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L Miake Your Yard a Christmas Card
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Lucky Strike separates the men from the boys...
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Smoking is a pleasure meant for adults. And

Lucky Strike’s fine tobaccos are blended

for adult tastes. If you're an adult smoker, remember:
L.S./M.F.T.—Lucky Strike means fine tobacco.

Give Lucky Strike in the handsome holiday cartun.

B, T. Co. Product of "‘fw-'l'{rl P Jﬁlﬂ'{‘hfn}.uﬂnr— r‘l'f'ﬂ'.r:rnu miar mnddle name




For the man who wouldn®t mind riding a tiger

if someone’d only put wheels-onit=Pontiac GTO

at (3660 r;:fﬂ Thut one does deep-breathing
e:-;ermsn::.thrcruc:h a3-2BBL set JD Both have dual

This piece of machinery ‘s something our Engi:
neering Department 5I|pped a motherly " big
Pontiac 389-incher into and named the GTO.

It comes in hardtop, sports coupe and con-
vertible form, based on' ‘the Le Mans— only
sleekened down some and fitted with.a special
set of red-circle high-performance 'tires.

The looks you can see for-yourself. The ibig
deal is under the hood: 32§|bhp at4800 rpm and
428 |b-ft of torque at 3200 rpm. That's just the
standard 4BBL engine. THEré's also a version
with 348 bhp* at 4900 rpm and 428 |b-ft of torque

*aptionz] at exira cost.

DECEMBER 1963

axhausts. As'illustrated ab , pairs of exhaust
splitters that sprout just t;ehinu‘ the rear wheels
are! available dealer instalied®.

A 3-speed trénsmission is standard, stirred by
a Hurst shifter on the floor. Extra-cost variations
include an automatic with shift on the column...
an all-synchro 4-speed on the floor ... or a choice
of any one of them sprouting out of a console.

GI"."P sempsrmald & klask af dmmis

This One
these
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Put this 5-transistor radio together in | hour.

This is no toy! Get a General Electric Ready Set and your end product is this power-
ful, 5-transistor portable. G.E. does the hard work for you by pre-assembling the
three modular sub-units that contain the electronic circuitry. You do the rest. A bit
of snipping, soldering, gluing and tightening. In about an hour, you’ll be ready to
add the battery. Turn it on. Big, clear sound! Build the radio you can brag about,
a regular G-E portable radio. Get a G-E Ready Set at your electronics parts store.

Radio Receiver Depariment, Utica, New York

GENERAL &3 ELECTRIC
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Correct “Hot and Cold” conditions with

TOO HOT—Prolonged fast driving or heavy
load service with spark plugs in too high a
heat range are frequent causes of overheating
and pre-ignition. This condition shows up in
burned or blistered insulator tips and badly
eroded electrodes. If this happens, switch to
ACs in the next lower heat range.

JUST RIGHT—Properly installed AC Fire-Ring
Spark Plugs in the right heat range will even-
tually show brown to grayish-tan deposits on
the insulator tips and slight electrode wear,
indicating mixed periods of high- and low-
speed driving. This means that the engine is in
good working order and the spark plugs are
operating at the most efficient temperatures.

AL SPARK PLUG <G THE ELECTRONICS DIVISION OF GENERAL MOTORS

DECEMEER 1963

TOO COLD—Low-speed,

stop-and-go driving
and prolonged idling with spark plugs in too
low a heat range frequently lead to deposit
fouling. This condition is indicated by red,
brown, yellow and white deposits on the elec-
trodes and insulator tips. To correct this, use
ACs in the next higher heat range.

The heat range of your spark plugs
(temperatures at which they oper-
ate) has an important bearing
on your car's performance. While
other factors sometimes cause the
fouling conditions shown here, the
use of spark plugs that run too hot
or too cold can also result in these
conditions.But AC Fire-Ring Spark
Plugs in the right heat range will
help give you peak power and per-
formance. To be sure youhave ACs
that match your kind of driving,
check your spark plugs today.Then
ask for AC Fire-Ring Spark Plugs
in the recommended heat range.

3
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NEXT MONTH—Racing champ Sam Hanks track-
tests Detroit's new 400-horsepower models out
West. While PM wrings out the family models at
Limerock; it's all part of PM's January Auto issue,
You'll also find how to arc weld at home in six
hours, how to build four stowaway workshops and
how to beat the problem of cold weather starting.
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BACKSTAGE
at PM

We visited one recent evening with a
successful inventor.

We term him "successful" because he
numbers among his past creations such
well-known appliances as the Waring
blender, steam iron and hair drier.

He arrived slightly late for our ap-
pointment, explaining that his first day
of rehearsal [by the way, he's also a
musician) had been a long one, and his
orchestra and chorus—known as Fred
Waring and His Pennsylvanians—was
busily preparing for a [100-city tour
through the fall and winter.

They will feature some unusual instru-
ments that former banjo player Waring
helped to design. You might call it the
inventive mind—set to music this time.

We had arranged to meet the versa-
tile Mr. Waring when we found we'd be
near the Shawnee Inn (another of his
varied enterprises) during a trip to the
Pocono Mountains of Pennsylvania.

Looking much fresher than anyone
has a right to look after working hard
until 10 o'clock in the evening, Mr. War-
ing stole the beat on us and started the
questions.

"What about those monorails? Why
are they coming along so slowly?"

We assured him that we had a writer
asking the same thing. (Look on page
49, Mr. Waring, to see what he learned.)

A short while later, a chance mention
of plastics set us off on a tour to the
Cartoon Room of the Inn. Here we saw
large drawings by top cartoonists—all
friends of Mr. Waring—laminated under
plastic o make the iops of the room's
tables.

All the while, we were learning about
his newly invented drapery rods, which
are designed to telescope as the drapes
are opened and remain hidden behind
the fabric.

It seemed that we had scarcely begun
to explore his interests—he mentioned
at least a half dozen more—when Mr.
Waring departed for the next event on
his schedule: A one-man thinking and
planning session. That, we'd guess, is a
good part of the secret of his great
creativity.
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YOU'VE SEEN ROAD RACING SETS BEFORE BUT NEVER ONE WITH CARS LIKE THESES

WOW! Wait'll you dig Aurora's new SUPER MODEL MOTORING with way-out cars! At last — ré '
customized slot cars! Even the size is new — %-INCH SCALE! Bigger than HO but smaller than the
1/32 jobs, SUPER MODEL MOTORING is scaled right in between! Under the hood of these wild
'n woolly whiz bangs is a souped-up version of Aurora's lightning-fast, ultra-dependable
THUNDERJET 500 MOTOR, the mighty mill that never knows when to quit! Aurora’s combing the
sticks for zany zoomers so there'll be a whole raft of 'em coming along. Hey, what a great idea for
Christmas! Go, man, go — to your neighborhood hobby shop for SUPER MODEL MOTORING.
SUPER MODEL MOTORING WITH %-INCH SCALE CARS IS SOLD IN HOBBY SHOPS ONLY.

e " M@DEL -
M@'IE)R!NG

113- L u; ww e
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You Get All Thla

lo=in. drive parts: }-in. drive parts:

s Ratchet # fi=in. flex handle

* Flex handle # 3-in. extension bar
s fi-in. extension bar » %-in. socket adapter
s lospckets Vjgto l-in., * 7 sockets 742-74g in.

%-in. drive parts: Extra Tools

= Ratchet » 105-1t. lb. pull
* Flex handle torque wrench
s 3-in. extension bar * 5 open-end wrenches
* 7 sockets % to ﬁi im. ?"rp:l;;!:liisttl comb.
Sl pUns SOt * Gope. hex key net
¢ 1Bx8x9-in. tool box

Craftsman 59-1)(3. sSocket Set
with 105 ft=lb. Torque Wrench

Regular separate prices total $68.76! Handles many

mechanical jobs in home and shop. Torque wrench Save
tightens studs or engine head bolts to exact tension. $28.77 @
14-in. drive sockets forged from molybdenum steel. ' .

999

Craftsman 39-pe. §-in. Drive Socket Set
Regular separate prices total $32.46! Ideal
set for home owner and auto mechanic. 19“';

- = | 1_s
S fails to give complete satisfaction Craftsman 50 pc. 1, 3=in. Dr. Socket Set
= will be replaced free of charge. Regular separate prices total $44.26! For

AL G0 0090009000000 0000 00000050 auto, Bhﬂ]]. farm and home I'Epﬂ.il'ﬂ. 299“
NO MONEY DOWN Craftsman 87-pc. {, {, 3-in. Dr. Socket Set
Regular separate prices total $82.89! Can 49“

on Sears Easy Payment Plan handle a variety of maintenance jobs.

See These Sets at Your Nearest Sears Retail Store
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Over the
Editor’'s Desk

Kayak Stretchers

We extended the over-all dimensions of
the Folding Kayak (page 152, June PM)
by two feet to make it a 12-foot craft with
a two-man capacity.

This addition was well worth the in-

creased cost. We and our friends (and
even their fathers) have had plenty of
enjoyment from our craft, The labor and
cost ($10 more than the $15 vou estimated
for a 10-foot kayak) have been repaid
many times over in enjoyment.

Yonkers, N.Y.

Is Glass Really Better?

Your experiment with the fiberglas
vaulting pole (The 16 Extra Inches in
Fiberglas, page 114, Sept. PM) was inter-
esting yet incomplete. You fail to recog-
nize the human factor involved.

If the fiberglas pole was tested first,
the vaulter was more tired when he tested
the metal pole. You did not state which
pole the vaulter was accustomed to using;
if it was fiberglas, he could not use the
metal one nearly as well. And a split-
second error in timing could have ruined
anlotherwise perfect vault with the metal
pole.

The glass pole would never have been
accepted by the governing bodies of track
if there was not conclusive proof that
there is no unfair advantage with the pole.
Springdale, Conn. DowaLp BowLsy

“Unfair” or not, there is a height advan-
tage in the fiberglas pole. As Outdoor Edi-
tor Stuart James pointed out in the story,
many vaulters say that there’s such a dif-
ference between vaulting with glass and

StevE and JoE SENESI‘

with steel poles that they should actually
be separate events.

Chuck Barr, who participated in the
four-hour test for PM, was a New York
City high school vaulting champion—using
a steel pole. He has been vaulting with a
fiberglas pole during his three years at St.
John's University, so he knows how to use
both types. He alternated types of poles
during our tests, so tiredness and a split-
second error in a single jump couldn't
affect the results. And he did go 16 inches
higher on the glass pole than the best he
was able to do with the steel pole.

Beetle Battle

In the article How Owners Rate Their
Volkswagens Now (page T7, Sept. PM),
you covered everything with one exception
—the nut holding the steering wheel.

For about 81595, VW buyers not only
receive a “pint-size foreign missile” but
also complete ownership of all roads and
highways.

I have been dodging and cussing those
right-passing, speeding, beep-beeping,
lane-jumping bugs for so long it's only a
matter of time before my regular-size
car is sporting a VW as a hood ornament.

One excuse for speeding is a poorly de-
signed heater: driving 40 in a 30-m.p.h.
zone may warm their feet, but it sure
burns me up.
Metairie, La. Myron L. LOCKHART

I am snug and warm at 20 degrees below
zero in my 1961 VW. In town I open the
heater control all the way and nearly
close it when cruising.

Edwardsville, Il1l.  CarroLrL D. RAYBURN

My VW. a 1964 sedan, is my first. I trav-
eled as a salesman for 34 years, using all
kinds of cars, but I like my beetle better
than anyvthing I've driven.

The heater is more than adequate in
our chilly Maine fall weather, vision is
better than average, and I can walk away
from other cars at stoplights,

Jim Whipple and the owners who talk
of the battery being in an inaccessible
place had better take a look. With one
of my sons timing me, I had the cover off
the battery in slightly less than 45 seconds.
Bangor, Me. E. M. MacDonALD

Maybe it was no problem on your bug,
Reader MacDonald, but on our test VW,
we had a devil of a time getting the bat-
tery clamp to clear the kick plate.

Seconds from the Sailors

I would like to support C. Clark Hale's
request that PM print plans for a sail-
boat (Editor's Desk, page 10, Sept. PM).

POPULAR MECHANICS



This Free sample lesson

can start you on a
high-pay career as
ACCOUNTANT,

This same lesson
AUDITOR, ===
, ol thousands in

or CPA

e demand for trained Accountants far exceeds the
supply. Salaries keep going higher, promotions come
faster. Why remain in a dull job with insufficient pay
when vou can qualify easily—in vour spare time—for the
big rewards offered to the men trained in Accounting?
To prove this to yvourself, send for the interesting
sample lesson which demonstrates the remarkable
LaSalle method of home training. This lesson is yours
free of cost or obligation. It will show you how you are
guided step by step through actual Accounting work
. . . how vou learn by doing . . . how thoroughly vou are
prepared for every Accounting task you will be called
upon to handle in the business world,

No previous experience required
LaSalle's distinguished faculty of expert Account-
ants and CPA instructors starts you right at the begin-
ning . . . then supervises, corrects and grades your work
all the way . .. right up to qualifying you for the Certi-
fied Public Accountant examination, if this is your goal.
You train in your spare time—af vour own pace—
without losing a single day from your present job.

Which of today's many Accounling
positions do you want ?

Regardless of your present job-if you want to qual-
ify as expert Accountant, Controller, Auditor, Income
Tax Specialist, Government Accountant, or Public Ac-
countant, LaSalle has the exact plan to prepare you
rapidly and inexpensively.

For over half a century, LaSalle has been a world
leader in business education. It has trained at home more
than 1,000,000 successful men and women. That is why
a LaSalle diploma in Accounting is a credential re-
spected by America’s biggest companies. Mail the cou-
pon now for vour free sample lesson and the free booklet
“Opportunities in Accounting.”

LASALLE

EXTENSION UNIVERSITY
A Correspondence Institution
417 South Dearborn St., Chicago 8, Il

DECEMBER 1963

This
valuable
booklet also
FREE

"My income has Increased over
I.nﬂnlle Itudent! repnrt 2100 o month sinee ] began taking

your course. I recommend it highly
up to 56% increase in

‘. pay the first year

to anvone,
=W. G, Hensley, Memphis, Tenn,

"My salary has more than dou-
bled =mince enrolling with LaZalle
e and due to my fine t:rni.m'nq:, my sals
W i ary is still growing."” — William T.
Black, Canoga Park, Calif.

Mg adirect result of my LaSalle
studies, my salary has increased
4007 gince | first begon my LaSalle
suceess building program.”™
=Rudolf Urbatis, Port Chester, N.Y,

-------—_—--1

|

| LASALLE EXTENSION UNIVERSITY I

| A Correspondence Institulion

| 417 South Dearborn 51, Dept- 24-056, Chicago 5, I I

I Pleasze send me, free of cost or obligation, your sample lesson |

I and illustrated booklet “Opportunities in Accounting™ |
|

= IR - o e i e e A ST B A, :

I

l Addresa.. Lir 71, | o, RSP, I

I

I' City & Zon# ..o State...... I

IE—————-——l—-—-——————-———-d
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Onae integral unit
... parts can't be lost
or separated!

Don't take our word for it—try a new RIEDID |

- -I - L]
Flaring Tool! See if you don’t get smoother, | figve e ths Junk Fever:

stronger, more uniform flares . . . in less time
and with less effort than ever before!

Then, compare this new RIEGID Flaring
Tool, feature-by-feature, with any flaring tool
you've ever seen or owned:

® Feed releases automatically when flare is
fully formed. ® Reversing feed screw burnishes
flare. ® Hardened steel die bars are precision-
machined. ® Large, comfort-grip feed screw
handle turns easily. ® Precision-ground, hard-
ened steel flaring cone, eccentrically mounted
in precision bearings, produces rolling action
for even metal flow . . . gives uniform flare walls
without galling. ® Tubing hole sizes are clearly
marked. ® Easy sliding rugged malleable yoke

serves as stop for tubing to give correct flare |

size. ® Yoke clamp screw fits into centering

hole . . . locks bars, yoke and tubing into perfect
alignment. ® Stop pins keep yoke on die bars

at all times . . . yoke can’t slide off.

R i i e T S Pt ;|
= i MODELS 1
| RiEDID No. 457 for 45° Hares, 14" to %" 0.D. (7 sizes) l
| RO No. 458 for 45° flares, Y " to %" 0.0. (3 sizes) |
| RO No. 376 for 37° flares, %’ o % 0.0. (6 sizes) |

See and try these new RIEGID Flaring Teols
at Your Hardware and Building Supply Dealer’s

10

| Mobile, Ala.

Plans for a catamaran. trimaran or sailer
in the 18 to 20-foot category would be
greatly appreciated.
Fort Worth, Tex. Don BurneTT
I also have been waiting patiently for
sailboat plans. And I second Mr. Hale's
suggestion for an 18 or 20-foot sloop or
catamaran, preferably the sloop.
Puerto Cortes, Honduras
ErNxEsTO0 FLEETWOOD
An overnighter with sails is a fine idea.
Count this as one vote for it.
Thornton, Colo. Jan BuwaLpa

Give us sailboat enthusiasts something.
Incidentally, please don't forget the head.
Miami, Fla. Lestie J. GRINER

Maybe even a Chinese junk?
Goodyvear, Ariz. Mes. R, E. Wisner

We hear you, sailors, and our boating

j editor says he'll make you happy—though
| we can’t yet set a date for the publication

of the plans.

- Wake of the Junk

I read your article Junket on a Chinese
Junk (page 102, Sept. PM). My boy read
it. We discussed it over and over. Both of
us have re-read it a number of times. You

Please send the name and address of a
company that imports junks.
Oriver F. KUPPERSMITH

Your article was quite illuminating, I
want to know where these craft can be
purchased and all about Chinese sails and
rigging. Are any books available?
Gloversville, N.Y. Doxarp Youne

The U.S. is filled with would-be junkees,

judging from our mail. And at the risk of
turning owr harbors into semblances of

. Chinese naval bases, we'll pass along an-

swers to some of the guestions and also
invite you to write our Bureau of Infor-
mation for a list of books and articles plus
current prices of junks.

First, the name of the New York im-
porter (with whom Author C. P. Gilmore
went junketing) is Art Peltz, 157-39 Tenth
Avenue, Whitestone 57, N.Y.

Prices have been going up a little since
Mr. Gilmore gathered information for the

| story. They now range from $3000 for a

'3V2-foot vessel and $5500 for a 29% foote:

| an up to §21,950 for a 60-foot junk, writes

\Mr. Gilmore. He adds that delivery time

| is about 10 weeks.

A recent book which has a section de-
voted to junks is The Ship by Bjorn Lind-

strom (Doubleday, 1962).
3‘4? éjc(”ar
POPULAR MECHANICS



Important news for the Inex-
perienced man wheoe needs a
short cut to a better job, more
money and greater security.

AMALZING NEW
HOME TRAINING PLAN

IN AIR CONDITIONING
AND REFRIGERATION

. .. the exclusive CTl Learn-and-Practice method which
enables many students to earn money in spare time —
as they train for a top-pay job or their own business

" Tow MFH-:;
This Is Your TP .

L " “A demand for many thousands of additional mechanics who can install,

Home Training Shop maintain, and repair air-conditioning and refrigeration equipment is ex-

v REAR VIEW pected in the 1960s," the U.S. Dept. of Labor reports. “The use of air-condi-

i tioning in offices, stores, and theatres is increasing tremendously. In homes,

' the number of centrally installed air conditioning units doubled between

1957 and 1960, The growth of refrigeration in food preservation and in the

manufacture of synthetic rubber, oil, high-test gasoline, medicine and drugs

is also stressed by the Labor Dept. Want to be a mechanic in this great-

growth field? Find out how=—by mailing coupon below for complete infor-
mation! No obligation,

Easy and Interesting Course

Make Money as You Train

CTI's exclusive home study course is Many CTI students

expertly written, clearly illustrated, CArn MOncy N Sparc

easy to understand. It offers up-to- time. Some handle

3 . ; e servicing for food

date knowledge and includes kits of stores, restaurants,

tools and parts that you assemble taverns, etc., on a

into a working unit, It provides job monthly fee basis.

" ‘hich hel Others work part time

experience projects whic elp you with local dealers.
put knowledge to practical use. It's Many make service calls to hpmﬁm

prepared especially for men who've their own.
had no previous experience. You'll en-
joy CTI lessons.

Learn by Practicing—Get Experience Graduates Praise Training
A . z “I started my own business. Earn
The new CTI semi-sealed condensing unit. You from $800 to $900 a month.”—Dale

huild_ this heavy-duty l:nmr_nercill—t}-p-u unit from Gﬂ i|'| Businm—h l’h! !m Landsberger, Okla. “Have gone into
25 kits that CTI sends without extra cost. You . ) trucking refrigeration. My wages have
complete 20 Shop Projects. After assembling unit, OPpportunities to go in tripled.”— fames Wiest, Minn. I quit
vou may then build an air conditioner, freezer, business are available be- my ;‘,l:s a week jgb. and am now

refrigerator or milk cooler. cause air candlitiani.ng is making $120 a week in a refrigeration
4 one of America's two shop.”"—Roy Goldsworth, Wyo. "Am a

mthﬂﬂlﬂ 5 rﬂﬂl! ———— fastest-growing industries. repair man and earn $200 a month over

You get wrenches, t-..b.: Start in & small way work- what I used to."—Albert Baum, I,

lllr_ing tl}{)]!. hammer, \a\' in‘ from your home, and -

:1;]::“5'1_}]2:“;?;’;“:‘"‘”.?; gradually expand. In time, you may u\!'er sum Gmdm

by the experienced me- want to add a sales division. Manu- CT[ is one of the nation's largest

chanic. Everything is nl' facturers offer attractive franchises home study institutes and has

professional quuli_‘:y. and aids to ambitious and gqualified graduated over 30.000 men. CTl

Best of all. CTI lralm

15 the only school in this ficld
you té use tools with | men. Ma.ny cT1 F“d““e’ report they  that sends parts-kits to build real E
speed and skill. are starting repair shops. egquipment.

FREE! THREE VALUABLE ﬂFFDlTI.IHITT BDUHI.ETi S —————
In\rc:tlgltc your opportunities for a better-pay job or your own l COMMERCIAL TRADES INSTITUTE

business in an industry that has grown by 400% the past 12 years. [J] 1400 GREENLEAF AVENUE DEPT. R-256
Just ll out and mail coupon and we'll send our school catalog, lesson ] CHICAGO 26, ILLINOIS
samples and a booklet of testimonials from grateful graduates. Act l Send me your 3 free booklets, Succens in Alr Candi-

today. soag bl e S R
CLIP COUPON BEFORE YOU TURN NAME Ace
THIS PAGE—MAIL TO CTI TODAY Inmtss
COMMERCIAL TRADES INSTITUTE CHICAGO 26, ILLINOIS cmr_ ZOME___STATE =

Acercdited Member National Howie Stiedy Cosecil h---—-“_ﬂ
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Test your
automotive 1.0.

Do you know what this automotive part is, and its

value to car owners?

What does this symbol stand for?

Pictured at top is a limited-slip differential that

Tune i1n on the

Inventors
SR

Meter readers may be a thing of the
past. Patent 3,104,382 describes a device
which hooks onto home meters and sends
coded impulses to a central office as the
dials of the meters turn. Inventors are
Donald P. Morgan of Warren, Pa., and
Donald D. Dalrymple of North Warren.

[ N

Football goalposts are padded for player
protection in an invention filed by Leo A.
Doyle of Spokane, Wash. Patent 3,104,875
shows the padding as resilient jackets
held in place by springs.

=

Radiation may produce bigger and bet-
ter grapes. In patent 3,104,497 Clarence
J. Speas of Clinton, Tenn., and Paul L.
Andrews of Oak Ridge, Tenn., describe
how gamma rays from cesium 137 and
cobalt 60 double the chromosomes in some
grape varieties, producing much larger
and better fruit.

R

To make the world safe for oysters, two
Connecticut inventors have developed a
chemical spray, Polystream, that will kill
off the marine snails which prey on oys-
ters. Patent 3,103,202 was granted to Vic-
tor L. Loosanoff of Milford and Clyde L.
MacKenzie of Stratford.

N o

Another inventor has beat the U.S. Tax
Court. Ervin G. Bailey, a retired vice
president of Babcock & Wilcox Co., sued
to vindicate his right to deduct expenses
incurred as an inventor from his income
tax. Even though the inventions in ques-
tion have never paid him a cent, Bailey

| won the case. Central to the court’s ruling

provides traction to both rear wheels and helps |

eliminate the problem of useless wheel spin in mud

or snow. The life preserver, bottom, is the symbol |
| simplify the task are now under way.

of Quaker State Motor Oil—because it guards

engine life best. Made from
1009% pure Pennsylvania
Grade Crude Oil, Quaker
State gives every car longer-
lasting lubrication, top pro-
tection, mile after mile.
Insist on Quaker State—
the best engine life preserver.

QUAKER STATE OIL REFINING

12

CORP., OIL CITY, PA.

was the fact that he was an established
inventor of long standing.
2 "

Patent searches are a costly necessity

for inventors. Two developments that may

One is a plan to apply automation to
the patent search. Computers specially
designed and programmed for informa-
tion retrieval are under study. The Patent
Office and Bureau of Standards have set
up Project Haystaq to design information
retrieval systems for rapid searches.

The other is a T5-volume patent cata-
logue now being published by Rowman &
Littlefield, Inc., New York. Selling at $50
per volume, the catalog will list all patents
filed since 1790, foreign and domestic.

POPULAR MECHANICS



Greatest values in power tools
— priced to take home now

SAVE—NEW, LOW PRICE. U-112
14" Drill Fixkit with smart case:
powerful 14" Drill, polishing bonnet,
3 bits, grinding wheel, wire brush,
180-page "*“How To'" book, and more.
$19.88. i

SAVE 510.07 —and get free steel
case, too. A double bargain. Black
& Decker U-137 74" Utility Saw
{regularly $59.95), plus combination
blade and case. All safety and
operating features. Only $49.88.

@\ Black & Decker:

= World's largest maker of power tools

Master Power- DeWALT*

AR TOOLE

DECEMEBER 1963

SAVE $10.07. Powerful orbital
Black & Decker U-141 Utility Sand-
er whisks off old paint fast. Swept-
back handle. Takes 3%" by %' sand-
paper. Only $19.88. (Optional dust-
collecting attachment: $8.50.)

NEW 2" DRILL—LOW PRICE. This
brawny Black & Decker U-127 %"
Utility Drill handles construction,
maintenance and installation jobs.
Rated for 4" holes in steel: 1" hard-
wood. Now priced under $40.00.

FOWEN TOOLS

SAVE $4.07 on the Black & Dechker
U-151 Utility Jig Saw. Makes
straight, curved or Intricate cuts
In wood, metal, plastics. Regularly
$23.95. Only $19.88. (With modern
case, 3 blades—only $22.88.)

SAVE ON ACCESSORIES. Gay,
practical gift. New Black & Decker
Drill Accessory Christmas Stock-
ing. 22 useful pieces fit all electric
drills. A $6.00 value if purchased
separately. Yours for only $3.98.

CHECK YELLOW PAGES "Tools-Electric'
for nearest B&D dealer. Send 25¢ for
180-page book, ""How to Choose and Use
Power Tools" to: The Black & Decker
Mfg. Co., Dept. D-123, Towson 4, Md.
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RCA

introduces a
new easy way
to learn
electronics
at home

Learn faster, remember more with this revolutionary
new “learning method!" And RCA institutes is first
to bring it to you! Forget all zwr 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 mew RCA
sputotext” now available! “Introduction to Elec-
tronics” gives you the advantages of RCA “'Autotext”
plus Experiment l|essons, service practice lessons,
and all the kits you need' Send for complete infor-
mation now and FREE SAMPLE Home Training lesson!

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

# Elactronic » Communications
Fundamentals Electronics

o TV Sarvicing ® FCC License Preparation

® Color TV » Mobile Communications

. Transistqrs # Automation Electronics
# Electronic Drafting s Computer Programming

RCA Institutes Liberal Tuition Plan affords you the
most economical possible method of heme 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 Mew 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 BOOK TODAY! SPECIFY
YOUR CHOICE OF “AUTD TEXT'", HOME TRAINING, OR
CLASSROOM TRAINING!

RCA INSTITUTES, INC., Dept. PM-D3

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

Pacific Electric Bldg., 610 S, Main St.,
}_p_s.ﬂ.ngeles 14, Calif.

(P THE MOST TRUSTED NAME
g /N ELECTRONICS
T O T T -

. RCA INSTITUTES, INC., Dept. PM.D3 .
B 350 West 4th 5t., New York 14, N. Y, |
" Rush me FREE information about "Autotext” =
B Home Training , Classroom Training (Choice of

B city No salesman will call. W
= [ e R PP P T =
" [T [y 1 e RTSETRNN |
o Bl i 2one.... Stabd...ovuiecnnnes

B S 0 QR Bl R PR N T P D S R 1 G O A O
CAMADIAMS! Take sdvaniage of thewe RCA Tnstltutes Home Study
Cratrnies ot oo additlonal cost. No poRlage, oo casiome, 1o delny.
Fill oul coupon and send in envelope t0: RCA Vietor Limibed.
GhMI Baasvalinseniipnd Avie,, Moviresl 6, Ouehee.
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Sidelights
from the

SER

Female astronaut candidates now have
some scientific backing for their bid. Cen-
trifuge studies by the Office of Naval Re-
search show that hens are about seven
times more resistant to long-term effects
of acceleration than roosters.

T i

Bugs in its fuel is bugging the Navy. It
seems that whenever water gets into jet
fuel, fungus begins to grow and this clogs
up filters and strainers of planes and stor-
age facilities, not to mention the damage
done to the engine when the tiny organ-
isms are burned.

The Navy's trying to find something that
will kill growths in the fuel. but it's not
having much luck. Some fuel-handling sys-
tems bring the problem on themselves by
displacing the fuel with water. In under-
ground tanks, water seeps in and bacteria
begin to grow at the point where water
and fuel meet. In planes the problem is
bigger. Usually there’s no single tank, but
a number of connected cells where water
can gather at low points, and these are
practically impossible to clean.

Since it's so hard to keep all water out
of a fuel system, the Naval Research
Laboratory is looking for something to
add to the fuel to kill off the bacteria.

P

Some Navy minesweepers are now car-
rying a spare tire. It's a new type of col-
lapsible rubber fuel tank which increases
the steaming range of ocean-going mine-
sweepers by as much as 15 percent. Filled
to its 2500-gallon capacity, the eight by
seventeen by three-foot fuel cell looks
like a large inflated air mattress. It's
lashed in place on a minesweeper’s fan-
tail. It's inexpensive, requires no ship
alterations and. best of all, can be folded
and stowed when not in use.

[ L

Cold logic. The Army had to do some
mighty tall convincing to some Eskimo
Mational Guardsmen not long ago. A
group of the northern guardsmen were
to travel to southern Alaska for field
training. The last lap of the journey was
by train. But it seems these Eskimos had
only traveled by airplane and dog sled in
the past, and in both cases they wore seat
helts for safety. So when it came time to
hoard the train, they refused to go until
siven lengthy assurances by a harassed
colonel that safety belts weren’t needed.

POPULAR MECHANICS




Power-up for more power-fun!

MOVE UP TO ANY HARLEY-DAVIDSON

and get the power you need for a full
measure of motorcycling pleasure.

Real two-wheel fun begins the
moment you straddle any Harley-
Davidson. You feel it instantly.
This i1s a Harley-Davidson .. .a
real motorcycle with the pep, power
and performance you need for a
full measure of cycling pleasure
wherever you ride.

And remember, power for fun is

also power for safety. Harley-
Davidson power comes in strong,
sure, fast. Get all the power you
need for safe, instantaneous re-
sponse to any highway situation.
See your Harley-Davidson Dealer
today...and move up to the real
fun of good riding. Eight great
new models up to 1200 cc.

HARLEY-DAVIDSON

MOTOR CO.,

MILWAUKEE 1,

WISCONSIN



Items from
All Outdoors

We are often asked if there are equip-
ment manufacturers who will make things
on special order, so we journeyed down
to Camp and Trail Outfitters, 112 Cham-
bers St., New York City, and put the
question to Ben Siminow, “Funny you
should mention it,” he said, and produced
a rough sketch sent to him by a geologist
who wanted a special tent for the jungles
of South America. “We're making this
now,” he said.

