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means
a lot...

get Liots More from 13V

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

more flavor in the smoke ... every puff is
heartier, for L& has more longer-aged, extra-

cured leaf than even some unfiltered cigarettes.

more taste through the filter...and L&M’s
filter is the modern filter — all white, inside and

'”._1-£Aﬁ

outside—so only pure white touches your lips. PR

It’s the rich-flavor leaf that does it!
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Agajanian—Willard Battery Special sets new "indy" record of 143.137 mph with silvery-plated Champions

Parnelli Jones wins Indianapolis ‘500" with
Champion Spark Plugs! Men who live power and -
performance insist on Champions. Why settle for @

less in your car?

To feel new power in your car, instantly, install new Champions now and every 10,000 miles
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Cenventional wagons pul horse-

only one power only al the rear. .. only
l 2-wheel powaer . .. only push.

“ " ‘Jeep' Wagoneer puts hoarse-
* power front and rear. . . 4-whaeoael
“Drivepowar” push and pull.

-
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go the Wagoneer road!

Where there's no road, Wagoneer station wagon makes one. Just hit the "power bolt”...the lever
that shifts from 2-wheel to 4-wheel drive...and pour on the "Drivepower”. Go Wagoneer - ing. Cut
out of traffic. Go over hills, through mud, sand or snow. Discover the greater traction, greater
driving safety of "Drivepower”. Try the new automatic transmission, power options, and quiet high-
way ride. See your ‘Jeep’ dealer and shift into greater safety with Wagoneer—the only family wagon

with “Drivepower”. KAISER Jeep CORPORATION Toledo 1, Ohio

==Drivepower” i3 Waganeer stalion wigon's new, improved and saclusive &-wheel drive system.

ALL NEW JEEP° WAGONEER
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Firestone’s Farm & Commercial Truck Tire

Tread and Shoulder Above the Others
(And priced below them, too!)

The Firestone Farm & Commercial truck tire is
priced so low, you'll think the price tag is wrong.
But don't let the low price fool you. There are mile-
adding extras in the new Farm & Commercial tire.
Longer-lasting Diene Rubber in the Farm & Com-
mercial tread adds many extra, low-cost miles. A
cooler running tire shoulder design helps keep your
tires on the road long after other tires are worn out.

AUGUST 1963

On the farm, on highways or city streets, Shock-
Fortified Nylon cord bodies and torque-toughened
Diene Rubber work together to produce the money-
saving miles you need. Every Firestone Dealer or
Store has the right tire for you—it's available in all
popular sizes. If you like, simply charge them or
buy on easy terms. And remember, you know what
you're getting when you buy Firestone.

Firestone

LITY AND SFRVICE
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NEXT MONTH — Practical Home Improvers:
Tired of living in a carbon-copy home? Septem-
ber PM shows ways to convert to a distinctive ex-
terior. Also, in a 42-page remodeling section are
21 week-end home-improvement specials, plus a
beginning course in home-remodeling basics that
every man should have handy—and lots more
SWEDISH

PORTUGUESE DAMISH

Published by Popular Mechanics Company

RICHARD E. BERLIM
President
RICHARD E. DEEMS
Executive Yice-President

JOSEPH F. KERN
Publisher

DON DINWIDDIE
Edifor
RICHARD F. DEMPEWOLFF . . .
JOHN A. LINKLETTER

. Executive Editor
...... Managing Editor
WAYNE C. LECKEY . . Shop Crofts Managing Editor
CLIFFORD B. HICKS . . . . . . . Midwest Editor
740 M. Rush 5t., Chicago 11, lllinois
THOMAS E. STIMSOMN . . . . . . . Western Editor
Suite 1003, 3450 Wilshire Blvd., Los Angeles 5, Calif.

HEMRY MEHRBASS . . . . . . . . . Art Director
KEVIN V. BROWMN . . . . . . . . Aviation Editor
JAMES R. WHIPPLE . . . . . . Automotive Edifor
LARRY STECKLER . . . . . . . . Electronics Editor

ALFRED W. LEES . . . .
ARTHUR MIKESELL
FRANKX.SMITH . . . . . . ..
STUART JAMES, JOHMN P. McMNEEL
ED MELSOM, ARTHUR J. MAHER,

ROBERT B. BERGER

. Home Workshop Editor
........ Boating Editor
Production Editer

Assistant Edifors

.......

MURRAY COOPER . . . . . . . . . Art Editor

LEO WEEKS . . . . . . .. Assistant Art Director

FRAMK P. FRITZ . . . . . . . Chief Pholographer

J. C. BONFIGLIO . . Director, Bureau of Information
[ ]

L. PARK BEMNJAMIN . . . . . . Advertising Director
L ]

ADDRESS COMMUNICATIONS TO: 575 Lexington
Ave., New York 22, N.Y. For additional sources of
information on the articles in this issue, or the name
and address of the manufacturer of o particular
product, write to Bureau of Information, Popular
Mechanics for free "Where-to-Find-I#-List."

SUBSCRIPTION SERVICE: Mail all subscription
orders, changes of address, correspondence con-
cerning subscriptions, and Postmaster notices of
undelivered copies to Popular Mechanics, 250 West
55th St., Mew York 19, N.Y.

ADYERTISING OFFICES: New York: 575 Lexington
Ave., MUrray Hill 8-8500; Chicage: 740 M. Rush

St.. WHitehall 4-0100; Detroit: General Motors
Bldg., TRinity 5-8711: Cleveland: Hanna Bldg., 1422
Euclid Ave., PRospect 1-0455; Los Angeles: 3440

Wilshire Blvd., DUnkirk 2-8458: Son Francisco: 111

Sutter 5t., YUken 2-0821.

PFubilished rnr.ml:hlr b_'l' Fﬁﬂlﬂ‘l‘ Mechanics Company, 573 Lexington
Ave., New York N. Y. Hichard E. Beriin. Presiudent: Richard
E. I]"ms Préaldent of Magazines; Fr\dﬂl Lewls. Execultive
V.Pres. of Magazines: John R, Miller, V-Pres. and Gen. Mgr. of
Magazines: Joseph F. Kern, Y-Pres . 0. Markuson, Feds-
wurgr; H. F. MceCauley, Hﬂ'll.'l.'tn.'. -ﬁlnqlv e in the United Siates
and Canada, 35 cents. Subseriplion prices: United States and Pos-
seasions, $4.00 for one year: S7T.00 for two vears: 80.00 for
three years. Cansda, add §0.30 for each year. Pan-American Postal
Union” eountries, add 81.00 for each year. All other eountries.
mdd 82.00 for each Year. When changing address, give old address
a8 well as the new, with postal-mone number, of any, o
sin wesks for thlﬂ to Become sMective. Second-class posiage
aid at MNew York, N. Y., and at additional mailing offices. Author-
zed A8 second class mail by the Post Office Depariment, Oioawa,
and for payment of Mlage in cash. Registered as Secomnd Class
matier at the Post Office at Mexico, DLF., Mexleo, June 20, 10560.
21963 by Popular Mechanics Company. All rights reserved. Printed
in the United States of America.

BACKSTAGE
at PM

We have yet to hear whether Mid-
western cornfields have become
one big concert hall as a result of our
story in the May issue, Growing Corn
to Music. (In the story, Midwest Editor
Clifford Hicks told of George Smith's
experiments in Normal, lll. which indi-
cated that corn yields can be increased
as much as |7 percent when music is
piped to the fields).

But from the South there comes a
new—and quieter—way to make your
corn behave differently.

I+'s with light. Red light, for instance,

makes plants grow lean and tall, while
blue light makes them grow squat.
Violet light makes a plant bend, while
yellow-orange spurs photosynthesis, seed
germination and flowering.
' Under a deep-red light, the corn
| plants virtually halt flowering and seed
germination, while green light seems to
1

have little effect at all on plant growth.
This new light on corn growing comes
from the Department of Agriculture
field station at Watkinsville, Ga., where
288 lamps in a '‘growing room" dupli-

' cate all degrees of sunlight.
It looks as if musical score and light-
ing are going to become as important
. on the farm as they are on Broadway.

As editors, we'll admit that we have a
number of special problems (keep-
ing you happy is number one). But sel-
om do we consciously take stock of how
we're doing "dignitywise.” So it shook
us up a bit when one reader, respond-
ing to a readership survey, branded
our Ed;for: Desk column of readers'
letters as "'childish," and suggested that
we drop it to "keep up the dignity of
the magazine."

We took a dignified look around the
office, observed the editors in shirt-
sleeves, and pondered the whole thing.
| But, dignified or not, we concluded
that we'll keep the forum open so that
readers can sound off with a "that's
great,' or "that's awful." Your letters
make this business a two-way exchange
| of ideas. And that, whether dignified
| or not, can be helpful for both of us!




Over the
Editor's Desk

Tandem Bike Builders

Thanks for the article on how to build
a tandem bike (page 176, April PM). I

e | T— e S

made mine from two girl’s bicyeles at a
cost of $8.

Since we have more grass than snow in
Phoenix, I used the extra wheels and parts
to make a grass buggy. By raising the
handle up and over, the cart dumps easily.
(And my boys now want a pony to pull
the cart like a chariot.)

Phoenix, Ariz. WirLerr C. MUNSIL

Just a few lines about the fine article
on making a tandem bike. 1 got by on
$5.78 for mine. By luck, my chain fit per-
fectly, so I eliminated the chain tensioner.
Works fine.

I have read and enjoyed your fine maga-

zine for years. Keep up the good work.
New Philadelphia, Ohio T. J. LEEmax

Fastest Nonrecord

1 Water Ski 106 MPH (page 126, March
PM) is an exciting article, but contains
some inaccuracies.

The author refers to the 106-miles-per-
hour record set by Harold Peterson as
one that still stands in APBA (American
Power Boat Association) ledgers. The fact

is that APBA has nothing whatever to do
with water skiing.
New York, N.Y. Raven J. lanvzzr

Author Jack Speirs reports that Mr.
Peterson believed his wild slide across
water was an APBA record because it was
set at a drag-boat race sanctioned by
APBA and sponsored by a club that’s a
member of APBA and timed by a man
who's an official APBA timer. But Mr.
lanuzzi, public relations chairman for the
APBA, is right—it isn't an APBA record,
because they don’t keep such records.
The important thing is, can anyone top it?

An Old Saw for Pondering

During lunch hour the other day, we
were discussing Home Workshop Tools
You'll See Tomorrow (page 106, April
PM) when someone happened to notice
a handyman named Chen sawing a new
desk top with a pull saw that cuts on the
upstroke. Mr. Chen's saw, which dates
back about 1000 vears, has rip teeth on
one side and crosscut on the other, a con-
venience the students at Illinois Institute
of Technology’s Institute of Design might
well ponder.

A.P.O, San J. G. CarpENTER, LCDR, USN
Francisco, R. J. Ervutorr, LT, USN
Calif. V. L. THompson, MNC, USN

Okay, Navy, we’'ll pass along the word
on Mr. Chen’s saw, and they’ll probably
ponder it well. We think they did some
dandy pondering on that batch of futuris-
tic tools you saw in April.

Air-Car Fans

Recently our 12-year-old son, Dan,
made an air car from your plans (page
160, Jan. 1962 PM). He used balsa wood

and cardboard tubes to make the model.
He did some experimenting with it and
found that it tended to follow the downhill

(Please .*E!'.!‘! to page 8)
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Great NEW ldea from CTl

...to help you get and hold a fine job “Pracie” Your Way
(or start a business of your own) in

Air Conditioning and Refrigeration!

Here Is Your
“Training Shop"

Move up to a better job, higher pay, steady work. Install and
repair air conditioners and refrigerators in homes, office build-
ings, shopping centers, factories, autos. Air conditioning is one
of America's two fastest-growing industries. Over 150 million
units are in use, and nearly 8 million units more are produced
annually, It's an uncrowded field for mechanics and tech-
nicians. There are more jobs and fewer qualified applicants.
Industry leaders report that 20,000 men must be trained each
year to fill new job openings. Train yourself at home for higher
income, more security, It's easy, it's fast when you enroll with
CTI. For complete information, fill out and mail coupon
below, for three valuable free booklets. No obligation,

QO FRONT VIEW " You learn by practicing
= with operating equipment

Thousands once learned this re-
warding craft just by completing
home study lessons. But CTI goes
a step farther—and an important
step it is! CTI also sends you 25
kits of tools and parts. You build
these parts into an operating unit,
it's a practical method because
you get experience as you frain,

Earn Cash in Spare Time

Because air condition- Soon after enrolling, many CTI
ing and refrigeration is  Students earn money in spare
expanding so rapidly time. Some handle servicing on a
;ﬂr‘::;'.‘ﬁ": “:;"‘:;"?r"_ monthly fee basis for food stores,
business are plentiful- Testaurants, taverns and office
Many CTI graduates buildings. Many work part time at
have accomplished this  Jocal dealers. Quite a number of
E:ESI ‘;T;_E,E:: ;:m: CTI students have a full-time
own home, and gradu- business going by the time they
ally expand. In time graduate. CTI kit training gives

EXCLUSIVE ,{?}’
CTI FEATURE! &

25 KITS WITH SHOP PROJECTS

IMustrated above is a view of the new CTI condensing
unit, fully assembled. This is a commercial-type,
heavy-duty, ¥4 h.p. unit., You build it from 25 kits of
parts (and with tools) that CTI sends without extra
cost. In addition, CTI ircludes 25 Shop Projects, which
simulate the kind of problems wyou are likely to
encounter in the field. After assembling your conden-
ser, you may then build an air conditioner, freezer,
rtfﬁg:ratm- or milk cooler.

v Tools Are Included

l = 5 You receive wrenches, tube
I\\' W‘I"(I ﬂnring tools, hammer, tub-
ing. httings, gauges and

Everything is of profes- you may wish to add a sales division. - E

| sional quality. Best of all, Manufacturers offer attractive fran- Jou ﬂ-:.::’l Pmﬂh:§ nm:} Elpfnfnl;_'g
CTI trains you to use tools  chises, including merchandising aids, you need to step from lesson study
with speed and skill. to ambitious, qualified men. to actual field work.

=2

the experienced mechanic.
L&

3 FREE BOOKLETS

Get complete information—read it—and then
decide. The facts are free. Mail coupon for 3
opportunity booklets. Act today.

PROOF FROM GRADUATES
CTI has prepared a fascinating, new booklet called “Proof | MAME AGE.
from Graduates.” In their own words, CTI graduates tell you
how training has helped them to better jobs, higher pay, or a ADDRESS,
business of their own. Send coupon for your copy.

COMMERCIAL TRADES INSTITUTE CHICAGOD 26, ILLINQIS
Accredited Member Mational Home Study Coungil v ZOME i

——————— —— —— — — S —

r
COMMERCIAL TRADES INSTITUTE
1400 GREENLEAF AVENUE

I CHICAGD &, ILLINDIS By e

I Send ma your J free beoklets: Success In Air Condi-
tioning & Refrigeration; Proof Frem Groduater; and

[ Lewson Somplas.
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You can thread right up to a wall
...even thread close nipples!

You’ll like these extra-handy reversible RIEDID
Dies. Granted, this feature is primarily for
emergency use, But when it’s needed, it's need-
ed badly. Dies are easily reversed with a screw
driver. Then you can thread right up to a wall.
What's more, it's the fast, sure way to recut
bruised or battered threads.

Light and easy to carry, RIESID Drop Head
Threaders are extra-rugged for long service-
life. Heads lock in . . . can’t fall out until re-
leased. Reversible ratchet action gives fast,
easy threading and back-off, even in tightest
spots. For guaranteed accuracy . . . each set of
RIEGIE long-wearing dies is fully work-tested
before shipment. Straight thread dies available.

Your Choice of Exposed or Enclosed Ratchet Designs
3 Exposed Ratchet Models: OO-R for '"—17; 111-R for
Va"—1%"; 12-R for B"—2"
2 Enclosed Ralchet Models: O-R for ¥%"—17; 11-R for
Va"—1%"
See them at your Dealer's. For your convenience,
he maintains a complete stock of RIEDID
Work-Saver Tools.

| slope on an inclined plane and that weights

caused it to move in the direction of the
weighted side.
Cartersville, Ga. Mgs. EArL GEER
Even the big ones we've been in tend
to follow a downhill slope and move in
the direction of a weight that causes them
to tilt. (Some are steered by tilting.) If
Dan can get his air car to move up a steep
slope, he's got something!

Here’s an air car that 1 constructed.
Among the changes | made is a plastic
covering over the car’s body and an ex-

tended needle valve coming out of the
front of the car.

I have had hours of fun building it and
flying it. I hope that you continue to print
similar plans of flying models.

New York, N.Y. Nicuoras Dousmanis

Roughriders Are Safer?

Just happened to read your June auto
reports, and I have a few words on cars.

People have been lulled into a peaceful,
deathdealing bliss by the luxury of mod-
ern autos. There is no vibration or other
annoying indication of movement.

I like to feel the little tremor in the
wheel that lets me know what is going on
underneath me. I like to have a sufficient
lack of cushioning between myself and the
frame of the car so that I can tell when
something is going wrong, like a flat tire,
or loose front-end connections.

I'd suggest comparing accident statistics
to see how sports-car drivers stack up
alongside luxury-car drivers. Sports-car
drivers must learn to drive the car; the
car doesn't drive them.

I contend that people have lost the
knack of proficiently handling a car, sac-
rificing this knack for luxury and comfort.
Point Mugu, Calif. T O. RusseLL

What about it, luxury-car drivers—do
you feel you are losing your touch?

jlie &[I for
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OBVIOUSLY, CLEAN SPARK PLUGS SAVE GAS.
THE PROBLEM IS TO KEEP THEM CLEAN. Spark
plugs seldom wear out. They foul out. Slow speed city
driving loads them up with unburned fuel and other
deposits. The plugs short out. Your gas goes out the
exhaust pipe. To solve this problem, Autolite engineers
developed a new kind of spark plug. The Autolite
Power Tip. The spark plug that actually cleans itself

BRI,

while you drive. The spark plug with the longer firing
tip that uses the heat of engine combustion to burn
fouling deposits away. Drive in the city? Notice that a
gallon of gas doesn’t go as far as it used to? Guess
what. You've got "em. Deposits. If you're in no hurry
to meet 'em again, just drive in and ask your dealer
for Autolite Power Tip, the thrifty, long-lasting spark
plug that actually cleans itself while you drive.

SPARK PLUGS = BATTERIES = SERVICE PARTS

+AUTOLITE

THE NAME T0 REMEMBER WHEN YOU CARE FOR YOUR CAR

AUGUST 1963

PRODUCTS mu\__.jg.ig MO COMPANY

9



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

Photogrophers! Adopt your camera to this Sc
excellent Telephoto M and fascinating ph::v‘i of
1

80 TO 180 POWER:
Famous Mt. Palomar Type!
An Unusual Buy!

See the Rings of Saturn, the fascinating
plamet Mars, huge crsters on the Moon,
phaszes of Venus. Equatorial Mount with
lock on both azes. Aluminized and over-
costed 3" diameter high-speed /10 mir-
ror. Telescope comes equipped with a 60X
eyeplece and 3 mounted Barlow Lens.
Optical l-"lmir Telescope included. Hard-
wood, portable triped. FREE with Scope:
Valuable B'th CI-I#RT plus 272-page

“HANDBOOE HEAVENE" plus USE YOUR
TELESCOPE'" DWI.
Stock Me. B5.050-M . . ............0000 95 Postpald

. 529,
4AL4"™ REFLECTING TILRICWI'-—U'II to 255 Power
Stock Mo. 85,105-H 9.50 F.0.B., IHIIII“I MN.J.

BUILD A SOLAR ENERGY FURNACE

A faseinating new field. Build your own Solar Furnace for

experimentation—many practical uses. Easy! Inexpensive!

Use serapwood! We furnish instructions. This sun P’-'“"ﬂ

furnace will generate terrific heat—2000% to 3000
Fuses enamel to metal. Sets paper aflame In seconds. Use our
Freznel Lens— 147 diameter . . . 1.1. 14"

Stock H!F;fﬂ IIIIU-DI oy l.BPulnlt Lamd. .cnovs $8.00 Portpald
117 & ¥ *. slight second
Stock Mo. 70.533M . . . ..... TR .34.75 Postpald

LARGE SIZE OPAQUE PIOJ!CTGI

Ideal for pholograpbers, this low-cost unit pro-
jevts 304 M. s5q. image at 6 ft.—TLva" fi. =q.
image at 12 M Projects photos, drawings,
sketches, elippings, any opague copy up to 6° x 6°
—larger plece: in sectlons. Lenies are 2 plano-
conrex, 3L4% dia. mounted in 51%* barrel. Pro-
Jector §s 11%%2" high, 13%4%* wide. 9" front to
back, presded steel in black wrinkle finish. bake-
lite hamddle. Uses two 200 wait bulbs—mnot
inciuded. Complete with side platform to hold illustrations,
corid, heal resist. plate glass mirror.

Stock Mo, B80.066-H

WAR SURPLUS AMERICAN-MADE 7x50 BINOCULARS

BI; ll'l'il:l::" Brand new! Crystal clear viewin
wer. Every oplical element is ocoat
I..I.l.l—l.hl'

8 . elec

i
£ o cast :
= 50‘: mormally oost IﬂTi 50, Our war sur-

lus price saves _-mu real
gtui: Mo. 1544-H. DII,- ;14 B0 Postpaid
iTax Included)
€& x 30 Binotulars—iimilar to above and a

terrific bargain
. +$33.00 Postpaid (Tax Ine.) s

Stock Mo, 963-H
MINIATURE WATER PUMP

Wonderful for experiments, ministure waterfalls, foun-

talns. Christma: gardens, HO gage railroad backdrops,
hobbyists, labs, schooli. Pumps continuous flow of waler

ete. Tiny (254" x 134 electric motor and pump ideal for

hobbyists, labs, schools. Pumps continuous Sow of water

¢ ai rate of one pint per minute at a 12" head. With 2 D

- Ratteries in series will pump to 24" high. Works In
either direction. Steek MNe. 50,.345-H $2.25 Postpaid

MINIATURE SUBMERSIBLE WATER
PUMP FOR HOBBIES, EXPERIMENTS

Stordily bullt, self-priming, electric water
pump. Ideal for sciepce classes. advertizing

exhibits, ministure waterfalls, fountains, ete.
e Operates under water on 8 1o 20V AC. Al
L 20V, pumps 1 pint per minute at 12 head,
Spare valve, spring and Instroctions included.
Plastic, iE 1" dia.; wi. 1% -0z
Stock Nu e e e S b b e $2.98 Postpaid

Order by Stock Mo.—Send Cheek or M.O.—Meney Back Guarantes
EDMUND SCIENTIFIC €O., Barrington, New Jersey

MAIL COUPON FOR FREE CATALOG “H”

| MNew! 1000°s of Bargains 164 Pages
| EDMUND SCIENTIFIC CO., Barrington, M. J.
| Piease rush Free Giant Catalog “H"

| Name ..ovvnnnnnnnn, RS
,ﬁdl].l'til ............................
ll’..‘itr ............ Zong. ... StMs.......
10

“AMAZING SCIENCE BUYS

for FUN, STUDY

or PROFIT

‘FISH* WITH A WAR SURPLUS MAGMNET
Ge Treasure Hunting On The Boftom

Great Idea! Fascinating fun and sometimes tre-
mendously profitable! Tie a line to our 3-ib. Mag-
net—drop it overboard in bay, rlrer lake or Deean
Troll it along the bottom—your *‘treasure’ haul can be out-
board motors. anchors, fishing tackle, all kimds of metal cama-
bles. 5-lb. Magnet {s war surplus—Alnico ¥V Type—=Gov'L,
Cost—850. Lifts over 125 Ibs. on land—mueh greater
welghts under water. Order now and try this new sport.
Stock Mo. 70,570-M. 3% b, size ........ .§ B.TS Postpaid
Stock Mo. T70.571-H. 5 [b. Magnet _ . ... ... $12.50 Postpaid
Stock No. TO,572-H. T4V Ib. Magne $18.75 Pal-‘llclll

ane
Staeck Mo, 85,152.H 15 [b. size IiH; 250 Ibs. $33.60 FO

. il—

ASTRO-COMPASS AND TRANSIT

War surplua! Astro Compass along cost Govi. $75.
We have added a Sighting Level to lmpro\re varsatility.
Hundreds of uses in carpentry, brick laying, foundation
work, grading, irrigation or drainage, liw:n below cost
of ordinary surveying instroments. for do-it-
yourselfers, 104" high, 6" long. 4" wide. Adjustable
leveling platform—2 spirit levels for sligning—also
spirit  level in sighting atiachment. Tremendous

.......... $19.95 Pustpaid

BIOLOGICAL FUEL CELL
AMAZING “BUG-BATTERY"
GEMERATES ELECTRICITY

WITH BACTERIA

New Biological Fuel Cell Fas-
cinatez science elazsez and home
experimenters. Wasle organie
material impregnated with bac-
teria, when fed an activator so-
Generates approx. A-volts at 40

Ideal

lution, produces electrical current.
milliamps, will operate most G-volt transistor radics. Eazily assem-

bled kit includes: 12 plastic eylinders (approx. 3%" high x 2% diam.)
with anodes, cathodes, hardware, connecting wire and enough organic
material and activator to produce full potential. (First cell is still
running after § mos.) Also Includes bulb and holder. demonstration
electric motor, switch, whirling dise and instructions.
BSheak Me. TOEBITH .. ... ..., -cvccioinnncasaninss 521.50 Postpaid
Fuel Cell ulr—du: not inelude motor, switeh, whirling dise,

Stock MNe. 70.616 $17.95 Postpaid

OPAQUE PROJECTOR

Projects illustrations up to 3% by 35" and en-
larges them to 35~ x 30" if sereen §s Gha M
. from projector: larger pletures if screen is further
away. No film or negatives needed. Projects
charts, diagrams, pietures, photos, letlering in
full eolor or black-and-white. Operates on 115
volt, A.C. eurrent. G-fl. extension eord and plug
ineluded. Operates on 80 watt bulb, not included.

Size 12°% x B" X

144" wide. Welight 1 Ib., 2 oz, Plastic case with
ulli-In handie
Stock Mo. 70.099-H . . . .. ....ccvssnnnrenns $7.95 Pastpald

DIAGNOSE HIDDINu‘l’lﬂUILI
WITH PROFESSIOMAL 2
STETHOSCOPE —

Designed for use hy physiclans, this \

super-sensitive stethoscope Iz ideally s /

sulted for detecting faults in machines *

and engines, and in Auld. alr and gas

leakage. Dozens of uses in auto repair

shops, lahs, and for hobby amd educational applications.

Stoek MNe. 50,270-H .. $6.95 Ppd.
BARGAIN PHIBE BTETHDSCBPE—HxNIhI‘l 'I'III.II

Stock MNeo. 50.223-H ....... ; ...5$2.95 Ppd.

WOODEN SOLID PUZZLES

12 Different puzzles that will stimulate your abilliy 1o
think and reason. Here |2 a faseipating assortment of [
woodd puzzles that will provide hours of pleasure. |
Twelve diferent puozzies, animals and geometric forms
to take apart and reassemble, give a chance for all the
family, young or old, to test skill, patience, and, best
of all to stimulate ability to think and reason while
having lots of fun. Order yours now

Stk Mo. 70.205-M.........c0ccvvnimemnnnnannanis $3.00 Postpaid

SOLAR CELL SET HARNESSES
POWER OF THE SUN

Conduct spell-binding experimenis, experience end-
J less fascination in converting ﬁ lunlii:ht Into electricity
o power small motors, amp make light meters,
densilometer, burglar ll-lrms-. H-z' Hm txwrl
-1 mentally to drive cars, Eo' s lr
il includes STLICON S0OLAR CELL N ATT
.2 1o 43V ID-'IG mlllllmi‘:lsl "ELIF‘J:I'I..M
SOLAR PHBTDCELL llnm ] ll'ﬂi 12-page Handbhook of Pro
demonsirations, ‘F. Also inel. L‘ADHIUM SUI II}F
PFHOTO CONDUCTIVE CELL lli:ht sensitive resistor) which gene
!T?ﬂ:riﬂh? to turn lights on in the evening. open doors, count traffic,

!Tl'tl Hl‘ 60.291-H !T 95 Postpaid

| Produces

EDMUND SCIENTIFIC CO., BARRINGTON, N. J.
POPULAR MECHANICS



The uproar over the so-called hallucina-
tory drugs continues. One such drug,
LSD-25, which has been undergoing re-
search as a possible tool in psychiatric
therapy, is now being widely bootlegged
in large cities and on some university
campuses, according to a recent article in
the Archives of General Psychiatry. The
use of these illusion-producing drugs has
been roundly condemned by medical and
psychiatric authorities. They cited the
disagreeable and often dangerous side ef-
fects, especially among psychologically
disturbed persons.

The hallucinatory drugs, such as LSD-25
and mescaline, produce a state of mind
described as “all-powerful, godlike.” But
indiscriminate use, experts say, can result
in mental illness and even death. One dose
of LSD-25, which stands for lysergic acid
diethylamide, could cause a latent psy-
chotic person to disintegrate mentally,
says Dr. Roy R. Grinker, chief editor of
the Archives.

[P R

Could an astronomer on Mars detect life
on earth? Not with our present astronomi-
cal equipment, says Carl Z. Sagan of the
Harvard University Observatory. Of 80,000
photos of the earth taken from Tiros
satellites, only one showed a possible in-
dication of biological life, he said.

Martian astronomers might be able to
see light reflections from some large cities
and, conceivably, light from atomic ex-
plosions, but these would not be conclu-
sive proof that such a being as man lived
on the earth, says Prof. Sagan. (Tiros
vehicles orbit between 350 and 600 miles
up. At its closest approach, Mars is still
some 35 million miles from the earth.)

e

Chromosome analysis, a technigue for
spotting genetic deficiencies in the labora-
tory, can reveal whether or not a parent
is likely to have a mongoloid child. This
disorder is the result of abnormalities in
the chromosomes, the cell parts that trans-
mit hereditary traits from parent to child.

Normal human cells contain 46 chromo-
somes. Mongoloid children either have
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cells containing one extra chromosome or
a greatly enlarged one. By chemical
treatment and microscopic examination of
a parent’s blood cells, scientists can tell
whether either parent has enlarged chro-
mosomes. If so, the chances are one in
three that a child born to them would be
mongoloid. (A few mongoloid children are
born to normal parents as a result of a
random error in cell division just before
the moment of conception.

[

How Korean women divers are able to
stay underwater for several minutes at a
time in water that's as cold as 50 degrees
is being studied by Korean and American
physiologists. So far, the study has shown
that the women have coarse, heavily pig-
mented skin with a thick underlayer of
fat. They produce more body heat than the
average person, and for longer periods of
time. In winter, their basal metabolic rate
is 40 percent above normal.

e

Flounder a la AEC. You may someday
dine on fresh, unfrozen fish a month or
longer after it's caught. The Atomic
Energy Commission has developed a radi-
ation bath to keep fish fresh from four to
six weeks without refrigeration. The fish,
says the AEC, keeps in flavor, and the
radiation has no harmful effect on diners.
A $60,000 fish irradiator is being built in
Massachusetts to test the bath’s commer-
cial possibilities.

[ — i

Italy is getting into the space game with
a new twist—satellites within satellites.
Italian scientists are preparing such ve-
hicles for launching next year from a
Texas Tower in the sea off East Africa to
achieve orbit around the equator.

The project is designed to study air drag
along the orbital path, a measurement
considered extremely difficult but highly
important by American scientists. An in-
ner satellite will orbit independently
shielded from drag, while the outer ele-
ment will be subject to the tenuous pull of
atoms and molecules in the high-altitude
air. Comparisons between the two will be
radioed back to earth.

e

America’s Mt, Everest team may have
brought back data that will prove that
much of the tritium contained in rainfall
comes from the sun. Climbers collected
40 samples of glacial ice for Nobelist Dr.
Willard F. Libby who believes solar flares,
as well as cosmic rays, are a source of
tritium fallout. Everest’s annual frozen
rains are followed by dust storms which
mark the layers of each year’s ice forma-
tion. Dr. Libby’s theory would be vindi-

(Please turn to page 12)
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RGA

introduces a
new easy way
to learn
electronics
at home

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

Complete Home Training Course using new RCA
“Autotext” now available! "Introduction to Elec-
tronics™ gives you the advantages of RCA “Autotext”
plus Experiment lessons, service practice lessons,
and all the kits |_,'l:nl.l need! Send for complete infor-
mation now and FREE SAMPLE Home Training lesson!

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

# Electronic # Communications
Fundamentals Electronics :

® TV Servicing ® FCC License Preparation

® Color TV ® Mobile Communications

® Transistors = Automation Electronics

® Electronic Drafting * Computer Programming

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

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

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

A Service of Radio Corporation of America
350 West 4th 5t., New York 14, N. Y.

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

@ THE MOST TRUSTED NAME
| IN ELECTRONICS

e YT T 1 T |

& RCA INSTITUTES, INC., Dept. PM-83 t
B 350 West 4th 5t., New York 14, N. Y. [ |
i Rush me FREE information about ‘“Autotext™ i}
B Home Training—, Classroom Training (Choice B
B city) No salesman will call. |
= DO B TN - o i o =
PRRIPIRE o i n i v w e e R e e

[ ' |

g

City......convnnns Zone.,.. State..............

G e DN G N N R O VEOY Y O % B
CAMNADIANS;: Take advantage of these RCA Institutes Home Siudy

Courses al no sdditional cost, No postage, no cusioms, no delay,
Fill ovt eoupon and send in envelope to: RCA Vietor Limited.
S5H1 Hoyalmount Ave., Monireal 9, Quebec.

Science Worldwide

(Continved from page 11)

cated if the glacial layers show a marked
increase in tritium content coinciding with
years of high sun-spot activity. Dr. Libby
will be looking for a tritium concentration
of one atom in a billion billion atoms of
glacial water.

S N *

Heartheats of whales may explain mys-
terious thumping noises detected by elec-
tronic gear in the Atlantic and Pacific. A
Bell Telephone Laboratories official re
cently reported that scores of pulsing
thumps have been recorded in the sea off
New England. The sounds move at speeds
of a few knots in random fashion, sug-
gesting a biological source. He noted a
similarity of timing between the thumps
and the pulse rates recorded in an elec-
trocardiogram of a diving finback whale.

o

Machines haven't made man obsolete, at
least not yet. One champion of man’s use-
fulness in the space age, a government
scientist, put it this way: “Human limbs
have extremely rapid feedback control
coupled with infinitely variable power
out-put and are guided by sensitive multi-
channel sensors.” Makes a man proud to
be human.

N o

Secrets from the deep may be revealed
with a new instrumented submarine buoy
developed in Norway. Several such buoys
will be anchored at various depths in the
North Atlantic between the Faroes and
Shetland islands. Designed for pressure
at depths of 3200 feet, the ecylinder-shaped
buoys will store tape-recorded data for
at least two months on the force and di-
rection of deep ocean currents, water tem-
peratures and salinity. Recordings must be
retrieved for study, but next year an at-
tempt will be made to transmit data direct
to shore from the buoys.

e e

Worn-out uranium may help eliminate
the smog problem. The AEC reports that
depleted uranium could be used as a
catalyst in devices attached to automobiles
to rid their exhausts of smog-producing
elements. Tests show that uranium does
the job satisfactorily.

e

You win, grandma. An old saying had it
that you cured a sty on the eye by rubbing
a gold ring over it. Now, it seems, the
saying is more than an old wives’ tale.
Researchers at Mayo Clinic tried the treat-
ment on hundreds of staff members and
patients suffering from sties. In 92 percent,
the swelling disappeared. The clinic re-
searchers came up with a scientific reason:

POPULAR MECHANICS



Chlorine is one of the few substances capa-
ble of dissolving gold in microscopic
quantities. There’s just enough chlorine
in salt tear crystals to form traces of gold
chloride, basis of many eye medications.
[ T
TV in the hole. Electronics researchers
have designed two television cameras that
can be lowered into boreholes to give
geologists a worm’s-eye view of what's
happening underground. The cameras
show what rock fractures look like, what
minerals are present, why recovery of oil
is poor, or how drilling bits are lost.
2
Large residues of DDT and other insec-
ticides have been found in sharks, tuna
and other ocean fish, a mystery scientists
can't explain. Some fish had concentrations
of up to 200 parts per million, well above
the government limit of 10 ppm or less for
most edible meats.
o
Crabgrass, noxious weeds and hungry
insects would most likely make up man's
visible world following nuclear war. Trees,
flowers, wvegetables, shrubs and other
plants would probably be wiped out. This
cheerful prospect has been described in
recent studies made at Brookhaven Na-
tional Laboratories which indicate that

foliage plants are not nearly so resistant
to radiation damage as had been thought.
Pine trees are the most sensitive and can
be killed by a steady diet of 20 to 30 roent-
gens of radiation a day. Hardy grasses and
weeds, however, can withstand several
thousand roentgens a day.

N "

Don’t live on a mountaintop if you want
to be smart, seems to be what experiments
at a two-mile-high laboratory have dem-
onstrated. In tests at the University of
California’'s White Mountain Research
Station, it's been shown that the brain
matures more slowly in young animals
taken to great heights. Tests indicated that
the brains were delayed in maturing both
among mountain-born animals and those
taken to high altitudes soon after birth.
Scientists say lack of oxygen may delay
the growth of nerve fibers in the brain.

e

A mechanical “mother’s heartbeat” to
lull babies to sleep has been developed by
a Japanese company. The battery-operated
device throbs audibly, and when placed
in the crib will give an infant a sense of
security that entices sleep, the firm says.

Tokn P MEN 2l
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NEW...BETTER WAY TO HANG
TOOLS ON P{G-800R0

DELRIN* fixtures will not

drop out when tools are removed

These exclusive Delrin plastic fixtures for 1¢"
Peg-Board—products of Masonite and Du Pont
research—bring you new advantages for easy,

secure tool storage. Here's why:

Posgitive stabilization—better than any other

fixtures

Can be inserted easily in four directions, not

just one, as with other fixtures

L

or corrode
Great strength—yet light in weight

Smooth plastic—won’t serateh or cut user—

won’t damage panel or chip paint

SN MASONITE

shows the way!

*Delrin is a registered frademark of E. I dv Pont de Nemours & Ca. linc)
Masonite and Peg-Boord are registered trademarks of Masonite Corporation

4;!!}
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Pleasing Delrin neutral color—won’t tarnish

MAIL COUPON
FOR SAMPLES AND LITERATURE

g
I
I
I
I
I
I
I
I
|
|
|

Masonite Corporation
Dept. PM-8, Box 777, Chicago 90, Il

Please send me two sample Delrin Peg-Board
fixtures—full-color Peg-Board idea booklet.
| enclose 10¢,

Name
Address
City.
County




Items from

All Outdoors
[ etk e R s |

Rent camping equipment for a week be-
fore you buy. You don’t have to take a
$500 plunge for gear just because the fam-
ily has been needling you to take them
on a camping trip.

In almost every city and town in the
U.S. you can find equipment rentals.
good 10 by 10-foot tent will rent for abuut
$22 for one week. Four sleeping bags and
air mattresses will cost about $34. A two-
burner gas stove is about $4.50, and a gas
lantern is about $3.75. Your total expendi-
ture is about $64.25, and you'll have a
chance to make certain that you really en-
joy camping. Many sporting-goods deal-
ers will also apply 90 percent of the rental
cost to the purchase price of the equip-
ment if you decide to buy after your trial.

[

New Mexico continues to lead the coun-
try in active planning for the future of
hunting. We reported some months ago
that their Department of Fish and Game
was havmg great success with imported

Barbary Sheep (several hundred hunting
permits issued last year), Siberian ibex
and francolin hens.

We have now been notified that they
will import eight kudu and eight oryx
(long-horned antelope) from Africa as a
basic breeding stock. There is little doubt
that within 10 years New Mexico will be
the country's hunting paradise.

o

Husbands who object to the lacquer
women now use on their hair will appre-
ciate the report from several lady camp-
ers that the stuff attracts droves of insects
despite application of insect repellent.

P

Unusual game cookery is a hobby with
us, and here's one we tried recently.
Marinated Rattlesnake: Cut the head
from rattler, hang until well drained, then
skin. Prepare a sauce with 4 tsp. of
ground pepper, a dash of nutmeg and the
juice of four oranges and one lemon. Cut
the meat into one-inch chunks and mari-
nate in the sauce for three hours. Remove
the meat, drain and wipe dry. Salt and
dip chunks in egg, roll in bread crumbs
and sauté until brown. It tastes like
chicken or tuna.

SYOASTT JOVEs

Qutdoors Editor

Now! HOLLEY
ANNOUNCES

switches and
ignition parts

for all cars and trucks

Now you have a one stop source for
switches and ignition parts built to
fit any popular make or model car
or truck . . . designed exactly to
meet Holley's quality standards
and priced right. Get all the facts
on why Holley parts are the most
efficient and economical to get with
and stay with!

The parts you see are just a few
of the many new performance-
proved products continually coming
to you from Holley.

‘mn to Holley for “Quality Service Parts"
A0
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Train at home for a high-paying job
in one of these 4 major fields

START NOW in one of these "Big 4" Industries,
and be among the most sought after technicians in
America. As an N.T.5. Trained Technician you can
t-f1|u'_,"|1|.;|1trp.-.g._r.apihl prumuriun,]ifL-Eunngan:}'.
N.T.5. TRAINS YOU RIGHT, FAST AND EASY!
lncomplete, training limits your earning
power, even disqualifies you for top-pay jobs, N.T.8. gives
vou everything in AN Phases ... to qualify you for any
job in your field . . . for greater profits the year round.

ELECTRONICS TELEVISION AND RADIO

YOU ARE NEEDED in All Phases of ELECTRONICS
TELEVISION- RADIO . . . Servicing, Communica-
tions, Broadcasting, Manufacturing, Automation, Radar
and Micro Waves, Missile and Rocket Projects, plus all
the aother high-pay branches of this vigorous Industey
N.T.5. Shep-Tested Home Training gives you ONI
MASTER COURSI ONE LOW TUITION
e, IMCLUDES RADIO SET, TV SET, MULTITESTER.

"short-cut”

4t

REFRIGERATION
ELECTRICAL

AIR CONDITIONING cecrrica

FUTURE BRIGHT FOR TRAINED MASTER TECHNICIANS

over 30,000 new Technicians must be trained annu-
ally. You are needed to help service and repair the
50 million air conditioners, refrigerators and electrical
appliances that will need fixing this year alone. You
can go places in your own business or with a manu
facturer, dealer, distributor or department store, With
All-Phase training, your earning power 15 unlimired!
INCLUDES TESTER, GAUGES, TOOLS.

Accredited
NATIGN.&LSGHMLS Member National Technical Schools, Dept. B-83 I
ERLB AN TGS S 4504 National Home l 4000 5. Figueroa S1., Los Angeles 37, Calik '
Study Please rush FREE Book and Actual Lesson cheched below
k 4000 So. Figueroa St, Los Angeles 37, Calit. oyt I .. abieation, Niraaledsean il ol [ |

{(fully illustrated) and
ACTUAL LESSON

ACTUAL LESSON

|“1 ; .ﬁ

RESIDENT TRAINING

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

NO OBLIGATION ||
NO SALESMAN |
WILL CALL

N.T.5. TRAINED
TECHNICIANS ARE

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

BETTER, MORE COMPLETE, LOWER COST TRAINING

N.T.5. Home Training is proved and rested in N.T.5.
Resident School Shops and Laboratories — the oldest,
You learn a/l
Lessons, Man-

largest school of its kind in the world.

pharer, and receive everything you need

uals, Diagrams, big professional Kits with parts, tools,
instruments for experimental, repair, service, trouble-
shooting projects. Yet N.T.5. Training costs less: only
1 Low Tuition. Other schools make several
the material in each of o

Irom

COUrses

ur Master Courses

AUTO MECHANICS Anp pieskL

I'AKE YOUR CHOICE . .. be a successful all-around me-
chanic in cars, trucks and heavy-engines. Or specialize
in your favorite field . . . Tune-Up, Automatic Transmis-
Farm Mechanics, Trucks and Buses, Stationary
Installations, Foreign Cars, or get into Auto Air Condi-
tioning, Engine Rebuilding, Diesel, and other high-pay

o into business for yoursell

510N5,

helds, or

INCLUDES SOCKET SET, ANALYLER, TOOLS.

HOME APPLIANCE rcwwicans covmse

MILLIONS OF HOME APPLIANCES NEED FIXING
Every home is your market for Full-Time career or
spare-time "'Second Income.” All you need is a work-
bench, spare time and N.T.5. Home Training. Costs less
than §1.50 per week. Repair any home appliance—from
toasters, electric irons to washing machines and even
room air conditioners — right in your own workshop.
Or take a high-pay job with appliance manufacturer or
arge service company INCLUDES TOOLS, PROFESSIONAL
TESTER, SOLDERING SET. b‘

o e —

WORLD-WIDL T G SINCE 1805

[ ] Electromcs —TV = Rado
Auto-Mechanics & Diesel
| #ir Conditiorning, Relrigeration & Electrical Apphances
Home Appliance Technicians Course

Ape

Name

'- Address

I
City Lone Slate
Check here if interested ONLY in Resident Training at LA,
High school hame sludy cowrses also offered, Check for free catalog. [
\---—-—--_——-—-_
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Sidelights
from the

SERVICE

. Kreh

Hay-fever sufferers may be in for some
relief, thanks to the Navy's Polaris sub-
marines. A 13-pound “spin filter demister”
developed to keep air super clean on
Polaris subs may be marketed commer-
cially for attachment to room air condi-
tioners. The device uses spinning disks to
collect mists, pollens, bacteria and dust
particles as small as 20 millionths of an
inch in diameter. It has proved to be 99-
percent efficient.

S

“Bikini"” is the name given a new light-
weight reconnaissance drone being tested
by the Marine Corps. It was so named, the
Corps says, because of “its simplicity
and ability to cover strategic areas.”

[ Z N

Quiet, too! Five goats, known as “vege-
tation specialists,” are keeping the grass
trimmed on bunkers containing hundreds
of tons of explosives at Otis Air Force
Base, Mass. The goats’ job is too dangerous
for lawn mowers, which might touch off
an explosion.

I o

A sure-fire secret-eater is now at work
in the Pentagon. It's a paper-hungry, pulp-
making machine known as Somat and it
has replaced the military’s old method of
burning classified papers. Somat takes the
classified documents and turns them into
a soggy gray matter that looks like a batch
of cereal that's been soaking all night. The
machine can devour 500 pounds per hour.

L

Black-widow spiders have lost their
place in the Army. Their webs, once
widely used for cross-hairs on bomb sights
and other optical instruments, are being
replaced by extremely fine lines etched
into glass with a newly developed process.

S o

Dropping dynamite in the ocean is help-
ing the Navy unlock the mystery of the
way sound travels in water 4000 feet deep.
Temperature and density of the sea at
this depth is apparently ideal for long-
distance transmission of sound through-
out the ocean. To find out more about it,
Navy planes are dropping explosives at
various points in the Atlantic from Ber-
muda to Great Britain. Sounds of the
explosions are “tracked” by underwater
hydrophones located in various spots
throughout the Atlantic.

Army scientists say they have tracked
down several chemicals that would protect
troops against nuclear radiation but they
cause such severe side effects that they
can’t be used.

[ o

Dishpan hands are on their way out of
the fleet. The Navy has perfected an auto-
matic scullery that will completely take
over the clean-up detail in mess halls.
Sailors can dump traysful of left-overs,
dirty dishes, soiled silverware, bones,
milk cartons and toothpicks into it. With-
in minutes, the trays, dishes and silver-
ware are washed, sterilized, dried, sorted
and stacked, and the waste is ground up
and either flushed out the ship's sewerage
system or powdered and stored for later
disposal. The machine can take care of
the mess gear for 900 men in just an hour.

S N

It's the bark, not the bite that counts in
Air Force sentry dogs, so it's okay if the
canines have their teeth extracted. Some
of the dogs sent for training have been
found to have worn, broken or missing
teeth and there was some question wheth-
er they should be sentry dogs. But USAF
higher-ups ruled that a sentry dog's pri-
mary function was to alert its handler and
act as a psychological deterrent to intrud-
ers and that its ability to attack and hold
an intruder was secondary.

R

Veteran soldiers say a Fort Knox, Ky.,
corporal may have hit on a new wrinkle
for standing inspections. He finds that
putting his boots in the refrigerator puts a
hard shine on them and makes them
“stand tall” without wrinkles.

o

An Army biologist has patented a meth-
od of putting glass windows in animals.
His device, a window made of nonirritat-
ing tentallium, can be inserted into labora-
tory animals to permit observation and
photography. The window can be inserted
wherever a scientist wants to make an
observation, and it can stay in the animal
for extended periods without harm.

o

Booms to the rescue, The sonic boom,
considered an irritant by many, led to the
rescue of an Alaskan bush pilot recently.
The pilot, forced down by a snowstorm,
used his radio to contact the nearest Air
Force station. Using radio fixes taken on
the downed plane, an F-102 jet flew five-
minute courses supersonically over pre-
determined routes. The downed pilot, on
hearing the resulting boom from each
flight, relayed the time of the boom to the
Air Force radio dispatcher. By triangula-
tion, it was then possible to pinpoint on a
map the exact location of the pilot.
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E Sy If you're after the “good
life" for yourself and your family, you'll
never find an easier—or better—first step
than filling in our card or coupon and
sending for the free I.C.S. Success Kit.

Ton!”' To be sure, you must
be willing to devote some of your leisure
time to mastering skills that will give
you the power to demand more money
and prestige in the business world.

“’r("'th it: But we have

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

IS S

SCRANTON 15, PENNSYLVANIA
Accredited Member Home Study Council

Mark and mail our postcard or coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box NE752H, Scranton 15, Penna.
(In Canada: I.C.5. Canadian, Ltd., Montreal.
In Hawaii: P.D. Box 418, Honolulu)

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

MNama Age

Streat
City Lone State

Field of interast__

Employed by

Working hours__A M. to_____P.M.



W Syotight on te

ersatile ford Pickup

For those who master it, this truck offers power,
economy and the capacity for varied assignments

By Ed Nelson

b .

o
)
| 5 }

ALTHOUGH IT'S SPACIOUS, a camper body doesn’t look ungainly on the B-foot
box of Ford's half-ton pickup. PM found it behaves well on the road, teo

ORD's F-100 half-ton Styleside pickup truck is a working
buggy that’ll take you almost anywhere you want to go.
With optional extra-duty springs like the 1350-pound units
on PM’s test vehicle, you can bring more along than you're
likely to want. The bulk of a camper body is handled easily.
But don’t expect a soft-riding passenger car with a box
at the rear. The firm suspension emphasizes the F-100's de-
scent from Ford's truck line. Seat belts would improve the
comfort and safety over rough surfaces, where it's possible
for yvou to be bounced clear of the seat. A surface rough
enough to make the F-100 bottom, however, is hard to imagine.
And, happily, there's lots of headroom.

The standard, 223-cubic-inch, 135-horsepower Ford in-line
Six handles the pickup’s weight (3389 pounds empty) with
impressive ease through a medium-duty transmission, 11-inch
clutch and 3.73:1 rear axle. Although the three available
three-speed manual transmissions all are tagged Synchro-
Silent, only the standard-duty gear box has synchromesh Low.
The heavy-duty clutch is paired with a heavy-duty spring
that calls for extra effort by any light-duty drivers.

Automatic transmission is available (priced at $243.40), but
the F-100 still wouldn’t be the housewife’s dream. A relatively
small turning circle makes it maneuverable, but she'll still

(Please turn to page 22)
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{Advertisement)

It is now easier than ever to start a

business of your own
Free Book Tells How

Shows the way to start in spare

Yes

business which you own ou

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 for
the businesses they entered.
Most of them worked for some-
one else and had no experience
in business management.

Grant Mavk
Today, all that has been changed by repu-

table Franchising firms. Our Franchise busi-
ness is one that been tried, and tested,
and proved by the parent company. It is one
that has been shown to have an enormous
and a growing market. It iz 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 follows the plans laid
out for him by the parent company, success
is the logical result.

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

We have a Franchizse business that does
not require a large investment. In our busi-
ness you can get started for a8 lew hundred
dollars. We finance the reat of the investment
for you and let you pay it in monthly pay-
menis 30 small that the profits on just one
job a month could cover vour payment. The
overall investment is small by eomparison
with many other Franchises—yet the poten-
tial is $250 a week net profit. That's for a
one man operation. If vou have two or three
or more men working for vou, the potential
increases accordingly.

A small dealer just starting and doing his
own serviee should gross 3180 profit from 20
hours service in a week, If he usea 307 for
advertising, ete., he nets a clear $125. 1f he
services 40 hours, net profit is $250.

time without giving up
your job—how to build to a profit of $250.00 for a 40 hour
week in a one man operation— (more if you hire others
to do the work)—how we finance nearly three-fourths
of total cost and let you pay the balance out of profits.
it's easier to start and it’s easier to succeed because
of t.i:le backing and the “know how" given you by our
company. Send your name for this free book which
shows you the way to indeperi:innca in a Franchise
t.

the housewife, do the job, or have one of vour
men do it and collect the money on the spot.

What are these services? The first and most
imgumnt is the cleaning of carpets, rugs, and
upholstered furniture by a revolutionary
modern process known as the “Absorption
Method.” The work is done right in the cus-
tomer’s home. No m‘.rubhiﬁg with harsh
muotor-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 imﬂartia] laboratory showed
that machine scrubbing in the home remove
less than hall as much dirt as was removed
by the Absorption Method.

Five other services add to your income,
With portable power egquipment vou spray
furniture and carpets with a product that re-
tards soiling. You remove stubborn spota like
magic. You spray another liguid to make fab-
rica flame resistant. You mend small dam-
ages such as cigarette burns and moth holes,

ten saving the owner the price of new fur-
nishings. And finally, you deep spray [abrics
with a moth killing liquid on which vou ean
give a company guarantee for six full years.

Az owner of a business, you have the op-
portunity to make more money than you
could hope to make working for someone
e¢lze. Alzo, should yvou wish to sell, you are
building a business with a eash value. When
an arm injury made it necessary lor Al Svitak
to sell after operating his dealership only
17 months, he sold to a prospect suupﬂed by
Duraclean at & price 507 above his original
investment. G. F. Monroe sold his Texas
Dealership after 12 months Tor ten times his
cost. Leo Lubel, after 30 months, sold for
$7,116 over cost. When our Franchize owners
want to sell, we help them find buyers.

It's all explained in this free book. Pietures
and descriptions show you 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.

|

OPPORTUNITIES TO FIT
YOUR OWN AMBITIONS

The Duraclean Franchise ls so
flexible that it can be fitted to
yvour own ambitlons, As & one
man business and based on the
rates in our Natlonal Price Gulde
you ecan make s net profit of
2600 an hour—S240.400 for 40
bours of servicing.

Ward W hitebeck wrote I have
made a5 much us FI25.00 In one
diey." L. Lawson says: “"fn Sep-
temiher, working alone, jobs totaled
#1.475." L. Canaday wrote:
#1571 in a single month,””

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

This Increases the profit oppor=
tunity as the owner of 4 business
can make as much as 56,00 an
hour gros: profit on every hour
each emnployes works., Even after
paying him a good hourly wage,
the owner ean elear 8325.00 a
week for himself with only two
men on his stall.

Ed Kramsky wrote, "In my
second pear 1 now have (wo asxisl-
ants, @ nice home, and real security
Sor my family,”' And, E. Davis
reported “iiross (ncome tnereased
®17 060 this pear.”

Bo, no matter at what level
you have set your sights, here 1s
a Franchize that Iz worth careful
Investigation. Bend your name
now for the Free Book that tells
all angles of the husiness,

thers, tired of Jumping irom. one S€ name for FREE BOOK
proposition to another; il you have r--_-.-_-—.——--—————..._-_

good health, energy, and ambition; Gr
¥ ant Mauk, President
if you have a real yearning for inde- [ 3.168 Dumr.'l'un Building, Deerfield, lllineis

pendence in a business you own,
gend for this book. If you have | pear Mr. Mauk: Please mail & copy of your Free
thought that starting vour own ; Rgok telling how 1 ean zet o Duraelean Fran-
business would be difficult or e;:—l chise started in spare time without giving up
pensive, or risky, this book will | my present ineome, and how I ean bulld & one
open your eyes. With our plan it is | man business with a potential of $250.00 a
easier than ever for you to become | week net profit, No charge. No obligation. And,
no salegman = to eall on me. After reading your

master of your own destiny in a
business you own. book 1 will let you know my deeision.

With only two men working for him a 35
hour week brings the owner $420.00 gross
profit. Allowing 209 for advertising, ete.,
(since he has time to sell) he clears £335.

What is this business? It's one of the fast-
est growing businesses in America today. It
includes six different services that you per-
form for the housewife right in her home, No
affice or shop is needed. No investment in
real estate. No problems of finding a good
location. In fact, if you have a telephone at
home and a car with apace in the trunk—you
have ew?'thing vou need except the things

we furnish. Your business comes to you on There is no obligation, no charge. I

the telephone and in personal calls following No salesmen to high pressure you. ! Name Age

up leads generated by National Advertising Send [or this book now. Read it. I

and by your own local Direct Mail Plan Then decide il you want to take the ;.40

which we furnish. You gquote your prices to next step toward independence, l

GRANT MAUK, President; 3-168 Duraclean Building, Deerfield, linois | ity Fone State____
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Trial lesson in

DRAFTING
& DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE the big-
pay opportunities open to you as & draftsman. What's
more, you can learn this well-pald, prestige profes-
slon at home — quickly, easlly ! No special talent
needed! Get complete, step-by-step Chicago Tech
lessons in the mall, spend a few pleasant hours study-
Ing each week. In a short time you'll be a well-tralned
draftsman, ready to take your pick of many good jobs.
Act now !

FREE INFORMATION—MAIL COUPON TODAY!

Get FREE TRIAL LESSON plus information about C.T.C.
practical training. Learn what suecessful Chicago Tech
graduates say about high pay and opportunities in
drafting. No charge, or obligation.

Est. 1904 Accredited MNational Home Study Council

CHICAGO TECHNICAL COLLEGE

K-201 Tech Bldg., 2000 So. Michigan Ave.
Chicagoe 16, lllinois

Meil me FREE Lesson with informstion sbout big
opportunities in DRAFTING.

. AR

-

e oo oo o o o - —— W
Remodeling your home? Don't pick up a
hammer until you see the September PM,
with its roundup of the latest time-saving
building materials.

N YOUR OWN

BUSINESS

_$19 BII.'!:IGH A YEAR INDUSTRY

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

UNIVERSAL SCHOOLS, PM-8, 6801 Hillcrest, Dallas 5, Texas
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' Spotlight on the Ford Pickup

| (Continued from page 20)

SWING-UP REAR ASSEMBLY of the Sportsliner comper
(above) gives access for larger loads. But for the
greatest capacity, the open box still is preferable

find it stif work winding the truck into
a tight parking hole. And power steering
isn't available.

From its prompt, powerful start right
up through highway speeds, the noise level
is kept well under control. The cab is
comfortable, the driving position good.
| Your throttle foot tires less than in many
| plushier passenger cars. The throttle is

thrifty, too. Our test vehicle was brand
| new and far from broken in, but we got
just a hair under 18 m.p.g. on Regular gas.

PM'’s long-legged test drivers found the
cab comfortable once the seat was moved
to full rear. It's also wide—58 inches
worth—and the springs are deep, as they'd
have to be. There's ample room for three
| adults in the seat, and the cab floor is
high enough to avoid any drive shaft hump.

Getting up into the cab is a two-step
climb, of course. But even for some of

(Please turn to page 24)
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The racing profession’s
seal of approval

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

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

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

PISTON RINGS -
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SPEED CONTROLS -

Plants and Subsidiaries: HAGERSTOWN, RICHMOND, NEW CASTLE, TIPTON AND RUSHVILLE, INDIANA
THE PERFECT CIRCLE COMPANY, LTD., DON MILLS, ONTARIO, CANADA - SCHELLENS TRUE CORPORA-
TION, IVORYTON, CONNECTICUT « PERFECT CIRCLE INTERMATIONAL,FT. WAYNE, INDIANA - PERFECT
CIRCLE HOLLAND M.V., THE HAGUE, NETHERLANDS -«
ARGEMTINA, AUSTRALIA, BRAZIL AND FRANCE

rings than any other piston ring brand.

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

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

PERFECT CIRCLE

CYLINDER LINERS -
TURBINE BLADES AND WHEELS - ELECTRONIC PROGRAMING EQUIPMENT
HAGERSTOWNM, INDIAMA

PRECISION CASTINGS

Factories, Affiliates and Licensees in MEXICO,

23



Add-a-room

NEW 36—page booklet
shows how you can find
“room for improvement”
with plywood

Cramped for space? Need a family room? Bed-
room or bath? This valuable new booklet tells
you how to add space—whether it's a single room
or a whole new wing—to almost any kind of
house. Developed by modernizing experts, these
practical, good-looking designs can add livability
and resale value to your home. Each one calls
for simple, straightforward plywood construction
for a quality job at lowest possible cost. Booklet
includes before-and-after color pictures, floor
plans and decorating ideas. Gives you tips on
materials, wiring, plumbing—plus useful informa-
tion on financing.

Mail Coupon Today for Valuahble
Full-Color Remodeling Booklet

Douglas Fir Plywood Association 1
Tacoma 2, Wash. Dept. PM |

| enclose 10¥. Please send me |
the Add-a-room ldea Book.

o -

— ———— —— ——— — — ————— — —

| Spotlight on the Ford Pickup

| {Continued from poge 22)
| the ladies, this might be less of a problem

than swiveling into today's compacts. The
F-100's step is enclosed by the door so
it'll never be snow- or ice-covered. And
the sill extends into the cab area before
meeting the second step, giving you a split-
level floor effect that is fine for storing
empty Coke bottles on a trip.

Vision through a panoramic windshield
and wrap-around rear window is excel-
lent. Unless you're carrying a bulky load,
there's no chance for a little Isetta to
sneak up from a “blind” side.

With the basic truck, there’s no rear
bumper to protect your neighbor’s grille

| as you back to park, but the body is

shaped so you can see the left rear corner
through the standard outside mirror.

The floor of the box is 27.2 inches off
the ground, nearly as high as the kitchen
table and quite a lift for a heavy load.
The trunk lip on many a passenger car,
however, is close to that height. And the
F-100 has 7.2 inches of road clearance to
the differential housing. Our test truck had
the 8-foot box on a 122-inch wheelbase.

Camper Wring-Out

With the increasing popularity of light-
weight camper bodies on pickups, PM
wanted to know the effect on roadability.
The answer: practically none.

For our test we chose an Aeromotive
camper—the Sportsliner from Custom
Accessory Sales of Columbus, Ohio. This
is only one of many that fit the F-100
series Fords. Inside headroom is fine if
you're seated, yet the unit doesn’t stick
up so high the driver feels extra wind
drag. The truck’s stability isn't impaired,
even in a cross-wind, and road noise is,
if anything, muffled by that package of
dead air behind you.

Fitting a camper involves several hours’

| work lining it up, driving good-size self-
| tapping screws, and fitting the filler panels

| that adapt the cover

| rattle-free.

for wvarious truck
boxes. Two men can lift the Sportsliner
camper, and the completed unit is solid.
With the truck box already welded to the
cab, the final combination is rugged and
The camper costs $302.38

i F.0.B., Columbus.

| truck,

Once the camper has been fitted to the
removal and re-installation is
simple. For any except very heavy loads,
standard transmission and springs are fully
adequate for truck or camper. You'll have
an economical and versatile vehicle that
can handle about any normal family job.

Stripped, the F-100 pickup costs $2015.24.
Options brought our total to 52388.99. * *
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Here’s Why More Mechanics Use MOTOR
than Any Other Car Repair Manual
>}

3,200 Pictures, Step-by-Step
Instructions Show YOU, too,
How to Fix 33 Car Makes —
2,519 Car Models
Built Since 1955!

ANT TO FIX CARS FAST? It's easy!

Just do it the way most pros do —
with MOTOR's Manual. Yes, more pros
use MOTOR' s “Auto Repairman’s Bible”
than any other car repair manual — be-
cause MOTOR's Manual shows you ex-
actly what to do, how to do it. You breeze
through tough repair jobs in less time,
with less effort. Whether simple adjust-
ment or complete overhaul — just look it
up in the index, then follow clear pic-
tured step-by-step instructions.

New Edition Bigger Than Ever!

You get the “meat” of 191 Official Fac-
tory Manuals — showing you how to fix
practically every part on 2,519 models built
between 1955 and 1963 ! Over 1,300 double-
size pages — 3,200 pictures — over 30,000
repair specs — 285 “Quick-Check™ charts
— over 225,000 service and repair facts.
EVERYTHING you need to fix cars fast,
easy, right the first time you try.

Giant TROUBLE-SHOOTER section
spots 2,300 car troubles right away, tells
you where to look in Manual pages to fix
them. 8o clear and complete you CANT
g0 wrong, even if you're a beginner. And
top-notch mechanics will find new short-
cuts that will save time, money, wear and
tear. No wonder MOTOR's Manual is used
in 50 many schools, by the Armed Forces,
and by hundreds of thousands of mechan-
ics. No wonder over FOUR MILLION
COPIES have been sold!

SEND NO MONEY
Use Monual FREE for 10 Deys
We're so convinced MOTOR's Manual
must save you time, energy, and money
that we'll send you the 1963 edition to
use FREE for 10 days. If it doesn't pay
for itself on the very first job, return it
and you owe nothing. You don't risk a
penny. Rush coupon fodey to MOTOR
Book Dept., Desk 318, 250 West 55th St.,
New York 19, N. Y. /Schools, Bookstores:
Write for Discounts.)

OVER 4 MILLION
COPIES SOLD!

GREAT HELP TO
BEGIMNMERS
.'h & "All I do is read the instruc-

tloms. Haven't had any trou-

ble vet. A great help to
“ beginners. ™

—lae Drisabate. Alteana, Pa.

MOST PRIZED “TOOL"

IN SHOP

“Been wilng MOTOR Book
since before World War I1. It's
most prized “tool” in entire
shop. Mave used oither man- §
uals bul none 5o commpiele and
easy Lo undersiand as MO-
TOR's. The Anest source of
auto Info. "

—Wm. C. Hale. Dallas. Toam

<

- more ofien
- worth the price.”"

MORE WORNK,
MORE MOMNEY

Manual has helped me
Speeded up jobs and pot ex-

BEST WHEMN IN DOUBT -~

“Find my Manua]l mere and _Ff
mare aseful with each prob-
lem. Book is best when you
are In doubt about any Job
concerning automobiles. *
= lohm W. Baker,
Earle, Arkamias

SAVES TIME,
SAVES MOMNEY

- of time, considerable amount
of money, They are an svers
prefent help — equipment 1
can't do without.™
—H. D. Harfman,
Baltimare. Md.

