at the console. A key-
board of controls lets you

Push buttons, groupad on rear console,
put control of show at your fingertips.

adjust lamp brilliance “high”
or “low,” run off slides in 1-to-
80 order, “forward” or “re-
verse,” or jump to any num-
ber in between by pushing the
“select” button and spinning
the tray.

You'll put on your smoothest
slide shows effortlessly with
the KopAxk CArROUSEL Projec-
tor. See it at vour Kodak deal-
er's, With one tray and a 3-,
4-, or 5-inch f/3.5 lens, less
than $150. With zoom lens,
less than $180.

EASTMAN KODAK COMPANY
Rochester, N. Y.

Prices subject to change without notice,

projectors you can own!
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The KODAK CAROUSEL Projector

_K(oldfalk:

TRADE MARK
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Game-Bird Savers
(Continued from poge 1461)

simple affairs that can be assembled in a
few minutes, largely from materials imme-
diately at hand. The cornstalk station is an
example. Gather sufficient stalks to make
a large shock. Stand them at an angle
around a small tree and wire the tops
tightly to the tree trunk as illustrated.
Spread the stalks apart to form an open-
ing on the leeward side of prevailing
winds and storms. Form a hopper for ear
corn from woven-wire fencing. Such a
feeder provides food and even shelter for
pheasant, prairie grouse and others. An-
other quickie feeder especially suited to
pheasant in some localities is the ear-corn
“string” at the bottom of page 161. A
length of fairly heavy wire is forced
through the cob of each ear of corn and
tensioned between two shrubs with loops
of wire and a spring. Three to five ears of
corn can be strung in this fashion.

For Bobwhite and Valley Quail

The self-feeder shown and fully de-
tailed on page 160 is especially suited to
bobwhite, valley quail, even seed-eating,
non-migrant songbirds. As dimensioned,
it's about minimum size but can be made
larger and the legs can be extended from
the length given to 30 or even 36 in. to
keep the feeder above deep snows. Use
outdoor plywood and solid stock combined
and when finished, stain the exposed parts
with a gray shingle stain to give a weath-
ered appearance. The feeder should be
placed where it is not easily overturned by
wind (or livestock). In some cases it may
be advisable to anchor the four legs with
stakes driven into the ground.

Although both are hardy and resource-
ful birds, the native prairie grouse—also
called prairie chicken—and the “immi-
grant” chukar partridge often suffer great-
ly from lack of food when severe winter
storms sweep their ranges in the plains
states. A feeding station built of twigs
can help these birds survive the severest
winters. To make it, cut forked “posts”
from small saplings and drive into the
ground, spacing 3% to 5 ft. each way
over-all and standing to a height of about
15 to 18 in. Lay poles in the forks and
cover with a sheet of heavy plastic. Then
pile on trimmings from shrubs and small
trees to make it appear as a natural brush
pile with the opening on the leeward side
of the prevailing winds and storms. Scat-
ter a good supply of small grains such as
wheat, oats or barley inside the enclosure
and sprinkle a few grains outside to at-
tract the birds. They will soon locate the
feeder and once association overcomes
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their wariness you will have regular
patronage.

Wild turkeys are increasing their range
due largely to protective and propagation
measures of various clubs and state con-
servationists. Normally, in the southern
turkey ranges particularly, the birds can
make it through the average winter with-
out any outside help. But there are seasons
when a line of feeders in the mountain
ranges of the wild turkey could mean the
difference between few or no birds the
following spring and a normal or increas-
ing turkey population. One feeder for
turkeys which seems to meet most of the
requirements is shown on page 159. Tur-
keys are extremely wary birds and it will
likely be some time before they finally
visit your feeders. Once feeders are placed
don't move them. Any of the small grains
are acceptable as food, also hazelnuts and
even small acorns, if they can be gathered
in sufficient quantity.

For recommended feed grains and other
foods contact your state department of
conservation. They also may have special
recommendations for winter feeding of
game birds in your loecality, may even
have available late surveys of bird popu-
lations and where they are to be found.
This information should be helpful in
carrying out your feeding program. % * %

Ice and snow are kept from sticking to
the windshield of a parked car with a
new plastic cover. Loops of cord on the
cover stretch over small clips installed in
the vents to hold the plastic sheet in place.
Ribs in the cover ends hold it flat.

The Jiffy cover is sold for $2.95 by New
Products Distributors, 117 Moore St., Dan-
ville, IlL

Diamond Dust for Pens

Diamond dust sprinkled on the ball-
point of a pen makes for smoother writing,
according to the Parker Pen Company.

The new “T-Ball Jotter” ballpen has a
textured tungsten carbide point designed
for better grip on paper. Diamond dust is
added for increased durability.
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Your choice is right...
when you

reach for
Tools by

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

A wide choice of the
finest hand tools made
... yours when you reach
for CHANNELLOCK. Drop
forged of tough, high grade
steel . . . built to last. Preci-
sion made to ease your job.
Beautifully finished. You'll be
proud to own and use them.
Whenever you need hand tools,
specify CHANNELLOCK. You'll

¥\ beglad you did.

FREE Catalog =—s, ''» §
showing A1)
completa line f-—'_'—n?f-.;'-l.,

EHA”HEII”CK, INC. Mﬂadlﬂ-ﬂﬂ, PEH”S}"IVEJ’H.&' of hand tools . - * !

yours for the asking.
Farmerly Champion DaArment Towl Co
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Be Your Own Boss
New Business Opportunity

FILING SAWS

™S

tart @ steady repeat CASH business
in your basement or garage. Earn
53 to §6 an hour in your apare=
time! Excellent profits in saw
sharpening business! Auto-
matic Foley Saw Fller, easy
to operate, files combina=
tlon saws, hand, baod,
and clrcular sawes. No ex=-
gerlencn needed. H. C.

elbert wrote us: *“*Since
I got my Foley Fller 5
years ago, [ have aver=-
aged 4% saws cach day
gloce I started."

Every saw you sharpen
- brings you more cus=
tomers. I rented a two-car darage
and have all the work l can do,
writes Charlea H. Smith

FREE BOOK

Shows How to Start

Fact filled booklet tells you how to start & sparetime business
immediately ; huw to get new buslness, how to advertise. Rush
coupon now, get "'‘Money Making Facts” and details

on Easy Payment Plan. No Salesman will call.

l FOLEY MANUFACTURING CO.
116-4 Folay Bidg. Minneapolis 18, Minn.

B send FREE BOOK—"Money Making Facts",
I and Time Payment Plan.

l Nama

l.ﬁddmu
‘--_-_------------

What's so
incredible
about

UNIMAT?

A metal working lathe usually does only one job. Unimat
is a fine precision lathe, but it also converts instantly
into a dead-accurate precision drill press. The rest of
the time, it keeps busy milling metal, boring, threading,
surface grinding, sharpening cutting tools and sawing
wood.

It makes gears, pulleys, knobs, shafts, nozzles, instru-
ments and tools, jewelry, and parts for model planes,
railroads, cars and engines.

The complete lathe-drill press package with chucks and
extras is only $139.50. A post card will bring you free
literature. Or a $1 bill buys you o complete 40 page
manual on Miniature Machining Techniques.

WRITE: AMERICAN EDELSTAAL INC., Dept. GA
350 Broadway, N.Y. 13, N.Y.
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Arc Welding Basics

{Continued from poge 147)

if you're left-handed). Tilt the rod slightly
toward the direction the weld is to be laid.
This enables you to see the molten weld
pool or puddle as you work, and observ-
ing this puddle is an all-important step in
learning to weld.

Now, again strike an arc—only this time
continue to maintain it while slowly mowv-
ing the rod in a path from left to right for
a distance of about 4 in. Be sure to feed
the rod downward to maintain the crack-
ling sound of a correct arc length. Then
stop welding and, after allowing the weld
to cool for a few seconds, chip away the
slag covering with a cold chisel tilted
away from you. Keep your hood down to
guard against hot flying particles—unless
you normally wear glasses which will
serve the same purpose. After removing
the slag, wire brush the weld bead until
it is bright and clean so that you can in-
spect the results and find out just what, if
anything, you are doing wrong. A good
weld should have very slight uniform rip-
ples on the surface that are curved to the
radius of the weld puddle. Most begin-
ners tend to travel too fast and hold too
long an arc.

It's Easy to Judge Welds

Compare your welds with the welds in
the photochart on page 148, and decide
what correction you should strive for. Re-
peat this check for each weld bead you lay
until you have developed enough skill to
make a good weld every time. It's also
helpful to practice laying poor beads, so
you can observe the weld puddle and thus
recognize how a wrong condition looks
during the welding process.

Lay your practice welds about 1-in.
apart. If the scrap yvou're using is small, it
may become hot enough, after a number
of welds, to alter the conditions. This could
be very confusing to a beginner, since
proportionally less current is needed to
weld steel as it heats up. So, alternate
your practice welds on several pieces of
scrap, if they're small.

We don’t recommend that you cram the
six hours of practice into one session.
You'll learn faster working an hour at a
time, spreading it out over a week or two.
Meanwhile, the plans presented here are
only for eager beavers—or for beginners
with access to an experienced helper. The
four projects are simple enough for the
novice, but he'll do a better job on them if
he saves the plans until he's learned all
about joint welding, in our February issue.
We'll cover butt and fillet, multiple-pass
and lap, edge and corner welding. % % &

POPULAR MECHANICS




{The Chevrolet Monza GT: 92" wheelbase, 165" overall, engine displacement 145 cu.
in., 6-cylinder engine featuring dual carburetors, developing 102 SAE BHP at 2200 RPM)

Monza GT sparks the imagination —AC sparks the action

—n

Chevrolet's Monza GT, dream car of tomorrow, is sparked N

by today's self-cleaning AC Fire-Ring Spark Plugs. ( A &~ )

Although this car is not for sale, you can buy the spark -

plugs now and get tomorrow's power immediately. So, " w

ask for ACtion . . . ask for AC. FIRE-RING
AC SPARK PLUG %> THE ELECTRONICS DIVISICN OF GENERAL MOTORS SPARK PLUGS
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ﬁt. your needs
in the
tOOlS electronic age

Fine work requires
fine tools...points that
keep perfect align-
ment...keen cutting
edges for
wire.

hair like

“There iz nothing finer
than a DIAMoND™

Ask your dealer for Diemond Tools.
Write for free Tool Booklet.

-

DIAMOND TOOL and /forseshoe (7,

&

DULUTH, MINMESOTA « TOROMNTO, ONTARIO
ESTABLISHED 1908

Mow you can use this ONE power feed shop to turn
rough lumber into high -value moldings, trim, flooring,

furniture . . . ALL popular patterns.

RIP...PLANE...MOLD...separately or all at once by power
feaed...with a one horsepower motor. Use 3 to 5 HP for

high speed commercial output.

LOW COST. .. You can own this MONEY
MAKING POWER TOOL foronly .........