It was a tent completely enclosing an
insect-proofed hammock so that the ends
of the hammock were like net sleeves
coming out from the ends of the tent.
“We try to make anything a customer
wants,” Ben said. “We need a drawing
or description and specifications of size
and materials desired. Then we can dis-
cuss the problems by mail.”

A

If you followed our suggestion [Sept,
PM) and put bags of calcium chloride in
your buat tn collect moisture 1'.:1Ll:n'1.gr stor-

speci al
_delivery!?

The Stewart-Warner ‘‘240" Electric
Fuel Pump offers distinct advantages

age, you may not love us. While CaCl does
attract moisture, in doing so it gives off a
heavy, slow-evaporating liquid. It is nec-
essary to have a container under the bag
of CaCl to collect this liquid.
i

For fishing in difficult spots where it
is absolutely impossible to cast, place
your bait in a paper cup and float it out.
A slight pull on the line and the bait will
drop into the water where vou want it.

i

Active participation in conservation of
natural resources continues to gain ground
all over North America. This year the
state of South Dakota paid some $10,000
to farmers for providing cover and food
plantings for wild fowl. In Manitoba,
Canada, 11 farmers received 514,000 to
preserve more than a thousand acres of
prime waterfowl breeding grounds. And
in line with the general program to save
wilderness land, Michigan has announced
the opening of a wilderness hiking trail
that now runs 35 miles from Traverse City
to Kalkaska. By July, 1964, it will cover
170 miles between Tawas City on Lake
Huron and Empire on Lake Michigan.

SYORLT JONYigs

Outdoors Editor

for anyone wanting to perfect his car’s performance. Reli-
able and efficient under all conditions. Has adjustable
automatic pressure regulator (exclusive with Stewart-
Warner) that keeps fuel flowing smoothly to the carburetor
...prevents flooding, starving, “vapor lock™...helps you
get instant starts in the coldest weather. You can easily
install it yourself. Available for 6 or 12 volt electrical sys-
tems at leading service stations, garages and parts stores.
See the difference in the Stewart-Warner "*240" Electric
Fuel Pump. (Also ask about the 220" series.)

INSTRUMENT DIVISION
STEWART-WARNER

CORPORATION

16 POPULAR MECHANICS
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Postage
Will Be Paid

by
Addressee

L BUSINESS REPLY MAIL \
FIRST CLASS PERMIT No. 1000, SCRANTON, PENNSYLVANIA

INTERNATIONAL CORRESPONDENCE SCHOOLS
SCRANTON 15, PA.

If Mailed in the
United States
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You can cashin on a
new career by mailing
this postcard today!

Free Success Kit with 3 valuable booklets is yours
as a gift from International Correspondence Schools
to prove how you can earn more pay, find new op-
portunity, enjoy real job security. Includes (1) “How
to Succeed,” career guide, (2) Career catalog of job
opportunities, (3) Sample lesson to demonstrate the
famous method used by millions of ambitious men

and women to achieve lasting success.

SEE OTHER SIDE FOR FULL DETAILS >



INTERNATIONAL CORRESPONDENCE SCHOOLS

Cast your baIIot for a successful future'

223 1.C.S. COURSES

Whether you stand at a machine or sit at a desk...whether you're
making 885 a week or 885 hundred a year...whether your interest
is Power Plants or Paper Pulp, Aviation or Electronics. .. chances are
I.C.S. has exactly the course you need to get ahead.

I. C. S. is not only the oldest and largest correspondence school.
It also offers the most courses. 223 in all. Each one success-proved by
graduates who rose to top technical and administrative positions. Chief
engineers. Superintendents. Foremen. Managers. Executive assistants.

I. C.S. Courses cover bedrock facts and theory plus practical,
on-the-job applications. Texts are prepared by leading business and
industrial authorities working with 1. C. S. editors and educators. They
are reviewed and revised in line with current developments.

As an L. C. S. student, you study in your spare time, set your own
pace. No time lost getting to class or waiting for slower students to
catch up. If you wish, I. C. S. will make progress reports to your employer. You win recog-
nition as a “comer,” one who is ready to move ahead. Thousands of students report pay

increases and promotions within a few months of enrollment. All graduates win the coveted,
approved L. C. S. diploma.

FREE SUCCESS KIT! Check the subject that interests you in the coupon
above. I.C.S. will rush you a free Success Kit including (1) a special
booklet outlining your ppportunities in this field, (2) a gold mine of
career tips, “How to Succeed,” (3) a sample |. C. S. lesson demonstrating
the famous I. C. S. Method. “X” MARKS OPPORTUNITY.

: : Accredited Member,
Clip coupon and take your first big step to real success! 1.C.S.,Scranton 15, Penna. (i787 €0 T Study Cour



Train at HOME—Earn While You Learn. Add 509 -
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 yvour 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 gquickly
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, pudlocks and safe locks, under the
guidance of experts. FREE lllustrated Book, write

now. LOCKSMITHING INSTITUTE.

Copyright 1963, (Div. Technical Home Study Schools)
ni me
s:...d,.’;;m:.n. Dept. 112-3, Little Falls, New Jersey

Says FREEMAN J. JEFFRESS, Oklahoma City, Okla,
*“Your locksmithing course is so good,

I wouldn't take back the money | paid for it.
I have a nice little shop set up in my home
and it has already paid for itself!"

MAIL (
fﬂu?ﬂ" Pruiessmﬂal_ Equipment ¢
or FREE includes
TR LOCKS - PICKS—PARTS —KEYS

SPECIAL TOOLS & SUPPLIES

For a fulure as
vour own hoss or
in a high-pav
job., write now
for FREE TNus-
trated Book.
Only school of 1« kind. Licen=ed by State of
New Jeorsev. Approves] for Veterans,

e e AL COUFPDN NOW = = = =

Aced't Member Nat'l
Home Study Couneil,

J‘.‘

] ]
| LOCKSMITHING INSTITUTE, pest. 112.3, 1
1 Little Falls, New Jersey 1
1 Pleiise send FREE Mustrated Book—*"Your Big Oppor- 1!
1 gy . ok T R : = . i
tunities in Locksmithing.” complete Equipment folder
! and sample lesson pages— FREE of all obligation—(no I
: salesman will call ). :
: I i s i i i :
i { Please an i
I PR i i e 1
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What's so - ;'.*‘_‘*9
incredible et

about
UNIMAT?

A metal working lothe usuolly does only one job. Unimat
is a fine precision lothe, but it olso converts instantly
into a dead-accurcte precision drill press. The rest of
the time, it keeps busy milling metal, boring, threading,
surface grinding, sharpening cutting tocls and sawing
wood,

It mokes gears, pulleys, knobs, shofts, nozzles, instru-
ments and tools, jewelry, ond parts for model plones,
railroads, cars ond engines.

The complete lathedrill press packoge with chucks and
extras is only $139.50. A pest cord will bring you free
literature. Or a $1 bill buys you o complete 40 page
manval on Miniature Machining Techniques.

WRITE: AMERICAN EDELSTAAL INC., Dept. 6L
350 Broadway, N.Y. 13, N.Y.
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GET HEAD\" FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS

“AMAZING SCIENCE BUYS

for FUN, STUDY or PROFIT

AUTOMATICALLY SHOWS TIME, TIDES, POSITION

b,_\/ OF SUN, MOON, STARS
A
: i

NEW SPILHAUS SPAGE GLOCK

19 DIFFERENT READINGS AT A GLANCE

srartling scientific :u‘hmu.lnﬂ“ﬁjfﬂ- complelely
i L.q-alr anid funclivnal. Design for the space
nEe iy world rendowned acien!w‘l. D, Athelsian
spilhaus. Dran of Tec University of
Minnesoin, Handsome oo 'I'l-‘ﬂll'll""ﬁ Plece—con-
Iy up-to-date encyclopedia of the sky. The
space clink has beautiful frutiwessd
3 sky-blue dials. Blends with decor

#iant
bl

Wty gomee. office, club oo, classrooim, .

¥ eum. display window, hotel, ete. Large dial

shows sun pusition, m.“} subn fise and sel, moon posilicon, moon
rige A =ei, pha i, hiw pnd high tide time. currenl sLEgEe
die, «day and nlh of wear, currenl position of stars in sky,

ar rlwe amdd star =ci, relationships of son., moon and sLars.
arlar lime. Left dial shows local time. Right dial shows
includine magor U8, citles and Universal (Greenwich)
L R T i."'|lrll.II-l—:I‘1.||IJ!|¥5 oy one u:mp]\.- wietling
phie lecativn. Measures 167 high x 111a" wide x 416"

g, tntwm plagues  available, Complete satisfaction guaran-
Teed oFr muney rE"f'l.ll'H‘ll'.‘ﬂ
Stock Me. 1201-H SRR e T Rk £15%0.00

Sen the !I:rs, Mﬂnl, Planets Close Upl
3 ASTRONOMICAL REFLECTING TELESCOPE

Photogrophers! Adopt your caomera te this Scope for ex-
cellent Telephoto shots and fascinoting photos of moon!

60 TO 1B0 POWER:
Famous Mt. Palomar Typel
An Unusual Buy!
See the Rings of Saturn, the fascinating
planet Mar<. huge craters on the Moon.
phages of Venus. Equatorial Mount with
lock on both azes. Aluminized and over-
coated 3" diameter high-speed (/10 mir-
ror. Telescope comes equipped with & 80X
evepiece and = mounted Barlow Lens.
Owptical Finder Telescope included. Hard-
lmnl portable triped. FREE with Scope:
Valuable STAR CHART plus 27 2-page
“"HANDBOOE OF HEAVENS" plus "HOW TO USE YOUR
TELESCOPE"" EDO
Stock Mo. BS.080-M ... _ . ... ...c5-c00 0 £29.85 Pastpaid
414" REFLECTING TELES:DPE—LP in 255 Power
Stock Mo, B85.105-H .. ... 579,50 F.D.B.

BUILD A EDI.AII ENERGY FUIINACI’.

A fascinating rew sell Build vour own Solar Furnace for
experimentatinn—many practical uses. Easy! Inexpensive!
Use serapwond! We fursdsh ingtructions. This sun pawered
furtace will generate terrific  heat—2000° to 3000°

Fuses enamel to metal.  Sets paper aflame in geconds.  Use our
Fresnel Lens—147 rllmnr'lrr 1. 14°
Stock Mo, 70.130-H. .Freanel Lens. . - ... $6.00 Postpald

11~ 8. Fresnel I#m F 1 15‘"
Stock No. 70.533-H . £8.00 Postpaid

LARGE SIZE DPAGUI PROJECTD!

Ideal for plotograpierd, this lw-rol uanlt pro-
Jects 3z ft. s image a1t 8 ft.—7% M1, sq.
image at 12 11 Projects  photos, drawinge.
sketches. clippings. any opaiie copy up tn €67 x 67
—larger pleces in seellons. DLebpser are 2 plano-

slight nmnd

contvex, 305" din. tosubte] in 55" harrel. Pro-
jector = 131%™ high, 15%" wide, 9" [ront to
back, pressed steel in Dbk wrinkle finish, bake-
lte handie. Uses fwo 200 well  bulhs——mot

included. Complete with =ide platform 1o hold ustratlons, 6 7t eles

eofel, hieat resisf. plate glaszs mirror

Stock No. BO.066-H ; ceven.. 282,00 Postpaid
HE'H MINIATURE TAP SET

CUTS SMOOTH INSIDE THREADS

Those superior tools cul Inside threads quickly,
spasthly,  T=edl for innumerable small ifems.
Kiurled =teel. chock type handle with torgue
hieeled prroviddes firm, steady leverage, 5 tap & drill
slmea: U-RUNF, =50 or 3/6d; 1-T2XF, =53, 2-
SN, =A0; d-48X0, =T d-40N0C, =43,

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

Order by Stock Mo.—Send Check or M.0.—Money-Back Guaraniee
EDMUND SCIENTIFIC €CO., Barrington, New Jersey

- — —— — I —— ——— — S S S E— — — —

MAIL COUPON FOR FREE CATALOG “H”

| Completely new & enlarged 148 pages.
| Mearly 4000 Borgains.

EDMUND SCIENTIFIC CO.. Barrington, M. J.
I Plesse rush Free Glant Catalog “'H™

—

SCIENCE TREASURE CHESTS

Extra-poweriul u agnets, polarizing filters, oMmpass,

ne-wav-mirror (ilm, prism, diffraction natin: and lots

of other ltems for hundreds of thrilling experiments,

nlu: & Ten-Lens Kit for making telescopes, microscopes,

eie. Full instruetions included

Stock No. 70.342-H .55 00 Postpaid
Science Treasure Chest Deluxe—Evervihing in Chest above plus ex-

citing additional jtem=, o more advanced experiments imclodinmg
crystal-growing kil. electric molor, molerular model sel, first-surfnoe

kg Bl — $10.00 Postpaid
MAKE 1I"UMH OWN POWERFUL
ASTRONOMICAL TELESCOPE

GRIND YOUR OWN ASTRONOMICAL

MIRROR—Kit= contsin mirror blank, ftood,

alrasives, diagonal mirror and eyeplece lenses,
1| ||| Luild indruments ranging in valoe froen
vo i po hundreds of dollars

Mirro
Stoek = Diam Thickness Priee
70,003-H 414" 3, § 7.50 ppd.
T0.004-H 6" " 11.95 ppd.
T0,005-H B 13" 19.50 ppd.
T0.006-H 1" 13" 30. H} f.0.b.
70,007 -H 125" 20" 59.95] Barringlon

LOW COST EDMUND ITEMS TO BUILD
EASEL TRACING-PROJECTOR

Poprular Mechanis Feature Article July 1963
WAR SURPLUS 6" F: 3.5 METROGON LENS
Specially machined burrel, =q.-fleld angle 68, covers 12% x 12° copy
gt 2X. even larger st redluction =izes
stock No. 60 305-H i $28.50 1o<tpalid
SAME LEHS |H CIHIEIHIL “nu"flﬂﬁ

e T T | LR T T $19.30 Posipald

L L e § 3.00 Po=tpaid

§ DPAEI.IE PROJECTOR

Projects [llustrations up 1o 3 hy 3%&" amd en-
larges them o 35" x 30~ if sereen 1z G%% ML
from projector; larger pictures If screen is further
§ EwWal N filn or negatives neeided. Projecis
charts, diagrams, pirtures, photos, lettering in
full cular or black-and-white. Operated an 115
volt, A.C. current. G-ft. extenzion cord amd plug
. W i included. Operates on 60 watt bulb, not ineluded.

Bige 12" x £ x 1%~ wide. W. 1 Ib., 2 oz. I"lastic case.
Stoek Mo. TO199-H ... . .. .. .....eceae- $7.95 Postipaid

~—— MINIATURE WATER PUMP

Wonderful for experimentis, ministure waterfalls, foun-
tains. Christmas gardens. HO gage raliroad backdrops,

Stk No.

habbyists, labs, schools. Pumps continpous fSow of waler
ete. Ting (254" x 1347 electric motor and pump ideal for
. hobbyists, labs, schools., Pumps continuous fow of waler
W &l rate of one pint per minute at @ 127 head. With 2 D

=7~ patteries in serier will pump to 24° high. Works in
eiiher direction. Stock Mo, S0.345-H............. $2.25 Posipaid

WAR SURPLUS AHEIICAH-HADE 7x50 IIHDCIILAH

Bj savings! Bropd new! Crystal clur wiewin
-p-'m:r Every oplical element is coa
A:: excellent night glass—the size recummend ed
for =atellite viewing, Individual eye focus, Exit
pupil Tmm, Approx. field at 1,000 yds. is
H786 ft, Carrvinz case incloded.
Our War sur-

T x 50°s nmormally cust 3274.50.
plus price saves vou real miney.

Stock No. 1544-H . . . Onaly §74.80 Ppd. (tax incl.)
6 x 30 Bineculars ~imilar 1o abave
Stock No. 693-H..533 .00 Postpaid (Tax Incl.)

WOODEN SOLID PUZILES

12 Idifferent puzzle- that will stimulate your ability !
think wml rea-on. *urzles. animald: and geometric (orms \

tio teke wpart miel resssetoble, give & chance for all the
family, young or vbl, to te-t ~Kill, patlence, Order yours now. -

Stock Mo. 70.205-H

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

Great ldea! 1-; cinafing fus an d sometimes tre-
mendously profialde’ Tie o line to our 5-1h. AMag-
net—drup It overbard in hu:n f!'l'tl' lake nr ocean.
Troll it alum: the Dot -:n—.'m'-lr ‘treasure’” haul can be out-
board o anclurs ing tackle, all kinds of metal valua-
bles. S- |t| '.uzne: is war surplus—aAlnico V Type—Gor'L.
Cost—850. Lifis over 125 lbs. on land—much greater
weighte under water. Order now and try this pew sport.

Stock No. 70.571-H. 5 lb. Magnet £12.50 Postpaid
Stock Mo. 70.570-H. 34z Ib. Lifts 40 Ibs.......5 B.75 Pesipaid
Stock No. 7O572-H. 7z Ib. Lifts (50 Ibs... .. S18B.75 Postpaid
Stock MNo. B85.152.H. 15 Ib. size lifts 250 Ibs. $33.60 FOD

SREpIE BT FPOLE RUSEIE  Jiwp CEICE OF sQ&iF QWore Cedbdntirg

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

Swedes will soon be able to choose a
new surname dreamed up by computers.
With so many Andersons, Johansons and
Carlsons contributing to the national con-
fusion, two computers were recently put
to work to create some 50,000 new sur-
names. They'll be published in a catalogue
from which the Andersons, et al., may
choose a new family name.

S

Termites practically brought Honolulu
to a standstill recently. Nine explosions
and an underground fire rocked the down-
town area, injured two people. wrecked
store fronts and caused a massive traffic
jam. Manhole covers were blown two sto-
ries high and plate glass windows tum-
bled like ninepins, The trouble came,
Hawaiian Electric Co. officials said. when
termites chewed through plastic insula-
tion, causing a short cireuit.

e

An atomic squeal may soon be aiding
ships at sea. The Atomic Energy Commis-
sion is testing an atomic sound beacon in
Chesapeake Bay that will have an under-
water range of 20 miles. Heat from radio-
active strontium, formerly a nuclear waste
product, will operate a hydro-acoustic
transducer to produce a squeal that can
be picked up on ships’ listening devices.

e

Transplanting teeth from one person to
another may be done by the family dentist
during routine office visits in the not too
distant future. Dr. Ralph Mezrow, one of
the leading investigators in this field. told
PM that hospital facilities won’t be neces-
sary for the operation.

“So far,” he said, “our work has been
done only with teeth from living donors,
but we are trying to make arrangements
to obtain teeth from recently deceased
persons. Also, we have established a tooth
bank.” To date Dr. Mezrow has trans-
planted more than 40 teeth from one per-
son to another, all of which took root.

All of Dr. Mezrow's work at The Albert
Einstein Medical Center has been done on

DECEMBER 1963

youngsters from 11 to 20 vears of age.
But, he says, “we feel the technique will
work with older people, depending on
their physical condition. but not as uni-
formly well as with vounger recipients.”
Tooth transplants have also been made
from one part of the mouth to another
in the same person.
A
Headaches on purpose are being cre-
ated at the University of Oklahoma Medi-
cal Center. Volunteers are fitted with a
headband that is inflated to produce
enough pressure to bring on pain that's
typical of a tension headache. Research-
ers, studying the causes and cures of mi-
graine headaches, then try various pain-
killing drugs on victims.
o
Studying bubbles in the laboratory and
then at a muddy spring has led a Japa-
nese astronomer to believe that the moon'’s
craters were formed by bursting bubbles
of gas under a thin layer that was formed
while the moon was cooling.
i e
Rocket troop carriers could be a reality
by the 1970s. The new commandant of
the Marine Corps, Lt. Gen. Wallace M.
Greene, said that a rocket landing craft
could transport 1200 Marines from Camp
Lejeune, N.C., to Central Africa in just
80 minutes.
e
Mocking birds are well named. Two re-
searchers at Ohio State University say
they imitate the songs of other birds so
well that only an electrenic audiospectro-
graph can tell the difference. One bird
tested could mock 39 bird songs, 50 bird
calls, plus frog and cricket sounds.
R
Morphine addiets may find it more diffi-
cult in the future to get supplies of their
nemesis. A non-addicting substitute for
morphine developed at the National In-
stitute of Health in Bethesda, Md., has
been hailed by medical specialists as a
pain killer and cough depressant. Called
Pentazocine. it should reduce the medical
demand for morphine.
e
Pine needles are an accurate indicator
of atomic fallout, according to a Polish
scientist who has spent the last five years
studving them.
P
Brains can be kept alive isolated from
the body—monkey brains. that is. Scien-
tists at Western Reserve University report
that they kept the brains of five rhesus
monkeys alive for from 30 to 180 minutes
while retaining full biological activity.

(Please turn to poge 22)



Make 33 to 35 an Hour
Starting Soon

LEARN
TELEVISION
RADIO
ELECTRONICS

Train at Home
with Equipment
Furnished [ 9

How can you get more money fast? A proven
answer is: start NOW to be a Radio-TV Service
Technician. You can be picking up $3, %4, $5
an hour in spare time starting soon after you
enroll, just as thousands of other NRI trained
men have done. Then, move ahead to a full-time
business of your own or a good paying career in
business, industry or government, working in the
growing fields of Electronics-Automation.

Thousands Succeed with NRI Training

W. F. ELINE,
Cincinnati,
Ohio, went

i . from factory

mlamnohis

; own HRadio-
™

Nearly half a century of
experience backs you when
you train with NRI. You
get special NRI equipment

F. W. COX, e at no extra cost to make
ey wond, learning faster, easier, more
$150 a month interesting. T'wo free books

gpare time,
now has own
business . . . 1

s v+ E. D. BITNER,
| Northfield,
N. J., works
n missiles,
~aays NRI
training gave
him his biggest boost.

MAIL NOW—2 FREE BOOKS

NATIONAL RADIO INSTITUTE
Washingten 16, D. C.

Please send me your two books FREE. (Mo salesman will call.)

tell about career oppor-
tunities in fast growing
Electronics and NRI in-
struction plans. Convenient
monthly payments. Mail
coupon now.

r———————————-

N e e e g Age......
{Please print) I
Ao s i L e S S |
|
O i d i Zone...... Shalisiiasiana |
Accredited Member National Home Siudy Councl |

| Science Worldwide

(Continued from page 21)

| The brains were removed from the ani-
| mals and hooked to outside donor mon-
keys for blood circulation and nourish-
| ment. It was said to be the first time
primate brains had survived as an iso-
| lated organ.
Tl i
Video for the blind may be a future pos-
sibility, predicts TV pioneer Dr. Allen B.
DuMont. He says it may become possible
“eventually to feed electrical waves di-
rectly to the human brain. . . . In other
words, we will electronically bypass the
human eye.”
o
An eve bank, said to be the first of its
| kind in the world, is now in operation in
| England. Deep-freezing will enable the
| donated eyes to be kept for up to six
| weeks in perfect condition. With present
refrigeration methods, an eye won't last
much over four days.
S o
Putiting coins under the mast of a new
ship, an ancient good luck custom still in
i use, apparently dates back at least as far
as the first century. The hulk of a Roman
ship found in England’s Thames River
had a bronze coin under the heel of its
mast. The coins bore dates from the time
of Domitian, emperor from 81 to 96 A.D.
o
| Alaskan Eskimos have levels of body
radiation three to 80 times higher than
people in the U.S. Eskimos eat caribou
and reindeer which feed on radioactive
lichens, contaminated in fallout from
nuclear bomb tests.
| P L
Social pressures in modern society may
' be partly responsible for the growing in-
| cidence of hardening of the arteries. A
Pennsylvania professor of pathology bases
this opinion on the results of an eight-
year mammal study in Philadelphia’s zoo.
The only change in the animals’ envi-
ronment has been an increase in popula-
tion density, resulting in more complex
social relationships. And, for the first
time, he says, deaths from heart attack
have begun to appear in the zoo popula-
tion.

P i
Cheaper rain. A Japanese scientist has
found that a simple chemical named met-
aldehyde is a cheaper and better sub-
stance for seeding clouds to produce arti-
ficial rain than the silver iodide crystals.

Tokn P MSN2L

Science Editer
POPULAR MECHANICS



Do it the easy way with a Delta 9” Saw
Now at the lowest price ever!

< 15,,{ }? =fe
J Q Delta Radial

. | Drill Press

Delt : 4" ‘éhﬁ‘ Model No. 11-280
elta —
Deluxe Jointer

A
s e
Model No. 37-290

Delta 16" Scroll Saw

Mod

P .l'_. _"_u 100

—— i ——— — — — e —— e —— . —— — s — —

:\..h-n r!||' rim-- o I pt.-_.q- VOur h:i.r'::f r..nL with
I:['-leli.‘.} power tools and save MOTIEeY ' Whether WLl
do home repair and remodeling or hobby work.
you'll want the power, accuracy and safety that's
buil into every ]l.-lr.. tonl. See vour Delta dealer
for a demonstration—he’s listed under TOOLS.
ELECTRIC in the Yellow Pages. Meanwhile. send

POWER TOOL DIVISION
Rockwell Manufacturing Company
502M N. Lexington Ave., Pittsburgh 8, Pa.

Piease send FREE Delta Power Tool brochure to:

Mamae
coupon for more facts.
Address _ e
Rockwell | o o s

MANUFACTURING COMPANY




Spotlight on té-

This 90-m.p.h.

Midget

sports car with disk brakes costs

less than the price of a poke-along compact

By Jim Whipple

O PRODUCE a genuine sports car for
less than $2000, British Motors Corp.
used as many off-the-shelf passenger car
components as possible. Thus the Midget
has the engine, transmission, steering,
axles. clutch, and brakes used on a num-
ber of Austin and Morris family sedans.
The secret lies in so locating these “fam-
ily car” components that they result in a
1456-pound two-seater which can perform
like a sports car.

To get the maximum performance from
its 67 cubic inch overhead valve pushrod
four-cylinder engine (bore and stroke
254 x 3.29) Midget's designers have pro-
vided just enough body room to accom-

modate a six-foot (or slightly taller)
driver, with the seat set back against the
rear wheel housing and the driver's left
foot pressing a panel only three inches
from the front tire. This makes for a short
car (137% inches) on a wheelbase of 80
inches—a favorable “square” ratio for
stability, with a front and rear tread of
45 and 44 inches. Locating the seat cush-
ions on the floor and dropping the floor
itself between the frame rails of the unit
body results in a low center of gravity.

Passengers sit amidships where they are
least disturbed by the tossing of front or
rear ends of the car. The ride is surpris-

(Please turn to page 26)

MIDGET'S ENGINE gets ils go
from 8.9:1 compression ratig,
and twin SU carbs. Wide
hood opens to moke routine
work easy for do-it-yourself
owners. Mote wire wheel has
been removed to show access
to front caliper disk broke

POPULAR MECHANICS




GET THIS FREE*

GIVE A MAN THE BEST FOR CHRISTMAS

A Crosman CO. Pistol

ERE are America's four finest C0O; Gas Powered Handguns. One is the perfect gift for
every man who enjoys guns and appreciates the best. All can be used indoors and out,
at home or in the field. Each is authentically styled, beautifully balanced, durably built and
highly accurate. Each provides the pleasure and performance that only Crosman can deliver.
| e ———

>

THE

SINGLE ACTION &6
Single Action .22 cal. pellgun re-
volver. Famous Peacemaker
styling; fast draw action. Takes
6 Super Pells in cylinder

THE CROSMAN ''45"
Single Action BB revolver. West-
ern styling; 45" action. Takes
18 BB's; 6 in cylinder, 12 in

chambers. magarzine.
Suggested retail price $17.95 Suggested retail price $15.95
‘_,_._ P

THE 600
SEMI-AUTOMATIC
Semi-automatic .22 cal. peligun
pistol. Target style grips. Ad-
justable open rear and under cut
ramp front sight. Shoots 10 Super
Pells in less than 3 seconds.
Suggested retail price $23.50

THE 150
Single shot target-styled .22 cal.
peligun pistol. Rugged target
sights and grips; precision “But-
ton Rifled” barrel.

Suggested retail price $18.75

ARMS CO. INC.

*A FREE HOLSTER—Crosman's Christmas Gift to You

Mow, all Crosman dealers are featuring each of these guns with a Christmas
Gift of a free top quality leather holster (up to a $4.98 value). See them at
your nearest Crosman dealer. Give the best — and get a free holster — com-
pliments of Crosman.

CEg e et del B wder

Grosman

FLEPDRT. SEw YORL o5&
o Tl Al DNSLLL DT alely

FOR FREE Crosman SHOOTING FUN BOOKLET in Color, over 60 illustrations, Write Dept. PM-12

TOP TELESCOPE
BOTTOM DOLLAR (59%)

BALSCOPE

BAUSCH & LoMB @

DECEMBER 1963

Combine optical crafts-
manship and this most
welcome price fora gual-
ity ten power telescope
from Bausch&Lomb. You
get Balscope Ten. made
in Rochester, N.Y., with
a corrected six-lens sys-
tem, eyepiece focusing,
only 10%" long, weigh-
ing only 9 ounces! ideal
scope for vacations, bird
study, all-purpose dis-
tance viewing...ideal to
give as a gift or keep for
yourselfl See it at opti-
cal, photo and sporis
stores. Bausch & Lomb,
Rochester 2, New York.

TEN

Bring out the full
natural beauty of wood

Make a treasured antique glow. Give new wood a
lustrous satin sheen—on doors, cabinets, paneling,
furniture. Weldwood® Satinlac® is extra clear. Will
not yellow or discolor with age. Easy to apply. Dries
quickly without bubbles. Water- and alcohol-
resistant. United States' Plywood, Protection Prod-
ucts Div., 2305 Superior Ave., Kalamazoo, Mich.

WELDWOOD*

WOOD FINISHES



Trial lesson in

\DRAFTING
& DESIGN

LEARN AT HOME IN SPARE TIME

Check the want ads in any newspaper — SEE tLhe big-
pay opportunities open to you as a draftsman. What's
more, you can learn this well-paid, prestige profes-
sion at home — quickly, easily ! No special talent
needed! Get complete, step-by-step Chicago Tech
lessons in the malil, spend a few pleasant hours study-
ing each week. In a short time you'll be a well-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 succeszful Chicago Tech
graduates sav about high par and opportunities In
drafting. No charge. or obligation.

Est. 1904 Accredited Mational Home Study Council

CHICAGO TECHNICAL COLLEGE

§-201 Tech Bidg., 2000 So. Michigan Ave.
Chicago 16. Ilinois

Mall me FREE Lesson with information sbout big
opportunities in DRAFTING.

R e 1

Aldwiee oo

r------

CAREER BOOKLET

to guide you to

a successful future in
Engineering and

MILWAUKEE SCHOOL

OF ENGINEERING

Dept. PM-1243

1025 N. Milwaukee St., Milwaukee, Wis.

Tell me about an engineering career through
residence study in:

(] Electrical O Mechanical
P A UUREIOER || - | O
: CltyState.'_m -

| e p—p———————— T T T T T
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TOP BOWS dismantle easily and fold up for stowing
in trunk which also holds spare tire, toels and luggage

ingly comfortable thanks to the foam-
cushioned seats.

The rack and pinion steering is light
and very accurate; you can wind the car
in and out of traffic or take any line
through a winding road and hold it until
the bumps come fast enough to keep the
wheels out of contact with the road.

Although the engine is small (it was re-
cently raised from 49 to 56 horsepower)
it's willing and vigorous. And, if you take
the trouble to coordinate clutch and throt-
tle and make the most of the transmis-
sions’ four speeds (top three synchro-
mesh), you can manage good acceleration
(0-60 in 16 seconds) and keep rolling up
hills at 60-65, which is about tops in third
gear (keeping just below the 5500 r.p.m.
redline on the electric tachometer). For-
ward ratios are workable compromises at
3.20:1 1st, 1.91:1 2nd, 1.35:1 3rd and 1.0:1
4th: with rear axle ratio of 4.22.