NOW HAS OWM SHOP

“After T received MOTOR
Mitigal my work improved
MNow 1 have a shop of my own,
and repalir cars very quickly.”™ |
—5. Seelt. Valdesla, Ga.

CAN OVERHAUL AMY CAR

+ be without it."
- _w

MHEVER A “BUM STEER™

My work covers all makes and models
of curs, trucks. All of ua heére wse M 133
at one time or another. [t's never given
us & bum stesr.”™

—Guss Evans. Warren Ariz.

THE MECHANIC'S RIGHT HAMND

“Since using MOTOR have yet o find =

job T can't handle Helped me do tough jobs,

~# alsa rut my time on other jobs. Truly the
- mechanic’s right hand ™

=%. Molligan, Muttings Lake, Mass.

tra dollars in my pocket
The book I

=Eddis Sinabria. Brenx, N.Y.

“"Manuals have saved a lof

“Sines using MOTOR [ can over-
q‘ - haul any car. Before 1 got MOTOR

I didn't know anything Now [
r know a lof sbogt svery car. Can't

- Harsld, Julesbury, Cols.

4

FIX ALL THESE CARS

MAIL COUPON NOW FOR 10-DAY FREE TRIAL

[Attach o Posteord for Fast Action

'
American Cervair Imperial Didsmobile MOTOR Baak Dept
Buick Corvette jeep Olds F-85 | it .
Buick Dart Lancer Plymouth | = . R R Age..
special De Sata Lark Folara 150 West 551h 5., iplease primt)
Cadillac Decge Lincala Pontiac Il Mew Yerk 19, M. 7. R i e A et LN e b
t Edsel “HT:: Rambler I Ruzh to me at once
Chewy 1 Fairlane Shadehabay $z$2909090 ] | [ Bushio me Al ORER Ry, .cuceecissiesnssnasiaspse st aes Zone
Chrysler Falcon s Tempast ] MOTOR's 1963 AUTO
Comet Fard Menferey Thunderbird l' REFAIR MAMUAL. 1f 0 ),  Staie W R A e A
Continental Galarie Hath Valiant | 1 will remmit 52 in 10 days Also send me for 10 days” Pree Trial
I' 33 menihly for 2 & rl MOTOR s 1961 TRUCK REPAIR MANUAL.
enithly for I monlhi am If OK.. 1 will remit §11, plus delivery charge
’l & linal payment of $1.93 and sales tax, i any, in 10 days. Otherwise,
Seme 10-Day FREE OFFER on Brond-Mew j| (s 8¢ aevery charves § WL TR Bouk: MPANE 1 W SAPN.
1963 TRUCK REPAIR MAMUAL . and sales tax. il any) one Chedk hlrnlnnd ;l# A3g delivery
Covers 98 of all trucks, 1952 through 196, including §| o0k after that, Other- b il B o g BB
all new economy models. Over 2000 lllustrations; 300000 || wie= I will return the book Repalr Manual (or $11 for Truck Repair
facis. Exsy to use. Covers all gasoline sngines. plus GM. |  postpald in 10 days Manuali plos sales tax, if any Refund
Cumming. Mack, Perkins, Tniernational diesels. Ower l Hiaraniesd
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900 pages. For 10-day FREE Trial, check box in coupon.
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Sidelights on

AVIATION

Baby airliners for light-traffic, short-
haul routes may help solve the financial
problems of local-service airlines. An 18-
passenger plane, capable of 300 m.p.h. for
runs of up to 500 miles, has been proposed
by a local-airlines association. The plane
would be able to land and take off on run-
ways of 3500 feet or less.

e

Emergency landing areas capable of sup-
porting fully loaded jet aircraft can be
located from the air by a new method of
measuring soil hardness. A rocket pro-
jectile, called a penetrometer, is fired from
cannons mounted in high-speed jets. The
depth of penetration into the ground is
governed by soil hardness, and a decelera-
tion switch in the penetrometer measures
the impact. Set at a certain level, a bulb in
the tail of the penetrometer lights up if
the impact is greater than this level.

The Air Force, which is conducting the
tests, estimates that there are thousands
of flat land surfaces throughout the world

that could support a big jet in an emer-

gency, but the effort of sending land crews

in to survey each area is prohibitive.
e

Apparent-motion machines have been
found more accurate and much faster for
studying aerial - reconnaissance photos
than the traditional methods of overlays
and side-by-side. Apparent motion in-
volves blinking two photos alternately on
the same screen. The photos could be be-
fore-and-after shots of the same area to
determine military build-ups.

The study. conducted by the Boeing
Company, showed that apparent motion
was up to 42 times faster than side-by-
side. The pictures. taken at different times,
are projected alternately on the same
screen. Changes seem to flicker on the
screen, or swell or shrink.

e

When evacuating Indians by helicopter
from a flooded area in Alberta recently,
the Royal Canadian Air Force discovered
they evacuated 30 percent more than
actually lived there. They then discovered
some of the Indians were recrossing the
river to get another ride.

Yoron 1. Browrny

Aviation Editer

HOW TO
ADD WEEKS TO YOUR
HUNTING SEASON!

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

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

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

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

Bm ARCHERY COMPANY

Dept. PM-8 +« Rural Route One + Grayling, Michigan
POPULAR MECHANICS




In today's world...

What does it take to feel like a man?

It takes action to feel like a man. Takes pride,
too, and good, skillful training. Join the
modern Army’s Combat Arms program and
you’ll have all three.

Pride ? In Combat Arms it makes no differ-
ence whether you select Infantry, Armor, or
Artillery. You’ll be proud of any one of them.
And you'll end up proud of yourself, too.

Action? In today’s modern Army it's go all
the way. Every unit is smooth, fast, and flex-
ible. And every day brings fresh, new chal-
lenges. It takes real men to cope with them.

AUGUST 1963

Training? In today’s world nothing but
skilled hands and minds will do. The whole
Army is like a huge, well-oiled engine—with
men and machines -closely interlocked. It
takes men to fit into this kind of picture. And
the Army makes men like this—technically
skilled, competent, confident.

If you qualify you can receive extensive
training in other areas like: missiles, motor
mechanics, electronics, engineering—or any
of 150 other fields. Find out how to feel like
a man in today’s fast-changing world. See
your local Army recruiter today!
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Look for Some More Fords in Indy's Future.
Turbine Car Races 24 Hours on Kerosene

Jim Clark’s second place at Indianapolis
has shaken up the racing trade more than
a little. Driving a radically different sort
of car with a modified aluminum passen-
ger car engine that used pushrod valve
gear and ate pump gas—he moved at one
time to within 5 seconds of winner Par-
nelli Jones.

Jones' car, which posted the highest
average speed ever, 143.137 for the 500
miles, was a classic Offenhauser-powered
solid-axle car driven on the ragged edge.

Some observers were of the opinion
that had it not been for the oil that Jones'
car spilled on the track, or the fact that
several drivers made it possible for Par-
nelli to pass during the yellow flag caution
laps (after an accident), Clark might have
caught him and won the race. This is one
of those fascinating “ifs” that will keep
the fans arguing all winter.

Several items are not iffy, however. One
is that the days of the four-cylinder,
methanol-fueled overhead camshaft Of-
fenhauser engine are numbered. Next May
30th, a whole flock of genuinely Detroit
based engines could be on Indy's grid.

Nothing could make this more certain
than the story going the rounds recently
that a group of sponsors of the Offy-pow-
ered roadsters have banded together and
are putting pressure on Indy's govern-
ing body USAC (United States Auto
Club), to prohibit cars weighing less than
1500 pounds from entering the race. This
would mean that the Ford-Lotus, Mickey
Thompson’s cars and other new light-
weight designs could not run. The reason:
Offy roadster owners have large amounts
of money tied up in cars like this year's
winner, the Agajanian-Willard Battery
Special, and they have a feeling that
next year, the lightweight Ford-Lotuses
et al. could fill a lot more of the first 10
places than the Second and Seventh that
they copped this year. In effect, if the
rumor is true, the Status Quo boys are
saying, “You can't race your fast cars
here, this race is for slow cars!”

A quicker way to kill interest in the
Memorial Day spectacle can’t be imagined,
and we can't see Indy's owner, Tony Hul-
man, putting a stopper in the path of prog-

ress just as the track regains its former
status as the U.S. auto industry’'s most
exciting and colorful proving ground.

We think that there’s more than one
Ford in Indy's future.

Traditional patterns of engineering are
being challenged all over the map this
yvear. Recently a BRM (British Racing
Motors) car, powered by a turbine de-
signed and built by the Rover Motor Co.
of Solihul, England, placed Seventh over-
all in the 24-hour race at LeMans, France.

Although not officially scored because
of its unique engine, the Rover-BRM
finished ahead of everything but the
fabulous Italian Ferraris, the cars which
have carried development of the piston
engine to what may well be its limit.

Rover's turbine performed beautifully,
just 10 miles-an-hour slower than the
winning Ferrari's 118 m.p.h.

What does it prove? Basically that the
turbine can compete in performance and
durability with the piston engine and do
s0 on more economical fuels. The Rover
raced on kerosene.

Chrysler's newest turbine (p. 26, July
'63 PM) has vet to win a race, but the
important thing here is that they have
discovered that it can be produced quick-
ly and at a price competitive to that of
piston engines. A figure of $350 for the
power plant in full production was judged
as “a reasonable expectation” by one engi-
neer. Reason for the confidence in such
down-to-earth prices is Chrysler's use
of non-exotic materials and methods of
manufacturing the ecritical high speed and
high temperature parts. For example, tur-
bine wheels, rotating at 46,000 r.p.m. at
1800°F'., are made of a low-cost iron alloy
by investment casting (wax molds).

Most auto engineers agree that the tur-
bine has several corners to get around
before it reaches volume production, while
the piston engine is healthier than ever.

Is Our Face Red Department. In the
June 1963 Listening Post (page 82) we
mentioned only two overhead valve V8s
of 10 years ago, Olds and Cadillac.

In addition, Studebaker, Lincoln, Buick,
Chrysler, Dodge and DeSoto had over-
head valve V8s back in '53.

POPULAR MECHANICS



advancement . . .

The world is moving fast these days. In good
times and bad the ability to handle mathemar-
ical problems in our age of electronics, soto-
mation and nuclear science is becoming more
and more necessary for promotion on the job
and for higher pay. If you dom't think you
have what it takes—and if you believe thar
“"math” is beyond your power—then you're
in for the biggest surprise of your life!

For mow you CAN leara 1o DIVIDE, MULTI-
PLY. ADD and SUBTRACT fgures not only
quickly and eavily—but abo in & FRACTION
of the time the average person requires! You
can  actually solve suwch tough problems =s
multiplying a 5-figure number by s T-fgure
number in your head without ever touching
pencil vo paper . . . or dividing 536791 by
284, for example, in exactly 19 seconds—even
if you “Aunked” math in school!

The secret of sucoess in "mach” & NOT
laborious study and wearmome practice—bur,
oa the contrary. knowledge of SPECIAL
SHORT CUTS. LITTLE-KNOWN METHODS
of calculation and arichmetical “tricks” that
take the work and gamble our of fguring
These methodi—so new and radical that they
have not yer been incorporated in our school
systemi—+take but a few hourns 1o learn. Yer
they permit you to OUT-THINK aad OUT-
FIGURE the average high school and college
graduate who hasn't had the benefit of rhese
amaring methods! You can even BEAT AN
ELECTRIC CALCULATOR in asswering mag

problems’
% Figure with

SPEED and ACCURA

“E-Z MATH” shows you im plain, casy-to-

NOW YOU CAN SOLVE
“TOUGH” MATH PROBLEMS
LIKE THIS! N
47952 x 3:3%1!-‘ -

AS EASY AS 1 4

GET A BETTER JOB WITH HIGHER PAY,

his
numbars  thay

ha knews

7

SECURITY IN THIS ATOMIC AGE!

Yes, in just hours you can turn into a “math wizard” even
though you know little about arithmetic! Surprise your friends
with your “E-Z MATH" ability . . . enjoy job security and
a better job . . . Increase your self-confidence
and prestige—all through amazing new “E-Z MATH".

Sharpen Your Brain Power—
with Short-Cut "E-Z MATH"!

Imagine being asked 1o divide 38634 by 8914
—and ranling of the snswer absolutely cor-
rectly in 7 seconds! Dr—-multitlriu 169.34
by 9817 and coming uwp with the correct re-
sult im 11 secomds! Or .ddi?_lg numbers
each with & digim—and !uﬁpg the right
total every time! People wnl ASP =t your
Tabwlous liEhtnEnl-quit‘h mind. You'll be able
o JUGGLE numbems . . . do STUNNING
TRICKS . . . amaze your friends and boms—
and be a “master mond!"

With a knowledge of “E-Z MATH” you mo
longer need be purzled by such every-day
figuring a5 computing intcrest charges on in-
stallment purchases . . . division, multplica-
von and addiviea of fractions . . . ding
long rows of numbers with 100% sccuracy
« - . adding and subtracting fractions from
whole numbers—plus many, many other prac-
tical and valuable pointers you will use daily
to your advantage. The few hours you spend
with this course will really pay off. Numbers
are the basic imstrament of all scientific and
technical work. The man or woman who can
use “math” s rewarded, recognized guickly,
moves abrad in his job Fasver and more sarely!

Order Today on
No-Risk Free Home Trial !

Send for "E-Z MATH" today on our mo-risk
maoney-back guaranree: use the book for 30
days . . . prove 1o your own satisfaction how
far a knowledge of "E-Z MATH” can ad-
vanoe you in business and social life. If you
don’t agree that this i the benl fweesimesi
you've ever made . . . if your family and
friends aren’t AMAZED by your mew ability—
return the book for full and prompe refund.

WHAT

“My 10-year old hod nearly always Failed arith-
matic with cld -method arithmetic. Then he found
my copy of E-I MATH. Mew in lews fime than
vou oon put the aumben on & blochboard, he

man s multiplying
should or-
dinarily producs the en-
vwer in about 4 minwtes.
The anywsr oppesr en
his  blockboord in  lews
than 153 asconds Fflay! Yer
linle abewr
math! As = matter of oo

CAN YOU SOLVE THESE EVERY-DAY
BUSINESS AND SOCIAL ARITHMETIC
PROBLEMS IN THE TIME ALLOWED?
YOU CAM DO THEM EASILY EVEM
WHENMN BLINDFOLDED—AFTER YOU'VE

(Selve in
9 seconds!

L‘g‘ X '!' = ? (Solve in 4 seconds

)

THEY SAY:

“My employes, Jos Molens, cthed for o betier
i | recommended he read "E-I MATH. Mow

interest par month amounts

to what percentogt yearly
(Solve in 4 seconds)

367 X 75 = ?
(Selve in 3 seconds

]

ieb.
that he con do "lough’ problems easily, I've pro

mated him to heod of hiy department with a 333,
wawkly inceare in poy. | now suggest ell em-
ployses read ‘E-I MATH' if they want o get
ohead in their joba.™

tan multiply EXIPITIAET by 12, Iv's amaning and
incredibly eosy. | vse it myself on my job ond
my wile vies it o chech grocery Fan™

A Fother

Tou hoave o wnigue new teoching for
which | compliment you. 11's the best | have sver
seen. Pupils’ morks seem
te be climbing os o re-
selt. Sheuld help in ony
ok, Exeelleni for home
twhoring wae.""

=5CHOOL PRINCIFAL
“Thank yeu! Thank youl!
Thank you! ANl our child-

understand  language how o cur  fguring
time in HALF and even in QUARTERS—
and at the same time arrive at the correct
smawer in every case! The methods and shor
cuts you learn im "E-Z MATH™ are fool
proal . . . require slmost ND memorizstion
« -« ond are 30 prectical that you'll ind your-
sell wing these sysems virtually every day.
You'll become an expert in no time st all.
Before you know it—you're resdy to move

Busineis Eascutive

-------------- L e

MAIL NO-RISK FREE HOME-TRIAL COUPON NOW!

E-I MATH PROGRAM DEPT. R-82
285 Market St., Newark, NEW JERSEY

imto thet important job you've always wanted n ove wviing your ays- OK! Preve to me that "E.I MATH” can being me higher pay. pres-
. dri head in greater respomsi- i : : tige ond sociol advancement! Rush bock to me id in plai
bl g = 5 vt o gl Moo wrapper for M-day free sxomination and uee. If upﬂ: th .

My husbond ond | ore wa-
ing it—and it werkal My
husbond has oiready

bility st higher pay . . . and to amaze, sur-

everythi ebaut "E-I MATH"=] mw{-ﬁ
¥ ou  soy - =1 ma '
prise and delight your friends with your mew e LA

prompt refund. | om snclosing $2.98 os poymant in full.

magic powens of mental arithmetic'! Yes, ceived © job advoncement .
“math” will open up mew opporrunities for $ with ‘:""'“‘_"“"_ boeat in NAME AGE
you, since the person with “math” know-how ::. ":' ;;;,"'"' . (Plecss Primt) l
can just about “write hiv owns dicker.” HOUSEWIFE
E-Z MATH. PROGRAM  °*™ "0, 2 vy B "
* Newark, MEW JERSEY cry . LOME STATE .
9 Trire contants copyvish 1S R L R LT R
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BUILDING CONSTRUCI ION

OFFERS RICH REWARDS

Over 300,000 jobs open in Building
Construction most years, Over 1 rml-
lion homes are built. Pay is i
Be a craftsman, Iilueprm'l raq?lar
estimator, supervisor...orf a c<on-
tractor. MNew easy CTl course trains
you at home. Eorn cash while train-
ing. Moil couvpen for free facts.

[ S S S—————— - N —

l tﬂH.HEICIAI. TRADES INSTITUTE, Dept. C-133
1400 GREEMLEAF AVE. = CHICAGO 126, ILL,

I NAME AGE
ADDRESS
I CIT‘I" ZIONE STATE

MY SPARE TIME HOBBY
MAKES ME

$5% an hour
CASH PROFIT

STIIIT YOUR OWN SFIIIE TIIIE BUSINESS |
You can turn your spare time into Big Cash Profils

.;55‘5 with your own COMPLETE SHARPENING SHOP , . .
6‘-‘"’3!:;

Grind saws, knives, scissors, skates, lawn mower
. all cutting edges. Your Own Cash

blades . .
Business with no inventory . .
no experience needed.

Cost — time payments only %$15.00 a

month. Send coupon today.

. fight at home ...

FREE BOOK tells how you can start your
own spare time business while you are MH
still working at your regular job. Low BOOK

Send Free Book “LIFETIME SECURITY".
gation.

Mame

BELSAW SHARP-ALL CO. 714 Field Bidg., Kansas City 11, Mo.
Mo obli-

Address

State

For a Complele Book of Professional Secrels

(oncrele llems . . .
SEND 5200

rushed fo you by FIRST (LASS MAIL

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

Plus lHlustrations

O Products

And Prices 01

Over 300 Difiereni
Molds You (an Use
To Make And Sell

Omamental

Tune in on the

nventors

Aircraft powered by the sun and capable
of flying 1000 miles per hour at altitudes
up to 300,000 feet could result from patent

| 3,089,670 granted to Elmer G. Johnson of

Fairborn, Ohio. Solar power would be
trapped in an accordionlike device beneath
a rectangular wing. Needing no fuel, the

| plane could fly indefinitely.

-

The irate golfer who flubs a birdie no
longer has to wrap an expensive niblick
around a tree to relieve his feelings. In-
stead, he can let fly with a simulated
“breakable” golf club, patented for just
such crises by Ashley Pond III of Taos,
N.M. Described in patent 3,087,728.

o

Rotary lawn mowers can be sharpened
in seconds by inserting a new sharpener
through a hatch opening and letting the
mower’'s motor do the work. Patent 3,085,-
387 went to Will M. Harper, Monroe, La.

A

Photographers can mount their own
slides with a motor-driven (or manually
operated) binder that does the job in less

| than 10 seconds. It can also be adapted for

binding other types of material. Patent
2,028,754 was granted to Dallas H. John-
son, Avon, Ohio.
o
For bumbling parkers, patent 3,088,431
describes a device that indicates the posi-
tion of the front wheels of an auto directly
on the dashboard. Inventor Martin Brown-
shield, Dobbs Ferry, N.Y., designed it to
help drivers park in tight quarters.
o
An automobile that converts into an air-
plane—using the same power plant—
earned patent 3,090,581 for Einar Einarson
of Farmingdale, N.Y. For air travel, stabil-

| izers and wings are put in place and road

wheels are raised. The craft has remov-
able propellers fore and aft. On the high-
way, wings and stabilizers are removed
and front and rear hoods drop down to
give it a conventional auto appearance.
o

An antisubmarine airborne rocket in-
vented by three China Lake, Calif. men
sports a small parachute for slowing the
missile down before it hits the water, thus
reducing malfunctions, The weapon is
said to be smaller and simpler to make
than conventional torpedoes. Patent 3,088,-
403 went to James T. Bartling, Orville J.

| Saholt and Bernard Smith.
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WHAT ALL car owners, even
HOT RODDERS,

want to know about

UNDER CAR CARE

FREE ""HAPPIER DRIVING"
PAMPHLET TELLS ALL!

" You're looking at the underside of things
i 7 that make it safe and more fun to drive
e | vour car. That's true whether you're a
PRt 7 hot rodder on a drag strip...a “"500" Mile
7'/-"1 racer...or Mr. or Mrs. ,}.} ical American
[ s e i Car Owner! Bear *Under Car Care”
L makes driving more funand it’ssafer, too!
/ Bear Wheel Alinement, both front and
i\ rear, makes steering easier; doubles the
mileage. Bear Balancing ends vibration
fatigue. You get a smooth ride. Bear
Brake Service makes stops sure, safe,
with no hard pedal to get you leg-
weary! Lots more facts you ought to
know are in the Free Bear pamphlet

| - "Happier Driving.” Mail coupon
\ COUPON or look for the service center
displaying the sign of the
-IBIEEAIR.
|
Mechanics . . . Shop | MAIL THIS COUPON with your name and address to l
Owners . .. Car Factory , BEAR MFG. CO., Dept. PM-3, Rock Island, lilinois
Engineers . .. Students from | I'M interested 1 "HAPPIER DRIVING"” PAMPHLET |
all over the world come to | ! NS¥INEYOU 1y gEAR SERVICE AS A BUSINESS |
the BEAR SCHOOL. It is the only | FREE of cost OPPORTUNITY
one in the world devoted exclusively | or gbligation: [ BEAR SCHOOL FACTS I
Copyright 1963 Bear Mfg, Co. to the science of Under Car Care. b e e e e o e e e 02T

YOU WILL NOT LOSE YOUR KEYS
WHEN YOU CARRY THEM ON A

KEY-BAK

L . KEY-BAK is worn on the

belt. 1t reels back your
keys; keeps them safe,
handy, and out of your
pockets. Pocket-watch
size. Polished chrome fin-
ish. 24” long stainless-
steel safety chain reaches
all locks. Ruggedly built
for years of use.

$on L,

L Just our . . .
| Corcoran’s all new

| Ctalog, Our tare Buy KEY-BAK at your FACTORY
b est selection ever hardware or hey Shﬂp ar GUARANTEED
- :‘r'.':lln'-l-nag;“ﬁ;ﬁwg send today to: INDEFINITELY!

equipment.

i R %and for vour free .8 West of Mississippi East of Mississippi
Noiedd ol i — all Rebbisiet by Crean: LUMMIS MANUFACTURING CO.|  CTL COMPANY
Includes boots, clothing, hunting equipment, tents 2242 E. Foothill Blvd. 1710 W. Stewart Ave,
and dozens of other specialties. Pasadena, Calif. Wausau, Wis.
CORCORAN, INC. OVER THREE MILLION KEY-BAKS HAVE BEEN SOLD
BOX PM-83, STOUGHTON, MASS. S0 0 I i e
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America’s Oddest Export:
Mysterious Ginseng Root

AMONG THE EXPORTS in which
America leads the world, the strangest is
one of man's oldest home remedies, the
ginseng root. Ginseng has been used for
centuries by the Chinese and other Asian
peoples as a cure-all and aphrodisiac.

The ginseng plant is found wild through
much of the Northeast—particularly in the
Appalachian Mountains—and in the Mid-
west. Mountaineers and farmers have been
digging 'seng since the early 1700s when
it was found here by a missionary to China
who was paying a visit to America.

The term “ginseng” comes from the
English translation of the Chinese ideo-
graph for the plant, which means “image
of a man." Often, roots are found in a
manlike shape, but contrary to legend,

GINSENG PLANTS usually
have two to four prongs,
sometimes more. Each prong
has five dark-green leaves,
two of which are smaller
than the others. The red ber-
ries bring up to %24 o
pound. The Chinese often
prepare ‘seng by boiling it,
or they grind it up for use
os a condiment. Since the
West German firms
hove token some ginseng
for use in pills, face creams,
aspirins, elixirs and vitomins

war,

these are no more valuable than other roots.

Fall is the best time of year to dig 'seng,
after its thick clump of berries ripen, al-
though many root hunters take it in spring
and summer also. It's usually found in
wooded and brushy areas, burned-over
forests and even along abandoned fence
rows. Roots must be carefully cleaned and
dried to avoid breakage.

The Red takeover in China reduced the
'seng market somewhat, but Thailand, Ko-
rea and Hong Kong take most of our crop
—with some going to Chinese Americans.

Prices for wild root run from about $21
to $27 a pound, 36 to $10 for cultivated
root, according to the William J. Boehner
Co. of New York, which exports about a
third of the $2,000,000 annual crop.

POPULAR MECHANICS



JEEP OWNERS

RE-POWER NOW WITH A V-8 OR 6 CYL. ENGINE — USE
FORD—(HEY.—MERCURY—GM(—PONT—STUDE—DODGE OR PLYMOUTH
In Jeeps, Jeepsters, Sta-Wean, trucks. Maiser & H. J. cars.
Comnversion Kits $45.35 to $56.90. Want fast action? Give us full
information, send $15.00 Dep. and we will ship correct kit. Bal
COD. Send full amount for prepaid shipment, Wire, phone or write
teday. Details FREE.

HOOSIER MACHINE PRODUCTS CO.

312 8. E. 6th St. Phone 276-3442 Pendleton, Oregon

OUTDOOR FIREPLACE
in YOUR OWN BACKYARD

3400 worth of sond ond cement pro-
duces this attractive fireploce. Sells on
sight from 560 to 5$80. Eosy to start
your own profitable business in your
bockyord. Mo experience necessary.
Big profits, Exclusive monufacturing
territories. Write immedictely for full
details. General mochines sold 1o U.5.
Government. Decler inguiries invited,

GENERAL ENGINES 0., INC. Ortars, e 4o

WARN.HUBS

STOP 2-WHEEL
DRIVE DRAG—
| Save gas, gears, tires

Wirn Hubs on your 4-w.ad. give
it double-duty value thru eco-
nomical  free-wheeling  2-w.d
with added pep, .-upn.'l.l amil han-

""" dling ease; plus normal 4-w.d.
vsed by the — automatically with Warn
majority of Lock-0-Matics, munually with
d-w.d, owners Lax klng Hubs, See yoor dealer

E WARN MFG. CO., INC.
R

iverton Bax &064-A7, Seattle BB, Wash.

MANUFACTURE this BEAUTIFUL |

earnings are the best in years

If you are always short of cash, watch repairing offers
a sure way to add to your income. Trained. part time
repairmen report earnings of $5-%6 an hour. You can
start these dollars coming wvour way if vou prepare
yourself now. Skilled watch repairmen are in short
supply and getting scarcer.

In these uncertain times, it's good job insurance to
know a second trade like watch repairing. Strikes occur,
Layoffs happen. Automation wipes out jobs overnight.

CHICAGO SCHOOL OF WATCHMAKING
FREE SAMPLE LESSON

The unigue Sweazey System teaches you to re-
ﬁalr Swiss and American watches step by step.

o previous experience needed. Diploma
awarded. Tuition? Just §5 a month—a fraction of
what it would cost to attend school in person.

Send today for a free sample lesson. No obliga- E:,',{cf‘aﬁur’:f lﬂfﬂ}ﬁgﬁﬁfﬂﬁﬂu‘umn .
tion whatever. No salesman will call. ® Please rush FREE SAMPLE LESSON and full information to tell g
:me how I can learn watch repairing at home :

L] -

CHICAGO SCHOOL OF WATCHMAKING R PSR REPERER AGE........ 8
Founded 1908 B RTVENRRIREIRY: . oo o o5, L E

O ZONE....... BTATE........... 3

FOX RIVER GROVE,
AUGUST 1963

ILLINOIS

wrn WATCH ¢
REPAIRING

Opportunities for full or part time

<= D/

DISCOVER EX(ITING PROFITS
Hidden in America’s Mountain

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

spare time, full time — learn at home

400 million Appliances are in American homes
right now. 76 MILLION MORE are bought
each year. People need them fixed, good times
or bad. YOU make good money repairing them
in your basement, garage, even on your kitchen
table. No experience needed!

FREE BOOK TELLS YOU HOW
24-page FREE BOOK tells about “*Applance
Boom' — how you can cash In on it. FREE
BEAMPLE LESSON shows how simple our

Instruction is — how NRI can quickly pre-
pare you for profitable future — how ¥you
even get, AT NO EXTRA COST, your own
Appliance Tester Kit worth $32.50.

Get FREE Book and FREE Sample Les-
son mow. Mall coupon below, letter or
posteard. No salesman will eall.

-..“"h..

I HATIORAL RADID INSTITUTE, Applionce Division
Dept. AH-3, Washington 18, D.C.

I Send Free Book, Free Appuan:e Repair
Course Lesson. Am interested in

l [] Spore Time Eornings [ ] My Own Business

I [] Better Job

I DRRIEE san sndnnnnsaasnsn sntddaisionsnenssnes
AdAresS..ovnssnsines aa sasasana

I City... . Z-:me Stlte van

e ltwcdl'ltd Member National Home l'hﬂr Council =

e

Sickness strikes and savings vanish. Retirement comes
all too soon.

That's why a knowledge of watch repairing will stand
vou in good stead. It gives you a second income you
can fall back on at any time. It's a light, clean trade
reeded everywhere watches are sold. It eases money
and retirement worries for you can work at it all your
life. Age is no barrier. And if you want a business of
your own, it will lead you gquickly to it.

WILL TRAIN YOU AT HOME
IN YOUR SPARE TIME
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LEARN MORE-EARN MORE

WITH MODERN AUDEL GUIDES

YOURS FOR FREE EXAMINATION - SEND CARD AT RIGHT »

AUDELS

DOMESTIC
COMPACT
AUTOS

Mrryal

Repairs Ser

serve a5 a ready reference guide for
ienced serviceman 3:*.-:I go-ii-yo

owner alike, Covers
Ius. Approx. BOO p

Now Ready!
ANOTHER
AUDEL GUIDE

Designed to provide
serviceman, owner and
operator with informa-
tion on mainlenance
and repairs of domes-
tic compact cars, Will
EXDEr-
self car
pairs and accessories,
£s. £5 45,

Circle Ne. 50 In Coupon

Authentic, concise treat-
ment of practical radio
problems for engineers,
service-men & amateurs.
400 0, 1088 Pgs. §5.00

Circle No. 3A In COUPON

Complete guide for heat-
ing. wenbilating and air
conditioning workers. 57
Chapters trade secrets!
910 lllus. 966 Pgs. $5.00

Circle No. 41 In COUPON

A AR 0w

"{ BLUEPRINT
. READING

A FOR MECHANICY

e

Secrets of blueprint read-
ing. step-by-step in easy
stages All types covered,
Mone other like it!

Illus. 448 Pgs $3.00

Circle No. 25 In COUPON

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

500 INus. BG4 Pgs. $6.00

Circle Me. 2 In COUPON

Just off press! Practical,
modern guide for paint-
ers, apprentices, home
awners & all paint users.
lilus. 585 Pgs. $4.00

Circle Mo. 7 In COUPON

Entire subject in every
detail. 31 Chapters. 617

diagrams, hook-ups and
drawings. Indexed.
Iflus, 1000 Pgs $5.00

Circle Ne. 27 In COUPON

Ten all-inclusive volumes
Complete electrel. encyc
OQuestions & answers &
trial tests for study. 9000
lil. 5000 Pgs. Set $22.50

Circle Ne. 154 In COUPON

Study or reference. First
principles thru 3l phases.
Emphasis on mech. and
eng. problems. Indexed.

550 Illus, 672 Pgs. $4.00

Circle Ne. 11 In COUPON

Four all-inclusive wvals.
Modern construction for
carpenters, buwiders, and
all woodworkers

3700 10 1600 Pgs. Set $9

Circle Mo. 8 In COUPON

A guide for mechanics,
drivers, trouble-shooters,
etc. Both gas & diesel
78 Chaplers Indexed

Iihes. 1376 Pgs.  $5.00

Circle Mo. 5 In COUPON

Brand new fitle! Con-
struction, operation and
repairs on all types of
modern gas engines

lllus, 467 Pgs. $5.00

Circle No. 48 In COUPON
34

Just off press! Al phases
of outboard motor repairs
and maintenance. An es-
sential boating tool!

lius. 400 Pgs.  $4.00
Circle Mo 49 In COUPON

Two vols. New, giant home
repair and project guide.
Step -by-step plans and
charts. Alphabelized

Iilus. 1000 Pgs, Set $8.95

Circle No. 43 In COUPON

Ready guide for mechan-
ics, stdnts. & car owners
Theary, construction and
servicing of modern cars,
lus. 1132 Pgs.  36.00

Circle Me. 1 In COUPON

vm.nms
*' . GUIDE

el {4k

Concise, practical guide to
operation & maintenance
of all welding machines.
A must for all welders.
Illus. 608 Pgs. $£4.00

Circle Me. 10 In COUPON

Four praclical vols. Last
word on construction for
bricklayers, stone masons,
cement workers, etc.

2067 111 1100 Pgs. Set $9

Circle Mo. 26 In COUPON

Practical guide to instal-
lation, trouble-shooting &
repaining. Inc. color sys-
tems. 18 Chaptlers,

225 llus. 500 Pgs. $5.00

Circle No. JB In COUPON

Four books in cne. Mod-
em systems & machines.
Inc. quick freezing, waler
coolers, efc. Indexed.

Ilus. 1360 Pgs. 3500

Circle Neo. 14 |n COUPON

Four vols, of ready refer-
ence for plumbers, steam
fitters, gas fitters, sheet
metal workers, efc,

3642 1. 1670 Pgs. Set $9

Circle Mo. & In COUPON

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

320 llus. 416 Pgs. $3.00

Circle No. 28 In COUPON

ADDITIONAL IMPORTANT TITLES

The followind Avdel Guides are all e best in thelr fields,
wiitlen in clear simelg +l'|"llbl1 all lawishly ilusirated, I:In:l-
e numbers wanled o POST CARD af right. All books
are senl fof FREE EllHlNA‘I’W‘H‘

Mg, 4 HANDY BOOK OF ELECTRICITY, 1031 Poges 1500
Ha, ¥ DIESEL INGINE MAMUAL 440 'I‘I 400
Ma. 17 MACH. & TOOLMAKERS HAMODBOOK, 1730 Pages 4.00
Mg 13 WIRING DIAGRAMS Light & Power). 304 1.5
Mg I¥  SHEET mETAL H.'!'IIIN' LAYOUTS, 1152 Poges  7.50
Me 30 SHEET mETAL WORKERS MANDBOOK. 448 Foge: 100
Mo )1 WECHAMICAL DRAWING GUIDE. 191 ] 135
Mg 33 MECHANICAL DRAWING & DESIGH, 410 = 100
Mo, 34 ELECTRICIAMS EXAMIMATIONS. I72 150
Mg, 15 ELECTRIC POWER CALCULATIONS, 480 100
Mg 34 ELECTRIC DICTIOMARY. 9000 Terms 150
Mo 37 POWER PLANT ENGINEERS GUIDE. 1558 Poges . 400
g M ENGIMEERS & FIREMANS EXAMS. 344 Poges 1M
Mo 40 PUMPFS, HTDRAULICS, AR COMP., 1248 Poges 800
Mo 43 MILLWRIGHTS & MECH, GUIDE. 1248 400
Mg dd NEW MECHAMECAL DICTICNARY. T13 &9l
Mg 4 MAGH OF LANDSCAFING. 178 Pages a9
Mo &b WATER SUPPLY & SEWAGE 438 4,00
Mo 4F GUIDE TO CREATIVE PHOTOGEAPHY. 414 Poges 393

POPULAR MECHANICS



Short-Snort Turbine Gives Extra Kick

Half a dozen different turbine engines
are now available to add from 45 to 360
horsepower directly to your car’s rear axle
whenever you call for it.

Installation of the supplemental Micro-
turbo engines is hardly more than a bolt-
on operation. Just remove the differential
inspection plate and bolt the turbo in its
place. Then hook up a tank of turbine fuel,
the spark plug wiring, and—for the -
second starting cycle—a five-pound CO:

bottle of oxygen. A one-way Borg-Warner
sprague clutch passes the turbine's power
to its own pinion gear and on to the dif-
ferential ring gear.

The manufacturer, Turbonique Incor-
porated of Orlando, Fla., says its Micros
can be adapted for almost any fuel. As
built, they use Thermolene, a special, ni-
trate-based mixture now costing about 15
cents a pound. Microturbos also are avail-
able in kit form or as a group of castings.

What Comes Next—Plastic Igloos?

With foam-flotation at bow and stern, a
new 17-foot fiberglas kayak tips the scales
at only 70 pounds. It's designed to be car-
topped to the water, and includes ample
under-deck storage space for overnight

AUGUST 1963

camping gear. Complete with double pad-
dle, adjustable seat and footrest, this up-
dated Eskimo runabout sells for $279
F.0.B. Graves Yacht Yards, 6 Beacon St.,
Marblehead, Massachusetts,




Hacksaws Are
Getting More
Versatile

Too often, when a manufac-
turer claims to have improved
a hand tool, he's merely given
it a new shape or jazzed up
the finish. But three unusual
hacksaws by Dreier Bros., Inc.,
7301 5. Woodlawn Ave., Chi-
cago 19, Ill., are actually more
versatile than conventional
models. For example, the Chal-
lenger (photo, right) and Jab
Saw (center) will both cut
flush with the work surface—
something you can't do with
most hacksaws. In addition, we
found the Jab Saw excellent
for cutting plaster and gypsum-
board, and both it and the Low
Boy model (bottom) will get
into places that are impossible
to reach with a standard saw.

Prices: Challenger, $4: Jab CHALLENGER BLADE turns 90 deg. for flush cuts. Model
Saw, $3.50; Low Boy, $2.75. also has odjustable tension wheel, blade storage in frame

Pae =¥ 5 hee R

BESIDES CUTTING FLUSH, as shown, Job Saw is ideal
for work in tight corners. Also doubles as keyhole saw

THIS MODEL cuts inside a hole os small as an inch in
diameter. Blade is tensioned by turning handle to right

POPULAR MECHANICS



says William E. Myers, Jr.,

Train at HOME—Earn While You Learn. Add 50%-
100% to YOUR INCOME with easy spare time
earnings. Cash in on the nation-wide shortage—
trained locksmiths in great demand! Quickly step
into a big pay opportunity job or start a high-
profit shop of your own.

Earn Extra Money RIGHT AWAY! All Master
Locksmiths Special Tools, Equipment and Sup-
plies furnished for use with course.

Age, education, minor physical handicaps don't
matter in this growing trade. You can quickly
qualify as a skilled locksmith. It's like a fascinat-
ing hobby. Study at home as little as one hour a
week. Gain practical experience through complete
well-illustrated lessons. Do real jobs on car locks,
house locks, padlocks and safe locks, under the
guidance of experts. FREE Illustrated Book, write

now. LOCKSMITHING INSTITUTE.

{Div. Technical Home Study Schools)
Dept. :HH-:I.,. Little Falls, New Jersey

“I'M MAKING $1000 MORE A YEAR

—and I'm just getting started!”
Philadelphia

* ..l am now moking my full income from Locksmithing.
It*s mare than $1000 a year higher than before. All my i
thanks te your Locksmithing Institute Course.””

'Be a LOCKS

00
Special

PIERCES
METAL

Specially weighted & 'h-lllﬂl‘frl point Terses rluhl into bull's eye wilth
a wallop” Pasibive ESCUr p penetration! Easy throwing! Hard
hitting! Excellent for hunt n.c game, sellfdefense, fun. Cullery sieel,
doulle edge. Hig 107 long, I.A"ﬂl'l'hl‘r hm!LI'It- You mustl be lit1'|1..'h|:e-ll rrr
your money back. Price Postpad 51.00. Leather Sheath S0e.
fedsional Knife Throwing Book 25¢.

Imported Stiletto I(mfe

U‘FIHI- W!TII
FLIC = s i
FING [l I.H

' Throwmg I(nlfe ?

Frevents
hlade from snapping shut when in gse. Push button release. Conven-
lent pocket size, yet rugged. Fine guality, polished nickel-steel razor-
sharp blade. P CES METAL. Narrow, Lapered stileito blade with
thirk rigid backbone for heavy duty use. Fine outdoor knife for sports-
men and emergencies. Comfortable handle. Safety guards. Ppd. $2.50

JﬂHH!ﬂH SMITH & CO., Dept. Detroit 7, Mich. |

*1,000 DOWN

PUTS YOU IN BUSINESS

balance on easy terms

EARN

*10,000

AYEAR OR MORE
Own a

Tastee-Freez

Drive-in

Year "round business.
Sell Tastee-Freez soft
ice cream products, hot dogs, hamburgers, irench
fries, shakes. No experience needed. We train you.
Information FREE.

TASTEE-FREEZ, 4311 W. Belmont, Chicago 41, Dept. PM |
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liﬁi e
%\ pieces of professional lqmpmgn[ !
,.'2 Supplied [ RESEY
fnr use with :uurse )" n AL

Q
I

T

MAIL -n&séb /
COUPON
for FREE Professional Equipment |
ILLUSTRATED includes '
i LOCKS - PICKS—PARTS—KEYS
For a [uture as smm Tﬁm l SWI.IES
your own boss or all FREE for use with course.
in a high-pay "
:.:rl"“";';:';:" I ﬁ:‘:‘ Accd't Member Nat'l

trated Book. Home Study Couneil.

Only school of its kind. Licensed by State of
New Jersey. Approved for Veterans.
= MAIL COUPON NOW = ===

9

i

1
: LOCKSMITHING INSTITUTE, oept. 108-3 1
1 Little Falls, New Jersey 1
b Please send FREE lllustrated Book—*"Your Big Oppor- !
! tunities in Locksmithing,” complete Equipment folder !
: and sample lesson pages—FREE of all obligation—{no :
y Salesman will call). M
' { Please Print) i
i F LT U SO Sy e o S S N PR SR '
S R i I o A i X

T

A Unique Sparetime ™\ [forfor
ﬂ-f of profits
in 90 days

BUSINESS '
Opportunily_ '

Circular saw blade sales are booming. And every blade sold
needs to be sharpened sometime. Take advantage of this
opportunity by finding out about the extraordinary profits
available in saw sharpening. New Foley Grinder sharpens
circular saws 37 1o 44" in diameter. Every community and
suburb needs this important service.

NO EXPERIENCE NECESSARY!!

Mo need to be @ mechanical wizard to operate! Precision
Foley Grinder and easy instructions make anvone an expert
overnite. Men, everywhere, are averaging $6 an hour in
their sparetime with this low cost machine.

MINIMUM DOWN PAYMENT!!

Get information with all of the facts plus how to start your
own business for a modest down payment. (Equipment will
pay for itself out of profits in 90 days by sharpening only
2 blades a day.) Write, today, to:

Fo LE MANUFACTURING COMPANY

816-3 Foley Bldg., Minneapolis 18, Minn.
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EARN 510,000 AYEAR

LET ME PROVE
to you that the
average starting
salary of our grad-
uates is $4,300.00
per year.
After becoming
familiar with the
industry their sala-
ry usually increases
to $6,000.00 to
$7,000.00 per year.
When they become specialists, or part of
management, they can earn $8,000.00 to
510,000.00 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

_1 AIR CONDITIONING SERVICING

| REFRIGERATION SERVICING
— HEATING EQUIPMENT SERVICING

€. W. BAILEY, PRES.

! ELECTRONIC TECHNICIAN
SUCCESS INSURANCE

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

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

CHECK SUBIECT OF YOUR
CHOICE IN BOX ABOVE.

\BAILEY

Technical Schools &g

Free booklet, no

State

REAL-ZSTATE

PAYS BIG] SEND FOR FREE, BIG, II.I..I.II‘I‘I.I.‘I'ID
u'rm.n-n ml Graduoates report ml.im.l-uhlhn&l.l

EOMmEs, and run your ewn busimess = Men,
Women, -II ages, learn easily. Course covers Sales, ¥

HIHITMI‘!:.L‘. ising. Loans, Mortgages, & rei;
jH.'tl. W“lmﬁwinmrh“minh:;tudﬂu

....TDEL_Ecmomcs

is technicians, field en-
fiuns. ruid ie-d. missiles

c ﬂ: advanced CoUrses.
. an ECPD accred t1l. 1
o { m

Y. T.1. gr'm |.r|.
EINSErs, sped
ﬂrﬂ1p1.|'|. Fa. ||..-I|r B
Elecironic
-'-I.

I'I.I:I
.|'|‘

vnl;rj.n}nlsn TECHNICAL INSTITUTE

DE!I.I!T'“ENT [+ V’!LFA!AI;G PH‘EIANQ

A BUSINESS OF YOUR OWN
REPAIR HYDRAULIC JACKS

Earn while you learn at home. Millions of jacks in gas and auto-service
stations, fruckers, body-shopd, riggers, factories, farms need servicing.
We show you HOW - easy step by step directions and what tools to wse.
EARN UP TO 55 an hour, in spare time, in your basement or garage. Start
¥OUr owt Busicess NOW ! Write for folder P MB and free benws eifer

IISTI'.I'IITE 'EIF HYDRAULIC JACK REPAIR
X 50 » BLOOMFIELD, N. J.
-l- C‘# -f"pamflm.-ll School Licensed by N. J. B, of Ed.

AGCORDIONS * % OFF

Save up to '; off retail comparable
b 5-D FREE THIAL'

Baoy Dl“lﬂl’ from I-nlrld. 5 l.-l.l"l':tytlﬂlﬂll'l'lr :
Diealer | Compa arter rices
Sen h“mmhfrmmdlh—ﬁ:t’;l'm ™

—
s 8
x
" pine [miian makes | Now, sasier terms| 6-Day
\ Fres H:.-l'n- Playing Trial with ml:ll:tlun -
1007, & ug Gifts Fres. Rulh N '
H mrd I.m:ra-u or FHE

Lolor Catalogs Ly
Importer-to- ¥ on prices— FREE, *ﬂt- TODAY! ll
Accordion Corporation of America @

Z003'W. CHI:IIJ!IN .m R-B3 Ehltmll .

; ROFIT IN YOUR SPARE TIME

SMALLENGINE REPAIR PAYSBIG !
Outboard = Powermower * Chain Saw * Traclor

MAKE EXTRA MONEY — or fix your
own engines ond SAVE! lllustrated, easy-lo-
learn Home Study Course qualifies you o3 ex-
pert. Free information. Write today!

«& #., LINCOLN TECHNICAL INSTITUTE
SUITE B-E, 472 MARKET STREET, NEWARK 5. M. J.

Tascore $998
25X-45X-T5X

MNEW 1 in one telescopes, 3 varlable 25X
iﬁx T5X m.'lgnlnc:lliun Brass bul.md
as wer for ultra bright Images
45 & 75 power for long range.
Guaranteed ta bring dis-
tant sLars, moons, ob-

{4 TiS T3
times cloaer.

y

| -

Most
powerful
scope sold anywhere
- near this amazing low
pr!n.- American made, 5 sections.
Opens 38™, closes 1 fi.; contains 4 urd
& polished lenses. Ca.n also be uud as powerful coms-
gnd microscope. Mass production enables us to offér tele-
o combolets st 54,898 oostoaid. Money back guarantee.
tllTl!lﬂN €O., Dept. PEM-12, 331 Church 5t., Hartford, Caonn.

OUTFIT STARTS YOU IN
 BIG MONEY SHOE BUSINESS!

Run your own profitable ‘shoe store’
* business from home! Represent
fast growing million doliar firm in
spare or full time. We give you—
FREE — complete Starting Outfit
that makes you $217.00 EXTRA
each month for just 2 easy or-
ders a day. You feature 195
fast- sailmg dress, sport, work shoe styles for men and
women. Air-cushion shoes, many other special features!
Sizes 2V3-15—widths AAAA to EEEE. Draw on 200,000 pair
stock. Also horsehide jackets. Start now salllngm friends,
folks where you work. Rush postcard for FREE Qutfit!

MASON SHOE, D:pt. F-47, CHIPPEWA FALLS, WIS,
POPULAR MECHANICS




POPULAR SHOPPING

Computers are now basic to
many fields from architectural
planning to payroll computa-

tion. “Careers in Electronic
Data Processing,” a l6-page
illustrated booklet, discusses

what it takes to get into com-
puter work, various jobs at the
research, engineering, manage-
ment, marketing and mainte-
nance levels, and the people in-
volved in these areas. Write to
the Project on Information
Processing, Box PM 210, Mont-
clair State College, Upper Mont-
clair, NJ., for your free copy.

Pesticides are both a concern
and a benefit: their power not
only protects us from hunger
and disease, but also endan-
gers our wildlife. “Agricultural
Chemicals—What They Are/
How They Are Used,” a 65-page
booklet published by the Manu-
facturing Chemists’ Assoc., 1825
Connecticut Ave., NNW., Wash-
ington 9, D.C., discusses the uses
of chemicals in agriculture, pub-
lic health and conservation . . .
with emphasis upon legal con-
trols and proper use of a variety
of both pesticides and growth
regulators. A special section is
devoted to biological pest con-
trol. Selected references are in-
dexed. You may obtain a copy
for 25 cents—or free if requested
on organization letterhead.

Mufflers can affect gasoline con- |

sumption and horsepower out-
put. “Your Muffler, Your Car
and You,” a free, 16-page pam-
phlet, tells what mufflers do, how
they are constructed and why
good muffler condition may im-
p'l."ﬂ'urE car ecunum}f or even save
a life. Copies are available from
the Walker Manufacturing Co.,,
Dept. PM, Racine, Wis.

BE YOUR OWN
MUSIC TEACHER

ANY INSTRUMENT

even if you don't know a single note now!

Now it's EASY to learn ANY in-
sirument. No boring exercise. Even if
vou don't know a single note now
You can E&I%y delightful pieces—from
your FI lesson! BY NOTE. Make
amazing progress. No special “talent”
needed. Learn at home in spare time,
without a teacher. Low cost! Soon
you can play popular music, hymns,
classical and any other musie. Over
1.000.000 students, all over the world.
FREE BOOK. Send this ad with your

| name and address filled in below to-

Radio hobbyists: build and op- |

erate your own station with the
help of a new book, “Under-

standing Amateur Radio,” pub-
lished by the American Radio |

Relay League, Dept. PM, West
Hartford, Conn. 16 chapters ex-
plain and diagram the workings
of receivers, antennas, transmit-
ters, ete, and how to build
them. The author, George Gram-
mer, technieal director of the
ARRL, also includes a chart of
operating signals. Cost of the
313-page book is two dollars.

dav. to: U. §. SCHOOL OF MUSIC, Studie

| A308, PORT WASHINGTON, L.I., N.Y.

(No obligation, -_ "
p) ftl' no salesman will I"""‘"
wern Musiy s
call Licensed by Toor Dren oo
M.Y. State Edu- | ;
cation Dept, B |
MAIME . .ovvrnrtnstnsrsmnabssstssrsssnsnnsns
ABAEPEE & vovvivcmpnmasiiba s s anr st tngnnns
Zone State......

Free "Information on patents™ . . .
Write

Service Bureau, Popular Mechanics,

575 Lexinglon, New York 22, New York.

AT NATIONAL

LEARN MEAT CUTTIN

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,
seiling, etec. A complete retail meat education.

National School established 40 wyears. Get National
training now. Pay your tuition in easy monthly
payments after you graduate. Send coupon for FREE
40 page school -catalog—TODAY. G.I. approved.

AUGUST 1863

Pay After Graduation

i — — — — — — — — —— — — — — —— — _—-1

| National School of Meat Cutting, Inc., Dept. 50-W, Toledo 4, Ohio |
I Z2ond ma your FREE school catalog on National Training at

Toledo in Meat Cutting. Meat Merchandising and Self-Serv-
l fee Meats. No obligation. No salesman will call.

__Age

— State




ELECTXONS

Train in the new shop-labs of the world famous

Y“ ELECTRICAL SCHOOL on @

E quarter of a millien dollars

worth of equipment. Est. 1899 —Non-Profit Institule.
Courses: Electronics ® Eleciricity * TV-Radie.

o — ———— . — o o e —— o ——
I Use this coupon fo get our free book
"YOUR OPPORTUNITIES IN ELECTRONICS™
COYNE ELECTRICAL SCHOOL Educ Serv. Dept. C3-5
1501 W. Congress Parkway, Chicago 7, ML

NAME e T
ADDRESS __ — S

CITY STATE
Unlike mast other schools, we do nol employ solesmen.

b o e e e e s — — —— ———————

|
|
|
|
|
I
|
=1

Earn HIGH WAGES as o

HEAVY EQUIPMENT OPERATOR

. « « amd wears of future security in the multi-billion dollar
construction industey, in this country and ererseas ! Learn how
at N nal. the original school of heavy equipment operation,
For men ages 17 to 56. Amount of previous education mo bar-
reer. MWattonal 15 NOT a correspondence school. You train on
school-owned diesel-engined machines at National's huge prov-
ing ground in North Carolina. Full 220 and 440 hour courses.
Full-time Job Advisory and Counselling Director for the exclu-
sive benefit of graduates. VA approved. Payment plans avail-
able. Write TODAY for FREE catalog.

Simee National School was founded eight years age, students
rom all 30 itates and 28 foreipm countries bave been enrolled,
Hundredi of graduates are mow working in construction for
brgher than they ever made before.

Lage

NATIONAL SCHOOL

OF HEAVY EQUIPMENT OPERATION Dept. D-43

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

Pleose send me FREE illusiroted school cotolog and com-
plete informeation. | understand there’s no cbligation.

Age......

New Table Top Invention Puts Youln...

PROFITABLE RUBBER
STAMP BUSINESS

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

Bpecial ruobber stamps bring high
prices—cost only pennies to make @
on new, low-cost table top machine. 850

Take 27 cents worth of material, —
make perfect stampe, the kind busin: ===

and offices now buy by the dozen at § I Make op to
§3.20 an hour. Start in spare time in your own home. Hon
machine on kitchen table using ordinary electrieal outlet.
Make any kind of stamp., We'll send vou free information
without obligation about thi= established, highly profitable
business. We'll aven heolp finance your start. For free
information send name and address today on & posteard to:

Rubber Stamp Div.,1512 Jarvis Ave.,Dept.R-2-J,Chicago 26
42

DRAINS cellors, disterns, wosh nbs; S *F . 05

IRRIGATES - CIRCULATES - SPRAYS

1.001 =tainless shaft. Won't rust or clog! Use
1 /8 HIP motor or larger . . . 34 HP forupio 2,400 GI"H:
450 GPFH 50" high: or 1800 GPH from 257 well. 1~
imlet: B witler. Coupling Ineluded free, $7.95.
HEAYY DUTY BALL-BEARING PUMP. Up to 5.200 GIFH;
or S.000 GUH from 25° well. 154" inlew: 1™ outler. $12.98
Posipaid if cash wnith order. MONEY BACK GUARANTLE

Centrifugal and Gear Pumps in All Sizes
LABAWCDO PUMPS. Belle Mead 7, New Jersey

DON'T QUIT SMOKING
==« Before Giving My Pipe a Trial!

New principle that contradicts every idea you've ever
had about pipe smoking. I guarantee it to amoke cool
and mild hour after hour, day after day, without rest
without bite, bitterness or sludge. To prove it, I'll let
ou a new Carey Pipe. Send name today for m
REE complete trial offer. Write to: E. A. CAREY,
1920 Sunnyside Ave., Dept.252-J,Chicago 40, 1l

Success for you! 5000 of our hybrid red wiggler lishworms
produce 5.000.000 in one vear using our successful method
of worm raising, Read our success story in LIFE MAGA-
ZINE. Dec. 28. 1959 issue. Let us teach you our secrets of
success, write today for FREE INFORMATION on how to
raise and sell fishworms and crickets. _
Special Today—Hrbrid Red Wigglers—3000—85.95, 5000—
$8.95. 10.000—%16.95. Postpaid.

CARTER WORM RANCH. PLAINS, GEﬂiﬂ_E
Transistor
5 HOME-IMPORT

BUSINESS-Make Big Profits

\* New Drop Ship Plan offers you
g first day profits! Deal direct
ot with overseas sources at prices
= A shown. Dazzling bargains with

L Derri no investment. Full or epare time.
¢ Pistal 35.74 Write for FREE BOOK today to...
MELLINGER, 15334 5. Sepulveda, Dept. K238, Los Angeles 25

Shrinks Hemorrhoids
New Way Without Surgery
Stops Itch - Relieves Pain

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

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

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

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

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

POPULAR MECHANICS



1001 USES! WELDWOOD® FLEXIBLE WOOD-TRIM®

PROFESSIONAL LOOK TO PLYWOOD PROJECTS
Beoutiful wood veneer, poper-backed, in hondy
rolls, 8’ x 17, for edging plywood. Also, decorate
lomp shades, bock ends, do inloy work, etc, Apply
with Contact Cement or Presto-5ei* Glue, Ook,
birch, African rr.ahogur.',.'_, walnut, fir, Korina®, Al
lumber, paint, ond hardwore degler's. United
States Plywood, Protection Products Div., Dept.
PMB-&3, 2308 Superior Ave., Kolomozoo, Mich,

NEW CATALOG OF 49 BOATS...ONLY 50¢
BOAT PLANS - PATTERNS - FRAME KIT

All specially prepared for amateurs!

~ Power & 5ail . .. Runabouts, Cruisers,
S5ki Boats, Catamarans
& Dragsters. MAIL 50¢ to:

Powerful continual thrust for models, ex-
periments, thrills! Operales by itself or
drives model car, bost, plane, ete. LOWEST
PRICED GAS EMNGINE. Ham jel principle.
No moving paris. Easy starting. Buns ofn
regular gas. About 8 lunE. Use two for doubls power. s‘ su
(2 for $2.75.) Complete, Each . ............. . »

JOHMSON SMITH CO., DEPT. 325, DETROIT 7, MICHIGAN

Become o Master

UPHOLSTERER!!

Make Custom Furniture or }truqlhulu!r'r Chnirs,
Divans, Foolstools for BIG MONEY in_spare or
full time. Make Shp Covers, Liapes, Cushions
We give vou EVERY" v 1 Home Training
covering ALL PH Al TOOLS to practice
AT ONCE, 3 ctical Job Projects and
FREE supplics, matenals to build 5300
waorth of furniture—yvours o keep or sell!
Wirite TODAY for Hig FREE Upholstery

*“*‘\bﬁﬂﬂ'\@\ﬁ

MEN L WOMEN

Career Kit: 32 pg. Book: Worl -BT- Frog-
ect; Business Flan Guide L THHEE
FREE' MODERM UPHOLS IMETITUTE,

BIFT.J4T, FALLBECON, CALIFORNIA,

WANT MORE MONEY?
GET

wro PHOTOGRAPHY

Coast-to-coast, high-paying jebs in photog-
rophy are waiting for people with the "'know-
how'" to fill them. You con quickly, easily
qualify at home with the world-famous MYl Learn-by-Doing
Method. Write today for free cotalog. Also resident training
in M. Y. Our 53rd Year. Approved for Veterans.

NEW YORE INSTITUTE OF PHOTOGRAPHY

Dapt. 49 10 West 33 5. New York 1, M. Y.

 CAROLINA COAST
> HOMESITE

e + INVESTMENT
;. ® RETIREMENT
3 * VACATION

« Cooled by Ocean Breezes in Summer —

; ¥
» Warmed by Gulf Stream in w.n‘.er‘r_.;)- ; 1 igf

—————

$10 Down $10 Month

14,000 Acre Development on Highway 87! 58
. . 50 fresh-water lakes for boating,

swimming, fishing, water.skling! 4,000 Lot
acres for private hunting! Shopping cen- AR.
ter, Motel, and all facilities available _...,_¥
NOW-—right on property. Electricity, wa- S0 ™

ter system, 47 miles of roads already in.
Championship golf course, ultra-modern
country club, boat ramp, park and picnic
areas. Only minutes to Atlantic Ocean.
Developed by multi-million dollar firm
listed on Stock Exchange. Over 4,000
homesites already sold. Write for full
details today. No obligation,

REEVES Broadcasting & Development Corp.
Boiling Spring Lakes 42, Morth Carolina
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UPTURE

YOU CAN NOW BE FREE
FROM TRUSS SLAVERY

Surely vyou want to THROW AWAY
TRUSSES FOREVER, be rid of Rupture
Worries.

Then why put up with wearing a griping,
chafing truss the balance of your life?
If you do, it will not be through necessity
but through choice on your part—for most
reducible Ruptures can be corrected NON-
SURGICALLY.

NON-SURGICAL TREATMENTS

The resultful NON-SURGICAL treatments
of reducible Rupture used by the Excelsior
Medical Clinic, require no painful surgery,
hospitalization, anaesthesia or long periods
of convalescence.

Thousands of satisfied patients from hun-
dreds of communities have come here to
be successfully treated. The treatments
are so dependable that every patient ac-
cepted for treatment is given a Lifetime
Certificate of Assurance. Treatments usu-
ally take but a short time and the cost is

reasonable.
Do Something | "DisORDERS |
TODAY | intikunerion

The Excelsior Medi-
cal Clinic has recent-
i_,y published a New
ree Book, fully illus-
trated, on how neglect
of Rupture, Rectal-
Colon Disorders or
Glandular Inflamma-
tion often results in
expensive surgery.

t shows HOW and
WHY NON-SURGI-
CAL treatment meth-
ods are so successful
today. Fill out Coupon
below for your FREE
Copy.

These disorders, if not
corrected, may gradu-
ally grow worse and
often require painful
surgery. The NON-
SURGICAL treatment
of these disorders is
fully explained in our
Free Book.

I EXCELSIOR }
| MEDICAL CLINIC 1
Dept. H6150
| Excelsior Springs, Mo. {
= Gentlemen: Kindly send me at once your I
New FREE Book. | am interested in full
I information. (Please Check Box) |
I [ Glandular [ Hernia I
i Inflammation [0 Rectal-Colon }
l Mame |
| address |
| ey _State |

e R A e
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JOBS WAITING FOR ALLIED GRADUATES

SPACE PROGRAM NEEDS MEN

Certified Courses

Allied training is the
bosis for tremendous
opportunities in the
many vital indusiries
of the Spoce program.
No previous experi
ence or higher educa-
tion required

Mail coupon today
for free bulletin.

ALLIED INSTITUTE OF TECHNOLOGY, Dept. PM-83 |

| 1338-42 So. Michigan Ave., Chicago 5, Illinios
I ] RESIDENT u@ﬁ HOME swmr I
| T industrial Engineering Mechanics |
[ Tool & Die Making- I:Ilmgu Air Mdlﬁnml:
E [ Auto. Screw Machine
e R B e T O 7
{ Address P
City S 1o T S __State_________

A Compiete Minialure Machine-Shop!
Metal - Plastics — Wood

+ Turns « Threads - Bores
« Drills - Mills = Grinds
« Polishes « Buffs - 900- &3
7200 rpm - 16 of bench space | M
BASIC UNIMAT: .

$139.50 lintludes bigh-ecieney moter). WRITE FOR FREE CATALL

IHEIIEIH EDELSTAAL, IHC II-EPT G-H, 350 Blﬂlﬂ*l‘l" N.Y. 13 H Y.

OPERATIHG AUT
RADIATOR SHOP

Lowell, Mass. p==== ==, {0}

§ NEW INLAND o i
1,100 radiators repaired in 1 1-PIECE RADIATOR SHOP
fast 7 months,” reports Mercier @ FLO-TESTS, CLEANS, REPAIRS 1
Bros. as volume soars . . . L - <4
and the market is still growing! Modern V&'s and 6's produce
more heat than older engines. . .cooling syslem pressures are
higher . ..vet radiators are smaller. Tests show B3% of all
vear-ald autng, trucks, tractors need radiators cleaned —neg-
Tect endangers engine life, brings major repair bills. Inland’'s
Flo-Test Machine diagnoses radiator condition — customer
SEES his radiator is plugged — OK's cleaning. Inland-owners
satisfy customers by performing needed cooling system serv-
ice, replacing worn hoses, belts, water pumps, thermostats,
ElC., average lup T 5-1-'_: pg-r}nh'

Protits Immediate — Investment Modest
Inland — world’s large=t mir. of radiator servicing equipment —
offers you complete package: equipment, supplies, 96-page
Operating Manual, FREE FACTORY THAINING for repair-
man fenables him to train otherst. Proved merchandising as-
sures volume, Pay-As-You-Profit purchase plan. Act now — es-
tablish your own Cocling System Shop
« Set up a side-line business, hire manager.
« Be the owner-operator.
« Makes a profitable dept. for established
business. )

« Start “part time" and build a profitable future.

WRITE FOR FREE 32-PAGE BOOKLET —"Blueprint
for Prohits” . . . describes equipment, prices, pur-
chase plan, includes owner letters

INLAND MFG. CO., Dept. PM-8, 1108 Jackson, Omaha 2, Nebr.
44

— Mercier Bros.,

FREE Canlog, write NRI,

TRAIN AT HOME
FIX any TV or RADIO @B]

MAKE UP TO $5 AN HOUR

Start soon fxing sets for friends and neighbors in spare tume, Be
ready for a full-ume business of your own when you graduare,
Rapid growth of colot TV, stereo hi-f, home and car radios, PA
systems, other electronic equipment means higher earnings for
the trained Technician. Low monthly payments include special
training equipment. NRI is oldest, largest school of irs kind. For
Depr. 3HA, Washington 16, D.C.

PUMP DOES 1000 BIG JOBS

QUICKLY DIAIH& CELLARS AHD POOLS
FILLS TAMKS IRRIGATES SPRAYS

P\m!pﬂl.wln&l]ﬁll‘lf‘l’ﬂ meﬁﬂﬁhl‘d

Threaded. 115+ intake. Husts

v free Ilmlnum casfings. sut.l‘lﬁ‘ I’ﬂill'l. Top
t

Mhnlh:l Send check or M.O
21 deposit on C.0.D's. Flex-
ible drive coupling $1 extra. ppd.
é Heavy Duty Ball Bearing Model. .$12.95 ppd.
AMERICAN MACHINE & TOOL CO., INC.

-,
Dept. PM-83, Royersford, Pa.