$3000

down payment

Send coupon loday
r s v v b b b i b B B P b b 0 0 7 1 B 4’0 J2 42 32§} }§J}J

: BELSAW POWER TOOLS 904 Field Bldg., Kansas City 11, Mo.
# Send me complete focts on the MULTI-DUTY Power Tool.
1 No obligation.

]

1 Name
: Address
¥ City

State
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Hot Tips for Cold Starts

{Continued from page 182)

plugs back, you may find that the short-
ened gaps permit the weak spark to jump
them and start the cold engine.

At any temperature below zero there's
danger of your crankcase oil setting and
becoming solid as lard. This can add up to
enough friction to make it impossible for
the starter to turn the engine over. Not too
many years ago, it was common practice
to pour kerosene or diesel oil into crank-
cases to thin the engine oil. This would
almost certainly damage modern engines
that require extreme-pressure lubricant.

Fortunately, it's never necessary, with
today's motor oils. Extreme-pressure capa-
bility is now available in a wide range of
oils, of both the regular weight-graded
(5W, 10W, 20W, 30, 40 and 50) and newer
multi-graded types (5W-20, 10W-30 and
20W-40). The difference between the types
was explained in a special article (Explod-
ing Myths About OQil Changes) in the
November issue. But a few points perti-
nent to cold starting bear repeating now:

If quick starts at low temperatures were
your only consideration, the thinnest oil
you could buy—5W—would be your
choice. But once you're on your way your
main concern is what happens to that oil
at high engine temperatures—tempera-
tures that vary little from summer to
winter. At 210° F., 5W oil gets extremely
thin—so low in viscosity, in fact, that car
manufacturers warn you not to drive
faster than 60 m.p.h. with it in your crank-
case—and even that speed can be risky.
The newer 5W-20 multi-grade oil, how-
ever, has a viscous polymer solution added
to prevent such thinning out. Your choice
between the two types (as a winter oil in
very cold climates) has to be a compro-
mise: for short, low-speed winter drives,

| dW is okay. But change your oil before
| you head for the open road and speeds
| upward from 50—even at the risk of a

few hard starts en route. See the chart on
page 182 for other recommendations.

Gadgets Galore

Whatever oil yvou choose, there are de-
vices to keep it from thickening, or to
thaw it once it has thickened. These are
called engine heaters; plug them into an
electric outlet overnight. Then you get the
kind of hot start vou'd expect in July.

One of the most popular types is the
dipstick warmer, shown on page 182, but
there are others. One is a 650-watt water-
jacket heater which is immersed through

| the head into the block coolant. It fits most

engines and sells for about $7. For engines
that this regular size won't fit, you can

POPULAR MECHANICS



buy a special model for about $8.50.

There's also an 850-watt external-tank |
heater which connects between the lower |

water jacket and the car’s heater hose.
This type has a siphon percolator that cir-
culates heated water throughout the sys-
tem. It fits all liquid-cooled engines, is
thermostatically controlled and sells for
about $10. There is also a 1500-watt model
that sells for about $14 and warms up an
engine in less than an hour.

Some types of dipstick warmers and |

other engine heaters are equipped with a |

cigar-lighter adapter. When away from

an outlet, the device is plugged into the |

car's cigar lighter. Prolonged use will, of
course, run the battery down.

In the absence of an engine heater, there
is a makeshift method you can use. This
is a photoflood lamp in a reflector placed
beneath the car near the crankcase. This
is too expensive, though, for any but
emergency use; these lamps throw off a

lot of heat, but have a limited life, ranging |

from 4 to 6 hours. Far longer-lasting is an

infrared heat bulb. But don't dangle even |

an ordinary light bulb under the hood.

It's of dubious value and you could bake |

the plastic-insulated wiring.
For Your Battery: Pro and Con

To keep a battery from freezing, there '

are several types of plug-in heaters on the
market. Better still is a trickle charger,
like the one shown on page 177. Hooked
up overnight, it will keep the battery at
maximum charge, which is a more effec-
tive means of preventing freezing than
mere warming. The more expensive types
can be connected to either 6- or 12-volt

batteries and have automatic shut-offs to |

prevent over-charging. And remember:
if you invest in a trickle charger, you
won't need a booster battery—unless you
want one for the road. Forget about chem-
ical additives; they're of no proven value
in keeping a battery warm and charged.

But combining a trickle charger with |

either a crankcase immersion heater or a
coolant heater is as effective as building
a heated garage around the family bus.

The final cause of cold weather no-start
can be the driver himself—the type who
insists on flooding his engine although all
mechanical parts may be operating.

When you go to start an engine in cold
weather, depress the accelerator to the
floor once or twice to prime the carbure-
tor, Then, holding the accelerator half-
way to the floor, turn on the ignition and
hit the starter for about 15 seconds. If
the car doesn't start, release the starter.

After a minute or two, try again. Should |

you flood the engine, keep the accelerator
against the floor on the next trip. H* %%
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WILDWOOD

FLEXIBLE 'l'l'[Jﬂl'J'WJUI.

s e

Finish off your projects
like a professional

COVER THE EDGES on plywood or on lumber. Weldwood®
Flexible Wood-Trim is real wood that's easy to handle
and cut. Simply glue it on the edges with Weldwood
Presto-Set® White Glue (no clamping needed). Trim
with a sharp knife or razor. The desired finish can be
achieved through the same methods used in finishing
any wood. Available in fir, Korina®, mahogany, walnut,
oak, and birch. United States Plywood, Protection Prod-
ucts Div., 2305 Superior Avenue, Kalamazoo, Mich.

WELDWOOD®

FLEXIBLE WOOD-TRIM®

THIS BOAT IS A

it's the

KING FISHERMAN by JMMCzj“ e

Meel the King—rugged ruler of the fish-
ing fleet—fresh or salt water . . . with
swivel seats fore and aft, center con-
sole, windshield, full wiring and steer-
ing, 68 square-foot cockpit, giant
storage space, even trolling rod holders!
. . . a fabulous craft with motors of 18
to 100 HP. The king leads Aluma
Craft's fishing fleet of 12- to 18-fooiers,
all heat treated, corrosion-resistant alu-
minum and carrying the exclusive
9-yvear “‘no fine print” guarantee.

WRITE FOR FREE CATALOG

ALUMA CRAFT BOAT Div.
ALPEX CORPORATION

1519 Central Ave. N.E. « Minneapolis, Minn, 55413
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AND OTWER
BARGAINT

GOVT, SURPLUS SANE 7905

140-1 REDUCTION GEAR

For heaching bhoats, winches,
hoists, Lieal molor in goll or boy's
eleciric car. DEC motor and clulch.
Fasily reversible wiring disgraem
furnished, Wi onguee, 05 HPM.
Buns on G-12 or 24.32 V., 85 Ihs.
Erocss, Appeos, GOVT, COST S04,
Tesltd prior to shipment. $19.50.
Matehed  splined pear—$3.50.

COMPLETE HYDRAULIC SYSTEM

Units rontain all necessary hydrau-
lie lines, 11% gal, reservoir, 4-way
valve, 3 relief valves, 2 pressure
gauges 05000 PRI air wvalve &
check valves, accumulator, hi-pres-
sure filter, hydrawlic suchi gEause,
pump unlomiing valve, 2 external
comirod valves, 3000 PsE hydeaa-
lir pump mied 3 CPM & 1300
RPM. Unit driven hy Tis HP
eleciric motor, 200 YV, 400 cycle,
A phase. Approx. GOVT, CORT
BN, Shper. wi. 150 s, $89.50
aMrive adapler available fop driv-
ine pumgp freem your own siandard
malor or engine $8.9%

“BIG 12" ARC WELDING AND BATTERY
EHARGIHG Klt Wilth Deeluse SOrcssorics o-

sisting of one B 5060 smp gencrater, S0 (ool webd-
piigr cabile, welder's adjustabile helmetl, clectrmde
tsleler, JIHD minge soameler, WY amp shuwl. riveosian,
bogrprle swilech, 0 amp rescloer coll are slabilizer,
voltage reulalor, batlery charging melay, swie peasr
meavy duly welder's @loves, All usnils uarantesd pre-

testavd, Apsperenk. Govil. cost 750k Mosd s W —
! all perfect. Wi, B2 lbs, $49.50 @
| S

POWERFUL RETRIEVER MAGNET

Burprising sirengih, Can be wsed o relrieve
uhderwaler objocis near plers, in wells,
elc. Picks wp all ferrous molals, .lj'."’ll‘ﬂ-x_
pudl 75 W, Approx,. 3% x 3%, Shpg, wi.
a3 Ths, $33.9%

FREE COPY! LIMITED OFFER!

Send today for your FREE copy of this
peew pakgd amaging calalogg conlaining
1000 s of Lamgains in hydeaulics, eles-
trical, précision tools, marine ilems,
automolive etc. for hobbyist or industrisl.
Orter from this ad. All prices PORB, Culver
City, Calif. 507% deposit for COD. Send

t=1 |
. check, cash or money order.
AIRBORNE SALES CQ, oeer. Putcs

8501 Stellar Drive » Culver City, Califernia

'—------------

SEND FOR 180 PG. FACT-PACKED BOOK
TOOLS."”" One quarter invested now can
pay big dividends. Let an expert show you
how to get the best results at the least
cost. Send 25¢ today: The Black & Decker
Mfg. Co., Dept. D-014, Towson 4, Md.

'\ \OUTWORKS THEM ALL

ol | e i 4 action packed models with

h efficient chain drive that de-
Pa'd e livers equivalent of 2 extra
& Pay hp! Prepare toughest soils in

one operation, till to 12" deep
=12" to 48" wide. Rotors, trac-
tor tools for all jobs and soil

,
P -! conditions. Send for details.

Box 370, 138-1 Railread Ave., Edmonds, Wash.

Before You Buy a Power Tool... 1

|

]

|

Camping at 30 Below

{Continuad from poge 132)

but I couldn’t have had a warmer sleep.

Since he must carry everything on his
back, a second major consideration of the
winter camper is weight. Snowshoeing on
rough terrain can be arduous. It took us
two hours to cover 100 yards on one diffi-
cult uphill stretch. There are times when
an extra candy bar seems to weigh five
pounds. The perfect weight for a pack is
the lightest you can get away with and
still carry everything you might need.
The Sierra Club winter mountaineers
have it down to 21 pounds per man, but
this is Spartan living.

On my first trip I carried 60 pounds out
of pure ignorance. A lot of my equipment
was useless. I have since cut that weight
almost in half with careful check lists,

Practical Rules of Thumb

Figure the number of days you'll be
out, decide exactly what you'll eat for
each meal, then figure on the possibility
of being lost for three days and add emer-
gency rations. Take only what can be
cooked in a folding mess kit to eliminate
extra pans. I carry freeze-dried foods to
eliminate cans, dried fruits and candy bars
containing fruits and nuts., A folding saw
is lighter than an axe and is more efficient.
I carry a surplus Navy knife that is heavy
enough for chopping evergreen boughs,
so there's no need for an air mattress.
What to carry is an individual matter, but
with a little experience you can learn to
follow the maxim of the U.S. Mountain
Troops—"“when in doubt, leave it out.”