Top speed is a shade under 90, at which
point the Midget feels very light and the
wind drumming on the vinyl top and
removable sliding plastic side windows
makes conversation impossible. But at a
true 70. the miles slide under the short,
downsloped hood quite painlessly and the
car is rock steady.

We can't praise the brakes too much.
With the recent addition of 8V-inch cali-
per dises on the front wheels, you merely
lean on the little suspended pedal and
bring the Midget down to a smooth
straightline stop from 70 mph just short
of losing tire adhesion.

The interior is snug but comfortable
with good seating angle and properly
shaped bucket backrests. When the top
and demountable side windows are in
place and the fresh air heater is going,
you are draught free and comfortable.
There's room for a large suitcase behind
the front seats, and a couple of overnight-
ers fit in the trunk with the spare. * * %

POPULAR MECHANICS



This is a transmission seal.,

It can get hard and useless,

and may cost $65 to replace.

You can ‘“‘cure’

transmission seals without expen-
sive surgery. Just have your serv-
ice man add a can of Quaker State
ATA to the transmission fluid. |

softens and swells transmissiun
seals and reduces leakage. ATA
also insures smoother shifting and

use-hardened

allows easier cold-weather starts.
And it guards against harmful
sludge and varnish formation. Next
time you stop for service, ask your
dealer to add a can of Quaker State
ATA to your automatic transmission.
QUAKER STATE OIL REFINING CORP.
Qil City, Pennsylvania

QUAKER STATE

TA

AUTOMATIC
TRANSMISSION
ADDITIVE

This “renews’’ it for $1.95.

ATA is made by
the makers of

'3 o5 an Hour with Simple Tools!
FIX S APPLIANCE

EARL G.
REID, Jr.
Thempsen,
Ohis

$310

EXTRA
IN ONE MONTH

NED CLEM, 5r
New Albany,
Ind.
$600
CASH
FOR PART TIME
. ERMNEST H.
* ADAMS
g S
$400
EXTRA

IN SPARE TIME

HE FREE Book offered below was a big

first step for men like Reld. Clem and
Adams, shown here — and many others!
YOU TOO can have a steady, good-paying
business of your own right in yvour home.
Spare-time at start, full-time later. No ex-
perience needed, no big investment. Learn
how to Repalr Electric Appliances., Pays
$3 to $5 an hour!

Get In On This “Boom” — NOW!

FOUR HUNDRED MILLION Electric Ap-
pliances, large and small, are in use right
now in American homes. Seventy-six mil-
lion MORE are bought each vear. People
need them fixed, good times or bad. YOU
make good money doing it. Work in your
own basement, garage, even on kitchen
table. You need only few simple, basic
tools. We train you, at home, to make
steady money — earn while vou learn.

Quick Way to Learn

Our 24-page FREE BOOK tells how you
can “cash in" on America’s Electric Ap-
pliance Repalr boom.

FREE 8ample Lesson shows how our easy.
clearly pictured instruction prepares you for
top earnings and a profitable future in this big
field. All for less than 20¢ a day.

At no extra charge we provide all parts for
your own Appliance Tester. It shows you where

DECEMEBER 1963

AT HOME, SPARE TIME OR FULL TIME.
BIG OPPORTUNITIES. WE TRAIN YOU.

to repair, speeds your work, makes sure each
job is done right. ready for you to collect the
money coming to you.

Here's the big-demand business you've been
looking for! — and the chance to train for it
with methods proved successful for over 45
years. Get your Free Book, Free Lesson now.
Mail coupon. letter, or postcard to: Matienal
Radie Institute, Appliance Division, Dept. AN3,
Washington 16. D.C. iNo obligation, and no sales-
man will call on you.)

MAIL COUPON NOW

MNATIOMAL RADIO INSTITUTE,
Applionce Divisien, Dept. ANZ.
Washingten 16, D.C.
Please send me Free Book
about yvour Electric Appliance
Repalr Course and a Free
Sample Lesson. I am par-
ticularly interested in:

[] Spare Time Earnings

] Business of My Dwn

[ Better Job

4
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Still using that
sandy kid stuff?

The difference between old-fash-
ioned sandpaper and **‘Production’’
Brand Sandpaper is like the differ-
ence between night and day. No
wonder more and more men have
seen the light and switched to
“Production’ Sandpaper for all
their sanding needs. Sands 10
times faster, lasts 10 times longer
than ordinary sandpaper.

The secret? **Production’” Sand-
paper is coated with aluminum
oxide, the toughest abrasive
known. This, plus an electrostatic
coating process that positions the
mineral grains sharpest side out,
assures finer finishes faster. Pro-
fessional cabinet-makers and
furniture manufacturers prefer
“Production” Sandpaper's more
efficient performance. You will, too.

Try it on your next sanding job.
Ask for “‘Production” Sandpaper
by name at your hardware, paint,
lumber or building supply dealer.

e

For professional results use

PRODUCTIONSANDPAPER

3 MINNESOTA MINING E
== MANUFACTURING CO.

SORERODUCTION" 15 & B0G, TAADESARS OF 38 OO, 5T, FASL 19, W8N,

CLINIC FOR

'HOMEOWNERS

Late last summer I papered two rooms
in our new home and ever since we've
been troubled with an objectionable odor
which apparently comes from the paper

| or the paste, We used a prepared wheat

paste. At times there appears a slight dis-
coloration in spots and these discolored
areas seem to be slightly damp, What could
be the cause of this? And the remedy?

—K.H., Mich.

You do not say how old the home was
at the time of papering, but we would

guess right away that the cause is mois-
| ture in the plaster, that is, the walls were

not thoroughly dried out at the time of

| papering. This is a commeon trouble where

walls (plastered) are not permitted to dry
thoroughly before any covering is ap-
plied. In time, of course, the moisture in
the plaster will dissipate, but in the mean-
time there isn't much you can do about
the condition. It may be advisable to re-
move the paper, wash the walls to remove
paste residue and allow the plaster to dry
out before repapering. If this is done you
should experience no further trouble.

I have several older dining chairs hav-
ing hardwood frames and backs. All

' the joints seem to be loose, causing the

chairs to squeak annoyingly when in use.

- What's the best way to repair these—take
' them apart and reglue all joints, or is

there some simpler way?7—P.K., Ga.

The best way is to take the chairs
apart and reglue all the joints, as you

suggest, This is quite a chore, as each
| joint, either the doweled or tenoned type,

must be opened and the parts cleaned to

| remove all old glue before regluing and

clamping until the glue has dried. An-
other method makes use of a simple glue
injector having a nozzle which is inserted
into a small hole drilled into the joint.
The injector plunger is then tapped with
a mallet or hammer to force the glue into
the space around the dowel or tenon. This
method of injecting glue is quite effective,
more especially when used to reglue ten-
oned joints. Parts must be clamped tightly
until the glue dries.

POPULAR MECHANICS



I have a leather-upholstered chair

which is old but still in good condi-
tion. The leather shows some wear around
the edges of the cushion and on the tops
of the armrests. There are no wide cracks
or other defects. Isn’'t it possible to re-
finish this leather with a dye or paint?

—F.H., Calif.
A Yes, there are both special dyes and
paints, or enamels, available which are
made especially for use on leather. The
dyes act more as a stain while the enam-
els, being opaque, tend to conceal any
surface defects more effectively. Both
should be available from your paint deal-
er. One important step is to thoroughly
clean the leather before applying either
a dyve or enamel. This usually can be
done with a mild soap suds, drying the
surface immediately after washing. Avoid
wetting the leather more than necessary
to get it clean.

The blower on my furnace (horizon-

tal) seems unusually noisy this sea-
son. There seems to be nothing visibly
wrong, although it appears to me that the
fan runs faster than heretofore. How can
I reduce the speed of the fan? Wouldn't
this tend to reduce the noise?—LS., Ohio

'A- scribe the fan motor is fitted with a
variable-speed pulley. Although it seems
unlikely, it could be that the moveable
half of this pulley has shifted—or has
been shifted—inward, giving the effect
of increasing the pulley diameter. This

On most furnaces of the type you de- |

would increase the speed of the fan, as |

you have mentioned. Usually the move-

able half of such a pulley turns onto a |

threaded sleeve. which is a part of the
hub, and is held in place with a set-screw.
If you loosen this setscrew and back off
the moveable half of the pulley vou will
reduce the fan speed proportionally. If
this is done it is likely that the motor will
have to be re-adjusted on its base to give
the proper belt tension. We suggest vou
investigate this possibility. Of course,
there are other sources of abnormal fan
noises such as partially clogged cold-air
intakes (registers), fan incorrectly posi-
tioned in its compartment, a loose fan
bearing. loose pulleys and so on. Perhaps
ylnu should investigate these possibilities
also.

As o service to Popular Mechonics reoders in
solving the hundreds of problems pertaining to o
home—irside or out—you are invited to present
vour problems to The Clinic Editor for his helpful
odvice. Address your questions to The Clinic
Editzr, Popular Mechanics Magozine, 575 Lexing-
ton Ave., New York 22, N.Y.
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“TOOK IN 5217

FIRST 10 DAYS”

Make Big Money! With
our easil

highly ef?i
Washer, Charles Stelle
took in $217 in first ten
days. E. L. Goss took in
more than $10,000 in one

K
$1200 on one job.” And '

Some make more, some less...
We help you to start Your

Own All-Year Business

operated,
cient Wall

ear. G. H. Jones wrote, |
I made a net profit of | =

e

no wonder—this machine washeswalls 6 times
faster and better than by hand and with no
mess—no drop cloths needed.

Your Money-Making Opportunity « We

want more men to go into this profitable busi-
ness for themselves and enjoy independence—
freedom from layoffs and bosses. Customers

E':;etg{:here—hnm. offices, schools, churches,

etc. How much you earn depends largel

on you, but we help you to start and work wit

you for your success. Wha

t you take in is

mostly profit. No need to rent shop or office:
operate from home. Can start spare time until
your full time is justified.

OURS IS NOT A LEASE ARRANGEMENT » You
are free to operate i an independent manner.
You sign no contract. You own the deterger
outright and are always vour own boss...and
every dollar you take in is yours to keep. You
pay no fees, or dues, or royalties to anyone.
And you take no risk. Your deterger is fully
guaranteed and enough supplies come with it
to return far more than your investment. Many

earn the cost of the dete

er in a week or two.

It costs nothing to get the details...write TODAY.

Lose No Time—Send Coupon Today for All the Facits

FREE BOOK! MAIL COUPON TODAY!

(A A RN R R R RN NN

YEAR-ROUND PROGRAM

VON SCHRADER MFG. CO. b
WI10"W"PL., Racine, Wisconsin :
Send at once | no obligation) your FREE booklet »
containing information about your wWaALL wasmiNG =
MACHINE and how | can start my own permanent, *
profitable business, -
.

Hame :
L]

Address -
L]

-

City. Zone Siate -
L

LA A R BN B ENEEREEEREEEEE R R R R RN RN NN

small stimulating cullege Ik, = Ikxgree in 268 monthz: in Engi-

neering and Huzines: Mdministration. One-year Drafting-Design

Certificate program. Founded 13x4 . Tirh heritage, PProfesslonally

oriented. Excellemt faculty. Small classez. Well-equipped labs, New

lihrary. Residence hall:. 20-mire campus, Ouistamding placement of

graduates, Modes! cexfe, Enter Jan., March, June, SBept. Write J, K,
AMeCaribw, Mireetor of Adwmissiane,

TRI-STATE COLLEGE

4123 College Avenuve, Angela, Indiana
29



IT REALLY PAYS TO CHOOSE

AVIATION

Spartan helps you to a
secure, profitable future
in Aviation. Only SPARTAN
offers the choice of all
these schools: A& P Me-
chanic, Electronics (includ-
ing industrial), Instrument
Technician, and Flight
(Pilot and Flight Engi-
neer). You learn on “live"
egquipment. SPARTAN'S
Extended Payment Plan
and job placement service
are available while both
attending school and upon
graduation.

Y EETL

SCHOOL OF AERONAUTICS I

TULSA ' I
INTERNATIONAL AIRPORT Director of Admissions I
TULSA, OKLAHOMA Dept. PM123

WHICH CAREER ] INSTRUMENTS

INTERESTS YOU? FLIGHT I

[ ABP MECHANIC ] PILOT l
[ ELECTRONICS ] FLIGHT ENGINEER

NAME _ AGE I

ADDRESS e B l

CITY — STATE
L————————_-—J

EVERY NEIGHBOR
IS A CUSTOMER

IN PROFITABLE

MOWER

SHARPENING

EARN *5 AN HOUR

Earn extra :l.u.h right from thestart—average $5an hour.
The Fule?lr ower Sha er is a complete shop in
one mac lne No experience is rieeded to start—anyone
can operate it, and turn out professional-like ]an All
operations are done quickly, easily and accurately.

Start Sparetime Business
An ideal sﬁ!time business—altho” many find it
so profitable, they devote full time to it. For
complete fact-filled booklet telling you how to
start and how others have s , send cou-
pon. No salesman will call:

| FOLEY MFG. CO., 1207-3 Foley Bidg., Mpls. 18, Minn.
' Send booklet on Lawn Mower Sharpening businass.

| Address
| ciy Zone___State

— — —— — — — —— —— — — — o o o, il
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Sidelights on

AVIATION

Speaking of sidelights, one of the odd-
ities produced in researching the article
on the Skyway Crash Preventers (page
106) is that the first radio aid to aerial
navigation was produced by an auto
manufacturer, the Ford Motor Co.

It should have been no surprise, con-
sidering that the first airplane was built
by two bicycle makers from Ohio. Ford's
entry into aviation navigation, however,
was not that abrupt. It had already en-
tered radio in 1920, and in 1924 began
building Ford-Stout Tri-Motors, perhaps
the first commercial airliners.

Commercial aviation began to grow so
much that Ford set out to develop a radio
device to help planes fly from one point
to another. The result was the low-fre-
quency radio range, familiar to all World
War II pilots, Some of these ranges still
exist and, up until 1952, constituted the
backbone of civil airways.

For those unfamiliar with them, the
LF ranges sent out Morse-code A (*—)
and N (—*) signals. The A-signal went
into two opposite quadrants and the N-
signal into the other two. Where the dot-
dash of the A met the dash-dot of the N,
they blended to form one continuous tone.
This was the “radio beam” along which pi-
lots flew in the romantic days of aviation.

Ford never accepted any royalties on
its development, although at one time LF
ranges saturated the country. Now being
phased out, the LF range is one of the few
existing reminders of the time when a
aviation was young and pilots wore gog--
gles and leather helmets.

IS~

Great-Horned Owls are being used to
keep Air Force hangars clean, Plagued by
droppings from roosting pigeons and spar-
rows. the Air Force imported some owls
to scare the smaller birds off. Thousands
of man hours had been wasted cleaning
up after the unwanted birds.

S N

Bejabers! Would vou believe it, while
most airlines exist only with government
subsidies, the Irish International Airlines
are turning a grand profit every month.
They average nearly 90 percent of capac-
ity on trans-Atlantic flights, while others
average less than 60 percent full. Lepre-
chauns, perhaps?

v Aviation Editor
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What do you want most in a road racing set...

.Jh

campsnmﬂﬂ 8

e -I.:""'

— A 3 /
= ﬁ ‘
Only STROMBEGKER gives you all three!

Strombecker sets the pace in road racing with wild, breath-  in scores of pit and track accessories and in the famous Strom-
taking speeds! Head-on, skill-demanding competition with you  becker racing stable. Drive into the world of speed, competition
controlling your car's every move! And all the racing realism  and realism at your Strombecker dealer today!

you could ask for built into Strombecker's 14 official 1/32 scale Send 10c for Table Top Topics to: Dept. PM-12, Strombecker,
Grand Prix racing machines, authentically detailed down tothe  ¢ng North Pulaski Road, Chicago 24, Iilinois.

very spokes on the wheels . . . huge track layouts crammed with
long straightaways, hairpin turns, crossovers, humps and chal-
lenging Chicanes . .. and authentic accessories like track-side

STROMBECKER §

building kits, automatic lap counters, hay bales and half-tires. sels the pace in e model road racing
Whatever you want in a road racing set, you'll find it, and more, |- “*ras B8 Vel s et pe e

i, France

in Strombecker's five complete sets, from $24.95 to $64.95. .. il ek, Canay
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Worth Writing For

Christmas decorating and gift
making become pleasant do-
it-yourself projects with the
use of colored spray enamels.
“The Colors of Christmas.” a
10-page booklet put out by
the Tester Corp., 620 Buck-
bee St., Rockford, Illinois. is
filled with illustrated ideas
for making unique tree orna-
ments, cards, place mats, cen-
terpieces and wall hangings.
Copies are free upon request.

Peace and quiet around the
home or workshop often de-

Popular Mechanics Shopping Guide

pend upon wall construction.
Remodelers have the chance
to sound condition an exist-
ing wall without demolishing
it—using insulation board,
gypsum wallboard, and con-
ventional construction tech-
niques. This and other sys-
tems developed by IBI and
tested at independent research
labs are described in detail
with working drawings in
the brochure, “Noise Control
with Insulation Board for
Homes.” It's available at no
cost from Insulation Board
Institute, 111 West Washing-
ton St., Chicago, Ill.

Surfboarding as a sport is

popular worldwide, and now
yvou can build your own
board. “The Surfboard Build-
ers’ Manual,” by Steve Shaw,
a book written on construc-
tion of surfboards, offers com-
prehensive illustrations, step-
by-step directions, template
facts, design and repair tips
for do-it-yourselfers. Forty-
eight 812” by 11” pages,
bound for clipboard use, also
contain purchasing hints for
materials and a concise glos-
sary of terms. Copies are
three dollars each from Prod-
ucts Unlimited, Box 314, La
Mesa, Calif.

(Text is continued.
Please turn to page 38)

Ends Wood
Splitting Drudgery
\

u@[@l]WS@MWEE; &

Dealer
Inguiries
Invited

18 ton hydraulic power splits big profits ’frrl:ll'n_1|
toughest woods. 7 H.P. trailer unit squats un-
der power to load logs without dead lift, Has 2
speeds, auto-shift, auto-stroke. 26" ram travel
splits logs up to 34", any diameter—with ex-
P tended frame and adjustable wedge splits up to
62". MEW LOW COST utility model for farmers
and small wood lots, Write for details,

The Waco Aircraft Co., Dept. D, Troy, Ohio
A Division of AERD Incustries, Inc.

>

<= ELECTRONICS

iemlaing leads Lo suvces=s a= lechinie
rineers, specialisis o sonmmmicattons,
compalers,  radsr. AU e =1
Eleerraie Ensinterine Toech
T ben]  Tnsdigute courrieu o
L, ol inmlale. 0.1,
cumpies. WS, grndunie oF caguivalient. Catalog

¥.T.l.

§ e

VALPARAISO TECHNICAL INSTITUTE
INDIAMA

DEFARTMENT D. VALFARAISOD,

u
& mdvancoed emirses.
7y, an ECTh
1 vl

appivavesl, Start Feb., Sepl. Doarms,

52 .85 p

d .
APOLLD SPACE
CRAFT NOVEL 3PC. TIE-TAC
SPACE AGE JEWELRY
EXCELLEXT CUONVERSA-
TION I"IESCER FOR CTHOSE
IN AERORPACE INDUSTRY
COLLECTORS, ATUDENTR
& LAYMEN
¢ EXCLUSIVELY BY MAIL»
PPRIVE IXULUDER TAX &
I"ORTAGE
SPECIFY GOLD OR SILVER

Mighty Gemin
:';fu t 2:man’
Sraine - *Craft

Tie:Tac Tie-Tac

52,00 ppd. Tie Bar$2.50 ppd 52.28 ppd.
SEND TO: SPACE HUNTER SALES
BOX 1147, CANOGA PARK, CALIF.
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MAKE
MONEY!

REPAIR

e e
i1 e s

HYDRAULIC

Earn While You Learn At Home
Waike wp o 55 an hour, full or pari-time,
i the competition-froe field of Hydraulic
Jack Repair, Mislions of jacks in auln serv-
ice stations, truchery, body vhops, riggers,
farms, need servicing. We show you HOW.
Easy step-by-step directions.

gr,- fer Folder PM 12 and Fron Bosas Dffer

Hydraulic Jack Repair Manual Co.

PO BOX S0 » BLODMFIELD, M. .J,

[ ]
Piane, Guitar, ANY Instrument

—_— h
on ANY Instrumens right
even Af you den't Know o

LAY real tunes
from the siart

single nate now! Amazing course lets vl
teach yourself at home. kn spare Ume, No
horing exerclses. You play real notes, Make
raplil progress. Eagy as A-B-00 Low oot
| fhver 1000, 000 students,

FREE ROOK  eseribaes  this

f‘\ famaus eourse In full, See Dbow

n ‘,lt'n.-_\' learning mu=ie ran b, Mo

ohligntion. Write TOIAY

v. 8.
Studio A3012.

Port Washington, L 1., N Y,

(Esf. 1808} Ligenaed N. Y.

Dept, of Edveation,

SCHOOL OF MUSIC,

Stafle
Tear owsd of Foweieler,

U e g i =,

RUSTAEB STOPS RUST!
Protection for pennies! Place Rustab in
any contamer. with articles to be pro-
tected. Vapors form invisible protective
coating on tools. guns, etc, Smrs rusting

up to 3 vears, Non-toxic, odorless, safe.
| Munev-back guarantee, Send 51 for box
| of 8 Rustab Tablets.

Continental Chemiste Corp., Dept. M-i12

| 2256 W. Ogden Awve.. Chieago, Il 60612
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Model 161 UTILITY TESTER®

REPAIRING ALL
ICAL APPLIANCES
AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:
& Will test Toasters, Irons, Broilers, (Bath 110 Velt and 220 Velt

o
e XN

Heating Pods, Clocks, Fons, Vac- lines).

vum Cleaners, Refrigerators, ® Will measure current consump-

Lamps, Fluorescents, Switches, tion (amperes) while the o .ppl.l-

Thermostats, etc. ance under test is Elmo mmn.
o Will test all TV tubes (includin . r"“'.’"rm'. B

prmrru Iub&l] for open %l_ﬂl — reading resistance range wh:h

will measure all resistances com-
monly used in electrical appli-
® Measures A.C. and D.C. Voltages, ances, motors, efc.

As an Automotive Tester the Model 161 will test:
® Both & Volt and 12 Volt Storage Batieries ® Generators ® Starters ®
Distributors @ Ignition Coils ® Regulators ® Relays ® Circuit Breokers
@ Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems @ All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

ond burned out tubes.

INCLUDED FREE!!

.-l-"-"""
1 'HI'I"‘I This Sé-page-book—practically a
lil"#i-".TE!'l condensed course in electricity.
Learn by doing.
Just read the following parfial list
of contents:

+ What is electricity? « Simplified
version of Ohms w * at is
wattage? « BSimplified wattage

charts » How to measure wvalt-

age. current, resistance and
leakage « How Lo test all electrical appliances and
maotors using a simplified trouble-shooting technique,

with tester's cord In outlet, cur-
rent consumption of IWI.IIM I.I

Bimply insert tube In appropriate
socket then follow procedure as out-
limed in our manuel

Control circults of most furnaces » How to test all TV tubes; also simple procedure for

B Ly s Small electric fan molor indicates Swtermmicing: which spechie "tube {or tubes) is causing
check room thermostat to see If %0 ohms inormal resistance). S

wires Lo it are lve
e « How to trace trouble In the !lectrl:l.] cireuits and
parts ln automobiles and trucks

Model 141 comes complete
with above book and test s 50
Test Chensrators Test Storagpe Batterles Teat Circull Breakers leods. nq[r

READ THIS! READ THIS! READ THIS!
You don’t pay for the Model 161 until AFTER you have examined it in the privacy of your home!

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it fnr 10 days before you
buy. If completely satisfied then

ACCURATE INSTRUMENT CO.
Dept. D-308, 911 Faile St., Bronx 59, N. Y.

1

I
send $5.00 and pay the balance I ?{I;:I“ rus:dm;u:;nt Model 161, ;Esssq!isfnﬂoryhl Gﬂ'l:?l‘ to rﬂ, H$ ;vnilh;g
t rat mant il 101 i sl
at “" rate of ss_an il month | [ptu:::l:!l P.P. ?:l::; :udr:t: :hnrgn';'.irl. p:?d qunr:nl‘ n;'ﬁsg;::i:ur, | may
until the total price of $22.50 = return for cancellation of account,
|
|
|
I

(plus small P.P. and budget
charge) is paid. If not completely
satisfied, return to us, no ex-
planation necessary.

Hamae

Address
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Be a Home Bmlder

EARN BIG MONEY!

Get into Building Comstruction. Over 1
million new homes are built eoch year.
Billions are spent on remodeling. Eorn fop
poy os a craftsman; or in estimating,
purchasing, blueprint reading, ;
supervising. Learn every phose of
contracting. Train ot home in spare time.
Eorn cosh as you learn. Mail coupon
for new opportunity booklet. It's free.

[ e e e e e e e e e e —

COMMERCIAL TRADES INSTITUTE, Dept. C-161
1400 GREENLEAF AVE. = CHICAGO 26, ILL.

MAME ——
] ADDRESS — —
l o ) | IONE STATE

NEW O‘ITAIOG

Everything for +
the Craftsman

Ower 1,500 Items

Finest Domest - -
nes mestic and Hend for Crafismans NLW 1R page
||'|T$|ﬂ-ﬂlﬂ Woods .. . . calmiog . gel big discount prices os
Kits... Ornaments Slaniey Fowex touia: Tivast ke dried
o ] ” el &RG imported wonds, wood
.. Tools. .. Special F afu 'rri-'lra rgv, ornaments., Over 1,500
Hardware ... Tile fems- Hig yaloee o6 tosls, creflsman
T . ardware, Mo-aleT He, uphbolstery sup-
LOW MOMNEY - ¢ e, pari-. Glue Injector. Zend
BAVING PRICES CRAFTSWMAN = b help pay postage and handling -
Etaﬂlﬁl’uwﬂ'lwls 5 CraftzmanWood Service, Dept. A172
— iy Discwsnty? 2729 5. Mary 51., Chicago 8. i,

r-————_——--------

CRAFTSMAN WODOD SERVICE COD n-pl. A-12
2T 29 Soulh Mary Streel, Chicago B, liinaks

Enclose find 5. Hosh new CRAFTEMAN Wood Catalog.

i I S S R EONE ax=ETATEcccaanua
T — -

—lmp.r_n:l- “lcll]lli-li-'; Skills—
| MACHINE TOOL
RECONDITIONING

B. 1he AH c'F Hnnd &raplng (5th printing)
o= k Byt v r |

|-l1-luu. |'-I:l h\ ht- L ““ it :-Ii\l
oy oy =g wilefingg illesirated meaknal

IT.I"- 1

Fiar frgw:  Teal

MACHINE TOOL PUBLICATIONS

215-P Commerce Bidg., St Paul 1. Minn,

ADDHESS e s e s s e 1

HIGH WAGES

. AS A HEAVY EQUIPMENT
OPERATOR OR MECHANIC

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

Learn by deing . . . no improctical
correspondence courses.

WRITE TODAY
WESTERN 5(_IH(_'){)IL SHOOL

DEPT. M-6, BOX 510
WEISER, IDAHO
PHOME 549-1112

Member Americon Rood Builders Association

Associote Member Associoted General Contractors

MAKE 75 *5°° AN HOUR AT H[IIAIE

Let Me Prove It To You FREE!

I'll show you how Plastic Sealing and
Laminating at home, spare time, can
give you az much as ﬁ.m each hour you
operate Table-top machine etz upany where,
l".:s_\.', Fl:ﬂ, Nu l,‘t'ﬂl-fil:‘nl.'l- needed. We fornish
everything. We'll even belp finance por, No
houze-to-hoo=e selling. Urderz come by mai!

Write for facts FREE. No salesman will eall.

WARNER ELECTRIC, 1512 Jarvis, Dept...2-¢ Chicago 26, Il

RE-POWER NOW WITH A V-8B OR 6 CYL. ENGINE — USE
FORD—CHEY.—MERCURY—GM{—FONT—STUDE—DODGE OR PLYMOUTH
In Jeeps. Jeepsters, Sta-Wgn, trucks. Kaiser & H. J. cars.
Conversion Kits $45.35 s $56.90. Want fast action? Give us full
infarmation. send S15.00 Dep. and we will ship eerrect kit. Bal.
COD. Send full amount for prépaid shipment. Wire, phane ar write
teday. Details FREE,

HOOSIER MACHINE PRODUCTS CO.

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

rg ToO00n0bat 00000500000 .-t-lf = TR

'If YouWant tn Hake r4 l]llﬂ "‘Huntll

| Mail this Certificate NOW with name and lddrass

— —— ——— — — — U — —

Get FREE Details of Amazing Light Bulb with
i No-Time-Limit FreeR Guarantee

Tear out this certificate, mall wilth pame, sudress Lo

H0BO0BOAGAON ﬁ
_‘:'_'3_';'_','_':'_';' [T

1

| learn how yuo can make up Lo $i0and mure ina day, i,‘
spare or {ull time, introducing sensation et -
burning Merlite Light Bulbe in your area, Simply raf . . .
“Lnce :.-ml.:ru Merlite Eo'be. you pever agsin Fave to buy
light bulbe, " Friends. neighbors, others arder 12 1o 24 and
more &t & time on petouncing Free Replneement Guarsntes
withont time Dmit! FREE SALES KIT! Everyihing you need
1o STAFE rrakine rood maney first day. Rosk your rame aod
address with s Cerlificate— TODAY |
MERLITE INDUSTRIES, Bult Dw.. 114 E. 32ndd., 0.7, 16, Pegl,C-15P
In Canada: Mopa Co., Lid. Ha'l.l'u wl 5t., Montreal 1, 8.9-

'ﬂ]’l-:'ll'll‘.ﬂl‘l!’:.’lﬂ-"u'l il

o —

E

E
i

" VOO RRERIeURaYLay -.._._a_q\.._-'___"-'

f WARH IIIIBS

STOP 2-WHEEL
i DRIVE DRAG—
Sove gos, gears, tires

..- '\'q,< 1 Hubs o sonnr s-w 1l give

[ vhle-duty value thru ego-
d nomidal  Froc-whevling 2w e
L E with aslibed pep. speed and han-

- dling vase: plus mormal 4-wad.
vied by the — automatically with Warn
majerity of Lowk-ak-Marcs. manually with
d-w.d. owners Liwking Hubs, S yowr dealer

WARN MFG. CO., INC.

Riverten Box 60643-A2, Seonle B8, Wash.

Magnetic Base

SHOP LIGHT ~

holds the light
where it's needed Py}

on machines, pipes, any

farrous metal surface — Model W5L-8
fully adjustable. 5

ully adjustable Complete aili 569 sy
with 5% spun aluminum spof- sostoald
type reflector— B' oil resisfant ([twa farpgla.jur

UL cord. Send check or money order to:

DeMAMBRO LABORATORIES - mayvilte, N. .
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FIX 2 5'I9 CAR MODELS!

Engines, Brakes, Trn nsmissions, Rear Ends, Generators—Yes, All These Parts

Now—Whether You're a
Beginner or Expert Mechanic —
You Can “Lick” Almost Any Repair Job

on Any Car built from 1955 thru 1963

S, now you can fix practically ANY
part of ANY car—quickly, easily, and
right! From carburetor adjustment to a
complete overhaul, it's easy when you
have MOTOR's famous Aute Repair
Manual. It's like having a staff of factory
experts and MOTOR's field-trained

notch mechanics will be
amazed by the time and labor-
saving methods!

_ The “"Meat” of 191
Official Shop Manuals

The editors have put

engineers beside you, iding vou togeth the “know-
every step of the way. ?ﬁ:luwonder S0 OVER 4 ho‘:" ?:om ]'.291 Official Shop Man-
many thousands of beginners and ex- MILLION vals and “boiled it down' into one
rerts alike use this step-by-step, il- COPIES fully-illustrated easy-to-understand
trated manual. guide,
MOTOR's Manual “starts from | 3OLD! Here's ILLUSTRATED step-by-

scratch"—leads you through entire
job with easy step-by-step directions, clear
“how-to'" pictures. Tells you WHERE to
start, what TOOLS to use. You just CAN'T
g0 wrong!