LITTLE

Planning

to improve,
remodel,
modernize your home?

NOW IS THE TIME TO DO IT

See your local lumber and building
supply dealer displaying this symbol.

OFFICIAL

Aol
.__-._."_'3‘.".\'- —1y

DEALER

It's your assurance that he has the
ideas and know-how to help you make
your home a better and happier
place in which to live, work and play.

POPULAR MECHANICS



START YOUR OWN
MONEY MAKING BUSINESS

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

Racine, Wis.

YON SCHRADER MFG. (0., Depl. 810 "R" PI,

MEN WANTED

Earn $125 Per
Week ond wp
AUTO DIESEL
MECHANICS

Moster & trade with a future — learn
Auto-Diesel mechonics in our shops. You
learn with fools on real equipment. Eorn
while you learn. Mony of our groduates
earn 51215 per week and up. No previous
experience necessary. Day ond night
touries. Approved for velerans.

Write for free bulletin

AUTO-DIESEL COLLEGE

126 Tth Ave., N., Dept. 82
Moshville 3, Tenn.

s | ANDSCAPE CONTRACTOR

IEIRN MODERN LANDSCAPING for exciting hobby
or profit. Thousands of spare or full time money
making opportunities. Start a profitable
husiness —we show you how. Study and
earn vour certificate at home.
Write today for Free Book.

LIFETIME CAREER SCHOOLS
Dapt. M-83
11826 San Vicente Bivd. 00

Los Angeles 49, Calil. = -3
b/ Learn Profitable Profession
;sif in few months at Home

MEN AND WOMEN, 18 TO &0
$4.00 to §5.00 for 1-hour treatment is the established
charge for u skilled operator. Exsy to learn and do
i Diploma awarded. Open your own office or earn wood
income {rom Doctors, Hoespitals, Clobs and other
health or recreational centers. Wonder-
ful part-time profession. Low monthiy
paymenits. Write toduy for free Anatomy
Charts and catalog, .hﬂr abligution.

AKDERSON SCHOOL OF SCIENTIFIC MASSAGE
Dept. Ji, Princeton, Illinois

make your own

e Gem Maker comes complete with all
A exEary equipment, incloding a super-charged
dipmond Blade for sawing, and all the wheels for
grinding, =shaping and polishing; alse romplete
instructlions. The complete equipment as shnwn,
les= motor and belt for only $36.50,
f.ob, Huarlington, Wisconsin, Write
day for Information and litera
[T

BEl MANUFACTURING CO.

Dept. P, Burlington, Wis.

INSTALL BURGLAR AI.ARM
PROFITS! SYSTEM .. .BIG PROFIT

ﬁ“""‘*r"*'ﬁ"."““"’ HOME BUSINESS
mmjl&? Start spare time, Nomechanical ex-
Cross Profit $411 perienceor costly equipment. Expert
The burglar alarm Shows beginners way to big profita
gerviceprofitsneed installing in stores, homes. Big de-
more explanation. mand. Write for FREE PLAN now.

MASCO, 11071 Massachusetts,

109 chenty pay 55,000 h
$12.000 ayr. Gel delails. Dept. H258, Los Angeles 25, Calif.

1]

Follow Science with Model Rockefry

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

BUILD AND FLY YOUR OWN MODELS!

ASTRON-SCOUT ROCKET KIT .. 52.00
easy to assemble. .. . . . climbs 1200 f1.
& 3 engines ® instructions @ catalogue

Mew fact-filled, illustrated catalogue 25¢
Mose cones, tubes, engines, launchers, etc

ESTES INDUSTRIES

Penrose 15 Colorado

MY
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|

20 COURSE
HOME STUDY
PROGRAM

KARATE/

D’ BOXING! Mus:l.ilu me’.."mm*
TUNTS! STRENCTH:
mhﬂnnHtE'HAﬂMM NCING e,

YOU GET ALL THESE COURSES! a20 illus-
trated KARATE b ONLY
VE

#=evrel ~ER 2 C
& 20y lethal JUI

MA *-l UNTS «Complete '\11.|\-l: I I- 1I:l"| II1\T|50
ey wAncient YOGA socrels «a HANTTHAL

AN I!"H’ stunts aComilele BOXING coirse.

Secrets of ENMDUHANCE « WHESTIL. NG ]1'\- L]
*aWEIGHTLIFTING aTENSION-FLEX COURSE
til!l- 'UTII& FITNESS EXERCISES sREEF FIT PRO-
wh-MAN Karabe Dummy Chart. No C 0.1, "8,

'I.I'Ill

= aHSAVATE l’lml. I1|..h|.|11

I-CDMFLITE HOME GYM PLANS—HBuild Trr_m_e;uTnF-ﬁt_h'

1 vault horse, rowing machine, ebe. Convert basement, ga- ]
ra:_w togym, ONMLY S0¢ wi th r_nuruc! Tntl.l 5! 00 campl. A

HIEh School
. at Home .

MANY FINISH IN 2 YEARS

Address
No classes. No time wasted going to and from =chool,
Progress as fast as vour time and abilities permit. Standard
H.S. texts supplied. Thousands enroll each year in this
af-vear-old school. Send for FREE descriptive hooklet.
I-AHEIIEAH SCHOOL, Dept. HC 45
I Drexel at 58th St.. Chicago 37, Il
l Without obligation, please send FREE descriptive booklet.

Froe K-
Man Prac-
tice Dum-
my show-
ingattack
points,

fprant

I Name

l Address =
Accredited Member MATIONAL HOME STUDY COUNCIL

e s i o s s s S —— i —— " ——r—

AIRMAILo”ly’ofJ

STAMPS

-

Fabulpus collection of all-different genuine Airmail Stamps
fram remote corners of the world — Africa, Europe, Exolic
Orient, everywhere! World's Largest Airmail, Flying Doctor,
Bomber, $2.00 Helicopter, many others. PLUS Collection ::.1
thrilling Space-Age stamps . . . Sputniks, Jets, fantastic Moon
Rocket stamps. Both of these remarkable collections —
containing stamps worth up to 25¢ each! — for conly 10¢
to cover mailing costs. Extra: lllustrated Bargain Catalog
and an attractive selection of stamps on approval,

: Jamestown Stamp Co. Dept. FBIPM, Jamestown, New York m
g RUSH my Airmail Collection and other offers. :
" | enclose 10c for mailing costs. [
:' PLEASE PRINT :
L "
: B
» Address... .. :
l City & B
= State i n
----------IIII----i-----------..-----.
45



EARN wHiLe you LEARN

CUSTOM

UPHOLSTERY
& SLIP COVERS
Maoke Big Money In Spare Time

You can earn right off, In your own
home. while learning Custom Furniture
Upholstery and Professional Slip-Cover
making. Enjoy steady work, well-paid job,
big profits as your own boss. Booming fields also offer ideal
opportunity for husband-and-wife. YOU GET ALL MATERIALS
AND SUPPLIES with UTS complete easy home study training—
make beautiful chairs, lovely slip-covers, to keep or sell. Send for

Big Free Illustrated Book. At home become

-", skilled, professional custom upholsterer, make
EA r slip-covers like professional decorator.

%‘Hﬂ haltreuited member N.H.5.C. No obligation. No
M salesman

MAIL COUPON TODAY
S e e e e e e S e et Y S S Y i it
| Upholstery Trades Schoel, Dept. RM-318

Little Falls, New Jersey

I Please send me Big FREE Book a
| [J Upholstery & Slip Covers

|
bout I
O Slip Covers Only |
I | R L ey P e~ e PEIS TRt v S T TSl it I

570P DPREAMING . . .

=T DRAWING/

- New system brings amazing
fae results inexpensively,
-\quickly. See for yourself.

Continental Schoo

BUILD, FLY
P ! Fun to build, inexpensive, easy to

B fly. Foctory kits available, Order
N 3-view drowings, specs, photo of

8 Gyro-Copter $2 or motorless Gyro-
m Glider $1, Send coupon today.

High income can be earned oper-
ating a Brikcrete plant, because
Brikcrete — world's most modern
masonry — gives more value for less
cost to building owners without sac-
rilice of profits. Huge savings by
local production makes possible low
prices and high income potentials.

Choice Territories Open
Broad markets are waiting because

i
N =g
" Brikcrete is popular for every lype
of residential, commercial and indus-

trial construction. Ulira modern in design, size,
proportion. Cost less than lumber. Wide color range. Com-
bines all the features that make for large consumer acceptance.
More local plants are needed. Exclusive privileges in franchise-
protected territories. Mark-up averages 100% on basic cost.
Machine available on long-term payments. Write for Brikcrets
Book No. 2 and tentative reservation of territory,

W. E. Dunn Manufacturing Co., 402 W. 25th, Holland, Mich.
46

worth
writing

tﬂiq - .

engineering degree in 27 months

College praduastes have higher income, sdvancement. Major corpors-
thons vt-.-h us regularly 1o interview and employ seniors. BACHELOR OF
SCIENCE DEGREE IN 27 MONTHS In_Electrical, Mechanical, Aero-
nautical, Chemical, Civil Engineering. IN 36 MONTHS a B.5. legree in
Business Administration General Business, Accounting, Motor Trans-
port Administration majors:. One-year Drafting-Design Certificate Pro-
ram. Small classes. More professional class hours. Well-equipped lahs.
%;mpu-'.. Moclorn dorms. hew library. Moderate costs, Founded 1B84.
Enter September. January, March, June. Write J. E. McCarthy for
Catelog and *'Four Coreer in Engineering and Commeéerce.

TRI-STATE COLLEGE 2% .So'nsg fveme

Angola, Indiana

. NEW CATALOG for CRAFTSMEN!
Eﬁm wo o D o0

| Power Tools, Spe. Get our new 132- page FULL COLOR

* Catalog. Finest domestic and rare im-
cial Hardware  ported Fardweods. Legs, mouldings, orna-

ments, mosaic tile, lump parts, ghoe injees
All at Monsy or, upholatery supplies. Owver 1,500 ltema.
nrﬂm project ideas and plans, .I.H'.mn@m
Stanley Tools. Send 2ie for patge, handling.

CRAFTSMAN Wood Service, Dept. A-8, 2729 5. Mary St., Chicago 8

LEARN FIBERGLASSING
at Home in Spare Time

Interstote’s complete home training course in Plastics Fobrica-
tion teaches fiberglassing, plastic molding, casting, laminating,
internal carving, etc. Shows how to moke hundreds of salable
articles of plastic. Professionally prepared. Special moterials
furnished, Send postcord for FREE booklet.

INTERSTATE TRAINING SERVYICH
Dept. C-3, Portland 12, Oregon

% ALVA ALLEN Swaine

-« Power Punch Presses

# 1 to 150 Ton Capacity
Complete line of Punch Presses in
s10750 hundreds of different style and
1ob model combinations. Write for FREE
moes literature on presses and complete
- line of punch Press accessories
as—Feeds, Punch Units, Dies, etc.

Alva Allen Industries, Dept PM, Clinton, Mo,

“How To Start Your Own
MAIL ORDER BUSINESS™

Work from your home. We supply 'll:r-rln!th mail order ecatalogs
imprinted with your name and address. Simply mail out to
prospeets and all orders come directly to you. We earry all stoek
and drop-ship for you. Write today for details and free boaklet.
No obligation.

STATILE CO., MAIL ORDER DIVISION, MONTVALE 36, N. J.

RIDE 'EM ANIMAL CUTOUTS
Here for your youngster is PM's own
PROJECT-A-PLAN NO. 2, on transparent
film for less trouble and more fun. Camel,
elephant, and horse patterns that can be
projected easily on wood or cardboard,
cut out and used as quick-change play-
mounts. 75 cents to READER SERVICE
BUREAU, POPULAR MECHANICS, 575 Lex-
ingten Avenue, New Yerk 22, N. Y.

POPULAR MECHANICS



New! WARN OVER-DRIVE

for 4-wheel drives

JEEP

and

SCOUT

&

LA

Highball on the hiway at n:-]p legal speeds
— save gas, engine with lower RPM's.
LTse any gear, anytime, on the go. Increase
er ranges, Reduce noise, vibra-
tmn. asy to install in P.T.O. access.
Unconditionally guaranteed. Write

for details, price, dealer's name,

WARN SALES CO., Inc.

Riverton Box &132-A = Seattle 88, Wash.

Don't Neglect Slipping

FALSE TEETH

Do false teeth drop, slip or wobble when you talk,
eat, laugh or sneeze? Don't be annoyved and embar-
rassed by such handicaps. FASTEETH, an alkalime
{non-acid) powder to sprinkle on vour plates, keeps
false teeth more firmly set. Gives confident feeling of
security and added comfort. No gummy, gooey. pasty
taste or feellng, Get FASTEETH today at drug
counters everywhere.

The New spine-chiller
by the author of

WHAT EVER HAPPENED
T0 BABY JANE?

am svow poeR Sl oo

Y THE ABTHON OF
HH D
BABY JANE?

HENRY FARRELL

An Avon Book G1157 50¢
Available wherever paperback books are sold;
or send 50¢, plus 10¢ per copy for mailing
costs, to: Avon Book Division, Dept. M, 572

Madison Ave., New York 22, N. Y.
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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 fime
There's a big demand for skilled locksmiths. You
can earn big money either full or part-time in
your 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 vou learn and how to build a secure
cash profit business.
Mail Coupon for FREE Book Teday!

BELSAW INSTITUTE, 104 Field Bldg., Kansas City 11, Me.
Send FREE book, “Keys To Your Future!”
Mo obligation. No salesman.

Name..........ccoeerunnne

City ... R ...State.....
HY name is Charles Atlas.

I can't promise you'll ga
win the title of "World's

Most Perfectly Developed ,g
Man" as I did. But I do

believe I can make a

powerful He-Man of you -=-

in a very short time. You

can prove it to yourself

-- at my risk. My big free

book tells how to do it. !
FREE BOOK 3t soupon now tor

ey oy L Tells how I can give you “"Stand-Out’” muscles
A — how “Dynamic Tenslon' can make you a
‘“T_,,.. new man — confident, popular, successful.
"",\ '“ Rush coupon to me personally: CHARLES

‘ ATLAS, Dept. 88, 115 E. 23 5t., N.Y. 10.

_—_--—.———-—-—-t—l—--——l
CHARLES ATLAS, Dept. 88, |
115 East 23rd 5%., New York 10, N. Y.
Dear Charles Allas—Here's the Kind of Body I Want: l
Check @5 many a= you like
[J Breader Chest, [ More Powerful 1
Shoulders ~ Arms, Grip I
More Weight, Solid ] More Powerful Legs
Slimmer Waist, Hips :l Better Energy, Sleep I
send me, abaslutely FREE, a conv of your famous book show ing
how * Dymomic Tersion' can make me a new man, 32 Pages, I_
crammed with photographs, answers to vital guestions, Snd
valuable advice. Mo oblicalicn I
RTINS o At o S e AW 5o a5 wdos l
“iPlease Print or "|'Lr|!4. Plainly
ABITORE. . - o .uea s A L Ry g B G I
City — e Fawne Blate. .. . ea I
ju E ||.-:ri'.-1.-|r]' EF nd fa: r’hmhr -t.”'mlc filfru \.I' l'unrl'm W. 1 L]
—_— — — -



ENGINEERING
SCIENCE

B.5. DEGREE
IN 36 MOS.
MATH

—

=g ———Fa
1 ]_".'g;r "T :
'}*"I-:..r ‘i [

U.5. NEED5 50,000 NEW ENGINEERS E\I‘ER\' YEAR
EARN ACCREDITED B.5.
48 months — vear-round program opiional. 27 -month engineering
||.I|'||||Il|:l alzo avablalile, 'lozsex sforf Scptember, Jonwary, March,
dune, QUALITY EDUCATION. Graduates employed throughout 17,8,
and foreign coumric-. Government approved for veteran iraining. Stiu-
dents from 50 states, 0 countries, 20 buildings: dorms, gym. Cam-
pus, New libtary and laloratories, Emplovment belp provided, SAVE
TIME ARD MOXEY. Write for eatalog amd complete Information

TF Indiana Institute of Technamgy

formerly Indiana Technica

1 1612 E. Washington Boulevard, Fort Wayne 2, Indicna
"lease send free intormaation on aocredited 155, Degree prograim:
I In Engintering and = we @i cherked:
L] Aerospace Engineering — Mechanical Engineering
I ﬂ Chemmical Engineering = Metallurgical Engineering
o Civil Engineering _ I"hysics
l | Eleeirical Engineering T "hemlsgiry
L Electronic Engineering 71 Mathematlcs
I Name — S
Address = —

Hiags - - - = I

Excitement! Senurlty' Good Pay!

CRIME DETECTION

LEARN AT HOME IN SPARE TIME—START NOW!
Crime everywhere is onthe rise! Learn now, inyoor
own home, the profitable ]prufe.-su.i:;m that enables
¥ you to truck down eriminals und bring them to jus-
tiee! Homdreds of ldentification Bureane employ
L A.S graduates. .. trained in finger printing,
lice photography, handwriting identifcation,
arms and 111w.st|uulmn Our 44th year! FRLE
“Blue Book of Crime"” . . . packed with erime facts
and the full story of fnmuﬂ_l. A_8. training. State
exact age, No zalesman will eall, Rush Coupon!
A Correspondence School Founded in 1818,
N S G DR SN — I N WD D W DD W
INSTITUTE OF APPLIED SCIENCE, 135-C
1920 Sunnyside Avenue, Chicago 40, . I

|
Lo

Rush Blue Book of Crime . . . FREE! I
5 I, N 1 - S Y | e —— I
ADDRERE. - oo s e s ———

o g P e S R PPrTag 1wl % o Bee L __l

MEN PAST 40

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

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

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

This Free Book may prove of utmost im-
portance to you. Write Today. There is ne
obligation.

Excelsior Medical Clinic, Dept. 88140, Excelsior Spgs., Mo.
48

DEGREE in Science or Engineering in |

Superb citizens band performance, Light-
- weight. Model HE-100L features squelch and

: separate microphone and speaker. No tests or

t i license required. Crystal receive and trans-
mit. With leather case, earphone, telescoping

i antenna, batteries and crystals. Send $39.95

=4 1= for one, or 2 for $78.88 plus £1.50 postage.

(we refund excess).

e Radio, Dept.LH-3, P.0. BOX B8, Syasset L.1., N.Y.

Lafayet

SHORTHAND

Famous SPEEDWRITING shorthand. 120 words
per minute. No strange symbols; no machines; oses
ABC s, Learn gt home or through clazsroom instroe-
tion, Low cost, 780,000 gradusies. For bozines: and
Clivil Serviee, TYPING AVAILABLE. i0th Year.
Behools inm 343 ecities. Write for FREE hpoklet.

. g% obt

Train Now Fnr BIG Pay Jobs!

EARTHMOVING VY EQUIPMENT
EQU!PMENT ”%EPMRQ REBUILDING

RATOR

OPE Get ready for & man’s job in the
booming road and cunutrum:mm-

dustry. %Dlﬂttmﬂﬂ dmn

El.l;‘th mmf‘l‘fyﬂ: T{nm Ec;n the

i n t

TECHNICAL lusmun LA It wann,_ Chwges

Atten.P.H.Hutch, Box368, Braidwood, I, Sronei, i s, (ompiete catalon and

$10.00 Down
$6.00 a Month
i Complete with
LA ,;:-a, Clinton 2% H.P.
Drder Now ! - Engine
Bird Engineering, Box 427, Dept.

USRS Omaha, Nebr.

ke 1o moxe 31,000 A MONTH ?

That's what Stanley Hyman made selling
the amaring new Presto Fire Extinguisher!
Many others “‘cleaning up''— =0 can you!
Amazing tiny new extinguizhér emds  fires
fast as 2 secomls, Guaranteed for 20
years! Sells for only §4.95. Wrile for Free sales kit

Merlite Industries. Ine., Presto Div.,
114 E. 32nd St., Dept. P-15K, MNew York 16, MH. VY.

FLnﬁu STEX IHDUSTRIES. Dept. A

T408 Thirs Mow York 56, M. Y.

POPULAR MECHANICS



TRAINED
lay
Write twday for 3 FREE copy of illustrated law imus, “THE LAW-
TRAINED MAM," which shows how to earn the professional Hachehor
of Laws (LL.B.} degree through bome study of the famous Blackstone
Law Course. All necessary books and lessong provided. Moderale cost;
convenient monthly terms. Write for FREE law training ook today

Blackstone School of Law, 307 N. Michigan Ave.
Founded 1890 I.'Ieph 50-C, Eilnzu 1, Illmms

——2db BARBELLS

140-Pound. CHROME DILIJNE Iiar-
bell-Dumbbell set only

LA FREE BOOK B | SAVE and _be SAFE

IDU This &= our feature sci and is iht Frll.-l
ever manufactured. A F ol -
1111 ht ithe B % -
POUND l;’;'"{ﬁ“n?e’é";.'f‘ﬁt“ HNE;'??P}L ’uflem -
t strenglh & a perfect bes ol H
SET Elies: “and best cuuipped barbell company, MOTT Hammer-Knife MOWER

BUR gives value and prices 0o ofw ¢an « gual

$12-80

SEND FOR FREE CATALOG SAVE YOUR MONEY—get not only four machines
Extra BUR BEAREELL CO. in one |Renovates turf, Mows lawns, Shreds
Pt Daty Lyndhurst 9, Mew Jersay weeds, Mulches leaves)—but get long lasting in-

dusirial type construction.
S e SAVE YOUR LAWNS—Renovating (vertical mow-

ing) thins dense disease harboring matts. Regu-
ASK M
FOR ~ ¥

lar M'inﬁeprevenis tall stemmed plants from
reseeding themselves. Shredding the stufl-
PISTON RINGS
OIL FILTERS

ing out of crabgrass and broad lealed plants.
Mulching adds valuable humus to the soil.

CASITE ADDITIVES

Best $ you can spend on your car

SAFE IS THE WORD for this mower. Not a reel.
Not a rotary. It's a FLAIL. It leis objects lay
and withstands the shock of hitting them. The
secrel is the light weight free swinging flail
blades. Proven over 14 rs use in Indus-
| trial, Public Works and Military mowing.
I Write for the FREE SAFETY booklet —
| “The Story of the Shoe™

MOTT CORFORATION
507 Shawmut Ave., La Grange, 111.

Our students earn lucrative fees in 3 month
busy tax season preparing income tax returns
in spare time—and operate profitable Business
Tax Service yielding steady monthly fees of $10-
£50 per client. vear ‘round. Enjoy professional standing in
digniffed full or part time home-office business. No experi-
ence necessary. We train you at home and help ¥You start.
Write today for free literature. No agent will call. State
Approved Course.

UNION INSTITUTE, Lokewood, C-20, Mew Jersey

== ik Ghamy

R ;g o5 | ECONOMICAL FAMILY CAMPER

' EEEEEEE

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

Borrow 5100 1o 5400 withou! collalerol or co-sgners. Conki-
dential  Repay in smoll monthly omounts. Tell us how much
you meed now

SEMD THIS TODAY Send me Application far Natwmal Laan By Mail

R L i i i i e e a0 - i e . o i
Sleep in protected comfor)

I'IETI Eﬂi'llj" j,fegpi, four R - oo e e e e e S e e
T‘;":t' Tent exponds living orea for

extended stays
£595 Write for complete information

l_ Champlon Home Builders Co. DEYDEM, MICHIGAM

HATIDNAL LGRNS

e—-

Dept. 1K, 101 % Tejon, Colorade Springs, Colorado

$$9 $595$%5% 9% 9

& 6 0 G H e 5 O en

& €A & OO O O OO

NEW H/-FI
) PERFORMANCE

. MODEL 422
CO: 10-SHOT SEMI-AUTOMATIC ﬁf. AS FAST AS YOU CAN USE :n

22 PELLET PISTOL Only drill-powered mixer on market. Low friction
EFFICIENT—SAFE=— BEMJAMIN'S Unigue = ;

makes your " drill ample power
BEPFENDABLE—CONVENIENT

DOUBLE SAFETIES for thorough mix. Support-
Fameous BENJAMIN Quality L 1 . ; syt
AT LAST—an Amazing New Handgun e — drive mechanism fits inside

that Incorporates the Characleristics | roeeer | o hr::gpacite’:?:’agﬁgei’"d
, r M.O. to:

g,a'nl:d_[nr Serous Training, Plinking and Match | 2sfery Q;_
mpetition — Indoors and Dutdoors — at LOWEST| ~oFr e
N : : MIXIE, P.0. Box 158,
MOORESVILLE, IND.

SHOOTING COSTS! Handsome, Dynamic, Mechani-| . ——"T—+=
(. $10.00
Delivered

cally Reliable, MODEL 422 combines Traditional | ys—emer | s @
BENJAMIN PEAK POWER and ACCURACY with In-| zasrery | senmo=w
credible Firing Speed — Smooth JAM-PROOF AC. | as tius | SN
TION {no ramrod for cleaning pistol bore required) | [r#oed. | geeess
{Excluding Drill)
Anywhere in U.5.A.
Weight: 8 LBS.
AUGUST 1963 49

KEEPS SHOOTING & SHOOTING & SHOOTING & SHOOTING
AS FAST AS YOU CAN SQUEEZE THE mcusnr

Write today! Complete Catalog Benjamn | Use Bengs

Rifies B Palols — Sungle Shat - e
peaters — BB or 117 af I2. Alse, Special OFer on h-' Fr L
Hunling

CERES™Y BENIAMIN AIR RIFLE CO.JETTg MARION ST_ ST_ LOUIS 4. M0 IR S A G



AUTO MECHANICS
DIESEL MECHANICS
BODY & FENDER REPAIR*
GAS, ARC WELDING

1 HELIARC WELDING
DRAFTING
REFRIGERATION
AIR CONDITIONING

$ EARN MORE MONEY §

MACHINIST-TOOL & DIE*
AUTOMATIC
TRANSMISSIONS*

[ HEAVY EQUIPMENT
OPERATORS
MOTOR TUNE-UP*
CONSTRUCTION EQUIP-
MENT MECHANICS*®

I Skilled men are meeded in every part of the country.
Esrm top pay in cstablished shops or starl sear own
l Nsineds, Lreer's cxpert nstraction amd actual shop

frapmng teaches vou how, Quick, easy courses using ihe
katest foods and equipment, Ressdent traming, also Home
Study courses which leads you to practical training in
I waf schonl wethout leaving your present lme of work.

luls placement aid ami convenient living sccommaodations
are youts while traming. Contact GRHEER'S FREE
l TiE PIACEMENT SERVICE when wou enrall of vou
wish part fime or full time employment assistance.

I TECHMNICIAN COURSES*

I DIESEL AUTOMOTIVE TECHNICIAN—I1 MONTHS
REFRIGERATION E AIR COND. TECH —17 mowmws
| WELDING TECHNICIAN—14 MONTHS

Pleaste send me free booklet on the irade i

(]

abligation.
I NAME __
l STREET___ e
| rown IOMNE__ STATE____ _
| *RESIDENT COURSE OMLY RESIDENT [] HOME STUDY [

l SHuP Esrablished |
I GIREER !
ﬂI [1 2236 5. Michigan Ave., Chicago 16, Il

After all thasa vears, is the love affair
over between Volkswagen owners and
their beetles? See what they say about
them now in the September PM owners
repcrt

Ambitious Young Men

You can have a fascinating job
with splendid opportunities for
advancementand high earnings

——-—-——————————NIW|Y |
F o B

Due to a program of expansion, we need voung men
to train for executive jobs, both in traveling and in
branch offices throughout the country. No special edu-
cational requirements are necessary. We train vou
and vou then create vour own future with us! l

You will be interviewed in vour own area by one of |
our nation-wide group of representatives.

Fill out the coupon below and mail today.
vour success career NOW !

Start

1
Periodical Publishers' Service Bureau, Inc. I
Dept. 1-M, Sandusky, Ohio I

I Have your representative contact me. I am intereated in
I the opportunity you offered.

e e P e | |
|
A B e T e S e e I i
I RR No. or I
| S e e e Ione....... State.......... |
a0

WE'VE 60T
the FORMULA

For Solving
Your Problems

Planning to build your own garage?
Need instructions to make a burglar
alarm or bunk bed? Want help on
plumbing or television repairs? Look-
ing for plans for a model clipper ship
or child’s dollhouse?

SEND FOR YOUR FREE
POPULAR MECHANICS
SERVICE FILE

More than 600 subjects covered in
Popular Mechanics library of books,
booklets, blueprints, and patterns are
listed in this tremendous reference file.
Here's the handy guide which shows
you where to find the answers to al-
most any do-it-yourself problem.

POPULAR MECHANICS, Service Bureau
575 Lexington Ave., New York 22. N. Y.

Please send your free SERVICE FILE to:

POPULAR MECHANICS



Advertisements in this section $1.35 per word, each insertion, minimum 10 words, payaoble in advance,
To be inserted under proper clossification, copy must be in our office the
18th of the second month preceding date of issue
F. W. Johnson, Manager, Classified Advertising
Popular Mechanics, Clossified Adv. Dept., 740 Rush 5t., Chicage 11, lllineis

YOU'LL PROFIT

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

AUTOMORILES, MIDGET CARS

KART Wheel bargain. New hands 107
front with high-speed bearings;
with keyway. Wheels, tires and tubes
$36.00 set. Wheels only $20.00 set. Mitch-
ell Mfg. Company, Monett, H!smu.rl
PORDS Cost less in Pltt.slmrgh Dl!lhrur
anywhere in U.S.A. Write for detalls. Ber-
nard Schroll, 5835 Baum Bilvd., Pgh. &, Pa.

OLD Auto catalogs: reprints; hobby club.
Enthusiasts, Box 451B, Mt. Clemens, Mich.

AUTO SUPPLIES AND
EQUIPMENT

WILD Bu.mper strips,
startling
B-:u: 15-

TnPaﬁ-DIM Headlight dimmer. Truck-
ers, travellers,
beam. Horn on split second delay (night).
foot dimmer unaffected. 12 wvolt, $39.9
qutpald complete instructions. Pringle

ectronies, Box T37, burg, Fla.

labels! Strange,

. Olympia, Washington.

AMAZING New invention is guaranteed
to rid cooling system of rust and dam-
aging metallic particles. No more rusty
water. FPurnish make and year when or-
dering. $4.98 ppd. Rust-O-Tractor, 1108
Treat. Adrian, Mich.

CR.&LRSH;\E‘T Grinder, hand operatud
Makez bearings fit without taking engine
apart. 3500, Literature. L. D. McGee, 719
Cascade, Wenatchee, Wash.

DRIVE Car, 168 ways to =zave money.
Slvt gas, oil, tires, 'haltzr:r Details free.
. Bpencer., Mokena,

CROSLEY And foreign car arl.a. l’.‘lh.-
count Club. Box 7B, Elmont, M. Y.

RING-Valve fob while
postpaid. Guaranteed! Nothing
Many mechanies recommend!
Grantham. Penna.

d.dvlnsl 56, Dﬂ-
ike it!
Motaloy,

M:TEEF Parts! For mﬂillrg and ﬂt!.g:n
great savings. Larg ventory t-
alog for owners and dealers. Inquiries in-
vited. American Auto Parts Co., 1830-PM
Locust, Eansas City, Mo.

NEW And used parts at savings. Com-
plete guaranteed paris service for all mod-
els cars and trucks. Largest in the West
Jeep and army parts specialists, Newest
type shifting hu for all jeep and all
military and latest production fromt end
drive vehicles. $27.50 and up. Alzo. for-
elgn car parts. Write. Ploneer Auto and
Truck Parts Co., 73 W. 13th Avenue
Denver 17. Colo.

PARTE. Model

4. List 25¢. (Refund-
able) . Ban

Matco. Box 135 Pedro. Calif.

12" rear |

! Jack Packing & Tool Co.,

onconventional. Erazy Labels, |
| Bchool.

tap on horn button flicks |

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

HYDRAULIC Jack repair parts. "Sav-
a=Jack ' genuine metal replacement parts:
“Econc-Pak'’ bulk ltems: Jackmaster re-
palr kits. catalog 25¢ in coin. Hydraulic
P.O. Box 50,
Bloomfield, M. J.

CRAZY

Customizing! Newest craze!
Free info. Sample, 2Z5¢. Craft, 3008-M
Hnntrnse Chicago 18.
GEJ!NC'D FM Car radip converters

$36.00. Motorola transistorized ignition
systems 337 00, SEhipped prepald. Send for
car radio price sheet, Nash Distributors,
207 Tulpehocken Ave.,

AUTO Shop welding repair training in
world's largest non-profit welding school.
Low tuftion. Free booklet. Hobart Welding

Box M-83, Troy, Ohio.

FREE Circular automotive accessories.
Lesters. K1, Box 10, Franklin Square, N.% .

BUY Tires wholesale! Dunlop, Cooper—
auto, truek., farm, trailer, sports car—
tires, tubes. Return ad for free catalog.
Factory Tire Bales, 4875 Stevens Creek,

Slnl.a Clara Calii’n.rnla
PERSONALIZED Car plague. Your
name. Gleaming brass, 23, x 1", with
self-adhesive back, $1.00. Michael Ober-
aitis, 13902 Rugby Rd.. Cleveland 10,
Ohio.

FREE “‘Economy Driving Handbook.'

Write: Western Pioneer, Box 2246-E, Idaho
Falls. ]dahn

L‘,‘I:JN‘I."ERTIBLE Gwners—mr window |
dizcolored? Replace in minutes with In- |

stant Windoew, Kit includes heavy gauge
clear window, snaps, cli d!tlllM m-
structions. Do dlasassm HJB

514.95 we shi repa!d Ba a.ct-lon mun—
anteed. Tte-;oyﬂ ldwood, N.J.

SPARK Plugs—Champion, AC, Autolite.

Reconditoned. Guaranteed 10,000 miles or |

money back. $3.92 for box of B. State
make, vyear. type engine. Midwest Sales

Elkins Park 17, Pa. |

1 'i\'."e-sl; Lowden. Ft.

Enterprises, 2432 Ridge Court, Lawrence, |

Kansas,

RING- Y&Lt’E Job while

ou  drive,

Highly recommended., CGuaranteed. %600
postpaid. Tidewater Motaloy, 1367 Ray, |
Morfolk 2, Virginia.

Owners—VE mmlullunn Read

J'EE:P
Jeep Owners ad, page 33.

CAR-Call AM-FM frequency converter.
Moniter pelice and fire calls—receive your
base transmissions on auto radio. Plug-in
installation. Crystal-controlled single fre-
quéncy no-drift receplion, State rrequen-
cv. $29 95 each, Pennsylvania residents 5 .
sales tax. Bend check with order (we
postage) or we'll ship C.OD. Car- a.ll
unl:und:hclnal]_'r guaranteed, Elecirosoniecs,

F 150 Burnside Sireet, Phila-
phia 2:. Fenna.

TRANB-NITION 260,/1 coil, manual spe-
cial $8.50. Anderson Engineering., Wren-
tham Hasmehusﬂ.u

SPAHK P[ugﬁ. Matched set of factory
reconditioned plugs, unconditionally guar-
antesd 10,000 miles. We send same brand
as original equipment or you speelly
Champion, Autolite or AC only. Eight
eylinder set 51.88, six $£1.41. We pay posi-
age when money accompanles order.
COD’s accepted. Specify your car's make,
vear and number of cylinders. Auto Prod-
ucts, 1800-A Channel Avenue, Memphis
6. Tennessee.

AUTO TRAILERS

travel trailers. Illus-

BUILD Campin
Kamcraft, Box 1153

trated cireulars 2
Milwaukee 1. Wisec.
PEGHI:I'P Ga.mper. Build yourself., Save!
Completes plans $7.50. 'We have materials,
equipment. Details 1¢., Viking Camper
Co., 14121-F Hn]i:r Road, Hop an

ns,
APARTMTS For pickups,
aamper unit for automobile.
recial delivery offer. Sleat Mig. Co.,
Worth, Texas.

PICKUP Campers. Pre-cut Kits, Blue-
prints. Supplies. Literature 10¢. Comstock
Trallers. Parsons. Kansas,

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

also meclal
Write HE

BUILD Your own ecart, trall or Mini
Cyele frame for less than $10! Save 505!
Buy kits, parts at discount prices! Plans
with information only $2 each. Money
back guarantee. Cycle-Cart, Dept. PMS8,
3518 W. Cahuenga Blvd., Los Angeles,
Californis.

SCOOTER-BIKE. Parts to convert bi-
cycle frame $£4.95; wheels, cluiches. en-
gines discount priced. Plans $2.00 refund-
able. Gilliom Manufacturing Co.. Bt
Charles 22, Missouri.

BMW Motoreycles, shaftdrive. U. 8 dis-
tributor Butler & Smith, Inc., 160 Wesl
azru St., New York 24, New York.

HOMEBUILT Motorbike fmm bl.(‘&'t.‘l:e
Plans $1.00: GO-Byk Industries, Rolhsay,
‘.‘[inntsﬁl‘.a

BANKRLPT Motoreyele bargainn
Wholesale parts, new, used., Directory 35¢.
Buntm 146-5G. Govtnstc—n Virginia.

SPEED cams for mﬂlnr scoolers. I
midgets, Cushmans, Whizzers, Continen-
tals, Mustangs, etc. $15.00—your core. 5S¢
for auto catalog. Weber Speed Equip..
310-B So. Center. Santa Ana. Calil.
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HARLEY-Davidsons — Used barguins.
all models.

New, parts., ACCESSOTIES
Bulletin 25¢ Enuth's fﬂsmq Dealer).
1753 Muskego. Milwaukee. Wis.

RECONDITIONED le motors.
Large stock Indian cum% Mus-
tang NSU parts. Indian Hnmrc:f: Sales,
Eansas City 27, Missour.

GO CART 515, Minibike 515, Doodlebug
$15. less engines. Whizzer engine %5, u'l'.h-
ers §3 up. Isetta £30. (Mailorder Onlf
Send 25¢ (35¢ for first class mailin or
Directory-Ca e Number 114,
these and hundreds of other bargains,
homebullders parits. plans. eic. Midget
Motors Directory. Athens, Ohilo.

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

isting

AVIATION

HOMEBUILT Helicopters: Booklet of
design, materials, $2.00. Drawings. zpeci-
fieations of “executive” £1.50. Helicopter
Development, Box 4057-PM8, Newark 12,
New Jersey.

ADVERTISE

in  Aviation Shopping

Guide 10¢ per word. Wandal Enterprises, |

2030 Prairie, Pueblo, Colorado

CGYROCOPTER Blades. Solld alreraft
spruce. Vancraft, 7246 North Mohawk,
Portland 3, Oregon.

PROPELLERS, P‘la:ns supplies {or air-
boats, snowplanes, 125 H.P. ing, 150
H.P. Contlnmt:l: $125.00. Hubs, parts,
gauges, throttles, spark plugs. wires, hose,

oil coolers. gaskels, magnetos, switches.
Catalog 25¢. Banks-Maxwell, Box 3I301E,
Ft. Worth 5. Texas.

BATTERIES, CENERATORS

REBUILD Batteries! Complete manual
$3.00: Hydraulic Jack Repair manual $3.00:
Chrysler Corp. alternator de $3.00.
C.0.D. accepted. Bayer Publications, 938
Betty Avenue, Neenah. Wisconsin,

WINDMILL Generators; kits $19 00 up:
catalog $1.00 refundable. Richeraft En-
gineering, Bln‘lin: \Flrgmh

BATTERY Reconditioning kit,
Instructions. Old batteries like new.
tery Bhop, 96 Vierra. Salinas, Calif.

maolds,
Bat-

ELECTRICAL SUPPLIES

WHOLESALE—Lamp. appliance parts,
Free information. SECO. 112 South 20th
Street, Birmingham 3, Alabama.

NATIONAL Electric code. Do wiring
safely and Ir.n]h' s-md 52.00. Code A,
Box 451, Nice,

LAMP, Electrical parts,
Thousands of items for repairing., con-
vertlng. Catalog 35¢. Brown Lamp. Box

5. Clayton 5, Missouri.

LAMP Parts. Catalog. price=, wiring in-
structions. 50¢. Refunded first order. Gyro.
S208F N.W. 15 Ave., Miami 42. Fla.

WELDING, SOLDERING,
PLATING

FREE Catalog. welders, kits. Build 350-
ampere welder using alreraft generator.
phmsm Dunbar, Minneapoliz 8. Minn.

FREE Welder catalog. Kiis,

build :l.'dl—-

CHROME Plating equipment. suppiies.
All other finishes. Home workshop and
}!m-ductiun sizes. SBend $1.00 (refundable)

or formulas, operating data, equipment
guide and catalog. Equipment Divi-

[

sion LS50, 3445 Unlcm Pacific Avenue, Los
Angeles 53, Cal
ACETYLENE Weldin u-.:ulu new $69.50:;
Arcwe $65.50: Eagle |

used $50.00
Weldlg Dept. PM. m& Broadway, Chi-

JEEPS $111.68. boats $6.20, alrplanes,
walkle talkies. guns, cameras, thousands
of items typl at 807 savings or better,
For complete information send $1.00 to
B-t:imll:: Service, Box B820, Holland 1,

n

JEEPS $160.83. Typewrlters $4.15 Ra-
dios $2.65. Televisions. recorders, guns,
watches. binoculars. Typical surplus prices.
E:nitiug detafls free. N.Y. Enternrim.
Bax 402-X7, Jamaica 30, New York.

ARC Welder manusl. Only 50¢. Regular

$1.00 value Tells how to weld every job. |

Emerson Electrie, amu Florissant, Dept.
PM-8, St. Louis,

SOLDER Aluminum permanant with
your nrml:le km:h: ané A-LUM-ITE. Send

$1.00 Ib. A-LUM-ITE and
Iuaunteﬂi l.nﬂrugum United Welding
Serviee Co., R.D. =2, Franklin, Penna.

M i
ACHINERY, TOOLS, SUPPLIES | i T o

MACHINIST Tools factory direct. Camp-

htll Tools, H.‘M Hl.rcll.j". Springfield, Ohio. |

H.‘.CH[NIBTS Toolmakers chests,
free. Cepuder, 4715 Spencer, Lisle, Il

ENGINES, MOTORS, DYNAMOS

DIESEL Injector parts and fuel pumps

wanted. GM51-53-T1-110. Bares, 2093 East

[

| sale
] d‘.rﬂ:t

thnlaﬂlu, |

ampere welder using aireraft generator, i

plans 25¢. LeJay,
sola.

PRODUCTION Welders, £60.50, £39.50.
ll:aul ‘Igltll&rtl 1070 Inner, Schenectady 3,
ew
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Minneapolis 31, Minne- |

19 Street. Cleveland 15,

MOTOR Rewinding simplified! Details
ir[:e, Modern, Box 8573,

Ohio.

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

WINDING Data. 275 motors. single and
three phase §1.10. Data Company. 512
Eensington. Kansas Citr 34. Mo

GOVERNMENT SURPLUS

FREE War surplus catalogue when you
order our directory! Jeeps $178. alrplanes
£158. boats $7.88, generators 5268, type-
'ﬂ‘ih!rl I-l'.li typical government surplus

Buy 10.001 items wholesale,
F‘ull detuils, 527 locations and
procedure $1.00. Surplus, Box 208-PMI,
Etters, Penna.

Kansas City 14. |

| hydrokarts

BOATS. OUTBOARD MOTORS

10° RUNABOUT. Unsurpassed sailing,
rowing, outboarding. Streamlined kit, un-
believably inexpenszive. Interesting free
literature. Goliath, 222-A East Eleventh,
Columbus 1. Ohjo.

ENGINE EKits. Assemble your own boat
motor. Chev., Pontiac, Buick—most oth-
ers. No experience necessary. Save 15 to
2;. Catalog 25¢. Dept. C, Star Marine

BUiLDING OR buving a8 new boat?
Need new boating eguipment? Send §1.00
to Boat Owners Buyers Guide, Suite 1417,
205 East 4Ind 81., New York 17 for latest

t
| ustrated, 290 page catalog of boats, kits,

gear. Lizts specifications, prices, products
of over 2000 manufacturers.

FIBERGLASS Canoe kits—$37.50! At
last, you can assemble your own genuine,
top quality fiberglass canoe. Amazing new
design of outdoorman-size, fourteen-foot
Chippewa fiberglass canoe iz tested and
proven for ideal eanceing, rugged quality,
and perfect safety. Exciting profect! Mo
special tools or experience needed. It's
easy. fazt, and fun. Limited introductory
offer only $37.50 complete. You save hun-
dreds. Batisfaction guaranteed. Write now
for {ree literature. ippewa Canoces, B-1,
Barberton, Ohlo.

BUI Your fiberglass pontoon
baat. Pret 1iluslru.t.¢d circular, W!nb
worth's Produects. P. O, Box 143, Dept.

PM., Hus‘:!gun Michigan.

150 PLANKS. patterns, kits. Catalogs:
Powerboat 50¢. Sallboat 40¢. Marinecraft
Box 161-M. Brighton, Mass.

INBOARD Outboard engine 75 HP for
and boats to twelve feet
5158.50. Fiberglas hydrokart hulls ornE
$99.50, Complete marine hardware.
5525 Chicago Ave.. Chicage 51, Tl

SURPLUS offerings from Ww I, WW I1,

Korean War, souvenirs of many nations
available from the house with the greatest
variety and largest stock of genuine gov-
ernment surplus in America. Fascinating
catalog 50¢. Kaufman Surplus and Arms
Corp., 6§23 Broadway. NI{.‘ 12. N.Y.

GOy Eu.rp]u.u.. Boats, air-
planes, power tools, diving eguipment,
sporting goods. Everything Imaginable.
You buy direct. “Locations and Proce-
dures’” plus “Profits from Surplus’” only
$1.00. Satsfaction guaranteed. Tangent,
Dept. Ai Box 6091, Dallas 22, Texas.

JEEPS $89.00. Guns. boats, airplanes,
thouzands items low as 1¢ on dollar direct
from government. Complete *‘Directory™

$1.00. Satisfaction guaranteed. U.S. Sur- |

plus,
l-nn 2. Ohilo.

GGV!RNH‘EHT Surplus. What. where,
how. Thousands items'! Depols nearby you!
Complete guide $1.00 to SBurplus rd,
Box 152-B, Chicago 17, IIL

JEEPS $64.50, airplanes $75.20. boats
§6.18. Many others direct from [-'5 Gm'
ernment. For complete “Director
$1.00 to Qualily Surplus, Box 221 PME
Indianapaolis ﬂ Indiana.

JEEPS Il'II airplanes -Hﬂ hoats $7.88,
generators $3 68, typewriters $8.79, are
typical government surplus sale prices.
Buy 10,001 items wholesale, direct. Full
details. 627 locations and procedure, only
31.00. Surplus. Bo: 783, PMB, York, Penna.

GOV'T Surplus, Hnr :nd where to buy
in your area. Send $1.00. ﬂurplu.l Inln:mh
tion. Hudqulners Bui.lrl.inu . Wash-
ington 6. D

160-M4, 333 West First, Day- |

| Stokes Marine Supply,

| Jeep engines, Catalo
| faeturing Company,

BOAT Light. w::.ter
water. It Doals.
Free literature.
lingdale, Pa.

rool, shines under
cP

$8.85 ‘C‘ﬁl?-

mu-i:cn Hox 362,

FIBERGLASS Cloth, Matt,
and epoxy resins. Lowest prices.

ifert's,
Box 1206-M, Green Bay, Wis.

ELECTRIC Outboard motors direct from
factory., Whisper quiet, Run on 6 or 12
volt batteries. $104.50. Freight prepald in

U.8., Free folder. Cily Engineering Co.,
{ng.. 3547 Massachusetts, Indlannpélu 18,
nd.

PIBERGLASS Cloth and resin.
finest cloth and non-run resin.
mill prices, Flotation foam. Complete line
of plasties, silicon bronze and brass screws,
save 80%. Free catalogue. Freight prepaid
Stiles Boat Supply, Box 11P. Linden Ave.,
Mantua Hts., N.J.

NEW, Used. rebullt marine motors. lll.-
rine conversions, fittings. Free utl.
Dept. 24,
water, Michigan.

MARINE Conversions. Ford. Chevrolet.
25¢. Lehman Manu-
Elizabeth Avenue,

Linden 4. N. J.

BUILD Your own boat from our large-
scale biueprints. Books of plans give how-
to-build help. Hundreds of professional
deslgns—motor, sall or auxiliary—for am-
ateur bullders. Free catalog. MoToR Boat-
il;ﬁhﬁfﬂ Eighth Ave., Dept. RS, New York
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crudl.'n; uum:dmnk. cruisers, runabouls,

skiffs, outboa boats, =zailing, racing,
houseboats, 50¢. “How to Bulld a Boat"
booklet, §3.50. Cleveland Boat Eluaurint
Co., Box 1651, Cleveland, Ohio.

BOAT Plans, frame kits, full-size pat-
terns prepared specially for amateurs.
Send 50¢ for new B0- catalog illus-
trating over 40 bulld-it-yourself power
boats from T' to 28'. Glen Designs, 9152
Rosecrans, Belllower, Calif.

SAVE On fiberglass, plastics and chemi-
cals for the hobbyist, boat owner and
{lmtusiunll Buy direct from factory dis-
ributor. 38° chrome finished glazs cloth
67¢ yd. Mat $1.80 yd. Fresh resin $5.68
E'al Plexiglas mill ends 75¢ 1b. Colored
1.35 1b. Free instructions. Starr Sales
1321 East Pacific Coast Highway, W!.I.mjup
ton, California.

EAYAES. One man $1650; two man
$22.50. Exciting Sitka kayak kits, known
world wide. Free pletorial lterature, Box
78P, Brecksville 41, Ohlo.

SPORTING GOO GUNS,
FISHING, SKIN DIVING,
ARCHERY

JAP Rifle altering to W—M $6.00. Jap-
shells §3.95. Catalog 10¢. T. P. Shop. West
Branch 11. Mich.

FISHERMAN'S Dream book [ree! 170
R‘u Bweelest pockel size catalog ever!
=it-yourself stufl galore: for making:

nets, turtle traps, lan nets, rods, lures,

sinkers, plastic worms, flies, fish smoking
rig. Here's everything including latest rods,
reel 'n gadgets. SBend card: Nelcraft Co..

Dept. PMM, Box 5510, Toledo 13, Ohio.

FREE For sportsmen! Newest edition of
the famous Corcoran catalog., Largest se-
lection ever of hunting, camping and fish-
ing equipment. All items eld-tested.
Boots, clothing, ﬂ.shlnt tackle,
cases. sleeping . Dozens of speciaities.
Write Corcoran, t. PM-83-C, Stough-

ton, Mass.

DEADLY EKungfu Earate “Iron Polison'"
hand fighting. Break bricks in 100 days
$5.00. Free brochure. Orlental Book Bales,
P.O. Box 1183. Oakland 4. Calif.

BAR-BELLS, Courses,
logue 10¢. Good Barbell,
sonville, M. Car.

gjpmt. Cata-
1485, Hender-

ISOMETRIC Contractions: Ultrasficient
musclebuilding method; ent,
workouts unnecessary. Complete principles,
exercises $2.00. Isometriks, 1604 O'Farrell,
Ban Francisco, California.

BUILD A mighty body. $1.00. Cham-
pagne’s, Box 15322, Baton Rouge, Loulsiana.

BARBELLS, Exercise tqulnmfnt Keg
health. stmnith physigue. ing
Barbell Co.. West Reading,

WEIGHT Exercising equipment. Pree
literature. Ed Jubinville, Holyoke 5. Mass,

PHYSICAL Perfection. Reducing. gain-
ing, muscles, longevity. Mall 25¢ for all
4 courses, guaranteed, to Sids Sysiem,
(PM-M-£3), B421-C Evergreen, Southgate,
California.

OUTSTANDING Physieal development!
Any age. New guaranteed discovery uses
only a rope! Strength. health, museles.
Gain—reduce. FPree information. Ropercise,
4834 Art. San Diego 15, California.

“GIANT Amms.'" Dr.
revolutionary discovery.

Young's. D.C.
$2. Satisfsction

| % refund. Gaocho, Box 9309-37, Chicago

CAMPING ﬁﬂll;sﬂl NT AND

CAMPING Equipment. tents (300 siyles
—most erecled on display). Send 23¢ for
new glant catalogue-handbock-camp site

! directory. Morsan Tents, B810-R, Route

New Jersey.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

17, Paramus,

FREE Wholesale catalogue. Hunting or
Fishing. Parker Distributors,

Place, Dept. PM-863, Pelham Manor, N.Y.

IDE:}PE For sportsmen,
*
ter repellient, rubberized unbreakable peak.
reinforced front panels for longer life. All
sizes. Navy, royal. scarlet, maroon, black,
kelly. Price $1085. Hildebrand Mallorders,
845 Riverside Drive, New York 32, N.Y.

baseball type.
virgin wool flannel Pre-shrunk, wa-

GUNS! 10,000 antigue, modern sarms,
armour, gunscessories! Glant 120 PP. bar-
fq“'{r“ulw $1.00. Agramonte’s, Yonkers,

SEND Por free 1953 exclusive list of
antique, military, modern firearms &
ammo. Write Box PM or visit our head-
uarters arsenal. Globe Firearms, 30 Front
treet, New York,K N.Y.

1 Penn |

DYNASCOPE—Amazing
reflector telescope.
Criterion. Dept. DP-7. Hartlord. Connecti-
cut.

world-famous

BUILD Your own reflector telescopes:
Complete kits, mirrors. eyepieces, tripods,
all other accessories. Request Iree illus-
trated literature. Criterion Manufacturing.
Dept. KPM-4, Hartford, Connecticat.

BINOCULARS, Folding—Ground Lens
Center Forus 3$2.50. Mal Co.. Box 73,
Brooklyn 30, N.Y.

SCIENCE Bargains' Lenses. telescopes,
binoculars. microscopes. kits. parts. war

surplus. Send 31.00 for beginner's 10-lens
kit with instruction booklet. Order Stock
3-CH. Request {ree 144-page Camalog CH.
Edmund Scientific Co., Barrington, New
Jersey.

MOLDS8—For casting your own fishing
ginkers, Free {llustrated booklet. Reading
Es!mmtnt Co.., Box PM78, Reading,

nna.

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

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

MOLDS For fisherman's sinkers. !ll:i.
squids, casting and spinning lures.

cl.tl.lnl: Sweet’s Molds, Tonawanda 1.
HNew York.

ATHLETIC EQUIPMEN
BODY BUILDING uuuh

PLANTS
HOW To build a garden . Complete
instructions $1.00—refundable on Iter

order., Miracle Pilter Co.. Box 8128, Long
Beach 10, Calil.

EARTHWORMS, CRICKETS,
FI&S

AZTEC Red
WOTm ErOWET.
Circle J Farms,

wigglers. Texas" largest
Satisfaction guaranteed.
Box 4056P. Waco. Texas.

SUCCESS For you! Raise fishworms and
crickets, Write Inr free literature and our
success story in Life Magazine. Let
teach you our secrets of success. Hrbﬂd
redworms :mnn $5.95. Carter Redworms.
Plains, Gmrl:l.l.

“SECRET Fighting Arts of The World,’
Gllbey. $3.75 plus 15¢ :mu.u Alzo l:un'e
other books on boxing, judo, karale, wres-
tling, ete. Cnhln; 15¢. Combst Sports
Bervice, Box 4E2A, Worcester 1, Mass

I-I’YBRED Redworms. 1000—$3.00. 2000—
$5.00, 5000—38.00, 10,000—4$14.00. Bedruns
—tlnﬂ In 20,000 orders only. Postpaid.
With raising instructions. Brazos Bait
Parm. Route 9, Waco, Texas.

Request free brochure. |

MEN!—Women! Make money ralsin
bait for us at home. Pree detalls.
Wigglers. Warsaw 45, Indiana.

EARN Money ralsing fishworms for usl
E:lﬁltl_gz details free! Oakhaven—G58, Cedar
, Texas.

FROG Ralsing. You

lm;s lnd glant
breeders. Stock your la

u-Tex

| Bao rpus nnst.l,
lun:'m' Farm, x 4028 Guprtt C

Texas.

HYBRID Redworms. 2.000—$3.95, post-
paid. Mrs. William Lee¢, Salem, Iowa.

FARMS, FARM LANDS,
REAL ESTATE

FREE All new Strout summer catalog.
Over 3700 farms. homes. ranches. vaca-
tion, retirement and business oppeortuni-
ties described. Wationwide coverage.
World's largest. 63 years service. Write
Strout Realty. 7-CJ 5. Dearborn, Chicago
3. I

CAROLINA ﬂmt Large '3 acre. high,
dry. heavily-wooded hnme-.sltu in beautiful
Boiling SDH.I:I.! Lakes only $10 monthly.
Full price 3385. Fishing. swimming. boat-
ing on 50 freshwater lakes. Hunting on
4.000 acre private preserve, Championship
golf course, ulira-modern country club,
motel, shopping center. Located on two
state highways only minutes [rom ocean.
Money back guarantee. Developed by Reeves
Broadcasting and Development Corpora-
tion, listed on American Stock Exchange.
Over 4,000 homesites already sold. Pree lit-
erature. Write Art Greene. Bolling Spring
Lakes 1-I. North Carolina.

FARM With lake! Picturesque 180-acre
Missourl place cﬂn.: for only $1.500 down!
Has fve-acre Llake creek! Good
grazing land, 55 tillable acres. Big 4-room
:lutricvllgh.tul house with over 1,200 sq.
ft. floor space. Broiler setup for 4,000
birds. On blacktop, B miles town. Disabil-
ity forces sale for only $10,000 with $1,500
down! Big free illustrated Summer cata-
log. bargalns coast to coast! United Farm
Agency, 612-PM West 47th St.. Kansas
City 12, Mo. Plaza 3-4212.

NEW Homes from $35 per month. Noth-
ing down, custom constructed on r lok.

Over 88,000 built. Free information and
illustrated brochure. Jim Walter Co: -
| tion. Box 9128, Dept. PM-8, Tampa. Flori-

da. 31! hra.nch o

ces Lo serve you.

IDAHO Homesiles
tioned, unspoiled center of

in the aifr-condi-
the hunting

| and fishing paradise! World record Kam-

| work,

loop trout! Beautiful lakes, mountains,
forests surround North Idaho '} acre
homesites at Pine Tree Ranch! Live,
play, retire or vacation In this
outdoor wonderland! 40 minutes paved
highway convenience to big eity. 15 min-
utes to intermediate city! $10 down.
Write for free full color brochure and in-
formation. Pine Tree Ranch, Weslern
Bullders Co., t. 30, M. 5523 Alberta.
Spokane 16, Wash.

IDEAL Summer climate. Fishing. golf,
saddle horses available. Diversified en-

tertainment. Skiing In winter. Building
lots from $600. Beautful homes from
£12,.500. "I'u'rml. Fres brochure. Vall al

. Drawer & Bakersville, N. ¥

Roan. P.

Gulf Coast area:
$15.00 down and
Brooks-

FLORIDA. 21§ acres,
50 It. elevation; $785.00;
month. Russell Hancock, Realtor,
ville. Fla.

psites—deep In the heart
ol;m tﬂe 'mit mmu‘{'ﬂuﬁfl Fu?;::i_:
Abundance o L 3 shing. =

ﬁ.m stricted — plteh  tent,
ptrt l‘.rl.liel' build lodge. Pree maps and
photos. Howard Vernor, DeLand. Florida,
ADEOOEE(Q-O).

FLORIDA Cam

$5 MONTHLY Burs 5 acres. Near town,
good building szite. excellent fishing. Price
$125.00. PFree list. Box 425-FP Carthage,
Missouri.

CANADIAN Vacation lands: Pull price
$385.00, 40 acres. $10 month, Suitable cot-
tage sites, hunting fAshing. investment.
Free information. Land Corporation, 3768-C
Bathurst, Downsview, Ontario, Canada.
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. selzed and sold for
annual serlesl of Iugtt.s, ‘d:a
properties, situal
. acquired by us through
Tax Sale. Priced as low as five dollars per

Acre, mﬂnua‘l;. perfect title, B;:m]]
monthly paymen mur?a.st uti-
l'nll:sr situated huntln: and fishing camps,

where there iz real sport; summer cot! t
sites. heavily wooded acreages. Now is t
l'.ima to invest !sn Canada’s minerals, lnr-

at mt Toronto 5, cunaﬁa

FREE SBtrout catalog. The original prop-
erly catalog of wvalues in farms, homes,
businesses. ranches. Nationwide Over 450
offices, 32 states. 63 years service. World's
largest. Write Strout Realty, 7-CJ 8. Dear-
born. Chicago 3. IIL.

| obligation.

INVENTION Pays. Write for free list
ﬁnduﬂ muliuu Box 841, Norristown,

FIE‘I‘E’EI,.' lﬂﬁl“lﬁ

INVESTIGATE Auto accidents. Pays up
to $£750-1000 s month. Investigators
needed everywhere, part or full time. Car
{:w; ::pminu %jd. t?‘nhlmmu. Meet

ng people. We ¥ou spare
time at home in weeks. Hold present job
until ready to switeh, or start own in-
vestigaling business. Free information. No
Liberty School. . C=-95,
1139 West Park, Libertyville, Illinois,

AUCTIONEERING—Home study course.
Diploma granted. Auction School, Ft.

Emith. Ark

BAKE New greaseless doughnuts in
kitchen. Sell stores. Free recipes. Michael,
3605 Bouth 15th. Minneapoiis 7, Minn.

FLORIDA Lake living. Homesites near
everything. Establish ares.  $300
Kme £5.00 month. Information write:

ke Weir Shores 7, Silver Springs, Florida
Ad 6-1070-1F-0).

$1 ACRE—Canadian Border. Hundreds
campsites, lislands, farmlands directly
from tax authorities. (Non-profit ) Lists,
photographs mailed. Bureau, 56 Churches,
Toronto 1, Canada.

FARM MACHINERY
AND SUPPLIES

full |

3 HP Hoeing machine. Hoes belween |
plants, rows. Depth adjustizble. Self pro- |

pelled for tired tiller wrestlers.
trial. Year warranty. Discount.

Autchoe,
West De Pere 22, Wisconsin, =

PETS—DOGS. BIRDS,
HAMSTERS, ETC.

Month |

BECOME Independent with your own
Iranchise business. Thousands earning
handsome incomes. Request jinteresting
facts today. MNational Pranchize Reporis,
PM-528, 333 North Michigan, Chicago 1.

BIO Money ralsing [fishworms and
crickels. Free literature. Carter Wormery
Plainz, Georgia

EARN 524000 A month at home. spare
lime, doing only two $5.00 invisible mmd-
ing jobs a day. Big money pald for service
that makes cuts, tears sappear from
fabries. Stieady demand. Detalls free
Fabricon. 1586 Howard, Chicago 26, Il

* Black-

CHROME Plating. Instructions. equip-
ment and supplies. Flaters® Supply. :F‘.B.
Box 565, Lugo Station, Los Angeles, Calif.

SHARPEN Scissors, pinkers.
Inexpensive machines, supplies.
hawks, Sheldahl, Tows.

subjects. Bend

BOOKFINDERS! All
183 Hazel-

wants! Jaher Book Service,
wood Drive, Westbury, N. Y.

BOOKS, Free general catalog, 100 pages
Text, vocational, educational, 1n.ll.1'l:b¢tll;|nll
subjects. Millions of wvolumes, new and
used. Bargain prices. Bouta bﬂu:ht F.nt
1902. Long's College Book Co.. Dept.
Columbus 1, Ohlo.

wants! Atlantic
Charlestown

BEQOK Hunters! Send
Book Service, Cedar Street,
29, Mass.

FREE Catalog. Self-help books. Write
Wilshire, 8721 Sunset, Los Angeles 89F.

NATIONAL Geographic magazines, 1888-
1860, any issue. Periedical Service. Box
465-PM. Wilmington, Delaware.

BRITIEH Book bargains—Any subject.
ﬁat#ing-uus free. Tranzatbooks, Wantagh,

Aardvarks Worldwide
Ban Diego 12,

BOOKS Located!
Booksearch. Box 668-PM,
California.

PROPHET Elijah coming before Christ.
Wonderful book Iree. E. Megiddo Mission,
Rochester 19, New York.

OUT-Of-print books at lowest prices!
You name ft, we find it! Fast service.
No obligation. International Bookfinders,
Box 3003-PM, Beverly Hills, Calif.

Publish Your book! Join our Success-
ful authors: All subjects invited. Send for
free appraisal and detailed booklet. Carlton

B t. PMT), B4 Filth A .
LIVE Seahorses. marine specimens, | ; fﬁ?ﬂ%ﬁ'g‘ﬂ'ﬂﬁﬂﬂ“}‘ﬁfﬁ‘;ﬂf gr;ﬂc llll}q’ ; e
i Pwples. "{'1‘3“"3‘:‘ catalog 10¢. | ing profits. 31-page catalogue free. Park-
e y i ANA. | way Machine Corporation, 715 PMP Ensor | PAPERBACKS, Magazines. Catalogue
sl | Street. Baltimore 3. Maryiand. 10¢. Ajay Sales, Hox 5796. Pikesville 8. Md.
| — =
HAWEE, Reptiles. raccoons. skunks, FREE Report: “'6089 Unusual, Successful FOR Moneymaking, educational umer-
ﬂuin‘els Catalogue 25¢. Tralls End Zoo Busmem x 1001-FPT, Evanston, Il talning books mu Roland, 3728-
St. Btephen. 8, C. S — Wilton, Chicago :
—= n’ﬁzﬂlﬂfﬁuﬂm'ﬂ“u teded. Car MAGIC TRICKS, PUZZLES,
monthly. Men urgently n AT
PETS. Hamsters, mice, rabbits, squir- | {grnished. Pusi XPENSES -
l"eli r.h unks, !'.Il:lll:l. plgs. skunks, rac- mgm'ﬂo m!]ﬂ!nﬁu;suﬂn n iy ““ JOKER N ELTIES

cture uta.ln; twenty-filve cents.
Hnures HI.IJISI!T Ranch, Shepherdstown
25, West Virginia

MAKE Money raisin l:hh'll,‘hlllls mink.
rabbits, cavies for us, l!rte ciatalog. Keener

rothers, New Freedom 2, Penna.

DESCENTED Baby skunks, £0.95. Mon-
keys, rodents, cats, birds, snakes, list 10¢.
Animal World, Elwood, Kansas.

RABEBITS—FUR BEARING
ANIMALS

KREW ZEALAND White rabbiis. cavies.
Free information. John Miller, Mill Run
Pennsylvania.

EARN 510,000 Yearly raicing Angora
rabbit wool for us. Informalion 25¢ coin.

American Angora Company, Malta 12,
Montana.

RAISE Rabbits on $500 month plan.

ecessary. Picl
own job location. Investigate full time. Dr
earn $8 44 hour spare time. Write for {ree
literature. No obligation. Universal, CPM-8,
2801 Hillerest, Dallas 5, Texas.