In areas where clubs or state recreation
departments maintain a network of lean-
tos it is not necessary to carry a tent. But
for comfort above the timberline a tent
becomes a necessity. The ideal tent for
snow is an A-frame of light, but tight,
Egyptian cotton that does not require guy
lines. It should lie small enough so that a
one-burner stove will warm it, and be built
low so that winds won't tear it down.

Dishpan Feet

Choice of snowshoes depends on what
you intend to do in the hills. The long
“Alaskan” shoe is excellent for long treks,
but cumbersome for bushwhacking and
impossible for uphill climbing. The “bear-
paw” is good for heavy brush and climb-
ing, but it's like walking on two dishpans
when treking. The choice of the Adiron-
dack Mountain Club is the “modified
bearpaw”; it's a compromise between the
two and an excellent all-around snowshoe.

Scourge of the winter camper is frost-

{Please turn to page 212)
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100,000 MILES AT OVER 105 MPH!

Comet
Durability Run:
toughest
challenge of

automotive
stamina ever
faced! O e S e e 1 3

equipped and prepared team of '64 Comets. Their solid
strength and rugged construction went on public trial.
Py ]

L

Each of these Comets ran day and night, good weather  During this event, these Comets rewrote the automotive
and bad, for 100,000 miles. The average speed of each  record book, set over 100 world records®. Many of these
Comet—over 105 mph—includes pit stop time for refuel- records were previously held by famous foreign cars.
ing and maintenance. NASCAR officials timed the run.  And now Comet has brought these marks to America.

i.% —— ¥ L -

WHAT THIS MEANS TO THE NEW-CAR BUYER. This event was the most rugged test ever faced by a new car. And the
same engineering excellence that made this performance possible is yours in every '64 Comet. For this is a hefty,
robust new kind of Comet—newly styled, newly designed, newly engineered. Try one—at your Mercury dealer's,

LINCOLN MERCURY DVISION (g ) MOTOR COMPANY

"64 COMET: WORLD’S 100,000 MILE DURABILITY CHAMP @% @
*World Unlimited and Class C, subject to FIA approval ‘%,
211
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40 Watts

of sleek,
transistorized
stereo power
only

Heathkit 40-Watt All-Transistor Stereo
Amplifier [t's new...it's beautiful...it"s eco-
nomical! Enjoy “‘transistor sound" for finest
reproduction of all instruments; cool, fast
operation; long life. Features 66-watt music
power; response: + 1 db, 15-30,000 cps; 20-
transistor, 10-diode circuit; 5 stereo inputs;
low-silhouette walnut cabinet. It's a breeze to
build! Your best buy in stereo! Kit AA-22, 14
Ibs.. .no money dn., $10 mo...599.95

.
|

I HEATH COMPANY

I Dept. 17, Benten Harbor, Mich. 49023
|
|
|
|
|

[ Enclosed is $99.95, plus postage. Please send model
A AT,

[ Pieass send Free copy of 1964 Heathkit Catalog.

SLAIAITE

S il h b
i e e .

PHOTOS—From lop: Casting o real butterfly tile with
glass-clear Castolite. Pouring o layer of Castoglas
aver birch countertap.

THIS NEW BOOK SHOWS YOU HOW:
How To Pour Yoursef o Kiftchen Counter ond Table Top,
How To Cost Your Own Mature and Art Tiles,

How To Lominate Decorotive Gloss Panels for Sereens,
Room Dividers, Placemaots, Trays.
How Ta Maoke Old Table Tops New |, Betier Thon New—
and many other proctical ond money-saving "Da-it-Your
self'” ideos. 100 Phatos and sketches fell the wheole stery.
24 Thousand copies sold first bwo months,
Mail 25¢ to Dept, 1-A,
THE CASTOLITE COMPANY = Waoodstock, lllinois

212

Camping at 30 Below
(Continued from page 210)

bite. This can be brought on by inadequate
clothing, pressures that inhibit blood cir-
culation such as tight boots, wet clothing
and severe wind. You can actually freeze
your lungs by shouting in extreme cold.
A face mask should be worn if the wind
is strong, and take care not to get wet.
Try not to breathe through your mouth
even when you're short of breath. Nature
gave you a nose to pre-heat and filter the
air going into delicate lung tissues.

Hiking in Underwear

On one trip last year the temperature
went up suddenly and it began to rain.
The leader of the small party made us
remove all our clothing down to the un-
derwear, and stuff everything in plastic
bags. We hiked along in the drizzle, a
strange sight, but when the rain stopped
the temperature plummeted, and we
gratefully got back into dry clothes. We
got back to camp without mishap.

Exactly why people go camping in the
winter is difficult to pin down.

“I never thought much about it,”" a vet-
eran camper told me. “I just like getting
out into the mountains."”

There is a crackling pristine beauty to
the woods in the winter that is entirely
different from summer. It is a thing hard
to evaluate, like the whisper of snowshoes
OVEr new Snow.

I spent five hours on one hike that was
an agony of exhaustion. At the end of the
ascent you could only collapse in the snow
and question your sanity for attempting
it. But the trip down was a wild, exhilarat-
ing romp on a pillow-soft chute. Back at
camp with a cup of hot tea, I felt that I'd
spent a wonderful day.

And that, I suppose, is why anyone
wants to go camping in the winter. % %

Thunderstorm Analyzed

Downdrafts, the destructive villains of
thunderstorms, are now better understood
because two University of Chicago scien-
tists fed storm data into an electronic
computer for a year and a half.

Dr. Horace R. Byers and P. M. Das say
that thunderstorms originate with an up-
draft that forms a thunderhead. Cloud
droplets condense in this updraft and
some fall through to form accumulations
of raindrops in the lower part of the cloud.
Their weight drags the cloud down, As
it moves downward, it gathers speed and
becomes colder than the air around it,
striking the earth as a violent burst of
wind and rain.
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U.S. GOV'T SURPLUS

SELLING FOR ONLY A FRACTION OF ORIGINAL COST!

THOUSANDS OF ITEMS AVAILABLE FOR ONLY 2c AND 3c
ON THE DOLLAR, DIRECT FROM GO?ERNMENT

EXAMPLES:

Airplanes i'l 59.00
Bicycle $5.50

30 DAY FREE HOME TRIAL COUPON

.Surplui Bargains, Dept. PM-1
aP. 0. Box 50939, New Orleans 50, La.g

| &
FREE FREE FIE! II enclose $1.00, Send both cotologs immediately. I

Seporate 48-poge section with pictures ond =1 wnderstand that my money will be refunded i
prices of more than 400 items you can order 2y o oo completely satislied, Also | will receivey
DIRECT BY MAIL is yours fres when you send .-u full refund with my first order of $10.00 orm
$1.00 for the surplus cotalog. Examples:

Refrigerator $5.00
Power Mower $7.50
Mimeograph $23.00
Generators $2.68
and thovsands more!
PLUS o list of 1000 loca-

-

tions whers you can ' Parachutes Ammunition Boat -m:u :

pur:hnu !Urrlilll ¥ Walkie- Holsters Silverware sMNaome -
Talkies Tents Hand ] IH““ Print) :
Clathing Teoals Grenodes -

FII“ n'ehl“!— Gt oS Gun Rocks  Address :
Battle Hals Combat and -, -

H'*' wh‘r! h Guns Knives Hundreds :E“Y State :

Buy Only $1.00

Cohs Mine Detectors More

blg in capacity

= and performance
...low in cost

Atlas back-geared 12" lathes have
big capacity 12V4" swing over
bed, 12" swing over saddle wings,
73" over cross slide, up to 36" be.
tween centers. And they're ruggedly
built to handle bigger jobs efficiently,
and with dependable precision,

Timken tapered roller bearings, 16
spindle speeds, reversible power
feeds, instant selection of 54 threads

equipment on Atlas give you
greater capacity, versatility and per
formance at an unmatched low price
Available in bench models and in
underneath drive models with pedes-
tal base. See them at your Atas
dealer’s, or write for catalog.

Prices Start

*485

dtlas.

PRESS CO.

or feeds, V-belt drive, precision- at Only 1-24 N. Pilcher 51

ground bed ways. These, and other F.O.B. Factory Kalamozoo, Mich.

costly lathe features — standard — 288
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Track Testing the Hot “400s”

{Continued from poge 90}

shifted automatically from passing gear to
drive at 75.”

For a general evaluation, here’s the way
Hanks looks at all five cars:

“They all performed well, as they
should with such big engines. They all
had safety belts, which 1 insist upon, any-
way. One thing that surprised me was
their sticking quality in all the turns, with
original equipment rubber. And another
surprise was how close the cars were in
all the competitive runs. You can't go
wrong with any one of them. An owner's
personal taste, the way the car fits and
feels from behind the wheel, the styling
he wants, would be the determining fac-
tors in his purchase decision.

“A thoughtless driver hasn't any busi-
ness driving one of these cars; he can get
into a lot of trouble.”

Detroit’s Other Speed Options

These are not the only high-perform-
ance cars that Detroit is offering this year.
The Mercury Marauder, for instance, can
be powered with the same 427-cu.-in.-en-
gine used by the Ford. Buick's 425-cu.-in.-
engine, standard on its big and heavy Riv-
iera, is available for the Electra and Wild-
cat, together with twin four-throat car-
buretors, high output cams and other
goodies, Similarly, the 413-cu.-in. Imperial
engine is a performance option in the
Chrysler 300 series.

Now that Detroit is definitely in the
speed shop business it is offering more and
more performance extras, Except for Pon-
tiac, every car that PM tested can be
made even hotter than our test cars,
with additional factory equipment.

Chevrolet has a performance pack that
increases the output of its 409-cu.-in. en-
gine to an advertised 425 hp. The pack
includes two four-barrel carbs, special
camshafts, mechanical valve lifters and a
full traction differential. (Mechanical
lifters are necessary for peak perform-
ance; hydraulic lifters load up with oil
and “float” at high r.p.m. reducing the
valve action.) Chevrolet also offers a
four-speed stick and tachometer in place
of an automatic transmission for an extra
option costing $37.65.

PM’s test Ford had a full competition
mill with 11.5 to 1 compression, three dual
carbs, mechanical lifters and special cams.
It is still a pleasant street automobile
when the throttle is adjusted for a high
idle, to smooth out the roughness of the
wild cam. Ford offers nothing greater in
the form of power, but the factory does
offer one more performance option: a

214

“lightweight” package. Performance goes
up because the weight goes down.