3,200 Pictures! 5o Complete
So Simple, You CAN'T Ge Wrong!

step guidance on Automatic Trans-
missions, Generators, Ignition, Carburetors,
Fuel Pumps, Steering Gears, Rear End,
Brakes, PLUS MUCH MORE.

SEND NO MONEY

Try Book for 10 Days FREE

Just mail coupon. ( Attach it to posteard
if you wish.)

Dig
R’l‘ams
tab]
2ad ey Yatales
an. Stery™ .

out
all ; Igniting syst Em‘:f

W

- ad-
et step-by-step
‘{JT:'*Em procedures for al
:'Itxrw.: of carburetors.

Aboul

Beginner llvt-
Bogk

N Ever know II uua..' about
repalring cars antil 1 pot
thie wonderiul book. Easy
ta e closc-up plicitores of
every maArt. Has pald M
Tteelf time and time -P;;Iu

PFempar, Wisc.

So Does Expert
“*Have been n mechanic for
5 years. MOTOR'S Manaal
still takes me out of Cthe
tight spois. And It's aim-
r]e encugh to he un:frnlnnd
¥ SVErage person."

—W. Lawris,

Hewv.

NEW, REVISED edition covers all you Test book m:{fﬂf MAIL COUPON NOW FOR 10-DAY FREE TRIAL
need to know to repair almost any car, arage or sho .
1055.1063, including all the new modelsi GUARANTEE [Antach to Paveard for FassrAtrion)
1,320 giant pages. 3,200 “This-Is-How'" to pay for itseli MOTOR BOOK DEPT., Desk 31Y
pictures lead you every step of the way. in 10 days or l 250 W. 55th 5., N. Y., N. Y. 10019 l
285 "Quif::k—ﬂheck'l'i charts — 30,000 es- you owe !I!It.‘lth-il‘l-zir Buiih e e al eate (ke Bou. waposbis: Baok wanth: |
sential l'l!'plif lpeci cations. Owver 225,000 MOTOR Boo MOTOR'S Helw iIJ'II'ﬂ REPAI MANUAL. If O.K.. 1
service and repair facts. Iﬂ““—“‘-"ﬁﬂﬂl.lﬂd Dept., Desk I anid :j:‘linmn;::u:r:wnltnn:l :3;1?‘ FI.L-mllmfnm t‘;ﬂ > :I-:Il::nnlct: l
B e e ok e e wosa B 3ae gy | T R S g o SRS
job. And top- York Ig: N.Y. Prind N w s v s a5 e 6 08 w0 5w e AR e ik
Same FREE Offer on |= | A 5 s R S |
MOTOR'S New Brand New—Covers All These Makes | |
m'luc:?gfuﬂl EE;‘“’“‘I.I ld“l :r‘;h Bl I = HQWI ’. NW Tl:UCKI H:1:;t;l‘. lﬂ-i;ﬂ.llll. Ir K., [ I
Vers on Fairlame smobile
Chavrolet Falcon Olds F-BS will remit 811, plis delivery charges and sales |_.:||:
EVERY lar gaso-
line lndwumeul t:uu:ta l:hm.li'f. impesiat E,:’::i:::: | e T g, A T ANl pospara |
made since 1852. For E::Jn.nhl deen mambler 'm“_“ l O E‘:ﬁ mpmdi:'::vv‘lﬁu‘?:ﬂ'ﬂ!ﬁw rhn:“n't? ;EF&T%E I
FREE 10-day trial, | Gorvair Laneer  Rambler American Nuto Repatr Manual for $11 for Truck Repair Manual) pius |8
check eoupon. Sary Lincoln  Foi I eales tax, if any. Same 1U0-day return-for-refund applies.
| - D¢ Soto Mercury  Waliant l.-——-————--——————_-‘
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in your spare fime
run your own

business
AT HOME

BE YOUR OWN BOSS

Earn more from the start In =pare Uine.
STOP worrying about layeffs. cnioy o sleady
eroaing income and lifetime independence in the
seipininig feld of Custom Furnlture Upholstery.
Right off, wyou start uplolstering with  the
Fimals, mtnulrl:t frames, fabries and materials
toeluded  with your X Sate-npprovedd
I'TS Finme St iv Croursze You bearn 2Killed
prsfecional  ruztoan upholetery, reapholztery.
furniture  finishing. repairs. how o mnke
viluable custom slip covers, cushions and draper-
+ EARN WHILE YOU LEARX, In your
ruire time AT HOME . . . the UTS easy way.

FREE ILLUSTRATED BOOK—FREE SAMPLE LESSON
vt ready for well-pald job and bg profits, TFem
vody work, B8 yoUr own boss, running  your
Wi husiness. i::rﬂltﬁ Member National

Home Study Council.

— = = =MAIL COUPON NOW— — — ‘I

UPHOLSTERY TRADES SCHOOL, Dept. RX-310
Oiwision Technical Home Study Schools)
Little Falls. Mew Jersey

lpase sermd me FREE bhook,

With Course
You Make

SYour New Way

¢ o Successful Career,”” and FREE hlmplla
ﬂ"’ﬂ'ﬂlﬂ =s0f,. Mo obligation—no salesman will call,
PL i AM® - :8 4+ 5 4-PITIPI-I|.?. i“rl-n-tli'l-l.!nl} ........... I
l SLIP :OVERS | AMAFresE - c s c s ssenss s s s m s snsmmenemad s
Yours to Keep |
| or Sell iy Fone NI T Joh

L i, Technical Home Study Schodls

FLUORESCENT
EXTENSION LIGHT

Maokes all other drop

obsolete

® SAFE—=shock resistant—unbreakable
f’#!llt tube

= 10095 safer in explosive fume and
gasoline areas

® Lasts 10 times longer than incan-
descent bulb

® Will light even submerged in water

s Mever gets hot

® 20 fool cord

® Uses B watts—gives B0 watts of light

* Standard replacement lamp available
at any G E. or Westinghouse dealor

= Made in U.S.A.

Cat. No. 3I12A, §4.95 each—postage

paid, ineludes fluoreseent lamp,

ZION PRODUCTS
P. O. Box 21, Ziensville, Indiana

lights

=D

To Make and Sell Ornamental Concrele ltems
You Need MOLDS

For Thorough Info
On Over 300
Diflerenl Molds
You (an Buy And
Use Plus (omplele
Starl To Finish

Professional Instructions
RUSH 5200 for book

TURN CONCRETE

INTO GOLD

COMNCRETE MACHINERY COMPANY, INC.
839 Lencir Rd.-P. 0. Box 99 - Hickery 2, N. C.

Popular Mechanics

W orth Writing For

Avoid accidents in the home by follow-
ing suggestions in the circular, “Hazard-
Free Houses for All" Falls are the big-
gest hazard: thus, special attention is
given to planning steps, stairways, doors,
floor finishings and electrical housing to
avoid falling. slipping or tripping. Infor-
mation is offered both on adapting your
existing structure to make it safer or on
constructing wisely from seratch. Price of
the circular: 15 cents from Small Homes
Council-Building Research Council, Uni-
versity of Illinois, Mumford House, Ur-
bana, Ill.

“Minimum Maintenance Landscaping,” a
43-page booklet developed by landscape
architects and tool experts, is based upon
the premise that simplicity—of lawn, gar-
den, terrace and shrubbery planning—

CHOOSE A
POCKET-SIZE

Siatlow

"COMPANION"

RADIATOR
Conl
Swraking!

PATENTED

STEM MEANS

othar pipes

PIPE €0O.
Seattle 7,
Waih.

P~ WRITE FOR FREE CATALOG

- / 500 te 17.50
FREE Key Machlne
Kind master locksmiths =
use. Sells for $125, but S
yours FREE with Belsaw oo
Locksmithing Course. A

You Can Learn To Be A

in your spare time
There's a big demand for skilled locksmiths. You can earn
big money either full or part-time in your own home. BELSAW
INSTITUTE training, recommended by professional locksmiths,
teaches you to make keys, open and repair locks on homes,
cars and buildings. Easy, illustrated lessons complete wnth
tools and supplies. Tells you how to build a secure cash
profit business. Send for Free Book—no agent will call,
BELSAW INSTITUTE, 104 Field Bldg., Kansas City 11, Mo.
POPULAR MECHANICS



Shopping Guide. ..

provides fuller outdoor living with less
time spent on routine chores. Six packed
sections of text and photographs cover
plans for the gardener (and non-garden-
er), tips on trimming and mowing hilly
or awkward areas, facts on plants and
trees which take little upkeep. Booklets
are available from Jacobsen Mfg. Co.,
Racine, Wis., for 25 cents each.

Record players of countless varieties are

on the market; how can the buyer evalu- |

ate the construction, durability and per-
formance of each to make a wise choice?
“What the Consumer Should Know about
Record Players,” by E. Villchur gives an-
swers and warns of inaccurate tales about
turntables and arms. Brief instructions
on record care are included. The 8-page

reprint is free upon request from Acoustic |

Research, Inc., 24 Thorndike St.,
bridge, Mass.

R BISTOL}

AIR
& o8, ‘h\\\‘m‘\“

Compare the Crosman
¥-300 with other Spring
Air BB pistols. None has ;
the Big Gun styling, weight and
balance of this accurate, durable
performer.

Check these quality features:

® Exclusive slide-action cocking
# High and Low power; a 23 shot

repeater
e e v o @osmnn

man dealer. Try it
and you'll hur it!

FAIRFaET, SIW YOO
LR LH, SN, CANERE

New Table Top Invention Puts You In. &

PROFITABLE RUBBER
STAMP BUSINESS

Home Operators now make
$9.20 AH HOUR in Busi- ™
ness once monopolized by | " &

a few big companies
Special rubber stamps bring hi
prices—ecoat only pennies to make
on new, low-cost table top machine.
Take 27 cents worth of material,
ml. e ect atamps, the kind businesses -

now boy il]' the dozen at §1.50 each. Hslw ap to

$'9 20 an hour, Start in spare time in yoor own home. Run
machine on kitchen table using ordinary electrical outlet,
Make any kind of stamp. We'll send you free information
withoot obligation abont this established, l::ﬂ:l;_pmﬂtlhlt
baginess. Wea'll aven h? financs For free
information send name an nddrmmthrun & posteard to:

Rubber Stamp Div., 1512 Jarvis Ave., Depl. R-I-P, Chicage 28
DECEMBER 1963

Cam- '

EARN 510,000 AYEAR

LET ME PROVE

to you that the
average starting S
salary of our grad- &
uates is 54,300.00
per year.

After becoming
familiar with the
industry their sala-
ry usually increases
to $6,000.00 to
$7,000.00 per year.
When they become specialists, or part of
management, they can earn $8.000.00 to
$10,000.00 a year...and more!

WHY WORK FOR LOW PAY—or
worry about losing your job?

WE CAN QUICKLY TRAIN YOU to
enter one of these rapidly growing BIG-
PAY fields:—

C. W. BAILEY, FRES.

) DIESEL—AUTO MECHANICS

("] AIR CONDITIONING SERVICING
() REFRIGERATION SERVICING

") HEATING EQUIPMENT SERVICING

("] ELECTRONIC TECHNICIAN

SUCCESS INSURANCE

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

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

MAIL TODAY! Free booklet,
obligation.

wﬂiﬂﬂ- FOR FREE Eﬂﬂm_”
|| cHECK SUBJECT OF YOUR

Youe Fulunt CHOICE IN BOX ABOVE.

BAILEY

no

Technical Schools Yy

State

39



LEARN

ELECT 00108

TELEVISION ELECTRICITY

Train in the ; i

new shop-labs of ]I!i . E ' “iﬂ,

the world famous = adil
ZiNEE N ER

—-___'_______'_‘_..--—'

COYNE

ELECTRICAL SCHOOL

on a quarter of a million dollars worth of
ecquipment for a Big Pay Job and an ==
Exciting Carcer, Special finance f
plans, Part time employment
service while in school. Also Free
gradunte employment service,

Use this coupon to get our FREE BOO
“YOUR OPPORTUNITIES IN ELECTRONICS"

COYME ELECTRICAL SCHOOL, Dept. of Electronics 93-5
1501 W. Congress Parkway, Chicago 7, Illinois

PHONE ——
ADDRESS AGE

B e e e TOME: STATE .
Unlike muost other schools, we do nol employ salesmen
e s s e — —————— — T — I — —

~ FLORIDA

CAMPSITES — deep in the
heart of the great (440,000
acre) Ocala Mational Forest.
Isolated, yet accessible. Electricity, Best
fishing. hunting. Warranty deed. FREE maps
and photos.

Howard Vernor, Deland, Florida

I

I

|
MHAME

I

I

I

AD 63082

With a low invesitmen! in the
new, compact Versacrele ma-
chine, you are in position to
engage in the most profitable
phase of the concrete products
industry . . . garden masonry.
More ocutdoor lLiving is creating
large markets for patio stones,
screen block and other items for
building walks, terraces, bar-
becue pits, planters, lattice
walls, etc. Made on the Versa-
crete machine, products can be easily
and economically manufactured to per-
mit low prices to home-owners, yet a
mark-up of 3009 or more on basic
costs. Equipment — priced low to begin
with — can be obtagined on time pay-
ments. Write loday for interesting
Versacrete literature — sent free.

W. E. DUNN MFG. CO.
401 W, 24th Street, Holland, Michigan

[

[P Ay

In Stock — Immediate Delivery

Cears, speed reducers, sprockets, thrust
pearings, [lexible cngg!!nts. pulleys, etc. A
complete line i earried in our Chicago stock.
Can also quote on specinl gears of any kind,
Send in vour blueprints and Inguiries.

Send for Complete Catalog No. 10
CHICAGO GEAR ORKS

440-50 M. Oakley Bivd,, CHICAGO 12, ILL.

BUY WHOLESALE

FREE MAME BRANDS CATALOG WITH
CONFIDENTIAL PRICE LIST

Your awn high profit bosiness full or part Lime.
More than tkems; power tools, npm'tfnr goods,
J-E'Wﬂl')'. camernd, hl-fi, appllances. housewares,
R pdware, nlmost :rtr}'l‘.hlnxl Drders shipped same
day. Semd for your Free cotolog today.

H.B. DAVIS CORP.

148

1000 TRICKS

AMATE! ENTERTAINI START NOWI
BIG EXCITING MAGIC & FUN
CATALOG! 180 Pages! Tricks, g
Jokes, Magic, lllusions, Secrets!
Puzzies, Stunts, etc.l Rush nome,
address and only 10¢.

FREE MAGIC TRICK GIVEN .
House of 1000 Mysteries « Dept. PM12-83 » Monroe, Conn.

Wast 15rh Stresr, Hew York 11, H. T.

eacw BARTENOING

Earn big money FULL time or PART time!

Enjoy pleasant work in comfortable surroundings. Earn TOP Pay.
Good bartenders are always in demand. Hours are ideal for part
time work. Enjoy the glamour and excitement of might clubs,
hotels, resorts, travel aboard luxury liners . . . and ger paid for it!
Dino's Home Study Course teaches you inside tricks of the rade
=—you'll be a "pro’” in no time. Wrice for FREE brochure,

DINO'S SCHOOL OF BARTENDING Ennza Bawmass, caviFornia P2z

BREAK BRICKS IN 100 DAYS

Fast Amazing System

KUNG-FU KARATE

Only %5.00 Cash, Check, M.O.
Send for free literature
Brucelee's 'Chinese GungFu*"—%5.00
ORIENTAL BOOK SALES

FP.Q. Box 1183, Oakland 4, Calif.

) NEW W/-FI
) PERFORMANCE

2 g
@ MR ) veoez: BENJAMIN
& CO: 10-5SHOT SEMI-AUTOMATIC

/[ 22 PELLET PISTOL [P

EFFICIENT—SAFE—
DEPENDABLE—CONVENIENT BENJAMIN'S Unigue
Famous BENJAMIN Quality DOUBLE SAFETIES
AT LAST — an Amazing Mew Handgun| ..., [&o==

that Incorporates the Characteristics | rngger Ny
Wanted for Serious r:inins. Plinking and Match| satety O
. ot i Sorami Wethas | oes

! Handsome, Dynamic, Mechani-

cally Reliable, MODEL 422 combines Traditional | e are | canssm s
BENJAMIN PEAK POWER and ACCURACY with In-| satety RaaTTY G
credible Firing Speed — Smooth JAM-PRODOF AC. | as iius- Hﬁ
TION (no ramrod for cleaning pistol bore required) | traded. -

KEEPS SHOOTING & SHOOTING & SHOOTING & S[F[IT[NE
AS FAST AS YOU CAN SQUEEZE THE TRIGGER'
EI:MI'IDI“-I Cutalag Benjamin | Use Benjamin H-C Pelle

te O
Rifies & Pigleli — Single Shal & Re: | in Model 427 for Accurate,
— BB or 177 or I2. Also, Special Ofer on | Jam Shool

BENJAMIN AIR RIFLE CO gECTRMARION ST ST LOUIS & MO

Agk Dealer
nr Bemen
JIFRLiES

POPULAR MECHANICS



DRILL GLASS/

WITH THE "Blue Rorer e

||
r
|

Make hand=ome lamps froon old Mestibe=, The elst III||
| lamp making, This is a professional tool,
in la, Exart ize for doing the job, Fits 1,7 ’Irl|1
cliick,
= Blue Torer amd Instractbons for orilling loles in
AT sla=<. §2.95 p.p. MAGUIRE'S STUDID,

207 Butler Ave., Dept, PM-1, Providence &, R. I.

Helps You Overcome

FALSE TEETH

Looseness and Worry

No longer be annoved or feel {ll-at-ease because of
loose, wobhbly false teeth. FASTEETH. an improved
alkaline inon-acid) powder, sprinkled on your plates
holds them firmer =0 they feel more comfortable. Avoid
embarrassment caused by loose plates. Get FASTEETH
at drug counters everywhere,

Train Now For BIG Pay lnbs!

EARTHMOVING VY EQUIPMENT
EQUIPMENT HE P AIR-REBUILDING

DPERATDR Get rendy for a man's job mn the

—y booming road and mnnlrudm‘n in-
— duetry. Operate cranes, ' ‘dozers,”
: ;I.tl;th m;wrrﬂ Letc_ 'l':a:n C‘E-Im the
ob™ in 5 to wieeks,
Tt:'"‘:‘l l.s'l'." WIRFL ekl rﬂlr‘rvu EpECE mﬂ‘:

lm PO h‘tﬂ.lﬂiﬁl m““‘.m proved for vets. Complete eatulog mnd

reservation facts FREE, Write today!

t Toledo for
116 thare ith =« i3 ital meat
busine Big pa b HAVE A
PROFITAELE MARKET OF YOUR OWN!'! Pay
1 [ [ i Tobh heln
housande ol n..-f.l.l.a-;- Wi graduaies. Our 41st

vear! Send NOW tn FREE catalog, No obligation. GI approved.

MATIONAL SCHOOL OF MEAT CUTTING, Dept. S50-A, Toledo 4, Ohio

LEARN
MEAT CUTTING

?mm_méc money (n

Learn at home the low cost Sweazey Way

10 56 an hour. part time watch makers

Watch repalring paye up
and modern Sweazey home study

report on survey., Unigue
System starts you msking repairs right away on Swiss and
American watches. Professionally prepared training. No previous
experience needed. Special tools provided for practice. Tultion
only $5 a month. Diploma Awarded, Free sample lesson and
opportunity book give all faets. Write today. No obligation

CHICAGO SCHOOL OF WATCHMAKING
Dept. 1123, Fox River Grove, lllinois

FREE BOOK and SAMPLE LESSON

' CHICAGD SCHOOL OF WATCHMAKING

Dept. 1123, Fox River Grove, [llinois I
| ®iease rush FREE BOOK ane Sampie Home Study Lesson, |
l Nume, A I

Aidid reus I

iy b T LT R 1 T

S ——
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"INVESTIGATING
ACCIDENTS

Brings Me Up To

- $12000 A DAY
CASH —.. x wi.

Universal graduate

&)

?» _”‘l\

Step Into This Booming
$19 Billion A Year Industry

You can earn up to %15 an hour...repeat,
year-round income...in the exciting, fast-
growing Accident Investigation field. Car fur-
nished. Business expenses paid. NO selling.
NO higher education necessary. NO equipment
needed. And age is NO barrier. You can earn
while you learn. Keep pre=sent job until
ready to switch. Rush coupon for all
facts and material.

r—_———_—-—-——_—-—r

| UNIYERSAL SCHOOLS Dept. PM-12 l
| 6801 Hillcrest, Dallos 5, Texas |
| Send FREE Book on Big Money In The Amazing l
I Accident Investigation Field. No obligation.
Name I
I Address__ I
! City Zone___ State |

PREVENT SIDESWIPES AND
REAR END COLLISIONS !

NEW DUPLEX
BIFOCAL

MIRROR

shows 2
safety zones—
close up and wide angle

Sofety guthorities vrge greaiest poss o'e protection for you and
your familyl Duplex bifecc! = e provides close up vision for
cars right behind you—g'ves wize angle v.swon that lets you
see up ond down hills, oround corves ond corners. Two dis-
tor +r_'a'1 free mirrors, in a hondsorme heovily chromed cose.
Exsily mounted. Only $6.30 post p~'d. Money-back guoroniee.

j IIIEEHSIEHS. |"[: Dept. PM-1. Closter, New Jersey



520 to 30

A WEEK
EXTRA

MONEY

Here's a practical way to Increase
your income and bulld security for
your family. Earn extra money every
week sharpening saws with a Foley
Automatic Saw Filler. You can ac-
tually hulld your own business with
It—=without special training or pre-
vious experience.
TURX YOUR BPARE TIME INTO CASH. Make from 23 to 26
an hour evenings, week-ends. Btart In your basement or garage. Na
canvassing. **J adrertiged in owr local paper and gof Tn 83 saws™ —
saps M. L. Thompson. Every saw you sharpen with the Foley Filer
brings you more customers. Hundreds are making extra money
this sure, fast, easy way. You can too,
“Money Making Facts"' explains how
you can get business from home
owners, farmers, carpenters, schools,
factories, etc., how to build your
business and expand—every step of
the casy way. Don't wait. Mail cou-
pon now for this exciting book and
easy pay plan. No salesman will call.

FOLEY MANUFACTURING COD.
1243-3 Foley Bidg., Minneapolis 18, Minn.

I Rush free book, “MONEY MAKING FACTS',

I and details on easy pay plan.

Name

Address

EARN *125

A WEEK AnD up

BE AN AUTO DIESEL
EXPERT —LEARN
A TRADE YOU LIKE

You learn fast in our shops because you learn
with tools on real equipment. Students short of
money may earn most of their expenses by doing
part-time work. Experienced instructors explain
WHY and show you HOW, then you DO IT YOUR-
SELF. Many of our graduates earn $125 a week
and wp. Approved for wveterans. Day and
evening classes, Free bulletin-write today.

~——{ MaIL THIS couPoN n::u:usnr!_]--.—1
I NASHYILLE AUTO-DIESEL COLLEGE

226 Tth Ave., No., Dept. 86, Nashville, Tenn.
Please send without obligation free calalog.

iplease print or write plalnly)

ADDRESS

STATE

l
|
I
I
L

I
l
[
I
4

— — — — — ———————
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PROFIT IN YOUR SPARE TIME

. SMALLENGINE REPAIR PAYSBIG !
Dutboord * Pewermower * Choin Sow - Trm:int

MAKE EXTRA MONEY — or fix your
own engines ond SAYE! Illustroted, eosy-te-
learn Home Study Course gualifies you o5 ex-
pert. Free information. Write loday!

LINCOLN TECHNMNICAL INSTITUTE
SUITET12-E, 472 MARKET STREET, NEWARK 5, N. L.

eere more $1,000 A MONTH 2
4
7

Thats what Stanley Hyman made sziling
the amazing new Presto Fire Extinguisher!

Manr others “‘cleaning up*'— 20 can you!
y Amazing (lnr new extingnisher emnds fire:
fast a=s 2 second Guarantesd for 20

:- years! Sells for .:-nl,j' £4.95.

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

75 POWER 555075

"Iw 3 in one telescopes. 3 varlable 25X

Write for Free :ale: kit.

$398

{.'}x 75X magnification. Brass bound. b
Emtrr for ultra bright images -
75 power for long range. -
Uuan:ntﬂ.-d to bring dis- o
tant siars, Moons, ob- powerful

jects, sports T3
times closer.
price. American made, 3 sectlons.
Opens :lB-"' closes 1 ft.; contains 4 ground
& polished lenses. Can also be used as powerful cam-
pound microscope. Mass production enables us to offer lele-
mmﬁielt at 53.98 postpald. Money tee
'FE C0., Dept. PEM-18, 331 Church 5t., Hl-FtNH:I Conn.

FLA.S"I'E)( IHDUSTHIES. Dept. A

Mew York 56, M. Y.

50 FIRST

“$7 108 Vear

CLEANING - REPAIRING
RADIATORS!"”

-Hank Konter, MNewcastle, Wyo,

Make $56,000-59.000 a year serve
icing auto-truck-tractor radia-
tors with Inland's new |-Piece
Radiator Shop. Does entire job—TESTS, CLEANS, RE_FJ\|R5+
Only 117" long. In.’an:!_ world’'s largest radiator eguipment
manufacturer, trains you free. Small down payment starts you,
Easy-pay plan lets you pay from profits. Proved merchandis-
ing astures volume. Profitable dept. for garage or service sta-
tion. Many set up Radiator Shop in garage at home, make
good money working evenings. WRITE for 31-page Free Book.

INLAND MFG. CO., Dept. PM-12, 1108 Jackson St., Omaha 2, Nebr.
POPULAR MECHANICS



MANUFACTURE this BEAUTIFUL

OUTDOOR FIREPLACE
in YOUR OWN BACKYARD

54.00 worth of sond ond cement pro-
duces this ottroctive fireploce. Sells on
sight from 360 1o 580. Eosy "o stan
your own profitable business in your
bockyord. Mo experience necessory.
Big profits. Exclusive monufacturing
territories. Write immediately for full
details, General mochines sold to U.5.
Government. Decler inguiries invited,

EEHEH]. ENGINES CO.. INC, oese. wr-123 muise

AGCORDIONS ¥ OFF

of comparable acc
5-DAY FREE Tlllll.
Bu: DIH.ECT from world's Largest Exclusive

. easier ¥
= Free Homa Phﬂgﬂ'ﬁl‘rlﬂ -Eth satistaction
4 1007 ulurud

and mddress for F| 'hbnll and direct
Importer- h—‘l'hunrkn--l*lltl- Write TODAY!
Accoerdlon Corporation af America
2003 W.ChicagoAv.,Dept. §-17] Chicago22

e

E

£

i

E.
l‘lﬂ.l'l'l-l..p

DRAINS cellors, cisterns, wosh tubs; - 3
W\ IRRIGATES - CIRCULATES - SPRAYS 7'95

1,001 uses., Stainless shaf. Won't rust or clog! Use
16 HPF motor or larger . . . 3y HP forapto 2,400 GPFH;
450 GPH 80° high; or 1800 GPH from 25° well. 1*
inlet: a3* outlet. Coupling included free. S7.985.
HEAVY DUTY BALL-BEARING PUMP. Up 1o 5.200 GPH:
or 3,000 GPH from 25° well. 115" inle1: 1* outlet. $12.95
Postpaid if cash with order. MONEY BACK GUARANTEE

Centrifugal and Gear Pumps in All Sizes
LABAWCO PUMPS, Belle Mead 7, Mew Jersey

VordAnbur* 1121 10 YO0

If you do not have a High School Diploma

L.S. Dept. of Labor statistics place a big
dollar value on a high school education.
Write for details, read about the fresh,
“Programmed Learning’" approach to high
school at home developed by Encyclo-
paedia Britannica. It's the modern, simpli-
fied way to a high school diploma. There's
no obligation or salesmen if you inguire.
ACADEMY Dept.

BRITANNICA 15%tlrs  pmizs

14 East Jackson Blvd, » Chicago, Ilinois 60604

LAFAYETTE RADIO ELECTRONICS

mEE' 1964 CATALOG NO. 640}
1 4 J Al Lafayette, “World's Hi-Fi &
S SR e Electronics Shopping Center,”

1
i
i
WM 422 Gives You More in ‘64! :

More Steree Hi-Fi » More Tapel

o Giant Recorders ® More Citizens Band |
o “%  Sized o More Test Equipment ® More Tools 1
o P “-mulhmiur-umluuln.l
48B3 1v Tubes and Parts @ More Books !

LAFAYETTE Radio ELECTRONICS!
Dept. LL-3, P. 0. Box 10 Syosset, L. 1., N. Y. 117911}
Send me the FREE 1964 Lafayette Catalog 640

Name ..
ABEPREE: e e R e e
City Zone ... .. State_.. . .. .

DECEMEBER 1963

Dr. Grabow

The World's Only PRE-SMOKED PIPE

NEEDS NO BREAKING -IN———

World's Finest
Imported Briar

Starfire .. .. $4.95
Viscount ... $5.95
Commodore $7.95
Eiderade . . $10.00

Fipes shown owvoiloble in oll four price ronges.

Write for free booklet
Dr. Grabow Pre-Smoked Pipes - Greeasboro, N. C.

ENGINEERING
SCIENCE

B.S. DEGREE
IN 36 MOS.

GIMNEERS EVEIIT "I"ill
in Hcience ur Englneering In
2 -mith eng Ipeering
¥ 1-1' il J'Jurt Bep-
el Throughowt 17,58

u.s. HEIDS Sﬂm NEW E
EARN ACCREDITED B.23. DEGHEE
28 months — year-round program  ofs latal
dliploma al=e available., Closses =fard
fember, QUALITY EDTCATION,

and ferelgn i'lllltlrlh;'- ii--\r'Hli'lI:' 3 vlan Irdl:lllj'u: ‘tlll
bt~ Tromm o =fale= loh s ri

pii«, MNeew Jihirary apel I.Jll-'r 'rq- ki

TIME AXID MONEY “'Iu

ndiana I

1612 E. Washington Iiwlnurd. Fort Weyne 2, Indiona
Mease seml free infofwation o accredited Bos. Degree programs
in Engineering and Zcience as ciwcked:
| Aerospare Engineering — Mechanical Engineering
L UChemical Engineering = Mriallurgical Engineering
Civll Engineering = I'hysles
o Electrical Engineering — Uhemistry
_| Electronic Engineering Mathematics

Name
Address
Cliy
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AUTOMOBLE MECHANICE GUIDE. 1137 Poget e .
FOME APPFUANCE SIRWVICE GUIDE. 184 Pogtt copnn..
TV @ RADSD SENVICE UBRARY. T Beak Sei

PLINTING L DECORATING MANULL 303 Pogei,,

CARFENTERS & BUSLDERS GUNDES. 4 Book 30 o cconcnnn..
18 WELDERS GUIDE. SO0 Pogey . . ... ... cenesa e s
11 MATHEMATICS MADE FAST 73 h-rn..._ P —
17 MACHNTITE & TOOLMANIES MANDBOON. 1130 Peges ..o .. ..
RIFBIGIRATION L AR CONDITIONMIMNG. 1180 Page....
BUECTRIC LOBRART. 10 Velume Saf. . ...
MASONS L BUNLDERS GUIDES. 4 Beak Set__
ELECTIIC MOTOR GUIDE 1058 Pagas
SHEET METAL PATTERN LAYOUTS. 1153 Poges
DOT-TOURSELF ENCYCLOPEDIA. 3 Bosk S0 p0p cvevemrnncnn

Me 44 NIW MECHAMICAL DICTIOMARY. 713 Popml, cessnsnsnnsmnmaan

Na &6 WATIR JUPPLY AND SIWAGE 408 Pogei. .. o v nvnnses macaas

Me &7 PRACTICAL CREATIVE PHOTOGRAFHT. 418 Poget.. copeceo o

Ne 40 OAS ENGINE MANULL 400 Pag®i_ __ . _ _ _ . cesmemeo——

Mo 4% OUTBOARD MOTORS L BOATING SUIDE 400 Peger, . _........ 400 .