INCOME 'IJnllmi'l!iS in homework of
your choice. Free detalls. Write: Mr.
Davellas, Spring Arbor. Michigan.

WHOLESALE Magarine subscriptions.
Highest commissions. Bonus! Qualified
;g;nﬂrs, 451JA, Kingston, Brooklyn 35,

REMAIL Eystem. Kit $3.00. Labrie, 3364
En.ntl-:m C. Ottawa 3, Canada

1INV E:BTIGAT.E Automobile accidents.

| Earn up to $1.000 monthly. Investigators

urgently needed by insurance companies.
Car furnished, expenses paid. Free em-
ployment help. Or, open your own profit-
able business {ull or spare ﬂme earning $6

hour. College unnecessa et
| and sample lesson, no obligation. United
ls. C828 Glendale, Orlando,

I-“lnridn

Free details. White's Rabbitry, Mt. Ver- |

non, Ohio.

RAISE Rabbits successfully by knowing
facts. 48 page book. 38 illustration: de-
seribing 25 breeds. Housing. Breeding.
Feeding. Markets and Marketing. Bullet:n
etc. 25 cents. American Rabbit Association,
36 ARBA Building, Piltsburgh, Penna

PROFITABLE OCCUPATIONS

BARGAINS! Buy wholesale! Ba
Free uulu' N—:rris 73DF Hcr:titmamn:%
Lynbrook,

54 POPULAR MECHANICS

YOUR Gl'n business with limited capi-
tal. You can make a fortune as :|: did in
vénding machines. I will 5MD-

T.

Wiltone, 5426 South Willow Houston
35 Texas.
F‘DHT'[!H‘EB in naturalistic *“Beauly

Stone’’ and strange new building plastics.

Walter i, fireproof, durable, econom-
Eﬂ]' A rite Bays: Laboratory, Oklahoma
y 9.

FIZZA Ehops needed everywhere. Free
details. Box 274, Indianapolis, Ind.

500 TRICKS, Douglas famous 120-page
Catalog, only 10¢. !"ulut aar'riet to ma-

icians for 40 years. Send 10¢ today. Doug-
ﬂs Hn.;u:la.nd Dept. 51, Dallas, Texas.

1m0 Ln.TEST Tricks, jokes, magic! New
de luxe giant edition! Hot off press! 160
pages thick! Bigger, better than ever! Spe-
cial for August! Only 10¢! Free trick too!
House of 1000 Mysteries. Dept. PMEC-63.
Monroe, Connecticut.

VENTRILOQUIEM For [un or money.
New method. Easy. R. Ha.ﬂtl.tt 1570
Glen Ellyn Rd., Glen Fllynn,

PROFESSIONAL Catalog, 175 €S,
25¢. Williams, 500 Plymouth, Ellw City,
Penna

WORLD'S Finest professional magie.

Joker novelties. Oiant illustrated cata
10¢. Top Hat. Evanston 12. Illinois

WORLD'S Finest magic catalog. 32.50
mm included free). 3000 tricks,
). Kanter's, M-200

Sclllh lllh. PL phia 7.

BE A Magician! Introductory mm
with free trick, only 35¢. I:relnnd m'?
Neorth Dearborn, Chicago 2

CATALOG =20. free trick, 25¢.
tricks, jokes, novelties. Elbee, T408-P,

1.500.399
Ean

| Antonio 7. Ttm

FREE ll.Il.mut.ed 1ist cards, coinz, magic.
Berten, 9420 Trumbull. C‘hlmo 42,

ETART A magazine subsecription busi-
ness, Earn generous commissions on Popu-
lar Mechanics, Good Housekeeping and all

| others. Best commissions, bonus, all ma-

| West 55th Et.,

terial rent free. No experience noed.ed
Write Popular Mechanics. Room 8-P,
MNew York 19, N. Y.

GAMES, TOYS, NOVELTIES

BEAUTIFUL, Unusual, i.m!rpmahe gifts,
Batisfaction guaranteed. for Iree
catalog. Edward Guzman, HIS-F Ambler

FPlace. Las Vezas. Nev,



GET Laugh gags, tricks, novelties whole-
sale. Sell friends, 50 gag samples 25¢, free

LINCOLNS, 22 different 'S $1.43. 30
different before 1940 $1.45. Huge pricelist
586G, Cupertino,

catalog. Dohn-VP-Marks, Broadview, Il- | included. Harris. Box
linois, California.
GAMES Inventors! We are interested ILLUSTRATED Coln catal

in new and novel child and adult ideas.
Natlonally-known game manufacturing
and marketing firm. Send for details, H‘“l;
glund and Associates Research, Dept. 650,
Ottawa Ave. N., Minneapolis 22, Minne-

$1.00 post-
Antioch, Box 11073-PM, Kansas

pald.
18, Missouri.

City

85¢ BRINGS Bargain list plus Indian
%e;_; PDS, 114P Nassau. Massapequa, New

sota.
AHTIO&I RELICS, INDIAN
00DS, CURIOS

DELIGHTFUL Ornament. Unique let-
ter er. Full head and body hand
CATY African per knives 1.95.
Mangels, Box 34, Brentwood, Maryland.

COIN Bargains gnlnre.' Illustrated lists
10¢ (refundable). Hutchinsen's, Box 8236,
Philadelphia 36. Penna.

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

SELLING 20.000 Ancle:;t. arrowheads,
spearheads, etc. List free. Lear's, Glen-
wood. Arkanzas.

COINS, TOKENS, CURRENCY

CURIOUS Coins and odd paper money
from seven countries! Yours for only 10¢.
$100,000 Confederate “money” facsimile
bonus for promptness. Other interesting |
offers on approval. Littleton Coin Co., |
Littleton M1, N. H.

Hil-h!IEMATIc Booboos!

10 different

Lincolns VF/BU for $1.25. 8. Levinson,
Box 557. No. Hollyweod, Calif.
PROOF Sets 1959 $4.45. 1960 Small-

Date (Rare) §34.95 postpaid. M. B, Dis-
tributing Company, P.O. Box 2. Bur- |
bank. California ZIP =81503. |

UNCIRCULATED Silver dollar on key
chain, our choice of date. boxed ($3.50 |
wvalue) 52,50, Sumberg Enterprises, Box 21, |
Malden 48, Mass.

100 FOREIGN Coins $2.95. 2 Mexlcan
silver dollars $1.00. Johnson, Box G350M, |
Phoenix 5. Arizona. |

LINCOLN Cents for sale 10¢ each: 1910,
1011, 1916, 1917-D, 1918-D, 1019-D, 1918-8,
1920-D, 1820-8, 1823, 1837-D, 1928-D,
1829-D, 1929-5, 1930-D, 1930-5, 1835-D,
1035-8, 1036-D, 1037-D, 1837-8, 1039-8,
1942-5, 1048-8, 1849-8, 1954-8. John Gard-
ner, Box 408, Ceolorade Springs, Colorado.

FOREIGN Crowns, Thalers, List free,
World Cilrcuit, P.O. Box 485, San Fran-
cisco 1, Calif.

POPE John Vatican set $5.00. Rare 1885-
CC uncirculated dollar $18.00. 1861, 1962,
1963 prool sets—each $2.8B5. Bargain lists
coins, supplies 25¢. Bebee's, 4514 North
Ath, Omaha 11, Webraska.

§40.00 EACH Paid for certain Indian
head nnies. Send 25¢ for list. Nowak, |
3021 W. Hayes, Seattle 98, Wash. I

| eoln collectors’ supplies.

INDIANS, Lincoln, Liberiy nickels. List
10¢. Evans, Box 9912d, Atlanta 19, Ga.

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

15 DIFFERENT Lincoln cents 8/D only
before 1042, album. 2 bargain catalogs,
$3.95. Hobby Sales, 5t. Paul 16, Minn.

GIANT Illustrated cataleg listing hun-
dreds of bargailns in coins and supplies,
only 50¢, Rarcoa, 31 North Clark, Chi-
cago 2.

TWENTY-Four page 1963 retail price
list of USBA and Canadian coins 10¢. Our
selling prices on thousands of coins and
Bryson Incor-
porated, 612A White, Toledo 5, Ohie.

FREE Coin supplies! Glant coin list 10¢
(refundable). Economy Sales, Mansfield,
Massachusetis,

BARGAIN List! U. 5. coins, accezsories.
Stamp please. Hugh's, Hickory. N. C.

GOLD Coins. Foreign and American.
List 5¢. Cook, Box 181, Jackson 5. Missis-
sippl.

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

50¢ BRINGS 3-scarce Lincolns, including
1954, and new bnrlfain price list =7.
Kenwood Coins, 85
Baltimore 6, Md.

CATALOGUE: 34 pages, all U.5., Ca-
nadian coins and supplies, 25¢. Harold Ball,
2614 Calhoun., Pt. Wayne, Ind.

RARE 1878 CC mint dollar $5.00. 100pp.
minhculalnxue 50¢. Shuliz, Salt Lake 10,
Utah.

INDIAN Head cents, 20 different 56.00.
Allen’s, Westerville, Ohio.

FORTY Prisco nickels assorted $3.25.
Aleenter, Box 606, Lamirada, California.

TRUNKFUL 25,000 Indian-Lincoln cents |
mixed (from the 1920°s & older.) Will pack
“grab-bag’’ style. 400 mixed $25.00. sam- |

le bag of 20—$2.00, Mrs. Flscher, Box |
&W, Sherman Oaks, 81, Calif.

WOW! “Rare’" silver dollars! Beautiful!
Brilliant! Uneirculated! Low prices! 1803-0
only $35.00! 1862-0 $B.00! 1898-0, 1899-0,
1800-0, 1801-0, 1802-0, 1904-0, only $2.00
each! 13823-0 $7.00. 1883-0 $3.00. 1885-0
£3.00. 1885-0 $£3.00. 1879-3, 1880-5. 1881-8,
1882-5, 1885-8, 1921-8, $3.50 each! 1881-8
£10.00. 1886-5 $16.00. 18387-5 £5.00. 1898-8
£15.00. 1902-5 $25.00, 1903-5 §75.00. 1935-5
£20.00. 1883-CC §12.00. 1887-P 3.50 1801-P
$3.50. 1892P $6.00. 1902-P $2.00. 1903-F
$2.00. 107 discount on orders over $50.00!
Thousands of other eolns! Rush your order,
and get your free price list! Silver Cenler,
Box 3203-M, San Franeisco 19, Callifornia.

LINCOLN Cents: 238, 245, 115-P 163-D,
175-D. 188-D, 188-D, 205-D, 268-D, 255-D, |
5-D, 308-D, 285-D, 278-D, 55-8, M5-P, |
32D, 31P, 398-D, 488. Good to fine, com-

lete lot $8.50. Rolls 555 $12.50 fine to x |

ne.—498 $3.50 roll. Berry, Box 1241, |
Orange. Callf.

HOEBBIES AND COLLECTIONS

AMERICAN Newspaper, complete, origi-
nal, dated before 1880, $1.50. 25¢ stamps
brings catalogue. D. R. Spalght, Book-
seller, Tall Timbers 1, Maryland.

50 JUNGLE Butterflies, 30 oriental sea-
shells, 20 gem-stones, each $2.00. Glant
collectors wonderland pricelists 25¢. Haas,
Box 1170, New York 8, N.Y.

WORLDWIDE Sea treasures! Less than
10¢ each. Literature free! Thernton, 5103
Londonderry, Orlando, Florida.

COLLECTORS Matchbook covers. 100
different unused, $1.00. Cata 25¢, Helene
E?:Ttmm' 1311-C East 84, Cleveland 3,

0.

STAMP COLLECTING

200 DIFFERENT Stamps 25¢. Exciting
collection ineludes beautiful Monaco set
plus Antarctic Explorers. South Africa
Gold Mine, many more. Grand total 209
stamps, all genuine, all different. You also
get 88 flags of the world and midget en-
cyclopedia of stamp collecting. All this for
only 25¢ to introduce our bargain approv-
als. Satisfaction guaranteed. Send 235¢ to-
day. Ask for Lot FO-49, Zenith Co..
Willoughby St. Brooklyn 1 N.Y.

3 Langdale Road, |

| wealth 10¢. Approvals included.

SMASHING Collection free. Includes
triangles early United States, rockets,
sports. British Colonies. high value ple-
torials, etc., Complete collection plus big
illustrated magazine, all f{ree. Send 10¢
for postage. Gray Stamp Co., Dept. PM,
Toronto, Canada.

NO Gimmicks. No gadgets. No give-
aways. Just attractive approvals at attrac-

tive prices. Sunny Stamps, Apopka 2B
Florida.

127 WORLDWIDE Different 25¢. Bar-
gain approvals. Niagara Stamps, 5t

Catharines 201, Ontario.

100 WORLD Wide stamps 25¢. Approv-
als. Eureka, Box 35334, Los Angeles 35,

Calif.

25 LARGE American commemoratives
10¢. Accompanying approvals, Free per-
foration gauge. Linstamps. St. Catharines
101, Ontario.

“l03 DIVERSIFIED British Common-
Crown

Stamps. Virgil 601, Ontario.

QUEEN Ellzabeth on stamps. A beauli-
ful collection of 50 different stamps from
29 countries—all bearing the portrait of
the Queen of England. 10¢ with approvals.
Capital Stamp Co., Ferrysburg 2A, Mich-
lgan.

20 DIFFERENT commemoratives 1883
up 1¢. US approvals. K&B, Box 70, Bklyn
2 N Y.

FREE Collection, 50 different. topicals,
U.8. comm., dismond, triangle, with aln-
proval selection. Carpenter, Box 310,
Claremont, Callf.

ISRAEL Packet 10¢ with approvals.
Iray, Box 114, Boston 34, Mass.

U.N. Postal set. Among world's pret-
tiest., Only 10¢. Approvals. Welles, Box
1246-R, NYC 8.

ONLY 10¢! Get this new valuable North
American collection, all-different postage
stamps of Greenland (North Fole), SL.
Pierre, Newfoundland, Canada—Eskimos,
Indians, scarce 1867 Confederation. 1882
Eritish Columbia & Vancouver Is. Cent..
Nova Scotia, Northern Territories. United
Nations, U.8. Stamps—198th Century, first
plane, steam boat, pony express. ete. Also,
complete Colonial & Civil War Issues,
many others. Plus full color flag stamps of
7 foreign countries. Extra! Bargain cata-
log: “‘How to Recognize Rare Stamps’:
other exelting stamp offers on approval.
Send 10¢ for handling. Kenmore, Milford
EF-504. New Hamp.

DAG Hammarksjold “‘inverted Error
with approvals. Belmont Stam
Washington 15, D.C.

_IﬂJWER Priced lpﬂrn;k*.l.il-- U.8.. Foreign.
Stamps, Box 737. Memphis 1. Tennessee,

FREE! Giant bargain catalog. New Edi-
tion listing thousands of bargains includ-
ing U.S. and B.N.A. stamps, packets, mix-
tures, albums, accessories and supplies;
sent with beautiful approvals. Jamestown
Stamp, Dept. ERIPM, Jamestown, N.¥.

FOUR Weird insect triangles, American
spaceman, 25 others, 5¢. Approvals. Blan-
chard, 73 Washington, Suffern, New York.

" UNITED STATES Commemoratives, 100

| different. mint, $3.50. Used §.95. Golden's,

| Zeppelins,

€721 Eastwood, FPhiladelphia 4%, Penna.

300 DIFFERENT Given free with ap-
provals. Particulars. Windsor Stamps
P.O. Box T35, Santa Clara, California.

WOW! 110 all different Germany 10¢!
semi-postals, airmails, high
values, etc. Giant catalog, bargain lists
included with beautiful approvals. James-
;,.pw%n Stamp. Dept. ABIPM, Jamestown,

“RARITY" Project mercury first day
covers unaddr . Cape Canaveral can-
eellation, February 20th 3:30 P.M. 19632
Was Port Canaveral officially. $3.00 each.
Send seli-addressed envelope. ng’ Dow-
less, 227 E. 6th Ave., Tallahassee. Florida.
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FREE! BSurprise ** tery'” cket.
Premioms. A nu.mg..mr. %—m.
Mansfield, O g

50 YEARS old. 15 different United States
stamps al least 50 years old 10¢ with low
lened. United States approvals. Jaxon,

x 145-P, Bklyn. 20, New York.

SPORTS., Animals, rockets elc. on
worldwide approvals. Packets from which
Lo aﬂam the stamps you want—I1¢ each
and Surprise collection to new ac-
uw.nu 10¢ handling. Boser Stamps, Yap-
hank. New York.

GERMANY “Nazi war swastika—Hit-
lers’" collection—Free! Approvals. Willlam
m:. 226 Race, Ravenswood, West Vir-

FREE stamps: Approvals. Allman,
m West 47th, Narth Little Rock, Arkan-
EAE.

BERIQUS Collectors: Defeclive old U.B.
Y m{_al:i K. Swartz, Malden Bridge,
ew York.

1500 FOREIGN $1.00. 5000 $3.00. No
approvals. Meyers, 5321 Fleming. Rich-
mond. California.

AMERICAN Historical ccllection! Enor-
mous Ceorge Washington beauty, F. D.
H-wu‘ren diamond, giant U.S A flag
commemorative. plus midget soldier. Latin
orchid issue, old IFNI overprint., ete. 10¢
with approvals. Roseland Stamps, Spring
Lake 2A. Mich.

different 10¢. with
Stamps,

U.5. Bargain. 50
beautiful worldwide approvals.
Kennebunk. Maine.

free. Approvals,
rre. Penna.

HELIGOLAND Stam
W-B Stamps, Wilkes-

EXTRAORDINARY! Free! 20 different
Finland to those requesting approvals.
Rosen Box 1303. Chicago 920,

500 FINE Mixed U.8. 15¢. Wright, Box
753M. Hagerstown, Md.

QUALITY Approvals. Geo. L. C. Scheirer,
P.O. Box 441, Gaithersburg, Md.

21000.00 AMERICAN SEtamp $1.40. King,
330 Alexander, Kampoos, British Colum-
bia. Canada.

15 FLEASANT Offers lglm; valuable tips.
Wd:nt.' Bileski, Station B, Winnipeg, Can-
a =

150 DIFFERENT U.8. stamps I5¢. Ap-
provals. Winchester Stamps, 45 Winchester
Rd. Mansfield. Ohio.

1 21,000 ALL Different. only pennies a
day usi our systematic pavment plan.
| Details free. Sjoquist, 1435 Cherrydale,
| Ban Jose 25, California.

FREE'! 50 Turkey, 10¢ handling. Ap-
provals, Berchtold Stamps, Troy, Ohiec.

215 DIFFERENT Worldwide 25¢. Iuhnd
French Colonjes, etc.! Approvals. Bobb's
Box 3045, St. Louis 30, Missouri.

PENNY! Approvals! Regardiess catalog!
Kloster, 4164—52nd Street, San Dhmﬁ
Callfornia.

U. 8. approvals, Low prices. Eagle
Stamps, Romine Ave., Plttsburgh 26,
Penna.

200 STAMPS. 25¢ With a wvals
Emith, 508A Brocks, College ation,
Texas.

FREE! 222 worldwide. 104 handling
Penny approvals. Jung, 1601 North Stan-
ley, Los Angeles 46.

U.S. Mint specials!
$1.00: 1¢. 2¢. 3¢ famous Americans (21
$1.00. Free list. Brooks. 2323

Avenue X, Brooklyn 35, New York

B0 DIFF. U. 5. stamps includes 19th
Century commemorative.
FPlus 1943 flag :

A s ineluded

All fer onl 25¢.
rll‘lrﬂi Co., 338-C. Yorktown Heights,

UNITED Nations 15th anniversary sheet

' with first day cancel, as commemorated

Ruszia. Free! le they last,

STAMP Collecting outfit,
packet worldwide stamps,
watermark detector, millimeter gauge.
Everything 10¢ with approvals. Loraine
Brown, Marion, Michigan.

includes,

INTRODUCING Our better United States
approvals we offer 15 United States stamps

including Columbian, Binl‘.}!nlmninh fa- |

LOOEK! 50 better stamps l’rum filty
countries! (23¢)

Moner saving talog
included! E‘I-'l-'l.'li 2123 Lunt. Ghiﬂlﬂ 45.

100 DIFFERENT Foreign stamps with
catalog value of $20.00. onlv $1.50. No ap-
rovals. Lee St;nnp%‘ 4548 South Park

rive. Metaire

200 DIFFERENT (erma 10¢
proval apolicants, Roth.mhlld 31:2 'mm
Ave., Washington 28. D.C

FLAG Stamp free with U.8. or world-

wide aporovals. Gorliz, Box 265, Park
Ridge. Illinois.
WORLDWIDE. 50 all different. abso-

lutelv free just to intreduce our Incom-
parable approvals. Kent Stamp Company.
GPO Box B87. Brooklyn, K. Y

VATICAN Xmas set 35¢. Aporovals. Bar-
ricks. Box T154. Detroit 2. Mich.

| tion econlainin
| als. White, 51

Stamps,

Approvals. Knopp. Box 1381. Bristol. Conn. |

| stamps from
500 DIFFERENT includes pictorial. 35¢. n

UNITED States commemorative collec-
33 different—10+. Approv-
A Avenue L, Brookiyn 30,
New York.

PENNY Approvals. Thousands. Bargains
for pennies. Gifts with purchases. Penny
Orange, California.

100 OLD TUnited Siates between 1861
and 1935. $1.00. Roush Btamps, 51 Chest-
nut, Mansfield., Objo.

FREE Monaco nudes. Anpm:ls Stamp
Ranch, 802 Addizon, Chicago 13. Il

60 DIFFERENT U. 5. (30 commemaora-
tives) 25¢. No approvals. Seidenberg.
ﬁnplmm Wisconsin,

mﬂ'rﬂmrurunhlﬂl"l‘hum

moth value inclodes airmails, pd:mmn.h
strange countries ea

ing up to 25¢ each! Also mmn.h u:

Stamp Company., Camden 80. New

FREE! Congo ftriangle set! Boy Scout
beauty! 25 others different Approvals.
Cambridge, Box 411. Cambridge, Ohijo.

States price list.
gi 2."'-: H;nrk Hanna, 335
ttsburgh 22, Penna.

1168 pages,
335 Fifth Ave.,

BAN MARINO—25 different only 25¢!
Worldwide approvals included. Cole, Box
223-A, Buffalo 21, N.Y.

56 POPULAR MECHANICS

SELL
| Write. describing

| bargain lists free.

good grade stamps.
fully what you have.

Lepanon, Pennsylvania.

Your surplus
Vanroy Shirk.

AMAZING OFFER! 200 United Etates
stamps — including commemoratives, air-
mails, high denominations to $1.00. Only
I¢ o spproval applicants! Illustrazed
-t:c Stamp Co., Dept
ork.

B0, Camden,

701 U.B.A. 254 ( ltnty commemoratives),
Reguest approva Horace Gatewood,
Winston-Salem, N

New

‘Whil with |
ll‘pp{mlll. Fhilatelics, R-J. New Paltz |

kage hinges. |

MILLION Foreign stamps! 2¢ each! Svend
for thrilling. glant approvals!
gul?r:.pﬂ Box 6000-MB, San an:lww 1.

a 2

FREE! When you our foreign ap-
provals you receive a utely free stamps
equaling your purchase, Coast, 1609 8.
Park. Santa Ana. Callf~mia.

GIANT Approvals. Thousands different
1¢ and 2¢ each. Wahl's Stamp Exchange,
T008F Farragut. Chicago 31, I

with approvals,
by countries.
Minois.

FREE Stamp wallet
Wide selection collections
Clark. Box 28-C, Wilmette,

TRADE Your duplicates. (Toward for-
eign approvals, ) Write: VPT, Box 88, New-
ton Highlands 81, Mass,

80,000 DIFFERENT. Amazing new plan
builds rsour collection systematically,
country by country. Only 50¢ weekly. Pree
details. Ware. Monroe 75, Conn.

FREE Sample. Interesting. informative,
fllustrated. National Stamp News, Ander-
son., South Carolina.

HAWAIL.
worldwide approvals.
Lewers, Honolulu 15,

Three old classies 20¢ with
Hawail Stamp, 280
Hawaii.

25 COLUMBIA 20¢. ﬂplﬂ‘ﬂ‘“ll lntluded
Reed. Box 580, Chicago 90,

U.5. Mint Imperforate parks $2.40. Ap-
provals. Bill Egleston. Clearfield, Ulah.

UNUSUAL Old U.S. defectives. Bargain
pricez. K. Swartz, Malden Bridge, New York.

FREE' 31 Greenland! Ghana! Ruanda!
others. Approvals. Keating, 2520-P Boule-
| vard, Jersey City 4, New Jersey.

PRECIOUS STONES, MINERALS

SEMI-Precious uncut gems. Ten differ-
ent for 31.00. Request list 28. Prospectors
ElmM p. 201 San Francisco, Banta Fe, New

exien

EARTH Bcience., Rockhound's Mational
Magazine. Subscription $2.50. Sample 35¢.
Box 1337-PM. Chicago 90, Ill.

GET Free catalog no serious rockhound,
gem cutter. jewelry maker, hobbyist or
craftsman can be without. Pull of bar-
gains. exelusive items, low prices from
largest suppliers and authorities in the
field. Free new catalog just off the press,
vours for the asking. Write Orieger's,
Dept. C-12, 1633 E. Walnut. Pazadena.
California.

OPALS: Precious. Flery! 10 ready
set $6.00. Free pricelists, Apartado,
S-’mmilutl d’Allende, Gto., Mexico.

to
B0

nstrue-

ENJOY Thrul Dimm 2
diwu Ave,,

tions. ore, §$1.00 . 198
N.Y. 17.

COLOR SLIDES

COPY Your color slides by attaching
slide duplicater to your camera. Informa-

tion free. Electron Development Co., Box
1743, chrin:ﬂeld. Illinois.
HAWAII. Art studies. Samples $1.00.

Avery, Box B261, Honolulu 15, Hawali.

FREE Brochure of world's largest selec-
tien of colored slides. Entertaining! Edu-
cational! Write: Trycolor. P.O. Box 123-M,
20. Windsor, Conn.



TRANSPARENCIES Wanted. Up to
$500.00 each. For information write Amer-
::c:llhc\n]ur. P.O. Box 46372, Hollywood 46,

PHOTO FINISHING
CAMERAS, PHOTO SUPPLIES

PHOTOGRAPHY For pleasure or profit.
Learn at home. Practical basic tralning.
Long established school. Free booklet,
American School of Photography, 835
ﬂlurm Parkway, Dept. 345C, Chicago

FREE! 8end now for photographic bar-
gain book. Dept. 1-K-8, Central Camera
fu?lm{. 230 B0. Wabash Ave., Chicago

5

photos,

SLIDES From snur negatives,
.00, 35-Slides, Green

Color or béw,
Min. Falls, cnlurndu

A FREE Kodak roll returned with each
black and white or Kodacolor developed
and printed, fast serviee, lowest prices,

tmhﬁslmd Iﬁpllm mallﬁxgx
ce, .
1111, M!u.n . N

COLOR Movie fans! Low cost—high

uality processing our u iglty, Bmm. just
1 (or H with fresh film). Mailed back
next day. an::mlmhm aranteed. Send

exposed reel or request free mallers and

ce list of cnmplﬂu phnm ﬂ.ni:hin SRV =

Direct Mail Photo, Box 8352-PM.
Pj::rhurm 18, Penna.

FAST, Hi-quali
rolls: eight ?mbtor

finishing. Kodacolor
prints IIH Twelve

$§2.40. Twenty $3.48. Reprints 15¢. Also
low B&W prices. Cl:l.stm Quality Studio,
Box 4838, Chicago BO.

12 EXPOSURE Roll T0¢. Wallet 25 for
;I;l.ﬂﬂ. Mail in Photo, Box 707, Lowell,
A8S,

MOTION PICTURES AND
SOUND EQUIPMENT

FREE! Six-months subseription to
Blackhawk Bulletin—most extensive list-
ing of Bmm. movies and 27x2" color slides
available anywhere! Blacithawk Films, 314
Eastin-Phelan Bldg., Davenport 5, Iowa.

| Pamous makes. Free home trial.

NEW 45 RPM phonograph records! Fif-
teen different $1.00. Return for full re-
fund within flifteen days if not enthusias-
tie! Leary, 223 East Hennepin, Minneap-
olis 14, Minn.

BONGPOEMS Wanted! Collaborate with

professional eongwriters equally. Share
royalties. BSongwriters Contact. 1618-D
Broadway, New York 19.

EONGPOEMS Wanted., Send poems for
offer. Nashville Music Institute, Box
532-PM, Nashville, Tennessee,

USED Professional guitars, amplifiers,

drums. Write: Music, 1215 War Memorial,
Peoria, Il

| dress:

RADIO Electronics ecourse only $14.95.
Ihr.'ludn all tubes, parts

tions. Write for hl.l.l information. xdn-
Kits, Dept, 587TB, Hewlett, N. Y.

COMPLETE Prerecorded tape m\*m
Free tape recorder discount ﬂhﬁ
;nnle: g‘?ﬁ Columbia tcm.

FREE! Comprehensive new hi-fi/stereo
catalog. Full color illustrations, specifica-
tions, exciting savings to 75% on hundreds
of name brands. Components, systems,
kits, recorders, speakers, accessories. Ad-
“PM™ 1 F A, 17640 Burbank Boule-
vard, Encino, Calif.

ACCORDIONS. Gultars, chord nriEms!
Ay
terms. Trades. Free catalogs. Mention In-
strument. International Music Mart, Dept.
R Chicago Avenue, Chicago 22.

RECORDS! Disco‘u:nts on all LP's. F‘r_et
details, Citadel Record Club, HE Fifth
Ave., Dept. 3, New York 17, N.

BONGWRITERS, With
tacts, want song ideas., Share royalties.
Send poems, {ree examination: Songwriters
Associates, 1650 Broadway. N.Y. 19-P.

POEMS Wanted for musical setting and

| recording by America’s largest song stu-
Send amination. Five |

dio. poems. Free ex
Star Music Masters. Hl.'l Beacon Building,
Boston.

POEMS Wanted for musical setting and |

examination.

recording. Send ms.
o 40-C West 32

Crown Music Company,
Street, New York 1.

ACCORDION-O-RAMA, 874 Eml.dwlr.l
New York 3, N. Y. Tremendous discounts.
Top brands. Free brochure.

BONGPOEMS And songs wanted! Mall
to: Tin Pan Alley, Ine. B-u: ws. Radio
City Statlon, New York 19, N

ELECTRIC Guitars, amplifiers, whole-
E.ll.ll!it Free catalog. Carvin, PMM, Covina,

ITALIAN Accordions Manufacturing.
7600-M Cottage Grove, Chicago 13, 1llinois.
Plano, Chromatics, Hohners, Concertinas.
Wholesale catalogs [ree.

GUITAR Sell-instruction books, chords,
melodies. .Bpeﬂal £1.00. Hrudka, Box 850,
Chicago 80, I

BWAP BMM, 16MM with others. Detalls
10¢. Box PM-224, ena, Calif.

16MM sound-projectors, films, mnew,
used for sale. Free catalog. National Cin-
ema, 71 Dey Street, New York City, N.Y.

8mm SILENT Films. 16mm sound films,
Bedner, 5300 So. Talman, Chicago.

5.000 8-16 MM. Movie flims. Free cata-
logues. International, Greenvale, N. Y.

GUITAR ijn Making books, Plans,
woods, Is. List 15¢. Sltmwood
510 Elst- :I.lt.h Street, New York 5, N. Y.

RADIO, TELEVISION
AND ELECTRONICS

DIGITAL Computers simplified: Basie,

concept level introduction, clearly fllus-
trated. $3.00. 25¢ postage. Advent Editions.
P.O. Box 124E, Sarasota. Florida.

MANY Transizstor radios distance recep-
tion. Particulars 50¢ coin. Lindle, Box 1083,
Abilene, Texas.

MOVIE Film! Free catalog! ESO-R,
47th Holly, Eansas City 12, Missouri.

FREE Catalog! Save on 8/8mm.-16mm.
film and supplies. Superior, 448 N. Wells,
Chicago 10,

MUSIC AND MUSICAL
INSTRUMENTS

VIOLINMAKERS. Repairers, headquar-
ters: Woods, supplies, string instruments,
ineluding guitars. Wholesale pricelists.
Write: International Vielin Co.,
Baltimore 8t.. Baltimore 2, Maryland.

BUILD your own Hawallan Guitar. Sim-
ple. Full size plans $2.00. Craftline, Box
1892, Glendale, California.

SDNGW'RITERB With publisher con-

ideas—in any {orm.
aonn composed, recorded,
examination. Send now!
I%s%oclatﬂ, 236 West 55th

!l
ﬂhm tﬁ'altlu

Su writers'
Bt.r:et. N.Y.

. at less than manufacturer's cost.

414-P E. |

GOVERNMENT Su
Picture catalog 10¢.
Mass.

lus radios,
eshna, Mllden -ll

FIX Your own TV. Save BU%! Send
for free {llustrated chart showing how!
We'll include giant electronics catalog.
ﬁn{rﬂmn. 461 Jeriche Turnpike, Mineola,

fo0%
uest

SAVE Duollars on radio. TV-tubes,

uaranteed! No rebrands, pulls.
argnin hullﬂm United &l.dlo,
Newark, N.

TAPE Recorders hi-fi components. Sleep
learning equipment, tapes. Unusual values.
Free catalog. Dressner, 1523 Jericho Tpke,
New Hyde Park 3, N, Y.

BATTERY Eliminator for transistor
radio. Battery charger for 9 Volt battery.
Complete kit $3.30. Leiman Distributors
Co., Box 147, Brooklyn 18, N. Y.

RECORDING Tapes. Free sample. Mail
%M (handling). Towers, Lafayette Hill,
EINA.

BUSINESS OPPORTUNITIES

£$10.00 IN An hour spare time at home

possible with amazing ic Wonder
Method™ invisible reweaving. ils free.
IRI, Dept. P-1, 8411 La Mesa Bilvd., La

| Meza, Calll.

ublisher con- |

PROFITABLE Catalog mallorder busi-
ness. Vikari, 468-P Third Avenue, Salt
Lake City 3. Utah.

SIMPLE, Pleasant mail-order can

net

| $12.000 year, Write Rutward, 2010 Bryant,

Columbia Station. Ohio

$200.00 MONTHLY. Bpare time. With

tablesaw, bandsaw or jigsaw. Write. Holl-
day House, A3800 Harney, Vancouver,
Washington.

**HOW To Sell Book by Ml.l!' " Money-
making syetem. Details f[ree. Ameriean
Distributors, Box 409-P, Niles, Michigan.

FREE “‘Franchise Profit Letter” tells

" how unique NFR service is helping thou-

sands seeking fitable businesses. Write
teday, Natio Franchise Reports, W-528,
3331 North Michigan, Chicago 1

HOW And where

to obtain capital.

| Reliable Service, Rome City. Ind.

I AUGUST 1963

BIG Money raising fishworms and crick-
ets. Eree 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 National, Los Angeles 34.

BAKE New greaseless doughnuts
kitchen. Sell stores. Free recipes. Mont-
gomery, 3605 South 15th, Minneapolis 7,
Minnesota.

MAKE $46 From square foot plywood:
Jigsaw necessary. Free details. Woodart,
Bridgewater. Mass.

t fish-

§400.00 MONTHLY Raising
Morgan,

worms. Soilless method. Charl
Bushnell, Florida.

PLASTERCRAFT Molds, liqu.ld. rubber,
plasters. flocks, candle supplies. C‘I-t-l-'ll:ll
and manual free. Blue ids Supply,
Blue Rapids, Kansas.

WORLD'S Largest wholesale supply.
Buy from 679 American, European, Japa-
nese wholesalers. Tallormade suits from
Hongkong. 123 drcrmhlu catalogs. Rock-
bottom priees. Pree details. International
Buyers, 216-MM Jackson, Chicago 6, Il

11.000 NEW Pmmmlhﬂr Baby rec-
ord bocks, shoes, a mailorder.
Use our literature. Write: MNo-Co-Ro,
Capitola. Calif.

COLORGLAZED Concrete pottery made
without molds. Patented method. Cemetery
products., nﬂeluu. tiles. Basement leak-
sealing. -making projects. Booklet,
detalls !m en nnir National Potteries
Company, Grand Raplds, Minnesota.

WANT To mn hlﬁour“” at home?

| $10.00 profit possible with
nvisible tnendinr Make tears, holes dis-

| nppear from nuthlnl tmﬂ Bteady
| year-round demand cleaners, laun-
dries, homes. Details free. Fabricon, 1585

Howard, Chicago 28, Il

a7



EARN Money ralsing fishworms for us!
Write: Oakhaven—38, Cedar Hill, Texas.

RAISE Rabbits on 3500 month plan
Free delails. White's Rabbitry, Mt. Ver-
non, Ohlo.

STOP Throwing away boxtops! They're
worth money! Some, 25¢! Inguire: Box-
tops-MB, Cedar Hill. Texas.

BUY Direct from factories. Appliances,
cameras, watches! Pree detalls! Cam Co.,
436 P.M. Bloomfleld Ave..

COPUBLISH Mail Sale Advertiser, Jead-
ing mail order paper. Details, lalest copy.
dime. Vanroy Shirk, Lebanon, Penna.

MAEE Money from old tires. Operators
clearing $400 weekly. Equipment cosis
$800. Gel [acts. 8 & S Paents, Ine.,

N. Lincoln, Chicago 13.

MAKE Durable building plastic easily.
Waterproof. Fireprool, economical. Bayve
Laboratory, Cedaredge. Colorade.

VENDING Machines. No selling. Oper-

ate a route of coin machines and earn
amazing profits. 32-page catalogue {ree.
Parkway Machine Corporation, 713 PMB |

Ensor Street, Baltimore 2, Maryland.

LIQUID Molding rubber. Iree informa-
tion. Chaney's, 5415-A Ban Jose Bivd.,
Jacksonville 7, Fla.

£70.00 WEEKLY-—home. pare
Simplified mail bookkeeping.
income—easy. Auditax, 34741A,
geles 34

iime.

Loz An-

SELL Champion, AC. Aulelite spark
plugs. Reconditioned, electroplated, guar-
anteed 10,000 miles. 1007 profit. Free
sample. Lee Plugs, 1808-A Roberts, Hous-
ton 3, Texas.

OPERATE Home mailovder business.
F‘Jﬂmc il“ Printing. 4444A1 Ute, Ean Diego,
s g1l 3

Verona, M. J.

3511 |

| Ban Vicente Bivd., Los Angeles 49, Calif.

Immediate |

AMAZING Manufacturing opportunity.
Free list of manufactaring formulas. Pres-
ler Ol Company. Fostoria 16, Dhio

NEW Company
kround floor
bank. Terr.r-ﬂ

. Big polentisl.
tunll

Terrific
. Hicksville,

RY

WORK At lmme pu'hulf merchan-
dize. Very profitable 1 % Every-
thing supplied. Detalls free. H 1043-F
‘West Grand, Chicago 22.

OWN Your own Western Aulo store.
Over 3,800 now ng:;:tlng, Minimum in-
vesiment $14,000. training. Ne retail
experience necessary. For complete detalls
write G. M. Wilson, Room 831. Western
Auto, 2107 Grand, Kansas City, Missouri.
{Indicate geographical area preferred. )

REFILL Pronane hand torch cylinders.
profit! Hul.‘.fulh!‘ 2232 Wis-
consin, w“mn;m . D

BELL Greeting cards. Make exira money
ﬁh 'u’ﬂl jewelry imprinted

onery, gifts, jewelry, name imprin
Christmas cards. Experience unnecessary.
Balable samples on approval. Free catalog.
‘Write Hedenkamp, 361 Broadway, Dept.
PM-B6, New York,

PIANO ".I."unlnﬁ learned quickly at home.
Tremendous field! Musical knowledge un~

necessary. Information free. Emp
Behool of Plano Tuning, Champaign, Ill
{Pounded 1935).

! Importing.

FREE Details world irade,
mail order. Jaydee, . Deca
Georgia.

MAILORDER'S Best.
cessful methods! Aszheo,
cago 13, Illinois.

Guaranteed suc-
1608 Melson, Chi-

58 POPULAR MECHANICS

| tional craze. Distributors, dealers,
Like money in |

occasion assoriments. sim- |

MAILORDER Pays big! Tested, proven,
home m l.tinl: un.il'.:r' Eve.y-
thing furn -PM, Hillsdale,
New Jersey.

HANDY With tools? Your own house
repair business. High income. Banish un-
employment fears forever. Amazingly easy.
Full or part time. Free information. House
Doctor, 2808-p Balasco, Fort Worth 7.

Texas.

MAKE Money making leath
ideas, Free information. Tan
Co.. Bur: 701-M4, Fort Wunh

lﬁu Bl’n.nf.' Time. Detalls =5¢ Raymar,
Box 802P, Lynwood, Calif.

NEW PQ'I'III“T..I.E for profit. Manufacture
your gwn ct. List {ree. Johnston, Box
6284-P, arietta, Georgla.

DOLLS! Dolls! Dolls! 'We teach you o
make, repair, dressz and sell. Study at
home. Earn while learning. Free booklet.
Doll Hospital School. Studio MC-83, 11828

oods. 1148
Leather

OFERATE Profitable home mail-order
business. Sparetime. Get lifetime repeat |
orders. Write Wayne's Service, 3016-J
Channing. Washington 18, D. C.

mnﬂm"ﬂnz Imitaum guarried |
stcne  and tip blocks. Free booklet.
Forms Inc., W. Adams St., Chicago 6, |
1lineis.

MANAGE Mocotel or resort. Men, women,
ccuples can make high salary plus apart-
ment. Pick your own lccation with our
ent ass=istance. Learn at home.
Free lei. Motel Managers Training
Schocl, Depl. PMC-83. €612 So. Serrano. |
Los Angeles 5. Calif.

MAKE Money. operating home mail- |
crder business. Free information. MeWil-
Iet, Bn: 3435, H:lraum 6. anm.ln
_sm Buuuful Colour pcri.nu oI African |
licns, elephant, girafle, etc by famous
game hunter. Eize B1." x 11", all different
Z2end %1 for sample =¢i 1o Continental
Iﬁl;;:uhumrl, Box 3411. Johannesburg. S.

Ca.

MAIL-ORDER home business. Get free
Copy. ““Make Money in Mail-Order.”” Mafl- |
co. 15564 E. Bepulveda, Depl. K708, Los
Angeles 25

POQL Tables wholesale. Profit from na- |
tory given Tournament Manufacturing, |
sm.a Tireman. Ilﬂmit Michigan.

HA!L Ordtr beginners. Start small,
grow big. Write R, Johnson. 1588 A. East
B4th, Cleveland &. Ohio.

AMAZING New home plastics business!
|

Up to $10.00 hour il you qualify. Pleasant.
easy. No zelling. Eecrels revealed In free
plan. NPC, Box I3321-PE, Los Angeles 23,

$100.00 WEEKLY Pcssible
“Radar EBeniry” warns m
iraps ahead. Watco, 11091
Cincinnati 41. Ohio.

spare time.
otorists speed
Prince Lane,

OFERATE Frofitable remail service from [
home. No selling or experience necessary.
For details and plan send one dollar to
;c]:tfdml, Mercury, Box 2021, Fort Myers,

rida.

EXPORT-Im opportunity, profitable,
world-wide mail-order business from home,
without capitel; er travel abroad. Estab-
lithed world trader ships instructions for

| ne-risk examinaticn. Experience unneces-

sary. Free details. Mellinger, K-708,
Angeles 25,

PROFITABLE Mail order business.
independent. Detail= {ree. Ideal,
357-BE. Valley Btream. N. Y.

LEARN Landscaping and plant growing.
Etart a profitable business part or full
time. Free iniormation without obliga-
tion. Lifetime Career Schools, Dept. MC-
ﬁ‘ Elﬁ? Ean Vivente Blvd., Los Angeles

. Calif.

MAKE Money from newspaper climhgs.
Ecome clippings worth dollars. Details free. |
Harver, CN. Thornton 29, Colo.

MERCHANDISE Wl.n.ttd With good
mail order salex power. Also drop ships.
National or foreign firms. Orlando SBegar- |
™, 1115 Elizabeth Avenue, Elizabeth, New |

ETEEY.

Los

Be
Box

BIG Money maker! Custom upholstery.
aute trim, p covers, drapes offers tre-
mendous spare-full time u.ml.nn to men,
women, all ages. No
We furnish everything: Easy hnl:u.- in-
struction, tools, supplies to build $300 in
beautiful furniture, yours to k sell!
Bend for big [ree illustrated book. Modern
Enhniﬂur Institute, Dept. TU-48, Fall-

HIHEDGRA'PH .ﬂ.nd ruler can mean fi-
nancial independence, Details {ree. The
g;:;rk:hllﬁ CGarret, 210-C Fifth Avenue, New

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: e-rmthlnﬁ
furnished free! Top commissions dmhr
Superior Match, Dept. MX-863, 7530 S
Greenwood, Chicago 19, Il

| 4455-P N.W. Tth St..

| Box 1

“HOW To Raise Capital to Make
Money''. Free details. Advance Publishing,
Miami 44. Florida.

SELL Products. Mailorder. 400% profit.
Work home. Calalogue [ree. International,

| 6347 Parnell, Chicago 21, llllm:mi

£34.70 TWO Hours manufacturing con-
crete F}'Mum. No selling. Castings =3,
1. Rapid City. South Dakota.

REPAIR Hydraulic jJacks. Easy, profit-
able. Write: Hydraulic Parts Supply. 3000
Mountain, El1 Paso,

KLONDIEE Eenny's. Free information

Texns.

. on eatalogs, money order plans, self-help,

books, folios, bargains. Kenny's Place,
Towa.

Larchwood,

.ARCHERY Mall. Garden golf. Gamn

Super crow Large income. Brockway.
Bo: m'l :thnd 66, Oregon.
T.Am’ Learn T e utunu
Spare time. l..us:utiu ri Union In-
:tiwte. Lakewood C-2
BIG Money. Le r ﬂ:l it sh
Bervice and repair all household app

ances. Fix irons, fans, toasters, ret:l:m-
tors, automatic washer-dryers. vacuum
cleaners, automatic dish washers, ele.
Know how they work, what :l.n g'.? wWTon
and then how to fix them. Be able to do
house wiring, commereial wiring: how te
rewind motors of all sizes, sharpén mow-
ers, skates, saws, where to buy spare
parts wholesale;, how to get business, what
to charge. A Ltremendous money maki
opporiunity for a mechanically incline
man f{or family). Free book. Christy
Trades School, A-4303, :ﬂ:li W. Lawrence,
Chicago 25.

RAIBE Fishwormes, rrickets; Illusirated
instructions, both $1.00. Stoners, Chatta-
nooga 6, Tennessee,

NEW, Easy and amazingly profitable
business of your own manufacturing enor-
mously popular sculpture reproductions.

| Minimum jnvestment, prompt returns. un-

limited potential. Details {ree. Bob Wade
;i'.:neum. F. O. Box 12-115, Saracsola,

REAL Dpporlunlly for distributors,
dealers, reps, route men, direct salesmen.
Electronic TV/FM wer cord antenna,
filter. booster line. ple $6.85. Electro
Dynamics, Dept. PM 101, P.O. Bex 3177.
Fi. Worth 5, Texas.

IDEAL Mail order ltem. Check protector
$1.00. Circulars available. Goodall. €8-N
Joost, San Francisco 12.

MAIL Order. Sell to new mothers. Free
facts. Munroe, 1000 Lariat, El Paso 15-A,

LET Modern mail order methods make
more money for you. Information free.
Rush postecard. hrcmhelm 554-B Fifth
Avenue, New York 38, N.Y.

LIQUID Rubber. plagues, figurines,
plastercralt supplies. Sample, detail: free.
Lavin Novelties, Box 206J. Leavittsburg,

Chio.

OFPERATE Paying mailorder business!
Ashe Company, 45-C Calumet Rcad, Hel-

! woke, Mazs



EARN $8,000. selling rugs at home, Free
samples. Box 67, Boston 26, Mass,

RE-CAST Junk batteries into new, Lat-
est achievements. Battery Laboratories,
Bayou LaBatre, Alabama.

RADIO Adurultn.l (nationally) with-
out investment, hted! Details §1.
Melro, 1982, Salt u City 10,

HOME Mallorder business. Details.
Hoven's,

De-
Box 414, Chicago 17, Illinois.

76 MILLION Prospects! Immediate prof-
Its! Btlli.ng Champion, AC, Autolite spark

pl Precision reconditioned, silvery-
plated, guaranteed 10,000 miles. Up to
J084: profit. Free samples, details. :In
Spark Plug Co., 4620 Braesw
Houston 35, Texas.
MEN Earn $20.00 to $£50.00 r
day selling 7-day collection mumﬂ-
and eeping instructions. Get detalls.

Beaver's Haﬂ Order Businessz, Box PM487,
Roxbore, N.C.

MONEYMAEING Home businesses. Free
literature. Wayne, Department E, Box
1222, Pawtucket. R. I.

QUICK Money by mail plan $2.00 or
dime for details. Money back guarantee.
Ellsworth, 11278 San Mateo Dr., Loma
Linda, Calif.

DI‘.ITBT.J\NDIHG Mailorder business. Bro-
chure [ree. Danbros Enterprises. 4817 Park
Helghts, Baltimore 13, Hl.nr:la.n.d

MAKE $32 From 49¢ p‘sm vin:rl Free
ﬂe’tlﬂ.- A-1834 Edgeland, Loulsville 4, Ky.

DDLL.FLHS In minutes! New home busi-
ness. No skill or invesiment. Sells sell.
Complete business operation
Reszearch-Development Co,,
Newark 12, New Jersey.

Box 4031,

Auto Wrecking business. Big profits.
16 years—3$5.000. KV. Victoria. Va.

BRONZE Baby shoes. Genuine electro-
Enluiuz process. Equipment, mountings,

structions. Send $1.00 for valuable book |
“Your Guide To Success’' bronzing baby |

shoes, plus complete catalog. Hollywood
Bronze Supply, Dept. B60, 3445 Unlon
Pacific Avenue, Los Angeles 23, California.

PAINT murals for profit. Earn $10-%15
per hr. No art exp. needed. New pro-
jtﬂl.cm method. Paint $100 murals for

“pennies’” In palnt. Huge demand from
bars, builders, homes, etc. Free success
plan. Associaied Muralists, Dept. E-8C,
135 Vesta, Reno, Nevada.
MONEYMAKING
OPPORTUNITIES

EXPERIENCE Unnecessary. Make money

with any camera. Fifty proven methods.
Information f[ree. Photoplan 222 East |
Eleventh, Columbus 1, Ohio,

MAKE 35,000 yearly, sparetime. raising
mink. chinchilla, nutria, ete. Free booklet
reveals proved plans. Write: Furs,
Mt. Pleasant Road, Toronto 1, Canada.

MAKE Money gathering wild roots,
herbs, weeds, leaves, tree seeds, ﬂoﬂrs
lants! Over 200 varieties! Buyers listed

or all you can ship! Easy! Pleaszant!
World wide! Free book, bonuses available!
Rush! Allain; 68-P Hollis, Worcester
01610 Mass.

MAKE Money from newspaper clippings.
Some clippings worth dollars. Details [ree,
Harvey, 1402-NC, Englewood. Colorado.

THRILL to money in your morning
mail! Simple operation. Everything fur-
nished. Details 10¢. Crandall, 607 Ohio
8t.. Bouth Bend, Indiana.

book: $3.00. |

588 |

EARN Money ofl coloring photographs
at home. Hollywood Enterprises, 1023 N.
Hyperion, Los Angeles 28, Calil.

EXTRA Mon making plastic novel-
ties, jewelry, pating and photo
chains. Catalog 25¢, David Co., 20 Garden
8t.. Providence 3, R. I.

FREE 1864 earthworm ralsing plan for
beginners. Lee Earthworm Research, Mar-
shall, Texas.

Learn Machine engraving! Enjoy profit-
able, home; nameplate engraving business.

Write: Desco, 4329-GP ogdman, Van
Nuys, Calif.

$5.00 PROFIT on $6.00 sale! Sample de-
tails, 25¢. Hamilton's, Box 1374, Las

Cruces, New Mexico.

DOLLAR-MAKER “Tips" book. Over
1000 tips. Free details. Wayne, Depart-
ment D, Box 1222, Pautucket, R. I.

SELL Bodi-Gard. Amazing new chem-
fcal. Squirt in face of muggers, rapisis,
hoodlums. Temporarily blinds,

Retalls $1.95, sample $1.50, 4 for $3.50,
postpaid. Money-back guarantee. Bodi-
ﬁiu‘?rd, 443 West B0th St., New York 18,

FREE Sample wholesale price |ist,
from your home. Billow Co, P.O
104, Florissant, Mo.

Wc:rrk

QUICK Money by mail plan $3.00 or
dime for details. Money back guarantee,

A. Carithers, Box 138 P-M, Inkster 4,
Michigan.
Where? Write

|

| _ $300.000.00 IN FPrizes!
Spence, Box 11569, St. Petersburg 33, Fla.

|

DOUBLE Your mnne_v 'l.rllh bonds, 53
booklet explains. “‘Bonds’ -A Bo.
Inglewood, Inglewood, Calif.

BIG Profits selling imports! List and

| sample, send $1.00 to Holly Hill House,
PO Box 3191, Tacoma %9, Wash.

BE Sharp. Do sharpening. Make money
sharpening knives, scissors, saws, tools. Blg

rofits. Treyeo hollow grinding outflt
4.95., Write for free book., Treyco Prod-
ucts, N. Tonawanda 15, N.Y

BECOME A Notar
come, prestige, business contacts, Dejails
free. Stationers Exchange, P.O. Box 617,
Ellgore, Texas.

HUSBANDS & Housewives wanted! Big
money. Spare of [ull time cake decorating
and candy making. Turn your kitchen into
a gold mine. No age, education limits,
Complete instruction. Learn and earn at

| home. Write for free facts. Candy and
Cake. Dept. D-T43, Fallbrook, Calif.
MAKE Money at home by mail, full

time, spare time,

Write: Mid America Sales, Box 537-B,
Topeka, Kansas.

AMAZING Plan brings gquick cash hy

| mail. Details 10¢. Fisher, Lime Springs,

Town,

CIGARETTES. Make 10 plain or filter-

| tip for 8¢. Factory-fresh 1p|,- tobaccos.
Mild troplcal fAavored Fh:l ine cigars.
Facts free, Moberly. Box 4027, Owensboro,

Kentucky

YOUR Own. easy-to-start,
order business, sparetime. Fascinating;
rofitable! Information free,

Alfano,
9-PM, Pine, Closter, New Jersey.

home

LEARN The secrets of repairing junk
htmle:.hl;n:r#::. st.auru{:. prnuﬂ:.-hlu,
easy, a [s] ¥ PArticulars, attery-
man, Prunedale Station, Salinas, Calif.

APPLIANCE Sefrvli:lns Complete nulda-

$7.00. Guild Box 471, Norwood
Mass,
AMAZING! Brand new, home money |

opportunity. Details free.
eell, Cineinnati 5, Ohlo.

FREE Advertizsing for mailorder items.
Branvold, 5718 Troost, North Hollywood,
California.

Vista, 1230 Pur- |

VENDING Machines. No selling. Oper-
ate & route of coln machines and earn
amazing profits, 32-page catalogue free,
| Parkway Machine Corporation, 715 PMM

Ersor Street, Baltimore 2, Maryland.

EARN 5240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing jobs a day. Big money pald for serv-
fee that makes cuts, tears disappear from
| [abries. Steady demand. Detalls free,
| Fabricon, 1532 Howard, Chicago 26, IIL

. at home In spare time, Make u

disables |
them. Stains face red for identification. |

Public! Win extra in- |

without investment. |

HSEASHELLS. Shelleraft and jewelry
supplies. Wholesale catalog 26¢, refunded
aon first order. Our 20th year. Florida
Supply House, Box 847M, Bradenton, Fla.

MAEE Plastle novelties for extra in-
come. Low cost home training now avail-
able. Write for free booklet. Intersiate
Eminlng Service, Dept. D-3, Portland 12,

regon.

BAEE New greaseless doughnuts In
kitehen. Sell stores. Pree recl Melvin,
3605 South 1ith, Minneapolis . Minn,

EASY To start rubber stamp business
to §9.80

free.
CR-2-H,

an hour without experience.
Write Roberts, 1512 Jarvis, Room
Chicago 28.

MINEKE Railsing information [ree. Com-
lete. Lake Superior Mink Farm, Superior,
E » Wisconsin.

BIG Money raising fishworms and
crickets. Free literature, Carter Hatchery,
Plains. Georgia.

AMAZING Successes through Iranchises!
Beeome exclusive franchise holder your
territory. Information rushed. National
Franchise Reports, MP-5328, 333 North
Michigan, Chicago 1.

clﬁ- ohininlnz permission
to ship guaranteed hosiery on Iree trial.
Earn up to §1.25 per sale. Send for [ree
outfit. No obligation. M. C. Lege & Co.,
P.0O. Box 241, Atlanta 1, Georgla.

MAKE Money

WE Buy items you make for us. Bend
stamp for detalls, Wolle Specialties, Box
171, Center Line, Michigan.

MAKE It bls' Sell mailorder manuals.
Tremendous market, profits, Free detalls.
Rutward Publications, Columbla Statlon,
Ohio.

MEN — Women! Start money-making
plastic laminating business at home in
spare time. Material that costs 11¢ hrl.nns
back £2.58. Mo canvassing or !iu,-lll.ﬂufg
mall orders bring in $20 a day. Wri
full particulars free. Rush name on poat-
eard to Warner, Room CL-IH, 15121 Jarvis,
Chicago 26, Il

LEARN The art of professional poodle
grooming. Easy, profitable, home business.
Write Foodle Shop, 3777 SBlerra, Clovis.
California

START A profitable subscription busi-
ness in spare time! We need men and
women {young and old) as representatives
for all leading national magazines. Liberal
commissions in all subscriptions. Supplies
free. No experience needed. Send thizs ad
with your name and address to: Popular
Mechanics, Room B-0, 250 W. 55th St..
New York 10, N. Y,

EXPORT — IMPORT

RADIOS At discount prices. Portable 2,

8. 10 transistor models, $3.95. $7.95,
lll 85, 514.85 respectively. Includes carry
case, batteries, ear-phone. Gift boxed.
Guaranteed finest quality. Shipped directly
from Japan. Herman's, 777 W. First,
Azusa, Califl.

JAPAN: Mail-order 26 page catal
dolls, novelties, business informa
manufacturers’ addresses, $1.00; Ja
Trade Directory. 10005 product illus
tions, 83.00: Tourist Guide, $1.00. Send

| cash. Clarence Yamagata, Bl4 Toginbiru,
mail= | .

Marunouchi, Tokyo

NEWEST Japanese imports. Price list
:'vsilahle. Bill's Services, Box 96, Dorothy,

FABULOUS Gifts from around the
world. Holly Hill House, PO Box 3181,
Tacoma 99, Washington.

SCIENCE & CHEMISTRY

EXPERIMENTER'S Handbook free with
bigger discounts ecatalogue. Now only 20¢.
Haﬂinn'ﬂ' Laboratories, Manitowoe, Wis-
consin,
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BUDGET Priced chemicals., apparatus,
Biology. Catalogue 25¢, Mid-States Scien-
tifie, 7053 N. Clark, Chicago, Il

8: New illustrated r:a.laluu 25¢.
Bingle and multistage kits, cones, engines,
Iaunchers, trackers, technieal information,
etc. Fast service. Estes Industries, Pen-
rose 7, Colorado.

CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories.
Catalog 35¢. Dept. M-50, Biological Sup-

gnlr l'llpoi' 1176 Mt. Hope Ave., Rochester
ILLUSTRATED Catalog: Chemistry,
mineralogy, biclogy 25¢. Tracey Labora-

tories. Evanston, Illinois.

UNUSUAL Chemistry books,
kits! Rare chemicals, cheap! mt.llus :|5f
NSC, Box 11133, Palo Alto, Calif.

AMAZING New book of science experi-
ments, formulas, and catalogue of labora-
tory supplies. Only 35¢. National Scien-
tific Co., 11 5. Park Avenue, Dept, PM-8,
Lombard,. Illinois.

CATALOG 25¢. Free expendibles kit
with 810.00 order. Laboratory Sales, Box
161-A, Brighton. Mass.

NEW! Low cost laboratory apparatus.
Chemlecals. Catalog 25¢. United Sclentific

Corp.. Waupaca, Wisconsin.
PLASTICS
IMguld mting plastie. clear, col-
OTE. flowers butterflies pho-
tos, coins. Seml 25 for two handbooks,

*"How to Cast Liguid Plastics’” and “‘How
to Make Extra Money at Home.'' Castro-
uu Dept. J-101, Woodstock, Illinois.

EMBEDDING, Casting secrets free. Sam-
ple Hfé Crystal, 4350-B N. Whipple. Chi-
cago 18.

PLASTIC And supplies for laminating.
Colameo, 12 Center, New Haven, Conn.

BOXES. Plastic. 200 sizes., Free list.
Althor, 2301 Benson Ave,, Brooklyn, N. Y.

NATCOL Rezins are best for casting and
laminating. Catalog 25¢. Nateol Plastics,
Box 227, Redlands 3, California.

FORMULAS, PLANS, ETC.

ONE-War glazz and hundreds more
simple homework money-making formu-
las are described in our free brochures.
Western Chemicals, Box 19718-C. Los
Angeles 19, Calif.

FORMULAS—All kinds. Amazing big
catalog, 10¢. EKemixal. Park Ridge. Ill.
LATE. Modern manulacturing formulas.
%.i:t.tfrze. Moon Chemical, Martville, New
ork.

FPORMULAS Por latest money-making

diseoveries, New! Valuable litera-

Hulgree' Miller, Chemists, 1517-D, Tampa,
or

AGENTS WANTED

PRINTING. Advertising salesmen—Ex-
celient moneymaking sideline selling de-
calcomania name plates, small quantities.
Automobile initials, s letters, Free
samples, Ralco, J!'.L Boston 19, Mass.

YOUR Own busmm Used suits ﬂ. 50
overcoats 85¢; mackinawe 35¢; shoes 12
ladies’ coats 30¢; dresses 15¢. !:nurmnua
profits. Catalog free. Nathan Portnoy
Asmlglelaﬂ 2109-AA Roosevelt Road, Chi-
cago 8, ;

AGENTS—300% Profit selling genuine
gold window letters; store and offices. Free
eamples. Metallic Sign Letter Co., 1217-D
West Newport, Chicago.

MAEKE Most extra cash with world's big-
gest line Ghriutmls cards, wrappings, gifts.
lntmd'uu fends. neighbors to 150 Christ-
mu. "Ein.z box assortments, 600 big

novelties. Pocket up to 507
prnﬂt nlus liberal bonus. Pree glant color
catalog. Buy on uredli- Arrow Greetings,
513 Fourth Ave., 8., Dept. 83-G, Minne-
apolis, Minn.

MEN! Wmnun' au*sn profit on cosmetics,
Famous nl.tinm.ll:' ndvertiud Hollywood
cosmetics pay 607:. Make $25 day up. Hire
others. For free samples, details. write
g-;_lj!;alu Girl, Glendale, California, Dept,

WILL You test new items in vour home?
Burprisingly big pl.g Latest conveniences
for home, car, no money. Just your
name, Kristee 112, Akron, Chio.

CHRISBTMAS Cards. Business and per-
sonal. Earn reall %mmm!uiﬂrns selling
medium and high-priced cards with cus-
tomer's name imprinted. Free sample al-
bum. Process Corp. (Our 42nd Year). 3434
B 54th Ave., Chi:ngn 50, Ti1.

NEW “‘Magic Knife"’ illl:eu frozen foods,
even bone! Guaranteed 5 years., More than
double your mon In 30 days with no
riak! w for free profit details,

ing assortment discount offers.
lo, Dept. S602E., 4333 N. Pulaski. Chi-
cago 41, Il

ESTABLISH Your own business, Low
prices on used clothing. shoes, houzehold
Erﬂﬂllﬂ Unlimited ts. Pree catalog.

orthwestern Distributors, 21280 No, West-
ern AvVenue, chmngu 47. Tilinots.

EXOTIC Eun'irl.zs' Details free. Pair,
tl. 00. Ohga, PM47]1, Sigakenkusatu, Japan,

MAKE $50.00 selling 23 boxes of our
personalized Christmas cards. 48 exclusive
designs. Free album. No obligation, Write:
Elmeraft, 5830 So. Western, Dept. EC-T.
Chicago 36, Ill.

THREADED Needles. Sew instantly. No

| threading. Five needles already threaded

with inch colorless nylon thread.
Blends with most colors. eatly pack-
. Travelers” necessily, Nothing else
rite

it. Agents 'bdo.gut. moneymaker,
inr [ree u.mr er, R U Company, P.O.
Box 569, Chicago 90,

HOUSE to house salespeople earn big
money selling Princess Imported jewelry.
Inditiﬂu,l.ll! designed. A few sales a

will you $100 or more weekl
Irih pPromo inn ibilities as distri
mu.n.l.l:er Write: Tousana Comoany. 3517
Pranklin Blvd., Dept. P, Chicago 24,

1 I]lirmia

SELL On sight! Amazing sunglass in-

vention for glasswearers. Separate lenses |

positive pneumatic suction attachment.
Assorted styles. Write Bunline, 5506 Nettie
Rd., Jacksonville 7, Fla.

SELL Greeting cards. Make extra money.
Christmas, all occasion assortments, sta-
tionery, gifts, jJjewelry, name imprinted
Christmas eards. Experience unnecessary.
Balable samples on approval, Free mhﬂu{
Write Hedenkamp, 361 Broadway, De
PM-86, New York.

FREE Sample. Beautiful curios! Sell on
sight. Apartado 9036, Mexico City.

AGENT Wanted, Supply glft shop, motel.
drug. with gift line. Giflt Parade, Box
18453, Kearns, Utah.

FREE O0il portrait sales kit. Details.
Lakeside Products, Spring City, Tenn.

MAKE §50.00 daily! Sell air operated
vacuum cleaners to service stations for
$19.50. Your cost only $9.50 postpald.

Free details. Inka Industries, 2408-3M
Crocker, Houston 6, Texas.
BIG Profits. BStamp social s=ecurity

PIIU.'E. key protectors. Sample 50¢. Catalog
ree, General Products, Dept. PM3, 11
No. Pearl, Albany 7, N. Y

BUY IT WHOLESALE

DIRECTORY: 100,000 low cost imports,
$2.00. Details free. Deevaughn, Box 507,
Kelso, Washington.

TOOL Catalog. Send 25¢.
ware. 107-PM Walnut, Phila,

APPLIANCES, Toys, tools, catalogs, 25¢.
SBeott’s Wholesale, 412 Valentine Street,
Anderson, 5. C.

Silve Hard-
6, Penna,

BUY Direct from factories. Appliances,
watches. Catalog, 25¢. Holliday, 814
Burnside Rd., Sharon Hill, Pa.