The pack includes fiberglas doors, fend-
ers, deck lid and hood; aluminum bump-
ers and brackets, flywheel housing and
transmission case, and a special light-
weight frame. Four-ply tires and heavy
duty brakes are thrown in, but there’s no
radio, heater, undercoating or insulation;
the car is lighter without them.

Dodge and Plymouth Four-Throaters

The 426-cu.-in. engine in both the Dodge
and Plymouth tested by PM had a single
four-throat carburetor, hydraulic lifters,
moderate cam action and a compression
ratio of 10.3 to 1. It is rated at 365 hp.
Two optional extra performance engines
are available, One is rated at 415 horse-
power and lists for $165 extra, the other
delivers 425 horsepower. It is listed at
$233, including stick shift.

Dodge and Plymouth also offer an alu-
minum “front end” package including
hood, fenders and bumper, which reduces
front end weight by 150 lbs. In the PM
tests, both the Dodge and Plymouth were
powered by the same engine, yet Plym-
outh was more than two miles per hour
faster in the quarter mile trap. This is an
indication of the difference that light
weight can make. The PM Plymouth
weighed some 300 pounds less than the
PM Dodge.

The big luxurious Pontiac that PM test-
ed gave surprising performance, consid-
ering its curb weight of 4125 lbs. Its 421-
cu.-in. engine, rated at 350 hp., has a com-
pression ratio of 10.75 to 1, and is equipped
with three two-barrel carburetors and
hydraulic valve lifters, It was timed in
the quarter-mile drag at 90.45 m.p.h., only
three miles per hour slower than the Ford
with its competition engine. No average
owner is apt to test this automobile to
its maximum.

Fact is, with any of these cars, the aver-
age owner may well chicken out long be-
fore the engine does. * k *

Water Supply from Dew

People in arid lands may soon enjoy a
water supply from man-made “kiss-tanks.”

Scientists at the U.N. Conference on the
Application of Science and Technology for
the Benefit of Less Developed Areas have
suggested the use of small metal contain-
ers with refrigerating units which could
condense water from fog.

Natural “kiss-tanks” are small pools of
water condensed from dew drops which
gather in the hollows of hard rock sur-
faces. The term “kiss-tank” describes the
way the water is drunk.
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Anti-Missile Missile

(Continued from page 125)

realistic decoys, now arrive in droves.

Decoys belong to a new class of weapons
called penetration aids. Sometimes they
are complex little electronic packages that
generate a signal which, when it appears
on the anti-missile radar, reads out exact-
ly like a nuclear warhead. More often
they are simpler.

Some decoys are merely thin metal
triangles that, when spinning through
space, have the same effective size—or
radar cross section—as a bathtub-sized
warhead. Others are simply sheets of
cardboard covered with metal foil.

The most common decoys are toy bal-
loons sprayed with a metallic coating and
containing a trace of gas. Collapsed, hun-
dreds can be packed in the decoy cham-
bers just behind the warhead of, say, Titan
I. (One reason for developing the new
Titan II was to double the decoy capacity).
When ejected into the vacuum of space,
the gas expands, inflating the decoys 1o
three-foot metalloid balls.

In space, balloons plummet toward Earth
just as fast as heavy warheads. A Nike-
Zeus radar would see perhaps hundreds of
objects racing toward it at 15,000 m.p.h.
Any one could be the warhead. And no
single anti-missile blast could knock out
more than a few of these widely scattered
flying objects.

Fingering the Target

How does the anti-missile missile know
which target to go after? The first country
to come up with a reliable solution will
upset the strategic balance in its favor.
Nike-Zeus can tell sometimes. Nike-X
will be able to tell more often and more
reliably. Both rely on something called
“atmospheric filtering.”

When warheads and decoys plunge into
the earth’'s atmosphere, heavy warheads
slow a little; lightweight decoys slow
down faster. The decoys that don’t burn
up completely turn red hot. Warheads get
hot too, but not as hot as decoys, thanks
to protective materials. Both “re-entry
signatures” can be detected by ground-
based infrared sensors.

Right now, scientists with the Advanced
Research Projects Agency's Project De-
fender are busy all over the world watch-
ing re-entering test warheads and nose
cones on sensitive instruments, in order
to measure and study the characteristic
re-entry signals they produce. Nike-X
computers will be programmed to detect
all possible aspects of each re-entry “sig-
nature” for a wide variety of warheads.
Some change trajectory due to the slowing
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effect of atmosphere; some heat up in spe-
cial ways: the nature of ionized gas plasma
that wraps around an object re-entering
at high speed takes on special character-
istics with different shapes.

The computers will also memorize the
signatures of dozens of types of decoys.
Fast as light, the computer will match the
signatures that a Nike-X radar spots in
the sky against its memory file. In a
split second it will sort warheads from
decoys and take defensive action.

The farther through the atmosphere the
object travels, the more information it
yields. For sure discrimination, Nike-X
should be able to watch the speeding
cluster of warheads, decoys and missile
debris for several seconds before it gets
too frighteningly close.

Zeus was designed to intercept warheads
200 miles from their intended target, at
altitudes of 50 to 100 miles. The system
has to make its target discrimination de-
cision early—too early to be reliable.

Zeus Fools Decoys

In at least one test, however, Nike-Zeus
successfully intercepted an ICBM nose
cone accompanied by several simple de- -
coys. At White Sands, N.M., the missile
has more than once intercepted fast Nike-
Hercules anti-aircraft missiles. On Roi-
Namur Island, more than 2000 miles
southwest of Honolulu, launchers send up
small Speedball missiles that streak into
the atmosphere and then blast downward
to simulate an attacking ICBM warhead,
while Nike-Zeus complexes on nearby
Kwajalein practice picking them out of
the Pacific sky.

Bigger tests begin nearly 5000 miles
away at Vandenberg Air Force Base, Calif.
Atlas and Titan ICBMs are directed to an
impact area near Kwajalein, providing
valuable opportunities for anti-missile
developers to collect genuine intercept
data. The Army has announced five suc-
cessful intercepts of Atlas and three of
Titan warheads. The goal is to make Nike-
X at least ten times more effective than
Zeus in all respects.

Zeus uses four radars to perform four
jobs: Acquisition, discrimination, target
tracking and missile tracking, Nike-X will
do all four jobs with a single radar. It will
not be the usual huge dish, but a flat plane.
It won't move. It will be aimed electron-
ically. The plane actually is an array of
several hundred small stationary antennas,
or elements.

At one instant the radar beam may be
wide for spotting a small object in a vast
expanse of sky. The next instant, the
beam can be narrow for close tracking that

(Please turn to poge 218)
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Anti-Missile Missile
{Continued from page 216)

object. One second, the beam may point
East and the next second, West. Switch-
ing from one function to another is so
rapid that the effect is equal to four
simultaneously operating radars.

Nike-X's multifunction array radar
(MAR) is not easily saturated by a mass
attack. And with no huge rotating dishes,
most of the system can be hidden under-
ground in hardened pads.

Although it will work faster, Nike-X
must still allow incoming objects to
plunge through the atmosphere for a
couple of seconds to sort the warheads
from decoys. Still it will make intercepts
at a safe altitude. One reason: a much
faster anti-missile missile called Sprint.

Sprint’s speed makes up for the seconds
used up to identify decoys. Sprint will
intercept at 40 miles altitude in just over
five seconds. Sprint will be smaller and
cheaper than the 48-foot, 450,000-1b.-
thrust Nike-Zeus.

So much for our side. What do the
Russians have?

Pentagon officials believe the missile
installation at Leningrad works about the
same as Nike-Zeus. Reports indicate it is
designed to intercept medium and inter-
mediate range missiles, launched from 350
to 1200 miles away.

Zeus Tops Red Missile

The Russian missile killer probably has
destroyed mock warheads, or at least
flashed a light near enough to show that a
nuclear-tipped weapon could have de-
stroyed the invader-—something Zeus has
done many times. The Pentagon believes
that so far the Soviets have intercepted
only medium and intermediate range mis-
siles. Zeus has “killed” warheads from
Atlas and Titan ICBMs fired from 5000
miles away.

The Russian system, which we call AM-
1, consists of 30 missiles and their launch-
ers. The AM-1 radar and computers, ac-
cording to Defense officials, can spot, track
and intercept up to five incoming objects
at a time—to old Nike-Zeus' nine.

Details of the missile used in the Soviet
system remain a mystery. The Reds prob-
ably use an improved Guideline anti-air-
craft missile, a modification of the weapon
that brought down Francis Gary Powers’
U-2. The latest known Guideline can
climb only about 15 miles, It is probably
the business end of a two-stage missile,
the booster being an obsolete medium-
range ballistic missile called Shyster.

Shyster is fueled with alechol and liquid
oxygen. The Russians have developed re-
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liable techniques for fueling a liquid pro-
pellant missile and keeping the tanks
constantly topped off. We have devoted
our effort to perfecting fast-reacting solid
propellant missiles.

If the Soviet anti-missile system is in-
ferior to Nike-Zeus, why did they deploy
it? U.S. officials believe the AM-1 at
Leningrad is largely a propaganda maneu-
ver—to reassure satellite countries and
impress meutral nations. The Pentagon
also believes that AM-1 is a test system
for developing a mobile missile defense to
accompany armies in the field.

Who, then, is really winning the anti-
missile missile race?

The Defense Department, and many out-
side scientists, say neither side is winning.
Many experts think there will never be
a successful anti-missile missile.

Part of their reasoning involves a large
dish-type radar on Roi-Namur Island
near the Speedball launching site. It is
called TRADEX for target resolution and
discrimination experiments.

When nose cones plunge toward Kwaja-
lein, Nike-Zeus isn't the only radar that
watches them carefully. So does TRADEX.
It has learned much that will help Nike-X
developers sort warheads from decoys.

Two-Sided Coin

But it has learned even more that is
helping the Air Force redesign its war-
heads and decoys so they cannot be dis-
tinguished. As Defense Secretary Mec-
Namara points out: “Missile defense and
missile penetration aids are but opposite
sides of the same coin.” Offensive weap-
ons will probably always be a step or two
ahead of the defense.

Why then are we pouring some $450
million per year into an anti-missile mis-
sile program that probably can’t do an
effective job? Says the Pentagon's re-
search chief, Dr. Harold Brown: “I don’t
feel comfortable that an antiballistic mis-
sile can be developed. . . . But the conse-
quences, if achieved, are so important that
they fully justify the very large effort that
already has taken place on Nike-Zeus and
the further development effort which will
take place on the Nike-X system,” % & %

Fungus Food

Tasteless, odorless fungi may soon fill the
protein needs of both livestock and peo-
ple. A 50,000-gallon tank of fungus food,
which looks like caviar or tapioeca, would
supply the annual protein requirements of
1400 people, say Ohio University scientists.