T-OAT FREE EXAMINATION HERE I5 ALL YOU DO

SEND B0 MOAET - gy e posimge aofheng! ITS EASY TO ORDER: kv the Mo-Rizh Maed l
Wl 1asd yi ooy of e Aodsl Godes for Order Coupoan below dfaw § oicle argund

FREE geaminatan |7 pon detode 0 beep The e nueebier of Gusdes yoo wanl W wdl pend

ool o pes for e onder our ERvy Y them fo you of ence. If you are ot com

= of oty 52 2 monts pletely satufied swlurn Phe bocks S0 w3

THED. AUDEL & CO - Seif Imgeavemant Peblishars Since 1ETH

Y W, Thed Straet, Maw Tarck 10 MY P12

[ [ i FB TNt Boaki | Sgmn Sorthed Balew l
I agee '|| !.‘ i el ardered and do Berifer mad 12 0 mooib om e
Bods o w8 e P . ihageng cavts N ) b el campleindy
Retalied Stk amy ket Sesies | may returs e l
Hawd

ALTEERE l
e .
] ] 3 [ . ¥ [ L IO LR (7 ] Chach Barw lor Frin
OB OB I P o M o & oM Compiate Catabag .

SAVE SHIPPING COSTS! Chach hare if you anclow camplete pay-

et with grder, 'We poy powtoge charges. You bove some refurn privilege.

D

You Can Develop A
Profitable Business on
A Shoestring

Make $5.00 an
Hour in Your
Own Home

=

=
b

| wish there was space here to print the hundreds of
letters received from men I've put in business with
the Belsow Sharp-All, With this precision machine
you can sharpen all pepular houssheold, gorden and
shop tools easily and quickly. You need no previcus
sxperience . . . no inventory, no selling, no space fo
rant,

I've Done It for 40,000 Men
| have been helping men get into this profitable
business for over 30 years. I'll finance you to get
started . . . give you all the instructions and help
you'll need to really succeed. I'll keep you informed
HOW others are making big cash profits every day.
Send for my FREE book today. Mo obligation.

Stan Field, President

Belsaw Sharp-All Co.,
714 Field Bldg.

Kansas City 11, Missouri

YOUR FAMILY COAT OF ARMS

Beoutifully emblazoned in gold leaf
finish on rich walnut shield. Authenti-
cated by our research historian! Hand

painted by Heraldic Artists.
100,000 NAMES available: French, Ger-

man, English, Irish, Welsh, Italian,
Scoteh, anish, Scandinavian, ete,
Catalogue lists 9,000 names, history of

heraldry. (Remit 25¢ for copy)
FOR YOUR COAT OF ARMS SEND 3502 DEPOSIT

*20"x15" ARMS. .$35.00
*107x 7" ARMS. .$14.50
* T17x 57 ARMS..§ 8.00

SANSON INSTITUTE

44A22H Bromfield 5¢., Boston 8, Mass.

REAL-ZSTATE

PAYS BIG]! SEND FOR FREE, BIG, ILLUSTRATED
CATALOG NMOWI Graduates report making substantial In-
comes. Start and run your ewn business en,
A K “"“%ﬂa

l.nlc!meu = né, Mortgages, & related so
l.p HOM nrlnehu:?romlin Indinur_!tl-.

Wi tors |
BLAZE g;:‘l u

HOME-IMPOT

BUSINESS-Make Big Profits

A New Drop Ship Plan offers you

first day profits! Deal direct

; with overseas sources at prices

¢ shown. Dazzling bargains with

hﬁl‘t no investment. Fu lorapuatmu
Write for FREE BOOK today to .

HELLINGER 1554 8. Sepulveda, Dept. K25C, Lnilnwllizﬁ

17-lawel 2
Wailch
$2.87

The world's automobile plants produced
about 17,700,000 vehicles during 1962.

THE LAw
TRAINED
MAN
“THE LAW-
TRAINED MAN."" which shows how o earn the professional Hachelor
of Laws (LL.H.: degree Lhrough home study of the famous Blackstiong
Law Course. All necessary books and lessons provided. Moderaile cusi;
convenient monthly terms. Write for FREE law training book foday.

Blackstone School of Law, 307 N. Michigan Ave.
Founded 1890 Dept. 59, Chicago 1, lllinois

FREE BOOK

Write today for & FREE copy of illusirated law book,

Hank BOWIMAN Previews
the 1964 line of STARCRAFT boa:s

3&.‘

Head this before you buy any boat!

This famous boating expert tells you what he
likes and dislikes about the 1964 Starcraft fib-
erglass and aluminum cruisers, runabouts, fish-
ing boats, canoes and new sailboat. No punches
pulled! Write for your free copy today.

STARCRAFT BOAT COMPANY
Department PM-12 = Goshen, Indiana
POPULAR MECHANICS



Double Your Income

Without Quitting Job

Whils emplowed, double your income with YOUR OWN
business, Free illustrated book tells you how other men do it.
Then expand full time. Gross hoorly profit: $9 plos $6 on each
gerviceman. Your income ia unlimited.

Yoor service is nationally advertised. It"s worldwide.
Endorsed by MeCall's and Parent’s magazines, :

Meed no shop or experience. We'll teach and assist you.
We'll finance you for all but few hundred dollars, Easy to
learn. . . ensy to do. .. quickly established.

We show you 15 proven ways to get customers,

G. F. Munroe, after 12 months, sold his business for10 times
his cost. Leo Lubel sold for $7,116 above cost. ] :

L. Babhit writea: “*I average $400 monthly Es!;:-ume. I'm
starting full time.” W. C, Smith; " Earned one week.
Volume getting bigger.” Ed. Kramsky: *‘In 2 years, have
two assistants, a nice and real security.

This may be yoor life opportunity. Find ouf today before
someone else has voor location. A posteard will hﬂl;lltl full
details and free book. Mo obligation. No salesman will eall.
Write TODAY before it's too late to get territory.

DURACLEAN CO., 3-160 Duraclean Bidg., Deerfiald, lll.
NAME & ADDRESS

00iAcELS

Beoutifully printed in blue ink on
finest gummed poper, size | s Ys)
Thres lines only  Pocked in hand-
soma re-usoble plastic case.
Send check or moneyorder.

JROYAL SERVICE
BOX 1¥2.P HARTSDALE, M. Y. 10530

Volkswagen is Europe’s largest autﬂmr;.:-—”
bile producer. Last year it built 1,184,675
vehicles.

AMAZING NEW BOOK
“"HOW TO ANSWER ADS”

Never before have you seen anything like this.
Tells you in simple language the correct way Lo
answer ads. Gels you guicker replies—betler res
sults, and greater satisfmction. Will save you
time and money and it's ABSOLUTELY FREE.
No obligation whatever. Every reader of adwver-
tising should have this booklet. Send a posteard
for your copy NOW. F. W. JOHNSOM, Popular
Mechanies Magazine, Room 500, 740 Rush St.,
Chicaga 11, Il

| MEN PAST40

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

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

sufferers to try to treat themg.elves.

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

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

The Excelsior Medical Clinic

has a new Free Book that tells

m 3 how these troubles may be cor-

ILUSTRATED prove of utmost importance to
BOOK you. Write today.

Excelsior Medical Clinic, Depf. B6142, Excelsior Spgs., Mo.

rected by proven non-surgical
DECEMBEERE 1963

treatments. This book may

BIG PRICE BREAKTHROUGH!

Top Quality, Lightweight
POoORTAEBILE

TYPEWRITER

with Big Machine Features

SPECIAL!

JaLE

{incl. Fed. tax)

Handsome, continental, separate
carrying case, double-zippered
with key included at no extra cost.

* Rugged all-metal construction

= Full size std. keyboard —
takes large #10 envelope.

= 2-year parts warranty. Reg. $64.95
* Weighs only 7% Ibs. Pay only $10 down

Own this popular “Consul” fully guaranteed portable
at a sensational $20 saving! Thousands sold coast to
coast for much higher prices! Rated "“bargain of the
month’ in leading consumer magazine! Don't confuse
with cheap, tinny imports. This sleek, smooth-working
beauty is the proud product of one of Europe’s most
famous precision manufacturers...designed and en-
gineered with distinguished Old World skill and
craftsmanshilp.

Features light touch, uniform legibility to egual
many office models, Makes clear, sharp carbons. Full-
size standard ribbon with automatic reverse. Easy-set
margin stops. Erasing plate. Foldaway paper support.
Paper bottom indicator. 12 spacing for typing above or
below regular line—ideal for school, chemistry, math,
etc. 80-day guarantee against defects plus 2-year free
parts warranty. Only $44.95 (incl. Fed. excise tax) plus
$1.50 for shipping anywhere in continental U.S. Send
coupon now!

FREE BONUS GIFT!

E=.  Send full payment now and get
FREE 6-transistor radio complete
=1 with battery, earphone, leather
case. Guaranteed. $8.95 value.

p= ==l UGE SAVINGS! FREE TRANSISTOR RADIO! MAIL NOW fmw mey

I
i
l

SNOW CONRAD CORP., P.0. Box 116, Garfield, N.). PM-1 |
Please rush Consul portable typewriter with F“IIEE carry-
ing case and 2-year warranty. I

]! enclose full payment
of $46.45 ($44.95 &
$1.50 shipping). Send me

[ | enclose down payment I
of $11.50 ($10.00 &
£1.50 shipping). 1 will

G-transistor radio as pay balance $11.65 per
FREE bonus. month for next 3 months. I
Name I
Address =
City. Zone State J
S S S — — — — —

45



NEW CREI SPECIAL PROGRAM

IN BASIC ELECTRONICS

A new home study program prepared specifically for
technically-employed persons—electricians, air-con-
ditioning and refrigeration men and others who
desire a knowledge of electronics for their fleld.
Mow you can learn the electronics you need through
industry-recognized CREl training—previously avail-
able only to men actually working in electronics. You
study at home a program offered by one of the nation's
leading technical institutions developed with help
of leading engineers, scientists. Includes preparation
for FCC Commercial License.

e o | CREI) FREE BOOK

Mail coupon or write: CREI, Dept, 1312-A
3274 Sinteenth 5t., N.W., Washington 10, D.C.

'-——-—————————1

|
Radio Enginesring Insitute ]
|

1

i The Cagitol
ﬁ Founded 1927, Accredited Member of the
$ p National Home St"dﬂr Council Dept1312-A
o e e 3224 Sixteenth St., N.W., Washington 10.D.C.

Please send me FREE book describing new CREI Special Program I
in Basic Electronics. | have a high school education.

Name S _Age !
Address T e e e =
City = Zone State B I
Type of present work _ — |
BEP-35

F—-—_-——

'METAL CASTING
) MACHINE

Cronnl

PROFITS aml FUXN

with this Hne casting i
cquipment! Makes

leadd soldiers, 2%, in

beautiful detail.

Many powes,

umniforms.

< = jt

Ready to Operate — 100 an Hour
4-man Commando mold, 24 pigs
$15

metal, paints, brush, mold and
postpaid

handles, smoke candle, all acces-
ELECTRIC HAND CASTER

2
Mew Moulds:

sorfes and instructions, eomplete

o Confederate

Soldiers .. $3 4 soldier rimh!. electric stove and ladle, 18
3 Union pigs metal, paints, hrush, .

<ol ivrs : )
!dd1ll11'lg w. et mold, cla mp and $“J
Rockies: 23%: handles, smoke can-

OQutside of U.5.
Write Dept. 123

dle and instructions,
rostpaid ive s s il

HOME FOUNDRY MFG.

1826 5. Washtenaw Ave

Chicago B I

make your own

= Gem Maber comes complete with all
ary equipment, including a =uper-charged
blarke fur spwing, and all the wheela [or
nding, shuping and polishing; alse complete

urtinns, The complets equipment an shawn,
4 mator and belt for only 31650,
f.ob, PBurlington, Wisconsin, Write (o
ilay for Information and 1tera-
turs,

BEl MANUFACTURING CO.

Dept. P, Burlington, Wis.

4 WESTERN HAIG
J2 CALIBER P

SPECAL FACTORY
OFFER !

past-
paid

USES POWDER CHARGE

This small bore gun shoots 12 col
lead bullets fired by small 44 mg.
| powder charge. Not a €O, gun! You'll
like the hnndgl-umu lines, grip, ond bal
ance. Western in style, but patented ball and
cap action allows this low price. 924" steel barrel
cased in knurled styrene stock, overall 13%2%
Develop pistol form, accuracy at a fraction of
cost of large caliber pistols. Comes with 50 laad
bullets. Satisfaction guurnniaﬂl. Send $3 to:
Haig Mfg. Co., P.O. Box 4-X, Alhambra, Calif.

MONEY IN WORMS

SBuccess for you! 5000 of our hybrid red wiggler fshworms
produce 5.000,000 in one year using our sugcessful method of
worm rajsing. Read our success story in LIFE MAGAZINE.
Dec. 28, 1950 issue. Let us teach you our secrels of SuCCess.

| wWrite today for FREE INFORMATION ¢n how to raise and
sell fishworms and crickels,

Special Today—Hybrid Red Wigglers—3000—%5.95. 5000—$8.95,
10.000—%18.85. Postpaid.

CARTER WORM RANCH, PLAINS, GEORGIA

LEARN CRIMINAL
INVESTIGATION at home

Prepsre for an exciting job, good pay, secarity! We
tench vou ot home in spare time. Learn Finger Print-
ing, Firearme ldentification, Criminal Investigation,
Police Photography. Low eost; easy terms. Over B00
Buresus of ldentification employ our graduatesl
Write for famous** Blue Book of Crime"'—freel State
age, please. (A Correspondence School Simes 1816).
Institute of Applied Science
1920 SUNNYSIDE AVENUE - DEPT. 1358 - CHICAGO 40, ILLINOIS

GRADUATE

from

LEARN EASILY! NEW EXCITING “PROJECT METHOD"™
A high school diploma can be yours quichly, easily, at home in spare

| time. Take only subjects you need. Study et your own pace. Latest

approved textbooks —yours to keep. Everything included in one low tui-
tion. Send for free illustrated "Opportunity Book.” No salesmen will call.

National Schools, 4000 Se. Figueroa St., Los Angeles, Calif. 90037
Accredited member National Home Study Council

National Schools

4000 So. Figueroa Si.. Los Angeles, Calif. 90037

» Plaase send Free High Schoel i ]
¥ opportunity Back : Dept. 38-123 !
I Name hge——
¥ pddress = = —
1
A City Zone State
L Y T DL LT L L

POPULAR MECHANICS



Build This Beautiful

Grandfather Clock

We show you how at price you can afford.

I Send only $1.00 for complete plans and in-
structions plus lnmrmallnn-pacged catalog or
clock movements, dials, blueprints and kits for
constructing Grandfather, Grandmother, Terry
and other fine clocks,

MASON & SULLIVAN cCoO.
DEPT. PM OSTERVILLE, MASS.

Waork from your home, We supply top-notch mail order eatalogs
imprinted with your name and address. Simply mail out to
prospects and all orders come dirr:iir; to you, We earry all stoek
and drop-ship for you. Write teday for details and free booklet.
No obligation

STATILE CO., MAIL ORDER DIVISION, MONTVALE 66, N.J.

“"How Te Start Your Own
MAIL ORDER BUSINESS™

EARN be qu CUNSUTA
MORE

client,

Our students earn lucrative fees in 3 month busy
fax season preparing income tax returns in spare
time—and operate profitable Business Tax Serv-
lee wielding steady monthly fees of 510-250 [t)m
round, Eﬂjlc;_f’ professional standing In dignified

ce business. No experience necessary.

year
full or part time home-o
We traln you at home and help you start. Write today for free
lHterature. No agent will call, Licensed by N.Y. Edueation Dept.

Matienal Tax Training School, Monsey G-20, N.Y.

B;pnzssounonf

Since 1935

q"‘;‘t‘ Schools ® Home Workshops e Invenfors |

% bronze, silver. Foundry sets ore ovoiloble in
. six sizes, copacity 1'%y Ib. te 48 Ib. of red
3 _b w . with esach. Write for Free Circulor.
KANSAS CITY SPECIALTIES CO. manvsvicie "an.
2Y% year courses aimed directly at important
technicians’ positions in the critical e

. ﬂ Maoke your awn costings of aluminum, copper,
: brass. 2400 Deg. F. blost furnace included
AEROSPACE TECHNOLOGY
REQUEST

AEROSPACE/ELECTRONICS Industry | cataroc p

ACADEMY OF AERONAUTICS
LAGUARDIA AIRPORT, Flushing 71, New York

~ Shrinks Hemorrhoids
New Way Without Surgery
Stops ltch = Relieves Pain

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

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

Most amazing of all —resulis 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 cintment form under the name
Preparation HE. Agk for it at all drug
counters,
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Some make more, some less;

‘1050

gross in single

MONTH

in my own business (

F.E.DoRAN
reports:

(s

Start your own business!

* Here's YOUR chance to start a money-making,
vear 'round business of your own and make the suc-
cess you've dreamed about.

G. R. Adcock took in $102 in one day. O. W. Hare
landed a $750 hotel job. J. S. Corbit grossed $279.50
his first month. Homes, hotels, offices, clubs, offer
you big profit possibilities. Auto upholstering also.

NO SHOP NECESSARY » You clean upholstered fur-
niture with efficient PORTABLE ELECTRIC DE-
TERGER on customers’ premises. No hauling, no
high rents; vou operate from your home. Supplies
cost little; what vou take in is mostly profit.

If you want to be your own boss—free from lay-
offs, we will help vou to start and work with vou
for your success.

OURS IS NOT A LEASE ARRANGEMENT « You are
free to operate in an independent manner. You sign
no contract. You own the deterger outright and are
always your own boss...and every dollar you take in
is yours to keep...vou pay no fees, or dues, or royal-
ties to anyone. And you take no risk. Your deterger
is fully guaranteed and enough supplies come with
it to return far more than your investment. Many
earn the cost of the deterger in a week or two. It
costs nothing to get the details... write TODAY.

MAIL COUPON TODAY FOR FREE BOOK

VOM SCHRADER MFG. CO.
wWie "'D' Pl., Rocine, Wisconsin
Without obligation rush your FREE booklet about how

[ can start my swn permanent and profitable electric
Upholstery Cleaning business.

MHame

Address

City

—— ——— ———————— ————— — —

Zone— State

I I
I I
I |
I I
| I
I I
I I
I I
L b |

hrowing Knife *1%2
T il S PIERCES

Pl METAL

specially weithied & halancsd point zeroes right_into hull's eye with
a wiilop! Positive aceuracy! Deep penetration! Easy throwing! Mard
hitting? Fxcellen me, self-defense, fun. Cutlery steel,
alosbeler ealoe. i 19 . Lasniher
sour maoney bk, $1.00 sach past
3 for $2.65. Leather Sheath

BIG

Speciol

™ q

e You must be Selighied or
- Matched knives, 2 for S1 88,

Oc. Hnife Throwing Book 25¢.

Imported Stiletto Knife

Bilfde froams soapping shut whein in gse. Push button release. Conven-
ient poeket sice, vel rogwed. Fine guality, polished nickel-stee]l ramors
sharp blade, PIERCES METAL. Narrow, tapered stiletio hilede with
thirk rigid hackbhone for heavy duly use. Fine oot 'onr knife for sporis-
men And emergencies. Safety guard. $2.50 Posteajd. 2 for 34.75.

JOHNSON SMITH & C€O., Dept. 378, Detrait 7, Mich.
v



5 mo's "OF BIG PAGES
CRAMMED WITH SAVINGS

Earn HIGH WAGES o5 o

HEAVY EQUIPMENT OPERATOR

. and vears of future security in the multi- 1"1 un dolla
construction industry ] wintry and srericds |{‘! n '.' "
at National, the ong t heavy equipment operatnon
For men ages 17 to PreEviou NOAEIGR Mo B
rier, Mational 15 NOT a « pondence school. You train on

school-owned diesel-eng
ing ground in North l" I,
Full-time Job Advisorv and Counselling
sive benefit of graduates. VA approved.

Director for the exclu
Payment plans avail

able. Write TODAY tor FREE catalog.
Simce Natronal YNebaal wa wnded cight years ago. student
fram all 30 stares aod 28 farcign countriei bare been envolled

Hundreds of .:r.-'..ll.'...'h
bigher wagei than they «

rer made Befare.

Build your own Mini Sccoter or Kart
A-6 Mini scooter p'ons detoiled............ £2.00

Complete Handyman's Calalog. . Now you

A-7 Kart Plan Stationory axle. ............. $2.00
ean order hard fo gel elutehes, sprockets. chain,
wheels., pans and woodworking taols by mail

NEw . 25¢ Refund on Purchases.

machines at National's huge prov-
Il 220 and 440 hour courses.

dr¢ Reoli N ---?.".!g R ogarilrgciren ar

—

NATIONAL SCHOOL
OF HEAVY EQUIPMENT OPERATION Dept. D-47
P. O. Drawer 1686, Charlotte, N. C.

Please send me FREE illusirated school cotalog ond com-
plete informotion. | understond there's no obligation.

DRI oo vavrare i o e R W T AR Age......
T e e e P oS T TR
Gt S L e Zone...... L T —

THE DORR COMPANY, Minneapolis 8. Minnesata

BASEMENT
TO’LE FLI SHFS

TO OVERHEAD SEW .‘.R rJR SEPTIC TANK.
MO DIGGING UP FLOORS. INSTALLS EASY, Write

McPHERSON, INC. BOX 15133 TAMPA, FLA.

Average production of Volkswagens rose
from 673 per working day in 1953 to 4,568
during 1962. During that same ten-year
period, the company s average employment
increased from 19,337 persons to 74.873.

‘New! DEFLEX CONVERTIBLE
“Z22 GROUNDING PLUG

vl Grounds in 2-hole or 3-hole outlets @
WITHOUT ADAPTER *

* In 2-hole receplacle the grounding pin

swings aside to contact cover plate and

provides automatic grounding when blade

touches grounded bare-metal face plate.

Ol"ll‘f $| FPD 3ror$2-?? PPD

MNe COD's
SEND CASH, CHECK OR MONEY ORDER TO

MORSE DESIGNS
F. 0. Box 472 Dept. M1, Fort Lee, New Jersey l

-

Morey Back Guarantee

NOW!

B Cun 5998
B cun 309
B Fen 5098
B Pen 5o.0m
. Pen 38 Calsber
2 shots — S11.98
. {sun holaer 52480
B i Shells 575 ca
N for 51 1.50

B 2 Shells 5,15 ca

Jenn for 81 LW

A SAFE,
LEGAL
WAY TO
PROTECT
YOURSELF

st TEAR GAS GUN OUTFIT

il J Be SAFE, carry & TEAR GAS proteceor I

i your pocket, car or purse! This all-

steel. 27 cal TEAR GAS gun shoots 6

tinwes @4 fasi a3 vou can pull the mgwer! Abo fires
blamks for alaime. or dog training. and flares for emmer-
vencies Comnplete with & rear gas shells and mstructions

BLUE STEEL 599 CHROME ...
TEAR GAS PIH!

The z¢ chrome T

12 Flares 51590

I the new
- 3R aprc }L’if NL \I riridige
Wl hale srazks,
1 -'H'cru while vou fummon add!
Cur I|.I]!'|.t with = -J.'lwhi ‘9 98.
As abay 4 with 2 ehells SV

PERMIT

af artEcher — In

TEAR GAS DEVICES CO. 136 & H.IEI.SH AVE. = ST. LOUIS, MO, 63122

-
Pre-paid ia UF.S areas.
others sapress collect
Esclosed i check!
INe. C.O.D"s)

STATE

POPULAR MECHANICS




Jobs Look for You

in ELECTRONICS

Literally thousands of BIG PAY JOBS
or a BUSINESS OF YOUR OWN
await you in Electronics. MTI's exclu-
sive SELECT-A-SKILL method trains
you FAST at home for lifetime secur-
ity in COMMUNICATIONS or IN-
DUSTRIAL ELECTRONICS, or
RADIO & TV SERVICING. Hun-
dreds of students earn enough while
making 7 MASTER ELECTRONIC
KITS to pay for entire course. Find
out how,

SEND TODAY for 32-page FREE BOOK and SELECT-
A-SKILL Opportunity Finder. No obligation. Address
Mazzey Technieal Institute, Div. 12-AX-002, Iseksonville 6. Fla.

Let MTI give you
the skills to In-
sure your earning
power from now on,

NEW PROFITABLE SIDELINE

*550 EXTRA i
SANDBLAST CLEANING

—reporty Texos operotor. Blosters low as $14.50. Clean
rust, corbon, paint, scole, chemical deposits from thousands
of articles for home and industry. Fun hobby, too—eich
glass, metal, wood, Learn fast without special training. Get
FREE dwtails on new Inlond Abrosive Blast Equip. Write:

INLAND MFG. CO., Dept. PM-12, 1108 Jackson, Omeha, Nebr. 68102

L1
L] rr
l LISTEN-IN-COIL
PICKS UP ANY e

TEHEHOME CONYIRSIATION!
NO COMMECTION TO TELEPHOME MECESSARY! Jr]f(?
Samply place SuperSensitive” LISTEM-IN-COIL™ in -I'r.l’
witenity of teleghone. Puchs up voices en both sdes

ol 1a camvarsalsan. Eanly comcenled,

I talephans Enucly

Wonderhul fun Hundreds of practical uies.

* RECORD ERSATIOMNS
LIETEM-IN-COIL" i HI e
] v BEC tere ey ey
& PLAY THREU RADIO|
Al plary, semverismans  Whew 48w ¢
eiggent  COMBOUTLY

-
EY BACK CUARANTER
Save I:Dm and yand Check, Cavh or MO, 12
Conpoldated Acousticn. Dept. B8, 1102 Waithingtan 51, Hoboken. N. |

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-
ington Avenue, New York 22, N. Y.

RUPTURED

BE FREE FROM TRUSS SLAVERY

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

Now there is a modern Non-Surgical treatment,
for both men and women, that is designed to cor-
rect rupture. These Non-Surgical treatments are
s0 dependable that a Lifetime Certificate of As-
surance is given. Write today for our new FREE
BOOK that gives facts that may save you painful,
expensive surgery. Tells HOW and explains WHY
NON-SURGICAL Methods of Treating Rupture are
s0 successful todav. No obligation.

EXCELSIOR MEDICAL CLINIC
Dept. H6128, Excelsior Springs, Mo.
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Pays Up to $1,000 a Month. Car Furnish

Be an Accident

Investigator

No Previous Experience or Higher Education Needed

A half-million accidents a day create a wonderful
money-making opportunity Ifur men 20 to 60. Lel us
show you how to get into this business. Train at home
in leisure time. Dave Durant jumped his income 1o
87500 at once. C. F. Henderson boosted his salary 3314
per cent. Lots of men are earning up ito %8 an hour on
part time basis. Philippine Graduate, Art Victoria,
writes: "I recommend Liberty School to anyone seek-
ing a better status in life.
Work for Others, or Be Your Own Boss

Today there are good openings in every state. Step right inlo
this inereasingly important field through our special method of
training you at home. Many men begin part time, while holding
another job—expand to full time later. Company investigators
get many extras, such as private auto, entertainment expenses,
family Insurance, retirement program. Our placement service
provides FREE employment help, Many insurance firms aie
looking for men with our training.

Let Eric McMair prove he can show you how to gel launched in
this exciting new business in a matter of weeks! Your first
check might easily gar for entire course. Send today for FREE
BROCHURE., No obligation. (We are approved a: a Privale
Business School by the State of Illinois.) Mail coupon or zend

ostenrd for brochure to Liberty Bchool, Dept. 512, 1138 'W.

ark, Libertyville, Illinois.

F— = = = =MAIL TODAY FOR FREE BROCHURE - — — — =—|
I Eric P. McHair, President, Dept. 5132

LIBERTY SCHOOL OF CLAIM INVESTIGATING I
I 1139 W, Park, Libertyville, Illinois
Hush me vour FREE RBrochure describing BIG MONEY OPPOR- I
TUSITIES in the Dooming Aceident TnvestiEation Field, T oander-
I wtgipid by dien meol obllgaie me in oany way, aid o silesman I
| I will vall.
I BERMEREIL G 1 s b o b o o BT s B o i - T . :
I PRI IEMIE o ) B A B S S R . I
|
| BEIER L 5w vrs o o o S B b AT LT e =18
e S i )

BUILD, FLY ONE-MAN COPTER

Fun to build, Inexpensive, easy to
fly. Factory kits available, Order
3-view drawings, specs, photo of
Gyro-Copter 52 or motorless Gyro-
Glider $1. Send coupon teday.

Raleigh-Durham Airport, Raleigh, N.C.
NAME

ADDRESS

I -l il
made of high
Cas T SR I

wulore:

18 wvears o
£3.98 «

and Fenidl g

mey bascl §d
$O0F Hals,

LYNBROOK SALES, Dept. 544, Lynbrook. New Yeork

49




AUTO MECHANICS MACHINIST-TOOL & DIE®
DIESEL MECHANICS AUTOMATIC
BODY & FENDER REPAIR* _ TRAMSMISSIONS*
GAS, ARC WELDING [T HEAVY EQUIPMENT
| HELIARC WELDING OPERATORS
ORAFTING 5 MOTOR TUNE-UP*
REFRIGERATION || CONSTRUCTION EQUIP-
I AIR COMDITIONING MENT MECHANICS*®

1S EARN MORE MONEY $

' Skilled men are needed in every part of the couniry.
Farm trp pay i cstahlished shops or s1ar wear own
busencss, Liroee's espert mstrociim  and actwal shop
irammang teaches vou bow. Duick, eacy courses using the

l batest ponds snd equipement, Hessdent rammg, 5lso Home
Spuely gvmarses whach brads vou fo practical traming is
var schiml withomt beaving jour present hine of work
Fidi plascement gied sk conornerat livisg sccummadglions
are  eiifs  while trammg. Uontact |.HE|R'\- FREE

l MIR PLAUEMENT 2ERVIUE when sou enrall i von

' wish part fime or full 1ime emphament ascicance.

TECHMICIAN COURSES*
| DIESEL AUTOMOTIVE TECHNICIAN—I1 MOMTHS
T

l _: REFRIGERATION & AIR (OND. TECH —17 mowtwi
Ll WELDING TECHNMICIAN—14 MONTHS
Please wend me free bookiet on the irade indicated at ne
obligation.

| NMARE: - o ARE

' e

Brown___ = 2ONE___STATE___
| *RESIDENT COURSE ONLY RESIDENT | HOME STUDY [ |

l S“u' Established ]
GREER !
(} BOX [} 2236 5. Michigan Ave., Chicago 16, I

e e —

The Volkswagen automobile plant in
Wolfsburg, Germany, is the world's larg-
est single car factory. One new VW comes
off the line there every 15 seconds of the
working day.

RAFTSME

Train at Home in Spare Time
You Are Sent Drawing Instruments

Free information tells about vast ex-
panzion taking place in national space
program aml immediate need for
DRAFTSMEN. Manufacturing fivms
throughout country running Help
Wanted ads for DRAFTSMEN. Get
factsabont ALLIED—noprevicusex-
perience orhighereducation required.
Emplovment aid even while learning.
Government and State approved, rec-
ng.lli.h-tl by Industry, aceredited mem-
hn .:t]un.l] Hulm "\T,mh Couneil,

* Rllied Institute of Turhnl'h)n' Dlnl PN-IH

I 1338 So. Michigan Ave..
Chicago, 1. GOE0OS

l Please send Free Lesson and information abdain DDRAFTING, and
facis about ALLIED'S placement service,

IN'-\ME.. P PR SO S R A SRR SR e SR | 1 | P

|-|.|:rr|||.|:_5-.:-'¢ _______ R e s

l e i il ok i o e COLREY v s 51 HSTATE. - - - -

- — — — i — e — — —— —

L

b S S — S — o e

JET POWER!
&

55:'-( - For 04

RETAIL 51 69
Christmas Time Offer!
[Flf.‘E,TgHE'EIPIRECT TO YOu
gas tank)e - - 5119
o A e e B
P-300 Jet Outboard 5 H.P. (SAE Rated)

COMPARE THESE FEATURES: Operates in 3" of
water = Skims over weeds « Costs less to
operate = Perfect for trolling = No prop!

Send check or M.O. for %119 or enclose 510
down for C.0.D. We pay all shipping costs.