ICE Picks. Dozen $1.72. Halsey Mig.
Co., Evansville 12, Ind.

BARGAINS' Buy wholesale! Save
money! Free catalog! Norris, 273DE Mer-
rick Road, Lynbrook, N.Y.

350,000 BARGAINS! Free merchandise!
Write: Goldmine, 240-B, Planetarium
Station. New York City 24.

Name brands catalog! Your own
fh’ profit business. Sell name brands,
or part time. No inventory, no invest-
rnent More than 2.000 name brand items;
lowest wholesale prices, Watches, jewelry,
cameras, hi-fi, stereo radiog-phonos, ap-
pliances. housewares. hardware, power
tm!is Iuirnt:ln m;_:ﬂcal imtrmmta garden
eguipment, spo '3 many
others. 8§ flcors of name bcrn.nds * Million
dollar inventory. Orders shipped complete
in 24 hours! Send for free. beau 11y
t]i{:strﬁ%:!d 1::!91:: :l:u;nwr s;:lpq.utn whole=
rale price list . G{Il.'p, Dep't
PM. 145 W, 15 8t.. Mew York 11. N. Y.

NEW Deluxe below wholesale
Automobile catalog and others, Furniture,
clothing., housewares, wpuanm r!.fﬂl-

FREE!

erators, freezers, washers, eTS, tnl!-
vision, radios, luggage, hinne .
stereo, phonographs. recorders, cnmm

projectors, musical iustrulm:nta. sporting
goods, tove, tools. typewriters, watches
jewelry. Huge discounts on thousands of
name brand items. For Iree specimen list
of actual factory prices—posteard: Selbyco,
Decatur 15, Illinois.

list.

USED And new watches 32 up. Free
abash, Chi-

Bouthern Watches, 5-PM So.
cago 3

liances,
Com-
Verons,

BUY Direct from factories! A
cameras, watches! Free details!
R}l&' 6PA Bloomfleld Ave.,

WORLD'E Largest wholesale supply, Buy
from 679 American, European, Japanese
wholesalers. Tallormade suits from Hong-
kong. 122 dropehip catalogs. Rockbottom
prices. Free details. Intemumu.l Buyers,
216-M Jacksen. Chicago 6, Illinois.

LARGEST Whaolesale supgl: source in
U.S. Furniture, ﬂnthing eer.rlc nnp]l-
ANCESE, hn‘uaewaru auto accessori

sporting goods, farm Illl.:lfl'lllnt- hnhhr
supplies, bargain merch

porte. Free details. Associated Whukll.lnl
Box 52-DX, Burlington, Iowa.

ELECTRIC Guitars, amplifiers,
!r':an’ft'r Free catalog. Carvin PMW,

whole-
Covins,

SALESMEN—DISTRIBUTORS

AUTOMOTIVE: German formula engine
conditioner, Improves viscosity, checks ex-
cessive cll consumption, boosts compres-
sion, money back guarantee. Dealer mer-

| chandise starter kit $5.85. N-.rer Bales,

618 E. Irving Blvd., Irving [Dl] ) Texas,

BUY From factories! Appliances. cam-
eras, watches. ete! Free detajls! Cam Com-
pany, 436-PJ Bloomfleld Ave. Verona, N.J.

60 POPULAR MECHANICS

WANT A satisfying new career? Sell the
world's most useable Bible. Positions open
for men or housewives. Supplies furnished
free. National company, In business 30
years., Free company insurance, weekly
pay. Full or part time. International Book
Company, Box 118M, Wichita, Kans.

BEST Sales item ginee hoola hoop, Areas
going fast. Details free. Reedea, T80TPM
Blackshear, Dayton, 24, Dhin.

1507% PROFIT Selling wermul products.
Egyptian, Box 168C. Anna, Il



BEENSATIONAL New longer-burning
light bulb. Amazing ([ree replacement
Euarantee—never again buy light bulbs.
No competition., Multi-million dollar mar-
ket yours alone, Make small fortune even
spare time. Incredibly quick sales. Free
sales kit. Merlite (Bulb Div.). 114 E.
32nd, Dept. C-T4K, New York 16

$5.000 FOR Part of your free time. Your
own business. Free zelling outfit. Oppor-
tunity to profit 8 ways including cash
commissions. monthly us. bonds, free
insurance. Age no barrier. Pull time or
part-time. No obligation, Write Ortho-
Vent. 1138 Brand Road. Salem. Va.

MAEKE Extra money selling advertising
matchbooks. Pree catalog and sales outfit,
Matchecorp, Dept. PM-83. Chicago 32.

MAKE Big money taking orders for
Btark d:arir fruit trees. Everybody ecan
now grow giant size apples, peaches, s
in their nrds Alzo shade trees, ah?u‘h

vines. roses, OQutfit free, Stark Bro's,
Desk 30184, Luumlnna Missouri

RUN smre time greeting card-gift shop
at hcme! Show friends samples new 1963
Christmas, All-occaslon greeting cards,

fts! Take orders. earn to 100% profit.

o experience needed. Try without cost!
Special fund raising plans for organiza-
tions. Rush name for samples on approval.
Regal Oreetings, Dept. 101, Ferndale,
Michigan.

£1.000.00 A Month for making dramatic
3-second demonstration of amazing light-
weight Presto fire extinguisher. New chem-
leal used by Alirforce snuffs out fires in-
stantly. Only $4.95. Terrific commissions.
Milllons want it. Pree kit, Merlite, 114 E.
3Ind, Dept. P-66K, New York 16,

SELL Advertising book matches. Write
us today: we put you in business by re-
turn mail: handling complete line ad hmk
matches in demand by every h:.slneu. ri
in your town! No investment: E
furnished free! Top wmmm-iuns daﬂy
Superior Match, Dept. M-863, 7530 5.
Greenwood, Chicago 19, II1.

SA.LIEHEN' Earn triple proflts with
Tri-truck. the revolutionary new hand-
truck that sells on sight! Big commissions.
8 & H green stamps, retirement bonds.
Rush your name for [ree information to
.tlet goul Sales Co.. Lemon Grove, Cali-
oI

TP to 3400 weekly. Advertizin

space
salesmen. Christy. Waukomis, Okla.

PROSPECTS Everywhere! Sell Ii chted
rtl.iﬂous ures. Details free, C-
Euuiwtﬂe 15, Kerl.mckr

FROM 3250 to a mlllinnl.lre 'pmjhlt
selling “‘Liquid Glass Auto Polish™! De-
Michigan.

talls: Volz Ypsilanti,

E!LLL Portraits paint.ed on silk and can-
Send photo/$5. Toyve Oil Portraits,
m ‘Beijo, Setagayaku, Tokyo, Japan.

SIGNS, Stakes, flags, pennants, ete.
L. A. Slgn. 4503 Eagle Rock Bilvd., Los
Angelez 41, Calif, Free catalog.

IF You're interested in making money
in selling, see the hundreds of exceptional
opportunities in Salesmen's Opportunity
Magazine. Send name for your copy, ab-
solutely Iree Te].l us what you're selling
now. Opport 848 M. Dearborn, Dept.
17, Chicago HI I linois.

EARN Big commissions full or part time,
Bhow America's iargeut line low priced
business printing and advertising special-
ties. Big free sales kit samples hundreds
items used daily by busziness people. Build
Emﬁlablr repeat bus!nm Start right now.
"?’t :mt Press, Dept. B, North Chicago.

nois.

EMPLOYMENT INFORMATION

AMAZING Method! Foreign-U.8 A. em-
ployment, all occupations, unlimited op-
portunities. Free details. Meyer, Box 3371,
8t. Paul 1. Minn.

YOUR Skills are needed to help build
Australia. Government-assisted ASSAEE,
Details $1.00. Irl'il:u; Heﬂr 316 Cypress,
Banta Ana, Calif.

“RITING Resultful Resumes’
book about resume writing. $2.95 copy |
ﬁnpald Resumes printed. Fast service.

ee price list. Star Letter and Offszet
Service Inc., 7 Somerset Sireet, North
Plainfleld. New Jersey,

OVERSEAE—U.5.A. employment oppor-
tunities. Construction, aviation, govern-
ment, clerical, etc. Many high paying
jobe, transportation and per-diem pro-
vided. Special section, California, Hawaii,
Afriea, Australia. Satisfacton F
complete report send $2.00: Tropcal Re-
search, P.O. Box 45163, Los Angeles 43,
t‘ﬂi!nmu

F".I.-ORH:M And Bahamas job npportu.nl-
ties. 500 new listings daily. Guaranteed
results. For details send $1.00 to Gaold
Coast Service, P.O. Box 4483, Miam
Beach 41, Fila.

$1.00 FOR Classified section New Or-
leans-Los  Angeles I‘J.l.‘ltl-pl.gl‘ Harvey,
4528 Lake Villa. Metairie,

JOBS, Ships, $100.00 weekly. Beginners,
men, women. Seamans Service, Box 17-M.
Brooklyn 8. N. Y.

WORK For the U.S. Government. Send
$1.00 tor next five monthly issues contain-
ing anncuncements of Pederal job exami-
nations. Good pay plus Iringe benefits,
Civil Service Reporter, 330 Newbury Street,
Boston 15, Massachusetts,

MERCHANT Marine., Men and women.
Top wages. Travel. Information. Captain,
Dox 501-P. Reading, Massachusetts.

DIRECTORY Reporis. Construction,
aviation, shipping, oilfields, government,
manufacturing, trucking, ete. Foreign-

stateside, Helpful information plus job-
getting tips on pre ing applieation let-
ters. Unconditional money-back-guaran-
tee of satisfaction. Act today. Only £1.00
($1.25 alrmail). (C.O0.D.s accepted).
Research Services, Meramee Building.
Bt. Louls 5-PM, Missouri.

*. How to |

EDUCATIONAL AND
INSTRUCTION

COMPLETE Your high school at home
in spare time with 66-vear-cld school.
Texts furnished. Mo classes. Diploma, In-
formation booklet free. Ameriean School.
ﬁﬁpt.lxms. Drexel at 58th, Chicago 37.

nois.

NEW Self-teaching course in memory
helps you achieve greater success in busi-
ness and social world. Free booklet.
Memory Studies, 835 Diversey Parkway,
Dept. 343C. Chicago 14.

GOOD Paying jobs open! Operate, re-
pair heavy earth moving equipment!
Learn “‘on  the job" operating Iatest
cranes, bulldozers. earth carriers! V.A.
approved. Free catalog. Write H.P. Hutch.
Cireer Technical Institute, Braidwood, Ill-
inois.

OIL Coloring photographs. A [ascinat-
ing hobby or profitable sideline for those
with artistic talent. Learn at home. Easy
simplified method. Free booklet. National
Phote Coloring School. 835 Diversey Park-
way, Dept. 343C. Chicago 14.

WRITE Well:
“Ornamental and Business Writing."
mlls Iree T. Tevis., Chillicothe, Mo.

New penmanship book.
De-

LEP.RN Clvtl and eriminal 1mﬂtlnunn
at home Earn steady, good pay. State age.
Institute Applied Science, 1820 Bunnyside.
Dept. 16C, Chicago 40, Illinois.

SWEDISH Massage and physieal culture
pays big profits. Learn at e, Diploma.
Free catalog. National Institute, Dept.
E-83, 450 East Ohio, Chicago 11.

PROFESSIONAL Investigators. Home
study. Lapel pin. certificate. future. Box
41197-F, Angeles 41, California.

MASTER Watch making at home. Free
sample lesson. Chicago hool, 2328-YU,
HIIWaukﬂ: Chicagn 47.

FOREIGN Employment job possibilities
to $1600 menthly in rope. Afriea,
Asia, South America. Free transportation.
Construction workers, clerks, hundreds of
occupations men, women. Complete infar=-
m-um:. pcmper nppl.mal:.on form zent

gom Batisfaction aranteed Eend
(ﬂ 35 lh'ml.il] { ascepred )
to: P.O. Box 50 1

to: ! aw
I:lrleam 50, Lﬂuhlana

Dept E. N

mEE Education yours from many trade
sehools, high schools, colleges, correspond-
ence schools, Full facts, 31.85. Beaumont,
Star Route, Huntington, Massachusetls,

FREE High School and diploma at home
or in elass; other free education and train-
ing. Complete manual of free schools,
$1.95 Brookstone, Werthington 50, Massa-
chusetts,

FOREIGN Employment,
other work projects. Good paying overseas
jobs with extras, travel expenses, Write
only: '."nreig Bervice Bu:uu Dept. PM,
Bradenton h, Florida.

OUTDOOR Jobs avallable, high school

graduatu Good pay, pleasant work. Fed-

private agencies. Instructions

and Illt-i $2.00. Outdoor Enterprises. Ar-
grle (1), Wisconsin.

JOBS Galore! All trades, Los Angeles
classifieds £2.00. Baker, 129 Cooper, Bants
Ana, Calif.

SPECIAL SERVICES

INVENTIONS, New ideas—We finance,
manufacture, market. Sunnyside Finance.
2&1 W. Montrose Avenue, Chicago, Illi-
nols.

INFORMATION On anything. Fergu-
son Research Specialists, 5 Lent Ave.,
Hempstead, N.Y

WHAT Can I do for you in New York.
Harding, Box 111, New York City 28.

RESEARCH Specialists
manuals, courses, r
reasonably. L'Aurea,
New York.

wllt prepare
effectively,
Gmtrll Valley,

PATENTSE skillfully prepared for maxi-
mum commercial value, with useful prod-
uet development. High record of success
in proving and l.‘llimll:l.% patentability.
Valuable market service. Patent prepared
for a fee as low as $200.00. Send for self-
protecting record of invention forms free.
Patent search with valuable engineering
report $10.00. Forelgn patents flled at
low coet, Thirty vears established. Joseph

. O'Brien. Palent and Development En%’

ne=r, 132 Nassau 8t., New York 38,

Construction. |

| Travel,

| New York.

LEARN Auctioneering. Term soon. Free
catalog, Reisch Auction College, Mason
City 1, lowa.

PHOTOGRAPHY: Earn big money.
Own vour own studio. Learn at
home in your spare time, Write for big
free book. School of Modern Photography,
Dept. C-883, Little Falls, New Jersey.

PCC License in & weeks, first class
radioc telephone. Results guaranteed. El-
kins Radio School, 2603D Inwood, Dallas,
Texas.

Get into politics! New folio tells how.
Details 25¢. Reallacts, Box 137, Bronx 51,

INVESTIGATOR Training. Free book-
lets. Complete home study plan, Certifi-
cate. National Detective Academy, Box
374M Garden Grove, Calil.

BUSINESS Administration degree
through correspondence, Assoclated Uni-
versities, Phucnlx I.B Arizona.
ays. Learned easily at
59th year. Free book-

. P, 3731

PIANO 'I."unh:l.:
home. GI agurnv
let, Miles Bryant School,
Stockton, Sacramento 20, Cal

Fletcher,
EXAS,

HIGH School diploma at h:rme. Licensed
teachers. Send age, highest grade com-
pleted for free detalls. No salesman will
%slllﬁ Southern gta’tu Academy, BSiaticn

- a8

FREE Sleep-learning catal
2407 PM Catherine. Dallas Iln!l‘

Atlanta,

learned wilh

FIANG Tuning quickly

heme study course, Diploma granted.
American Tuning School, Gilroy, Callf.
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Big money in
e at l'lrohmt. No ]:nuslc:.l

owledge neceszary. onograph, rec-
ords, tools and lmt.nmunn? !Ermsmd.
Electronic tuning also taught. Free cata-
log. Capital Tund School, 31680 3.W.
16th Court, Pt. Lauderdale, Fla.

Courses! Bo-uts! List 10¢. Emith's,
, Mass,

PIANO Tuning pays.
gpare time. Learn

USED Courses
124 Marlborough, Salem

MISSOURI Auction school. Free cata-
logue. 1330 Linwood, Kanszas City #-x3,
Miszouri.

LEARN Fascinating, profitable invisible
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,
t.'hu:un 26, TMinois.

INVESTIGATOR'S C-n'urse Credentials,
diploma. Free information. Southwestern
Institute Criminclogy, Box 201, Geronimo,
Oklahoma.

PENMANSHIP Corrector. Improve poor
mmnnzhip quickly, Detalls free, Ozment,
665-34 . Louis 88, Mo.

SI'IFB‘DI.BH Massage. Foot tuhn!m.h:
Post graduate. Hnme “study, Residential,
Diploma. Dr. Swanson's Illinois Licenzed
Bchool, 3800-PL Alta "il'l:u. Chicago 13.

USED Correspondence courses and books
sold and rented. Money back guarantee.
cnn]% free. (Courses bought.) Lee Moun-
tain, Fisgah, Alabama.

WOODWORKING And cabinetmaking
course for beginning and advanced home
craftsmen. Only complete low-cost home

training program available. Write for free |

booklet, Interstate Tmmlm: Service, Dept.
G-3. Portland 12. Ore

BOOEEKEEPERS. Operate your own
“"Dollar-A-Week' system. l!li:. Bax 200,
Cedar Grove. North Carolin

LEARN Asleep or awake! Records, tapes,
equi t! Free catalog! Drawer PM-697,
Ruidoso, New Mexico.

MEN Wanted. Earn $125 a week and
up. Master a trade with a fulure. Learn
auto diesel mechanics in our shops. You
learn with tocls on real ﬁulmtﬂl. Earn
while you learn. Many our graduates
earn 5125 a week and up. Write for free
bulletin: t. 256, Auto Diesel College,
Nashville 3.

PLAYS, STORIES,
MANUSCRIPTS

WANTED: Short storles, books, articles,
ﬁl:n of all descriptions for sale to Fuh—
5, producers literature! Literary
rﬁ‘:;né lll:und Dept. 26A. 915 Broadway,

WRITERS. Bid rejection slips
bye’". Sell ﬁl‘.huul‘.

mnn:r-ma&rﬁ
17. Sl.n

WARTE‘.!'.‘I. Wriurs. We have the market. 4
Send stamp. National Research Bervice.
West Prankfort, Illinois.

WANT Your book published? Learn how |
we publish. advertise, promote, distribute.
Many successes. Free buoklet PM. Van-
tage., 120 West 31, New York City. Or
€253 Hollywood Blvd.., Hollywood 28. Calif.

“good-
ublishers. Tested
ee details. Wrile-

Diuni California.

ADVERTISING AGENCI ADV.
SERVICE, MAILING LI |

FREE! Redhot book. ““More Profit from
Your Advertising.”” Lists—best mailorder
magazines, newspapers. Adservice, 516-H,
Cornelia, Chicago 13.

HOW To get free advertising. 600 maga-

zine directory $3.00. Musselman, Box
2766H. Kalamazoo, Mich.

|

MAILORDER Record Book. 30 pages. |

Records inquiries. orders, advertising ex-
pense, etc. Most complete. Jusi send
dime for postage and handling. F. W.
Johnson. T40RB Rush St., Chicago 11.

ADVERTISING Ratebook leading news-

papers, magazines, free. Chicago Adver-
tising Agency. 28-E Jackson. Chicago 4.

AMAZING New Book—'Profiis From
Classified Advertising.” Tells how and
what to advertise. Be zure to read this !
book before you invest one cent in adver-
tising. Write for your copy now. F. W.
Johnson., Classified Advertising Manager, |
Popular Mechanics, 740-PR Rush St.. Chi- |
cago 11, Tlinois,

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

| free. Cartoon Marketls-4-83,

| $2.75. 250 envelg
| ten, Box I48C.

“HOW To Make Money with Simple
Cartoons’. A book everyvone who likez to

| dl.'lI' sn.auld h:u It is free; no obligation.

toonists’ Exchange,

1 Da-pt. !l Plruunt Hill, Ohio.

WANTED Cartoonist. Amateurs, pro-
fessionals. Over 200 markets. Information
11620 Lans-
downe, Detroit 24, Michigan.

YOU Can entertain with chalk talks.

Catalog 10¢. Balda the Cartoonist, Osh-
: kozh, Wis.
LEARN Sign painting at home. Pree
| talent test. Ben Kerns, Box B812-PM.
Greenville, 5.C.

LEARN 5ign painting with [ascinating
5 ﬁ:mdh?m ey, 410 5. Western, Spring-
eld. 0.

LEARN Profitable magazine cartooning.
Free details. Hartman, Box 3087, Lincoln
10, Nebraska.

PRINTING, MULTIGRAPHING,
MIMEOGRAPHING,
GUMMED LABELS

EXECUTIVE Prestige qualily business
printing. Lowest prices! ﬂam les, Profes-
sional Printers, x 3177 t. Worth 5.
Texas.

BUSINESS Printing reasonable. Sam-
Eo?l’ mitpole Press, Box 443, Betten-

250 8i3x11 LETTERHEADS. =10 Envel-

pes, 52.89 each. Fred, Box 623, Independ-
ence, Mo,
OFFSET. 1000 B8!':x11, $7.75 postpaid.

1000 gummed personalized name and ad-
dress labels llhrpmipﬂld Ramsbottom
Printing, Box 2. Kirksville, Missouri.

QUALITY Business & personal. Fast
service, Fair prices. Bestprint Dayton,
Virginia.

250 8'5x11 HAMMERMILL letterheads
$2.75. Samples. Pat-
th Haven., Mich.

NEW Trypewriters $39.00. New mimeo- |
ﬂtlll‘;t:]ﬂ.lis. Lineo, 5117 East 2Ind, Tulsa
5 -

RUBBER STAMPS AND OFFICE |
SUPPLIES

OFFSET Printing. Reasonable. Pree esti-
mates, samples. Lakeside Press, Park

| Rapids, Minn.

CHOOSE Type [ Bamples. McDon-
ald, 545 North Oaktand Pasadena 4.
California.

LEARN Wh!l: lslee'p with your
Detalls

phono free. Sleep-
Learning, Box 21 Px Wash.

.'I‘IIIH.I

AERHE?.«CE thhnolm 213 year
courses aimed directly at lmporunt tech-
nician's positions in the critical Aerozpace
and Electronics indusiries. Request Cata-
log P. Academy of Aeronuatics, LaGuardia
Alrport, Flushing 71, New York.

INVESTIGATOR Training Roberi B.
Phillips, Br.. lounder. Former U.5.A. Gov-
ernment special agent. For [ree inlorma-
tion write to: 1917-P North Kenneth Ave-

nue, Chicago 39. ]Ilmms

OWHN Collection n.;em::r. Little gold mine!
Franklin Credit, Roancke, "Flr: nia.

BE A real estate broker. lnmu security
for yoursell and your family. Study at
home. Prepare for state examination. GI
approved. Write for free book today.
Weaver School of Real Estate, 3519-P
Broadway, Kansas City 11. Mo.

PATENTS FOR SALE

NEED Inventions, projects. elc., financed?
Send $2.00 to EJK Enterprises, P.O. Box
R, A

REVOLUTIONARY Baby walker assures
free nmnguwuhin predetermined safe
limits. Invaluable to persons in rul‘mlnf
leg strength. Will negotiate rights. Vida
28 Woodmount, Toronto 8 Canada.

.. for list of finance |

]

XCELLENT! Three line pocket stamp,
T-‘st Rubrn BJG Paradise. Pennaylvania.

RUBBER Stamps 25¢ up. Free lisis.
Leon's. Box 1103, Portsmouth 5. Virginia.

EMBLEM Stamps. 50¢. Business, trade
or lodge. Morgan, le‘a W. Amerige, Ful-
lerton, Calif.

QUICKEY Name and address pn:h:t tamp
$1.00. Kirk En ises. 470 2Tth Strl!et-
San Prancisco, Calif.

FREE Booklet. Indexed rubber stamps
wun; Products, Diepl. PMA3, Plthtul'm

CATALOG: Rubber stam
photostamps. Martin., 1425
son Clty, Missouri.

. printing,
ajor, Jeffer-

FREE 32 Page rubber stamp catalog.
Signature stamps $3.50. Youngers Stamp |
Shop. Princeton, lowa.

POCEET 3 Lines $1.00. Office stamps
$1.50. Free catalog. Specialty, 8484 Man-
hattan, Detroit 11, Michigan.

CARTOOMNING, COMMERCIAL
ART, SHOWCARD & SIGHN
PAINTING, TATTODING

T Lessons—$6.00 a month. Includes
d;uw‘in: &nmtin: commercial art: Art
kits (wor $25) and materials. Assign-
ments corrected, with overlavs. by mail
and returned to you. Write for {ree book. |
No obligation Washington School of Art. |
Studio 148, Port Washington. L.I.. NY

OVERNITE Offzet, B1: 111 18 Ib. whltt.-
or colored Bond: 100-— 1000—$5.9
5000—517.95. Also hu.sinm -:lnis
heads, enve
rushed! Prin
Ohio.

Iett:r-
. labels, etc. Free samples
17033 Miles, Cleveland 28,

1000 BUSINESS Cards, raised letters

£3.75 postpaid. SBamples. Routh, PM-8, 3910
Kipling, Greensboro, N.C.
MIMEOGRAPHING, Oflset W“Eiﬁ .

Free samples. Pennway, Drawer
Scranton, Penna.

YOUR Photographs printed on station-

ery, circulars., pesteards, ete. Free sam-

polﬁ' 17034 Miles, Cleveland 328,
Ll

OFFSET-Letterpress printing. Pree sam-
ples rushed. Chicke Press, Harvey, Illinofs.

OVERNITE Offset printing 1000 813" x
11"—86.50. Postage extra. Evergreen. 9420
Trumbull, Chicago 432.

AMAZING Business printing values
%ll!}p]ﬂ_ Print Shop. Box 578, Greenville.

OFFSET Printing. economical. top qual-
ity, letterhead, envelops, forms. All tyues
rubber stamps. Reguest caialog. Overnight
Service, 912 Bob Wallace, Huntsville, Ala-

bama.
1500 ADDRESSED Labels $1.00. Bturd
'dll:i“ 6207 Cambridge Ave., Cincinnati 30,
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LEARN Profitable, fascinating tatlmiui
Illustrated Information $1. Zeis. 2230-C
Delcy. Rockford. Illinols.

PRINTLIKE, Overnite mimeographing.
Reasonable. Samples. Scherer, 188 West
Harrison, Ghlcll‘n 5.



PRINTING OUTFITS AND
SUPPLIES

TYPE CASES. Manufacturer. Catalog.
King McEay Company, 23179 Telegraph,
Bnuthneld Michigan.

PRINTING Presses, type, supplies. Lists
.'g. Turnbaugh BService, Mechanicsburg,
NN,

MAKE Your own seli-molding rubber
t-lmE and printing cuts. Plexirubber.
rgyle 1, Wisconsin.

RUBBER Stam

presses, hydraulic op-
erated. electrical

heated. Sizes 5"xB",
8"x12*, 10¥x15". Starting outfits, supplies
Printing . Custom Manufacturing
HEHP East Commercial, Springfieid, Mis-
souri.

DO Your own printing. Save money.
Simple rules. We supply everything. Print
for others; good profit. Ralsed printing
like engraving too. Have home shop. De-
tails free. EKelsey Preszes, V-11, Meriden,
Connecticut.

RUBBER Stamp ocutfits, supplies. Eie-
wiet, 2025 Barney Road. Kalamazco, Mich.

BUY Postpaid rubber stamp materials.
Free Press. Duckman, Avoca, Arkansas.

JILLUSTRATED 8ilk Screen Printing. In-
structions with Supply Sources, $2.00.
George Shine, Box 162-A, Springfield 1,
Massachusetts,

HARD Type for rubber stamp rnakln
printing. Introductory offer 10 or 12
20th Century Medium caps or L.C $2.50.
Free catalog. Barco Type, 232 Evergreen,
B-tnunﬂl]t III

HAKE Ruhbe'r st.lrnpu Cumplﬂe oulfit
$80.95 Terms. Duckman. Avoca, Ark.

NO Mimeo, circulars for pennies equip-
gﬂ;‘ft $£31.88. Luby's, P.O. Box T84, Calexico,

MANUFACTURING

MECHANICAL Parts, devices. Small to
medium, made,

ben. 2130 Thomas, San Diego 8, Calif.

MODELS — Small lo! manuiscturing
Metals, plastics, etc. Milburn, Burlington.
Kentucky

MODELS—SHIPS, TRAINS,
PLANES, ETC.

CASTINGS And finished steam-gas en-
gines from simple osclllating to triple ex-

pansion. Finest materials and fittings.
Catal $1.00. Denison Live Steam
gﬁtu, PM 1606 Denison, Cleveland 8,

repaired reasonable. Eb- |

WOODWORKERS,
Catalog mnta.ln.lul: l.-.ms,v parts, veneers,
lazy susan wiss movements,
chair cane. !qldtn; metal legs, wooden
legs, finishing materials, eh‘., only 10¢.
Buap Specialties, Box 2044-D Chiﬂsu 8.

S‘W]SS Musjcal mm-!ﬂ!& etpmmmt-
al special. 3—one tune, 1—two tune, wind-
up. $7.50. Regular $12.00 will prevail after
August. Tunes our choice. Walters, 207-
PH French, Utica 1 New York.

FﬂE"lDH'rETTE 2‘00" F.. 11z to 48 Ib.
capacity. Descriptive circular, send 10¢
for postage. Kansas Cily Speciailties Co..
Dept. P-8, Marysville, Kans.

Home Craftsmen!

1o PhTTE:HNIS Of zmart gifts, novel-
ties. shelves, action tindmi]h plus “‘Make

| Money Jig Sawing™”. $1.00. Mastercraft,
B5M, 7041 Oleott, Chlnm 3.

12 JIGE&“’ Wall patu.-m.i Instructions
$1.00. Miniatures 25¢. Silhouette Work-
gmp, 38 Linnaean Sireei. Cambridge 37.

AES.

CARPENTER 5 pocket nail aproms, 8 |

0. Canva:., Double Strand Sewing, Metal |
Grommets, Nylon Cord Ties, $1.50 post-
paid. Gregg's Workshop, 5446 N. Moody

Ave., Ch]ugn 30. IN.
21-'1’1 FL.H.RE Patwrn: things to make,
Fun. Profit. World's greatest selection.
Nt'l' calalog 10¢. Craiiplans, 18250-A Har-
wood, Homewood, I'I]

SAVE: Raw Ipictun.- frame molding, all
species, all styles. We will miter corners.
Bauerle Cabinet Works, Ine.,
Louisiana.

Hammond,

PLANS For pool table with extra two-

lme l.'ug for table tennis and model rail-

Jueprints B1208 and buildin -

strlu'linnﬁ £31.50. Popular Mechanics gen

;tl'iltmﬂli.llrﬂu. 740-M Rush St., Chicago 11,
o

PIC.TERE P‘rl.me moulding, squares and
lumber. Kiln dried walnut. cherry, silver
maple. Midland Lumber Company, Box
262, Savannah. Mo.

SEIL-CRAFTE New £2-63 catalog. -
est and finest selection of leathercraft,
artist, hobbyeraft smiu in the world.
Free gift with first Send 50¢. Re-
fundable with first order. Skil-Crafts, Box
167-P. Joplin. Hlmnﬂ

WOOD Screws. Nm-mrroaht flat head
aluminum azzoriment $£1.00. Flat head
stainless assoriment $£1.25 Postpaid in
plasiic bﬂx Jﬂ-ﬂ-l't Specialty Co., Box 3007,
Elmira, N.Y

FREE “Da= It-\'nurstl[ leathercrait
catalog. Tandy Leather Company. Box
N49. Fort Worth, Texas.

EHIP Modeh Kits, fttings. plans.
books. tools. engines. motors. Big illus-
trated catalog 50¢. Jameas Bliss & Co..
Dept. EM. 342 Atlanilic Avenue, Boston
10. Massachusetis.

SHIP Model kits. mlppnr: galleons, ln-
ers; Operating boats for radio con-
trol: Send 25¢ Iwr uhlos Id-!tI 19 West
18 Street, New York 11,

SHIF And cht model fittings; blue-
prints. Send E&a!or Nustrated catalog list-
ing hundreds of items. A. J. Fisher. Ine..
1002-1 Etowah Ave., Royal Oak. Mich.

ROCKETS: New illustrated catalog 25¢.
Bingle and multistage kits. cones. engines
launchers, trackers, technieal information.
ete. FPast service. Estes Indusiries, Pen-
rose 2. Colorado.

SHIP Model kits and fittings: clippers, |

frigates. etc. Catalog paint-tool list. book
I#‘.i 35¢. Model Ehipways. Box 85, Bogola.

“WHITE HEAT V' radio-controlled
model hydroplane featured June 1962 Pop-
ular Mechanics. Full size plans. patierns,
accessories and engine available. Litera-
ture for stamped addressed envelope. Oc-
tun Illlodeh B144-F No. Hllmutu Niles

48, Illinois

MODEL Steam engines, ready to run. |

Sheridan air rifles. Catalogue
Shop. Baker, an.

25¢.

Gun

DO IT YOURSELF

EWIMMING Pool. Build yoursell. Low
ccst, IHustrated plan, instructions. Free
details. Technical Assoclates, 8040 N. 8th,
Fhoenix, Ariz,

FREE Check-1list covering more than 500
classification: of projects. plans, instruc-
tions, service and repair information de-
tailed in Popular Mechanics famous series
of instructional booklets, . patterns,
and blueprints. List covers an extremely
wide variety of do-it-yoursell data on
home remodeling, repair and improvement,
hobbies, crafts. beating, games, lawn and
fardcn. and hundreds of others. For your

ree copy of thi= helpful list, write: SBervice
Bureau, Popular Mechanies, 575 Lexington
Ave.. New York 22, New York

EXERCISE At home on b\lﬂd-!mmlr
physical fitnezz equipment, Inecl
cycle exerciser, rowing machine, belt
massager, and abdominal board. Send
$2.50 for blueprints B1208 and Instruc-
tions. Popular Mechanics SBervice Bu
740-K Rush 8t., Chicago 11, Illincis.

HEAT Your home from your hot water
tank. Thermcstat controlled. It's quiet,
safe, clean, healthful, economical, and
easy to install. Complete installation plan
and instructions 52.00. Heart Heating Co.
;?ﬁﬂ Promontory St., San Diego, 9 Cali-
| formis.

81- |

MARE Loose screws stay put. New pack-

H holds :ﬁrm in TFI;]L plastic, wood,
sample. Striker 'muwmmu 1107 South-
port, Lisle, IIl.

PLANS—Mobile home additions. Build-
it-yourself. Two 10°x10° finished rooms
with closets, entranceway, and carport;

style $20.00. Ga-
rage and patio 13°x40°; specily fat or hip
roof style $15.00. Plnnt complele with ma-
terial lists “Er meu..jﬂcﬁuuui:rl Irt:m'; g
masonry construction p e 3& "
each. gmm designs by request. Write
today. Travelport Illgduzl.r ex, 458,

OF INTEREST TO WOMEN

NEW Musical imports from Switzerland.

Wonderful gifts Tor baby and all oceasions.

information. Import House, 614-B

Eut’ : Little Creek Road, Noerfolk 5, Vir-
Elnia.

LEARN E‘np-ert cake decorating, candy
mlkl:l;s Is on_home instruction
meth Candy & Cake, Depl. D-781, Fall-
brook, Calif.

“VACUUMIZING Mmﬂ:mfnl keeps

| food fresh and from spoilage longer. Sam-

le 2 dollars. Animarko Manulacturing,
X 1452, Wichita, EKansas.

MAKE Money. Bell amazing calorie con-
trol eharts. Free information. Samples 25¢.
Box 863. Burbank 3. Calif.

NO Wuman danu he -mhuut Do-u Your
Wife Know?''. Fiotect yoursell and chil-
dren! Don’t be left in embarrassing cir-
cumstances! Rush just $2.00 for your copy

| of this 56-page complete record book. (Lit-

| erature free) Batisfaction uaranteed.

| Scoop Wainscott, Box 275-PM, Branchville,
Maryland.

CANDLEMAEKING & decorating. Ter-

rific hobby. Great business: Learn [asci-
nating molding. dipping, creating & deco-
raling candles [or year-"round demand—
holidays, birthdays. weddings, anniver-
saries. All events. Spare time fun & extra
income now; expand to colorful candle
shop ater. No age limit. Write for free
facts on home instruction method. Candle
Institute, Dept. X-32, Fallbrook, Calif.

LEARN Expert cake decorating, mnd:r
making. Free details on home instruction
mel]‘.ltudcﬂianﬁ] & Cake, Dept. D-742, Fall-

OVERWEIGHT? Lose pounds in one
month! No starving, exercises, drugs! Suc-
cess guaranteed plan. $2.00 postpaid.
Brugenheimer Company, 158-H82,
Lexington, Massachusetts.

SELL Fine fabrics. Get yours wholesale.
Box B63. Norwalk, Conn.

WOMEN! Make big mon
$10.00 profit in an hour
vizible mending. Make holes, tears
appear from clothing. fabrics. Steady
year-round demand from cleaners,
dries. homes. Details free. Fabricon, 1533
Howard, Chicago 26, Illinois.

at home.
ible with in-
dis-

FOR THE HOME

HEAT Homes. coitages. Bave dollars.
New idea. Free information. Bonanzavilla,
Rt. 1, Box 290, Manassas, Va.

WATCH OLD GOL
Jﬁ!l." =

GOVERNMENT Ordnance wrist wal
—used, as is. Waltham $3.95; Ell:ln H
Bulova $5.95. In good running order $1. oﬁ
additional. While they last.
accompany order. Joseph Bros., 5-P South
‘Wabash, Gh.lt‘.l.tn 3, I

clock repairing books.
Free calalog. North American, 21330-AH,
Milwaukee, chinl:u 47, Tllinois.

HIGEEBT ﬂuh Gold, jewelry, dia-
monds, silver, platinum. Mail articles.
Free information. Chicago Gold & Pre-
cious Metals, 6§ E. Monroe, Dept. 5358,
Chicago 3
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CASH Immediately for old ld jewelry,

gold teeth, walches, diamon silverware,

platinum, mercury. " Free infor-

mation. Rose I.uﬂus‘l.rm 29-A East Madi-
son, Chicago 2

CASH For Fgld scrap. rings, Jewelry,

inf mp tion. or send

items now for cash airmailed jmmcdl:telr-
Ramsey

dental gold.
Eing . 1001 West 21st, Odessa 1
Texas. i

wn.'rm{ss Lowest wholesale, free bro-
chure. Davidson's. Box 3247, Phoebus, Va.

TREASURE FINDERS

EXCITING Adventure locating hidden
loot, treasure, relics, ete., with powerful
electronic M-scope jocator. Lightweight.
Guarantesd. Very easy terms. Send for
free booklet, mmmm customer T
h., Dept. AY. Palo Alte,

TREASURE. Find gold, silver, relics
with super, powerful Detectron localors.
Free information. Detectron, Dept. PM-8,
E',n Gabriel, California.

? Borrow S100-51000 by
mail. Confidential, in 34 months.
Free loan application. Budget Pinance Co..
WI 3. 317 So. 20th, Omaha 2.

WILLS! 60 e booklet explains will-
making, plus E blank will forms, com-
g.l.etg only $1.00. Standard. Box 1046,
nta Monica 11, Ga.}.l.tnrnjn

LOANS By mnil $100-5600. .lm!'lhm
Confidential. Writeé Union Finance, Dept.
PM, 321 E. Camelback, Phoenix, .‘Lriznnn

PROFESSIONAL Voice training il
home. New scientific method. Quick
tive results, Feuchtinger Voice O
6308 M. Lakewood Ave., Chicago 26,

REMAILING SERVICE

HOUSTON-NASA Areas. Prompt remails
25%¢ single. $3.00 monthly. Confidential re-
celving-forwarding. Tremaco, Box 5277-H.
Houston 12, Texas.

PARIS, France rtaj.tm:arm $1.00. 2 post-
cards $1.00. Bervices Lid., P.O. Box 369,
St, Prest, France.

"“TREASURE Hunter's Bi'bl aphy",
lists all known books, authorz, publishers.
Every enthusiast needs this reference;

$2.00. Shelby, Box 4266-E, Saticoy, Cali- |
fornia.

U;RAHT‘EED Metal, treasure
water locator only $3.00. Robbins-2, 51'
Scott, San Francisco 17, Calif.

“ECUADORIAN tered re-alrmails
$1.00. Confidential and reliable. Leon, Box

360, Ouayaquil. Ecuador. So. America.”

REMAIL 30¢. Hunthl? lann Labrie.
3364 Btation C, Ottawa 3, Canada.

BECRET Mail rmeivlng system. Hedg-
peth, 406-M South Second., Alhambra,
Californta 91802,

annoyance of
ing eye glasses. 75¢ for 3 sets. Klein
rizses, 1902 Webster Rd., Orchard

HTMLB Bnugger: ends
s
En
Pk..

AUSTRALIAN Mulgawood souvenirs,
Catalog and sample alr maliled $2.00. Phil-
lips, Box 1393-K, G.P.0., Adelaide, South
Australia.

TOBACCO

CIGARS. Tobaccos. Savel Pree list.
Tobacconist, 220 N. Clark, Chicago 1.

MISCELLANEOUS

HEARING Aids only $28.85. Free irial.
terms. Wrile: Cary-B-Bales, Inverness,
Fla. Also small rooted shrubbery.

ATTRACTIVE Charcoal sketches made
from your favorite photos. 117 x 14" each
$3.95. Satisfaction guaranteed. Free in-
formation. Val-art, P.O. Box 1305-8A,
Harlingen, Texas.

NEWSPAPER wm:s box tops, la-
bels, Wrappers, magazines.
Reasonable rates, Write: ]

I-l Costello,
W. 43rd Place, Chicago 8, Illinois.

ALL~Purpose t !u]l!'r—puwtrud.
magnets, lml uses, Home, a work-
shop, auto. Each magnet 33" * Set of
4, 1':75: Lesters, Box 10, Fra.nkun ‘Bquare,
M.XY.

EXPLORE Under;rnund years ahead
transistor Metrotech locators detect gold,
#vaw Er:I.:vllch;:‘"!\tlm1 I:II;°|.'|tt.mrrl il?:x

xplorations, 5
m Menlo Park, California.

Transistor treasure
ugﬂ Kits awvallable. Free
<

S'U'PEREEN
finders. $19.95
10563, Houston 18,

catalog. Relko,
Texas.

Coin locator! Free literature.
811-C EKansas. Alchison. Kansas.

kits and assembled
models from $39.90. Terms. Transistorized
and underwater models available. Free
catalog. Electronic Applications. Dept. M,
Box . Alexandria, Virginia.

Howe,

CONFIDENTIAL Remails 23 single,
$3.00 monthly. Box 4327. Tampa 7, Florida.
WASHINGTON fls, 26¢. 82.00
monthly. Confidential. Redick, Box 1082,
w“hlnl:tml 13, D.C.

MEXICO Rﬂnuls 356, tioms an-
swered 25¢. D. H.,, 34 esaca Blvd.,
Browmnsville, Texas.

REMAILS 25¢. $3.00 monthly. LAMA,
6017 S. 117 Pl Seatile, 78.

MEXICO: Reliable services. Remailing
£3.00 monthly. Ramcke, Correa Chapalita,

Guadalajara., Mexieo

HAWAITI Secret address. Recelving—{or-
warding 25¢. $3.00 monthly. Postcards.
Coe, Box 884, Eailua, Hawall.

TREASURE, Gold, sliver, relics. Find
them with new 1B63 models.

Free infor- |

mation, Raytron Box 715, North Holly- |
wood, California. ]
RAZORS
GENUINE German _blades. Fit any
double edged razor. Only 52.85 100

prepaid. The Import Shop, 1502 Cherokee
Place, Bartlesville, Oklahoma.

PERSOMNAL

INVESTIGATORS, Free brochure, latest
subminiature electronic lstening devices.
Ace Electronics. 11500-F N'W Tth Ave.,
Miami 50. Florida.

INVENTIONS Wanted. Patented: un-
patented. Tremendous manufacturers lists,
Global Marketing Service, 2420 77th. Oak-
land 5, California.

BIBLE Questions answered. Stamped
envelope. Bylon, 17167 Bentler, Detroit 18,
Michigan.

DEV!I.DP !u:l:ml r.mur nmam-litr while
asleep. Detalls free. Associa-
tion, Box 24-N. erlnpil. thm.l:mn

BORROW ’Ilﬂ to $1000 by mail. Quick,
easy, private. No I':D-Sl.ﬂ'l Repay in 24
small monthly paymenis. For the amount
you want write today 1o Dial Finance Co.,
.. Dept. 8-214, Omaha

LEARN Real anish fast. ﬁuau.ul.eed
results. Introductory lezson 25¢. Trader,
Box 3488-PMA, R:idxeﬂut California.

RUPTURED. Rﬂlel’ and comfort. No
uudergm:. elastic or steel. Write Hand-
Lock ucts, Preston 4, Ontario.
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MIAMI BEACH Remalls 35¢: 5 for $1.00, |

Monthiy $3.00. Nalional,
Miami Beach 39, Florida.

CONFIDENTIAL New York City mail
address $3.00 month. Remails 25¢. Detalls
giﬁ' mﬂlrnhan. 152 W. 42, New York

LOS AMGELES. Hollywood, San Fer-
nando Valley—23¢ single; $3.00 monthly.
Confidential, 10437TP Lanark, Sun Valley
3. California.

P.D. Box 6TB-A,

WANTED—MISCELLANEDUS

U.8. Colns. Paying 15¢ each for Indian
pennies, 1930 nickels, Lineoln cents dated

l.Ht 1932, 1933. 5 each penny dated 1908
rough 1915, 1821 h 1924. Complete
hmrjn.: list 50¢. Colns, 3726 Tth., Riverside

. California.

OLD Auto catalogs, manuals, MoToR,
ATJ magazines, auto mascols, Boyce mo-
tometers, Top prices pald, Sheldon Lewis,
154-82 Tist Ave., Flushing 67, N.Y.

QUICKSILVER. Platinum, silver, d.
Ores analyzed. Wholesale Terminal,
wood, Mass.

STAMP unll;eilum accumulations. e
%t.l.mp Co., 2221 Romine, Pittsburgh e
ENNE.

FOR SALE—MISCELLAMNEOUS

CANNON Fuse 3/32" diameter., waler-
roof. Burns under water. 10 ft.. 51.00;
c;:- $2.00; ppd. Will Zeller, Hudson,

HEARING Aid batteries wh;:l;e.ule. Free
list. Habs, Box 51, Yuﬂ: Ptl:l.n.l.

ED Indu:trlal wk ehulhu Shirts
T8¢. Pants 98¢. Coveralls $1.49. Assorted
colors, sterilized. laundered. Oive size,
gul?:r. Post pald. P.O. Box 502, Greenville,

or- |

! Not filth. Send $1.

BEWER Cleaning machines. Pree litera-
E‘.I_tre. A‘l} Clear. 3040 Matthews Ave., Broox

M. Area newspaper ad ci.i:l mﬁu
Jos. Konr. Bx. ? Closter,

FIVE Original homespun poems. Clean
00. Wamack, 307 East

11th Btreet, .ﬁ.lhlil'ld Ohio.
SUPER Hamm overnight! Success
guaranteed! Bijou, Box 1727-M, Holly-

wood 28, Callifornia.

§12
year. 8§ months $7. Myles, 18870 Ventura,
Ta.rmnn C-'-Illurnia

GRAB Bag, fabulous item monthly.

COHTEH'PLATING California? Send $1
eash to Orientation, Box 618, Los Altos,
Californin, for helpful pamphlet by former
Easterner.

RECEIVE Gifts, samples, muguinul
catalogs, opportunities, 25¢, "'Directory,’
Adkins, Texas.

SIGNS: Indeor or outdoor type. Alumi-
num, brass, bronze. Send for brochure.
ﬁ, T. A. Service, Box 532, New York B8,

o~

TROPICAL Ceylon offering attractive
parcels consisting beautiful rare curios,
antimony, semi-precious stones, silver-
ware, etc. Ten lars upwards. Remit-
tance anly through banks. Wiillam Trad-
ing Company, Box 688, Colombo, Ceylon.

ANSE By mail, $100-3500. Anywhere.
Gmﬂdenull Write Union Finance, Dept.
PM, 323 E. Camelback, Phoenix, Arizona.

FREE Catalog—Gifts, novelties. Handy
House, 214 Main, Hackensack, N. J.

ft

LONGHORNS. Genuine Steer Horns.
For mounting 4-6 fool spans. Longhorns,
Laclede 10, Missouri.

CESSPOOLS, Beptic tanks restored to
newness by miracle crystal pellets, Free
literature. Electric Sewer g Co.,
Allston 34, Mass,

FREE Wholesale catalog! 100,000 pred-
ucts. Tremendous discounts! Taylor Dis-
tributors, Newton 2, New Jersey.

CIGARETTES—Make 20 plain or fAlter-
tip for 8¢. Facts free. Moberly, Box T8S5,
Owensboro, Kentucky.

SEND Us wool for blankets. Write El-
Dorado Woolens, Eldorado, Texas.

On antiques and their .

Free circular! P. Warman B

Uniontown, Penna.
"ETAH:HER atutur No More."" (Dr.
Gaucho, Box 9308-51,

Young.)
Chicago



Ancient Waterworks

A water system built in ancient times
by the Indians has been discovered on an
island off the California coast. No date
for the system has been determined, but
Indians inhabited San Nicolas Island as
early as 4000 years ago, radiocarbon dat-
ing indicates.

The ingenious water system, which may
have supported 2000 people, was fed from
a'small spring percolating through a sand-
stone bluff. A series of channels, one 38
feet long, were dug out at the foot of the
bluff to collect water seeping over a sand-
stone shelf. Peck marks indicate that the
system was built with stone tools.

Microbes May Test Drugs

Protozoa, a simple, single-celled organ-
ism, may make future drugs safer for man
to use. Researchers have found that
thalidomide, the drug which causes mal-
formations in unborn babies, inhibits the
growth of some protozoa. Thus, they think,
these minute, cheaply produced organ-
isms could be used to evaluate a drug's
toxicity before trying it on higher species
of animals.

No one knows why thalidomide causes
malformations in babies, but if it has the
same effect on man as it has on protozoa,
the drug probably interferes with cellular
oxidation at the beginning of life.

Anemic Spacemen?

Our superbly conditioned astronauts
might possibly return from long space
voyages as anemic weaklings, NASA ex-
periments suggest. The disability could
result from lack of nitrogen in the voy-
agers' oxygen supply.

Tests conducted with a group of volun-
teers in simulated space conditions showed
that the men developed anemia but other-
wise remained healthy. The volunteers
were exposed to pure oxygen in an alti-
tude chamber during four two-week
periods. The tendency to anemia, accord-
ing to a Republic Aviation scientist, could
represent “potentially serious or dis-
abling” conditions on long space flights.

During the tests, four groups of volun-
teers put in a 10-hour day performing
some 683 physiological and psychological
tests; they were monitored around the
clock by medical experts in space envi-
ronment and the life sciences. Health
and morale among the four groups re-
mained high despite the development of
anemia. Further studies of the effects of

a pure oxygen atmosphere are necessary, |,

the Republic scientist reported.
AUGUST 1963
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where it pours

Mac's No. 13 Radiator Rust Inhibitor
has no equal. It positively prevents
rust in all automobile cooling systems
...Mmixes with any type of anti-freeze.
And it keeps your cooling system
clear for an entire year. Your service
station man is ready to pour when
you say when.

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



“Otter-torium” Shows Otters as Eaters

VISITORS to Florida's Weeki Wachee
Springs are treated to a primitive wildlife
hunting ritual by naturalist John Hamlet's
feeding tank for otters.

Established as a display point for jungle
cruise boats, the “otter-torium” is a large
glass tank at the edge of an otter refuge.
An electrically operated ferris wheel with

16 buckets of live fish is triggered into
motion by a radio signal from an ap-
proaching boat. The wheel dumps a bucket
of fish into a pipe running into the otter
tank. Scenting the fish, the otters dive
into the tank just as the cruise boat ar-
rives, and begin their hunt before the eyes
of the tourists.

NATURALIST (top left) makes adjustment on radio-controlled ferris wheel that dumps fish inte glass tank
where otters feed (top right). The refuge (below) is on the bank of the Weeki Wachee river in Florida
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New aluminum engine enamel—now in a spray can

Here's another first from “Seymour of Syca-
more,” America's oldest spray paint manu-
facturer. Packaged in the familiar aerosol
container, which they originated, it's the new
engine enamel that has met with such enthu-
siasm and acceptance by users.

Seymour recommends this highly heat-
resistant aluminum engine enamel for all
surfaces except the exhaust manifold. Made
with Alcoa® Pigments, it’s a genuine enamel,
according to Seymour, not a lacquer. Users
say it dries in 10 minutes, dust free. Now
you can dress up the power plant without the
usual muss and splatter.

Today, spray aluminum is standard equip-
ment in thousands of home workshops, It's
available in several types—including colors.
Aluminum paint is durable; a tough film of
metal resists wear, cuts the maintenance
nuisance. It has great hiding power: one
coat covers soiled or stained surfaces (alu-
minum pigment is opaque).

AUGUST 1963

Alecoa does not make aluminum paint, but
Alcoa Pigments are used in the best brands.
Available in either spray cans or conven-
tional containers, brands like Seymour’s are
at dealers everywhere. Send for our booklet.

— ——— ——— —— — —— — — —— —— — —— —

Aluminum Company of America
1705-H Alcoa Building, Pittsburgh 19, Pa.

Flease send your free booklet,
Painting With Aluminum

Mame

Address_

City State

B ALCOA

Entertainment at Its Best . . . ALCOA PREMIERE
Presented by Fred Astaire . . . Thursday Evenings, ABC-TV

Zone
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completely fumish ed

when you buy it ..

mstant

begins the moment you move in!

Imagine setting up housekeeping in a spa-
cious, 3 bedroom home ... with only dishes,
linens and silverware. That’s all it takes in
a New Moon mobile home, because every-
thing else . .. from kitchen appliances to liv-
ing room furniture...is provided for you!
Here's instant, ready-to-go living...all for
LESS than the cost of furnishings alone in

the average home. NEw MO0N®HUHE

Write for free folder or see New Moon homes SINB'
at any of the nation’s more than 500 dealers. Dept. 79 /7B08 Carpenter Freeway/Dallas,Texas

6318

i
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Sub Rescues-Four Miles Degp

Stunned by the Thresher disaster, the Navy is
rushing to develop a family of buglike vessels
that will snatch men from death under the sea

By S. David Pursglove

OvER THE NEXT FIVE YEARS, the U.S. Navy will
build a fleet of the weirdest looking vessels ever
imagined. Experimental models of eerie, crablike metal
and plastic monsters are even now far beyond the draw-
ing board stage. They are as unlike conventional surface
vessels as space craft are unlike ordinary aireraft.
Their mission will be to probe the abysses of the
deepest ocean floors. And they will attempt to answer
two of the Navy’s toughest problems: How to rescue
men from a stricken submarine beyond present rescue
range of 1300 feet and how to raise a crippled sub from



i e

PLEXIGLASS SPHERES for deep-diving research submarines are now undergoing
tests by Maval Ordnance. They would give full visibility down to 2000 feet

any depth, especially if it carries Polaris
nuclear warheads. Future subs are ex-
pected to operate below 20,000 feet.

It took the USS Thresher's 129 officers,
enlisted men and civilians lying dead on
the Atlantic floor to jolt the Navy into re-
suming research en the art of rescuing sub-

STEINKE HOOD permits submariners to breathe while
popping ropidly to the surface in a “blow and ge”
escape; it also blocks cold water from their eardrums

™

marine crews and salvaging sunken hulls.

Two weeks after the Thresher disap-
peared in 8400 feet of water, Navy Secre-
tary Fred Korth ordered Rear Adm.
Edward C. Stephan, the Navy's chief
oceanographer, to form a committee to
look at America's present sub rescue and

McCANN RESCUE CHAMBER, which will held nine
men and two operators in its upper compartment, is
winched down te o disobled sub's escope hatch

02 B exird
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chores as retrieving missiles and nose
cones from space craft.

Present diving capabilities of our nu-
clear subs are still classified information.
Nobody knows at what depth the Thresh-
er was crushed by underwater pressure.
Her sister ship, the new USS Jack, will
dive deeper than any other submarine in
the world, according to the Navy. But it's
safe to say that it won't go anywhere near
the depths planned for the next genera-
tion of submarines. These, says the Navy,
will lurk 20,000 feet beneath the surface.

The U.S. has never built any kind of
vessel that could reach a crippled sub at
20,000 feet. The European-built bathyscaph
Trieste, now owned by the U.S, has been
to 35,800 feet. But Trieste can only descend
and look. It cannot rescue men, nor can it
salvage a submarine. It has been called a
“good deep-sea yo-yo." Once down it can
maneuver very little, and it cannot oper-

ate effectively in a current of more than
one mile per hour.

Mare Island Naval Shipyard is now put-
ting the finishing touches on a new bathy-
scaph float that will have a two-to-three-
mile lateral range on the ocean floor. A
two-man sphere will have a four-inch
diameter viewing port, and it will also
transmit TV pictures to the surface. Two
mechanical arms will be able to pick up
objects from the ocean floor and deposit
them in an outboard basket. For shallow
and intermediate depths it will use a light-
weight chamber, but for deep-sea areas it
will use the six-inch-thick steel sphere
cut from the Trieste.

But even this 'scaph will not have a
rescue capability. That will have to wait
until a deep-diving rescue vehicle now
being studied by the Navy comes off the
ways. This craft will be a cross between

(Please turn to page 202}

MOBOT V, the undersea oil-well robot, could probably be used in sub-rescue
work. It is surface-controlled, has motorized arms, is fairly maneuverable
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PROPOSED DEEP-SEA RESCUE vessel is similar to Trieste but more useful. It
has mechanical arms for attaching salvage cobles, o sphere for personnel

THE TRIESTE can only descend and look; it can’t rescue
men or salvoge o sunken submarine. Built in Europe but
owned by the U.5. Navy, it has been down to 35,800 feet

SUB-RESCUE SHIP, the Florikan (ASR %), hos o McCann
Rescue Chomber near the stern and positioning buoys
amidships; these are anchored around sunken submarines




PRESSURE CHAMBER

PERFORATED
PLATE

USE OF AN AIR CUSHION to support a crawler
tractor’s load makes the tractor cheaper to build and
easier to maintain, says the inventor of Air Track. Dr.
William Bertelsen, Neponset, 1ll., reports that a1 model
(above) supports 500 pounds with an air pressure of
10 psi. Air from the chamber forms a cushion be-
tween track and load; a full-size machine would gen-
erate its own air and provide its own propulsion.

ELEVEN-INCH TV is truly portable. The 12%;-pound
set operates off house current and uses standard vae-
uum tubes. It's designed by General Electric to fit into
the bookcase. Measuring only 103§ by 14 by 97
inches. it has a 60-square-inch screen. Price is $99.95,

RAMBLING WRECK. Now used
as a trainer for antisubmarine air
crews, the fuseluge of a Grumman
Tracker is actually the reclaimed
portion of a plane that crashed.

Its cockpit and electronic equip-
ment was still in good condition
sa it was refurbished, installed
on a roof near a classroom, and
rigged with equipment that pro-
jects mock maps and targets on
a radar screen so the trainees
can fly simulated missions.
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SIGHT-SEEING SUBMARINE is now under construc-
tion for the 1964 exposition at Lausanne, Switzerland. The
40-passenger submarine will take visitors on a tour of the
underwater flora and founa of Lake Leman. It will dive to
a depth of more than 1000 feet, and has 20 windows on
each side for viewing. Designed by Dr. Jacques Piccard
of the famous balloon and diving-sphere family, the
Mesoscaphe will make 14 underwater excursions daily.




West Germans Add Accordion Pleats to Rail Car

Passenger cars for a suspension rail line
between two West German cities are being
built in three sections. The center “turn-
table” section enables the elongated new

car to negotiate sharp turnarounds.

A prototype for the air-conditioned, 195-
passenger cars was made from sections of
conventional suspended rail cars.

Small Four-Place Helicopter Has Tandem Rotors

Built to bridge the gap between small
two-place helicopters and the larger four-
place helicopters, the new Jovair 4 is said
to be the only small machine with tandem

twin rotors. It seats four, and each passen-
ger has a door. Its controls can be adjusted
to duplicate the feel of the large tandem-
rotor controls on the larger helicopters.
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Weary of wild guesses? Here’s a
factual preview of

What You'll Find
In the 64 Cars

1964 COMET will
have same wheelbase
but this completely new skin

with bladelike front fender tips
suggests the familiar Lincoln theme

OMETIMES you can’t tell good rumors from bum
rumors without an up-to-date score ecard.

Let’s take the good rumors first. Yes, the 1964 cars
will have fewer unitized bodies and fewer aluminum
engines, Yes, the four cylinder engine is dying off, and
more oomph will be put into bigger (but not necessarily
the hottest) engines. Yes, many cars will grow in length,
and some long-needed improvements in transmissions
have been made.

Chevrolet will add a between-size, new 115-inch wheel-
base car with a new V8 engine to power it. And that
“vista-cruiser” roofline for Buick Special wagons will in-
deed be a sight for sore eyes.

And the bum rumors, which ones are they? Well,
despite what you may have read elsewhere, Chrysler




The new car sketches on these and the following
pages show basic changes you can expect to see on
many of the 1964 cars. Don’t expect the sketch details
to be hairline precise. Trim can be altered or a final
choice of brightwork between two competing config-
urations can be made even as this is being written. But
the essential changes are here and detailed informa-
tion about them is given in the accompanying text.

WAGON "Vista-Dome" for
Buick Special (Olds F-85
may also have it)

Corporation lines will not abandon torsion
bars. Chevrolet will not drop the Corvair.
Buick will not have a convertible model of
the Riviera. And Ford will not bring out
the lightweight sports Mustang to com-
pete with Corvette's Sting Ray. At least,
not in 1964, Ford people insist.

We do not, by the way, know the name
of the new mid-size Chevrolet, and the
only guess we’ll make concerning it is

\\ |

that none of the names you've seen so far
are correct. The people at Chevrolet de-
light in fooling the name guessers.

From reports we've received, we doubt
if any of the 1964 styles will really startle
you. The bread-and-butter lines of the
Big Three will show that same take-no-
chances-blend of styling themes borrowed
from each other that has been the trend
for the last several years.

GLUING WINDSHIELDS in place with Thickel polysulphide, instead of the old
rubber gasket-and-glass methed, will be commonplace on many 1964 models. It
saves about $8 per car, may reduce number of strain breaks and water leaks

o,

S fas

MOLDING
RETAINING

MOLDING

WINDSHIELD

PINCHWELD

Kent Industries, Inc.
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CHEVROLET may
have contrasting
side panel,

more headlight
framing emphasis

5
e e ) 8 4 =
4 T

Here and there, though, there will be
some pleasant innovations in styling. The
Studebaker Avanti's new grille, for ex-
ample, will eliminate the old Avanti’s
armored-car approach. The new Rambler
American is reported to be a masterpiece
of miniaturizing the Rambler Classic. But
more on that later.

Those who've seen the new Thunderbird
say that the old banana contours are gone

EXPECT o pod-type drive control speedminder such
as this to be avoilable os on option on the 19464
Thunderbird and perhaps alse on the Ford Galaxie
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MERCURY will sport a
prowlike front with
fishhook bumpers

a la 1963 T-Bird

and in their place are squarer corners and
sharper edges reminiscent of the 1958-60
models. And there's a nice rear-end treat-
ment which has bumpers framing rectan-
gular tail lamps looking a lot like Ben
Franklin spectacles.

Chrysler's Imperial is also reported to
be more pleasureful to behold. Designer
Elwood Engle has come up with a fine
blend of rectangles crisply reminiscent of
the Lincoln, which Engle also designed.
The jutting fender extensions are gone,
however, along with Imperial’s “ill-at-
ease  separately mounted headlights. But
Engle couldn’t resist adding a dummy tire-

mount bulge in the rear deck, a little flat-
ter on top but otherwise like the old
Lincoln Continental.

And now, suppose we focus down on a
car-by-car comparison of the changes in

store for '64.

CHEVROLET. Because General Motors
is reverting in 1964 to the old A,B,C, body
shell game of making several cars use the
same basic body, the new 115-inch wheel-
base Chevrolet will share body, frame
and suspension components with the BOP
compacts—Buick Special, Olds F-85 and
Pontiac Tempest. Of course, there will be
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different grilles and front and rear quar-
ter panels for each of the four cars, just
as there are among the current BOP
compacts which have been sharing their
frames and suspensions. The 115-inch

wheelbase of the new Chevrolet will fit
nicely between the 110-inch wheelbase of
the Chevy II and the 119-inch wheelbase
of the large Chevrolet.

DODGE will
have more

STUDEBAKER will use new cham-
bered pipe exhoust system (shown
obove behind o conventional ex-
houst). The new pipes eliminate
need for lorge muffler by distribu-
ting silencing chamber bumps over
length of pipe. Idea is for gas pres-
sure to go through, sound waves to
be trapped. Should be less costly
and take less spoce wnderneath

The new V8 developed for Chevrolet's
new car will have about 260 cubic inches
of displacement and weigh 84 pounds less
than the current small Chevrolet engine
known as the “283". The lighter weight
makes sense in a smaller car, as proper
weight distribution is being jeopardized
by too much heavy iron up front in some
of the new performance compacts.

squared-off
body lines on
same 119-inch
wheelbase

STUDEBAKER AVANTI
will acquire a grille




Chevy II will share the new engine, and
this not only will spread production costs
over a broader base, but give both of them
a more potent competitive weapon against
the lightweight V8 Ford brought out in
mid-1963 for its Fairlane and the peppier
Falcon series. Ford's new V8 is currently
accounting for 30 percent of Faord Motor
Co.'s engine production.

Out of the Chevrolet lineup goes the
90-hp. four-cylinder engine designed for
Chevy II, at a time when fuel economy
seemed to be an appealing theme in the
marketplace. This four-cylinder engine,
which currently goes on only one percent
of Chevrolet production, will not be com-
pletely interred, however. Chevrolet will
ship the tooling for it to their new assem-
bly plant in Argentina,

Chevy II styling will change little, with
a reorganization of grille and trim doing
the job of helping Junior to spot the new
model easily. Larger Chevrolets may get
the same surface redo with greater trim
emphasis around headlights and a con-
trasting side band on at least one model.

Corvair will show more appearance
change than it has shown since it came
out in 1960, but the basic body shell will
remain the same. A power boost, supposed

FORD'S FALCON
will be sculptured
like Ford Cortina
for a longer look

to be less costly and more practical than
the turbocharger, is rumored for the
Corvair Monza.

Corvette Sting Ray's sales volume of
around 18,000 in 1963 is high enough to
warrant a switch from slow-production
fiberglas to steel for the body, but they
won't do it for the 1964 model year. Why
should they? The body shell was all new
this year and is selling handsomely, so
only enough trim changes to identify the
new model will be made.