More than half the 175 known species of
fungi may ultimately prove to be sources
of such proteins.
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Imagination Is the Product

(Continued from page 120)

Another problem: Make a paper struc-
ture without glue or metal fasteners that
will support a brick. Aha, thinks the
student, I'll simply make an accordion fold,
which will do the job nicely. Then Ray
adds a second requirement: The struc-
ture must always support one brick, but
always collapse under two bricks. If you
think this is easy, try it. The problem
teaches the student that most design prob-
lems have limiting factors.

Critique Is a Thrill

Ray says his biggest thrill each year is
the final eritique, when the students dis-
play and discuss everything they've turned
out during the course.

“Inevitably, at that point I can see that
the course has, at least to some extent,
succeeded. It gives me a feeling of accom-
plishment—not my accomplishment, but
the accomplishment of the students.

“A student once told me that the big-
gest thrill of his life was to look over
everything he'd done, and suddenly realize
that it was unique, that no one had ever
done any work exactly like it before.

“It was one of the biggest thrills of my

life, too.”

None of the problems that Ray Pearson
gives his students results in functional
objects. Yet a glance at those objects sug-
gests countless applications. Who can look
at the soda-straw structures without visu-
alizing Christmas decorations; or at some
of the off-center lathe work without seeing
graceful, free-form candlesticks?

Anyone can try similar experiments in
sculpturing with wood. Here are a few
ideas and techniques—but no projects.
Ray is vehement on one point:

“Don’t imitate. Use your imagination.”

Table Saw

Clamp a strip of wood to the table at an
angle to the blade—any angle—to serve
as a temporary fence. Start with the blade
low, and slide a block of wood along the
fence in a scraping cut across the blade.
Raise the blade a bit on succeeding cuts.
In this way you can make any elliptical
cut, or cut any segment of a half-circle.
By making scraping and overlapping cuts
on various faces, you'll sculpture the wood
into surprisingly unique effects.

You can develop other novel patterns
by making numerous cuts in a length of
dowel. A short section of clothes rod is
excellent for experimenting. Across one
end of the dowel draw index lines in a pat-

Some make more, some less
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tern. Feed the dowel through the blade in
successive cuts, turning it after each cut
so that the next index line matches a
guide line on the miter gauge. Also try
raising or lowering the blade on certain
indexed cuts.
Drill Press

Pattern drilling can produce striking
effects. At periodic points in the pattern,
from one side or the other, drill all the
way through the board or block; at other
points drill only partially through. The

overlapping result of such pattern drilling |

may surprise you.

You can also cut a hole down through
the center of a square block (a two-by-
two, for example), without drilling into
either end. The secret, of course, is to drill

pattern holes along each face, making sure |

that the holes on one face overlap those
on another. The core is carved right out
of the block by the drill.

Lathe

There’s a world of fun—and graceful |
curves—in off-center lathe turning. Center |

a block of wood in the lathe and turn a
deep pattern into it—any pattern. Then
remove the block and recenter it. This can
_be done in several ways: You can simply
recenter one end at a slightly different

point; you can recenter both ends at dif- |

ferent points; or you can cut two new

parallel faces at an angle in the original |

faces, then recenter the block on these
faces. Now turn another pattern on top of
the first one. The result usually is an odd
but graceful shape.

Bandsaw

Here you can really let your imagination |

go. Start from one end of a block and cut
almost to the other end. Make successive

cuts until you have, in effect, a series of |
thin slats bound together at one end. Now |

turn the block to an adjacent face and
make similar cuts from either end. This

will produce a bundle of long thin strips, |

all connected at one end, or half at one
end and half at the other. Spring them
apart into any pattern that pleases you,
and hold them there with bits of dowel or
small blocks of wood.

Another technique: Cut a thin slat along |

each face of a block, almost to the oppo-
site end. Now notch some or all of the

faces a short distance in from the end at |
which you started, peeling back the slats |
to cut the notches. Bow the slats outward |

into graceful curves, and insert the ends
into the notches. The result is an oddly
beautiful shape, with each slat assuming a
slightly different curve, depending upon
its thickness.

And now—try inventing some tricks of
your own. That’s the whole purpose of
this article. * ok ok
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| MO OTHER WELDER AT THIS PRICE
INCLUDES THIS COMPLETE EQUIP-
] MENT—FULL FACE SHICLD, HEAVY

E‘IIINEE. GRDUHD'EUL:?P{ HEAWVY
—— - ELDI CABLES win carbom
‘f' 2Ll arc torch, welding rod holder, car-
- - bons, welding and brazing rods, fiux,
solder, Instruction book. Make and repair suto bodies, parts, fenders,
trallers, boats, metal furniture. fixtures, ormamental fron, farm equip-
ment, garden tools, bleyeles, toys, ete. Operates on any properly wired
115 V. line. TEM-DAY FREE TRIAL:. FULL ONE-YEAR GUARANTEE.
More than 250,000 in use In es, garages, farms, shops, factories.
Now ANYOME can weld, braze, solder, cut, heat metal withouf ex-
perlence. Does 1001 jobs on all metals. Save and earn mMOoney.

SEND ONLY S$S2.00

$12.83 plus C.0.D. %. Practical lifetime glft for
hobbyist, mechanle, auto restyler, hot rodder., homeowner. Order
today on 10 DAY MOMEY-BACK GUARANTEE.

FOUR WAY WELDER CO.RaRMARALIIRS

Dept.W2-A, Chieaga 16, 111

N . Beginners got excellent results. Sead
'5, fr FREE BODK. e -~
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MERCURY OUTBOARDS

Superior quality at economy costl

Cast of exclusive Michalum alloy,
for real durability and easy, low
cost repairability. Perfect design
accuracy for top performance. Extra
quality features such as rubber
cushion hubs, durable white enam-
el finish and many others. Biggest
value in replacement props . . .
many at less than standard
replacement cost.

MOTOR __ YEAR __PROP SIZE_MICH. No. PRICE
Merc 110 196264 | ¢ =z 10 PM-10 5 7.50
o ? x 9 PM-11 7.50 |
Mark 28- 1958642 | 912 x 12 PM-29 11.00
284-200-250 93 x 11 PM-28 11.00
Merc 200 s x ¥ PM-27 12.00
| {L. H. Props) = :
Mere 200 1943-44 ([ PM-30 12.50
(R.H. Props) | Pax 9 | PM-24 13.50
450-500  1942-64 | 10% x 13 PM-500 15.00
iProp Exhaust) 0% x 12 PM.-501 15.00
Merc 350 100 x 11 PM-502 15.00
10 x 10 PM-503 22.00
Mark 75- 13% x 1 M-78 0
75A-78-78A-500 w18 F .
700-800 13'8 x 17 PM-701 17.00
L.H. Props 13% x 15 PM-700 17.00
{Direct Reversing) _
650-700-  1962-64 | 13%a x 19 | PM-800 17.00
B0O-850 R.H. 13% x 17 PM-801 uﬁ
| Props (Gear Shift) 113 x13 | PM802 | 22700
1000 1961-84 | 13V x 21 PM-1000 | 17.00
13% x 19 PM-800 17.00
13 x15 PM-803 22.00
13 =17 PM-804 22.00
13 x 19 PM-805 22.00
13 x 21 PM-804 22.00

See Michigan Economy Props at your dealer, now! Or
write for complete 1964 Michigan Wheel Catalog . . . FREE!

michigan wheel company
.3l GRAND RAPIDS 2, MICHIGAN
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Servicing the '64s

{Continued from page 75)

is the use of a thin, stamped steel insert
to protect the aluminum housing.

Crevice corrosion usually attacks gas-
keted joints or areas covered by hose
clamps. Aluminum normally protects it-
self with a tough oxide coating on the sur-
face. But if oxygen can't get into a tightly
sealed area, the protective film doesn’t
form and the bare metal is gradually eaten
away. Engine designers have found this
out the hard way and are still learning
how to avoid such headaches.

That Clog-Prone Smog Valve

One year ago, in Popular Mechanics'

January issue roundup of 1963 service
requirements, positive crankcase ventila-
tion was cited as a major obstacle in the
path to the service-free car. That predic-
tion turned out to be painfully true. Ford’s
simplified system, used on 6-cyl. engines,
had to be scuttled completely. The idea
looked good on paper. Air sweeping
through the crankcase carried blowby
fumes through a tube to the air cleaner.
Since this additional air entered above the
carburetor, the fuel/air ratio was not dis-
turbed and the usual ventilation control
valve was unnecessary. What engineers
apparently failed to anticipate was severe
clogging of the air cleaner. Ford quietly
dropped the arrangement during the 1963
model run and has switched to the con-
ventional design, complete with ventila-
tion valve, for 1964.

Ford's desire to get rid of the ventila-
tion valve was understandable. Regular
cleaning is necessary to prevent the valve
from sticking or clogging. When this hap-
pens, the carburetor idle mixture is dis-
rupted, resulting in rough idling or stall-
ing. Should the system become blocked,
pressure builds up inside the crankcase.
Unburned particles of fuel escape to the
atmosphere, creating smog that the device
was intended to reduce.

This situation will get worse before it
gets better. Most cars equipped with posi-
tive crankcase ventilation are less than
one year old. Piston rings are still tight
enough to prevent excessive blowby. When
the rings become worn and partially
burned fuel pours into the crankcase like
steam from a bubbling tea kettle, the
ventilation valve will become the No. 1
trouble-maker on the automobile.

Extended Lube Revisited

When this whole service-free kick
started, one of the biggest question marks
was extended chassis lubrication. Would
ball joints run 30,000 miles or more with-
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out regular lubrication and still remain
tight and free of squeaks? Could the aver-
age housewife still turn the steering wheel
without overworking her deodorant after
sealed joints in the steering linkage had
gone through summer heat, slush-and-salt
baths and grease-thickening cold?

Although the first U. S. cars without lu-
brication fittings are now three years old,
nobody is sure how well the idea is work-
ing out in practice.

One company that supplies its salesmen
with approximately 500 lube-free 1962 and
1963 Ford Fairlanes reports that some cars
have reached 45,000 miles, and there has
been no significant trouble with the sealed
joints, High-mileage cars had the joints
repacked as scheduled at 30,000 miles.

On the other hand, there's no doubt that
many cars on the road have been con-
verted from the 30,000-mile cycle to regu-
lar visits to the lube rack, but who knows
how many? To find out, the National
Lubricating Grease Institute surveyed
manufacturers of grease fittings. These
companies reported that replacement sales
had increased 12-15 percent in 1963 over
comparable periods in 1962. One respond-
ent frankly admitted, however, that he
didn't know how much of this gain was due
to changeovers from sealed joints and how
much could be attributed to the greater
number of vehicles on the highways.