PROPULSION RESEARCH INC.
7644 Knox AveS Minneapolis, Minn 55423 Dept. B

Tha pnsrtwe anhlevements
of the Special Agencies and
Commissions of the World
Organization

An Avon Book G1156 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.

POPULAR MECHANICS



Advertisements in this section $1.40 per word, eoch insertion, minimum 10 weords, payoble in advance.
To be inserted under proper classification, copy must be in our office the
15th of the second month preceding date of issue
F. W. Johnson, Manager, Classified Advertising

Popular Mechanies, Clossified Adv. Dept., 740 Rush S5t 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

AUTOMORBILES, MIDGET CARS

BURGLAR Alarms for cars and trucks.
Complete kit with siren $35.00. Abbott
Automatic Alarm., 5010 3. Archer Avenue,
Chicago 32, Illinolz.

1962 CHEVROLETS 4-door
Ford Galaxies 3599, 1962 Studchakﬂ' I..arkn
$499. All full price! All are automatic and
are available now' Hurry, smn n for
complete details. Car Buys Box B Ang-
win, Calif,

PLANS! Parts! Butld your own go-cart, |

mini-bike. Huge parts catalog and com-
plete plans, $1.00. Write: Catalog. Box
62110, Janesville, Wisconsin

AUTOMOBILE Literature, antique, clas-
sic. modern. Manusals. photos, rare re-
prints. Non-profit hobby club. Free in-
fermation. Enthusiastz. Box 451B, Mt.
Clemens. Mich

AUTO SUPPLIES AND
EQUIPMENT

HYDRAULIC Jack repalr parts. ""Sav-
a-Jack” genuine metal replacement parts;
“Econo-Pak™" bulk items. Jackmaster re-
pair kits, eatalog 25¢ in coin. Hydraulic
Jack Packing & Tool Co.. P.O. 50,
Bloomfield, N.J.

AUTO Shop welding repalr training in
world's largest non-profit welding school.
Low -uition.Free booklet. Hobart Welding
School. Box M-123, Trox. {H‘li.u

| specifications of unigue design.

| Chicago 80. Ill]l‘m‘il

AMAZING Magnetic burnproof ashtray
holds any metal surface. Can’t slip, spl.i
Car. office. home., shop. Luminous
reen, blue, black. Limited time slou
malllda:-'s. Box 1372, Ormond Beach. Flor-

" THRO-ON. New full size tire chain

that's so easy to use. Installed. even il |

stuck, without reaching behind tire. Free
illustrative booklet. Thro-On Tire Chains,
3021-33 Roosevelt. Kansas City, Knnsas:

INEXPENSIVE Wheel balancer. Aeccu-
rate, compact. cast aluminum, Cirele level.
Guaru.nteed IH a5 W Balances most
wheels, adapter for . Jacobsen Mig..
Box 6143, B‘uttlt EG Wash.

TR&NB]B‘I‘BR]ZED llnil.m‘n
Electrotone’s newest, im
(88-1; $29.95. BB-I;
trated catalog,

systems.
roved. foolproof.
.85). Free illus-
technical data. complete
Promp®
delivery, Satisfaction guaranteed. Doron
Enterprises. Inc.. Dept. PM. Beox 7214.

MANY Old auto mrta hndr ﬂllll‘lﬂ.‘ ete.
Little rust damage. Oldtimer Parts, Box
112, Del Norte, lorado. o

~ BATTERY L'h.l ers. Home type. Elec-
irotone’s [amous '||n¢ {including aute-
matic). Prompt delivery. Free catalog.
Doron Enterprises, Inc.. Dept. PM. Box
T214. Chicago BO, illinnts

" SNO-DRIVES. If you need snow tires
you surely need Sno-Drives for extra
trection. Guaranteed. Only $10.85 post-
pald. Bateson's, 4408 Market. Wilming-

| ton, Delaware.

BAVE Up to Hl'a on auto parts, acces- '

sories’! Get new 252-page illustrated cata-
log, just out. Over 100.000 items L0 renew,
rebuild, renovate all makes. models. dch
mestic, foreign cars, trucks, sporis cars

fiom 1920 to 1964's; 28 to "31 Model A!
Lates: Hollywood acceessories, custom and
hi-speed equipment. Rush 25¢ for postage,
handling—refundable on first order. Whit-
ney 1919 PM-12 .M':hr.fr L‘hlﬂw 16.

CRANKSHAFT ﬁnnder. hand operated.
Makes bearings fit withoul taking engine
apart. 53.00. Literature. L. D. MecCee,
718 Cascade. Wenaltchee. Wash.

NOTICE—Mechanics, car-owners, rac-
g and drag-strip drivers. bﬂt enthusi-
asts and anvone who deals asoline
engines. Are you willing to umhe $2.50
to Jearn a =zécret that will make your car
motor perform better? No more dead-
spots in acceleration. easier starting. bet-
ter mileage. and all around Ormance.
A trick dizcovered by accident in 193!
and guarded by family since then. A must
for mechanics. One tune-up job pays you
back in satisfaction, plus putting you way
ahead for future trouble-free tune-ups.
Car-owners—a 5 minute do-it-yourselfer
and away ¥ou go. Racing drivers—bring
home that trophy. Send $2.50 for booklet
of simple ABC. instructions and watch
your problem: fade away. Jim Bacino,
Avondale, Pennsrylvania

. Truck Parts

| plete guaranteed

JEEP Owners—VEe mnteru.inus
.an Owners ad, pag: 34.

Read

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

AMAZING Chemical vitalizes your auto-
matic transmission! Expands clutch discs
and seals 003! Bmooth, Leakproof $1.85
Ras id check or money order. Weldtited®
rth Wales, Penna.

DICI You have a colorful * El.i:tr Phrase"

. ‘m.l.mper sticker for your car yet? Now only

25¢. Saf-T-Car, Box 347, Bloomfield, New

: Jersey.

T.'LC‘HGMETER Electrmii: Transistor-

ized. You build {rom our plans, rts lisi,
t:nst.ll'liB Price 52.00. voy ientific.
Santa Mﬂlllﬂ Cullfornia.

SUN Carburetnr t!st!rs $130.00 wunit
$43.00 postpaid. Eliminates guessing on
carburetor condition. Wilt Surplus, 7827
Racine, Chicago G0820.

RING- 'nln job while driving.
postpald. Guaranteed! Nothing
Many mechanics recommend!
Grantham. Penna.

$6.00
like it!
Motaloy,

CRDELEY And Ioregir;‘ car Rll'tl Dis-
l:m.ml Cluh Box 7B ont,

.Im Pn.rt:' For mﬂlul:r l.nd clivilian.
At great zavings. Ll.rlm inventory. Cat-
alog for owners and dealers. Inguiries in-
vited. American Auto Parts Co.. 1830-PM
Locust, Kansas City. Mo.

NEW And used parts at savings. Com-
arts service for all mod-

els cars and trucks. Largest in the West

| Jeep and army parts specialists. Newest
type shifting hubs for all jeep and all |

military and latest production f{ront end
drive vehicles. $27.30 and up. Also,
eign car parts. Write. Ploneer Auto and
Co.. T34 W. 13th
Caolo

Avenue,
Denver 17

for- |

GYROMATIC Wheel balancers., Re-bal-
ances vour wheels automntlcalu? each time
you stop and go. Lasts life your car.
Saves fires, eliminates vibrations, reduces
front-end wear. Delivered price $9.95 for
zet of two (2) wheels. .Bend check or
money-order with your wheel size, 137,
14" or 15", to Gyromatic 'Wheel Balancer,
Pﬂ Box 1‘135 Jacksonville 1, Fln

TRAN.‘S- NITION Elai:tmnlc Ilrl'ul.iun ars=
fems, kits, Write: Anderson Engineering,
Wrentham. Massachusetls.

AUTO TRAILERS

QUICK-Hitch tow bars and rear hilches
{.::rr pickups, Carsons Inc., Faxon, Okla-
oma,

BUILD Camping travel trailers. Illus-
trated circulars 35¢. Eamcraflt, Box 1153,
Milwaukee 1, Wis.

PICKUP Campers. Prc-cnt Kits. Bloe-
prints. Supplies. Literature 10¢. Comstock
Trailers, Plrsnn; Kansas.

FIC!{UP c-:nper Bulld. yoursell. -Bav:*
Complete plans §7.50 e have materials,
equipment. Detlalls Iﬁe Viking Camper
Supply. 14123-F Holly Rd. Hopkins, Minn.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

HARLEY-Davidsons — Used bargains.
New, used parts, accessories, all models.
Bulletin 25¢ Knuth's (Factory Dealer),
1751 Muskego, Milwaukee, Wis,

RECONDITIONED Motorcycle molors.
Large stock Indian Cushman V Muz-
tang NSU parts. Indian Motoreycle Sales,
Kansas City, Misanurl 64127,

GO EART 38, Haﬂﬂ mumrmle !15
Cushman motorscooter $15, less engines.
Engines %5 up. Go Kart complete $30.
English motorbike $33. (Mailorder mu?.}
Zend 25¢ (35¢ for First Class Mailling) lar
Directory-Catalogue MNumber 118, listing
these and hundreds of similar bargain
homebuilders parts. plans, etc. Midge
Motors Directory, Athens, Ohlo.
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BANKRUPT Motorcyeles. Unheliwlble
bargains. Bulleting 35¢. Bunico, 146 HM
cwlnston ‘Il’irginl.n

HOTDRC?CLE Parl-l CIminJ
used. List 25¢. Ballak, 811
Lu'l:lls 1, Ho
BIGYCLE Safely rtﬂtctnrs
mnx“ Stay alive! Be seen! Sample §1.00.
lers wrlte Free discriptive folder, Lew
Products, E. 8th, Holland, Mich.

out, ‘New
gtth

SCOOTER- :BIKE Pl.rtl. to convert bi-
cycle frame $4.95: wheels, clutches, en-
gines discount priced. Plans 52.00 relund-
able. CGilllom Manufacturing Co., St.
Charles 212, Missour].

MOTORIZE Your own bicycle. Plans
$1.00. Go-Byk Industries, Rothzay, Min-
nesota,

W-CARTE $12. Catalog 25¢. Master,
1420 8. 11th, Niles, Mich.

AVIATION

PARAGLIDER. Nasa type. World'e low-
est cost ajreraft, Phnl.ugrar preliminar
drawings, $1.00. Klts available Flightsail,
Box 54432, Raleigh, N.C., 27607.

WORLD War One aircraft prints avail-
able. Reproductions in black and white
of Bopwith Camel, Fokker DVII. Vickers
FBS, and SE5A. Send posicard for iree
brochure showin Harry
Borgman, Dept.
Detroit 2, Mich

PROPELLERS, Plans, supplies for air-
boats, snowplanes, 125 H. P. Lycoming en-
gines $150.00. Parts. gauges, throttles,
spark plugs., wires, hose oil cooclers, gas-
kets, etc. Catalog 25¢. Banks-Maxwell,
3301. Pt. Worth., Texas 76015,

reproductions.

BATTERIES, GENERATORS

-BATTERY Reconditioning kit. molds,
instructions. Old batterie:z like new. Bat-
tery Shop, 18182 Vierra. Salinas, Calif.

REBUILD Batteries! Complele manual
$3.00. Hydraulic Jack repair manual £3.00.
Chrysler Corp. alternator guide £3.00.
C.0.D. accepted. Baver Publicalione, 938
Betty Avenue, Neenah, Wisconsin.

ELECTRICAL SUPPLIES

APPLIANCE—Lamp parts. Wholesale 1=
lustrated 1964 cata e 25¢. All parts
listed. Beco. 112 South 20th Street, Bir-
mingham, Alabama 33233,

LAMP. Electrical parts, wholesale.
Thousands of items for repairing. con-

verting. Catalog 35¢. Brown Lamp., Box
305, Clayton 5, Missouri.
LAMP Parts. Catalog. price:, wiring in-

structions. 50¢. Refunded first order, Gyro,
520BP N.W. 35 Ave.,, Miami 42, Fla

WELDING, SOLDERING,
PLATING

Why die |

MACHINERY, TOOLS, SUPPLIES

NEW Rafter onmirluu':! Dials correct
hip, common, jack ralter lengths any span
in seconds! Free details. $4.95 postpaid.

Batisfaction guaranteed. Emmert Products, |

| wyou!

| Box I21-PM, Sjmnure INinois,
MICROMETER Inlpe-cl.inn gage $5.00. |

Lap, compound kit $6.00. Make money |

repairing micrometers, Ralen, 502, .

. 434 Kew Center Bldg.. |

Maywood. Illinois.

+BUY Lufkin, Browne-Sharpe precision
tools direct {rom catalogs: send §1.00 ire-
funded with $5.00 or more order) Lo cover
tage. hapdling.
tey-Q Sales, Box 1503, Evanston, 11l

DUSTPROOF Ynur tahll.! saw. Details.
Spence, 326 Sylvan, Leonia, N.J.

PRODUCTION Machinery easily made.
Free plans lists. Ray Mavo, Calhoun,
Louisiana.

Bhipments prepaid. |

GG'J'ERNHE?TT Land now available in
States. Milljons of acres ln- as $1.15
a.t:.r: Exclusive new copyrighted rmBl:t:I

Send 51.00 w U.EB munl
An&

Land
18177-P4, :Indunlpohs 18,

GOVERLHEHT Su.rplus, W'n:t wh:re
now. Thousands items! Depots nearby
Complele guide 51.00 to Surplus
Board, Box 152-AX, Chicago 17, Il

BEOATS, OUTBOARD MOTORS

200 PLANE 1o 42 it. Catalogs: Power-
boat 50¢, Sailboai 40¢. Marinecrafl. Box
161-Md, Brlghlon 35, Mass.

AT Lasi. Low cost turailer for leng John

. and other small boat owners, many other

MACHINISTS. Toolmakers chests. List |

Iree. Cepuder, 4715 Spencer, Lizle, IIL

STANLEY, Millers Falls, Skil, Disston,
Wiss, Plumb, Channellock. Bonney, Her-
brand, Ridgid, and hundreds of other na-
tionally advertised brands at prices hard
1o beat. Send 25¢ for our hcl; tool catalog
today! Bilvo Hardware, 107PM Walnut,
Phila. 6. Penna.

MACHINIST Tools. Small shop supplies,
g;?pbell Tools, 1424 Barclay, Springfield,
0.

ENGINES, MOTORS, DYNAMOS

DIESEL Injector parts and fuel pumps
wanted. GM51-53-T1-110. Bares, 2083 East
19 Street, Cleveland 15, Ohio

REWIND Motors yourself. Complete in-
structions, 351.00. Lewls Manufacturing.
Howell, Michigan.

WINDING Data. 275 motors. single and
three phase $1.10. Data Company. 512
Eensingron, Kansas City 24. Mo.

REWIND Motors yourself! Details free!

Hudtm. 316 Westport, Kansas City 11,
0.

GOVERNMENT SURPLUS

FREE War surplus catal when ¥you
order our directory! Jeeps $178, alrplanes
5158, boats $7.88, generators $2.88. type-
writers $8.79 typical government surplus
gale prices. Buy 10801 items wholesale
direct. Full details. 607 locations and
procedure $1.00. Surplus, Box 788 PM-10.
York, Penna.

JEEPS $111.68, boats §6.18, cars $32.78,
airplanes. typewriters, televisions. thou-
sands more, ically at up to 987 sav-
ings. For complete Information zend £1.00
to Surplus Service, Box B£20. Holland 1,
Michigan.

ACETYLENE Welding outfits new $60.50;

used $50.00. Aﬂ:weld.e:ru $68 .50 Eagle
Wﬂdi;lul Dept. . 5085 Broadway, Chi-
cago 40.

GOV'T. Surplus. How and where to
buy in your area. Send $1.00, Surplus In-
formation. Headquarters Building, P.M.,
Washington &, D.C

ACETYLENE Welding & culting outfits
new $74.50. M&G Supply. Box 27081, In-
dianapolis 27, Ind.

PRODUCTION Welders,
Paul Morris,
New York.

§65.50. £39.50,
1070 Inner, Schenectady 3,

u%luw I;Ilil““z liu:uuh:nrlm!m Eu':mllezil

’“d'i”““":l sizes, Bt?id l-ldnﬁ“{rﬂund:‘nlll
or formulas, opera & equipment
guide and ecatalog B-g Equipment Divi-
sion L50, 3445 Uulnn Pacific Avenue, Los
Angeles 23, Calif.

FREE Catalog, I:feldl:;:l: kits, Build 400-

ampere welder, Dunbar Manu-
facturing. chnn Minnesota.

52 POPULAR MECHANICS

JEEPS $82.50. ‘I‘mewrll,en $4.15. Rndios
$2.65. Televizsions. guns. recorders. binoc-
ulars. 'I'rplcli er!rnmtnt lurplu: prices,
Exciting free. En rizes, Box
402-X8, Jamniu. 30, New Yor

“GOVERNMENT Surplus Sales Informa-
tion." Detalls. Industrial, Box T770(B),
Hoboken, New Jerzey.

JEEPE $64.50. Airplanes $75.20. boais
$6.18. Many others d!l‘!l:'t. from U.8 Gov-
ernment. For complete “‘Directory
cata send £1.00 tn Quality Surplus. Box
22038 PM12. Indianapolis 22, Indiana.

JEEPS $64.50, airplanes $75.20. boats
$6.18. Many others direct from U.85. Gov-
sl mmt;' Qurll?m%m: ”mli.m rimmi?

" iy rplus,

Street, Dept. PM12, Oakland 1. Calif.

'nnﬁf

| eatlalog,

uses, Only $65.50. Illusztrated literature.
L. J. Trailer, Rt. 2, Box 142 B, Ban An-
tonjo, Texas.

BUILD Boats lor business or pleasure.
Our boatl plans and lumber package en-
mble you to build your beat at a fraction
of replacement cost. Free literature. Lake
Erie Lumber Co., 1321 Marquette, Cleve-
]nnd 14, ﬂhm

NEW. Used, rebuflt marine motors. ll:-
rine conversione, fttings. Free ca
Stckes Marine Bupply, Dept. 4,
waler, Michigan.

MARINE Conversions. Forad. Chevrolet.
Jeep engines. Catalog 25¢. Lehman Manu-
ﬁwrm‘g Company. 800 Elizabeth Avenue,

en

BUILD Your own boat from our large-
scale biveprints. Books of plans give how-
to-build help. Hundreds of professional
designs—motor. =sil or auxiliary—f{or am-
ateur builders. Free catalog. MoToR Boat-
IIJ;GI.'!IEIE Elghth Ave., Depl. RS, New York

FULL Sjire, cul-to-shape boat paiterns,
blueprints, 715-38 feet. Bi“? new jllustrated
“Build & Boal™ catalog 64 designs, In-
cluding catamarans, cruisers, runlhult.l.
skiffe. outboard boats, sailing, racing,
houseboats, 50¢. “"How to Bu & Boat
booklet, £2.50. Cleveland Boat Blueprint

Co.. Box 1651, Cleveland, Ohlo.
BOAT Plans, frame kits, full-size pat-
ternz prepared specially for amateurs.

Bend 50¢ for new 80-page catalog illus-
trating over 40 bulld-it-yoursell power
boats from 7' to 28°. Glen Designs, $152
Rosecrans, Bellflower, Calif.

KAYAEE. One man $16.50: two man
$22.50. Exciling Eitka karak kits, known
world wide. Free pictorial literature, Box
78P, Brecksville 41. Ohio.

BUILD Your own ﬂbl.'.rul“: boat. 3 meth-
ode. Bend $1.00. Box 2P, Cambridge.
Maryland. 21613.

WORLD'B Largest Plan and Pattern
136 pages. over 230 designs of
every 1ype. Power, racing, sailing. Send
$1.00 for catalog. $2.00 Jor cata plus
Boatbuilding and Armeorglass books. Cus-
tom Craft, 1700 Niagaras St., Buffalo TN.
New York

WORLD'E Finest boat kits! Frame kits!
Models from B 1o 24°. Prams, skiffs, run-

abouts, cruisers. All leaders in ing and
performance. Send 50¢ for colored ca 2
$1.00 for catalog pluz Boat ng
handbook. Financing available, Custom

Craft, 1700 Niagara Et.,
York

Buflalo TH, New

CAR Engines for use in boats. SBave up
io £1000. “"What Yeu Should Enow.” New
booklet 10¢. Depi. C. Blar Marine Engine
Works, Berkeley ID CIIJiL

FIBERGLAES Cloth and resin. World's
finest cloth and non-run resin, at direct
mill prices. Flotation foam. Complete line
of plastics, silicon bronze and brass screws
save 60%. Free catalogue. Freight prep:l.d
Siiles Boat Bup&:tr. Box 11P, Linden Ave..
Mantus Hitz., N.J.

SPORTING GOODS, GUNS,
FISHING, SKIN DIVING,
ARCHERY

NFEH.ERH:!N;B D::lln;i book free! !'Mll
B weetest poc e catalog ever!
Do-it-yourself =stufl : for making:
nets, turtle traps, met- rods, lures,
ﬂnk:r: plastic worms, fish smoking

Box 5510, Tﬂ'lﬂh 13,



BRAND New 750 page Fishermans En-

eyclopedia. Bend for [ree deseriptive eir-
cular and al pre-publication offer.
The Stackpole Company Dept. PM, Box

1831, Harrisburg, Pa.

SPINNING Lure. Bass, Crappie. Excel-
}!’nt.l Falcon Products, El Segundo, Cali-
ornia.

22 CAL. & shut istol, New-real, no
blanks. $13.85 Mo 0.D.'s, Stale age.
Global Imports, THHTM Ravenswood. Chi-

CRED.

ARMY SBurplus. Msny ilems under $1.00.
Free list. Marvin, Box 141, Ellenville, N.Y.

MOLDS8—For easting your own fshing

sinkers, Free illustrated booklet. Reading
{:mtrument Co.., Box PM78, Resding,
Enna.

FREE—Wholesale catalog. Besds,
ners. Lure parts. Sinker molds. Jigs. Reels.
Pinnysports (ME), Toledo 14. Ohlo.

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

MOLDE2 For fisherman’s sinkers, jlgs,
squids. casting and spinning lures. Free
catalog. Bweet's Molds, Tonawanda 1,
New York.

CANNON Fuse 3 32° diameter. water-
proof. Burns under water., 10 {t, $1.00:
ﬁi I[IT,. $2.00; ppd. Will Zeller, Hudson,

ch.

ATHLETIC EQUIPMENT,
BODY BUILDING COURSES

EXERCISE Mat. Sofl resilient complete
support. Attractive non-slip tarian cover.

PLANTS, NURSERY SUPPLIES

BUD, Graft, and dwarf like a.n i
with Abracadabra magic kits.
chure. Vallombrosa Gardens, 1114 ‘Valll;m-
brosa, Chico, Calif,

EARTHWORMS, CRICKETS,
| FROGS e

LIVE Balt. Ralse African Crawlers. 32-
page instruetion book. Pholographic illus-

trations. Brownose instruction book. Both
50 cents stpaid, Three Oaks Ranch,
Dresden, EnNn.

HYBRID Redworms 10.000—§12.00. ““The

‘Tale about The Worm.™ $1.00. Rebel Bait

g.a.neh 1827 Columbias Dr., Decatur, 11,
a,

BIG Monhey raising African crawlers,
redworms. |Soilless method. Three QOaks
Ranch, Drbsdrn Tenn.

|
MEN! Women! Make money ralsing bait
for us at home. Red Wigglers, Warsaw 45,
Indiana. |

BUCCESS For you! Raise fishworms and
crickets. Write for free literature and our
success story In Life Magazine, L&l us
teach you pur secrels of success. Hybrid
redworms 2000, $5.95. Carter Redworms,
Plaing, Georgia.

HYBRED Redwuh:ns 1000—S3.00, 2000—
£5.00, 5000—%8.00, 10.000—%14.00. Bedruns

| —$1.00. In 20,000 orders only. Postpaid.

: With

ralsing Instructions, Braros Bait

| FParm, Roule 9, Waco, Texas,

EARN Money raising fishworms for us!
Exciting details free! Cakhaven—58, Cedar
Hill. Texas.

72x30, Rolls up lor handy storage. Only | e =
36.20 postpaid. _Stcﬂ.'atr. Enterprizes, Box
629, Lockport, K.V, | RAISE Rabbits and fishworms on $300
e, — —— | menth !.an Free details. White's Rab-
"?Iﬁ!ﬂ‘ HTS'“ Dr. T‘-‘“S“g"'-r D.C. | bitry, . Wernon, Ohlo.
revolutionary discovery. 82 Satisiaction
or refund. Caucho, Box 9308-87. Chicago | FARMS, FARM LANDS,
g0 REAL ESTATE
HEALTH. Reducing, gaining, muscles, | 55 MONTHLY Buys 5 acres. Near fown,
longevity, Gu.rmm_‘é_ Mgﬂ] 25& gids Bye- | Eood bullding site. excellent fishing. Price

tem, PM-L-63. 8421-C Evergreen,
gate, California.

Bouth-

FREE: Information on néw Isemetric
body building system. Used dally by thou-
sands of professzional and ameateur ath-
letes. Ideas, Ine.., Box 730-PM. Laramie,
Wyoming.

FREE Information about inexpensive
course, New guaranteed discovery uses
only a rope! Strength. Health. Museles,
Gain—reduce. Any age, Ropercise, 4834
Art, San Diego. California 92115

BARBELLS, Exﬂeist equipment. Key to
health, stren hysigue. 23¢. Reading
Barbell Co.. eat eading, Pa.

CAMPING ..EHIPHIH'I' AND
TENTS

CAMPING Equipment, tents (300 styles
—most erecled on display:, Zend 25 for
new glant c.umlugue-hanuhmk ~Camp Eite
directory. Morsan Tenls. E10-R, Route
17, Paramus, New Jerser.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

BCIENCE Bargains!
binoculars, microscopes. kits, parts, war
surplus, Send $1.00 for beginner's l0-lens
kit with instruction bookiet. Order Stock
2-CH. Request free 164-page Catalog CH.
gdmund Scientific Co,., Barrington, New
emr

BUILD Your own reflector telescopes,
Complete kits; mirrors. eyvepleces, It’u
pods. Pree Catalog F describing other ac-
cessories sent on request, Also free bro-
chure describing amazing line world fa-
mous dynascope reflecior telescopes. Cri-
terion Manufacturing. Dept. EPM 8 Hart-
ford, Conn.

Lenzes, Llelescopes,

| seribe ma

$125.00. Free list.

Box 425-P Carthage,
Missouri. |

CANADIAN Vacation lands: Fuil price
$385.00. 40 acres, $10 month, Sultable cot-
tage sites. hunting. fshing. Investment.
Free information. Land Corporation, 3768-C
Bathurst, Downsview, Ontario, Canada.

CANADIAN Lands. seized and sold for
taxes. Our 46th annual serles of lists, de-
choice properties. situated

| from coast to coast. acquired by us through

Tax Sale. Priced as low as five dollars per
acre, guaranteed perfect title, small
monthly payments, no mortgage. Beauti-
fully situated hunting and fishing camps,
where there is real sport; summer coltage
sites, heavily wooded acreages. Now is the
time to in t in Canada’s minerals, for-
ests and farms. Write Lo-day for Ifree
twenty page booklet with full explanation.
Tax Bale SBervice, Room 301-D, 85 Bloor
8t,. East, Toronto 5. Canada.

31 ACRE-—Canadian Border. Hundreds
campsites,  islands, farmlands. directly
from tax althorities, (Non-profit.) Liste,
phntuuph& mailed. Bureau, 56 Churches,

Toronto 1. [Canada.
FLORIDA Lake living. Homesites, cot-
tagesites, mobilesiles. Established arem. |

$300 full price, $5.00 month. Swimming.
fshing,
Lake Weir 7. Silver Springs, Florida.
B-1070-(F-0}.

CAROLI Coast 15 acre homesites only
$395. In 14.000-acre development on High-
way 87! Roads, eleciricity, telephones,
water system already in. Golf course,
country club, motel. shopping center In

Ad

operation. 50 freshwater lakes. 4.000 acre

private hunting preserve. Free literalure.
Boiling Spring Lakes, Southport

North Carolina.

IDAHO Homesites in the alr-condi-
tioned, unspoiled center of the huntiu
and fishing paradise! World record Eam
loop trout! mmuuu
forests surround North Idaho 10 acre
homesites at Ponderosa Estates! Live,
work, play, retire or vacation in this out

door wonderland! 40 minutes paved hkh-
way convenience to big city. 15 minutes to
intermediatle city! $20 down. Write [or

free full color brochure and i:l!ﬂ'm-ll‘-im.
Ponderosa Estates. Western Bullders Co.,
Eﬂ% 26, N. 5523 Alberta, Spokane, Wash.

ABANDORNED Timber Jlease lands!
Choice G40 acre sporismen’'s paradises
still  aveilable—%520. plus l&.gﬁ

E taxes
vearly. Maps, pictures, $1.00 (Refundable).
Administrator, Erindale, Canada,

FREE! Big lustrated eatalog. Tnp
values coast to coast! Farms,
homes. businesses. wateriront, rmullnn
reur:mem properiies. United Farm Agen-
612-PM West 4Tth EBt.., Eansas Cily,
\in 64112. Flaza 3-4212.

FREE ESirout caislog! Natlonwide cov-
erage. Largest =election of farms, homes,
ranches, vacal 1-nr retirement & business
opportunities. ¥eaTs of
Eu'nul Hﬂ\{ --CJ E.

, JL; 510-WL 8. El-l:rms St..

.t 311-QE Springfield Ave.,

Chicago
Los Angeles,
Summit,

| Congiroction

boating, hunting. golfing. Write, |

"L |
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ENJOYABLE Scuthern-mountain I
Year arcund. Free stery. Ross, Clevela
Georgia.

FLORIDA 2'.. -:IETEE Gulf Coast area:
50 ft. elevation: $795.00 $15.00 down and
m.il:ﬂth. ]Ruasz]l Hancock, Realtor. Brooks-
ville. Fla.

TESET Your retirement plans. Priendly
Tucson Green Vallev., America’s $100 mil-

! lion retirement commupily announces first

vear's intreguciory spariment rental pro-
gram. Be ou! neighbor in America’s sun-
niest healthiest climste. Rent 2 bedroom
apartment for $535 monthly (established
rental £110 monthly): one bedroom apart-
ment for $45 monthiy teztablizhed rental
£50 monihlyv)., Hecreational and medical
centers, swimming poois. golf course near-
ing completion. Free lterature. Maxon
Co.. Boom 104, 2644 E.
Epeedwany. Tucson, Arizona.

FREE Liste. Farms. Homes. Business
cpportunities. Beach homesites. AAA Na-
lionwide Really., 2645 Southeast Stark.
Poriland 16, QOregon.

GOVERNMENT Land. 24 stales, Alaska.

Write: Eledge Burveys, Macon, Mississippi.

PETS5—DOGS. BIRDS,
HAMSTERS, ETC.

LIVE Eeahorses. marine specimens,
pouarivm supplies. 1llustrated catalog 104

Marine Life, Dept. 110. Box 628, Ili‘ll.'l!.l.r
Florids.
HAWES, Repiiler. raccoons, skunks,

squirrels. Catalogue 25¢. Trails End Zoo,
Bi. Stephen. 8. C.

FETE. Hamsters. mice, rabbits, squir-
rels, chEmunn. :uﬂmu p!n.t:tgnh., I'Itl::
coont. Plelure cat tsenty-Ave cen
Moore's Hamsler R:ﬁ:h. Ehepherdstown
25. West Virginia.

MAKE Money raizsing chinchillas, mink,
rabbits, cavies far uz. Free catalog. Keeney
Erothers. New Freedom 2, Pﬂml

REGIETERED German ﬂhepherd Pup-
pies. Older dogs. George Oober. Jackson-
ville. Texas,

TROPICAL Fish Freshwater: Gu _u
to discuss Saltwater: Atlantie,
Live delivery. Catalog 10¢. Box 981, Hiaml:

| Beach, Florida 33138

RAEBBITS—FUR BEARING
ANIMALS

GUINEA Pigs. Highly profitable enter-
prise. Free illusirated booklet. Diamond
J Rabbitry, cnlhnrm. Ontario, Canada

MINK R-iuin: information free. Com-
pleie. Lake Superior Mink Farm, Superior
EEl. Wisconsin.