Chevrolet will be in the engine business
for sure in 1964, because Pontiac Tempest
is dropping its “half-eight” four-cylinder
engine in favor of a much modified version
of Chevrolet’s, 140 hp. 230-cu. in. Six.
This engine is reported to have a single,
overhead camshaft to simplify valve oper-
ation and give potentially greater power.

The camshaft has a unique belt drive
which uses a synthetic rubber belt built
on steel wire cord—a type of belt used for
similar non-slip work in industrial power
transmission applications.

PONTIAC, OLDSMOBILE, BUICK.
Biggest changes at GM outside of Chevro-
let are the Pontiac Tempest, Olds F-85
and Buick Special. All will get new sep-

(Please turn to poge 198)

CHRYSLER'S IMPERIAL

will have a strong
Continental flavor




You haven't been able to buy a new Cord for 26
years. Next year you will. Here are details on
how it will compare with its classic forebears

By Harris Edward Dark

1937 Cord

This model of the famous classic was the supercharged
Sportman’s Convertible Coupe 812. It is still running

82 POPULAR MECHANICS



AUGUST 1963

1964 Cord Sportsman

Next year's Cord will have the same classic lines as the
original, but it will be on a 25 percent smaller wheelbase

T ISN'T EASY to resurrect a legend, but there are

still men who will try it, thanks be.

One of them is Glenn Pray, president of the Auburn-
Cord-Duesenberg Company of Tulsa, Oklahoma. And
the legend he is breathing fresh life into is that of the
famous Cord car of the 1930s—the one with the classic
lines and such pleasant innovations for its day as
front-wheel drive and fold-out headlights.

Over 3000 of these Cords were made in the Thirties
and two-thirds of them are still in operation today,
lovingly cared for by one of the most dedicated group
of owner-fans any old car ever had. Glenn Pray knows
this well. At one time, he personally owned 13 old
Cords and, long before he purchased the Auburn-
Cord-Duesenberg Company, he had decided that the
old Cord was the greatest car ever made.

Small wonder, then, that Pray is planning to bring
out a 1964 model of the Cord, to be called the Cord
Sportsman 8/10.

I was the third person to drive the first stripped
prototype of this 1964 car, the first 100 of which are
scheduled for delivery to customers by March, 1964.

Keep in mind that the 1964 Cord 8/10 will not be a
carbon copy of its forebear, the 1937 Cord 810. True,
nearly all the old, great contours are there. You can
recognize the rectangular hood and handsome wrap-
around louver lines from the prize-winning old-timer
designed by Gordon Miller Buehrig, now a senior



AUTHOR DARK TRYING out 1964 Cord chassis-engine prototype near Tulsa.
Front-wheel drive gave good control over fast cornering runs on this gravel

design engineer with the Body Structures
Department of Ford Motor Company’s En-
gineering Research Staff.

You're also likely to do a double-take
when you see the retractable headlights.
Or the windshield made of two flat pieces
set back at a rakish 45-degree angle. It
still spells motion, even at a stop sign.

If you have a good memory for profiles,
though, you'll notice that the rear quarter
panel on the new Cord has been short-
ened, and the rear axle has been brought
forward almost to the plane of the rear
glass. The result is a wheelbase on the
1964 Cord which is only 100 inches, or
exactly eight-tenths the 125-inch wheel-
base of the 1936 Cord 810. Hence the model
designation 8/10 for the new Cord, whose
width remains almost the same, but whose
height, length and body lines are scaled

down accordingly to match the smaller
wheelbase of the new model.

Cornering the New Cord

Front-wheel drive—so prized by old
Cord fans—will still be featured on the
new Cord, however. And I got the message
on what it will mean to new Cord owners
from the chassis prototype which I drove.
Granted, a prototype drive is not the best
way to test a car. For one thing, gravel
from country roads can clobber you when
yvou have no fenders. But the ability of
this Cord prototype to pull its way around
on fast cornering and to work its way out
of spins on gravel roads was testimony
enough to the wvalue of its front-wheel
drive. It should have no trouble matching
the reputation of the old Cord 810 as a car

(Please turn to page 204)

PLOTTING the new Cord agoinst the outlines of an old Cord. The new model
will be smaller and nimbler, with less overhang ond less unsprung weight
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Buses Built for Bicycles

Designed to keep cyclists out
of mile-long Dartford Tunnel near
London, five double-deck buses
will operate a shuttle service
through the tunnel. The bus has
a bottom section as storage for
30 bikes, and the ecyelists will
ride in the top of the bus. The
service begins late this vear.

Kit ior Emargency Llﬁng

Operating entirely on LP gas, an “exist-
ence kit" contains a thermoelectric gener-
ator for lights, radio, television, stove and
heater. Assembled by the LP Gas Council,
the kit costs about $1000.

AUGUST 1963
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Adjustable Lawn Sprinkler

Water pressure on adjustable jet nozzles
supplies rotary action for Sky Jet lawn
sprinkler. Made by Nelson Mfg. Co.,
Peoria, Il a five-place dial gives it a wide
variety in sprinkling patterns.

85



The

Riddle

of the
BLACK BOXES

Can nuclear bomb tests ever be effectively po-
liced? Will the so-called “black boxes” the dip-
lomats argue about work and, if so, how well?

By S. David Pursglove
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BIG BLAST of the Reds’ 57-megaten Arctic test in
1962 showed up on seismogram, above, as giant
squiggle so viclent that the scribed curve went com-
pletely wild ot the end of the stylus recording strip

SEISMOGRAPH CELLS ot manned sites like Cumber-
land Ploteaw Observatory, left, monitor nuclear
blasts and earthquaokes all over the world. Be-
low, vertical level is adjusted in a voult ot Uinta
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URIED in a shallow hole near the

edge of the Fort Sill Military Reser-
vation in Oklahoma is a small metal box
about the size and shape of a home freezer
chest. Few people have ever seen it be-
cause its presence has been a secret. In
the box are batteries, fuses and an ampli-
fier. There is also a seismometer that de-
tects the faint tremors that travel thou-
sands of miles through the earth from the
scene of an earthquake—or an under-
ground nuclear weapons test.

This small chest is the original “black
box.” It was built under the $120,000,000
“Vela-Uniform” research program that
took off five years ago when American
scientists estimated that it would take
as many as 25 manned seismic stations on
Russian soil to make certain no nuclear
blasts went undetected. Since that time, a
number of things have happened. Recent-
ly, experts at the U.S. Arms Control and
Disarmament Agency indicated that as
few as seven unmanned stations inside
Russia could enforce a test ban treaty!

The obvious question is: Why do we
need only seven now? Have our detection
devices improved by a factor of three or
more in that short time?

Part of the answer may, indeed, lie in
our new “black box"—a term freely used
by Russian and American diplomats and
newspaper reporters, and thoroughly de-
plored by Senator John O. Pastore, chair-
man of the Joint Committee on Atomic
Energy, who calls it a “non-existent fig-
ment of the public’s imagination.”

The committee and its technical staff
don't mind at all discussing “unmanned
nuclear detection stations,” “seismic
vaults” or “unmanned seismological ob-
servatories.”

“Just don't call them black boxes,” it
pleads, contending that the expression
gives an erroneous impression that we
now have small, portable devices that
can detect underground blasts almost any-
where in the world. Not so, says the com-
mittee. Any unmanned detecting station,
it insists, will be a major device of “bank
vault” size, constructed underground and
filled with seismometers, timers, recorders,
amplifiers and power sources.

Well, then what about that device in
Oklahoma? Seismologists in the know call
it the “SIE box.” Its manufacturer, South-
west Industrial Electronics Division of
Dresser Industries in Houston, Texas,
won't talk about it, but the Defense De-
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MOBILE seismic stations are manned, play an im-
portant role in detecting sneak tests. Each has three
voults. Van carries timers, amplifiers and recorders

partment’s Advanced Research Projects
Agency (ARPA) will. It is a dark gray
sheet-steel chest about three feet by three
feet by four feet. The lid is sealed with
a waterproofing compound to protect the
delicate contents.

Those contents are mostly batteries, 400
pounds of them. The remaining 100 pounds
include a simple vertical seismometer, an
amplifier and a signal demodulator.

Nothing fancy, the seismometer is the

&% SEALED TO TELEPHOME LINES

ACTIVE ZONE

PERMAFROST

UNMANNED VAULT proposed for national defection
net inside U.5. would consist of an underground
room, eight by ten feet, filled with gear (right)

usual small coil attached to a pendulum
suspended by a spring between permanent
magnets. As the shock of a distant earth-
quake (or nuclear explosion) jerks the
earth’s crust up and down almost imper-
ceptibly, the magnets move with it. But
inertia holds the pendulum and coil
momentarily fixed. As the magnets move
past the coil, a small, slightly changing
electrical current feeds into the amplifier.
It transmits its signal over ordinary leased

BLACK BOX seismic cell
buried in Oklchoma is
an unmonned unit ond
possible prototype for use
inside Russia if test ban
treaty is signed. Unit
weighs 500 pounds, con-
toins seismometer, bot-
teries, recorder, controls
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GIANT unmanned vault at left would contain all
the equipment shown here. Though not for use in
Red territory, it would serve in the net elsewhere

telephone lines to recorders and other
equipment in a small, ranch-style house
several miles away. (The house also hap-
pens to be the central recording building
of ARPA's Wichita Mountains Seismologi-
cal Observatory.)

Defense Department scientists cannot
tell all they know, but they admit that
the black box has spotted most under-
ground “events” that a conventional seis-
mometer should detect, including the first
large French nuclear test in the Sahara
over 6000 miles away.

The Oklahoma black box was built part-
ly to prove that the components of that
kind of a system can operate reliably for
at least six months without human atten-
tion. It was also meant to prove that an
unmanned station is tamperproof. The
signal demodulator varies the frequency
of the unit’s output according to a complex
built-in code. Only we (or a control com-
mission) would know the key. A tech-
nician routinely monitoring the signals
from many boxes would immediately spot
any tampering, such as reversing the tele-
phone leads; or slipping a spurious signal
onto the line in place of the genuine one.

At present, the box is marking time. Its
initial job has been done and the engineers
have turned the power down to the lowest
operating level—too low to spot many
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SUBMARINE BLACK BOX hos most elements of
manned station, including (below) power, recorder,
timer, detector. It could surround an enemy’s shores
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Wave Clues

REFLECTION

L-WAVES

EPICENTER

Key Differences

COMPRESSION

LOMNELY P-WAVE

J'.Il\_\.

UNDERGROUND BOMB BLAST /1'%

OUTWARD MOTION W ‘
IN ALL DIRECTIONS

e

SHOCK WAVES from natural or nuclear disturbances come in many types,
obove left. Inset shows how seismic detector records them. Diogram at right
shows how earthquake disturbonces differ from paotterns of nuclear blosts

tests. It's there in case of need, but it
doesn’t figure prominently in current de-
tection systems.

But the U.S. isn’t waiting for the Rus-
sians to agree to a black-box detection
network inside their borders. We have
already built, and are continually adding
to, a worldwide system of seismological
stations and observatories, ringing the Red
homeland and satellite countries. Some
are manned by our allies.

Newest item in our bag of detection
tricks is an underwater seismic station
developed for ARPA by Texas Instru-
ments, Inc. Besides a short period vertical
seismometer, it also contains two short
period horizontal seismometers, one point-
ing east and west, one pointing north and
south. A transducer detects pressure
changes caused by blasts in water. A long
metal nose couples the underwater black
box firmly with the earth.

Some underwater stations transmit data
acoustically to surface ships. Some trans-
mit through cables. But others are com-
pletely self-contained stations in that they
contain timers and recorders. They make
and store ready-to-use seismograms.
When an event needs to be checked, a ship
hauls up the underwater station and ex-
amines the tape for clues.

Underwater black boxes can be ringed
around a potential enemy’s coast without
his knowledge. There is often less back-
ground seismic noise on the ocean floor,
and they can be placed close enough to
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detect the important initial waves, called
first motion waves, from a man-made blast.
This calls for detectors in every direction
within 6000 miles around an event.
Underwater secrecy complicates the
cheater’s problem of trying to pick a spot
for a bootleg test, decide what size bomb
he dares detonate, and determine whether
he should test in granite, dry sand or a
spacious cavern. ARPA’s director, Dr.
Jack P. Ruina and the Arms Control
office’s Dr. Franklin A. Long, believe that
a high-quality manned station network
combined with underwater stations would

MANNED stations in U.S. are set up in geometric
arrays of multiple seismic units like these to concel
local noise as well as to catch any “‘spoofing”
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SEISMIC DETECTION depends on what kind of wave shows up where. Dia-
gram above left shows which waves turn up in various zones outward from
epicenter. Sketch ot right diograms the methods of detecting space blasts

be enough to make a nation think twice
about violating a possible treaty.

So far, underwater black boxes have
worked well. Operating at points near
Catalina Island off California, in the Arctic
Ocean, near Bermuda, in the Gulf of
Mexico and off Hawaii, they have re-
corded at least five small blasts from our
Nevada test site and a number of natural
quakes. Have they recorded any Russian
tests? Neither ARPA nor the Arms Con-
trol people will say publicly, but scien-
tists say it's almost certain that they have.

Actually, seismological devices are not

EARTHQUAKE AREAS are ideal spots to conduct
sneak tests. The mop shows seismic areos and earth-
quake percentages encountered in the area of Russic

the only safeguards we have against sneak
Russian tests. One of the most effective is
ARPA'’'s High Altitude Sampling Program
(HASP) which sends U-2 aircraft to more
than 70,000 feet to strain out microscopic
bits of radioactive dust for analysis. An
instrument known as the microbarometer
measures the acoustic waves monitored
from blasts and earthquakes. Besides this
aerial check, photoelectric cell devices
are detecting the slightest pulse of light
from above-ground nuclear shots thou-

sands of miles away. And if we ever sus-
{Please turn to page 1946)

CONTROL CENTER ot Uinta Basin Observatory re-
cords on drum grophs vertical and herizental dis-
turbances from quokes ond blasts around world
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front ond rear-wheel chain drive, encbling it to
climb walls and plow through 15-18 inches of water
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MECHANIZED BILLY GOAT

This lugging fool with two-wheel drive climbs
rocks, plows through mud and water, and comes
as close to a go-anywhere bike as any we’ve seen

By Thomas Stimson

N AMAZING MOTORCYCLE that
A crawls part-way up phone poles,
swims in water and wades through
swamps, is the latest thing in rugged off-
trail vehicles.

This motorcycle is a climbing fool and
can ascend grades in excess of 45 degrees
from a standing start, carrying loads of up
to 400 pounds.

It creeps down the same grades at low
speed under complete control and without
locking the wheels. It crawls over enor-
mous boulders and fallen trees instead of

CLIMBING OVER BOULDERS is child's play at low
speeds. Feet are used for balance, and the footrests
swing up to allow clearance of difficult objects
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around them. It can tow a fire hose up the
stairs of a building, all the way to the
top floor. It weighs less than 200 pounds,
yet is so buoyant it floats in water.

A rider can plow through water a foot
and a half deep all day long and merely
get his feet wet, If the water is up to his
hips, he can dismount and steady the
vehicle in an upright pesition while it
floats, then give it enough throttle to
literally pull him along while he walks
on the bottom. For still deeper water he
can do one of two things: tow the floating

HEAVY CLEATS on the large tires afford excellent
traction when the Trailbreaker roars through mud
that would hopelessly boeg down ordinary vehicles




machine behind a boat or canoe or, with
the right equipment, extend a couple of
outriggers having air bags or foam floats
at their ends, then mount his seat and
actually ride across the water. The deep-
cleated tires are fairly efficient paddle
wheels for water propulsion.

This fabulous machine was developed
by a company that seemingly shouldn’t be
in the motoreycle business at all. The
“Trailbreaker” is a product of the Nether-
cutt Industrial Corporation, Sylmar, Calif.,
a subsidiary of a concern that manufac-
tures cosmetics. Five years and several
hundred thousand dollars went into the
vehicle's development. It lists at $695.00.

The reasons why it performs the way it
does can be told in a few words: both the

DESIGNED FOR WILDERNESS TRAVEL where roads
are nonexistent, cycle resembles two-wheeled troctor.
Extra gos can be carried in the two wheel drums.

—
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CYCLE WHEELS are actuclly air-
tight drums, enabling vehicle to be
flocted in deep water. Fitled with
outrigger pontoons, it moneuvers
like o boot with driver on the seat

wheels are powered instead of just the
rear wheel: it has a fluid drive instead of
a clutch; the engine is mounted high in
the frame to give 15 inches of ground
clearance; and each wheel is an airtight
aluminum flotation drum. The big tires
also contribute to buoyancy.

High-Altitude Carburetor

The motorcycle is powered with a 10-
horsepower one-cylinder, two-cycle West
Bend engine equipped with an aircraft-
type carburetor that works in any altitude
and needs only adjustment for extreme
altitude. A spark-arrestor exhaust is used
in dry brush where there is fire danger.

The three-speed transmission (81:1,

(Please turn to page 187)

CLIMBING THE TAILGATE of o truck is just one of
the Troilbreoker's acrobatic feots. In low gear, it con
be driven off the truck in exoctly the same manner
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Blotters Soak Up Swamps

Silt land in Belgium is being reclaimed
by driving specially prepared strips of
blotting boards—multilayered with space
between the layers—deep into the soft
ground. The water seeps in and, by gravity
alone, flows down the boards to a lower
level, thus making the topsoil suitable for
such projects as a canal-side dock.

Sidecar for Cyclists

Made to fit on standard bicycles,
a sidecar makes a three-wheeler
out of a two-wheeler and adds a
seat for a passenger or groceries
and packages.

There are three models to fit
20, 24 and 26-inch bicyecles, and
custom-made models for news-
boys or sidewalk vendors.

The sidecars are made of sheet
metal and are lacquered to match
the bicycle. They list at $59.95.
Sold through retail outlets, they
are manufactured and distributed
by Mohs Seaplane Corp., 2355
University Ave., Madison 5, Wis.
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Lakes Ship Grows a Bit

The Great Lakes steamer William A.
Reiss was recently sliced neatly in two,
horizontally, to add 7% feet of height and
about 4000 tons capacity. A special cutting
machine split the ship from stem to stern.
Sixty-ton jacks lifted the 1500-ton upper
deck, as Manitowoe Shipbuilding Co.
spliced in new plates to cover the gap.




Pushbutton tafing
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,r_\ Just push a button and this home-
- made diner sets the table for
| six. After the meal, it washes
. and dries the dIShES, disposes
| of the garbage and provides

storage for all the tableware

OU FLICK A SWITCH on the end of

the “diner” counter and two table
leaves fold down with dishes and silver-
ware already in place for a meal.

When mealtime is over, you dial an
electric switching mechanism to activate
a dishwasher, press a garbage disposal
button and—presto!—all the drudgery is
removed from kitchen cleanup. Even your
dining table is all set for the next meal.

This housewife's dream was designed
and built in his spare time by a suburban
engineer in Minneapolis. In fabricating the
“mechanical waitress” (actually a com-
bination dining counter-dishwasher-dis-
posal unit), John Lenz used standard
components wherever possible for reliabil-
ity, such as switches, pushbutton controls,
timers and, of course, the dishwasher and
disposal unit. But many elements are of
DINER COUNTER, maode by engineer John Lenz his own design.

for his home, is o combination tabie-dishwasher-
disposal unit. Sides come off easily for servicing

P

-

RSl N5

TER

L1

Table leaves on each side of the counter
provide place-settings for a family of
six. Each setting has a plastic plate, salad
PUSHBUTTON PANEL gives fingertip control over = bhowl and dessert dish permanently fas-
the lights, dishwashing oction and the disposal tened to an aluminum holder with epoxy
unit. Circular dial times the four washing cycles ;

glue. A glass and cup are separate pieces
which fit in special slots in the metal
holder for washing and storage. A metal
basket holds silverware. The aluminum
holders make a handy unit for carrying
a meal into the TV room or outdoors.

At clean-up time, the holders, with cups,
glasses and silverware attached, are lined
up on the table leaves, with pots and pans
in between. Table leaves close up and the
holders slide down into slots so they won't
tip over when the dishwasher is turned on.

Dishes, pots and pans get a thorough
scouring in four separate washing cycles,
with food waste being flushed out through
the disposal unit in the first five-minute
flushing with soapy water. Next, high-
velocity pressure hoses spray suds against
the dishes during a 15-minute washing
cycle. (Garbage can be disposed of at any
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time by dumping waste into the top win-
dow; press a button and it's gone.)

After rinsing in two separate two-
minute hot-water rinses the dishes are
dried with warm air from a screened
intake under the table. Rubber gaskets
around table leaves prevent leakage.

Despite the four washing cycles, total
water consumption amounts to only 12
gallons per washing. Lenz achieved this
economy by having water pumped through
the spray tube over and over again. A
1000-watt electric heating element in the
tube keeps the water at 180 degrees.

The neatly-designed counter has top
and side surfaces of Formica, with the
end finished in plates of mosaic tile. The
table interior is of fiberglas coated with
cpoxy paint. A window in the table top

DETERGENT DISPENSOR

permits a full view of the washing cycle,
which is illuminated with interior lights.
End and sides come off for servicing.
Tiny precision switches, made by Minne-
apolis-Honeywell, control the automatic
table counter and provide built-in pro-
tection against mishaps. For instance, the
dishwasher cannot be switched on unless
the table leaves are closed tight.
Operated by cams on an electric timer,
various switches control the 14-hp. motor
to open and close the table leaves, drive
the spray pump. spin the fan, rotate the
spray tubes and run the disposal unit.
Other switches keep the water level in
the tub constant. open and close the drain,
and shut off the electric heating element
if it gets too hot. Switches also dispense
detergent during the wash cycles. ** *

TABLE LEAVES on beth
sides of the counter fold
down at the touch of a
butten, with place settings
ready for wuse. Diogrom,
below, shows dishwashing
and dispesal equipment
inside the counter. Despite
faur cycles, the unit uses
only 12 gallons of water

TABLE MOTOR

\

RECIPROCATOR MOTOR
TC DRIVE SPRAY TUBE

HEATING ELEMENT
| i s

FOLDING TABLE TOP AND DISHES

SPRAY TUBE
1

AR CHECK \
VALVE

WATER CHECK
VA‘.\I'E

DCRAIN TRAY

PUMP MOTOR

BLOWER

FUMP

HOT AND COLD

/f
DRAIN VALVE  \WatER VALVE
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Surfboard Speedometer

Recessed in the foredeck of a surf-
board, a speedometer operates on
water pressure against an opening
in the board’s fin. It gauged the
maximum speed on eight-foot waves
at Oahu, Hawaii, to be 20 miles per
hour.

The device was designed by surfer
Bob Shepherd.

Circular Movie House Puts Audience Inside the Picture

Seated in swivel chairs so they can
follow the action, West German movie
audiences will soon be sampling movies-
in-the-round. A spherical movie house is
being built with a 360-degree wraparound
screen that will give audiences the illu-
sion they're in the middle of the action.

A spherical reflecting mirror will hang
above the audience like a huge lighting
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fixture (below, right), Viewers are seated
around the perimeter of the globe. The
inventor, Adalbert Baltes (below, left),
has devised a special camera for shooting
360-degree pictures. These are projected
onto the reflecting mirror.

Named the Cinetarium, Baltes’ invention
is now being built in an amusement center
in Hamburg.
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Table for Those Who Can’t Wait to Get to the Office

A collapsible car table, which folds

under the dashboard when not in use,
can be quickly set up for typing chores
or for picnies while you're traveling. The
Belgian designed Piccolo-Table fits into
almost any make of car, is stain- and
scratch-resistant, and provides a rigid

work surface about 12 by 16 inches.

In use, all you do is slide it up, hook
on collapsible legs and fit it into the glove
compartment. (Individual fittings may
vary slightly due to different locations of
glove compartments.) In Belgium, the
table sells for about $12.75.

Trim Borders

You can skip hand trimming
along fence borders with a new
fitting that lets lawn mowers
do the job.

The device, called Trim-Aid,
consists of two metal arms at-
tached to a sliding ring. The

arms lock the fence against the
post (top inset), but hold the
bottom of the fence away from
the post when the ring is moved
downward (bottom inset).

Trim-Aids sell for 69 cents
each. They're made by Fence
Trim-Aid Manufacturing Co,,
Tulsa, Okla.

Miniature War Games

Officer candidates in the
Italian Armored Troops School
learn tank taecties with radio-
controlled miniatures in a
Liliputian-size village.

Cadets, who have an over-all
view from the edge of the tiny
town, receive orders over head-
phones. Using remote controls,
drivers maneuver the tanks
into firing position, while gun-
ners direct the fire of rotating
turrets.
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He Makes

Accidents
Obsolete

Frank Crandell’s hazard hunters
explode aerosols, put shoes on
machines, listen to rocks talk
—s0 that your life will be safe

By Myron Stearns

HORRIFIED YOUNGSTER with a

squealing sneaker caught between
step and sidewall of a descending escalator
in a Cincinnati department store weeps
with relief as the moving stair comes to
a jolting stop. One inch more and his
trapped foot would have been mangled
in the steel fingers of the comb-plate at
the bottom.

A shopper cart, laden with Junior and
a week's groceries, slips from the grip of
a busy mother as she guides it from a
supermarket to her parked car. The run-
away heads down an incline toward traf-
fic. As though by magic, it stops before
rolling three feet.

Sandhogs at the head of a giant tunnel
project suddenly are ordered out of the
area by their crew boss. A day later,

GEOPHONE thot listens to the rocks “talk’” is a
sort of stethoscope for mining engineers. With it,
miners and tunnelers can hear dangerous stress
noises and predict cave-ins before they haoppen
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hundreds of tons of rock crash from a
collapsing roof to the spot where they'd
been working.

Each of these seemingly unrelated and
miraculous escapes from tragic disaster
has happened—some of them many times.
And they are far from miracles. They are
accidents that were foiled by shrewd de-
sign. The thing they have in common is
the inspiration of a hearty, six-foot New
Englander named Frank J. Crandell. For
it was Crandell and his staff that stopped
the escalator, halted the cart and got the
rocks to tell that they were about to fall.

For 25 years, Crandell has served as
chief engineer of Loss Prevention for one
of America's big-risk insurance companies,
Liberty Mutual. His secret is a brand new
approach to safety. Instead of exhorting
people to be careful, he uses design and
foresight to eliminate the cause of acci-
dents. Working under him, spread across
the country, are some 400 safety engineers
who call themselves “hazard hunters”.
Their job is to scout the activities of
70,000 policyholders, sniff out situations
that spawn accidents and eliminate them.

Chief Hazard Hunter Crandell works
out of a small office in his company’s
Boston headquarters, or at a sprawling
laboratory on an 86 acre tract in nearby
Hopkinton. Here, crews of technicians
build and experiment with a vast assort-
ment of accident prevention schemes and
devices. In a concrete-walled enclosure,
rubber-garbed scientists work to eliminate
hazards in the handling of radioactive
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SONAR EYES for truck
drivers, another hazard
hunter “first,” detects
pecple or objects behind
a backing vehicle with
a reflected sonic signal.
It warns the driver in
the cab with a visual or
audible warning read-out

isotopes. Down the hall, engineers build
a finger-guard for a factory machine.
Here and there mock-up vehicles bristle
with strange devices. In a soundproof
chamber, a rackety loom is rebuilt to
muffle its noise and, perhaps, eliminate
cases of deafness attributed to it by some
weavers.

“l want you to listen to this brick,”
Crandell said to me recently in his office.
A moment later I discovered that the
brick, lying on his desk, illustrated his
whole approach. He fastened it to an
amplifier that can multiply sound 300,000
times. He had me put on an earphone.
Then, with a small iron clamp such as you
find in home workshops, he twisted the
screw and squeezed the brick. Into my
ears came a sound like frying fat! Cran-
dell told me it was caused by the mole-
cules in the brick adjusting themselves
to the new pressure.

Similarly squeezed by the pressure of
a mountain above it, he pointed out, dif-
ferent kinds of rock—in a tunnel roof,
for instance—give off individual sounds:
limestone, like rain on a window pane;
shale, like the creaking of timbers; basalt,
low-pitched tones like chime doorbells.

To detect this microseismic language of
rock under strain, Crandell spent 15 years
developing his “geophone”™—a sort of
stethoscope for mining engineers. Long,
sensitive “listening” probes are inserted
in drill holes in suspect rock. The highly
amplified sounds emitted by rocks under
increasing or changing pressure, lets a
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POINT LIGHT SOURCE poised above circular glaosstop
table travels oround minioture rood system os stu-
dent steers, accelerates or brakes it with contrels in
mock-up car, below. Whatever light illuminates . . .

listener detect imminent rock falls or
cave-ins before they occur. An early de-
tector during construction of a 27-mile
section of the Delaware Water Gap supply
tunnel for New York City predicted 72
rock falls in advance.

Translating the geophone’s odd noises
takes an expert, but he doesn't have to be
on the scene. At a dam site in Northern
Canada, contractors were worried about a
high rock wall that looked dangerous.
Crandell sent geophones to them, had
them make tapes of “rock talk™ and then
play the results to him over the telephone.
There was noise, all right. But it turned
out that it came from tension created by
steel cables the men had strung to hold
the cliff up. Once the cables were cut,
the rocks relaxed and stopped “talking”.
And they stayed put.

Today Crandell’s portable geophone is
saving lives in Swedish and Australian as
well as United States’ mines, and in count-
less miles of tunnel construction. It is also
being used in the labyrinthine galleries
under the city of Paris, to see whether
or not there is danger of city buildings
caving in over them.

What prompts anyone to invent such a
thing? “Falling rock is the number one
killer in mining and tunneling,” Crandell
reveals. “Before the geophone, crews
would whack a mine roof with an iron
bar. If it rang, it was good, if it sounded
dull, it was bad. What miners called ‘pop-
ping rocks’ was a sure sign of trouble—
and usually too late to avoid disaster.
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. is projected in semi silhouette on screen in
front of mock-up's windshield, creating illusion thot
the moke believe car is moving along roadway.
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BRAKE STEERING SPEED EVENTS

PERFORMANCE chort records steering, broking,
occcelerotion.  Sudden moves register os  “events”
(right), peint out flaws when compared with norm
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During an early tunnel job on the Penn-
sylvania turnpike, Crandell and an in-
spector went into the diggings to recom-
mend supports for what he'd diagnosed
as a bad section of roof the day before.
“Just as we arrived,” he recalls, “tons
of rock thudded to the floor, crushing five
men. We were so close, stones peppered
our hard hats.

“That accident got me thinking,” he
says. “And you don't turn off your brain
on weekends. I was lying in a hammock
one Sunday snapping a piece of wood
lathe between my fingers. I noticed that
long before it broke, the fibers made
crackling sounds. 1 wondered if maybe
rock made noises long before it collapsed
under tension, and whether a sensitive
enough instrument could be devised to
hear them.”

Crandell is a man who seldom lets a
thought pop up without grabbing it and
converting it into action. And when it
moves, it usually goes someplace. In high
school he'd captained the baseball and
hockey teams and played everything else
in sight—to the point where his highest
mark in the entrance exams for Massa-
chusetts Institute of Technology was 17.
Undismayed by family headholders, he

1."\4

FINGER-SAVER for watchmaokers punch press consists
of a simple loop guard devised by harard hunters.
Guard stops the punch from ramming downward
when an operator's finger is in the target area

SAVED FOOT of youngster whose sneaker caught in
escalator graphically illustrates efficiency of outo-
matic cut-off switch designed by hazard hunters.
Victim's foot here was removed without a scratch

dove into an extra year of study, tried
again, and this time the lowest mark he
received was 96.

To this day, almost anything he really
tackles goes down. Once he'd made up
his mind to lick rockfall disasters, some-
thing had to happen. He sloshed through
underground warrens with a wvariety of
instruments, testing them all, then visited
manufacturers to find more.

QOut of these experiments, the geophone
was born, and it has exceeded even the
inventor's wildest expectations. Modern
versions of it predict earth slides and
avalanches on the West Coast. In a lan-
guage of “clicks” and “tunks” the new
instrument, called a seismitron, can de-
tect earth movement smaller than the
diameter of a hydrogen atom.

Though much of his work is industrial,
many of Crandell's safety projects touch
you and me. Some time ago, his hazard
hunters turned up the fact that a remark-
able number of people were tangling with
revolving doors. Since you can't educate
millions of people to stop pushing, hazard
hunters concentrated on the doors. Thor-
ough investigation proved that accidents
almost never happened when the doors

(Please turn to poge 192)
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Missile Patient

“Dental” care for a 103-foot
Titan II missile was recently re-
quired at Davis-Monthan Air
Force Base near Tucson, Ariz.

A tiny drift pin broke off in
a hard-to-reach hole in the abla-
tive skirt of the rocket engine.
No machine shops could handle
such a delicate job, so Dr. Robert
Rateliffe, a dentist, was called in
to perform the extraction.

With a portable dental drill, he
completed the job—after break-
ing several drill bits on the hard
metal., The skirt, designed to re-
sist heat during firing, is part of
the second stage of the ICBM mis-
sile being prepared for operational
duty at the base.
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Speedy Brothers
The Summers Brothers Spe-
cial, built and owned by two
California brothers, is gunning
for a speed record on the
Bonneville, Utah, salt flats.

The SBS has made a one-
way run at 323.87 m.p.h., but
was unable to complete its re-
turn run in the required time.
Bob (the driver) and Bill
Summers use a bored-out,
super-charged, alcohol-fed 1955
Chrysler engine in their speed-
ster. They say the T44-h.p. rig
weighs only 2150 pounds.

The car is a four-wheeler.
Hood blisters make room for
the GMC 6-71 blower and for
springing action by the wheels.




Games for Boaters

Tired of the same old Sunday afternoon cruises?
Then try some fun-filled, skill-building water games

By Patrick K. Snook

ANY BOATING CLUBS are solving the problem of those
N midsummer what-do-I-do-with-my-boat-now doldrums by
borrowing ideas from sports-car clubs.

Predicted-log competition, a nautical adaptation of the automobile
rally, has picked up thousands of fans over the past couple of years
and is already a red-letter date on many club calendars. However,
few people have heard of a more recent but equally appealing
borrowing, the boaters’ “gymkhana.”

A sports car gymkhana is run on a twisting road course marked
off into sections with flags or pylons. Actually, it's just a series
of tests—acceleration, braking, backing, driving through a narrow
slot, etc.—and the winner is determined by timing each contestant’s
run, then subtracting any penalties picked up along the way.

Boaters have taken this general idea, added a few special wrinkles
of their own and come up with a number of games which are ideal
for livening up your midsummer outings. Turn the page for com-
plete rules and instructions on eight of these games.

POP-AND-RUN, right, is a modern version of Moby Dick using balloons instead of
whales. While many voriations are possible, basic idea is to pop all of the balloons

HIGHBALL HANDICAP, below, is a real test for a pair of skillful boat drivers. Run
too close together and you'll break the beoch ball, thus disqualifying your team
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PLUG CHECK, an easy dock-side con-
T test, is particularly good for the gals,
\ though everyone who uses on oul-
board motor should know how to do it

. .@ )
Loy N

IN CROWDED WATER, balloon popping
can be dangerous. With this, and every
other event, moke sure thot you have
enough open space for safe maneuvering

SHEAR-PIN SWITCH clocks o contestant’s
speed at pulling up and locking the en-
gine, removing the shear pin, then put-
ting the engine back in running condition
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SLALOM. Use anchored balloons or plas-
tic bleach bottles to mark off a twisting
slalom course. These should be located in
pairs so that they form “gates” through
which the boat must pass. For a fast
course, make the gates wide and locate
them farther apart; if you want to make
things more difficult, use narrow gates
spaced only a boat length or two apart.

The actual event is run against time,
with the contestant idling up to the first
gate and pouring on the power at a signal
from the starter., Over-running the
markers or leaving the course earns a time
penalty, and the fastest time wins.

For a little extra excitement, try a
flying start on a tight course and increase
the penalty times.

BACKING SLALOM. Reverse maneuver-
ing requires a considerable amount of
skill, particularly in close quarters, so a
slalom variation based on this aspect of
boat handling is a real test and has a
great deal of spectator appeal.

The competing craft is brought up to
the starting gate and shut down. When the
starter’s flag drops, the contestant must
fire up the engine, turn the boat around
and back through the course. As in a
regular slalom, over-running a marker or
leaving the course is a penalty offense.

TAG-ALONG SLALOM. Here's one that
requires two boats. You can use the same
basic slalom course, but the gates should
be wider and the turns less severe.

Tie a 10-foot length of very light cord
or ribbon between the transom of the lead
boat and the bow of the number-two craft.
After positioning the boats at the starting
gate, both engines must be shut off. Then,
at the starter’s signal, each driver starts
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his engine, and the boats make a follow-
the-leader run through the course.

The object, of course, is to make the
fastest time without breaking the string
between the two boats. This can be quite
a challenge, particularly while accelerat-
ing, Snapping the ribbon means disquali-
fication for the team.

HIGHBALL HANDICAP. This is a tough
one, and like the “tag-along,” requires two
boats. The boats take up a position some
distance from the starting line and get
under way, running side by side. Next, a
large plastic beach ball is positioned be-
tween the inside gunnels. This is a little
tricky, and several false starts are par
for the course.

When the team has the ball set, they
signal the starter and head through the
starting gate. Once on the course, the
ball cannot be touched. Fastest time wins,

FIRST MATES con be a big help, and many of the clubs
are organizing events for husband-ond-wife teams
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1. BACKING SLALOM looks simple, but you'd
be surprised ot the number of experienced
boaters who go off course or over-run markers

2. STRAIGHT SLALOM is an ideal gome because

you can vory speed of course by changing
the width of gates and spacing between them

3. TAG-ALONG SLALOM, o great test of driving
skill, requires o pair of boats to run through
the course at approximately the same speed

and dropping or breaking the ball dis-
qualifies the team.

It's a good idea to have an adequate
supply of balls on hand if you plan to
try this one.

QUICK PICK-UP. This event tests skill
in close-in maneuvering and the use of a
boat hook. A number of bleach bottles are
scattered about 100 yards apart, and at the
starter’s signal, each team (one driver and
one hook-handler) retrieves the bottles.

Interesting variations? Number the
bottles and pick them up in sequence.
Or paint them different colors and start
the teams together, each one picking up
only one color.

POP-AND-RUN. All you need is a good
supply of balloons and some lightweight
poles sharpened on one end. Either set the
balloons adrift or anchor them with stones
and lengths of light string. The object is

to break all the balloons and get back to
the starting line in the fastest time. See
“guick pick-up” for possible variations.

PLUG CHECK. In this dock-side game,
the contestant must remove the shroud,
disconnect a spark-plug wire, remove
the plug and hold it over his head, then
reverse the procedure and wind up by
starting the engine. With tyros, better stop
at the plug-over-head peoint to make sure
that the plugs don’t go back in cross-
threaded.

SHEAR-PIN SWITCH. Same idea as the
event above. However, heaving the engine
up requires a little muscle, so this should
be a men-only competition (or husband-
and-wife teams, with mother doling out
the tools and shouting encouragement).

And so it goes. You can probably come
up with at least as many game ideas of
your own. Have fun! L

RACING THROUGH the wide starting gate, two boats enter the twisting course
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for o tog-along slalom run, If that ribbon snaps, they're out of the race
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STEPPING OVER SLUSHY GUTTERS
with eanse, a secretary in London, England,
kee;u her feet rfr}f with her own invention, a
step-over umbrellu. A metal ferrule fitted on
the end of her umbrella includes o« metal bar
that folds out (inset) to form the puddle-
jumping step. then folds flat ngain.

“DISAPPEARING” OVEN is a counter-
height unit that has sides which fold muvay
when not in use und a “door” formed by an air
curtnin blown frnm ducts at the mfge af the
oven. The American Gas Assn. uses the oven
in tests designed to add speed to cooking.
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ELECTRONIC AMPLIFICATION of
sound, taken directly from an instrument’s
strings by a transducer. does mway with
the instrument’s traditional sound-body
and improves its quality, say Les Barcus
and John Barry. Above is their electronic
guitar beside a conventional guitar.

Their Vielectra, shown above right
with an Italian Mezzadri violin, sells
for $§795. The Vielectrn can be plaved
directly into earphones for practice, below
right or directly into a recorder.

SUN-BATHING CAPSULE for use on
cool or windy davs is made of ultraviolet
transmitting plexiglass. The lighweight
unit can be carried. The heat of the sun's
rays is retnined in the capsule, making
sunbathing possible in 50-degree temper-
atures, It's manufactured by Fabor Robi-
son Productions, Inc., 2000 W, Olive St.,
Burbank, Calif.
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FOUR CAN SLEEP in a collapsible exten-
sion added to British Motor Corporation’s
Mini car or van by Wildgoose Worthing
Ltd. Despite the extra weight, the car still
gets 40 miles per gallon, says the maker. The
Wildgoose conversion costs about $1120—
nbout the price of the Mini car itself.
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Hydrostatic Drive

By Jay Arthur
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Tomorrow’s cars may boost drive efficiency, yet
discard the gearbozx, clutch and even the brakes

MAGINE A CAR that always operates at peak engine

efficiency, getting the most usable power from the least gas
whether tooling along an expressway at 70 m.p.h. or inching
up a mountainside. Picture it not only stopping on a dime,
but giving you change. You'd never need brake linings or
drums, transmission grease or repairs. Sound crazy?

The prototype of such a car is operating now in Scotland.
It was created at Britain’s National Engineering Laboratory.
The unorthodox performance comes from its hydrostatic
transmission. There is no mechanical gearing or gearbox,
no differential, no drive shaft. In fact, this hydrostatic-drive
car doesn't even need a rear axle. Its four-cylinder gasoline
engine is connected to an oil pump that, in turn, is linked by
oil lines to hydraulic motors that drive the wheels.

A swashplate eliminates the usual crankshaft and connecting
rods for moving pistons back and forth in their cylinders.
This is a round, smooth-surfaced disk pivoted at its center.
On a common axis with the disk, the pump (or motor) pistons
rotate with their circular cylinder block just as bullets do
in a revolver cylinder, As the cylinder block rotates, the
pistons’ outer ends bear on the plate. Ramp action forces them
to stroke in and out and pump oil as they travel. Oil pressure
from the drive pump goes to corresponding motor pistons.
They pass against the tilted motor swashplate, forcing their
eylinder block to turn, thus turning the wheels. Increasing the
pump swashplate's angle from vertical makes piston strokes
longer, as they ride a steeper ramp.

In contrast, mechanical gears work in step. The ratio you
choose is dictated by steps available. With the hydrostatic's
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HYDROSTATIC tractor's ability is
demonstrated in this night photo
showing immediate change from for-
ward to reverse using the frans-
mission for the braoking system




continuously variable displacement, you
get an infinite variety of ratios.

Hydrostatic transmission alone is less
efficient than a stepped cogwheel mechan-
ical box alone, but with the latter you
can't hold the engine at its best speed.
And you need all of the usual drive train
with its frictional and inertial losses. For
example, to send three-quarters of engine
power through the transmission at all
ground speeds, a conventional tractor
would need an unlikely 29 gear steps.
Contrast that with a hydrostatic system
that holds the engine at peak-power speed
with any load.

You “downshift” the hydrostatic by re-
ducing pump displacement for instant,
variable braking with no gears to strip.
A zero-angle (i.e. vertical) swashplate
locks driven motor pistons with standing
oil pressure. Wheels stop cold. By revers-
ing the pump you go into reverse.

Britain's NEL has demonstrated hydro-
static's fast, positive braking and revers-
ing. They use a Triumph Herald sedan,
with transmission and drive replaced by
three dual-purpose hydrostatic units and
their oil lines. The engine crankshaft
drives the pump unit; two hydraulic
motors in the trunk drive rear wheels
through non-variable reduction gears. For

TRANSMISSION OIL TANK

PRECHARGE PUMP

more economy, the NEL hopes to com-
bine swashplate tilt with the throttle on
a single control.

Donald Firth, designer of the NEL sys-
tem, says that a car built around it can
locate the engine anywhere at any angle.
You'd eliminate the transmission tunnel,
mount hydrostatic motors on the wheels.

iernational Harvester's Carl Meile
used wheel-mounted radial hydro motors
on two experimental tractors. The drive
train, from clutch to rear axle and brake
drums, was replaced. The motors’ pistons
operated against the edges of a cam in-
stead of the face of a swashplate. A load
governor was designed to match speed
ratios to loads. Transmission efficiency
was only 79 percent, but I-H men, limited
to off-the-shelf components, got tractor
efficiency close to standard. With full
power available, work was faster. The
hydrostatic’s advantages showed dramati-
cally on a turbine tractor.

The NEL talks of transmission efficien-
cies on its Herald of up to 85 percent, and
Firth thinks we could get hydrostatic cars
“perhaps in as few as three years.” De-
troit is leery now, but when the British
succeed with a commercially practical ve-

hicle, you can be sure U.S. car builders
won't be lagging far behind. L

SPEED RATIO CONTROL  TRANSMISSION PUMP

= 1




SMALL HYDROSTATIC motors are mounted
in the trunk of the NEL's test Triumph.
They're counterparts of the drive

unit, but are considered motors since
they're driven by the pump’s action

OPERATION of one hydrostatic pump-meter
combination is shown in this simplified
diagram. Depending on the pump
swashplate’s angle, piston displocement
varies to control action at the motors

LAYOUT of the test hydrostatic-drive
Triumph shows how the drive pump
replaces the usual transmission and is
linked by oil lines te driven hydrostatic
motors in the car’s trunk

SYSTEM RELIEF VALVE
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MOORING BUOY that's made of fiberglas and
polyurethane foam never needs repuinting,
won't rust and can’t sink, even if

punctured. Called “Everfloat,” the buoy
comes in many colors and sizes, and

is a product of the Glasspar Co.,

19101 Newport Blvd., Santa Ana, Calif.
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CAP WITH A “POCKET” is for
carrving valunbles, cigarettes and credit
cards when yvou're in a bathing suit

or other pocketless attire. The cork-billed
floating cap has a detachable waterproof
pouch that snaps into the crown. It

was specifically designed for boaters
by Official International QOutboarders,
Ltd., Box 646, St. Louis, Mo. Price: §4.95,
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TRIPLE-DECK DRIVING RANGE
accommodates three stacks of budding
golfers in Japan. Built in the heart of
Tokyo, on the grounds of an abandoned
Buddhist temple, the range has

50 stations on each deck. There is no
danger of any of the drives from the
upper decks hitting the golfers on

the lower decks because of deck everhang.
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SHIP FENDERS on US. Navy tenders will
eliminate collision danger to nuclear
submarines being refueled at sea. The

tenders will wear huge rubber cushions
developed by B. F. Goodrich Co. Weighing 2200
pounds, the massive fenders deflect only 12
inches under a 22,000-pound load (photo).

KNIFE WITH 4 VIEW combines a

monocular field glass with a five-inch hunting knife
Made of Solingen steel, the Tele-Optic knife

has a non-slipping hard rubber handle,
Embedded in the handle is a double-lens
two-power scope, A flap on the sheath protects
the scope when not in use. The hunting knife

is priced at $3.95 from Leon Zakian Co.,

58 Engle St., Englewood, N.J.
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Buying a Good
Used Camera

Ten basic checks, in the store and at home,
to spot quality trade-ins on the dealer’s shelf

BEST CHECK is looking through bock of comero and through lens os you
set operture and shutter at each of their settings to test for consistency
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OPEN BACK of comera and examine insides. Pressure plate should be firm
though not stiff, rellers should spin easily and interior should be reasonably
clean. Inside appearance of camera is actually more important than the outside

ROLL FILM through camera to test winding mechanism, both with back open
and closed, If film comes out with wrinkled edges, it is not winding properly,
could couse fogged edges on your negatives or it could even tear the roll
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HOTOGRAPHERS are probably the

world’'s most notorious gadgeteers.
Every new gimerack deserves a tryout.
This built-in inability to resist new-model
cameras, plus the introduction more than
a decade ago of good, low-priced models—
notably Japanese—has produced the great-
est turnover of cameras in history.

Many photo stores, as a result, have
genuine bargains on their used-camera
shelves. And a used camera is not neces-
sarily an abused camera. However, buy-
ing any used precision instrument in-
volves a certain amount of risk, so the
wary buyer can minimize the risk by ap-
plying a few simple checks, some in the
store and some at home during the cus-
tomary trial period.

Before even going to shop, however,
decide what you want the camera for—
black-and-white prints, color prints or
color slides—and how much you can
spend. The first will help establish the
size. The 35-mm. camera is certainly the
most popular for color slides, and the 35-
mm. and 2¥j-square cameras are the most
common for all-around work. Larger sizes,
especially the press and studio types, are
for specialized work and should not con-
cern the average snapshooter. Whether
you want a rangefinder (with which you
focus through a special viewer) or a re-
flex (with which you focus through either

the actual lens or a duplicate of it) is a
matter of personal choice.

1. Check the appearance. It has some
bearing on previous use, but a shabby-
looking camera can still be functionally
sound. However, severe dents may mean
the camera has been dropped, jarring the
mechanisms. Corrosion may extend to
working parts. An accumulation of dirt
and debris or scratches may mean severe
misuse. Burred serew heads indicate an
amateur mechanic has been meddling.

2. Open the back. The working parts
are all inside and your most important
checks will be made there. A clean inside
is a good sign, no matter how shopworn
the outside. Twirl the rollers and test the
pressure plate (see photo). Both are im-
portant for proper feeding of film.

3. Look through lens with shutter on
“bulb” to open the lens. Then hold it to-
ward a light and look through it for nicks,
scratches, discoloration or disfiguration.
(Ignore small air bubbles you'll find on
most lenses.) While it's open, move the
lens’ aperture to each of its f-stops. The
iris blades should move in unison and
form a symmetrical opening (usually hex-
agonal) at each stop, and each opening
should be half (or double) the size of the
one next to it.

4. Next, with the aperture wide open,
close the shutter and run a similar test.

REMOVE THE LENS on caomeras with interchangeable lenses ond exomine
separately for dents and scrotches. Then replace and remove several times
to check snugness of fit. Poor fit could cause light leaks or focusing problems

BUILT-IN METER con be checked against name-brand meter. Camera meters
are usually much smaller and less sensitive thon hand-held meters, but the
readings obtained should be within '3 stop or so to be of any effective use
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BUILT-IN ATTACHMENTS con be tested in store. Flash units, bulb or strobe,
can be fired at the counter, To check synchronization, look ihraugh the lens
through bock of comera te see if the flash fires while the shutter is open

CAMERAS WITH BELLOWS need o special check. Small penlight should be
inserted inside bellows to check for light lecks. Even one small pinhole could
fog every picture. Also check bellows’ adherence to body and lens board

With the camera toward the light, cock
and fire the shutter at each of its speeds,
up and down the secale. It should look and
sound consistently faster (or slower) than
each provious setting. Repeat the test.

If the blades on either the iris or shutter
stick, or in severe cases flop loose, move
on to the next camera. The advantage of
these through-the-back checks are that
you check the lens, the aperture and shut-
ter—the three most important parts of the
camera—as well as the cocking and shut-
ter-release mechanisms.

5. Remove the lens. If the camera has
interchangeable lenses, the aperture and
shutter tests outlined above can be done
separately. Also, by removing the lens
you can examine it for burred threads
or for nicks in the mount or scratches on
the glass. Shake it and listen for loose
elements or bits of glass. When replacing,
check snugness of fit.

6. Run film through the camera. Bring
or buy a roll of outdated film and load it
in the camera. With the back still open,
run it through once, cocking and firing
the shutter and advancing the film one
frame at a time. It should ride over the
rollers (or sprockets) easily. Rewind it
and, with the back closed this time, run it
through again. If there is any problem
about the film riding up over the grooves
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CAMERA LENS is perhaps most important—and ex-
pensive—item on camera. Working mechanism can be
repaired, but o scratched lens is proctically useless.
The tiny bubbles found in most lenses are harmless
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TAKE SOME PICTURES. This is the most praoctical test of all, because it's
what the camera is for. Take a few closeup portraits and long-shot scenies,
and make prints to check the results for sharpness and shutter acecuracy

BRICK WALLS or any other flot, detoiled surface is excellent for testing
the sharpness of lens on a plane, from corner to corner of the frame.
These tests should be made with a tripod to eliminate any camera movement

it is meant to run in, or winding sloppily,
film may tear.

7. Check the accessories. Some cameras
have built-in accessories or attachments
and, since they are part of the purchase
price, they should be tested, too. Flash
attachments are quite common, and can
be tested readily in the store by borrow-
ing or buying a few bulbs and firing them.
If the camera is synchronized for elec-
tronic flash, borrow a strobe unit (or
bring your own) and test-fire that, too.
Built-in exposure meters can easily be
tested against another meter.

8. Check the focus. This is especially
important on rangefinder cameras, where
you depend almost completely on the fo-
cusing mechanism for sharp focus. Check
it for telltale play. On reflex cameras vou
depend primarily on your eye. On either,
however, it's a good idea to double check
both the nearest and farthest ranges of the
lens. Most normal lenses will focus down
to within 3% feet or so. Do it, and meas-
ure off the distance carefully with a tape.
Then, with the clerk’s permission, step
out on the street and focus on something
distant, at least 100 feet away. The foot-
age scale on the lens should be on the in-
finity mark. If both the near and far focus
line up accurately with the footage scale,
the range in between should be accurate.
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9. Get a trial period. Most reputable
stores will give some form of trial period
during which you can take the camera
home and actually try it out. The most
common is a 10-day trial, which gives you
time to test with actual film.

10. Take pictures. Use the trial period
for some systematic testing especially of
the sharpness of the lens and the accuracy
of the shutter, plus the intangible of
whether you enjoy working with the cam-
era. (Some personal dislikes, not appar-
ent in the store, show up during shooting
sessions.) Test the lens by taking closeup
portraits as well as pictures of a flat sur-
face with lot of detail, such as brick wall
or a newspaper taped to a wall. If possi-
ble, use a tripod to eliminate movement,
and take pictures at both the widest and
smallest apertures. The portraits will tell
you how fast the focus falls off from front
to rear and the flat-surface pictures will
tell you how well it holds up from center
to edges. In addition, take scenic long
shots to test the lens at infinity.

To test shutter consistency, take a series
of pictures of the same subject at all shut-
ter speeds, adjusting the aperture each
time to keep the same exposure (i.e, 1/25
at £:22, 1/50 at £:16, 1,/100 at f:11, etec.). If
the shutter is way off on one of the speeds,
it will show up in this series. L
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New for
Your Home

f

SALT AND PEPPER SHAKER "buoys'’ of plastic
with napkin-holder base may be hung on boat
bulkhead or used on table. Black enomel base
model costs $3.95; mohogany base, $4.95. By
Lister Industries, 141 E. 44th 5t., N.Y. 17, N.Y.

UPHOLSTERY FOAM SHAMPOO ond sponge
opplicator unit cleans color-fost fabric and
leather, dries within an hour. 14.0unce cercsol
can will clean two chairs or o sofo. Cost is
$1.49 from Bissell, Inc., Grand Rapids, Mich.

ICE-CUBE-TRAY RACK stacks 3 full-size trays
for easy access in freezers over B inches
high. Chrome-plated rack costs $3.20; Ste-
wart's, 433-61 St. N., 5t. Petersburg, Fla.

BABY'S BATHTUB of polystyrene with steel
frame locks safely onte standord bathtub,
uses big tub's faucet and drain. Price: $12.95;
Century Prod., 3510 Chatham, Cleveland, Ohie
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PICNIC CLIP of spring steel, one-half inch wide, bends into position
and instantly holds down cockout gear, foiling the wind. To secure o
tablecloth or napkin, the flat leaf goes on top with the angle sec-
tion underneath. For paper plates, the angle section goes on top. Set
of six costs $1 postpaid from W. Perusse, P.O. Box 81, De Kalb, Il

PLASTIC-BAG SEALER unit of heater, wheel, lu- VIEW THE NEST through a one-way mirror with-
bricant, mat and stand heats to 265 degrees F. out being seen by the birds. Plastic wren nest
and operates by rolling wheel over ends of bags. attaches to window glass with special tope,
Complete kit costs $12.95. Made by the Harwil Co., needs no maintenance, Price per nest: $2.98,
1009 Montana Ave., Santa Monica, California from Yu-A-Mest Co., Box 21, Granite City, Il
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By Roy L. Clough, Jr.

NTON FLETTNER'’S famous rotor ship
Buckau was propelled by spinning
drums upon which the wind acted to pro-
duce thrust. While it required a small
motor to spin these rotors, the main source
of power was the wind harnessed through
the Magnus effect—if a drum is set to
spinning in a wind, a thrust vector is pro-
duced at 90 deg. from wind impingement.
Unlike the original rotor ship, this little
model uses an unpowered modified rotor
which also provides rotary shaft power to
spin an underwater propeller. It's actually
a Magnus windmill that will spin regard-
less of the wind direction.

The thrust produced by the rotor is in
direct proportion to the speed at which it
turns. However, you will note that this
rotor has been loaded with a rather large
propeller which holds down its speed,
since the propeller thrust must be greater
than the rotor thrust. The reason for this
is actually quite simple.

When the model has the wind on its
port beam, the thrust of the clockwise
rotor is dead ahead, but when the wind is
on the starboard beam, the rotor thrust is
toward the rear of the ship. In the first
instance, the rotor thrust is added to the
propeller thrust, but in the second it is
subtracted. Thus, the greater prop thrust
makes it possible for the model to tack
either way, though it is fastest with the
wind from port.

The graceful little hull will go together
as easily as a box if you allow the cement
to dry well between assembly steps. Solder
the “shaft-log"” bearing into a bit of tin-
can stock and cement it into the hull. The
deep keel (pine) should be cemented and
nailed to the hull. Drill an undersized lead
hole in this and drive in the l&-in. wire
mast. Ballast can be a length of old shaft-
ing, solder, babbit or type metal. About
24 to 30 oz. will suffice.

To shape the vanes of the rotor, soak
the balsa until it's pliable, then bind the
two sheets around a 2%-in. mailing tube
which you have covered with wax paper.
When dry, you can make minor dimen-
sional corrections by springing them slight-
ly during assembly. Next, roll up a tube
of stiff paper, soak it well in model air-
plane dope and mount it between the rotor
end disks on locating plugs. Finally, glue
the curved vanes in place.

It's particularly important that the
gearing and shaft in the power train work

AUGUST 1963

ROTOR-SAILING SHIP

N

TWO SIDES should be attached at stem and stern
block, then sprung apart so that bulkheads may be
inserted. Pin guide strip to keel so that different
sections of bottom planking may be aligned easily

FORMED BY

WRAPPING WET

K =23 x14%"
BALSA OVER 2% "
MAILING TUBE
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freely. Flattened egg-beater gears were
used in the model illustrated, but many
similar gears would have worked just as
well. Be careful to align the cross member
which supports the upper part of the pro-
peller shaft. This should mesh perfectly
with the gears. You can adjust the location
of the rotor gear by slipping washers or
bits of tubing over the rotor mast so that
this gear engages the prop shaft gear
favorably. The shaft log bearing may be
very loose and still not leak water, since
a couple of drops of lubricating oil will
be encugh to keep the water-from entering.

Make a trial assembly before perma-
< & nently mounting the parts. The cabin roof
ROTOR SAILER makes best speed when wind is on Should be spot-cemented in several places
the port beam. At varying angles in front of the S0 that it may be removed easily in case
wind, speed will vary with thrust vector resultont adjustments are necessary. * ok ok

L

CuT TO AT .
Yo x W KEEL

DECK CURVE CROSSBEAM % x 3"
| e [ ]

| "% %" BATTENS—o | .

bl ON UNDERSIDE A
B KEEL TAPERED INTO STEM
: ." L |

B B3 —:--i
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GEARS WHICH LINK rotor to propeller may be sal-
vaged from any clockwork mechanism, but be sure
to mount them so they mesh perfectly, work easily

£ GLUE CLOTH
: PATCH OVER
% BALLAST

KEEL
SECTIOM

BEARIMNG

1% tenctH O
"+ OF 4" BRASS TUBING
SWEIED IMN Ti
EARING

A\W‘.\\&K
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PERK UP THAT

GALV. SHEET- METAL ROOF |-~ ——-
BEND ON DOTTED LINES CUT AWAY
FOR ROOF
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PLAIN WALL

RELIEVING the plain outward appear- !
ance of a home often can be done with |
a few simple embellishments, and a good !
example is shown in the photo at the left. !
Without the birdhouse cupola and the :
shadow-box window shelf, you can pic- |
ture how plain looking this wall would be. ;
Yet with the addition of these two face- |
lifting items the house takes on a distine- |

tive individuality.

The cupola is a dummy affair and made

to only look like a birdhouse since the
entrances are actually boarded up. The
shadow-box window shelf simply frames
the existing window and is merely hung
over it like a picture frame. In each case,
the dimensions given must be adapted to
suit individual requirements. The back of
the cupola, for example, must be cut to
match the pitch of the particular roof.
Likewise, the size of the window deter-
mines the over-all size of the shadow-box
frame. Stock lumber and molding can be
used for both items. If you use plywood,
be sure it is the exterior type. The roof
can be copper or galvanized.—Hi Sibley

107+
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Pint-Size Rake

Cutting down a bamboo rake to 5 or 6
teeth made the handiest tool I ever had
for raking out between shrubs. I simply
cut away the outer teeth and retwisted the
original wire lacing to hold the remaining
teeth intact.—P. Casperson

Less Briquets

The average size barbecue grill is fine
for a large cookout, but when grilling a
steak or two, the large fire bed is a waste
of fuel. Here is where you can make good
use of a narrow notched ring formed from
a strip of sheet metal to confine the fire.
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Easel Caddy Holds Cleaner Attachments

' -

Here's a handy low-cost rack for vacuum-
cleaner attachments that can be hung in
the broom closet when not in use. On
cleaning days, your wife can take the
whole rack with her from room to room,
standing it up by just folding out the
hinged brace in the rear. Thus, every at-

%

tachment is always handy, ready for in-
stant use. It's an easy one-hour project.
Just rivet elastic-webbing slings to the
perforated hardboard to hold the attach-
ments, and use rivets to mount the hinges.
A slot at the top serves as a built-in han-
dle.—Barbara B. Paine

Flat 3-D Trellises Are Designed to Fool the Eye

D
P
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You'd think that you could walk right
through these 3-d trellises but actually
they are flat structures fastened to the
side of the house. After making a full-
scale paper pattern, 2x2-in. stock is cut
and assembled to form the framework.
The 1-in. lattice strips of the arch are
spaced to create an optical illusion. The
other trellis is made with 1%%-in. strips
tapered and spaced to fool the eye. Lap
joints assure rigid construction.




LAWN
CABANA

\ [ ANT TO GET AWAY from it all to

the peace and quiet of the back yard?
This attractive cabana will shelter you
from a hot afternoon sun and provide a
delightful spot to relax, away from house-
hold din.

It's light enough to pick up and move
about and park where you want it, and
it can be made as festive as you want by
covering it with colored fiberglas or alu-
minum. Best of all, the whole thing comes
apart so you can put it away for the
winter. The pipe supports merely rest in
holes bored in the 2 x 4 framework, and
pipe clamps permit the corrugated panels
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CONDUIT CONNECTOR

THINWALL
CONDUIT
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to be removed. Stakes, turnbuckles and
guy wires hold it together and keep it
from blowing over in a strong wind.

It's a simple thing to make. The pipe
supports are formed from standard 10-ft.

lengths of %%-in. thinwall conduit, and
the base is nothing but 2 x 4s set on edge.
The four front poles are cut 8 ft. long and
the 2-ft. leftovers are coupled to full
10-ft. lengths to form the four bowed ribs.

You can bend the ribs with a borrowed
conduit bender, but a jig like the one
shown above makes it a simple matter to
bend all four ribs exactly alike. The im-
portant thing in making the jig is to be
sure that the caster-fitted handle is
pivoted at the exact center of the radius

CORRUGATED COVERING is ottached to conduit ribs
with pipe straps, photo below. Holes are drilled
through covering for short stove bolts that hold straps

L2 04 x4 PLYWOOD

HOLDDOWM STRAP

THIMWALL
cComNDUT

point, and that there is snug clearance
under the caster for the conduit. In bend-
ing each length, a mark is made on the
conduit at the point of bend and aligned
with a similar mark made on the jig. The
15-deg. springback you will get when
the tubing is removed from the jig will
give you the desired 75-deg. bend. Regular
thinwall connectors are used to join the
2-ft. extensions to the short ends of the
curved ribs.

Seven sheets of 26-in.-wide corrugated
fiberglas or aluminum are required to
cover the cabana. Holes for short l4-in.
stove bolts are made in the panels at the
crest of the first or second corrugations,
34 in. to one side—Mac L. Olds

Loop of Emery Cloth Puts Keen Edge on Pencil Sharpener

132

If you've noticed that your pencil sharp-
ener doesn't give the clean-cut point it
did when new, you can touch up the roller
blades without removing them. Simply re-
move the shaving container and loop a
strip of emery cloth over the cutters in the
manner shown. Then crank the sharpener
in a reverse direction as you move the
cloth back and forth across the blades.
A few times across is all it takes to whet
the cutting edges.—Michael Ligocki

Cane chair seats can be made taut again
by sponging bottom with vinegar solution,
2 tablespoons of vinegar to 1 qt. of water.

POPULAR MECHANICS



Screw-Cap Brushes

Where you have daily intermittent use
for paints, shellacs or oils, you have the
twin problems of keeping the materials
from drying out and the brushes in work-
able condition. You can solve both by
punching a hole through the screw tops
of the jars to take the brush handles. Cut
a disk of wood of a diameter near that
of the screw top, center drill and cement
the two together. Slip the brush handle
into the hole and adjust so the brush is
immersed in the liquid when the top is
in place.—Jack Eisner

Holder for Tube Cement

I got tired of replacing the cap each
time when using a tube of quick-setting
cement just in order to set it down. So
I made a holder from a block of wood
which would let me stand the tube up-
right after each use. As you see, I simply
cut a groove across the block in which
to rest the end of the tube. To make it
still handier, I drove a headless nail in
the holder so I would have a way of get-
ting the cement to flow should it dry
in the end of the tube while left open.

Triangle of Many Angles

A protractor will serve as a triangle
of infinite angles when used in conjunc-
tion with this simple guide. Placed against
the T-square, the guide supports the
protractor at two points, and by using
the edge of the guide as a reference point,
the protractor can be set for drawing
lines at any angle from 0 to 90 degrees
by merely rotating it on the guide. To
make one you simply cut a piece of thin
plastic perfectly square and then jigsaw
it after scribing around the protractor to
mark the two arcs.