Squeaky Doubts

When sealed joints are equipped with
grease fittings and switched to a periodic
lubrication schedule, it's usually because
squeaks or excessive looseness have de-
veloped. One defective seal that lets water
seep into the joint can cause a car owner
to lose confidence in the whole arrange-
ment. When a ball joint starts to squeak,
it needs lubrication. Looseness, however,
is another matter. Even before sealed
joints, the needless replacement of ball
joints because of apparent looseness was
a common practice. Thousands of perfectly
serviceable ball joints are discarded simply
because servicemen don't know the cor-
rect procedure for checking them.

In the most common front-suspension
setup, with the coil spring or torsion bar
attached to the lower control arm, the
lower ball joint is the one that carries the
weight of the car. This forces the ball into
the socket. The upper joint merely adds
stability. If the car is hoisted with a
bumper jack, its weight no longer forces
the ball into the socket. Under this con-
dition, a certain amount of play is normal.
Too often, mechanics feeling this looseness
assume that the joint is worn. In states
requiring safety inspections, even new
cars have been rejected for this reason.

POPULAR MECHANICS



According to the AMA’s Inspection Hand-
book, the correct way to check ball joints
is as follows:

If the spring is mounted on top of the
lower control arm, or the torsion bar is

attached to the lower arm, support the |

vehicle at the arm, There should be no
perceptible vertical play in the upper ball
joint. Maximum vertical play in the lower
ball joint is specified by each manufac-
turer and varies from zero to .200 in. When
the wheel is grasped at top and bottom
and rocked back and forth, maximum
movement at the tire sidewall should not
be more than .250 or Y in.

Upper Lower Joint Play

On cars which have the spring mounted
on top of the upper control arm, the ve-
hicle should be lifted by the front cross-
member or side rails. There should be no
noticeable play in the lower ball joint.
Vertical play in the upper ball joint is the
same as that specified above.

The ball joint situation points up what
is probably the greatest weakness in the
automobile industry today—a lack of
trained mechanics. Automobile manufac-
turers haven't talked about the big hidden
reason behind the whole service-free de-
velopment. In complication and sheer
numbers, today’s cars are outstripping the
ability of mechanics to service them.

There are, today, about 750,000 men who
call themselves mechanics. They range
from the skilled artisan to the hopeless
incompetent who can’t install a spark plug
without cross-threading it.

Estimates vary widely as to the number
of additional mechanics needed. Some in-
dustry spokesmen put 800,000 as the mini-
mum total necessary. Ford's former
national service director, Carl Doman,
disagrees. All that is necessary, Doman
says, is to increase the skill and produc-
tivity of the mechanics we now have.

They Don't Like Grease Pits

This is no easy task. Oldtimers are re-
tiring. Bright voung men are turning to
electronics, space flight and other pursuits
where the pay is higher and apprentice-
ship isn’t served in a grease pit. Yet, the
skilled auto mechanic who takes the time
and trouble to master such complex mech-
anisms as automatic transmissions and
electric control devices can pick his spot.

Perhaps the shortage of men who love
and understand fine machinery is what
prompted a leading engineer to remark
that the ultimate goal of his company was
to develop a car that required no more
routine maintenance than a refrigerator.
Despite much genuine progress, that day
is still a long way off. L
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THE POCKET SIZE MACHINE SHOP
Dremel MOTO-TOOL

Handiest tool you'll ever own. Moto-Tool's
high speed (27,000 rpm) is ideal for precision
grinding, drilling, polishing, carving,
engraving, deburring, sharpening.
Does fine detail work with pin-point
accuracy. Eliminates time consum-
ing hand work, gives the finished
job a professional look. Weighs
only 13 oz. — handles easily as a
pencil. Fastest, most power-
ful tool of its kind. Widely
used by tool and die
makers, model builders,
gunsmiths, repair
men, schools

Mo. 2 Moto-Tool onlY. .. ccovivnivssnannss $19.95
Mo. 2 Moto-Tool Kit.........cocieeennns
[Incl. No. 2 Moto-Teol & 23 asserted accessories in steel case)
. NEW HEAVY DUTY NO. 3 MOTO-TOOL

Mew high torque motor designed for industrial use.
Same features as MNo. 2 plus 50% increase in
power. Weighs only 18 oz. Complete with 4" and
3," collets and finger grip in steel case...$29.95

SEE YOUR DEALER OR WRITE FOR CATALOG
DREMEL MFG. CO. DEPT. 114-A, RACINE, WIS,
QUALITY POWER TOOLS SINCE 1934

WORDWORIERS

| YOUR COMPLETE
& MONEY-SAVING
BUYING GUIDE
FOR 1964 IS
NOW READY...

Coﬁétqntine's BIG New
CATALOG & MANUAL

Since 1812 the only complete source of supplies for
woodworkers the world over. Whether you work
with wood for fun or profit, you're sure to find
everything vou need in Constantine’s big, exciting,
completely new Catalog and Manual—rare imported
and domestic woods in veneer, lumber and ply-
wood: inlays, pre-cut picture kits, unusual cabinet
hardware, finishing and upholstery supplies, tools,
books, plans and projects. Send for your copy to-
day. Enclose 25¢ with coupon to help pay postage
and handling. Mail coupon TODAY!

Albert Constantine and Son, Inc., Department A-5,
2050 Eastchester Road., Mew York 61, New York

fush | SSEpeomTANTR aas jo gy ook a3 |
c“”ﬂ I Enclosed 25¢ for new Constantine Catalog and Manual, I
Today! LNANE oo |
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Testing ‘64's Cool Compacts

(Continued from poge 109)

you to an indicated 58 miles per hour.

Entry is commendable on this sedan.
Doors are high and floor sills are flat at
the edges. The hump is unobtrusive.

Among the car's strong points are its
roomy body and truly excellent vision.
It's like riding in a wide open solarium,
yet there's little “baking” from the lack
of protective overhang. There's a good
deal of seat room in the rear.

Pontiac Tempest, 6-cylinder, four-door
sedan, automatic transmission, manual
steering and brakes.

The Tempest, even this bottom-of-its-
line model, has a distinctly plush feel. It's
exactly the same as the Chevelle in body
structure and frame, but has delicate dif-
ferences in action.

Manual steering is precise and, unlike
the Studebaker's, the recirculating ball
gear starts working as soon as you move
the wheel. Around right-angle turns on
this high-crowned road, the car stays just
where you put it.

It's a pity the stylists weren't willing to
use a lower, down-sloped hood line.

Tempest's riding qualities betray the
longer wheelbase. Action is more rhyth-
mical, less delicate and cushion floating
than Valiant. There seems to be more feel
of action between the body and frame, in
the rubber-mount area compared to the
Chevelle which, theoretically, has the
same system. The Tempest, however, is
lighter. Its mounts absorb a lot of shake,
but could, I feel, benefit from retuning.

Engine response is good. The new auto-
matic transmission has a kickdown, but it's
less harsh than Falcon's two-speed plane-
tary or the three-speed planetaries of Stu-
debaker and Rambler. Tempest's flip-the-
switch system takes you up to 65 before
upshifting torque converter blades again.
There's no engine vibration and power
flow is silky.

Tempest, of all the group, is most similar
to the Valiant in the feel of body excite-
ment and body roll. Cornering roll isn't
extreme, but it starts freely and quickly.
You feel more lean than is present, yet
there's no sense of lack of control

Seating is a good compromise for most
people, but rear kneeroom isn't quite
what you'd expect in a car this size.
Wheelbase is equivalent to “big"” Chevro-
lets of five or six years ago. Tempest now
feels big, husky, but not bulky.

The stability and control sense, in spite
of slightly softer suspension, is excellent.
It corners without any of the walkout or
cambering nonsense you got on the old
Tempest. Body float is minimal at B0,
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although a bump betrays just a little too
much shock absorber freeness.

Rambler American 440 4-door sedan—
six-cylinder, 125-hp., power steering and
brakes, air conditioning.

This test Rambler has everything on
board. The heavy air-conditioning com-
pressor, which looks like one of the big-
gest ones in the business, plus the power
steering unit up front, make the car feel
as heavy as if it had a V8. It also has a
steering wheel that sticks way out from
the panel, closer to the driver than you
would like for good control.

Rambler was best of the group for over-
the-hood-vision. The hood slopes down
and inward so you see the road sooner.

The car has individual front seats with
reclining backs—unusual in a 4-door sedan
and rather nice. It permits split adjustment
of the front seat, for long legs or short.

Along with Valiant, Rambler boasts the
shortest wheelbase, 106 inches. This year's
ride is a little choppier, perhaps because
of the weight of the front end which keeps
it outbalanced. But the body feels solid.

There is little evidence of the excitation
from small bumps that you get in the
Studebaker, but the short wheelbase pitch
is noticeable, due to that higher than aver-
age weight up front, from the air-condi-
tioning gear. The car probably would ride
better with back seat passengers.

Of all the three unit bodies, Rambler’s is
the most solid. The best steering cars of
the lot were the Rambler, the Valiant and
the Chevelle, with the Tempest coming in
fourth because of slowness of response.
You can almost think Rambler around.

Those speedometer figures are slanted
and look like spooky Halloween shadows
in white on black; they are hard to read.
There is a fuel gauge and a temperature
gauge and the rest are idiot lights.

Studebaker and Chevelle tie for the best
instrument panels, with Valiant coming in
third, then Tempest, Falcon and Rambler.

Rambler's suspension is a little loose,
but not quite as soft as the Pontiac's. It
yaws a bit, but its tread is narrower, and
its wheelbase shorter. | am sure the Tem-
pest, with its big iron 326-V8 would yaw
and plow the same way if the wheel were
snapped back and forth abruptly, in the
way we handled Rambler's. The power
steering response is not quite as fast as on
the Valiant and the Chevelle. But the car's
controllability is good on bumpy, cambered
roads, such as this one.

High speed at 90-indicated is stable. As
the car creeps up to 95, you get mostly
wind noise, some engine fan noise, and a
lot of wind draw coming through. But
there's no feeling of float, no wind wander

(Please turn to poge 226)
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Money Back
Guarantee

ptam ole. NOTHING ELS

welding and brazin
IIEN!Y BACK GUARANM
refund your mon
will repair or re
SEND OMNLY %32. . and when delivered,
wie will ship paostpaid.