23



EARN 510.000 Yearly raizing Angora

rabbit wool for us. Information 25¢ coin.

n Angora Company, Malta 12,
Montana.

RAISE Rabbits on $500 month plan.
Free details. White's Rabbitry, Mi. Ver-
nan. Ohio.

RAISE Rabbits successfully by knowing
facts. 48 page book. 38 illustrations de-
seribing 25 breeds. Housing. Breeding.
Feeding. Markets and Marketing. Bulletin
ete. 25 cents. American Rabblt Association,
368 ARBA Bullding. Pittsburgh, Penna.

PROFITABLE OCCUPATIONS

PROPESSIONAL Position awails you as
trained Auto Accident Investigator. Many
attain these prestige positions. earning
to $1.000 monthly, with simplified home
trulnini in spare time. College unneces-

nsurance investigators urgently
:multd Car furnished, expenses paid. Free
employment help. Or., open own business.
Free booklet, Sample lesson. No obliga-
tion. United Schools. C1228, 16268 Glen-
dale, Orlando, P'lnridl.

OPERATE Ru.lnumnt or diner

Free
booklet reveals profitable plan, Write
Restaurant Business School, pt. EC123,

HE Sunnyside Avenue, Chicago 40. Iili-
nois.

INVESTIGATE Accidents. Earn $7%0 to
$1.000 monthly. Men wurgently needed.
Car furnished. Business expenses pald.
Mo selling. No college education necessary.
Pick own job location. Investigate full
time. Or earn $8.44 hour spare time. Write
for free literature. No obligation. Univer-
_1_.1, CPM-12, 6801 Hillerest, Dallas 5,

exas.

WHOLESALE Magazine subscriptions.
Highest commissions. Bonus! <Qualified
ﬁl;m:iﬁ. 451NA Kingston, Brooklyn 25,

$200.00 WEEELY, possible. Buying. sell-
ing serap gold. Complete instructions
$2 00, Lincoln, Box 52, Hﬂnmtﬂd NY

HOW To s¢ll cars. Free detalls. Bo:r. l3l.'l
Scarborough, Ontarlo, Canada.

OPERATE Real uuu or employment
AEETCY . Hume st MNationwide Agency

achm Box 1657 ington. Hmtuc:s

I.H‘E'EETIGHLTE .'.uto accidents, Pays up
to 5750-1,000 a month. Investigators
needed everywhere, part or full time. Car
{:mi&hﬁd expenses : gid,tﬂnmnlliug. Meet

teresting people. e ftra ¥Oou spare
time at home in weeks. Hold present job
until ready to switch, or start own in-
vestigating business. ?ru Ln.tum:uun No
obligation. Liberty C-85,
1138 West Park, I..iberr.ntut llnnl:

VENDING Machines. No selling. Operate
& route of coin machines and earn amaz-
ing profils. 32-page catalogue Iree. Park-
way Machine Corporation, 715 PMP Ensor
Street, Baltimore 2, Maryland

FREE Report: 609 Unusual. Successiul
Businesses."' Box 1001-PT. m-amtan II1.

S

MAKE Money writing short
Information free., Barrett
6216 No. Clark. cmun 76.

FREE Details. Sta.rt unigue service busi-
ness on shoestring. Blinds, 17 E. Thomson,
Springfield, Pa.

BOOK
PICTUR

BAVE (o B4
catalogue, Dizcount Reader’s Service.
5435 Upland Way, Philadelphia 19131.

BRITISH Book bargains. Any subject.
ﬁa}almn free. Transatbooks., Matawan,

PERIODICALS,
POSTCARDS

on books, records. Free
KC-

FREE.

ick search. Any title! Cam-
bridge Book Service, Box 18T, Cambridge
40, Mass,
BOOEFINDERS! All subjects. Send
wants! Jaher Book Service, 183 Hazel-
wood Drive. Westbury, M. Y.

BOOKS, Free general catalog. 100 pages.
Text, vocational, educational. instructional
aubiu:-.h, Millions of volumes. new and

Bargain prices. Books bought. Est.
1m Lnrnl s College Book Co., Dept. PM,
{mlumhus 1. Ohieo.

BOOK Hu.ntmf Send wants!
Book Service, Cedar Street,
29, Maszs.

Atlantic

FREE Catalog. Self-help books. Write
Wilshire. 8721 Sunset, Los Angeles 80P.

NﬁTlDNﬂL Geographic magazines, 1888-
lssue. Periodical Secvice, Box
Hﬁ FH. Wilmington, Delaware.

PROPHET Elljah coming before Christ.
Wonderful book f E. Megiddo Miz=sion,
Rocm.-:ter 19, Heu ‘Enrl

NEW Enm'cluped.ia: $8.50 to $69.50. De-
tails free. Malm, 313 E. Kensington, Chi-
cago. I1l. 60628,

Charlestown |

COouree

VENTR Home alugy I b
au -

by professional. Pru- lihrature
delman, 1449 Fargo, Chicago.

84 FPAGES, Completely illustrated cata-
lﬁgl._ gu.uun.nhlttan Magle, Box 334-M,

FREE Magicians big catalog. Houdini
handcufl escapes—Stage goods. Write
Great Heaney, Oshkosh, Wisconsin,

300 TRICES. Douglas famous 120-page
Catalog. only 10¢. Fastest service to ma-
gicians for 40 years. Bend 10¢ today. Doug-
las Magicland, Dept. 51. Dallas. Texas.

WI}RLDS Pinest professional I:
Joker novelties. Gunt ilustrated ut
10+. Top Hat, Evanston 12, Illinois

CATALQG =20, free trick. 25¢. 1.500.309
tricks, jokes, novelties. Elbee, T408-P, San
Antonio 7, Texas.

LARGE Magic catalog 50¢. Free trick.
Royal Toy Store, 124 Ezr:hanze Pl.. New
Orleans, La,

VENTR 'D]SH Fnr [u.n or Mmoney.
New method. Also professional dum-
mies. R. Marlette, 1570 Glm Ellyn Rd.,

Glen Ellyn. Illinofs.

FREE Trick and other offers.
M-810, MeKinley, Phila. 11, Penna,

Helein,

ILLUSTRATED Magic catalog 25¢. Re-
fundable first order. Specialty Merchan-
dising. 10308'; Prairie, Inglewood, Cali-
fornia 90303,

GAMES, TOYS, NOVELTIES

GET Laugh uags tricks, mnovelties,
wholesale. Sell. ﬁ g samples 25¢, iree
]"atalns Dohn-WA-Marks, Broadview, 1l-
inois

toys  and

ROYALTIES for original
£ 35, Wood-

games. Write Tempo, P
bury, N.Y.

GAME Inventors! We are interested in

| mew and novel child and adult game ideas.

Nationally-known game manufacturing-

| marketing firm, Send for details, Hagg-

BOOKS! State specific wants! J, Ras- :

mussen, Box 273, East Northport, K.Y,

BOOKS! New or out-of-print. Marvin
Monson. 4524 Montview Blvd.. Denver 7. |
Colorado.

MAGIC TRICKS, PUZZL
JOKER NOVELTIES =]

AUCTIONEERING—Home :tuﬂ:r course,
Diploma granted. Auction School, FPt.
Bmith. Ark

BAKE New greaseless doughnuts in
kitchen. Sell stores. Free recipes. Michael,
3605 South 15th, Minneapolis 7, Minn.

BECOME Independent with your own

franchise business. Thousands earning
e incomes. Request interesting

facts today. National Pranchise Reports,
PM-528, 333 North Michigan, Chicago 1.

BIG Money raising ﬂlhﬂn-m and
erickets. Free literature., Carter Wormery.
Flains, Georgia.

EABRN $£240.00 A month at home,
time. doing only two $5.00 invisthle mmﬂ-
Ing Jobs a day. Blg money

St ‘demand. Detalls
Fabricon. 1586 Howard, Chicago 28. II.

I EHABI:H ptnﬁr;l.’ el .
nexpensive lnl:h.inu sa e -
hawk:, Sheldahl,

CHROME Plating. Instructions. equip-
ment and supplies. Platers’ Supply, P.O.
. Lugo Station, Los Angeles, Calif.

94 POPULAR MECHANICS

1000 LATEST Professional tricks. jokes.
magic! New de luxe jumbo edition! Hot
off the press! 160 pages thick! Bigger—
better than ever! Special for Dee! Onily

10c. House of 1000 Mysterles. Dept.
PM12C-83. Monroe. Conn,
VENTRILOQUISM'! Information [ree!

lund and Associates Research Dept.,
Dttr.aws. Ave, M. Minneapolis 22,
sola.

650
Minne-

STAMP COLLECTING

25
10¢. Accompanying approvals.

LARGE American commemoratives
Free per-

| foration gauge. Linstamps, St. Catharines

tronauts, Satellites, Moonrockets,

101. Ontario.

GIANT Stamp collection including: As-
Scout issue, complete UN set, recent Olym-
pic & Sport issues from many countries,
etc.. Plus big Stamp dictionary and Ap-
provals. Everything 10¢' Stampex, Box
47-LM, White Plains, N.¥.

D: Tilustrated list, Handling

|  ICELAN
:lwhuitrMinn Ardal, EKeflavik Alrport,

Dummy catalog 25¢. State age. Maher. | T

Box 36-D. Eensington Station, Detroit 24,
Michigan.

AMAZING Card trick 10¢. cards included
with illustrated magile lists. Wisehart,
North Powell, Columbus, Ohio 43204,

BE A Magician! Introductory catalog
with free trick, only 354, Ireland Magic.
5082 Lincoln, Chiecago, Illinols 60625.

VENTRILLO Volee thrower 23¢. Ven-
“dt.el ist” I- P‘HPM T5¢. Box B71-PM, Phil-
1

NE‘W* Ventriloguist talkin Ii:.and FLIPE

§4. Check boy or girl.
E%. 138 North 10 E'r.uﬂ. Brocklyn 11,

SMOKE Bombs 25¢, T for $1.00. Terrific!
6703-N Eleventh, Philadelphia 26.

FLAME Thrower! 36 flashes at finger-
tips! $1.00. Harmless! Arlane, Philadel-
pﬁ- 44,

48 '

“INVERTED Ermr o Dl Hammarskjold

3~ with Ap | elmont Stamps,
Washington, D. C.

POPE John commemoratives: Balzan
Peace Prize, Cardinal BSpellman wvisit,

:»Faﬁ;:ét Thrnne Inu:. ?mlln ;o{ 1‘|m¢ ltlT.':
n uce als. Ask for lo
3’1! Willoughby, Brook-

FO-53. zmtn ﬂc-
Iyn, N.Y. 11201.

FREE! Mint British colonials from Mal-
dives, Solomon Islands, Pahang, St. Chris-
topher, Nevis, H.I.rlwnk. Cayman Islands,
Gilbert Ellice. Pree with approvals, Vik-
ing., Great Neck 8, MN.Y.

FREE! Glant bargain catalog. New edi-
tion listing thousands of lmrn.ma inelud-
Ing U.5. and B.N_A, stamps, pac
tures, albums. accessories and supplies;
sent with beautiful approvals,
Stamp. Dept. E12IPM, Jamestown, N.Y.

FIVE British sets at 23¢ with approvals.
Fischer, 1530 Metropolitan, New York 62,




TRADE Stamps by Scott. Buy them 15
Bcoit. Details free. Arnold Earklins, 2324
W. Oakdale, Chicago 18.

U.8. Mint comm 3¢ & 4/—=0834 To Date
face plus 1¢ Mint palr =1058 [res with
$2.00 order, H. Rabb, 16678 Cruse, Detroit,
Michigan 48235,

FLAG Stamps free. Request a Is.

pPPTOvA
Gorliz. Box 265, Park Ridge, Illinois.

FREE! Beautiful San Marino ship and
auto sets. Approvals accompany. Ed Broye,
2013 Ban BSalvador, Pairfield, Californis

FLAG Set! Pqpe triangle! 511 others, 10¢.
Approvals. © Box 522, Hicksville,
New York.

50 DIFFERENT U.S. commemoratives
10¢. Approvals. Gordon Davison, Hennik-
er, New Hamp.

FOREIGN Bets, packets. List free. No
approvals. F:lll.nm Box 211, Alameds,
California.

CZECHOSLOVAKIA, 50 different large
lctorials 25¢ to approval applicants
reene, 108 Amelia, E. S5t. Louis, Illinois.

VATICAN Price list. Jeller. 1111 Wesi-

lawn Dr., Falls Church, Va. 22042
CANADA 40 different including dollar
exports 10¢ if approvals requested. Mari- |
time, Box 861, int John, N.B. |

200 DIFFERENT Stamps, 25¢. Smith,
508-A Brooks, College Station, Texas.

GERMAN Commemoratives. 10¢ with
Hw&vén. Schaefer, Box 1704, Washington

307 WORLDWIDE Different 15¢. Sensa-
tonal approvals. Niagara Stamps, 8t
Catharines 201. Ontario.

FREE genulne postage stamps!
Worth Ilam at catalogue prices. Afriea,
Europe, Asia, British Emplre—a fascinat-
ing. valuable mixture from [orei comn-
venls, blntl ete. Whoe knows what

Alzo free valuable booklet.
Al als enclosed. Prasek

Co., ruu r'i'ifh te Plﬂn- He- York.

TR.IAHGLH!' 10 with Iur;ain apﬂn
als. Artau Stamp Co., P.O B
Island City 6, N.XY.

101 WORLD 4iff. 10¢ with approvals.
Empire Stamps, Box B34, Buffalo, N.Y.

WOW! 110 all different Germany 10¢!
Zeppelins, semi-postals, airmails, high
values, ete. OGiant catalog, bargain lists
included with beautiful approvals. James-
to';n Btamp, AlZIPM. Jamestown.

“QLD GLORY"
U.5.A. Mag glant beauty from Honduras.
Enormeous United Nationz Mexican

sirange gorilla issue. Duke
of Windsor, Morocco lovely Macao fow-
ers, wild buffalo stamp and others. tllr
rit.h. approvals. SBunny Stamp. Apopka 2

in fOaming colors!

300 DIFFERENT Given f[ree with
provals, Particulars. Windsor B8
PO B-ux 1'.15 Banta Clara. t}ali[nrnil

ap-

IM ‘.BRITIHH Commonwealih lﬂt' ﬁ:-
I.I:i.ﬂi approvals. Niagara Stamps,
rines 501, Onl-ﬂn
PI..&'I‘E Blocks, my cholce for $81.00.
Five diff. 4¢ or six diff. 3¢ commems. 200
used U.5. commemorative packet $1.00.
No approvals. E, C. Stamps, P.O. Box
19205. Indianapolis, Ind. 456219.

POREIGN Sets !3-2) catalogue! Attrac-
tive introductory gift to serious licants.
Nemeth, Box 088, Btewartsville, New Jer-
BEY.

NORWAY—200 different $1.75. Huh:t-
man, 8375 Woodhaven Blvd., Woodhaven
New York 11421,

GIANT Approvals. Thousands different
l¢ and 2¢ each. Wahl's Stamp Exchange,
ToO8F Parragut, Chicago, Ill. 60656.

QUEEN Elizabeth on stamps. A beauti-

l!ul collection of 50 different stamps from

countries—all bearing the portrait of

tlu Queen of land. :Il'.i1|l with approvals,

E.lplt-.l Slamp , Ferryiburg 2A, Mich-
igan.

PORTUGUESE! 25 Different free. Ap-
provals. Elkhart, Box 33, Elkhart, Ind.

BMASHING Collection f{ree. Includes
triangles, early United States, rockets,
sports. British Colonles, high value ple-
torials, etc. Complete cnllectlm‘; plus hi[
Pl““r“tm In.a:l e, all Iru.m P
ar postage ray Stamp Co., 1.
Toron nada.,

to, Cana
NICE Old U,& slight E: defective. Ap-
provals, K. Swartz, Malden Bridge. New |
York.
START A ovial business. Details 25!
Steele. 1117-F Franklin, Oakland, Calif.

FABULOUS Intreductory grabbag 25¢.
Sensalional approvals, Crown
Virgil 601, Ontario.

500 FINE Mixed U.S.
753M, Hagerstown, Md.

FREE! Worldwide packet with approv-
als. Sallee, 120 High. Wilmote, Kentucky.

165 DIFPEREHT U. 5. commemoratives
%llmlllqh{.‘arslamm 739 Ordway. Freeport.

ADVANCED Collectors, Pml Ior:l:n m-
provals, !; eatalogue' Roth, Roule 32,
Walker, W.Va.

AMERICAN Historical collection! Enor-
mous George Washington beauty. P. D.
Roosevelt diamond, glant U.S5.A. flag
commemorative, plus midget soldier. Latin
orchid issue, old IFNI overprint, etc. 10¢
with approvals. Roseland Stamps, Spring

* Lake 2A, Mich,

FIP'T'.ERN Philatelle zoological specimens
Approvals, Free watermark deteclor.
ps. Virgil 301, Ontario.
200 MIXED U.5. inelu.dlna large com-
memoratives, 1o0¢. Monjar., Cineilnnati,
Ohio. 45214,

n_ ep-

300 DIFFERENT Germany 25¢ o

! &rﬂﬂtl request. Rothschild, 3112-76th Ave.,

ashington 28, D.C.

PRE!!; Surprise
et. Approvals. Dancer,
Ohio.

“Mystery™” at-mu nm:k—
73-P48, Mansfield,

U.8. Mint m-mﬂn face plus l¢ each:
Stamps 5¢ {ace or over plus 2¢,
face plus 2¢. Postage extra.
155:“ l.[enduu Detrmt 21, H.ll:h

GOIJDHBIA Onllecunn of 300 stamps,
mostly used. One-third issued belore 1950.
All $B8.75. cash with order. Satisfaction
uarantesd. M. Boser-Stamps., Yaphank.,

ex York 11980,

_FIVE Different Alaskan covers and ten

different postmarks 30¢ with foreign ap-
provals. Ed Carter, 231 E. Seventh. An-
chorage. Alaska 89501,

ISHRAEL Packet 10¢ with approvals.

' Iray. Box 114. Boston 34. Mass

tamps. |

FREE 25 rockeis. Premium coupon, Ap-
Dl'ﬁfll!-- Tiguet, Box 1486, Denver 1, Colo-
rado.

51]
1357. N.Y.

50 DIPFEREHT Old U.S8. Rt‘rﬂmt
stamps 50¢. Winchester Stamps. 45 Win-
chester Rd., Mansfield, Ohio.

SPECTACULAR Poland dog set only .151.
with colorful approvals. Adults. Dunn,
Floyd., Virginia

ROCKETS' Space’
ap-;:-mvals Paketeria.

Bargain
Lake,

FINE Starter collection,
approvals. Riech Paulson,
Wash,

Sl .
Soap

(30 commemora-
Seidenberg,

60 DIFFERENT U.S.
tives) 25. No approvals
Salem 169, Oregon.

40000 VARIETIES available prics 1534
upwards. Eeigwin, 933A. Daytona, Fia.

15¢ Wright. Box |

| Century,

ANISH lete "‘ﬂl‘-ll.'lF
*lssue, 20¢ with

3P
Day* approvals. Fire Is
!1"}“ Stamp Company, Box 37C West Il.llp.

FREE! 8t. Pl!m bird set plus 25 pie-
torials. Approvals sccompany, Stamp Ex-
change. Box 103, Fairfield 14. California.

BTAHPI.EB-‘B Cover over 100 years old.
Only 25¢ with n_? rovalz. Larimores, 1821
Church. Blythey Arkansas,

1500 POREIGN §1.00. 5000 $3.00. 5000
Uaﬁ—cﬂmmmnutlvu airs, revenues, 19th
h valoes, ete. No a rnnh.
1 Fleming. Richm Cali-

Fen:s

FREE Limited offer! 4 unmil Japa-
nese, 11 other surprizes. Bargaln TU.8.
list. Aﬁnrmrlts Postmark, Box 5342-DM,

| Cireat
15 ISRAEL 10¢, .ﬂ.pprmrnli ACCOMPANY.
ii'.'-on:jnr Box 75053, Loz Angeles 5, Cali-

fornia

Stamps, |

FRENCH Colonies. 300 different $2.75.
500 British Empire $3.50. Free price list.
#ruﬁunt Stamp Company, Armonk, New

100 different worldwide with
29761-A4 Macintyre,

FREE!
approvals. Suzanna,

| Livonia., Michigan.

+ ing

300 DIFFERENT. includes
g}ﬁt. Approvals. Knopp, Box 1381,
OTTh.

clorials.
Bristol,

50 DIFFERENT Mint TUnited MNations
$3.00. 25 different $1.00. Free U.N_ list.
{mnquisudm 2827A Tro:r Road, Schnec-
tady, 12300.

FREE Collection. 111 different, inelud-
multicolor triangles, diamonds, etec.

| Request approvals. 10¢ handling. Valley's,

¢ Cullle, 521 Hemlock Btrut

« Catharines 401.

| Zatisfaction absolutely guarant

Bux 111.‘?“ Bpring 'iFalle:r California.

" TRIANGLES 25 different 10¢. Approv-

als. Hownrd Davison, Suncoock 6, New
Hampshire.

BARGAIN, 50 different U.S. 10¢. with
beautiful worldwide approvals. Stamps,
Kmnehunk u-uu

5 SWITZERLAN'D

Brmxl&

New York.
CANADA A

rovals. Your I.iahl
filled. Valley Stamps, Little "Il!-l:cr HNew
York. 14755

I:I 5 Stamps. Giant dlsmunt ut.alng
lta;ma:r. 37-VZ Malden Lane, NYC 38.

llfl.'l DIFFERENT Stupendous worldwide
1¢. Attractive ac;.!p{orllls Linstamps, Si.
niario.

500 GERMANY: All different, only $1.00.
Bargain lists., Save dollars! No a rn;-;.l?.
£ ol-
verine Stamps, Box 1825. Ann Arbor,
Michigan.

50
50¢. Approvals,
Brewster. Wash,
U.5 Mint imperforate Harding {(=61l1)
$1.00. Approvals accompany. Bill Egleston,
Clearfield., Utah.

NEW 1964 U.S.. Canada catalogue 20¢.

DIFFERENT U.S. commemoratives
W. W. Melson, Box 457,

. New-Way Stamp, Lawrence. Mass,

| Huntsville. Ontario. Canada.
difT. i]m Bo f ——

5C00 STAMP Grab bags! $2.00 each, Ple-
torials, =ets, etc. Bargain list. Satisfac-
tion or refund Stamp Service, 1488-11.

BEND For free utalm of colorful White
Ace stamp albumsz. Washington Press,
Maplewood, M.J.

MILLION Foreign stamps! 2¢ each! Send

for thrilling. xlant approvals! ABC
Eumws, Box 8000-MB. San Franciseo 1.
alif.

12,000 PENNY Approvals walting for
you. Many from exotic countries, pictorials
airmails. new issues. Tilbury, x B&2,
Newark 1. N.J.

FREE 100 worldwide with penny approv-
als. 10¢ handling. Skytop, Box 1022-PM,
Binghamton, N.¥Y.
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FREE List: United States plates, mint
used singles, packets, Bechulthels, 214 Dev-
onshire, New Hyde Park, N.Y. =11044.

TELETAR Stamps (Cameroons issue),
3 big, colorful. mint. 5¢. Package approv-
als accompanies. Dean's Stamps, La Valle,
Wisconsin.

ﬂl.'l BI.FFERENT Commemoratives 1893
U.5. appmvnh K&B, Box 70,
Brmkhn 23, NY

4 BEAUTIFUL Mint sets only 10¢ to in-
troduce our outstanding forelgn approv-
als. David Reltz. Bax C. Englewood, Colo-
rado, B0110.

FIVE l’.‘.'um ete mtnt. sets, Hritish Em-
pire, only ¢  with apprmrnl.s Jeans
Stamps, Dept. M4. 889 Orange OGrove

Blvd., North Fort Myers, Florida. 33903.

-“I'EEE Mint set! hppm\'ﬂs AcCCOMpPAny.
Stampeo. Box T37. Memphu Tenn. 38101

1025 DIFFERENT Stamps $1.00. Approv-
als. Klondike, 682 Jefferson, Elgin, Illinols.

UNITED States price list. 116 pages,
rice 25¢. Mark Hanna, 335 Fifth Ave.,
gllt&hurgh 22, Penna. 15222

BTAMP Collecting outfit, Includes pack-
et worldwide stamps, nine triangles, two
diamonds. new African Nations, topicals,
package hinges, watermark detector, Milli-
meter-perforation gauge. Eversthing, 25¢
with approvals. Loraine Q. Brown, Mar-
lon, Michigan,

| builds

225 STAMPS For only 10¢! This mam-
moth value includes airmalls, pictorials;
stamps from strange countries catalog-
ing up to 25¢ each! Also approvals. Mystic
Btamp Company, Camden 80, New York.

SELL Your surplus good grade stamps.
Write, describing fully what ¥ou have.
Vanroy Shirk. Lebanon, Pennsylvania.

AMAZING OFFER! 200 United States
stamps—including commemoratives, air-
mails, high denominations to £1.00. Only
10¢ to approval applicants! Illustrated
bargain lists free. Mystic Stamp Co..

80, Camden, New York.

Dept.

701 U.S, A 5¢ [falunt.y commemoratives),
Request Horace OCatewood,
Winamn-sa H.

FREE' 30 Turkey,
provals,

FREE! When you buy our forelgn ap-
provals you receive absolutely free stamps
equaling your purchase. Coast, 16089 B2
Park, Santa Ana, California.

10¢- handiing. Ap-
Berchtold Stamps, Troy, chia

FREE Stamp wallet with approvals.
Wide selection collections by countries.
Clark, Box 28-C, Wilmette, [llinois.

80,000 DIFFERENT. Amazing new plan
your collection systematieally,
country by country. Only 50¢ weekly, Free
details, Ware, Monree 73, Conn.

FREE! Rusuda —1 Greenland! Ghana!
others. Approvals. Keating, 2520-F Boule-
vard, Jersev City 4. New Jersey.

FREE Sample Interesting, illustrated,

informative. National Stamp News, An-
derson, South Carolina.
WORLDWIDE., 50 all different, abso-

lutely free. just to introduce our incom-
parable approvals. Eent Stamp Company,
GPO Box B7, Brooklyn, N
FREE! Congo triangle set! Boy Secout
bcauu" 25 others, different. Approvals.
idﬂ Box 411 Cambridge, Ohio.

ABBOLUTELY Free 50 worldwide stamps
for introducing inexpensive approvals.
University Btamps, P.O. Box 326, Pom-
pano Beach, Florida.

FREE! 25 Egypt. 10¢ handling. &
als. Bellet, Mapledale, Hazel Park,
gan, 48030,

rm:-
fehi-

FREE! Beautiful &ctarla'l Fnﬂ:!t! Ap-
gmvals. Conklin, X 3B88-PM. Osage,
OWA.

COINS, TOKENS, CURRENCY

| %1.00. Foreign catal

LINCOLN Cents 23-8, 24-8, 21-8P, 16-
8P, 17-8D, 19-8D, 20-8D, 25-8D, 28-8D,

8D, 37-8D, 55-8, 54-8P, 32-D,
33-P, 39-8D, 48-8, 34-D, 1909-P, good to
fine complete lot $9.95. Rolls 1955-5 fine
to x.flne §14.75, 1048-5 $4.95, 1854-5 §21.50,

Berry, Box 1241, Orange, California,

BEAUTIFUL Official large hronze med-
als: Alaska, Hawail, Civil War Centennial,
U.8.8. Enterprise, Golden Gate Bridge,
President Eennedy Ina ral. Each $3.85.
Any 3 above $10.50. Fifteen different In-
dian cents $£5.25. Brilliant. roof sets:
1857 $B.85, 1050 §7.85, 1060 $6.95, 1RE1,
$3.95, 1962 $3.75, 1963 $3.50. Bebee's, 4514
North 30th, Omaha, Nebraska 68111.

25 COINB from 25 different countries
$4.00. American
cata $1.75. Canadian catalog $1.00.
English catalog $1.00, Anzac catalog $1.00.
Mexico catmlog $1.50. Current lists 10e.
All postpaid. Molzan, 3228 Fruitvale, Oak-
land, California, 94602,

INDIAN Cents: 5 different $1. Ten dif-
ferent $2.50; Liberty nickels: 4 different
£1. Ten different $2.50 Nelson, 346-F,
Rye, New York.

WAR Silver nickel set, bright proceszed,
55 postpald. Action Coins, x 5073, Ban
Angelo, Texas TEBOZ.

20 DIFFERENT Mexican centavos $2.00.
ne, Box 86, McAllen, Texas.

LINCOLNS: 30 different before 1840 plus
1960D small date, $1.50. 22 different 8"

including rare 18555, %$1.60. Harris, Box
5860, Cupertino, California.
GOLD-Silver crowns pricelist—5¢ post-

age, Schoeck, 4033 189th Street, Flushing
58. N.Y.

COIN Jewelry—Indian cent. Canadian
cent. Liberty dime—Tie-tacks, lapel pins,
ladies ns, $1.25 each. Dominion, Box
9222, Richmond 27, Va.

10 FOREIGN coins for $2.95. Valiant,
Box 6350M. Phoenix 5, Arizona.

S.!.N MJ'.RINO—E-E different only 25¢!
Worldwide approvalzs included. Cole, Box
223-A, Buffalo ‘.’.l N.Y.

PENNY! hpprmuls‘ Regardless catalog!

Eloster, 4164—52nd Street, San Diego o,
California.

U. 8. approvals. Low prices, Eagle
Stamps, Romine Ave., Pittsburgh 3
Penna.

FREE! 222 worldwide. lnt handling.

Penny approvals. Jung, 1601 North Stan-
ley, Los Angeles 4f.

U.B.

Mint specials! Flag set, ﬂmplﬂtt
. 2¢, 3¢ famous Americans (21
, 81.00. Free list. Brooks, 2323
. Brooklyn 35, New York.

B0 DIFF. U. 5. stamps [ncludes 18th
Century commemorative. High wvalues,
Plus 1843 Nag stamp of occupled natioms,
All for only 25¢. Approvals included.
Wlllm‘.t Co., Box 338-C, Yorktown Heights,

Avente

'IJHIT!D Nations 15th mniursnrr sheet
with first day cancel, as commemorated
by Russia. Free! While they last. with
#]p‘{ﬂi’lll. Fhilatelics, R-J, New Paltz,

12 LINCOLN TUncirculated memorial
cents. Complete set in folder $1.00. 207
discount on coin supplies. List 25¢, “Cass-
co.”" Box 427PM, Chelmsford, Mass. 01824

15 DIFFERENT United Natiuns coins
90¢, Jolie Coins, Roslyn Heirhts N.XY.

LIMITED Offer. 30 dlﬂ'erent foreign.
Mostly older collector’s items. Send $2.00
muacwr's Coins, Box 8532, Bloomington,

nn.

FREE

List: [oreign ecrowns, commem-
oratives, gold. Kelemen, Box 221, Montreal
25, Que.

UNSEARCHED Buffalo nickels.
$28.00,
Ithaca, New York.

10 rolis

CURIOUS Coins and odd paper money
from seven countries! Yours for only 10,
$100,000 Confederate “‘money’” facsimile
bonus for prompiness. Other interesting
offers on approval. Littleton Coin Co..

Littleton M1, N. H.

PHILIPPINEE MacArthur commemora-
tive two silver coime only $2.25, postpaid.
Afran, Box 2313, Manila, Philippines,

INTRODUCING Our better United States
approvals we offer 15 United States stamps
including Columbian, Bi-Centennials, fa-
mous Amerigan. airs. others: only 10¢.
Ocean Stamps, Box 64-PM, Brooklyn 29,
Mew York.

UNITED States commemorative collee-
tion containing 23 different—10¢. Approv-
als. White, 516-A Avenue L, Brooklyn 30,
New York.