Toolbox Dolly

You're sitting, or maybe standing, hold-
ing parts together with one hand while
trying vainly to move that toolbox within
easier reach. It won't budge—too heavily
loaded with tools. This predicament is
easily avoided by making a ball-bearing
dolly for the box, using a piece of l2-in.
plywood and four ball casters. Cut the
plywood to the same measurements as
the bottom of the toolbox. It can be used
as a dolly or fastened to the toolbox with
sheet-metal screws.—Edward J. Kolb
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HOME PROBLEMS

IF YOUR WIFE does o lot of sewing ond soves the
scrap pieces of material to use for patches, suggest
that she organize these in a “scrap” book. Simply
mount the pieces in o large scropbook with cello-
phane mending tape. The book can alse heold samples
of fabric which she hos stored oway for later use

R
'

R NS

MOST PEOPLE use small felt pods on the
%" QUARTER-ROUND bottoms of cigarette boxes, lamps and ash
trays which might scratch polished sur-
faces. Plastic rubber works just as well
ond is much easier to apply. Put a dab
ot each corner or o bead around the edge

MNEED EXTRA SPACE in o kitchen cabinet? Add o small auxiliary
shelf for tumblers, cups, etc., and you'll double the capac-

ity of that part of the cabinet. Hang it with angle irons CEREAL CARTON makes o dandy sandwich

case for picnics, because the foil or wax-
paper will protect sandwiches and keep
MAKE A TOOL for cleaning the blades of a kitchen mixer by them from drying out. Just fold the lining
cutting o shallow slot in o plate scraper. Slip this over a down and close the flaps. Such a carton
blade and you can clean both surfaces in one easy stroke  also works fine as an emergency lunch box

WAXED PAPER
OR FOIL UNING

R N,

134 POPULAR MECHANICS



SCREW PINS made by bending ball-head pins spirally
will hold antimacassars in place, won't catch on cloth-
ing. Grip end of pin and nail in vise and bend as shown

HERE'S ANOTHER TIP for the seamstress. Spools, even
when placed upright, are often accidentally knocked
over so that they roll off the toble. To aveid this,
lay the spool on its side in the handle of your scissors

SQUEEZING the last drop of glue or toothpaste from
an “empty’”’ tube is easy if you have o pencil handy,
Just ploce the tube on o flat surface and run the
pencil from bottom to top, pressing it down firmly

AUGUST 1963

TO GET A GRIP on a stubborn jar cap, stretch two
rubber secler rings over it. These will provide a
no-slip grip for your hand, enabling you to concen-
trate your efforts on twisting the reluctant cop

!
i
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No More Fish Stories

Wet hands and a wiggling fish usually
result in a story about the one that got
away. You can avoid such disappointments
by keeping the fish in the landing net
while you disengage the hook. Simply
close your hand around the outside of the
net to get a firm grip on the fish while you
remove the hook.—John Krill

Saw It Square

Keeping a handsaw exactly perpendic-
ular to the work is difficult when cutting
wide stock. Solve this problem by sawing
al x 12 x 18-in. board halfway through.
The cut must be at right angles to the face
and edge. Use the kerf as a saw guide by
starting the cut in the usual way. Then

hold the board over the saw as shown.—
A. C. Cashion

MATEY'!

WITH A CARGO of cookies and a
crew of kids, this back-yard sloop is
ready to set sail. It's made mostly from
exterior plywood with stock lumber
being used for the supporting members
and other parts.

Begin by nailing the “deck” to the
crossbeams. As indicated in the draw-
ing, the mast and crosstree are made
of 2x4s. Since the crosstree will see
considerable service as a crow's nest,
be sure that the 2x4s are bolted solidly
to the mast.

Next, fit the topmast to the aft edge
of the main mast, nailing it to both the
mast and the aft crosstree member.
Bevel the top of both masts and center
a screw eye on each beveled face to
attach halyards.

The mast is anchored by inserting it
through a hole in the deck and bolting
it to the 2x4 bracing underneath. Addi-
tional blocking, nested around the base
of the mast as shown, provides extra
rigidity.

Erect the bridge by nailing two 2x2
cleats across the main deck, adding
side panels and a plywood transom. Bolt
the wheelﬁost in place before nailing
down the bridge deck.

Make the ship’s wheel by sandwich-
ing 1x1 spokes between plywood disks.
Nail the spokes to the 18-in. disk, so
that 4 in. of each projects beyond the
edge. Rasp these projections round be-
fore adding the 8-in. disk. Drill the
wheel and the post for a ¥-in. bolt.

Paint the sloop before outfitting with
sails and rigging. Pass the flag cord
through the topmast screw eye without
knotting; the kids will enjoy running
the flag up the mast. Tie the forward
bow-sail clothesline to the main-mast
screw eye; the back line merely ties
into this.

Cut sheeting to the size of the sail
outlined by the ropes, pinning the two
long edges over them. The hems may
be sewn by hand with the sail in place
or the lines may be untied and the sail
removed for machine sewing.

The dowels, used as rungs in the rope
ladders, are marked for drilling and
cutting by tying the two ropes tempo-
rarily in place and holding each dowel
in position for marking.—F. N. Stephany
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2 MPH
SCOOT-CA

Designed by Robert Woolson

A novel positive steering gear, two forward speeds
and a brake that stops on a dime make this side-
walk special a safe vehicle for young hotrodders

"} NE full battery charge readies Scoot-
Car for hours of fun. Cornering
wheels, one on each side of the chassis,
give the driver sure stability from a
standing start, and a near top speed of
10 to 12 miles per hour puts the car up
on two wheels where it steers and controls
like a car, but rides like a speedy low-
slung scooter.

When cornering, the car leans over on
one or the other of the outrider wheels,
enabling the driver to keep safe, full con-
trol when turning. Power and brake ap-

PARALLEL-ARM steering gear, assembled, being
placed in position. Shorter pivot links are bolted to the
deck, using waoshers and locknuts for free movement
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plication are controlled by pedals with
strong return springs. Release the power
pedal, hit the brake hard and Scoot-Car
stops within its length of four feet.

Caution: While Scoot-Car is a safe toy
mechanically, there are precautions to ob-
serve in riding it. When operating it for
the first time, the immediate reaction to
tipping is to take the feet off the pedals
and plant them on the ground. With the
car in motion, this can pitch the rider for-
ward. The gutrider wheels, of course, make
tipping over impossible, and after a few
trial spins, the rider will overcome the
tendency to brace himself and will keep
his feet on the pedals.

Looking over the details you will see
that Scoot-Car is most unusual in design,
has a unique parallel-arm steering gear
and a positive roller-chain drive from an

ROLLER-CHAIN assures positive drive from moter to
ground wheel. Slack in chain should not exceed '
in. Mote position of the ground and power straps
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Taillight {optional)

Taillight bracket

Rear fender

Seat

Stearing wheel

Front-fender trim (12" x 14")
Front fender

Steering post, 12" x 25" rod
Shaft collar, 14" dia.

Lower bearing, steering post
Stearing arm

Cable bracket

Drive pedal

Turmnbuckle

Drive and brake cables
T-hinge, 3" leaf

. Tie red, 14" steel rod

Stesring limit brocket,
18" x 1" flat stesl

.  Roller-race mounting block,

2gsaazbRaR=

BYBURBREULENRNEY

145" x 1" x 6" hardwood
Roller race

Steering link

Bell crank

Roller, 12" shoft collar
Wheal spindle, V5" x 11" rod
Semipneumatic wheel, 12x3:00
Steering parallel

Steering pivot link

Battery crodle

Cradle shim, 14" hardboard
Corrugaoted rubber mats
Battery cable

Plywood chossis

Broke band, 14" V-belt
Bumper, 12" thin-wall conduit
Motor-mounting brocket
Crutch tip

Ground-strap bracket

Mator terminal strap

Metor [aute starter)
Rear-fender brockets

. Rear-fender support
. Battery crodle
. Battery cable

Fender brocket

Fender brace

Semipnsumatic wheel, 6x1:50
Wheel brocket

Chossis cross broce

Contrel rod (pedal to switch)
Drive and broke cables

. Return spring




Spring bracket
Bumper bracket
Roller-roce ossembly
Power-coble lever

Roller-shaft bearings
(hardwood)
Broke rocker, V8" x 17 steel

Cable clomp

S-hook, ¥)" steel rod
12-teoth drive sprocket
Roller chain

52-tooth sprocket
Spocer, 4 V-pulley
Same as part #15

Same as part #24, except 914"
See part keyed #33
V-pulley, 6, brake drum
Return spring
Drive-wheel bearings

Broke rocker shaft, 12" =
434" steel shafting

SSSUEGZORTSSLY RERER

71. Insvloter, 13" hordboard
72. Compression spring
73. Sliding contoct orm
74. Carbon resistor from dry cell
75. Resistor brackets
76. Retainer (large washer)
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BRAKE CABLE is ottached to brake rocker with
cable eye ond clamp. Mote end of the brake band

FREE END of V-belt broke bond is bent back on
itself to form a loop toking one eye of an 5-hoock
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auto-starter motor. Throughout the con-
struction, full use is made of standard,
readily available parts and materials
wherever possible. For example, the
steering wheel is a 10-in.-diameter spoked
V-pulley, wrapped with electrician’s tape
over a length of hose set into the V-rim
of the pulley. This makes a neat, attractive
wheel of just the right size.

Make the plywood chassis (part No.
32), first cutting the three openings for
front and rear wheels and battery cradle
as the first step. These openings should
be cut just inside the pattern lines and
then smoothed out to the lines with a
wood rasp. Round corners slightly and
sand smooth. Round the corners of the
chassis to the radius indicated and sand
all edges. Then lay out the hole pattern
and centermark the location of holes with
an awl. All smaller holes indicated are
Y4-in. in diameter. Those for the battery-
cradle studs are 2% in. in diameter to take
34-in. threaded rod. Holes taking the rear-
wheel bearing bolts are i in. in diameter
and the two largest holes indicated take
the battery cable and motor-terminal strap
and are each 3} in. in diameter. The two
holes, indicated as elongated, take the
brake and power-control cables and are
drilled ¥ in. in diameter and at as steep
an angle as possible, then enlarged with a
round file so that the cables clear without
binding. Dotted lines on the chassis in-
dicate the position of the rubber foot mats.

Next comes installation of front and
rear wheels. Take the front wheel first and
begin by noting closely the relationship of
the parts. The parallels and the pivot
links are of flat steel (also often referred
to as band iron) and are cut to length and
drilled as detailed. The front wheel is
centered on its spindle with shaft collars,
and the outer ends of the spindle are car-
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larger drowings than given here, you can
obtain a set of detailed plans, complete
with instructions and printed on 22 x 30-
in. sheets, by sending $3.50 to Popular
Mechanics Blueprint Dept., 740 M.
5t., Chicage 11, I,

PLANS AVAILABLE
If you prefer to build Scoot-Car from

Rush

i
LOWER HALF of battery cradle, or carrier, is held
in ploce by jam nuts. Be sure the nuts are tight

TURNBUCKLES provide adjustment on both power
and broke cables. Adjustment is mode after assembly

ried on rollers, which are %%-in. shaft
collars cotter-pinned on the shaft. The
spindle is drilled just inside the collars
(rollers) to take the j-in. capscrews
which hold the parallels to the shaft. One
screw is longer to take the steering link.
Spacer washers are placed between the
joining parts and all screws carry addi-
tional washers and locknuts to permit
free movement. In the assembly, the rol-
lers on the ends of the wheel spindle ride
on races made as shown. Each consists of
a mounting block of hardwood and a facing
of flat steel, and the two units are attached
to the underside of the deck with wood
screws. The pivot links are bolted to the
underside of the deck and the steering, or
connecting, link attaches to the bell crank.
The latter is bolted to the underside of the
chassis and the free arm takes the lower
end of the tie rod when assembled. The
upper end of the tie rod is attached to the
steering arm on the lower end of the steer-
ing post. The steering arm is riveted to a
shaft collar which provides a hub and a
means of attaching to the steering post.

Now comes the rear wheel which is at-
tached to the deck with two pillow-block
bearings and carries the driven sprocket
and brake drum. Notice especially the
rear-wheel assembly. The brake drum is

(Please turn to poge 188)
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CALKING COMPOUND comes in

SIMPLE MIMECGRAPH sells for only $19.95 (post-
paid). Yet, PM editors who tried it got results com-
porable to those produced by higher-priced mod-
els. Uses standard mimeograph stencils, takes paper
up to BYx14 in., which maokes it ideal for small
offices, clubs, ete. Up te 150 copies are possible on one
inking. Absey Prods., 1186 Broadwaoy, N.Y. 1, N.Y.

a pressure can that simplifies
application. The odorless vinyl-
base material is said to give o
waterproof seal around bathtub,
shower, sink, even windows.
Sells for $1.45 o can, ot dealers.
Pecora, Inc.,, 300-400 W. Sedgley
Avenuve, Philadelphia 40, Pa.

VARATHANE WHITE is a liquid
plastic coating that gives a hard
tile-like finish. Resists chemicals,
moisture, weathering. Said to
outlast varnish 2-t0-1. Ideal for
bathrooms, showers. Can be
tinted, Costs $12.95 a gal. Flecto
Co., Incorporated, P.O. Box B4,
Station A, Berkeley 2, Calif.

GLOSS WHITE
LIQUID pLASTIC

ng "
R Rinp §r guice o0

THIS KEYLESS LOCK will appeal
to travelers and people who live
alene. Heolds securely shut, from
inside, any hinged door that has
a lotch. Simple to operate. Goes
on, comes off in seconds—with
no tools. Price: $1.98 postpaid,
with plastic case. Write Cornelia
Sales Company, Cornelia, Ga.

SELF-CLEANING FEATURE is built into current line of
Turbocone power mowers. With meter running, you
run water in and the blades clean themselves. Mow-
ers have 3-hp., 4-cycle engines and are said to have
improved, smooth-cutting blodes. Six models offered.
lJocobsen Mfg. Co., 1721 Pockord Ave., Rocine, Wis.
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NEW PLASTIC PEG-BOARD FIXTURES ore more versa-
tile and hove more holding power than any others
we've seen. They hold securely, even horizontally or
upside-down, which makes it possible to “nest’” irreg-
ular-shaped objects. Cost 39¢ to $1.98 a pack, at deal-
ers. Masonite Corp. 29 M. Wacker Drive, Chicage, Il




1. PIGGY BANK. Cut coin slot in 's-gal. bleach jug, glue on plastic ears and tail, then odd plostic-foam legs

BLEACH-BOTTLE BONANZA

By Willard and Elma Waltner

2. GIANT FUNNEL 3. CANDLESTICK 4. CLOTHESPIN JUG

POPULAR MECHANICS



8. SCOURING-PAD CUP

5. SAILBOAT for the pond or the bathtub

THE SKY’'S THE LIMIT on proj-
ects involving plastic bleach jugs and
detergent bottles. When empty, these
no-rust, easy-to-cut containers have
a limitless potential for project use.
Most of the items shown here are
self-explanatory. The candlestick,
Fig. 3, is made by cementing the tops
of two detergent bottles together,
mouth-to-mouth, then running a
dowel through the necks and wrap-
ping it with cord. To make the
clothespin jug, Fig. 4, cut an opening
in' the front and slit the handle to
hang on a line. Ballast the boat, Fig.
5, with a little sand, pouring melted
paraffin over this to hold it in place.
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9. SUPER SCOOP

&. PLANTER finished with metallic paint
7. PICNIC SET brightened up with decals
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String Cutter

To convert a window-
shade bracket into an ef-
ficient string cutter, file
the edges of the slot to
a knife edge and mount
the bracket on a wall or
door handy to your work
table. To use it, simply
loop the string where you
want to cut it and pull
the loop over the sharp
edge. Tell your wife about
it; she might like one in
the kitchen.

Brush Clamp

When storing a small
artist’'s brush in a bottle
of solvent, you can pre-
vent the bristles from
touching the bottom by
slipping a clip-type hair-
pin over the brush han-
dle. The pin lying across
the mouth of the bottle
will hold the brush sus-
pended at any height and
thus avoid the possibility
of damaging the bristles
on the bottom.

Hook Driver

Having trouble driving
screw eyes or small cup
hooks in eramped space?
Try using the handle of
your pocketknife, as
shown above. First, drill
a lead hole to avoid put-
ting unnecessary strain
on the knife handle.
Then, after starting the
hook with your fingers,
use the slot in the end of
your pocketknife to turn
it in the rest of the way.
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NEXT MONTH IN SHOP AND CRAFTS

WHEN THE JOB CALLS FOR FRAMING. Here's o two-part article that should be required
reading if you're planning o remodeling job that involves medifying the basic skeleton of
your house. Solid facts on how to cut openings for doors or windows, the right way to
enclose a basement stairway, how to "fur" a wall, plus ideas galore on how to solve many

other commoen remodeling problems—you’ll find it all in the September PM.

TWO-IN-ONE CAMPER BOAT. Mext month, PM brings you complete plans for o 10%-ft.
johnboat designed with the camper in mind. Remove five bolts and it comes apart in two
pieces—an B-ft. pram and o 2%-ft. bow locker which can be pocked with provisions and
camping gear. Just bolt the locker in place and head upstream. When you set up camp,
remove it again and you have a sturdy camp chest and an B-ft, fishing boat.

TRANSISTORIZED IGNITION. Everybody's heard about it, but few people know the complete
story. How many different types are there? If the idea is s0 good, why isn't it standard
equipment of the ‘64 cars? What about the kits being advertised today? If you want all the
startling focts on this revelutionary ignition system, see the September PM.

MOBILE LEAF BURNER. It won't be long before those autumn leaves start to fall, but you
can be ready for them with this handy leaf burner. Basically just o steel drum mounted on
a twe-wheeled chassis, it has an ingenious hopper system which allows you to empty ashes
from the bottom without tipping the drum. You'll find full how-to-build-it plans in Sept.

POPULAR MECHANICS



FOR CAMERA BUGS

Towel Bar Stores Trimmer

If you need a way to keep your photo
trimmer handy at all times, without taking
up valuable space on your darkroom table,
fasten an ordinary towel bar to the wall
a few inches above the table. The trimmer
rests neatly behind the bar, occupying only
a few inches of space.—G. E, Hendrickson

Is That Developer Still Good?

Too often, amateur photographers forget
how many rolls of film have been run
through a batch of developer, and don't
know the solution is exhausted until they
ruin a roll or two. You can avoid this by
putting a rubber band around the neck
of your developer bottle every time you
process a roll. This will tell you, through
experiment, when it's time to mix a new
batch.—Waymne Floyd

Tape Identifies Film

By putting a strip of adhesive or mask-
ing tape around the slide handle of a film
holder or magazine, you can tell which
type of film is inside, and there'll be less
chance of using the wrong film when
working rapidly. Color the tapes with
crayon or paint—say, blue for one type of
color film, red for another, plain white
for black-and-white.

Self{-Standing Ferrotype Plates

Bowed outward to fit the notches on this
strip of plywood, a pair of ferrotype plates
can stand by themselves, saving you a lot
of shelf space. Also, the bowed surfaces
will cause the prints to pop off as they
dry. The strip is % in. wide, and made
of Y-in. exterior plywood. Distance be-
tween the notches must be 34 in. less
than the length of the plates.

Gadget Bag from Attache Case

An attache case makes a convenient case
for your camera and equipment if you
divide it into compartments. Make the
partitions from sheet plastic, '4-in. hard-
board or similar material, and pad the
inside of each compartment with foam
rubber. This type of case is handier than
standard gadget bags, as it keeps your
equipment separated in compartments.
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MODERATELY PRICED selenium exposure meter rivals
some cadmium sulphide models in range and versatil-
ity. Reads from F:1.4 te F:22, ASA 3 to 1800, 30
sec. to 1/1000 sec. and B, 16, 32 and 64 fromes
per second. Sells for $1590; cose, booster cell
extra. E. Leitz, Inc., 468 Pk. Ave. South, M.Y. 16, N.Y.

...

YOU CAN SAVE 30 PERCENT on the price of Ansco-
chrome color film by buying it on this B-rell bulk
reel. Comes in a light-tight box which feeds the film
into cartridges. Retails for $10.75. Reusable cartridges
are priced ot B for $1.20. Ansco, Binghamton, N.Y.

NIKONOS 35-MM CAMERA operates under water
with no special housing. Features include interchange-
oble Mikkor lenses, special easy-access controls. Shut-
ter speeds are 1 sec. to 1/1000 sec. Costs about $160
with 35-mm lens. Nikon, Inc., 111 5th Ave.,, N.Y., N.Y,
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E 2
TELEPHOTO BOOSTER works with Spiratone lenses, as
well as some other makes using the T-mount system.
Almost doubles the power of the lens without alter-
ing its focusing scale. Works only with single-lens
reflex cameras. Costs $15 if bought with a telephoto,
$20 if purchased alone. Spiratone Inc.,, Depi. PM,

135-06 Morthern Boulevard, Flushing 54, N. Y.

MNEW 4X5 PRINTER is
half the size of other
models. Its double
platens assure fast,
accurate print align-
ment, Costs %$8.95.
Yankee Photo Prods., L A
3349 Unien Pacific
Avenve, L. A.23, Calif.

HIGH-SPEED PRINT WASHER gives hypo-free prints
in 20-25 minutes. It's made of plastic, needs no spe-
cial plumbing connection, and has no moving parts.
Priced ot $49.50 with splash cover and hose. Richard
Manufacturing Co., 5914 Noble Ave., Van Nuys, Calif.

o
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Photog's Safety Harness

Have you ever tried to aim and focus a
camera while balanced precariously on a
vehicle moving at high speed? It's not only
dangerous, but the pictures taken under
such conditions seldom turn out exactly
as you would have liked.

When assigned to take some waterskiing
pictures, photographers from the Eastman
Kodak Co. devised a novel safety harness
which makes it possible to get studio
quality action shots with a minimum of
risk. Basically just a window-washer’s kelt
with an extra pair of ropes, this harnesss
features a four-point mounting which «n-
ables the photographer to brace himself
while facing in any direction by just lean-
ing his weight back against any two of rope
or belt guys. Such a harness would work
equally well in an open car or on the
back of a truck, and in an emergency,
could be made entirely of rope.

———

Weakened Spring Clamps

If the spring clamp on your photo lamp
has lost its grip, notch the ends of a
wood block and slip a flat rubber band
around it. Then just force this block up
between the springs when mounting.
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Emergency Lamp Stand

When you need an extra photo-lamp
stand in a hurry, dig that Christmas tree
stand out of the attic and mount a 1-in.
dowel or broom handle in it. You'll find
that it works like a charm.—HKen Patterson
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Buying or Building

DOCKS,
PIERS

By George Daniels

ANT TO DOUBLE the fun wvalue

of your lake-front wvacation hide-
away? A new boat dock or diving float
will turn the most ordinary waterfront
cottage into a private shore club. Whether
you build, assemble from pre-fab units
or purchase a ready-to-use structure, the
cost will probably be less than you ex-
pected and you'll make it up in the in-
creased resale value of your cottage.

If the idea of just dropping a ready-made
unit into the water sounds temoting, you
can get a 20-ft. floating dock 40 in. wide
for about $150. Add another $50 and you’ll
have enough for a similar size all-steel
pier with adjustable legs which adapt to
any bottom contour. These are just a
couple of examples from the almost limit-
less wvariety of waterfront equipment
that is available commercially. If you
know what you want and aren’t par-
ticularly concerned about cost, you can
probably buy it ready-to-use.

However, you'll save money by build-
ing your own pier or float. The lumber
used in such units (especially piers)
should be rotproofed and borer-proofed
by pressure treatment with pentachloro-
phenol or creosote. While you probably
won't find this at most lumberyards, it's
available on special order. Cost may run
anywhere from a third more to double
that of untreated lumber, but it's definite-
ly worth every penny.

As for flotation, yvou can buy enough
polystyrene foam to support close to half
a ton for less than $30, and it will last
indefinitely without paint or maintenance.
If your budget is tight, three 55-gal.
oil drums will do about the same job for
around $10, if you don't mind seasonal
painting and occasional replacement. A
good compromise here might be galvan-
ized drums which cost slightly more, but
last longer and require less maintenance.

Piers built from scratch can cut costs
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TWIN DOCKS connected by a crosswalk form an H-
unit with boat slip in center. Note roller-type bumpers
on either side of slip which keep boat from rubbing

. FOAM FLOAT

FOAM BILLETS,
10° = 20" x 48"
APPROX,

13" x 15° CARRIAGE f
BOLT, GALVANIZED

AFFROX. 72

4 x 4 CORNER POSTS \

2 x 4 S5KIRT TO
PROTECT FOAM
(OPTIONAL)
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BUDGET-PRICED floating dock for sheltered waters  PIPE PILINGS hold this floating dock in line. if
uses pre-fab steel trusses with brockets designed water level changes, oversized sleeves ride up or
to hold oil drums. A 10-ft. section sells for 563 down the pipes, allowing the fleat te rise or fall

e RAMP

- ¥

s e

" x 30" PIPE
DRIVEN INTO GROUND

—

—

=

g PIN
~a

SPACED '4" APART
FOR DRAINAGE

108" APPROX.

OME OFF-BEAT danger with foam flotation—homeless IF YOU LIVE in muskrat country, protect the upper
. muskrats will occasionally riddle it with tunnels  surface of foam planks with galvanized chicken wire
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from 30 to 50 percent, but plan on days
instead of minutes for assembly work.
Ready-made and pre-fab piers rest on
tubular or channel-form metal legs which
are adjusted to the bottom contour.

One type has an 8 x 8-in. metal foot
designed to rest on the bottom; another
terminates in a spiral auger bit that is
actually screwed into the bottom by slip-
ping a rod through a hole in the upper
end. (You can buy this permanent type
for use with home-built piers. With ad-
justable-height crossbar, prices per pair
range from $12.50 for 4-ft. height to $20.50
for 12-ft., all with 3-ft. gap between legs.)

There are a number of methods of driv-
ing homemade pilings. Simple pipe pilings

TRESTLE DOCK, the ultimate in simple low-cost con-
struction, is perfectly odequate for sheltered waters

Photos by R. F. Bertrand

DRUM FLOAT

can be sledge-hammered from an an-
chored boat. Wood pilings should have
a square pyramidal point, like that of a
soldering iron, for easier penetration; you
can either “work” them into the bottom
by tilting back and forth while applying
pressure, or “bore” them in by drilling a
hole near the top of each one for a hard-
wood dowel so that it can be turned.

In the fall, leg-type piers should be
removed from the water. Driven pilings
can remain in place, though you may wish
to remove the walkways. If the water
level varies after ice has formed around
the piers, this may tend to loosen them.
You can minimize this effect by placing
a few large rocks near the piling bases;

MAKE WALKWAY by nailing 1 x 55 over 2 x 4s. Stog-
ger 2 x 4 locations so sections can be bolted together

POPULAR MECHANICS



FIGURING FLOTATION

When planning your float, you can estimate
how much weight it will suppoert from twe
foctors: the weight of the lumber and the
buoyancy of the flotation units. Douglas fir,
the lumber you're most likely to use for frame-
work and decking, weighs about 34 |bs. per
cubic foot. Thus, @ 2 x 12 will have a run-
ning foot weight of around 4% Ibs.; 0 2 x 8
a little less than 3 |bs.,; @ 2 x 6 just over
2 |bs.; and a 2 x 4 slightly more than 1% Ibs.
Estimate total weight from your lumber bill.
As for buoyancy, a cubic foot of pelystyrene
foam weighs only about 2 Ibs., yet it will sup-
port about &0 Ibs. (though designers usually
figure 55 Ibs. to allow a sofety factor). The
popular 10 in. x 22 in. x ?-ft. foam plank con
held over BOO lbs. On the other hand, a pair
of 55-gal. oil drums will support about 770
Ibs. in addition to their own empty weight of
50 Ibs. each so flotation is obout equal

when the water level drops these rocks
will break through the ice, loosening its
grip on the pilings so that they won't be
pulled out of the bottom.

Floats, both home-built and ready-made,
usually use either foam or drum flotation.
An ordinary 55-gal. oil drum weighs
about 50 lbs. empty and will support ap-
proximately 385 lbs. While prices vary,
you can figure on around $3.50 for a
standard drum and about $5 for a gal-
vanized one. Galvanizing almost doubles
the life of the drum so that some last up
to eight years. A 10 x 22 in. plank of poly-
styrene foam 9 ft. long replaces two drums
and lasts indefinitely with no maintenance.

TO ASSEMBLE, first put trestles in place, then bolt
walkway sections to each other and to the trestles
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ANCHORING
FLOATS . ..

USE CRISS-CROSS
ANCHOR LAYOUT
FOR RAMP FLOATS

WEIGHT OF DOCK is enough to keep it from floating,
but keep walkway high above surface to play sofe




It can’t rot, and marine borers won't touch
it. While this foam costs more than twice
as much as comparable drum flotation,
its advantages are obvious.

Polystyrene foam has only two natural
enemies: muskrats and seagulls. The best
insurance against muskrats is described
on p. 155. As for the gulls, they won't
actually eat the foam, but they do get
a big kick out of pecking holes in it. How-
ever, paint the exposed portions of foam
a brilliant orange and gulls won’t touch it.

More dangerous to polystyrene foam
are its man-made enemies—oil, gas, in-

THREE TIPS on dock building: Spacer board (top) will
speed up the job of nailing deck plonking, ossure
even spacing; To cut costs, use large galvonized
eyebolts and galvanized pipe (middle) to hinge ramp
to float; Worn-out firehose (bottom) makes a perfect
dock bumper, so check with your local fire depart-
ment to see if any will be put on the market soon

dustrial chemicals and other solvents
floating on the surface of the water. To
protect the foam, build a wooden skirt
that extends beneath the waterline all
the way around your float. This will block
out the harmful surface film. In areas of
heavy contamination, you'll probably be
better off using drums or ready-made
metal pontoons. Or you might check on
Dow’s Tyrilfoam buoyancy billets, which
are designed to resist this solvent damage.

Two home-built floats shown on the pre-
ceding pages illustrate the general con-
struction methods used with both types
of flotation. While these small landing or
diving floats may not suit your purposes,
you can easily vary the dimensions to make
narrow docks or large-area fun floats.

Anchoring a float is basically like an-
choring a boat, but there are a couple
of special rules to keep in mind. A float
linked to a pier ramp should have two
anchors at the outer end with the lines
erisserossed to insure lateral stability.
A free Hloat requires four anchors with the
lines radiating out from the corners in-
stead of crossing. And since the water
around a float is a heavy-traffic area,

SAMPLE PRICES, READY-TO-USE AND PRE-FAB UNITS

ITEM SOURCE PRICE
¥ = W steel pier with 8’ end plotform,  Agquo-matic Piers, Inc. ﬂﬂ_ﬂ
decked wifn‘d:hrgh: e : P Milwwhii, "Hil..l{

3 x 19 pre-fab steel pier with 8'-8" end platform, Stondord Steel Products Mfg. Co. $200
nonskid pebbled steel deck, boked marine enomel fin-  Milwoukee, Wis.

ish {odditional 3° x 8’ sections cost obout $57)

40" x B' sectionol pier, golvonized steel rod frame,  Posconi Systems, Inc. $125
plywood deck Combridge 3%, Mass.

3 x 10" sectional fi"' galvanized square tube string- Indiono Galvonizing & Mfg. Co. 76
ers, ouger-fipped legs, wood deck, one pr. &' legs Muncie, Ind.

32" x B’ sectional all-aluminum pier, bottom pads on Alumidock Div., Metallic Lodder Corp. 598
legs Randelph, M.Y.

Aluminum truss ramp, supports 2000 Ibs., rubber-tired Alumideck Div., Metallic Ladder Corp. From
wheels ot floot end, lengths from 12 1, Randolph, M.Y. 5250
20" x 20" cluminum peontoons in lengths from 15°  Kiekhoefer Corp. Special Prod. Div. From
to 26' Fon du Loe, Wis. $160
Frow section for pontoon cbove, wsed in building  Kiekhoefer Corp., Special Prod. Div. $45
party barge Fon du Lac, Wis.

7' to 10" sectional float, steel truss construction, red- Indiana Galvenizing & Mfg. Co. %54 to
wood desi for use with Ss-ﬂﬂl. oil drums, Muncie, Ind. 576
con alse be with feom. (Seld without flotation.)

10 x 20 x 9 polystyrene flotation planks Gilman Bros. 123

Gilman, Conn.

MNOTE: Since space limitations make it impossible to include o complete list of products and monufacturers

here, consult your marine dealer for further information.
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BIG BOUNCE for a small diving float is possible with
these two space-saving units. Trompoline, above,
sells for $129.50. Springboard, right, uses torsion
spring oction of legs, needn't be fastened to dock

lines must be deep enough to be out of
the way of boat props and springboard
divers, so rig weighted sentinels to them.

To cut costs, you can cast your own
18-in. concrete-block anchors in serap-
wood forms, embedding an eyebolt in the
concrete before it sets. Each one of these
will weigh more than 300 lbs.,, so your
four-anchor free float will be safely
hitched to the bottom with more than half
a ton of concrete.

Most commercial docks and floats have
non-skid walkways. You can get the same

effect by finishing with a weatherproof
coating (Seaprene, or similar) sprinkled
with non-skid grit, available from any
large paint supply house., The best tool
for spreading this grit? A salt shaker.
Accessories for piers and floats range
all the way from boarding ladders and
springboards to benches where the non-
boaters in your family can relax in the
sun. If you're thinking big, you might
consider a pier-linked float dock which
can double as an outboard-powered party
barge, a real “boat dock.” LB

Make Your Own Mushrooms

All you need to make the economy
mushroom anchor shown below is a dis-
carded water tank and a large eyebolt.
Just cut the bottom off the tank and
attach the eyebolt to it.—R. Beach
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Trailer Your Motor Amidship

When trailering, your outbhoard will be
a lot safer in the boat than on the transom.
To make this possible, clamp or bolt a
2 x 6 athwartships above the trailer axle
and clamp motor to this.—Jackson Hand
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By Morton
IO MANY AUTOMOBRILE OWNERS,

the starter is still a mystery. Few
know how it works, still fewer care
long as it does work. Consequently, when
anything resembling a starter malfunction
OCCUurs, most car owners run
tessional mechanic.
Of course, the services of a mechanic
may be required since the problem could
be inside the starter, but usually you can

L)

o a pro-

AMMETER

D,

RELAY
UUNCTION BLOCK)

= CRAMNKING
MOTOR

REGULATCR

J. Schultz

save yourself time and money by first
checking various conditions vourself. Keep
in mind that a starter seldom goes bad
internally. Usually, what appears to be
a starter malfunction is merely a bad con-
nection, a shorted cable, a ]".'iu[llx switch,
or a weak battery—troubles that you can
t'E:ri]} handle.

You should also keep in mind that the
starter is part of the car's L'i]urulllg.: sSVEtem

CAR FRAME

EMGIME)

£
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and all parts of that system—particularly
the battery, but also the generator (or
alternator) and regulator—must be in
good shape for all other parts to work well.
The purpose of this low-voltage, direct-
current electric motor we call the starter
is to convert electrical energy into me-
chanical energy. This mechanical energy
must be produced at a torque high enough
to crank the engine. Thus, for its size, the
starter provides a very high horsepower
and is capable of operating under a great
overload for the short intervals needed
to fire the engine.
@ Basically, there are only two types of
starters used in late-model cars: over-
running clutch-drive starters and Bendix
drive starters. Major differences between
the two are the types of switches used
in the battery-starter circuit and the types
of internal control used to disengage the
starter from its cranking position once the
engine begins to fire. The type of switch
used dictates the type of internal control.

Bendix Drive Starters

Bendix drive starters employ an electro-
magnetic switch that has only one job:
closing the circuit between battery and
starter so as to provide the necessary cur-
rent for the starter to operate.

Overrunning clutch drive starters em-
ploy a solenoid switch, or a combination
solenoid and relay switch that has two
functions. It, too, provides sufficient cur-
rent for the starter, but it also has the
job of pushing the starter pinion gear into
mesh with the flywheel. It is this pinion
gear that rotates and turns the flywheel.
The flywheel then rotates the crankshaft,
causing the engine to start. In Bendix
drive starters, meshing of pinion and Ay-
wheel is achieved by inertial action.
® As indicated above, the switch in an
overrunning clutch starter could be just
a plain solenoid; a solenoid and relay
where the two are separated one from
the other, with the relay located on a
fender or the firewall; or an integrated
solenoid-relay where the relay is built
right into the solenoid. However, the in-
tegrated solenoid-relay switch has seen
only limited use and has not been em-
ployed in cars since 1955.

No matter what type of solenoid starter
switch is used on your car, the solenoid
itself will always be mounted on the
starter, as is the magnetic switch of Ben-
dix drive starters.

If just a solenoid is used, the cable from
the “hot” side of the battery is connected
directly to the solenoid. The relay you may
have in conjunction with the solenoid is
nothing more than a junction box for con-
necting the cable from the “hot" side of
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BATTERY CHECK using hydrometer is made by draw-
ing a small amount of electrolyte out of each cell

STARTER

L

BATTERY

TO TEST GROUNDED side of starter circuit, con-
nect one lead of wvoltmeter to “hot' side, the
other lead to ground, as shown in phote and
sketch obove. To test “hot” side, connect one
lecd to bottery’s ground post ond the other
lead to starter switch {photo aond sketch below).
All e;umple:. are  for na-guii\ra-—groundﬂd car

+

+




the battery, the cable from the solenoid,
and other wires such as the one going to
the car's ammeter.

Chrysler-built cars, with the exception

of Plymouth, use an overrunning clutch
starter with a solenoid and relay switch
(Plymouth employs a Bendix drive starter
with a magnetic switch); most cars made
by General Motors use overrunning clutch
starters with a simple solenoid switch
(Buick, however, employed a solenocid and
relay switch in models after 1951); and
Ford-built cars use a Bendix drive starter
with a magnetic switch.
@® Since an overrunning clutch starter is
a bit more difficult to understand, we will
explain its operation first. But keep in
mind that, with the exception of the oper-
ation of the switch and the action of the
internal disconnect control, both over-
running clutch and Bendix drive starters
operate basically the same, and both are
basically the same in appearance.

When you turn on the ignition switch,
the battery releases a small amount of
electrical energy that flows to the solenoid.
This charge forces a shaft to pop from the
solenoid and strike a plunger. When acti-
vated, the plunger forces the starter

pinion gear to engage the flywheel. The
movement of the plunger also closes a

JUMPER CABLE between the con-
tact and control terminals of this
12.v. starter mokes it possible to
determine whether or not the
starter switch is defective. If the
starter spins when the engine is
cranked, the trouble might lie in
ignition switch or inside starter

switch inside the solenoid to complete the
battery-starter circuit. When this is done,
the starter is allowed to receive a large
electrical dose from the battery.

To convert this electrical energy into the
mechanical energy needed to rotate the
flywheel, the starter functions the same
as most electric motors. Brushes feed the
electrical energy to the commutator at
the end of an armature assembly, This
electricity sets up a magnetic field, which
causes the armature to rotate.

The armature, in turn, is attached to a
drive shaft at the end of which is the
pinion gear engaged with the flywheel.
Constant rotation of the armature causes
everything ahead of it—drive shaft, pinion
gear, flywheel and crankshaft—to spin.

But this rotation cannot continue once
the engine is running or else the starter
could burn up, and the pinion gear and
flywheel could chew each other up. So,
the solenoid again controls the action.

When the engine begins to run and you
release the ignition switch, several things
happen. Current to the solenoid is cut off.
This causes a strong return spring inside
the solenoid to pull the solenoid plunger
back, releasing the pinion gear from its
mesh with the flywheel. The circuit be-
tween the battery and starter is also

STARTER SWITCH mounted en
starter motor housing may be
either solenoid or magnetic type.
Failure of the starter to spin, one
of the more common starter prob-
lems, is caused by a defective
switch, so check this switch care-
fully before dismantling the starter

POPULAR MECHANICS



TO GET INSIDE starter, simply remove bolts holding the cover plate and slide the starter out of the cose

broken and the starter becomes a dormant
part of the car, having no further function
to perform until it is needed once again
to start the engine.

® Bendix drive starters with their mag-
netic switches operate essentially the same
way, except for the manner in which the
pinion engages the flywheel and is forced
to disengage when the engine starts.

When the magnetic switch closes, caus-
ing current to flow from the battery to the
starter, the armature shaft accelerates
very rapidly. Instead of turning the pinion,
however, this action forces the pinion
forward along the spinal splines of its
sleeve to mesh with the flywheel. In other
words, the Bendix drive starter uses the
inertia of the pinion and high starting
speed of the armature shaft to move the
pinion into engagement with the flywheel.

When the pinion becomes fully meshed
with the flywheel, its forward motion stops
and the pinion is locked to the rotating
armature shaft. With all starter parts
locked together, the rotation of the arma-
ture is actually the force that turns the
flywheel and crankshaft.

But when the engine starts, the pinion
begins to rotate faster than the armature
shaft. As a result, it spins itself back and
out of mesh with the flywheel.

@ If starter operation is sluggish, chances
are in your favor that the trouble is not
in the starter, but is instead a weak battery
or excessive resistance in the starter cir-
cuit—problems you can iron out yourself.

Start at the battery, checking each cell
with an accurate, temperature-tested hy-
drometer. (Incidentally, whenever such a
specific gravity test is made, the engine
should be at normal operating tempera-

MOST STARTERS have four brushes which may be
held in place by any of several different means, o
spring clip or inset pin being the most common. They
are easily removed but replacement entails soldering
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ture.) If hydrometer readings show that
a battery is less than fully charged, have
it charged and see if this doesn't solve
the problem. If not, test the starter circuit
with a voltmeter.

A battery that is less than about 3§

charged often denotes trouble in the gen-
erator or regulator, especially if you know
the battery is in good condition. The gen-
erator (or alternator) and regulator
should be checked before further starter
tests are made.
@ Starter circuit tests measure the voltage
drop produced by defective circuit condi-
tion. Conditions that cause high resistance
and poor cranking include faulty terminal
connections and defective cables.

To make sure the engine doesn't start
during the tests, pull the primary lead
wire from the center tower of the distribu-
tor or from the coil.

@ First, check for voltage drop across the
grounded side of the circuit. Hook the
proper voltmeter lead to the “hot” battery
terminal. If your car is negative grounded,
the positive lead of the voltmeter is con-
nected to this terminal, which is positive;
if positive grounded, the negative lead of
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the voltmeter is hooked to the terminal,
which is negative.

Connect the other voltmeter lead to
ground on the vehicle frame or engine
(the bolt head where the battery ground
cable is connected will suffice). Now,
crank the engine.

The voltmeter should read at least 9.0
v. for a 12-v. charging svstem and 4.5 v.
for a 6-v. charging system. A reading less
than this indicates excessive resistance in
the ground circuit, since you know the
battery is in good condition—you've just
checked it.

Remove the ground cable where it con-
nects to the battery and to ground on the
engine or frame. Clean the terminals with
a brush saturated with a cleaning solvent,
and clean the battery post and the area
to which the grounded end of the cable
is attached on the frame or engine block.

Replace the cable and rerun the test. If
the reading still shows lower than 9.0 wv.
for a 12-v. system or 45 v. for a 6-v.
system, the ground cable is damaged in-
ternally and should be replaced.
® Now, test the “hot” circuit. Hook the
correct lead of the voltmeter to the bat-
tery’s ground terminal, and connect the
other lead to the solenoid or magnetic
switch on the starter. Make this connection

where the cable going to the starter is
attached to the switch.

Again, crank the engine. If the reading
is under the minimums given above, do
the cleaning job already described. Rerun
the test to see if a proper reading is now
obtained. If not, replace the cables.

If no resistance in the circuit is apparent
and the battery is in good condition, the
solenoid or magnetic switch should be
checked next. Testing these switches is
also in order if another common problem
occurs—failure of the starter to spin.
® To check the switch on a Bendix drive
starter, you must first determine the type
of magnetic device the starter possesses.
There are four kinds: magnetic switches
with ignition bypass terminal (these are
used in cars with 12-v. charging systems);
switches with a single control terminal
and an internal ground; switches with a
single control terminal and an external
ground; and switches with two control
terminals.

Switches used on 12-v. starters (with
the exception of Studebaker) and switches
with a single control terminal and an in-
ternal ground are checked the same way.
Connect a jumper across the switch from
the terminal to which the cable is con-

(Please turn to page 186)
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‘! side rear-view mirror that has be-
come loose and rattles?—A.M., Penna.

‘ Take the mirror from the car and
4™ lay it flat, glass side up. Trickle
some transparent windshield glass seal-
er around the edge of the glass, =o it
runs between the glass and the frame.
Let it set for a while to form a secure
bond. One type of sealer you can use
is manufactured by Minnesota Mining
and Manufacturing Company and is
called Clear Auto Glass Sealer.
‘ I recently had to replace several
spark-plug cables because the
cables had become separated from their
terminals, What can cause this?—
JM.P., Va.

\ The cause is probably the last man
+ % who removed the cables from the
plugs. You can no longer just pull
cables from plugs. The boot encasing
today’s resistance-type plug adheres to
the plug insulator, and any pulling ac-

tion will cause damage. The proper way
to separate the cab%e is to grasp the
boot at its base above the spark plug
shell. Then, with a rotating motion pull
gently to break the adhesion.

Is there anything to do about an

annoying window rattle on my
1962 Rambler without disassembling
the door?—W.J.S., N.J.

\ There is one fix you can try. Get
+ % a length of ordinary TV antenna
wire. Then, with the window down,
push the wire into the channel. This
should shim up the channel and make
a snug fit between the window and the
channel. The antenna wire, since it is
plastic coated, makes a good track for
the window, If the wire's too wide to
enter at any point, shave a small
amount of plastic from one side.

As a service to the readers of Popular Me-
chanics in solving problems reloting to  their
cors or to driving in general, you are invited
to submit your questions for answering either
through this column or by moil. Address Aute
Clinic, Populor Mechonics Mogozine, 575 Lex-
ington Avenue, New York 22, Mew York.
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Keepiné Your
Car Up To Par

ONE EASY WAY to locate o head-gasket leak on V8s
having separate top radiator hoses is to remove both
of the hoses and take out the thermostats. Mext,
remove the fon belt so that the water pumps won't
operate and fill the block with water to the top
of the head. Then start the engine, ond while it
is idling look for bubbles clong the gasket line

WHEN OVERHAULING older-type L-head engines, one
of the ever-present problems is keeping dust, carbon
particles and other debris out of the valve guides.
A small twist of clean cloth or tissue poper will
do the job, if you can keep it in place. However, a
simpler and surer solution is to select o common
carrioge bolt that will just drop down into the guide

BEFORE TIMING an engine having timing marks on
the vibration damper, be sure to remove the fan belt.
The engine will idle safely without it for a shert
time, ond this allows you to reach down with the
timing light to pinpeint marks without risking a pain-
ful injury. With the belt connected, your finger
might be caught between the pulley ond the belt

OMN SOME VB ENGINES the front cylinders tend to
run cooler than others in the two banks. This can re-
sult in fouled plugs, a rough idle and possibly a
persisteni miss in one or tweo cylinders. To correct
this tendency without the risk of damage to the
engine, install plugs of a somewhat higher heat
range in cool cylinders. Also, check the thermostat

TO PREVENT THEFT of your spare tire from the trunk,
pass a length of chain through the center of the
wheel and around o brace in the trunk, then pad-
lock the ends together. The same basic idea works
especially well in securing the outside-mounted spares
found on many small trucks, and may alsec be used
to protect o toolbox, passing chain through handle
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DOUBLE INSURANCE in the form of two wooden
wedges will prevent your car from rolling when it's
up on a jock. For easier storage, thread them on a
short piece of rope and tie a knot in each end. If you
ever have occasion to block both wheels, as on a
particularly steep grade, simply untie one of the knots
and pull off o wedge to block the other wheel

WHEN ENGINE COOLANT is drained for any reason,
it's not possible to get all of it back into the cool-
ing systern because of the closed thermostat. To
avoid loss of time running the engine to open the
thermostat, remove a hose at the heater. Then you
can pour all the coolant back into the system with-
out unnecessary delay. Be sure to replace the hose

ODOMETER CABLES that breck off short can be re-
moved by turning o sheet-metal screw into the broken
end. Once this is done, you can grip the screw head
with pliers ond pull the cable out. Old cables coated
with hardened lubricant are always difficult to re-
move, so squirt a little penetrating oil into the
open end to loosen it before you begin the job

AN INCONVENIENCE when using a conventional tire
pump is the lack of a gauge to let you know when
the correct pressure has been reached. You can rem-
edy this by installing @ small pressure gouge in the
pump hose. Just screw the gouge connection into the
side arm of o tee and screw hose nipples inte the
other two arms, then clamp the ends of hose to them

R



15"x18" CANVAS -
SIDES HEMMED CHAMFER (13113

CAMP STOOL

If, like most outdoorsmen today, you
feel a camp is incomplete without all
the comforts of home, you'll want to
make one of these folding stools for
every member of your party. They
weigh only a few pounds, and three or
four of them take up little room in your
car. Make the legs from exterior ply-
wood, the cleats from 1 x 2 and the seat
from canvas or duck.—E. V. Traylor
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Improvised Striping Tool

Many a boat owner has ruined a good
paint job by doing a poor job of striping
the deck planking. But masking for each
individual stripe is difficult and time con-
suming. Solution? Make a striping tool
from an empty lighter Auid can—prefer-
ably the type with a fold-down plastic
spout. Fill with marine enamel, thinned
to flow freely through the spout. Then,
while squeezing the can gently, move the
spout at a uniform rate of speed along the
plank joints.—E. Dahlgren
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Shopping

for Tools

STANDY is on adjustable
stand thot will hold o
propane torch at any an-
gle while you hold the
work, the brazing rods or
the solder. It's sofer than
the usual run of impro-
vised stands, ond comes
equipped with a flint gos
lighter. Made of heavy-
gouge sotin-finish alumi-
num. Priced at $1.98. Sil-
ver King, 1529 Youngs
Avenue, Aurora, lllinois

NEW VINYL-GRIP CHISELS were specifically designed
for geologists and rock hounds. Model ERC-8 is B in.
long, has a 1%-in. cutting edge. ERC-12 is 12 in. long,
hos o %-in. cutting edge. Prices are $1.50 ond $1.35,
respectively. Estwing Manufacturing Ce., Reckford, I1l.

UTILITY CHAIN WRENCH fits 15 to 4-in. pipe. Oper-
ates in either direction without having to be removed
or refostened. Meeds only 3%-in. clearance. Chain is
15% in. long, and can be lengthened. Hondle is 127
in. long. At dealers only. Ridge Tool Co., Elyria, Ohio

R—
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VERSATILE SCRAPER is said to be ideal for cleaning
carvings and other difficult surfaces before refinish-
ing. Two blades offer @ wide variety of concave,
convex and stroight edges. Pressed weood handle is
finished to resist acids and paint removers. Costs
£2.50 postpaid. Extra pair of blades is $1.25. Dept.
PM, Carl F. Maute Co., Box 27, Williamsville 21, MN.Y.

POWERLOCK PLASTIC-COATED TAPE locks in extended
position, freeing your hands to make notes, etc. It's
equipped with a convenient belt hook. Made in -
ond 3-in. widths, lengths up to 12 ft. Prices starl
ot $1.59. The Stanley Works, Mew Britain, Conn.

SLIK WRENCH hos no adjusting screw. You slide it
open, put it on the work, slide the movable jaw
ogainst the work. Jaw's wedge action maintains a
tight fit as you push against it. Price: $2.98. Empire
Mdsg. Ceo., 140 Marbledale Road, Tuckahoe, M.Y.
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PLANT IT FIRMLY. Rubber-faced feet
keep metal ladders from slipping. On
soft ground, loy plonk for footing

No home accessory looks so harmless—yet has greater
accident potential. But if you're savvy, you're safe
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FOR ROOF PERCH, loy ladder flat, hooking braockets
over ridge (inset). This simplifies climbing vp ond
down, gives you choice of levels from which te work

HAT GOES UP must come down—
but not always at the same speed.
To make sure you will always come down
a ladder the way you went up—a step at
a time—never forget two rules:
@ Don't climb anything but a top-quality
ladder which you know is in good repair.
® When using any type of ladder, be sure
to follow established common-sense rules
on setting it up and working from it.
Before you use a ladder—especially one
that's rarely used or one you've borrowed
or rented—inspect it carefully. Check
rungs or steps to see if any of them show
signs of cracking or splitting. It also pays

-

PAIR OF RENTED JACKS lets you rig scaffold to save
a lot of lodder moving. At low heights, as here, take
extension ladder apart to aveid renting second one

to test all metal braces under the rungs
with a wrench to make certain they're
tight. An easy way to test the rungs on
a tall ladder is to lay the ladder flat
and bounce lightly on each rung with your
full weight. Next, stand the ladder in its
working position to see if it wobbles or
shakes excessively. At the same time, in-
spect all pivots, locks and other hardware.

If you're buying a new ladder, don’t let
price alone determine your selection. Even
with a small step ladder this can be fool-
hardy. Remember that more injuries are
caused by falls from a three or four-foot
height than by falls from a tall extension

MULTI-PURPOSE LADDER leads three lives: Left, it's @ double-climb steplodder with rungs up back as well as
treads up front; runged section extends to convert to small exiension lodder (center) or comes off for use
os separate straight ladder; adjustable feature lets you offset back (right) for steps or sloping ground
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ladder. Since a good ladder will last many
years, the few dollars saved is hardly
worth the increased risk inherent in a
“bargain” of inferior quality. Check the
ladder before you buy it. The side rails
should be free of knots or other defects.

To preserve a new wood ladder, coat it
with a clear penetrating wood sealer or
spar varnish before you expose it to the
weather. Never use paint—an opaque fin-
ish may hide cracks so they'll be difficult
to spot later on. It's good precaution to
lubricate all hardware at least once a
year, and spray exposed metal with a clear
plastic or lacquer to prevent rusting. Lad-
ders of magnesium or aluminum need no
special maintenance (except for lubrica-
tion of pivots), but they should be per-
manently equipped with rubber-faced
safety feet to prevent slipping on hard
surfaces. Such metal ladders are lighter
and easier to handle than comparable wood
ladders, but be very careful when using
them near power lines.

Before climbing to any height on a lad-
der, mount a step or two and bounce
lightly up and down to see if there's any
sign of shifting or sliding. When position-
ing a tall extension ladder against the side
of a house, one obvious caution is to avoid
resting the top end against a windowpane
or screen. If you must place the ladder
in a spot where a window is located, nail
a wide board across the opening first, and
rest the ladder against this. If it's not
practical to nail the board in place from
inside the window, nail it across the upper
end of your ladder, instead, before you
raise it. To keep the top of an extension
ladder from marring a freshly-painted
surface, wrap the ends in heavy rags, or

HOW TO CARRY A LADDER 3

HORIZONTAL TOTE is safest if you're moving a long ladder any dis-
tance. Lift ladder at mid-point for best bolance and rest rail on
shoulder to minimize strain. For short houls, as along wall, right,
lift vertically to clear ground, steady top with highest practical grip.
Try only on level ground and watch for overhead branches or wires

slip a pair of old wool socks or work gloves
over them. Be sure to scrape all mud or
grease off your shoes before you start up.

When climbing, descending or working
from any ladder, always face toward it,
never away from it. While climbing, hold
on with both hands. Try to tuck tools in
your pockets or clip them to your belt to
leave your hands free. Where quite a load
of tools and supplies is needed, climb the
ladder first, then haul the load up with a
light rope. You can keep most items in a
pail hooked onto a rung. While working,
hold on with at least one hand. If a two-
handed job makes this impractical, hook
one leg through a rung,

For certain jobs, a long working plat-
form is more convenient than working
from a single ladder. The quickest way to
rig up a simple scaffold is to rent a couple
of ladder jacks. At relatively low heights
such as the setup shown on the previous
page, you have the option of mounting
such jacks on the inside of the ladders, as
well, for an underslung platform closer to
the wall. Though ladder jacks are made
in various styles, the safest type is the kind
that hooks onto the ladder rails rather
than the rungs. You can also rent an ad-
justable extension plank of the kind
shown, or just use 2x10 or 2x12.

If a ladder must be placed in front of a
door, either lock the door shut or tie it
open so that no one can come charging
through and slam into the ladder while
you're on it. If you're working indoors—
particularly on polished-tile or hardwood
floors—you can keep a ladder from slip-
ping (or marring the floor) by fastening a
piece of rubber heel or a split section of
hose to the bottom of each leg. ok ok
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2. Roise ladder until end is head-high, grosp top

1. Warking alone? Mo problem, if you butt the foot
rung os shewn and “walk hands' toward the building

of the ladder against the wall, then lift ether end

HOW TO RAISE A LONG LADDER...

3. Continve welking ladder—shifting hends from rung te rung os you move forward—until lodder is vertical
4. Ladder can now be moved where it's needed or, if you've raised it ot right point, just bring foot out
5. For safest climbing angle, distance from wall to foot should be equal to one-fourth of ladder's height

MEVER REACH TO SIDES more thon comfertoble arm’s length; stand straight on rungs (left] ond don’t strain
overhead. Roise extension to odd needed height (center) by pulling down on rope; spring-loaded bracket

hooks over rung (inset). To lower, tug rope till hook is free. Pivoting bar closes hook so it will jog post
rungs on way down, Te shift ladder sideways (right) tip its top ever twa or three fest, move foot in line




HEADSTOCK of this low-cost lathe
capacitor-starting motor mounted on blocks which
are glued ond screwed to 2 x 6 base. Note ends of
clamp-tightening levers below taoilstock and toolrest

is direct-drive,

TOOLREST held firmly to the ways by means of clomp
plates con be odjusted to different heights by
loosening a pair of wingnuts. Shorter 5-in. tool-
rest is mounted on single post, is olso odjustable

I Built This Wood Lathe

By E. R. Haan

T TOOK me approximately 12 hours to

build this simple wood lathe. Powered
by a Y4-hp. motor, it has a faceplate capac-
ity of about 8% in. and will take work up to
34 in. between centers. Tailstock and tool-
rest are clamped securely by means of
lever-operated bolts, thus eliminating the
need of a wrench.

In spite of the low cost and simplicity
of this shop-made tool, it's a practical
lathe that will handle most common wood-
turning jobs and a good one for the be-
ginner. Since materials costs vary, you
probably won't duplicate the $10.67 it cost
me. But whether you pay $10 or $12, it's
a bargain.

A switch on or near the motor will be
an extra convenience. On some motors,
you can fit a small 110-v. toggle switch
to the plate of the connection box to ex-
tend inside. This wasn't practical with the

BASE AND WAYS .

34" GALVY. PIPE (O.D. 1.05")

motor that I used, so I mounted a regular
switch in an outlet box and attached this
to one of the motor-support blocks. I also
placed a fuse in the circuit.

One other item that I had to buy was a
spur center. The one shown in the photos
was purchased from a mail-order house
and is designed to fit a 38-in. unthreaded
arbor. In order to make this fit the }2-in.
motor shaft, I added a fiber sleeve having
a Yu-in. wall, then drilled two holes to
allow setscrews to pass through the sleeve.
® Start construction with the base and
ways, shown in the drawing below. After
sawing the three blocks to size, bore holes
to take the 34-in. pipe ways snugly. If
at all possible, bore these holes (and all
others mentioned here) on a drillpress
since this assures greater accuracy than
hand boring. After boring the blocks, glue
and screw them to the 2 x 6 base.

210 OR 12, &

GLUED
F.H. SCREWS




Harndwan /4‘9
ﬁuu%/zo
 MoTor. 550

£10.67

for $10.67

The 4-in. wood screws extend almost
all the way through the blocks to prevent
them from splitting crosswise along the
grain if subjected to stress. Drill pilot and
body holes for these serews before driving
them home. A little soap on the threads

will make driving them much easier. Drill
a small hole in the end of each pipe to take
the end of the 1-in. screw which is used
to lock the pipe in place.

@ The tailstock is of sandwich construc-
tion, consisting of three thicknesses of

e
%" OR 3/32"x
FLAT STEEL
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HOW TOOLRESTS ARg NTO NUT
CLAMPE
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D TO WAYS

TAILSTOCK AND TOOLRESTS all use the same type of
clamp plates to secure them to the ways. Levers
are actually 16d. noils attached to bolt heads or
nuts, making it easier to tighten or loosen clamps

plywood (two 3i-in. and one 1.-in.). After
applying glue, clamp these pieces together
and allow the glue to dry overnight. In
cutting the block to shape, use a circular
saw for straight cuts and a band saw for
curved cuts, if you have access to these
tools. It's especially important that you
cut the 45-deg. notches accurately. After
drilling the 3&-in. hole for the clamping
bolt, bore a 1%-in. crossing hole so that
you can insert the nut.

The dead center must be in perfect
alignment with the motor shaft. To mark
the location of the hole that takes the
dead center, set the motor in place tem-
porarily and put the tailstock on the ways
against the end of the motor shaft. After
drilling this hole, make a saw cut down
through the middle of it. Finally, cut
notches for the steel plates and install the
carriage bolt and wing nut.

Cut the steel clamp plate and bend the
ends up to an angle of about 45 deg., then
drill a hole in the center for the machine
bolt. To make the lever that turns this
bolt, drill the head to take a length of 16d.
nail. Either thread or braze the nail in
the hole,
® The toolrests have the same type of
lever-operated clamp as the tailstock, ex-
cept that a carriage bolt is used instead
of a machine bolt. Construction, detailed
at the left, is somewhat simpler than that
of the two other units, and requires no
special explanation. * k&
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SHOP SHORT CUTS

s

Toolpost “Chuck” Holds Large Morse-Taper Twist Drills

When other machines in the shop were
tied up with rush jobs one machinist came
up with a method of mounting a large
twist drill on a small lathe for accurate
drilling of big holes. Precision twist drills
above 1% in. diameter usually come with
taper shanks and must be carried in
a Morse-taper sleeve. First machine
(rabbet) a steel block to drop into the
T-slot on the compound. Then counter-bore
the block to seat two socket-head screws,

Bench Top Arbor Press

Teamed with the simple weldment pic-
tured, your bench vise can serve as a pow-
erful arbor press for seating pulleys, en-
larging sleeves and similar parts in press
fits on spindles and shafting. The weldment
consists of a steel base, a vertical plate and
two brace plates welded to form a platen
which is slotted to take the spindle or shaft.
A second platen seats against the end of
the vise slide. The platen is bolted to the
bench top back of the vise and in line with
the slide. Photo pictures a typical setup.

Pipe Cleaner Works Fast

However odd this contrivance may ap-
pear, it will clean the rust off a length of
pipe or shafting in minutes, or less! It
consists of a heavy sprocket and a loop of
heavy roller chain, the sprocket fitted to
the spindle of a belt-driven grinder head.
All you do is lay the length of pipe in the
chain loop, start the grinder and slide the
pipe along, turning it uniformly as you go.
Move the pipe about half its length, stop
the grinder, reverse the pipe and proceed
as before. Wear goggles for protection.

Avoid unnecessary handling of roller

and ball bearings. Even though oiled, per-
spiration from fingers can cause rusting.
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the latter turning into tapped holes in a
clamping plate which slides into the T-
slot. Next, clamp the block on the com-
pound and drill and ream for the taper
sleeve as in the left-hand photo. Finally,
drill and tap the block to take a socket
setscrew which locks the taper sleeve. This
completes the setup pictured in the right-
hand photo, which permits use of the lead
screw to feed big drills for precise drilling
of chucked workpieces—H. J. Gerber
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! 4x Magnitying

 THICKNESS GAUGE

By E. R. Haan

_—

No eye strain with this pistol-type gauge that
lets you take instant readings down to 1/64 in.

EASUREMENTS are instantly visible

on the large, easy-to-read scale of
this direct-reading, low-cost thickness
gauge. With a jaw capacity of 3 in. and
throat clearance of 5-in., it's particularly
valuable for those exacting jobs where the
work is thicker near the edges than at the
point being measured. In such cases,
ordinary machinist's calipers are useless,
since to remove the calipers from the
work for determining the measurement,
the jaws must be opened and in doing so,
the original setting is lost.

When making this gauge, it's especially
important that the surface of the movable
jaw be true throughout, so that it will slip
up and down in the sleeve with a minimum
of friction. If you dress this jaw down in
a drillpress by filing it, use a fine-tooth
file and keep it moving up and down as the
work rotates. After filing, use emery and
crocus cloth to produce a high polish.

Pivot pins must fit exactly in the slot
and hole in the pointer and in the holes
in the jaw and fulerum so as to avoid
play. Slots in the pointer, movable jaw
and fulcrum should be cut with a thin
metal-cutting saw. After cutting, smooth
the sides of the slots with a thin flat
needle file, followed by emery cloth glued
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over a piece of tin. The slots must have
smooth sides or the action of the gauge
will be jerky.

It's best to select the pivot brad and
matching twist drill first, then make the
slot and pivot hole to fit it exactly. The
same applies to the brad and pivot hole
in the fulerum.

An L-shaped spring of .035-in. piano
wire will apply just enough downward
pressure on the upper jaw to assure posi-
tive closing. Force the short end of the
spring into the plywood with a pair of
pliers, then bend the other end down a
trifle so that it will exert pressure in line
with the jaw axis.

Calibrate the scale after assembling the
thickness gauge. To do this, just slip
objects of precise known thickness be-
tween the jaws (Y42 in., W in., etc.) and
mark the location of the pointer on the
scale. After the main divisions have been
marked, you can subdivide these into
equal spaces. Divisions at the top of the
scale will be slightly smaller than those
lower down, since the pointer assumes a
more acute angle as it rises.

Mark the scale with India ink and coat

it with clear shellac or lacquer, then
finish the wood with enamel. * ok ok
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ELECTRONICS

RADIO * TELEVISION » HI-FI

Wake Up to Your Song

Or start breakfast coffee perking with
this $10 music-box alarm clock-timer

F YOU'RE TIRED of having the same old raucous alarm
clock awaken you each morning, then you need this easily
made “variety” alarm clock by your bedside.

Most of the time it will gently rouse you with a tinkling
music-box tune., But whenever you get to bed extra late and
feel you'll need something more urgent, just switch to the
high-powered buzzer to be sure you won't over-snooze.

Or plug in a bedside radio, or even a percolator to lure you
awake the next morning with the aroma of coffee brewing.
If you have to rise at night and
don't want to disturb the family,
a flashing light will wake you
quietly. The heart of this talented
timer clock is a Telechron clock
mechanism that can be set to op-
erate any electrical device at any
preset time. By hooking it up

GIVE THE MUSIC-BOX alarm clock o finish
that matches your bedroom decor. Socket
on top is for applionces to be con-
trolled. Switch on front turns off buzzer

CLOCK
MECHANISM

- ——

MOTOR |

TO 110V AC
? AC PLUG

I
| SOC 1
| AC SOCKET
|
|
_______ =
I
ok BOX  BUZZER
s1
WHITE RED 3 -
J
BUZZER
A AN

IN WIRING THE circuit,
make sure the red lead from
the music box goes to the
positive end of the battery
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to an electric music-box movement, you'll
have as pleasant a sleep-interrupter
as can be found anywhere.

My unit has a homemade hardboard
housing, 638 x 4% x 3% inches, which is
about as small as you can make and get
all the parts in conveniently. It is cemented
together with white glue, a side at a time.
After the glue has set firmly, cut all the
necessary holes.