Order direct from factory; MATIONAL ELECTRIC, DEPT. PM-1, DEI.III."I' FLI}HIHA

LARGE PROFITS-SMALL INVESTMENT VY

Many men of all ages have proven thiz grinder 1o he
the best Invesiment they ever made. Earn up to 200 for
1% dayz work. No other grimder, regardless of cost,
charperns mower:  BETTER or FASRSTER than  ihe
UNIVERSAL LAWXN AMOWEHR GRINDEHR. This pre-
cizivn machine will sharpen mowers hetter than new,

.’nuu:r.j:ng RE“'II‘I\E?- 11H|r1|.|=) *mf‘:l f
Rimpliciiy, o imple =E7

U'P. Mowers are fl' utnid without 0 =
nmuﬂu any blades. No shop

no  previous  expericnee  needsd §
fomplete LAWN MOWEN
GRINDER in one urm mﬂhlu
else to huy. Starl a
FULL TIME hmim 5%

NEWCTRCTULAR SAW GRIND
INO ATTACHMENT AVAIL-

ABLE. Write MOW for FREE
FACTS on Hig Money-Making ~Jogs
opport unities in LAWY MOWER %
and AW AHARPEXNING. TIME

PAYMEXNT PPLAN inclhmded,

ROGERS MANUFACTURING CO., Dept. M-14, Lindsey, Ohio Ohio

260 PAGES of SPECTACULAR BARGAINS! Govern-
ment Surplus. Factory Closeouts and hard-to-find
tems of &l kinds, You'll find special bargaing m
U.E. Army, Mavy, Air Force and Industrial surplus
— including Sports & Ouidoor Equip, Hand &
Power Tools. etc. ORDER TODAY!

Send SOF 50 HEFUND on yourfiru

Vs hanaiisng & moiing) 270 er of $1.00 or more

2263 E. VERNON AVE., Dept.Pi-14
LOS ANGELES 58, CALIFORNIA

GLUE KIT31%0

To enable you oceolly to s the Thies
bead hnewn LEECH prodiecty grder LEECH GLUE Somple KIT
fodoy —cantmnt oifheidses lor wead, poper, Tubrics, rdbbas
ghow, lsather, pottery—Rill size pochoges [regular coal $1.27)
only §1.00 poipaid, Sesd your Dealer’s nome ard oddren

LEECH PRODUCTS, INC., HUTCHINSON, KANSAS

Perhaps the biggest price break-
through in aviation history! An airplane
for $2500! The full story appears in the
February issue of Popular Mechanics.

KLEAN-STRIP

Fast, clean, safe

Regular
« No afterwash needed fot furnhiing
» Non-flammable work
¢ Refinish immediately

THE KLEAN-STRIP CO. INC.
MEMPHIS 6, TENNESSEE =+ WINNIPEG, CANADA
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HEAVY DUTY-ARC WELDER

The New 1064 Model Heavy Duly 110 Yolt Are Welder works on any 110 volt house line. You can not
buy o better welder anywhere al this low price. No experience necessary. Now anyvone can brage, solder,
cul and weld any metal uE o L3”* thirk, Generates heat up (o 10,000 degrecs for culling throuigh steel
To BUY. Comes complete with 12 fit. of heavy duty power eahle, 1/

rul=, rod hoblicer, vwin carbon torch, helmetl, gloves, insiuction
EE. Try it for 7 dayvs. if ¥ou ore oot completely aatistiod we will immedintely
without question.—FULLY GUARANTEED FOR FIVE YEARS.
ace it free of charge. Mo other welder anywhere Tives you this double muaraniee.
pay postmian §18.005 plus COD peestaie.

Five Year
Guarantee

16% and
boulk, ele.
If inoperative, we

o send 18,05 and

-

HankKk BOWIMEN| Previews 1
the 1964 line of STARCRAET boms -[

Read this hefure you buy any boat!

This famous boating expert tells you what he
likes and dislikes about the 1964 Starcraft fib-
erglass and aluminum cruisers, runabouts, fish-
ing boats, canoes and new sailboat. No punches
pulled! Write for your free copy today.

STARCRAFT BOAT COMPANY

Department PM-1  Goshen, .ndiana

THRUST
ENGINES

# Simple liquid Fuel System
* Guaranteed Thrust Levels
* Cost Little as
11¢ per Jet HP &
* Weighs Little \ 4
as .017 |b.
per Jet HP
* Lower Fuel
Ceonsumption 1@;
per pound of Thrust %
than Mercury Space Craft
Control Engines

See this experimental V.T.O.L. in
Test Flight — Turbonique Powered

TURBONIQUE,

INC., P. 0. BOX B641, ORLANDO, FLA.
[ $1.00 enclosed. Send literature and prices. [ $2.00. Send 33}

recording of operating noises. [] $5.00. Send technical manual.
[0 $5.00. Send 8 mm x 50 ft. color demonstration film, or
O $10.00. Send everything. All money refunded firsi crder!

MHame
Address = Eo=g

City

Stote___




JET POWER!
R Y.

RETAIL 51 69

FACTORY DIRECT TO YOu
{Inc. 3 gal

' 'gas.tanhj: - a $I Ig'
—
P-300 Jet Outboard 5 H.P. (SAE Rated)

COMPARE THESE FEATURES: Operates in 3" of
water = Skims over weeds = Costs less to
operate = Perfect for trolling = Mo prop!
Send check or M.O. for $119 or enclose $10
down for C.0.D. We pay all shipping costs.

PROPULSION RESEARCH INC.

7644 Knox AveS Minneapolis, Minn 55423 Dept. B

Slontes Mapsir Shalipey Serss The Cagiee

HIHG MIDGET FOR 1964

Drrive it for TSe a week. Rider Agents Wanted. Send 25¢ for 32
papre hook. full details, rlw!er[;tsrlﬁ- Or send §1 (refunded first or-

der) rnr thts plus Service and Hepair Manual and 16 5x7 photos of

MIDGET MOTORS CORP. ATHENS 1, OHIO

AUTOMATIC

RETOOTHER

MAKES NEW

PROFITS

Culs new [frf'\ in 30
gecnnd f=—an L1 i 18

16 points I.IIIII: thI|II
& as chips. Easy In
operats. A pe -
fect joh 4.% 5T

EURR MFC. CO.
#3331 VENICE BLVD
LOS ANGELES 34, CALIF.

E- d
Fer f L
ki tL -I.turl."

BUY GREAT NECK HAND TOOLS
. for long-lasting performaonce

ABLE TUBULAR HACK Slﬂ'
S S

GREAT N ECK SAW MERS., Im:

MINEOLA, N. Y. — SEE YOUR LOCAL STORE
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or yawing, no slopping up and down. It's
a very civilized car in action.

Valiant Signet 2-door hardtop, automatic
transmission.

This car has a nice, easy ride rhythm,
yet is quick and responsive. There's little
buzz or hum from the engine. It's precise;
you hold it on the line easily. On bad
washboard there's a certain rubbery shake
but it's a tighter-feeling car than the hard-
top Chevelle.

The transmission upshifts in low at full
throttle at 30 and takes you right up to 65
before it upshifts out of intermediate.

You get a big car feeling. Even the Fal-
con with its broad, flat hood, doesn't feel
bigger. Valiant has a smooth hood that
tapers down and provides good road vi-
sion. The corner posts, however, are fairly
thick. The rear view mirror is excellent,
better than the other five; it gives a good
view back, low along the road.

The transmission control buttons are
perhaps a little bit far in, though not too
bad. The wheel might be an inch farther
away for better steering.

The ride is good for a short car; it's
much better than Falcon's used to be. The
gap has been closed by the Falcon's not-
able improvement, but the Valiant's ride
is about as good as you can get on a true
compact today. With its slow rate of up-
and-down movement, there’s almost no
pitching in the way this car's suspension
operates. The synchronization between
front and rear spring action is excellent.
The car rises and falls instead of rocking,

| bobbing or pitching.

You can kick the Valiant down and it
will take you up to about 66 m.p.h. flat
out. Or you can push in the “2" button at
half throttle at 45 and get it rolling nicely.

This transmission is darn near perfect.

The car rolls in cornering, but it seems
under control, with less tendency for the
rear end to hop off the pavement than the
Falcon, even the improved '64 Falcon.

The only real noise in the Valiant is the
low-gear acceleration whine in the auto-
matic transmission. * k%

More People in Science

Fields of science and technology now
employ 3.6 percent of the U.S. labor force
and the outlook is for an increase by 1970.

Persons employed in scientific and tech-
nological research, administration and in-
struction have increased by 214 percent
since 1940, This compares to increases of
43 percent in U.S. population and 36 per-
cent in labor force.

POPULAR MECHANICS
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HYDRAULIC EQUIPMENT BARGAINS

EXCESS INV JEMTORY
BANKRUPT STOCK

SPECIAL OF THE MONTH!

EMERGENCY POWER PLANT

# ltem 2634, Brand new 1250w
115w Bl-c AC plant. Ideml size for

I'I.ITEEIIM Wt. B lbs. Cost 525 l'.lﬂ 5? 95| vne man

A0 thick iece.

Burplus and com- m & ltem =134, 113-v, &d-C. wirtahle powe ¢ EMErEen-

mierelal nydraalle Turns on- radios, =stoves, 1'-:, when Ew.&‘}ll‘;:‘_““rlpr:ﬁgiq

equlpiment & bardaln prices? slgns. furnaces, air conditloners, est engine with slr-cleaner. re-

® 1l.y Battery Hydraulic Pump....$18.49 cte. Finest micrometer switeh. |ouil start driving ball bearing.

@ Hyd, 2.Way Control Valve. . ... .. 18.00 Handles (o 25 amps. Attractive Jieading make AC generatar, Com-

@ Hwil. Double Acting Cylinder. .. .. 4.95 N rusl.proafl case. Sige 107x3°%2". | aiete reacdy to operate with plog-

® Hyd. Pressure Gauiee, 1500 (hs, .85 Wi, 4 Ibs. ©Oririnal « lin reeoptocles. Wil hundle m,.,.q_ 5155 sn
DIAL TELEPHONE g oo $‘15"5‘“' deen  freezers,  milk eonlers,

L =Al d T AL pumps,  saws.  drills, .p|:.- Wt. 102 Ths. Bize
®iterm FT18. 5td. phone same 19 17°%17T, Rem, ll=i 350,50, SALY. $158.50
used on all phone systems. Use BATTERY ICE AUG[" -
as extenslon to main phone and
an  private eystems. Directions ® item =138, Powerful 12-v gear- FREE BARGAIN ChTﬁlon

reduetion motor driving 8% auger.
aperation. Handles up to
Excellent for winter

Send card for free bl cata-
lor. Hundreds= othor bar-

galng In Feared molors,

BATTERY EI.E(T"I'H‘IC WIHGH fisherman. Includes switch, bat- electronies, elecirical, water
® ltem =318. Powerful !r;-r.v :;a'b!lrs and clamps. Wt. 40 ||:!umu-|. h:.-drau"cl w!hrhfu.
12-%v winch. " = ov't. cost over noculars, surveying equip- |
-.w.il?;*n m|n$i1_u-r|_ﬂ:g:;a‘;:_l|?t R2TS. JIH-U;I.ZF! b RA R 5“-5'“ ::IIIII:;L mg""fﬁ'"::iw.“?#ﬁ
pulling capacity. Drum . H
Bolds 150 f. Ly" cahle AIR COMPRESSOR EQUIPMENT Lincoln. Order from ad.
g 'L":;r v|:||'||._“T jH;r’ru. 'I!;"'m';""-- For farm, home, industry at terrific Everything muaranteed. e
’ rRrLors. b e XETx saving. Gauge %1.78. Compressor
T*. Wt. it d
8300, BALE 1sererr iy $539.95 PRIt ey | SURPLUS CENTER
8 volt model avallahle, same priced Switch 54,75..,!._|‘_'I|T|.;\h't(‘n:||. 249.50. Dopt. B27. LINCOLMN, NEBR.