I used epoxy cement to fasten the clock
mechanism in place and at the same time
to hold the music box and 115-volt outlet,
too. If you have a dab or two of epoxy
left over, put it on the buzzer mounting
screws to prevent them from loosening.

The s.p.s.t. switch on the clock is rated at
1650 watts, but this rating is reduced here
because the wiring goes through a 690-
watt d.p.d.t. switch. If you need the full
1650-watt rating, get a d.p.d.t. toggle
switch that can handle the load safely.

Wiring is straightforward. Follow the
simple schematic and make sure the red
wire from the music box goes to the posi-
tive end of the battery. If it doesn't, the
music-box motor will run backwards and
may ruin the movement.

For the rest of the wiring (including
that going from the clock coil to the wall
plug) use number 16 wire, though num-
ber 18 will do. Remember, besides supply-
ing power to the clock, this wiring must

OMNCE ALL THE PARTS are mounted, the case gets
somewhat crowded. Before fastening onything down,
lay out all the parts inside the cose, o you'll be
sure of getting everything in and properly locoted
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also carry the load for whatever is
plugged into the timer socket for control.

Most anything electrical can be plugged
into this alarm eclock to suit your own
special needs.

To set up a light alarm, use an ordinary
table lamp plugged into the timer outlet.
But insert a flasher button from the hard-
ware store between the bulb and the lamp
socket. For daytime alarm use, select a
red bulb; for night use, choose a white
one.—Tommy Thomas

PARTS LIST

timer-switch clock mechanism

(MS-763)

*Telechron
[M5-793)

*Electric music-box movement

*|15-volt a.c. electric buzzer (EL-86)

Heavy-duty d.p.d.t. toggle switch

Vent hole plug, |-inch (pkg of 4)

Manganese alkaline battery [Mallory type
Mn-1300)

115-v. female socket [Amphenol type &1-Fl)

Battery holder for | D-cell

S.p.s.t. toggle switch with wire leads

Hnrdhuurf‘ paint, white glue, epoxy cement,
| 15-valt male plug, rubber feet, flasher
button, nuts and bolts

*These parts are specialty items obtainable
from Lofayette Radie, 111-A Jeriche
Turnpike, Syocsset, LI, N.Y. The proper
catalog number is given,

CROSSBAR made from a strip of wood, metal or
plastic should be fastened ocross the rear of the
clock mechonism as shown. It will support adjustment
shaft to reduce strain and keep it from breaking
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HORMN-TYPE SPEAKER is mounted on the deck or cobin roof. Elec-
tronics-packed plastic cose goes in the cobin. A push of a button
sounds the horn's warning. The toggle switch varies the tone

ORGET ABOUT corroding contacts,
1" heavy solenoids and high battery drain
—this transistorized boat horn eliminates
such problems.

Relying on electronic action, rather than
mechanical, the device is one of the most
efficient ways to convert battery power
into a loud blast of sound. It works in
powered craft with 6-or 12-volt electrical
systems or aboard a sailboat with the add-
ition of a small battery pack. You can put
it together in two or three evenings at a
cost of about $20 including the speaker.

The electronic horn is built around a
2-transistor circuit. When the button is
pressed, the transistors instantly begin a
flip-flop action that drives current around
the circuit in a series of fast-moving pulses.
Fed to the horn speaker, the pulses are
turned into a loud steady tone. The horn
tone can be easily changed by a flick
of the tone switch. Depending on the
situation, the horn can sound a mid-range
tone for normal use or a piercing, high-
pitched tone as an attention-getting alarm.
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For signaling or emergency warning,
make this dual-tone, battery-powered
horn for your boat for about $20

By Len Buckwalter

PARTS LIST

Rl, R2—220 ohms, !5 watt, 10% carbon
resistors

Cl, C3—4 MFD, 50 wvolts, miniature electro-
lytics

C2—2 MFD, 15 volts, minioture electrolytics

J1, 12, 13, J4—binding posts (2 red, 2 black]

Ql, @2—2N307 |or Lofayette SP-147)

S1—spst toggle switch

§2—spst normally open pushbutton switch

Tl—audioc output transformer: primary 48 ohms,
ct; secondary 3.2 ohms; & watts (Lofayette
AR-503 or equivalent)

Spkr—3.2 or B-ohm horn-type speaker

Miscellaneous: Bakelite case 6!/ x 334 x 2 inches
with matching front panel: 2 solder lugs:
iransistor heat sink, 114 x 4145 x V4 inch cut
from aluminum scrap: four No. & fiber wash-
ers, extruded shoulder type; two mica or
composition insulators for mounting tran-
sistars [Cinch-Jones 2W-1): two 5-lug ter-
minal strips with a center-lug mounting foot

POPULAR MECHANICS



The horn electronics are built into a
plastic instrument case. The best place
to begin is at the transistor heat sink.
The metal case of both transistors must
not contact the aluminum heat sink. If
they do, the transistors will be shorted
together and the horn won’t work, Special
insulators (specified in the parts list) are
sandwiched Eetween the transistors and
the heat sink. Be sure there are no
rough spots on the heat sink that might
puncture the insulator and cause a short
circuit. The nuts and screws that hold the
transistors down must also be insulated.
This is done with fiber-shoulder washers.
Wires are soldered directly to the emitter
and base terminals of the transistors. The
collector connection, which is the metal
case of the transistor itself, is made by
placing a solder lug under one of the
mounting screws.

There is one potential trouble spot in
the circuit that should be eliminated be-
fore using the horn. These are the mount-
ing screws that hold the 5-lug terminal

CLOSE-UP view of the cose
with its cover removed. Both
operating switches are ot the
right, hern and power term-
inols are oll on the left end

DOUBLE-CHECK all wiring be-
fore using the hern, ond be
sure buﬂery poiurily is tighl‘.
If not, you are likely to burn
out both power transistors

BLUE

strips to the case. The heads of these
screws are exposed. Since they are not
“ground,” but have live circuit voltage on
them, a short could develop if they happen
to contact a metal surface. (There is no
shock hazard—voltages are far too low.)
The remedy is simple: countersink the
screw heads or cover them with plastic
electrical tape. The transistor cases are
also live, but covering them would inter-
fere with proper heat dissipation. Just be
sure not to let the cases touch any nearby
metal after the unit is mounted. You'll
find the difference in performance when
using 6-volt or 12-volt power is loudness
of sound—lower voltage, shorter range.

Hook up for power through a fuse block
and insert a l-amp. fuse. If there is no
block in your boat, install an automobile
type line fuse in the positive power lead.

To use the horn on a boat that does not
have a power supply, make up a battery
pack of two 6-volt batteries in series. Use
Burgess F4BP's. They should last through
the boating season. L

RED

=32 OHMS
S
i

TRAMNSISTOR
TERMIMNALS

BROWMN
g (BASE)

1= 48 OHMS, CT

(EMITTER) ¢ (COLLECTOR)

BATTERY
12 v

TO CASE
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New in

Electronics

FLASHLIGHT BATTERIES can last from eight to 50
times longer when you recharge them after each
use. Slip them into this plug-in charger overnight.
It will rejuvenate almost all 1.5-volt cells—zinec
carben, alkaline or mercury types. Dynamic
Instrument Corp., Plainview, Mew York. $5.95

DUAL-PURPOSE RECORD PLAYER can be used as
either an automatic record chonger or a single-
play turntable. All you do is insert the proper
spindle. Adjustable counterweight sets stylus
pressure. Garrard Type A, Mark 1l, $79.50. Sold
by British Industries, Port Washington, New York

MULTIPURPOSE LIGHT DIMMER works in reverse.
As it gets dark, lights are turned up cutomatically.
Additional manual control lets you set the light
level when you're at home. Alluralite can handle
up toe 300 watts of incandescent lighting. i
$29.95, Fasco Industries, Rochester, New York

KEYHOLE GROPING can be reduced with this
Key Beam, which uses tiny silver energy cell.
Squeeze the key holder and a microminiature
lomp lights. It should give up to two years serv-
ice before a new 34-cent battery is needed. $2.95,
from Flex Electric Inc., Long Island City 1, M. Y.
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AC Spark Plugs
_give you full gasoline power

e = T =t o
- % ,""ﬁ:‘- = I i .,:L-I_... 1
A 3

Today's gasolines are refined to give top ACs unleash maximum gasoline power with
mileage, peak power. |deal mates for AC a full-bodied spark; give full power longer
Fire-Ring Spark Plugs because . .. because they're self-cleaning.

AC's exclusive Hot Tip design heats faster To get all the power you pay for at the pump
to burn off power-robbing deposits . . . puts —team up your favorite gasoline with new
the big punch in your gasoline. AC Fire-Ring Spark Plugs.

Y9 FIRE-RING SPARK PLUGS

AC SPARK PLUG % THE ELECTROMICS DIVISIOM OF GEMERAL MOTORS
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Fast, drop-in loading with new Kopak Duex 8 Cassette

New Kopak Electric 8 Zoom Camera

Gives you the drop on

New fast loading, plus battery drive and electric
eye keep you always ready to shoot!

You don’t miss any action with this camera.
It uses regular 8mm film—in the handy new
Kopak Duex 8 Cassette which just snaps
into the camera. At the end of the first
25 feet, flip the cassette over! You're set
to go again in seconds! Preload several
cassettes and you can shoot
roll after roll of action!

No winding! Four
powerful batteries

Koldtak

TRADE MaARK
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drive the film steadily, silently through the
camera. Viewfinder signal tells when it's
time to replace batteries.

Zoom smoothly from wide-angle view to tele-
photo close-up . . . and see the zoom right in
the big viewfinder. Electric eye automati-
cally keeps the f/1.6 lens adjusted to the
light. For special effects, you can lock the
lens at any setting, or set the meter for more
or less exposure than normal, when desired.

You can shoot at regular 16 frames per
second or frame by frame for special titling

EASTMAN KODAK COMPANY,

Enjoy Walt Disney's “Wonderful World of Color® Sunday evenings, NBC-TV

FOPULAR MECHANICS



any action!

and animation effects. Built-in filter lets you
use the same roll of KopacaromME II Film,
Type A, indoors and outdoors.

Be ready for any action. See the fast-
shooting new Kopak Electric 8 Zoom Cam-
era soon at your Kodak dealer’s. With pistol
grip, hand strap, shoulder strap, and one
cassette, less than $150. Batteries extra.

For brilliant colar, sharp detail,
load with KopacHroME II Film! And
for convenient direct-mail proc-
essing of your films, use Kobak
Prepaid Processing Mailers. Avail-
able at your Kodak dealer’s.

Rochester 4, N. Y.

Price subject to change without notice.
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CLINIC FOR HOMEOWNERS

My lawn is getting rather thin with a
! few bare spots, and although I've ap-
plied a fertilizer I think it needs reseed-
ing. I'm told this can be done better in fall
than in spring. But how? De I just sow
the seed over the existing lawn, working
it into the bare spots, or is there some bet-
ter way?—L. A., Kan.

__\ Yes, you can proceed as you suggest
"% with a reasonable chance of getting
a catch of new grass, assuming, of course,
that the remainder of the growing season
is favorable. If we can judge correctly
from your description of the present con-
dition of the lawn, it needs cultivation,
that is, a stirring of the top soil to permit
water and added plant food to penetrate
more readily to lower levels. This can
best be done with a lawn spiker, a tool
you can usually rent from your hard-
ware dealer. This unit, weighted to pene-
trate about 1% to 2 in., does an excellent
job of loosening the soil without injuring
the grass. Go over the entire lawn with
this unit before seeding and applying
fertilizer. Then sow seed uniformly, apply
fertilizer and follow with a second spiking
to work the seed into the soil. Treat spots
with a somewhat heavier seeding. Then,
unless rain follows immediately, water
lightly. Continue watering at intervals
unless frequent rains add ample moisture.

1 have an old heirloom upright piane
Ql’d like to refinish. Tone is still good
but the case appears to have some light-
colored wood with an artificially-grained
finish which is now grimy, dark colored
and scratched here and there. How should
I go about refinishing to make the instru-
ment more presentable? M. G., N. Dak.

\ Probably the best procedure is to give
£ the whole case a thorough sanding to
remove the “grime” and scratches and
then apply an undercoater and two or
three coats of colored enamel. Sanding
is going to take time as a thorough job
will be essential to get a smooth surface
over which to apply the finish coats. It
is best to first remove the keyboard and
then all the panels that are removable
and work on the panels separately. There's
no need to remove all the original finish.
A smooth surface is all that is necessary.
Once you get a smooth surface you're
ready for the paint job. The first coat
should be a white or tinted shellac enamel.
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This will serve as a primer or base coat.
Although you can apply the base coat and
finish coats with a brush, you'll get a
better job with a sprayer. Usually you can
rent a sprayer from your local paint
dealer. Take special pains to get a uniform
base coat. Hit all the edges and corners
first, then finish the large surfaces with
uniform, sweeping strokes, making sure
you get full coverage at all points. Allow
to dry four to six hours, then follow with
the finish coats in the desired color and
using the same application technique. Old
ivory or bone-white semi-gloss enamel
makes an excellent finish for an old piano.

( During the warm weather, damp spots
1) appear on the plaster above my bath-
tub at the end where the faucet comes
through the wall. The spots appear above
the faucet. I've searched everywhere for
a leak—in the piping and in the roof
above the point, I can find no indication
that either the roof or the pipes are leak-
ing. My bath is not tiled and if something
is not done soon the plaster will be badly
damaged. Any suggestions?™—W, L., N. J.

x You do not say, but we assume you
4} have a shower head. A slow, drop-at-
a-time leak in the shower head line is a
possibility that might give little evidence,
even on a close examination. There is an-
other possibility, If you take warm
showers in the summer this seems un-
likely, but if yvou take cold showers then
condensation on the pipes may be a cause,
There must be an access door or opening,
possibly in a closet, directly back of the
shower head. If you examine the shower
line through this opening at any time the
shower is being used, or shortly thereafter,
vou may find the pipe covered with con-
densate, This could drip from the hori-
zontal run of the pipe at the point where
it passes through the wall, and, of course,
could be the cause of the damp spots you
see on the room side of the wall. If this
is the case, then a wrapping (of material
made especially for the purpose) cover-
ing the entire length of pipe within the
wall is the cure.

As o service to Popular Mechanics readers in
solving the hundreds of problems pertaining to a
home—inside or out—vyou are invited to present
your problems to The Clinic Editor for his helpful
odvice. Address your questions to The Clinic
Editor, Popular Mechanics Magozine, 575 Lexing-
ton Ave., New York 22, N.Y.
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DREAM KITCHEN?

YOUR BUILDING
SUPPLY DEALER

IS YOUR BEST
ONE-STOP SOURCE FOR
COMPLETE, RELIABLE

HOME IMPROVEMENT SERVICES

Your local building supply dealer has care-
fully built a solid reputation for providing
top value in all types of home improvement
services. Whether you “Do-It-Yourself''—or
have him do it—the long-established build-
ing supply dealer in your community is your
best one-stop source for « COMPLETE
HOME IMPROVEMENT SERVICES - EXPE-
RIENCED HOME IMPROVEMENT GUID-
ANCE « ALL THE LATEST, BEST BUILDING
MATERIALS, TOOLS, HARDWARE, PAINT
e TOP VALUE...BUDGET TERMS.

LOOK FOR THIS BANNER

Building Supply dealers display-
ing this banner are participating
i a new cuslomer-satisfaction
program sponsored by their in-
dusiry’'s leading magazine,
Building Supply News. Buy
where this banner is displayed.
It's your assurance of qualily

and sermice al a fair price.

HOME
IMPROVEMENT
) SERVICE=2

Wo fraturn the best in Buiding Matarials, Pait, Hardeare, ks
(T

Prepared as a public service by Building Supply News, Cahners Publishing Co., Inc.
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When you buy a Channellock, you get
two exclusive patented features you
can't get in any other adjustable plier:

@ Smooth-working, machined, un-
dercut channels. The tighter you
grip, the tighter they lock.

@ Reinforcing rib for added strength
when you put the muscle to a job.

Only Channellock—the original tongue
and groove plier—has these features.
Be sure you're gelting the genuine
Channellock . . . look for the trademark
on the handle. Your choice of five jaw
capacities: Y2, 7a, 1'%, 2and 2% inches.
Write for catalog showing our com-
plete line of pliers. Champion De-
Arment Tool Company, Meadville,
Pennsylvania.
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The Starter Motor

(Continued from page 162)

nected (the control terminal) to the con-
tact terminal. Crank the engine. If the
starter spins, the magnetic switch is OK,
and the fault lies in the ignition switch or
inside the starter.
® To check 12-v. Studebaker starters and
magnetic switches with a single contact
and an external ground, connect a jumper
from the switch-control terminal to
ground. On magnetic switches with two
control terminals, disconnect the wires
from both terminals. Then, conneet two
jumpers—one from the “hot” side of the
battery to one of the switch terminals, and
another from the other terminal to ground.
In either case, crank the engine. If the
starter turns, the switch is in good condi-
tion and the fault lies in the ignition switch
or inside the starter. If this test shows the
switch to be defective, you can easily re-
move the switch and replace it.

Checked by a Jumper

Solenoid switches without relays and
those with separate relays are checked by
connecting a jumper from the “hot” side
of the battery to the control terminal
of the solenoid. Crank the engine. If the
starter turns, the switch is OK, and the
trouble lies with the ignition switch or
inside the starter.

The last common trouble is a starter
motor that spins, but does not crank the

| engine. This can happen to any starter,

whether it is an overrunning clutch type
or a Bendix type. The cause is a defective
drive or broken teeth in the flywheel. In
any event, this is usually a job for a pro-
fessional mechanic.

If the source of starter difficulty isn’t
detected by these circuit and switch tests,
the starter must be removed from the
car for bench test and repair. This job
is usually one for a mechanic.

A thing to keep in mind if you take
your car to a mechanic, is what we said
before: a starter seldom goes bad internal-
ly. Many times, starter troubles can be
cleared up by taking the starter apart
and cleaning it. Any dirt inside the motor
will cause resistance, resulting in less
than full output.

If a starter malfunction is caused by
bad brushes or poor brush contact, it

| would pay to have the starter repaired
| by replacing the brushes. Major damage,

such as shorts in the field windings,
broken pinion gear teeth, bad bearings or
thrown solder from the armature, will
mean a big repair bill. In these cases, it
may be worthwhile to simply buy a new
or rebuilt starter. * & ok
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Mechanized Billy Goat

(Continued from page 94)

45:1 and 25:1) together with the fluid
coupling allows any speed selection rang-
ing from zero to 25 m.p.h., and the trans-
mission can be shifted from one range to
another at any speed. Throttle and brake
are hand-operated. The machine has an
overrun mechanism for positive steering
that allows the front wheel to travel
farther than the rear wheel when making
a tight turn. The chain drives are self-
lubricating and have 10 times the strength
actually needed.

The fuel tank carries an eight-hour
supply. If the wheels are not to be used
for flotation, they may be used to carry
extra fuel or even drinking water. Each
wheel drum has four and a half gallons
capacity, and the two wheels can carry
enough fuel for five days' operation. A
small plastic squeeze pump is used for
transferring fuel.

Look, Ma, No Springs

The vehicle has no springs and its low-
pressure (5 pounds) 6.70-by-15 tires serve
both as suspension and as shock absorbers.
The tires are spread to a seven-and-one-
half-inch tread and impose no more than
two pounds per-square-inch pressure on
the ground, This light “footprint” doesn’t
tear up the surface and allows positive
steering even when traversing a hillside
of snow or sand.

The Trailbreaker was designed strictly
as a remote-area vehicle, for cross-country
travel whether or not there are any trails.
It can be licensed for road use by installa-
tion of an alternator, lamps and other re-
quired equipment, available in kit form.
Only now on the market, many uses are
already being suggested for it. Farmers
and irrigators can traverse soft ground
with it. Timber cruisers could more than
triple their operations, using a paint spray
from a pump operated by the engine to
mark the trees that are to be cut. Fences,
power lines and pipelines can be patrolled
without the need of maintaining trails.

It would be ideal for military use. It
can operate in areas where the Jeep would
be useless, and would make any armed
patrol more mobile. It could be used for
guerrilla attack, actually bringing back
the cavalry on modern motorized lines.

Nethercutt's customers are suggesting
new uses for the machine every day. But
it may prove most popular as a hill-climb-
ing vehicle for hunters and fishermen. The
company's usual customer seems to have
only one stipulation when he orders a
Trailbreaker—"“It must be delivered be-
fore the opening of deer season!” * %%
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Werdewells fmous L3
"BLUE
TACKER”

Handles
every
tacking joh!

The “professional” tool for all
home projects: ceiling tile, insula-
tion, screens, upholstery, wall
plank, weather stripping, etc.

Markwell
Fatenl
# 2,265,361

Uses 12 different
styles and sizes of
staples (instantly

FREE SERVICE whenever needed! mlerchan_ged]
See your lumberyard or hardware  1Of every indoor
dealer. Write for FREE booklet  and outdoor
"TACKING TIPSTER." tacking job

Menkeawrell *Mig. Co., Inc.

Dept. 2308, 424 West 33rd St., New York 1, N. Y.
(Quality Tacking Tools Since 1919)

Tool of a dozen uses!
Motorized! Ready to plug in and spray! Use it to
paint anything, from a toy to a house. Does an hour’s
painting in just minutes. Pays for itself on the first
big job. Also use it to spray insecticides, weed killers,
liguid fertilizer; vacuum, tire inflator, etc. A real
professional tool needed in every work-shop. Ask
for Speedy Sprayer “Compact” No. 404, ;3995
Sty binghass Dopovws Wit
Write for " How to Spray™ booklet and catalog.

W. R. BROWN CORP.
Specialists in Portable Sprayers Since 1921

2635 N. NORMANDY AVE., CHICAGO 35. ILL
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12-M.P.H. Scoot-Car

{Continued from poge 144)

a V-pulley which slips onto the wheel
spindle to which it is locked with its set-
screw and additionally locked by a cap-
screw long enough to permit the threaded
end to enter a hole drilled in the hub of
the rear wheel. On the opposite side of the
wheel a smaller V-pulley, with the rim
cut away as indicated, serves as a spacer
and a hub for the driven sprocket. It is
locked to the hub of the rear wheel in the
same manner as the brake drum. The
brake band is a length of %-in. V-belt,
one end of which is attached to the top
face of the deck with two wood screws.
The other end is doubled back on itself
to form a loop around an S-hook, the
latter attaching to the short arm of the
brake rocker.

The brake rocker is carried on a shaft
supported in hardwood bearings bolted to
the underside of the deck. The brake-re-
turn spring attaches to the long arm of
the rocker and to one of the pillow-block
bearing bolts. The second S-hook attaches
to the long arm of the rocker and to a cable
eye which connects to the 3/16-in. wire
cable from the brake pedal. Note that
turnbuckles are provided on both brake
and power cables for adjustment.

The Control Rod

The power-control cable reaches from
the turnbuckle to one end of a pivoted
lever. The other end of the lever connects
to the control rod, part No. 49. The free
end of the control rod is bent at right
angles, drilled and cotterpinned to the
sliding contact, part No. 73. The lever is
returned by a spring, one end of which is
hooked to a bracket screwed to the under-
side of the deck, see parts No. 51 and 52.
The resistor, which is the carbon core
from a dry cell, is mounted in brackets,
parts No. 74 and 75, and is drilled and tap-
ped for three Yi-in. flat-head screws and
two Yi-in. capscrews, the latter holding it
in place between the brackets. Drilling
and tapping must be done with care, the
tap holes being drilled slightly oversize so
that the tap cuts only a 50 to 60-percent
thread. One screw of the three shown
takes the end of the battery cable, the
other two, which are contacts through the
resistor, are fitted with squares cut from
1/16 x 1%-in. flat steel and center-counter-
sunk to take the heads of the screws flush.
In the off position the spring-loaded slid-
ing contact arm contacts an insulating
strip of hardboard, part No. 71, which is
attached to the ground strap. This type
of switch (in effect a rheostat) prevents
heavy current surges and reduces arcing
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in the control switch to the minimum.

The motor-mounting brackets are made
right and left and are so placed that the
regular mounting lugs on the motor can
be utilized as fastenings. Note especially
how the aluminum ground strap from the
motor terminal is bent so that it passes
through the large hole in the chassis, the
lower end being held in place by the bolt
on which the sliding contact pivots, It will
be noted that there is an L-shaped retainer
attached to one of the brackets supporting
the resistor. This has been lowered in the
photo for clarity. It has, however, been
replaced by a large washer, part No. T6.
This retainer prevents the insulator, part
No. 71, from swinging out of position.

Seat of Plywood

All parts of the seat except the risers
are made from 3z-in. plywood and all
parts are joined with 1 x 1 x %-in. steel
corner angles which are readily available.
Care must be taken when locating the
front and side risers to see that the holes
in the attaching corner angles register
with those in the deck to which the seat is
attached with bolts and wing nuts. Note
also that the inner end of the rear fender
is attached to the back of the seat with
corner angles, small bolts and wing nuts.
The front fender is bracketed and braced
to the deck and serves not only as a front-
wheel fender, but also as a support for the
steering post, or column. The brake and
power pedals consist of a 3-in. T-hinge
and a pedal, or pad, of plywood, and a
bracket which takes one eye of the turn-
buckles. The hinge leaves are attached to
the deck with wood screws.

The bumper is a length of 12-in. thin-
wall conduit and is held in place with six
flat-steel brackets screwed to the under-
side of the platform with wood screws
and to the thin-wall conduit with self-
tapping screws or sheet-metal screws.
Rubber crutch tips are slipped on the open
rear ends of the bumper. It may be at-
tached either before or after the cornering
wheels are in place. These wheels are car-
ried at an angle of 15 degrees on heavy
outrigger brackets bolted to the deck.
Finally, install the steel-angle brace.

All that remains are installation of the
battery cradle, the 6-v. battery and the
foot and seat mats which are cut from
corrugated-rubber stair treads and ce-
mented to the deck. The taillight can be of
the type pictured and detailed and wired
into the power circuit, or you can use a
battery-powered bike headlight and cover
the lens with red cellophane. Also, you'll
probably need to do some adjusting of the
brake and power-cable turnbuckles to
get the controls working right. * &

POPULAR MECHANICS



send for
it today!

world’s
largest
electronics
catalog

mail coupon for your money-saving
ALLIED uirace 1964 CATALOG

m::: ::m’: over 100 great build-your-own anghf—Kﬂ‘s"
* Everything in Stereo Hi-Fi see what's new and best in sfereo hi-fi
* KNIGHT® Super-Value Hi-Fi :
5 Ciltcosis hn:'z'_w::;' i save on the very latest in CB radio
- Latest FI-AM 8 AM Radios top buys in tape recording
: ::::‘;!t:.uz:’ F: :lunss::rils everything in ham radio
pmen
» P.A. Systems, Interecoms ge——
* Test & Lab Instruments SEND FOR YOUR COPY TODAY HWTIT
e TV Tubes & Antennas N e e o Sw o e o e —
» Parts, Tubes, Transistors, ALLIED RADIO, Dept. 6-H E="-
Books, Tools, Hardware : 100 N. Western Ave., Chicago 80, Il ‘ o :
NO MONSY DOWN: § O Send FREE 1964 ALLIED Catalog " i
Now! More Buying Power with | [ ]
Your Allied Credit Fund Plan! [ Name_ ]
satisfaction guaranteed or your money back : Address =
ALLIED RADIO ; -
j City Zone___State i



He Makes Accidents Obsolete

(Continued from page 104)

turned less than 12 times a minute. Once
this was established, technicians simply
designed a drag brake to keep the door
from turning faster than that.

Not all problems are solved so easily.
The escalator trick took some doing. That
project began when hazard hunters re-
ported that among 300,000 claims that
Liberty is called on to settle each year, a
number were for injuries on moving stair-
ways. Many, particularly agonizing, were
for the torn feet of children.

“That’s the kind of accident that gnaws
at your insides until you've licked it,”
Crandell says. “We soon discovered that
most victims were little boys from four to
six years old, that they nearly always
wore sneakers and that it always hap-
pened on the way down. Experiments soon
showed us why. By tucking a toe into the
crack between the apron and the edge of
a moving step, the sneaker sole is forced
back against the next riser and makes a
lovely squeal. The fact that the foot is
already caught doesn’t bother the young-
ster yet. The foot is comfortable and the
friction makes it feel warm. But at the
bottom, as the riser slides down to nest,
friction wedges the foot further and
further down. Ahead are the awful comb-
plate teeth, where the treads disappear
beneath the floor. Then it's too late. The
result is a horribly mangled foot. In a
typical case, three toes and part of a boy's
foot had to be amputated.”

Foot-Saver Switch

Out at Hopkinton, technicians went to
work. First they found that an escalator
can be stopped in 11 inches without throw-
ing people off their feet. So, about one
foot from the comb-plate, Crandell had
them equip each side of the escalator with
an automatic pressure-switch that shuts
off the power the instant anything—such
as the edge of a sneaker or shoe—contacts
it. Today, most escalator manufacturers
incorporate the switch in their product.

In some instances policyholders them-
selves come to Liberty with their prob-
lems. That's what happened in the case of
the shopper carts. Several New England
based supermarkets were having trouble
with runaway carts bumping into moving
cars, creating havoc and, occasionally,
panic when a toddler was perched in one.
Hopkinton engineers solved the problem
with a braking mechanism that would go
“on” whenever the cart was unattended.
A push or pull on the handlebar released
it. No more runaway carts.

Dozens of tricky accident preventers

192

like that pour from the Hopkinton brain
factory every year. To eliminate accidents
resulting from delivery men jumping on
and off vehicles, Crandell had ignitions
wired to prevent the driver from starting
his motor until the truck door closed.

To prevent drivers from slipping and
falling in winter, he brought heat from
the engine to keep the steps warm. Now
ice can't form on them.

Multiple reports of ugly accidents in
loading docks and construction excava-
tions, when heavy trucks backed up and
crushed unwary workmen, succumbed to
an easy solution: trucks were equipped
with a loud buzzer that sounds off auto-
matically the moment the truck backs.

Sonar Back-Up Alarm

A more sophisticated wversion of this
howler is a device designed to alert the
driver, instead of frightening everyone
within earshot to immobility. Actually a
tiny sonar set, it operates on the same
principle as a bat’s homing equipment.
Sensing elements on the rear of the van
send out ultra-sonic impulses. The signals,
reflected by any object closer than 20 feet
behind the backing truck, are picked up,
amplified, and shot through circuits to
trigger a “blip” on an instrument dial
in the cab. The device can be set up to
sound an alarm at any desired distance
within the 20 feet. Developed by Research
Director Allen L. Cudworth at the Hop-
kinton Research Center, it is still under-
going field trials. But it works.

Since the nature of industry makes it
susceptible to accidents, much of Cran-
dell’s attention is focused on this area.

Safety inspection, Crandell believes, has
little value in industry when it becomes
routine. For all his objectivity, the chief
hazard hunter rumbles with quiet anger
when discussing some needless tragedy,
and his eyes grow thoughtful as he counts
the lives that might have been saved by
common sense and a little foresight.

“You have to keep alert for accidents
that have never happened before,” he says.
Though hard-put to keep up with new
hazards introduced by bigger bulldozers,
taller cranes, more gigantic projects, fast-
er and faster machinery, these are the
things that keep Crandell and his hazard
hunters in business. The installation of
giant, high-speed looms in an old New
England mill result in a nifty new safety
device. When he first saw the looms, Cran-
dell warned the owners that they were too
much for the ancient walls. He knew that
high-speed looms had recently collapsed
two old German mills—one with a loss of
14 lives. The Yankee mill owners didn’t

(Please turn to page 194)
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He Makes Accidents Obsolete

{Continved from page 192)

believe him. Two weeks after they start-
ed rolling, a 152-foot crack showed up in
walls thick enough to have held up a
medieval castle. Crandell was called back.

To solve that one, engineers made slip-
pery plastic shoes for the machines, allow-
ing them to move back and forth without
taking the building with them.

There's plenty of hazard hunting left
for the future, as Crandell and his men
view it. Qut at Hopkinton, dozens of new
projects are under way all the time. “We
know,” says Crandell, “that some people
can create accidents where none would
exist. But they're not the only victims.”

Aerosol Barrage

“Right now our warehouses are full of
aerosol bombs. Pressures are always dan-
gerous and we have a lot to learn about
aerosols for this reason. Recently, a young-
ster took a can of spray to make snow on
a Christmas tree. Ironically, the label read
‘Merry Christmas’. He put the can in hot
water to perk it up, shook it, and lost his
jaw and one eve when it exploded.”

Today at Hopkinton, aerosols of all
kinds are being exploded deliberately to
see what happens. Though hazard hunters
point out that the industry’s record has
been excellent, as far as the public is con-
cerned, they admit that the problem is
like lightning—no one knows where it
will strike. When standard aerosols were
thrown on a fire at Hopkinton, some cans
were found 300 feet away. Twice, the steel
tailgate of a pick-up truck 150 feet from
the fire was ruptured by the impact of
empty 12-ounce cans. Having found a po-
tential cause for trouble, the safety engi-
neers are on the trail of an answer for it.

In the basement of his laboratory, Cran-
dell has built an “unprogrammed” auto-
mobile driving simulator unlike any oth-
er known. In it a student can look through
the windshield and steer himself down any
road he wishes in the panorama projected
in front of him. If he steps on the gas, the
view through the windshield moves fast-
er. When he hits the brake, the view stops
with him. He can steer off the road, crash
into other vehicles. As he goes along, a
stylus measures his reactions. “We think
we can learn a lot,” says Crandell, “by
measuring and counting the steering re-
versals a student makes while driving.”

Crandell believes that current driver
training stops short of the most important
instruction. “Everyone is taught to drive
under ideal conditions,” he says. “No one
gets any real experience in how to handle
a car in a crisis situation.”
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Consequently, he's going to build a |

“skid school” in an unused parking lot be-
side the lab. “We'll run a line from the
hydrant through a supply of liquid soap,”
he reveals, “and slick down the entire
blacktop lot. Then we'll take trainees out
in cars and deliberately throw them into
skids. We'll teach them how to come out
of a skid. It's easy when you know how.”

If you think Frank Crandell is fooling,
think again. His “Alertomatic” device
evolved out of the same sort of wild ex-
perimentation. This incredible gadget, de-
signed to keep sleepy night drivers on
their toes, is a real Rube Goldberg—but
it works. A dashboard light goes on inter-

mittently. The driver turns it off by tap- |

Eing the horn. If he doesn’t tap, the horn
lows by itself. If that doesn't wake him,

the ignition goes off and on, jogging him. |

If he's still dozing, it kills the engine.

Crash-Cushioned Car

Hopkinton is full of experimental cars.
Most famous is “Survival Car II,” featur-
ing 24 modifications including roll bars,
immovable seats, whiplash preventers,
harnesses and a fire-extinguisher system.
According to the hazard hunters, it would
be almost impossible to be seriously in-
jured in a crash in that vehicle.

More than anything else, Crandell would
like peonle to pick up his ideas and use
them. He knows they would pay off in
lives saved. In one year, Liberty returned
$41,500,000 to policyholders on a total pre-
mium business of $350,000,000. On one 30-
mile tunnel job, the contractor's premium
was reduced from $2,410,000 to $1,723,000,
largely through use of the geophone.

Whatever happens, Frank Crandell can |

look back on one of the most productive
and worthwhile lives that man has known.
A contracting career of his own—includ-
ing construction of a Chilean railroad,
work in New York subways, a Westches-
ter County development and a parkway
bridge—he considers incidental. He says

his real work began with hazard hunting. |

He won't talk much to strangers about
his wife, a busy, practicing physician, or
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his married daughter and two grandchil-
dren. His private life is a private affair.
Ask him about his future plans and he
may tell you about the schoolboy who
came to see him in order to find out what
a safety engineer does. “I told him some
stories about our projects,” says Crandell.
“Then he asked, ‘What do you do in here?'”
“l solve problems,” I told him.
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The Riddle of the Black Boxes

(Continued from page %1)

pect the Reds of testing nuclear bombs
millions of miles out in space, high flying
satellites can be lofted to monitor results.

While these watchdogs and the under-
water black boxes are filling a large hole
in our detection system, the brunt of our
nuclear blast intelligence depends on huge
manned seismological stations, the first of
which was the Wichita Mountains site.
Others are on the Cumberland Plateau in
Tennessee; Tonto Forest in Arizona, and
stations near Baker, Oregon, and Vernal,
Utah. The Arizona station will be a test
bed for new equipment and ideas.

Giant Seismic Centers

These observatory complexes feature 10
to 100 seismometers of all types tended by
crews of six to 20 men plus mobile data-
gathering units, Photomultiplier tubes
magnify signals from the seismometers
and record them on magnetic tape, while
a pencil of light traces them on film. The
tape or film is marked continuously by
a timer that is never more than one-
tenth of a second away from true Green-
wich time. The tape is fed into a large
room full of permanent storage reels, per-
haps after first recording its data in a fast
computer. The film is processed in a high-
speed darkroom and, in a little more than
10 minutes, displays its picture.

The sensitivity of a single detection
station still depends more on clever loca-
tion of proven equipment than it does on
souped-up instruments,

Our underwater stations are one of the
fruits of recent research. So are our
“deep-hole” units. Project Vela-Uniform
scientists found that deep wells are usual-
ly very quiet, seismically speaking. Two
seismometers in deep wells may do the
work of 10 or more surface units. A new
triaxial seismometer replaces several units
formerly operated simultaneously to spot
the direction of a seismic wave. Radar-
type scopes display the direction and size
of underground events for wvisual study:
computer systems rapidly sum up the re-
corded signals of a wave as it passes across
an array of many seismometers.

More important, ARPA and ACDA
scientists now have had enough experience
with signals from planned nuclear tests
so that they can interpret data with great-
er confidence than, say, five years ago.

Recent improvements have made our
seismometers only a little more sensitive.
But scientists have developed better ways
of using them. Groups of the units, for
instance, used in new geometric patterns.
have increased the over-all efficiency of
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observatories. Seismometer arrays, usually
10 instruments, now are arranged so that
local background noise, such as rail and
highway traffic and even wind-caused
seismic noises cancel each other out. Sig-
nals from distant underground blasts are
analyzed by computers. The large
“summed” signal from a far blast or
guake now stands out more clearly.

Though all this improves our ability
to spot distant seismic events, the identi-
fication of quake or nuclear test is still
a ticklish question.

Most earthquakes push some ground
away from the epicenter (the spot on the
earth’s surface directly above the deep
center of the quake, or hypocenter) and
cause some ground to fall toward it. Thus,
some seismic stations will record first
motions away from the source, and others
will record first motions toward the
source. Shock waves from a man-made
explosion, on the other hand, always travel
away from the center of the blast.

Stations must be extremely sensitive
(have high signal-to-noise ratios) to spot
that first motion reliably. But, when
monitors learn that an underground event
registered both compression and rarefac-
tion waves, they know it was a quake.

Quakes Vs. Bombs

A better technique is to examine the
record traced by the waves that reflect
from the earth’s surface directly above
the event before beginning their cross-
country travels. These indicate the depth
of the seismic event clearly. Scientists
agree that any event 40 or more miles
deep is a gquake, not a man-made blast.

Some shock waves push the earth at a
seismic station up and down, others rock
it back and forth. The total movement
may be just a few microns (the smallest
registered motion was about 20 microns
in diameter). Not much movement, but
it can be detected and measured.

Four different types of seismic shock
waves come from quakes or bomb blasts.
In the order they reach a seismometer,
they are: P-waves, or “pressure waves’,
move through the earth away from, and
then reflect back toward the shock source
—like sound waves traveling through air.
S-waves, or “shear waves”, move by pro-
ducing motions back and forth across the
wave's traveling direction. They move at
a slower pace than P-waves but go far-
ther. L-waves travel horizontally over
the earth's surface rather than through
dense underlayers, and don't go as far as
either P- or S-waves. “Rayleigh waves”
move vertically, at right angles to the
direction of travel.

When a dozen or more clues in a given
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blast fail to identify the event as a quake,
then our monitors suspect an underground
blast. At this point, in our proposed test
ban treaty enforcement plan, the U.S.
Arms Control and Disarmament Agency
would call for certain information from
the Central Intelligence Agency, the De-
fense Department’s Intelligence Agency,
the U.S. Geological Survey and the Coast
& Geodetic Survey.

“Spoof-Proofing”

The ACDA will prepare a “travel fold-
er” containing everything the contributing
agencies know about the suspicious blast.
If it is over or near a city, the event will
be ruled out. Earthquakes happen under
cities, but people don’t test atomic bombs
there. If the blast comes from a known
weapons test area, or from a remote ter-
ritory, the agency will call for more in-
telligence reports.

But most scientists and diplomats dis-
count the possibility of “spoofing” a de-
tection system. The fact of an explosion
cannot be hidden. A nation conceivably
could try to cover a small blast in one
location with a larger blast in another
location. If carefully phased, this would
hide a small test from a single detecting
station but would give it an even bigger
seismic kick to wonder about. Small
charges planted between test sites and de-
tection stations would confuse the seismic
records, but only those of surface waves.
Test detection relies much more on deep
earth waves.

The experts know that a better way of
hiding nuclear tests would be to conduct
them in areas where earthquakes are
common. Tremors emanating suddenly
from a region of low seismic activity, like
Kansas, would arouse suspicion. But nu-
clear blasts in the Kurile Islands and the
Kamchatka Peninsula of the USSR'’s Paci-
fic coast, where over 70 percent of that
nation's earthquakes take place, could be
distinguished from quakes only by a large
complex network of stations.

Islands Unstable

A few manned stations in Japan would
do the trick under good conditions. But
seismic conditions in Japan are among the
worst in the world. The islands are
perched on an unstable, constantly shift-
ing rim of crust material jutting up from
the Pacific Ocean floor.

Hence, the proposal to plant under-
water black boxes all around the penin-
sula. These devices, less than 10 feet tall
and two feet in diameter, lack only one
component of the large manned stations
and the unmanned wvaults: they have no
device for recording the very low fre-
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quency waves that take many seconds
to pass a station. But even this item is
now under development.

The larger “seismic vaults”, containing
long period seismometers, are what the
Arms Control agenecy would build in the
USSR if someday a test-ban treaty is
signed. Data from the sealed vaults would
supplement information from our own
network outside Russia.

The ticklish question of whether seven
on-site inspections annually inside the
Soviet Union would be enough to prevent
cheating remains. Many scientists believe
seven (or even less) would do the job.
They don’t guarantee that every test
would be spotted. They think that most
of the very small tests would be missed
or at least remain in doubt. But on-site
inspections, they say, would at least slow
the nuclear arms race considerably.

Our Detection “Spees”

To be on the safe side, the Arms Con-
trol group actually would operate at
least 15 manned stations, plus the under-
water stations necessary to fill in the gaps.

Here is what could be expected from
the agency's system:

* Detect one-kiloton blasts detonated in
granite. (The Hiroshima bomb was equal
to 20 kilotons—20,000 tons of TNT.)

* Detect a two to six-kiloton test in the
rocky voleanic soil at the Nevada test site.

¢ Detect a 10 to 20-kiloton test in loose,
sandy, dry alluvium.

This looks like the Russians could get
away with tests of small, battlefield-size
weapons. However, ARPA points out that
these are the figures for reliable detec-
tion of every test in the size range and
the Reds know that we would detect a few
smaller tests. Also, there are only two
suitable alluvial areas in the USSR, These
could be given special attention.

The figures quoted above are for tamped
tests of weapons well coupled with the
earth. What about “decoupled” tests of
weapons suspended in huge caverns?

According to ARPA, such tests would
be costly and time-consuming. Test ban
violators would have to dig out a cavern
360 feet in diameter to muffle a 10-kiloton
blast; 770 feet for a 100-kiloton explosion.
The U.S. took three years to conduct
decoupled tests in Mississippi.

That briefly is the black box story. But
the Joint Committee on Atomic Energy
may be right after all. There may really
be no black box. Dr. Charles C. Bates,
director of Project Vela-Uniform, stopped
the writer in a Capitol corridor one day
recently. “About that black box,” he be-
gan. “You know it's not really black. It's
more of a dark gray.” L
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wheelbase the new Chevrolet will have.

Convertible Mice

The increased size of 115-inch wheel-
base was not as much of a factor in the
change from unit construction to separate
frame and body for these cars, as was the
increasing popularity of convertibles, Have
you ever heard the mice that live between
the windshield and top of a unitized con-
vertible?

Buick Special and the Olds F-85 will
have a new cast-iron version of their com-
pact V8, and displacement is expected to
be upped to about 300 cu. in. from the 215
cu. in. being used on the current engine.
Both cars will share the Buick Special’s
V6 and Tempest will continue its own op-
tional 326-cu. in. V8.

In addition to abandoning its slant Four
engine, Pontiac Tempest is expected to
drop its controversial transaxle in favor
of a forward-mounted transmission and
driveline,

Big Transmission News

New transmissions are, by the way, one
of the big 1964 stories, both at GM and
Ford. GM is phasing in a new automatic
made up of three-speed planetary gearing
and controls derived from the present
Hydramatic plus a new torque converter.
It won't replace all Hydramatics at once,
but look for it in the full-size lines as a
replacement for the unpopular three-
speed Hydramatic in current use, The
new (for GM) transmission offers a nice
balance between performance and econ-
omy, with the torque converter filling in

 smoothly between the gear ratio steps.

Expect to see it first on the Buicks, later
on Pontiacs and Oldsmobiles.

The BOP compacts and the new inter-
mediate Chevrolet may adopt a revised
version of the transmission now used on
the Buick Special.

Oldsmobile is expected to add a new
series in '64, one that will fall between the
Dynamic 88 and the Super 88. It will use
the basic 88 body shell, but have a very hot
engine and some fancy identifying trim.

General Motors’ A, B, Cs

Technically, GM will return in 1964 to
the old A,B,C body shell system it used in
the mid-Fifties. Expensive but out-of-
sight stampings such as some of the cowl,
floor pan and inner door structures are in-
terchangeable between lower and higher
price GM cars, though the outsides will

POPULAR MECHANICS



look quite different, of course. This is
GM'’s big cost-cutting secret. Currently,
you can replace your Cadillac windshield
at a Chevy dealership for $50 less. Door
handles on an Olds 98 and a Corvair are
currently interchangeable. But few people
know these things.

For 1964, the B shell will range through
all GM lines except Cadillac, the A shell
is for intermediate compacts and the new
mid-range Chevrolet, and the C shell is
for the likes of Cadillacs, Oldsmobile 98s
and Buick Electras.

The hiked-up, glass-sided “vista-dome”
for the Buick Special (and perhaps other
wagons on the BOP compact shell) will
add about six inches of height to the
wagon, and will probably have a sliding
roof section like that on this year’s Stude-
baker Wagonaire.

FORD, FALCON, COMET, MERCURY, |
LINCOLN. The 1964 Falcon no longer

looks as if Paul Bunyan sat on the front
end by mistake. Body lines stretch closer
to bumpers and are straighter, cleaner
and crisper, giving an impression of in-
creased length and width, although Fal-
con's wheelbase will remain 108 inches.
Look for an important suspension change
here that will improve the ride.

The new Comet (see drawing) changes
sheet metal substantially below the win-
dow lines, acquiring some of the more
mature aura of Mercury and Lincoln in
the process. Fairlanes get a new grille and
side sheet metal face-lift and a thicker ap-
plication of chrome trim. Galaxies acquire

an even more solid “medium-price” look. |

Mercury will drop the 116-inch wheelbase
Meteor (or perhaps use its name to desig-
nate one of the Comet models).

Ford is bringing back a three-speed plus
torque converter transmission to fit be-
tween the Cruise-O-Matic used by the big
Galaxie and Mercury V8s, and the simple
two-speed automatic used by Falcon and
Comet Sixes. The latter will eventually
phase out as production of the new auto-
matic takes over.

Falcon and Fairlane will have the large |

289-cu. in. Fairlane V8 available as a
power option.

Race-Tested Improvements

Thunderbird, Lincoln and eventually all
larger Fords will switch to the 15-inch
wheel and profile tyrex tire which has
done well in stock car racing. This will
mean 38 percent better work life, 20 per-
cent higher skid resistance and fewer
balancing problems at the factory. The low
profile design keeps the car’'s height the
same, while the larger wheels permit bet-
ter circulation of air around brake drums,

(Please turn to poge 200)
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until the 1965 model season. Aside from |

the aircooled Corvair, Rambler will be
the only maker to continue offering an
aluminum engine block. Chrysler quietly
phased out its option on the six-cylinder
one this year. Pontiac, of course, dropped

its current model, and, for '64, Buick Spe- |

cial and Olds F-85 will replace their
troublesome aluminum blocks with all-
cast iron.

Aluminum blocks were not so trouble-
some from a consumer's standpoint as
from that of the manufacturer. GM alumi-
num blocks were permanent-mold cast-
ings and there was a tendency to porosity
which required too high a percentage of
them to be subjected to an expensive seal-
ing operation. Also, the material was er-
ratic in density, a condition that raised
hob with such expendable, but expensive |
tools as drill bits and reamers. But alumi-
num usage in other parts such as trans-
mission cases, axle housings and radiators

will at least make up for the loss of light-

weight aluminum engines.

STUDEBAKER. There will be a Loewy-
restyled Studebaker next year in several
forms, all about five inches lower, and
they may or may not carry the Lark
designation. They will have a novel muf-
fler-less exhaust piping system (see
photo) whose width will be no more than
three inches at any point. This solves
space problems underneath.

The Avanti will not only acquire a grille |

to relieve the plain line front end, it will
sport a dress up job on its interior which
will include the application of walnut
veneer to the instrument panel.

All Studebakers will move up finally to
the 6000-mile oil and grease change in-
terval which neatly fits a twice-a-year
cycle for average annual mileage. % % %

Short. Happy Life

A new sub-atomic particle, the phi me-
son, was recently discovered by teams of
physicists from the University of Califor-
nia, Syracuse University and Brookhaven
National Laboratory.

The new particle has an extremely brief |

life, so brief it's unbelievable to anyone

except a physicist. It exists for no more |

than two ten-thousandths of a billionth of
a billionth of a second.

Phi mesons owe their existence to K
mesons, and vice versa. When hydrogen
atoms were bombarded by K mesons, par-

ticles flew off that were found to be phi

mesons. And what happens to phi mesons |

after their incredibly brief lives? They

break up into pairs of K mesons. The |

whole thing sounds faintly cannibalistic,
but that's nuclear physics.
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Operation Sub Rescue

{Continued from page 72)

an improved bathyscaph and the present
McCann Rescue Chamber, now carried by
the four sub-rescue ships on the West
Coast and five on the East Coast.

With the present chamber, the skipper
of a crippled sub releases the hatch above
the sub’s escape trunk and a small buoy
pops to the surface trailing a thin cable.
The rescue ship fastens the escape cham-
ber, carrying two operators, to the cable
and winches it down to the sub. Over the
escape hatch, the operators manipulate
ballast and adjust water in many small
tanks until the chamber is sealed in place.
Then compressed air blows water from the
lower chamber and from the sub's escape
trunk. As many as nine men can be hauled
to the surface at a time.

Cables Limit Chambers

Diving chambers are limited to about
1300 feet because of currents and the cable
capacity of the vehicle's winch. Another
limitation is the length of cable on the
messenger buoy. A submarine built to
carry two reels of cable (for fore and aft
escape trunks) 20,000 feet long, or even
8400 feet long, would have to be “nearly as
big as a battleship.”

The proposed combination bathyscaph-
rescue chamber would be self-propelled
and highly maneuverable to enable it to
find a sub and mate with its escape hatch.

Ultimately, the Navy hopes to develop
new materials capable of withstanding
greater underwater pressures. Ultra-strong
titanium, for example, would permit con-
struction of larger crew and passenger
spheres for rescue operations. The present
cost of titanium, $8 per pound, is pro-
hibitive; submarine steel plate, HY-80,
costs only 25 cents per pound. A new steel,
which the Navy hopes will cost only a
little more than HY-80, is now being de-
veloped by the United States Steel Cor-
poration especially for the new deep-div-
ing submarines now on the drawing
boards. Called HY-130, it will withstand
pressures of 130,000 pounds per square
inch. HY-80's strength is 80,000 pounds.

Titanium is notoriously difficult to fab-
ricate and HY-80 is nearly as stubborn.
Adm. Ralph K. James, chief of the Bureau
of Ships, says of HY-80, “We don't con-
struct submarines, we blacksmith them.”
The Navy hopes HY-130 will be much
easier to work with,

Steel and fiberglas-laminated “sand-
wiches” similar to safety glass may one day
replace conventional steel plate. It will
provide extra strength and improved heat
and sound insulation.
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Navy designers would like to test the
use of lithium as the buoyant material in
a rescue bathyscaph's float. The Trieste’s
float is filled with aviation gasoline to
bring it back to the surface after ballast
is dumped. Lithium is the lightest of the
solids, only slightly heavier than hydro-
gen and many times lighter than gasoline.

Deep-diving craft able to operate well
below the depths of our present sub fleet
(published estimates are 1000 to 1500 feet)
are already under construction. These are
mostly research craft, ocean explorers
rather than rescue and salvage vessels.
One is a prototype for future combat subs,
the super-secret Dolphin, which will op-
erate at about 6000 feet, or 4700 feet
deeper than the crew could be rescued.

Another big step away from bathyscaph-
type vessels is a small, two-man craft
named Alvin. Designed by General Mills
for the Office of Naval Research, the 20-
foot craft will operate at 6000 feet, deep
enough to explore all parts of the conti-
nental shelf. It will operate at six knots
and be fully maneuverable.

Aluminum Diver

Also under construction is a heavy
aluminum deep diver that will cruise at 3.8
knots, 15,000 feet under the waves. The
Aluminaut is being built for Reynolds
Metals Company, but will be leased by the
Navy for use by the Woods Hole Oceano-
graphic Institution.

Westinghouse Electric is putting the fin-
ishing touches on the Deepstar which will
maneuver with a three-man crew at 3'%
miles per hour at 12,000 feet. It was de-
signed by French undersea explorer Capt.
Jacques-Yves Cousteau. It will be pow-
ered by two shaftless propellers; varying
the speed of either propellers will turn
Deepstar on a dime.

Before a dive, ballast on Deepstar is ad-
justed so that it is neutrally buoyant.
High-speed pumping of a small amount of
heavy mercury from a rear tank to a for-
ward tank points the vessel down. Pump-
ing to the rear tank points it up. This lets
Deepstar climb over hill and dale of the
ocean bottom. For a rapid climb to the
surface, the pilot releases magnetically
attached weights for positive buoyaney.

The most unusual undersea research
vehicle in the works is a very small, two-
man “utility” submarine designed at Naval
Ordnance Test Station in California. This
is a five-foot plexiglass sphere with a
wall four inches thick. If durability tests
confirm the designers' theories, it will pro-
vide almost unlimited visibility for its
crew at 2000 feet. The plastic chamber
would be replaced by a steel sphere for
operation down to 10,000 feet.
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Although observers say the Navy won't
let the absence of deep-sea rescue capa- s H ° o I
bility slow its plans for ultra-deep diving A STAPLE
subs, nobody will admit a willingness to WHEREVER YOUD unl‘UE A Nﬁ“_l

write off crews of submarines disabled be-
low 1300 feet simply as casualties of the 3
cold war. The Bureau of Ships works as /
hard as its limited funds permit to make l' 5“ All-Purpose S
sure that men can be rescued.
Heroic divers proved some years ago SIHFI'E Eun /

that there is a better way for a man to
escape from a sub sunk in shallow water
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sary, although all submariners can hold
their breath longer than it takes to pop up
from 450 feet. The hood keeps cold water
away from ruptured eardrums.
Techniques for rescuing men have occu-
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salvaging sunken subs. Low-key consid-
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phnlns of ear and factory

if a sub sank in shallow water, and very | MIDGET MOTORS CORP., Athens 1, Ohio
few do, it would cost much more than the

sub is worth to raise it. Up to now the |

Navy has been satisfied, if the men can be
rescued to leave the sub on the bottom. |
However the U.S. State Department is | ;
not, and for sound diplomatic reasons. | New ml_racle: clear
After the nuclear-powered Thresher went plaat_lcﬁm_shdnesdust-
down, the Soviet Union squeezed a lot of | free in minutes, needs
propaganda mileage out of a nuclear re- | no sealer, goes on any
actor lying on the floor of the Atlantic. | kind of wood —inside
The State Department, with the blessing | or outside. Gives
of the White House, has urged the Navy | tougher, longer-lasting FLE } /
af!

full speed ahead on a deep ocean salvage | protection for patio
program. It fears that a similar sinking, | furniture,siding, doors,
say in the crowded Mediterranean, would | cabinets, floors, panel-
provoke a world uproar if we could not | jng tables, boats.
raise the sub. Especially if, instead of | glass-like finish resists

“j‘""ﬁf’ing ,:gl!ir 6 aP Fiﬂ“fer re?ct{::r_ ‘t}fﬁ sgb alcohol, boiling water, food acids. Won't darken
AN cartl ONAE Zmciear Wariacadas. | svack or peel. Odorless. Non-toxic. Gloss or Satin

Finally, says the State Department, who .
3 : ! finish. For free brochure and nearest FLECTO
would be the bad guys and who would be VARACIINR doaler: Sardach:

the heroes if the Soviet Union could come )
along and raise that submarine while we | Flecto Company Inc., Box 84-PM, Sta. A, Berkeley 2, Calif.
watched helplessly? * Kk ok Flecto Coatings Ltd., 7304 Buller Ave., Burnaby, B.C.
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The Return of the Classic Cord

(Continued from page 84)

ENGINE for the new Cord
will be the same 102-horse-
power, 145-cubic inch plani
used on the Corvair Monza
Spyder. The Corvair turbo-
charger, which raises horse-
power to 150, will be an
option on the Cord. So will
the Monza 4-speed stick,
as an option for Power glide

whose front-wheel drive enabled it to
make good time safely on icy roads.

What about the rumor that a front-pow-
ered car on a steep incline throws so much
weight rearwards that the pulling wheels
lose their traction? It was true that the
very first Cord—the L29 introduced in
1929—had hill-climbing troubles because
its engine was set too far back from the
front wheels. The 810 Cord introduced in
the Thirties corrected this problem, how-
ever. With plenty of weight on its drive
wheels, it was a climbing son-of-a-gun. So
is the grandson-to-be, the 1964 Cord pro-
totype I drove.

Ditch Testing

In fact, despite some prototypical ail-
ments, such as a right front torsion bar
that needed more tension and rear springs
that were a bit too stiff, my test chassis
sat well, rode well, climbed in and out of
ditches with ease, and certainly seemed to

maintain the correct amount of weight on
each wheel. The front driving wheels were
not hard to steer, as some might imagine,
and there should be no need for conven-
tional power steering on this car.

The prototype was bereft of body, of
course, but adding the 280-pound body to
the 1440-pound chassis-engine combina-
tion will not materially affect the 55 per-
cent front, 45 percent rear weight distri-
bution planned for this car, This is almost
exactly the same weight distribution as on
a 1937 Cord 812 although total weight
of the new Cord will be some 1700 pounds
less than the 4000-plus pound weight of
the old Cord.

The smaller wheelbase and substantial
weight reduction certainly make the new
Cord more maneuverable than its classic
daddy. Circles can be turned in 36 feet, as
opposed to the 42-plus feet required for
the 1937 Cord. And zero-to-60 mile-per-
hour acceleration runs can be logged in

1964 CORD will have same interior dimensions as the old Cord, but be about
an inch narrower outside, eight inches lower and about 29 inches shorter

POPULAR MECHANICS



less time. Where it took a 1937 Cord some-
where between 13 and 21 seconds (de-
pending on whether it was supercharged

ELECTRIC WELD - BRAZE & CUT

REFPAIR MOST EVERYTHING MADE OF METAL

or not) to make it from standstill to 60, L s st s ns
my unblown prototype Cord repeatedly ] ~
made it in a few tenths of a second on

either side of 10 seconds.

FHFFTH:I.H Mow you ean make
or ropair metal
parts for cars,
h.| me, farm.
;,-u:hn alvop i rl’arlu 180 v. house
plug-in. CUT. l-IT HIIA?I- '-llillll it O WEILD
MORT ANY MET

SE"n nuL" S‘! icash, ¢k, mo) and pay
lh pebman only 12,05 pl ll.l‘-
0D postage or sepd B14.05 for posipaid deliver
Every EXPERIMENTEH. MECHANIC, INV EMTOH
CAR _OR HOME OWNER NEEDS THIS SMALL WELDEHR. ORDER
YOLURSE NOW! Tieal wift. MADE 0ONLY RY:
MIDWAY WELDERS CO., Dept. DPM-8, KEARNEY, MEBR.

Engine for the New Cord '

What kind of power plant is responsible
for times like these. The old Cord used an
L-head V8 Lycoming which was rated at
125 hp. at 3500 r.p.m., or 170 hp. with
supercharger. The lighter 1964 Cord will |
have the same opposed six-cylinder, 145
cu. in. engine used by the Corvair Monza
Spyder. It is rated at 102 hp. unblown, or
150 with its optional turbocharger. When
coupled with the new Cord’s weight re-
duction, it should work the same im-
provement on fuel mileage that it does on
acceleration.

In case our mention of the Corvair en-
gine startled you, perhaps we should note
right now that Glenn Pray is not planning
to compete with the miles of market sur-
veys, drawing boards, dies, smokestacks
and erupting production lines that repre- |
sent the giant mass producers of automo-
biles in this country. His new Cord Sports-
man will be a limited production car, in- |
corporating most of the old classic outlines
but using, insofar as possible, tested, off- |
the-shelf conventional parts supplied h;-,-
other auto manufacturers.

Thus, in addition to the Corvair engine,
the new Cord will have a standard Power- |
glide automatic transmission or, as an ap-
tion, the same four-speed stick shift used
on the Monza Spyder. Cords with Power-
glide, such as the prototype we drove, will
have the control lever mounted in the
center of the instrument panel which, by

Permanent
Nealer

Ready to use—ne mixing required
Sticks tight on ony surface

* metal

* wood

® aluminum
® tile & concrete

49¢, 98¢ tubes & corfridges

W. J. RUSCOE CO.
Akron 1, Ohio

Print YourOwn

Cards, Stationery, Advertising, Cireulars,

labels, photo and movie titles, ehureh work,

tags, ete. Save money. Sohl direct from fac-

tory only. Haised printing like engraving, too.
Own a Printing Business

Print for Others, Good Profit. Have home
ghop. Junior press £15; Senlor 35 up. We
supply everything. Easy rules. Paya for ft-
self in short time. Write now for free detalls.
KELSEY PRESSES, Z-37 Meriden, Conn.

At Last a New Amnzingl; Simple
GAS TURBINE
JET ENGINE

Build from easy to follow
plans. Length 15", Dia. 82",
Wt. 15 Lbs. Fuel—Gaseoline or

-

"I.J.l- ] i

the way, is where the shift lever on the | Kero.

- - 1 1 i "R n develops 20 H.P. Tdeal Jeet for seri indded
ul:d L29 Cord was. Cords w ith stick shift | » creamin Demon® develops 20 HLP. Tdeal project fur serious minded
w:]_l bE Eﬂntrn!lEd h}F a Stlck SUSpEHdEd cutting lathe with milling attachment. For use on small racing boats

| miidget ears. etle. Fall size dasembly drawings with eritical hnluumu

from under the instrument panel.
Heat Out the Dents

Rill of material awd photos. Priee $5.00. No c.u.n,

SAVOY SCIENTIFIC, Box 1398, SANTA MONICA, CALIF.

One feature of the new Cord that is defi- Wurks
nitely not an off-the-shelf item will be |  in WR
its plastic body shell, which will be vac- .,
uum-formed for Cord by U.S. Rubber |
Company out of their Expanded Royalite.
This is basically a laminate made up of a
low density, expanded ABS plastic resin

Loosens Rusted Bolts

nuts, screws, ''frozen’’ parts!

LIQUID .
WRENCH

SUPER-PENETRANT

core sandwiched between two lavers of ,ﬂnjutlliusl_f ;‘:"f f ,:1:“”
high density, solid ABS plastic resin. e e G
U.S5. Rubber Company representatives THEN ADD . . .

claim it has, for its weight, greater rigidity
and impact resistance than fiberglas or
steel. It can be readily patched with epoxy,
and any dents made in it can be easily re-
moved by the application of hot air at
(Please turn to page 208) |
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, removes grease and qrime FAST

from: power mowers
engines @ machinery
cement floors

kitchen walls
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BUY GREAT NECK HAND TOOLS
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Precision Balanced
NAIL HAMMER

One-piece, forged steel, rub-
ber-cushioned, ne-slip grip

GREAT NECK SAW MERS., Inc.
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The Return of the Classic Cord
(Continued frem page 203)

500°F. It is currently being used for truck
engine covers, hood and fender assemblies,
and in the first plastic travel trailer body.
It is also being tested by Ford Motor Com-
pany in an experimental one-piece auto-
mobile body weighing only 120 pounds.

The corrosion-proof nature of the Roy-
alite body fits in with the Auburn-Cord-
Duesenberg Company’s plans for keeping
their new Cord as maintenance-free as
possible. They have to, for the simple rea-
son that they will have no network of
dealerships equipped to provide special
service for their new car.

So Cord officials are making sure that
your friendly mechanic around the corner
can take care of the Cord without any

| additional training. The stock parts ap-
| proach—all of them of American manu-
| facture—should help insure this. So should

the fact that a complete service manual
will come with every car and replacement
parts will be deliverable from the Cord
plant in Oklahoma by air express. Inci-
dentally, the Auburn-Cord-Duesenberg
plant did not spring up recently just for
the purpose of making the 1964 Cord. For
26 years it has been conducting a going
business supplying replacement parts for
all the old classic Cords.

Two-Section Frame

Other features of the new Cord which
will ease servicing problems are a box-
type frame with X-members which is
made in two sections, so that the front half
can be removed in one man-hour for quick
servicing of the power plant and front
drive unit. With few exceptions, a single
size bolt (%8 National Coarse) is used
throughout the chassis. And every line for
electrical, gas or brake components will
break at the firewall to simplify servicing
of any of them.

At present, Cord plans to produce only
one basic model, the convertible coupe
shown on pages 82 and 83, with an optional
hardtop shell. Company officials are set-
ting up for a production rate of 2000 units
a year, and the early months of production
will be devoted to filling the orders of
those who were on the waiting list as of
June 1963. Shortly thereafter, however,
orders can be taken from new, would-be
buyers. Such as you, for example, if you
are interested.

And what would you have to pay for
this classic-line legend reborn? Some-
where between $4000 and $5000, depending
on options,

Is it worth it? Well now, that depends
on the strength of your dreams. * &k
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Students report up to 56% increase
in income the first year : ing

(|
A cCOUNTANTS make big moneyv — and there are more [ . c un I
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The Accountant is the control center of modern busi- B If] R
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