YOUR

BUILD ow

10-In. TILT ARBOR SAW
Comb. DRILL PRESS-LATHE
12-In. BANDSAW

e
S

&in BELT SANDER | _ PLANS
SPINDLE SHAPER PATTERNS
{ Kits from 51550 to | $9¢ 00
$39.95 1% eacn
/} Satisfoction guoronteed | 0r ANY THREE
: - 45,000 units in use $£2.00
-f- ~ Gilliom Power Tools Mfg. Co.
2 5t. Charles 21, Missouri REFUNDABLE

FURTHER INFORMATION about
the articles in this issue can be
obtained from
sources given
in our f{ree
Where-to-Find-It
list. Send
stamped, seli-
addressed en-
velope to the

READERS'
SERVICE BUREAU
POPULAR MECHANICS

5?5 Lexington Ave., New York 22, New ‘I".nrlg

If you had to hang a
BABY ELEPHANT-

you could with the new

An All-Purpose FASTENER—
a modern Wall Anchor that
holds in any wall—thick or
thin. Ask your dealer or
send 3 dimes for samples.

DARAS CORPORATION, ME Ceniral Ave., Newark, N.J.

Subsidiary of Rockwell Producls Caorp.

WELL-NUT"

JANUARY 1964
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POWER TOOLS

# STRONG
& LIGHT

= SAFE

s DURAELE

s EASY STORAGE
= CONYENIENT

UNCONDITIOMALLY
GUARANTEED

MARK-1 PORTA-FOLD
Revolutionary Mew Design
Complately collapsible in
30 seconds, Only self-con-
tained, oll wood portable §
sowhorse on the market,
Weig]'li‘: 8 lbs. eo. Height:
253", angﬂu 40",

_'_E:'t\.'g-ul Fr
Straight Grain & Keothew

REAT MIDWESTERN
HORSE (0., INC.

Bas &4, Meaigemary. Dbls

e
$10.95
FER PAIR
Send bk ar matey
arder—ios meadiote
o gt whopmard We
COD, suspied

WO00D PRESERVATIVE
PRESERVES W0OD FOR 600D!

Stops Rot! Kills Termites!

ST0P

DRAWER

SPILLS

MNo Spill Drawer Stop prevents injuries,

damage to furniture and contents. Easily
installed in bureaus, cabinets, cupboards,
desks. At leading hardware, department and
chain stores everywhere.

2 FoRr 29¢
SHELBY

Metal Products Co.
SHELBY, OHIO

st

ann Rt




Cast your ballot for a successful future!

236 1.0.5.

Mecnunting
Cant Accounting
Faderai Taz
Ganaral Accounting
Iunior Accounting
Practical Accounting
Public Accounting

ARCHITECTURE
AND BUILDING
Architectural Drawing &
Desagning
Architaclure
Buikding Contracior
Buildsng Estimator
Buibkting Inspector
Buikding Myintenynce

Carpantry & Millwork

Houss Planning & Intersor
Dasagn

Mazon

Painting Contracios

Reading Arch. Biueprints

Raview in Arch. Dasign &
Practica

Revwiew of Mach Systems
in Buildings

Cammercial Cartoaning
:lllsll':llll'tl

ing
Sign Panting & Designing
Shefching Il ing ;
Painting for Plaasure
AUTOMOTIVE
Autamats: Transmession

Autnmonle El-tlnni Tech
Autamabig Eagene Tuns-Up
Autonobiie Tachaician

Enginas
AVIATION
Aireraft & Powerplant

Meacharic
Introdisctory Agra-Engi-
nagring Technglogy
BUSINESS
Advartising
Bamsc Inventory Conbrol
Bumnesy Adminisiraton

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

P'mummg o Digital
Programming the (BM |40]
L

Chamical Laboratory Tech.

Chamical Process Continol
Technician

Chemical Process Operator

Elemants of Nuclear Energy

General Chemisiry

Instrumentsl Laboratory
Analysis

CIvVIL

ENGINEERING

Ciwil En:m

Comvstruc inesring

Highway Engineering

Principies of Surveying

Raading Highway
Biusprints

Reading

Sanitary Enginsering
Sewage Plant Operator
Surveying

Waker

Mapping

Works Operalor
DRAFTING
Aircraft Drafting
Archibectural Drafting
Electrical Drafting
Electrical Enginesring

Drafting

Electronic Drafting
Introductory Mechanical
Drafting

Mechanical Drafting
Pressure-Vessel and Tank
Readin

Conditaning
Structural llnlhnl
ELECTRICAL
Electric Molor Repairman
Ellclnui inﬁmr.l

[.h:mui Contractor
Electrical Engmasring
{Powrer option or
[Electronic oplion )
Electrical Enginsaring Tech
Electrical Instrument Tech,
Electrical Power Plant
(Steam

Engineering
aplon of Hydro oplion )
Indwstrial Electrical Tech.

ENGINEERING
(Professional)
Chemical
Ciwil
Electrical
T —
FES!
Engineers

ENGLISH AND
WRITING

Better Buviness Writing
m*m‘-:-:m Technical

High School Secratarial
High School Vocational
LANGUAGES
(Edited by Berirtz)
French

I.C.S.is the oldest and largest cor-
respondence school. 236 courses,
Business, industrial, engineering,
academic, high school.
you. Direct, job-related. Bedrock
facts and theory plus practical

One for

Garman

Italian

Saanith
LEADERSHIP

Bassc Supervision
Industrial Foremanship
Industrial Supervision
Persannel-Labor Relations
Supervizeon

MATHEMATICS

Adwvancad Mathematics

Mathamatecs and Mechanics
for Enginsering

Mathematics and Physics
far inz;rnqm.

wmantary

Statrstics

Value Analysis

MECHANICAL
Indurstrial Enginesring
Industrial Instrumentation
Machine nu&:%n
Mechanical neeting
awr-n Control

l'uﬁ l:rmgn

PETROLEUM
Malural Gas Production &
Transmissian
0l Field Technology
Petroleum Production
Petroleum Production
Engineering
m Refinary Dper.
PLASTICS
Plastics Technician
PLUMBING,
HEATING, AlR
CONDITIONING
Air Conditigning
Ajr Conditioning Main
Domestic Healing with
Dil & Gas

Domestic Refrigeration
Gas Fitting

Heating
Heating & Air Conditioning
Proming
R e
ng
Contractor
Plambing & Heating
Extimualor
Practical Plumbing
Relfrigeration

application. Complete lesson and
answer service. No skimping. Di-
ploma to graduates.

Send for the 3 free booklets of-
fered here and find out how I.C.S.

can be your road to success.

Refrigeration & Air
Canditioning
Staam Fitting
:.l.! L.I;:hﬁl.‘lu::-‘l"!!t
par I tor
Papar Making
Pulp & Papse €
i par Enginsering
Pulp & Paper Making
RAILROAD
Car Equipment
Fundamantals
Muotive Powar Fundamentals
Raibroad Adminisiration
SALESMANSHIP
Creative Salesmanship
Real Estata Salesmanship
Sales Managamant
Salesmanship
Salewmanship & Sales
Managernent
SECRETARIAL
Cherk-Typast
Commercial
Professional Secretary
Sharthand

m_ll_}hl:
Typewriling
SHOP PRACTICE
Foundry Practice
Industrial Metallurgy
Maching Shap Inipection
Machine Shop Practice
Maching Shap Practice &
Toalmakng
Metallurgical Enginsaning
Technology
Patternmaking
Practical Miliwrighting
:udmg Shop Biseprints
g in
Tiol Enpnmmg Techn'gy
Toolmaking
Walding Enginsaring
Technoiogy
Walding Procesdes
STEAM AND
DIESEL POWER
Boiler Inspector
Industrisl Building
Enginser
Power Plant Enginesring
Statsonary Dietel Engines
Statkonary Fireman
Stationary Steam
Enginsering
TEITILES
Cardin

C-lrdmg and Soinning
Catton Manufacturing

Dyming & Finishing
Loom Fixing

Spinnin
Teatila

Textile Mill Emm
Uil'ﬂui and Weaving
nulacturing

TRAFFIC

Raitway Rate Clark
Traffic Managemani

TV-RADIO-

ELECTRONICS

Communications Techn'T'gy

Electronic Fundamentais

Elactronic Fundamentals
(Programed |

Electronic Fundamentals
with Electr. Equip. Tr'n'g

ic |l mgntalon

License
Fundamenitals of Ebsctronic
Computers
General Electronics
Ganeral Electronics with
Electronic Equip. Tr'n'g
Hi-Fi Sterao and Sound
Systems Servicing
Industrial Electranics
Industrial Electronics
Enginesring
Industrial Electronics
Engingering Technician
Practical Radio-TV Eng'r'g
Practical Tele
Principles of Radio-
Electronic Telemetry
Principbes of Semiconduc-
tor-Transistor Circuits
mmm\mtm with Radia
pment Training
Radio & TV Servicing
SRS i
o ip. Trmg
Class Radiotele-

Licensa
Sound Systems Specialst
. Electronics and

Accredited Member,
Mational Home Study Council

: Box M2458M, Scranton, Penna. 18515 {In Hawaii: P. 0. Box 418, Honoluls. In Canada: I.C. 5. Canadian, Ltd., Montreal.) i
: Without cost or obligation, rush me “HOW to SUCCEED," the opportunity booklat about the field | have indicated below, and a sample lasson. I
: Mame of tha course in which you are interested =
: Your Nama Age Hama Address =
T City Zone State Working Hours___AM.tlo____PM. 8
T Oceupation Empioved by Special fow rates to members of U. S. Armed Forces! 3
[ — - -— ., - . fe3 - v o il - i
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Before you jump

to any car-buying conclusion,

explore the beautiful, new 9-passenger
Country Squire Wagon by FORD.
A few other wagons may be as roomy
but no other wagons match 1ts
sedan-like smoothness. Obviously...

the wagon for buyers who know the ropes.

FORD COUNTRY SQUIRE WACOM

TRY TOTAL PERFORMANCE
FOR A CHANGE!

FORD

Falcon = Fairlane » Ford = Thunderbird




TASTE OF ACTION: RACING DUNE BUGGIES AT GUADALUPE. GREAT NEW KIND OF ACTION! GREAT DAY, GREAT SMOKE!

TASTES 5=, )
GREAT

TASTES GREAT because the tobaccos are!

21 great tobaccos make 20 wonderful Chesterfield Kings

. .vintage tobaccos grown mild, aged mild, blended mild
and made to taste even milder through longer length.

CHESTERFIELD KING