PENNY Approvals. Thousands. Bargains
for pennies. Gifts with purchases. Penny
Btamps, Oranze Ca]!i’m’nia

100 QLD U:Jit!d Slat.!a between 1861
and 1935, $1.00, Roush Stamps, 51 Chest-
nut, Mansfleld, Ohlo.

FREE Monaco nudes. Approvals. Stamp
Ranch, 802 Addison, Chicago 13, Il

56 POPULAR MECHANICS

TRUNKFUL 25,000 Indian-Lincoln cents
mixed (from the 1820's & older). Will pack
“grab-bag'’ style. 400 mixed $25.00, sam-
ple bag of 20—%$2.00. Mrs. Fischer, Box
5490, Sherman Oaks 83, Calif,

$18,000 for 1913 Liberty Head nickel.

Uncirculated dollars 1804-1839, 1893-8,
1885-P, 1858 pay $200.00-515,000.00. Cer-
tain dates—Lincoln cents before 1832,
£250.00; Flying Eagle cents $350.00; In—
dia.n cents $1.750.00; Dimes bﬂar! 1843,
00; Quarters before 1924, £5.250.00°

alf duliars before 1828, $7.500.00: 2¢

.00; 3¢ Pieces, $200.00: Half-

worth §10.00-$10,000.00. Canadian coins,

1821, 5S¢ Silver, $300.00. 1875 Quarter,
$500.00. 1921—50¢, $2,000.00 Wnn:ted 20¢
ete. Our

Fimes. gold ecoins, paper money
fllustrated guaranteed Buying-Sell-
1ni Catalogue, giving complete alleoin
lnturml.uun send $1.00, Purchase cata-
before |mdl::ng enins, Wnrtnygn‘m
C#ll;p-ntr;ﬂm (KE-463-C), Boston B, Massa-
c &

1 roll 53.40, Schubert, Box 230-A.
| cessories, 32 pages. Send

40 PAGE Illustrated United States and
Canadian coin llst 10¢. Stoney, 260 Wash-
‘ngton, Boston 8, Mass,

100 FOREIGN coins $2.95. 2 Mexican
silver dollars $1.00. Mexican half dollar
gﬂ{t. Thunderbird, Box 188M, Tolleson,

rizona.

“COINS Magazine."” World's favorite!
Lists coin values. Illustrated. Sample 25¢;
1 year $3.00; special: 3 months $1.00.
Water St., Iola, Wis. 54045

COIN Collectors' favorite newspaper,
“Numismatic News!" Gives coin values.
Sample 25¢; 1 year $§3.00: special: 6 issues
slw Watm.‘ St., Tola, Wis. 54945

UN'I'I‘ED STATES, Forelgn, coins ac-
50¢ (refunda-
ble). Hobby Sales, St. Paul 16, Minn.

ILLUSTRATED, 48-page, complete buy-
ing ecatalog 25¢. Notowitz, 2240 Village
Court, Belmont, California.

COIN Bargains galore. Illustrated lists
1¢ (refundable). Hutchinson's, Box 6256
Philadelphia 36, Penna.

LARGEST Coin magazine. 288
50¢. g::raphwk. T320-J Milwaukee,
CAED i

pages,
Chi-

GIANT Illustrated catalog listing hun-
dreds of bargains in coins and supplies,
only 2:';0# Rarcoa, 31 North Clark, Chi-
cago 2.

TWENTY-Four page 1963 retail price
list of USA and Canadian coins 10¢. Our
selling ces on thousands of coins and
coln collectors’ supplies, Bryson Incor-
porated, 612A White, Toledo 5, Ohlo.

FREE Coin supplies! Giant coin list 104
{refundable). Economy Sales, Mansfield,
Massachusetts. :

BARGAIN List! U, B, coins, accessories,
Stamp please. Hugh's, Hickory, N. C.

10 DIFFERENT Lincolns before 1821
$1.00. 20 before 1931 $1.50. Eugene Carlton,
Chandler, Okla.




CATALOGUE: 34

pages, all U.8.. Ca-
nadian coins and su|

lies, 25¢. Harold Ball,

2614 Calhoun, Ft. Wayne, Ind.
SILVER Dollars uncirculated: 1888-
1890-1000-1001-1002-1904 Orleanz mint,

$2.50 ea. Coin Catalogue 50¢, Shults's,
Salt Lake Cih’ 10, Utah.

GET E‘lree c;.!lalulfrnu uﬂ“uus rgg,hl:und
'um cutter we maker or
be without. Full of bar-
?nim exclusive items, low prices from
lrﬂwt suppliers and authorities in the

Free new catalog just off the press,
yours for the asking, Write Grieger's.
Dept, C-12, 1633 E. Walnut, Pasadena,
California.

UNCIRCULATED 1935 Pony Express sil-
ver commemorative medal £1.00. Coin lsts
free. SBayers, 1000 Unaka, Johnson City.
Tennessee,

25 BEAUTIFUL Coine from 25 countries,
Mostly unecirculated., Terrific assoitment.
$1.00. Hindley, Box 708. Aurcra. Illinois.

12 DIFFERENT lndinn cents £3.00.
ll?ﬂhi#. 36 W. Lawrence. Chicago 23, Il-
nols.

Liberty nickels. List
Box 8912d, Atlarita, Ga. 30319,

ILLUSTRATED Coin Buving Clitaln[—
$1.00. Antioch, Box 11074-PM, Kansas City
13. Missouri.

INDIANS,. Linecoln,
ld¢. Evans,

ANTIQUES, RELICS, INDIAN

00DS, CURIOS

10 ARROWHEADS From 10 states $3.00.
George Smith, 9825 "Conway Drive, Indi-
anapolis, Indiana 46236,

SELLING 20,000 Ancient
spearheads, ete. List free. Lear's,
wood, Arkansas.

arrcwheads,
Glen-

PHOTO FINISHING
CAMERAS, PHOTO SUPPLIES

PHOTQO Christmas cards from your |

ative. 20 for $1.25. envelopes included.

Delta Photo Service, University, Alabama.

SLIDES From Your nczalhns photos.
Color or b&w. Ten, $3.00. 35-Slides, Green
Min. Falls, Colorado,

A FREE Kodak rcll returnec with each
black and white or Kodacolor developed
and printed, fast service, lowest prices,
guaranteed quality send for free mailers.
Economy Fhotn Bervice, Dept. P. M., Box

1111, Albany 1, N. Y.

COLOR Movie I:ns'l Low ecost—high
quality processin rs ally, Bmm. just
$1 (or $3 with ? Imi. Mailed back

next day. cn[tamuship guaranteed. Send
exposed reel or request free mailers and
price list of complete photo-finishing serv-
ices. Direct Mall Photo, Box B8352-PM,

Pittsburgh 18. Penna.
FAST. Hi-quality finishing. Kodacolor
rolls: eight jumbo prints £1.88. Twelve

$2.49. enty $3.49. Reprints 15¢. Also
low B&W prices. Custom Quality Studio.
Box 4833, Chicago 80.

16MM Movies. Free list. Reel Films, Box
2661X, Sepulveda, California.

CLABSICE Ol silent screen. Bmm-
16mm. Box 1463, Philadelphia §, Penn-
sylvania.

16MM Sound film bargains. Free list.
gnvm Film, 14 Leonard, Springfield 4,
55

HOME Moevie: 16mm-Bmm. B&W &
color. World War 1. World War II, Eorea,
Civil War, many others. Also color slides.
Free lisit. Ccl. G. B. Jarrett, Box 173,
RD =1, Aberdeen, Md.

COLOR SLIDES

COLOR Elides, 2°x2", thousands travel,
raflroad. wild lile. ecircus. Civil War,
World War IT. Miss Universe, nickelodeosn
sels. Top guality. Priced low as 10¢ per
slide. Big Bleckhawk catalog free! Black-
hawk Films 327 Esstn- lan Bldg.,
Davenport, locwa 52805,

COPY Your color slide: by
tlide duplicator tc your camera.
tion {ree. Eleciron Develcpment Co.,
1743, Epnngﬁﬁd Illinols, 62705

attaching
Informa-
Box

WGHLDE Largest diversified collection
Travel. Famous Paintings. Science. Orbi-
ts] Flights, Educaticnal. Children’s, Reli-
glous. Flowers and Garden:. Song Slides.
Eete of 6 foo $1—20 for £295 or 40 for
£4.95. Available nt dealers. Free brochure
or ior complete catalog. Universal
Fglnr Elidex Co., 424-F East 80th 8t.. N.Y.

ARROWHEADE 10 for £3.00, List iree,
Hyde's, Rau.nmr Rd Parkrrf-b'urg W.Va.

GENUINE ﬂreinn nhnd,an arrowheads.
Special 3 birdpoints §1.00. Strobeck, Seal
Rock, Oregon.

HOBBIES AND COLLECTIONS

12 EXPOSURE Rall T0¢. Wallet 25 for
:&.M. Mall in Photo, Box 707, Lowell.
Mass,

FREE Kodacolor film with each roll
gr;-c!md 12 exp. 5245, Reprints 15¢.

W T8¢, Includes nmew film Kodacolor
Christmas cards 17¢, B&W Christmas
cards B8¢. Hoosier

Muncie, Indiana.

COLLECTORS Matchbook covers. 100
different unused. £1.00. Album $2.00, Cat-
alog 25¢. Helene Edelman, 1311-C East 84.
Cleveland 3. Ohio.

FREE! Send now for photographic bar-
giin book. Dept, =1-K-12, Central Cam-

Photos, Box 1208-PM. |

| thirly cenls for copy.

era Company, 230 S8o0. Wabash Awve., Chi- |

cago 4, Illinois.

AMERICAN Nenspap!r c.nmp:lﬂe origi-
nal, dated before 1880, $1.50. 25¢ stamps
brings catalogue., D. R. SBpaight. Book-
seller, Tall Timbers 1, ‘.Iar:r:land

HU‘I'I‘!:RFLIES—ln hri‘liaml} colored
tropieal speciments processed Tes for
mounting $1.50. Butterfliez, P.O. Box 3213,
}ntet;mtlnml Station, Beattle 14, Wash-
ngton.

GIANT Nature hobbies priceliste 25¢,
%oll:ctinrs Wonderland, Box 1170, New
ork 8.

INTRODUCTORY: Wurld. aircorps! Ira
Airforce metal badge, 25¢. foreign meda
50¢; illustrated military catalog 25¢. In-
slgnias, Box 71-M, Rockaway 84, N

munlhly.

“THE Want Ad Hobbyist™
Pine Bluff, Arkan-

Sample 25¢. 2700 Bay.
sas, 71601,

3 TRILOBITES, 15 fossile. 16 rough
Fm. or 20 butterfies §2 00 each. Tero's,
4 Naszsau, Garden City, South, New York.

GIANT Nature hobbles pricelists 25¢.
%bll:eml Wonderland, Box 1150, New
or ;

PRECIDUS STONES, MINERALS

20 DIFFERENT Mineral stones with de-
scriptive history, $2.00. Phillips, 1280-P
Cottonwood, Banning, Calif,

SEMI-Precious uncut gems. Ten differ-
ent for $1.00. Reguest list 28. Prospectors
ii}uﬁ.: 201 San Francisco, Santa Fe, New

exico.

EARTH _Bcimu Rockhound's National
Magazine., Subseription $2.50. Sample 35¢.
Box 1357-PM, Chiecago %0, IIl.

LABEL Identified mineral specimens,
]#;: 10¢, Minerals, Winston, New Mexico

50 MINIATURE Photos with glue backs
for $1.50. Send photo to Box 1641, Water-
bury. Conn.

| Street

TRANEFPARENCIEE Wanted. Up to
£500.00 each. For information write Amer-
fean Color, P.O. Box 48372, Hollywood 46,

Calil

MUSIC AND MUSICAL
INSTRUMENTS

SONGS Wanted. Pay royalties, Send
Snnﬁ Reguest Magn-
Michigan.

With publisher con-
jdeas—in any form.

zine, Mount Maorris,

S0NGWRITERS,
tacls, nesd sONE
Ehare royalties, Songs composed, recorded,
promoted. Free examination. Send now!
Enngrl-l;er{ ﬁfﬁf"’“““* 236 West 55th

NOTICE: Hero {:amerl hereby discon- |

tinue accepling mail orders temporarily
at the request of Japan Camera Indusiry
Association. Tourists may still buy famous
Japanese cameras at Hero Camera Store
3-3, Nishi-Ginza Tokyo,

MOTION PICTURES AND
SOUND EQUIPMENT

16MM. Movie subjects. Gm'don. za-sa
Steinway, I..nn.: I:!lnd mtr

IHM'II- B-nrund ﬂlms futum and shorts.
Bedner, 5300 So. Talman, Chicago.

| 5:'1.’! PM., Nashville,

EGKGPGEMS Wanted. Eend poems for
ofler. Nashville Music Institute, Box
Tennessee.

UEED ijmion#l guitars, amplifiers,
drums. Write: Muosic, 1215 War Memorlal,
Peoria. 111.

RECORDE! Discounts on all LP's. Pree
detalls. Citadel Record Club, 545 Fifth
Ave., Dept. 2. New York 17, N. Y.

POEME Wanted for musical setting and

| recording. Send poems. Pree examination.

Crown Music Company, 49-C West
Street. New York 1

16MM sound-projectors. films, new,
used for sale. Free catalog. National Cin-

ema, 71 Dey Street, New York City, N.Y. |

5.000 8-15 MM. Movie Iilms. Free caia-

logues. International, Greenvale, N. Y.
MOVIE Film! Free cata ! EE0-R.
4Tth Holly. Eansas City 12, M ri.

FREE Catalog! Save on B'Bmm.-16mm.
film and supplies. Superior, 448 N. Wells.
Chicago 10.

LARGEST Selection anywhere, Used
16MM, sound. silent movies. Accessories.
Gaines, 14544-PM Vanowen, Van Nuys,
California.

HOME Movies. BMM-16MM. Film P.X.
111:.:|.::|11 Meadowbrook Drive, Cleveland 30,
o

BMM. Movies. Biggest alncllm avail-
able anywhere—com eg(,y rallroads, Holly-
wood classics, wild life, antique automo-
biles, World War II. many others. 200
titles in color! 16mm. new, used also. Big
Blackhawk catalog free. Blackhawk Films,
324 Eastin-Phelan Bldg., Davenport,
Towa 52805

SONGPOEMS And song: wanted! Mall
to: Tin Pan Alley., Inec.. Box 405, Radio
City Station, New York 18, N. Y.

ELECTRIC Guitars. amplifiers, whole-
::.a'\lleii Free catalog. Carvin, PMM, Covina,

GUITAR. Banjo Making bwh{mﬂlm.
woods., necks, lpols. List 15¢
510 East 11th Street, New York 9,

SONGPOEME Wanted! Collaborate with
professional songwriters equally.
rovalties. Bongwriters Contact, 1614-D
Broadway. New York 19,

ACCORDION-O-RAMA, B74
New York 3, N. Y. Tremendous d.hemnu
Top brands Free brochure.

ITALIAN Accordions Manufacturing.
T600-M Cottage Grove. Chicago 19, Tllinois.
Piano, Chromatics. Hohners, Concertinas.
Whalesale catalogs free.

ACCORDION Re Ir éuld: $3.00. How
to build an aceo Accessories.
Satisfaction tlu:lutﬂﬂl Fizcher's, 1000
Jersey. Bellingham, Wash.
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BWISS Musical movements, boxes. Me-
chanical-electrical. Splelman, 131 Wesl
42nd, New York 36

ACCORDIONS, Guitars, chord organs!
Famous makes., Pree home ({rial. Easy
terms. Free catalogs. Mention instrument.
International Music Mart, Dept. R,
Chicago Avenue, Chicago 22

“PRACTICAL Violin Making"" with
terns $2.00. Supplies. Chelsea Fraser.
Stark, Saginaw, Mieh.

MUSICIANS—Keep your plano ‘“up’™
with my tuning lever, mutes, and instrue-
tions. Only $10.00. Oscar Fylling. 304 Can-

yon Hi Drive, Oroville, California.

PLAYER Piano repair kits. Free infor-
mation. Master Plano Works, 6540 North-
west Highm Chlct:n 3l1.

1963 ACGDRBIGNS WMIm]e Free cat-
alog. Import Center, 7120 Galli Dr.. Ban
Jose 29, Calif.

BONGWRITERS Service, Supply cata-
log 3100 irefundable). Music, Box 52287,
Mew Orleans 50

POEMS Wanted for musical setiing and
Ehemrdm: by America’s largest song stu-
Star Music Masters, Dept. 63
St., Boston 8. Mass,

6 Beacon

RADIO, TELEVISION
AND ELECTRONICS

CITIZENS Band automotive alternator
filter $2.50. Engineered Products Company.
Springboro. Ohio.

GOVERNMENT Surplus radios, parts.
aicture catalog 10¢. Meshna. Nahant,
A55,

Covers repair,
teed. Mall radio. $5.00 to: D & W Elec-
tmnics 124 Hilltop, Baxter, W. Va. 26560.

"~ FIX Your own TV. Save 8U%! Send
for free lllusirated chart showing how!
We'll include giant electronles catalog.
!'.:lﬂrn-n. 481 Jericho Turnpike, Mineola,

SAVE Dollars on radio, T"I'-tuhu Dlm

at less than manufacturer's cost. 100%
uarantesed! Mo rebrands, pulls. Reguest
Lrnln bulletin. United fo, 1000-M,
Newark. N. J.

TAPE Recorders hi-fl ¢ nts. :Slm

learning equipment, tapes. Unusual values.
Free catalog. Dreun:r. 15:3 Jericho Tpke,
New Hyxde Park 3. N.

COMPLETE LETE Prerecorded u.pe im mm'r
Free tape recorder dizcount catalog. Saxi-
;oul::'. }:1‘-6 Columbia Road, Washington

ﬂr TUBES l-35 p-tr hundred assorted
radio & TV. Fast shipment guaranteed.
Quantity discount. Micro, 112 Martin 8t..
Paterson. N.J.

RADIO-Electronics course only
Includes all tubes,
tions. Write for full
Kits. Dept. 391B. Hewlett. N.Y.

CANADIAN OGiant surplus bargain
packed catalogs. Electronics, Hi-Fi, short-
wave, amateur, citizens radio. Rush $1.00
(refunded) Etco. Dept. PM, Box T4l
Montreal, Canada._

TV COMMERCIAL eliminator $3.00. In-
stalled any set, five minutes by owner. No
soldering. Shaub, 5241 N.E. 30, Portland
11, Ore.

TECHNICIAR" S Boot Club. Receive fin-
est electronics books by top author: at
tremendous savings. Books sent on ap-
proval. Write for free bulletin. Gernsback
Library. Inc.. Dept. C, 154 West ldth
Street. New York, N.Y. 10011.

MAKE Amazing radio from razor blade.
Really works. Complete plans 50¢. Minia-
ture fmﬂrfu] germanium diode radio kit.
complete. $2.75. Philippl, Room 222, 1166
Maple Drive, N.E., Atlanta 5, Georgia.

15 DISTANCE One-tube 25#. Lab-
oratories. 1131-C Valota, wood City.
California.

514.85.
ris, tools. instruc-
information. Edu-
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Send poems. Free examination. Five |

2003 |

| structions.
“TRANSISTOR Radios repaired: $500 | sneE

return postage. Guaran- |

| set-up

BUSINESS OPPORTUNITIES

£200 WEEKLY! *'SBelling Houses'" plan
s0 easy, will amaze you! $1.00 or free de-
tails. Mr. E. Stanley, 3336 W, Belvedere,
Baltimore 15, Maryland.

BURGLAR Alarms. Profitable! Free man-
ual Alarms, Box H A Uleta, Florida.

LEARN Suuﬂlfu.'i
ods. Facts sent [ree. Bml; 301
wankee 18, Wisconsin,

BIG Mone

ing meth-
=AC, Mil-

maker! Custom upholstery,

auto trim, slip covers, drapes offers tre- |

mendous spare-full time earnings to men,
women, . Mo experience required.
We furnish everything: Easy home in-
struction, tools, supplies to bulld $300 in
beautiful furniture. Yours to keep-sell!
Send for big [ree illustrated book. ern
Upholstery Institute, Dept. T-112. Fall-
brook, Calil.

PACKAGE Fast selling items for self-
service racks im stores. Full, spare time
home business. We supply sources. every-
thing needed. ExXpeérience unnecessary.

| Southfield, Detroit,

Complete plan {ree. Home Packaging, 807

HPO Sunset, Los Angeles 13.

LATEST Offers in mail-order. Eaton’s,
T08-PM Gold, Centralia, Wash. 98531.

FROP‘.IT.I\BLE Mail order business. Be
independent. Details {ree. I[deal. Box 357-
BN, Valley Stream, N.Y.

FABULGUS Profits! Sell newest, red-
not gift items! Write: Parmelee Company.
Marshfield, Wisconsin.

BECOME Home manufacturer! Builld
special custom cases to order. Untapped
market. Terrific profits. We provide in-

mgepllﬂ, everything! Full,
time. tails [ree. Customcase,
BOSCPO Sunset, Los Angeles 12.

MANAGE Motel or resort. Men. women,
coyples can make high salary plus apart-
ment. Pick your own location with our
employment assistance. Learn at home.
Free booklet. Motel M rs Training
School, Dept, PHG 123 612 Bo, Berrano,
Los Angeles 3,

INTERNATIONAL Mallorder business
made easy., Complete setup service, not
just instructions. Hermes, 152 West 42,
New York City 10036,

DOLLS! Doils! Dolls! We teach you fo
make, repair, dress and sell.
home. Earn while learning. Free booklet,
Doll Hospital School. Studio MC-123, 11826
San Vicente Blvd.. Los Angeles 40, Calif

LEARMN Landscaping and planr zmwln:
Start a profitable business part or full
time Free information without cbligation.
Lifetime Career Schools, Dept. MC-123,
maﬂ; San Vicente Blvd., Los Angeles 49,
Calll

POWERF[I‘L C‘mpmti\re moneymaking
mall plan 50¢ Egquipment I: .5 Inter=-
slnu- 37-1 Besch, Albany 9,

TA:KES' Learn to prepare returns. Spare
time. Lucrative. Write Nntlocnnl Tax
Training School, Monsey G-2, N.Y.

MAILORDER Merchandise. Wholesale
drop shipments. Write: Hozar, 159 Belle-
ville, Belleville, N.J.

FREE Booklet! Profitable
business bronzing baby shoes!
on credit. Kiktavi,
Loz Angeles, California, 80069

LEARN To make artificial eyes by mail.
Free information. D&B Laboratories, 909
Laurel Rd., North Palm Beach, Florida.

sparetime
Complete
Box 68943-H,

AMAZING New home plastics business!
Up to $10.00 hour if you gqualify, Pleasant,
easy. No szelling. Secrets revealed in free
plan. NPC, Box 23321-PE. Los Angeles 23,

NEW! Free booklet. $58.70

E’;ol‘it

hour, Work {rom car. All year. Part time,
Full time. Free protected territory. Own
business. Non-competitive. No experience
needed. Easy 10 learn, Evervone a custo-

| mer. Vital service. 21 days from today

you can be on road to $15,000. yearly in-
come. Get in on ground floor. No selling,
Loads of repeat business. Flex-Cole Cor-
poration. 30 We:t Suwrize Highway, Val-
ley Stream 1, New York.

| ehemical

Study at |

IMPORT-Export :'tunlty profitable
world-wide, mailorder ess {rom home,
without capital; or travel abroad. We
zhip proven plan, for no rizk examina-
tion. Experience unnecessary. Free details,
Mellinger, K-T0C., Los Angeles 25
EARN smnnu month upernuns Bnnka
keeping Tax Service. Detalls free. Uni-
verzal Bookkeeping, Box 664, Springfield,
Missouri.

LEARN The secrets of repﬂirinr. junk
batteries, generators, starters, profitable,
easy, at home. Pree particulars. Batfery-
man, Prunedale Station, Salinas, Calif.

PROFITABLE Catal mailorder busi-
nesz! Vikari's, 468-PM, Third Avenue,
Salt Lake City, Utah 84103.

NEW Method., Operate a mail-crder
business without Investing In merchan-
dize or advertizsing. Stackhouse, 7464
Michigan.

MONEYMAKING Homewbrk books, fo-
lios. Free lists. Ralph Underhill, Beebe,
Arkansas.

MADE Over $1,000,000.00 vyear In own
specialty business. Started at
home with $10.00. Details free. Williams,
Box 7732, Detroit, Michigan -H!l]'!

HOME Mailorder business! Earn up to
£125 weekly! Success guaranteed. FPlan,
$1.00. Brugenheimer  Company, Box 138-
AN, thlngtu‘n Massachusetls,

GPERJITE Pro.ﬁlahle hume mail-order
business. Sparetime. Get lifetime repeat
orders. Write Wayne's Service, 3016-J
Channing, Washington, D.C. 20018.

START Successful mail order business,
Write: Natlonal Mail order, 504 Fifth
ﬂ.vt MNew York 17.

B’I‘ART Your own husim!ss F'rtt details.
lE’:c Pastam Co., P.O. Box 156, Levittown,
rnna.

521600 A Month. Spare time. With
bench grinder, Write today. P. M. Field,
ElﬁﬂWe;tpm"l. Road, Kansas City 11, Mis-
souri.

LEARN Profitable mallorder secreis.
Earnings unlimited. Write, Bagwell's,
118-A ill Dr.. Greenville, 8.C.

LIQUID Rubber, plagues, rines.
Plastercrait supplies. Sample, details {ree.
gﬁiﬁ_—in Novelties, Box 286N, Leavitisburg,

10.

EARN 530 up dally. Specialty items for
homes, patios, pools, gardens. Write: Box
JJIJ, Wickenburg, Arizona.

BEGINNERS. Start your own mailorder
buziness. Write: Thacker, 220-B Eouth
Mission Ridge, Rossville, Georgia,

MAIL-mder home business. Get [liee
copy. "‘Make Money in Mall Order.’”” Mail-
0, 1554 Sepulveda, Dept. K-T0C, Los An-
geles 25,

BIG Mun.e:.r Operate your fix-it shop.
Service and repalr all household appli-
ances. Fix irons, [ans, toasters, refrigera-
tors, automatic #a.shet-—d.ryers. VAcuum
cleaners, automatic dizsh washers, etc.
Know how they work, what can go wrong,
and then how to fix them. Be able to do
house wiring, commercial wiring: how to
rewind motors of all sizes, sharpen mow-
ers. skates, saws; where to buy spare
parts wholesaleé: how to get businéss, what
to charge, A tremendous money makin
opportunity for a mechanically ineclin

man {(or family). Free book. Christy
Trades School, A-4803, 3214 W. Lawrence,
Chicago 25.

PROFITABLE Home mailorder business,
_?_fnte. Neweraft-AC3, 415 Main, Pertland,
BXAS.

“POSTAGE Baving Guide.” Reduces
vour mailing costs 10%. Only $1.00. Every
mailorder beginner needs one. Dealers
wanted. Neil H. Tasker, Shamokin, Penn-
svlvania.

BUILD Profitable business through mail
order. Laltest mode n manual tells how,
Free particulars., Buchwalter Bzles Bi4,
175th St., Dept. 72, Hammond, Indiana.



SAWDUST. Tin-cans. Newspapers. 200
uses, Instructions §1.00. Charles Company,
ﬂ-ﬂ Norwood, Ohio. Satisfaction guar-

BIG Money rate your own fix-it
shop. Service all household appliances:
irons, fans, refrigerators, automatic wash-
er-dryers, etc. Do house wiring. commer-
¢lal wiring. Rewind motors of all sizes.
Bharpen mowers, skates, saws. Buy needed

re parts wholesale. Free book. Christy
School. A-4003, 3215 W. Lawrence,
Chicago 25.

LIQUID G]-l-ll auto polish. $2.50. Lasts
Indefinitely. 000,000 worth sold. Mod-
ern Mercha . Box T7331-PM. Los An-

geles 7, ﬂl]l[.

REFILL Prngam hand torches. Terrifie
profit! Hcc:art 2:13 Wisconsin, Wash-
ington. D.C.,

MAILORDER Simplified! Dropship meth-
od. Catalog, details. Mauck-Pebber, Box
1831, San ancisco 1.

?WORE &tt‘l;]nme cka i“ mzérchllmtu.
ery profi o selling. Everything
supplied. Details f{ree. HBE. 120-P South

LaSalle. Chicago 80603,

COLORGLAZED Concrete pottery made
without molds. Patented method. Cemetery
products, novelties, tiles. Basement leak-

sealing. Money-making projects. Booklet,
detalls free. Men only. National Potteries
Company, unm Rapids Minnesota.

PIANO 'l‘un.‘-nlt Ieurnm q!.ticl;lr at Imme
Tremendous fleld! Musical knowledge un-
necessary, Information {ree. Empire
Schooel of Plane Tuning, Box 327, Bhenan-
doah Station, Miaml, Florida 331435,
{Founded 1835).

Bell."

“HOW to Write Letters That
Compact manual by expert. Literature
free. Christopher Hellinger, Court Btreer

Syracuse, MNew York. 13206

KILLS Millionz of outdoor Insect pests
hourly, No chemicals. Authorized °“‘Death-
Ray*’ dealers make big money.” Blitzen
Corporation, Box 67. Ferndale. Michigan.

BE A real estate broker. Be your own
boss., Prepare easily and ci,uickty at home
ruard]m of ue or previous experience.

OWN Your own Western Auto store.
Over 3.800 now operating. Minimum in-
vestment $14.000. Pree training. No retall
experience nmunrr For complete detalls
write G. M. Wilson, Room 951, Western
Auto, 2107 Grand, I{lnm City, Missouri.
(Indicate geographical area preferred )

FREE "“Franchize Profit Letter"

tells

| how unigque NFR service is helping thou-

sand: seeking profitable businesses. Write
tuday, National Franchise wa‘tu W-528.
333 Nnrm Michigan, Chicago 1

And where to obitain caplial.
Eeiiahle Service, Rome City, Ind.

BIG Money raising fishworms and erick-
ets. Free literature. Carter Farms, Plains,
Gieorgia.

TO 310000 Weekly. Sparetime, home op-
erated mallorder business. Successful be-

ginner’s plan. Everything supplied. Lynn, |

10420-M National, Loz Angeles 34,

BAKE New greaseless doughnuts in

| kitchen. Sell stores. Free recipes. Mont-

. plasters, flocke, candle supplles.
and manual free. Blue Rapids Supply, |

gﬂumer_'r 3605 South 15th, Minneapolis 7,
innesota.

5400.00 MONTHLY Raising giant fAsh-
worms., Soflless method. Charlie Morgan,
Bushnell, Florida.

PLASTERCRAFT Molds,

liguid rubber,
Catalog

| Blue Rapids, Kansas.

tells how. Weaver School of |

Rﬂl Batue 351'3 P PBroadway., Kansas

City. Hﬂ 64111

Yﬂ{lR Own manufacturing business

address.
Banta

infoermation free. Rush name.
Shofeitt’'s. 4052 Bacramento Ave.,
Rosa, California.

:I.l.ouRDER Pays b:lg' Tested, proven,
home moneymaking opportunity!
thing furnished. Mann, 266-PM, Hillsdale,
New Jersey.

COPUBLISH "'‘Mail
leading mallorder paper.
tails 25¢. Vanroy Shirk,
17042,

VEHDIHG Hauchlnes 1, 5 10 and ﬂst
bulk vendors, merchandise, novelties,
parts, supplies and service, Write for cat-
alogue. Vendall Dist. Co., Dept. D.. 1820
East 38th Etrut Minneapﬂlla T Hinntsal.n

Bale hd\rcrlls:!f HE

Copy and de-
Lebanon. Pa.

FREE REPORT: “'608 Unusual, Buccess-
ful Businesses.”" Box 1001-PV, Evanston,
Illinods.

SELL Books by mail. 4007 profit. Royal,
Box 450-X. Cleveland 27, Ohifo.

EARN $10.000 Selling books by mall.
Box 51-BY, Des Plaines, Il

READ Progressive Mailltrade, the maga-
zine that tells how to make money by
mail. Quarter brings sample and special
offer. Mailtrade, P.O. Box 357. Sheboy-
gan, Wis. 53082,

EVERYBODY Likes fine candy and pop-
corn ialties, Make essionally home.
QOur 50th year, ale Candles, B107,
East Orange, New Jersey.

SIMPLE. Pleasant malil-order can net
$12.000 year, Write Rutward, 2010 Bryant.
Columbia Statlon, Ohilo.

Every- |

WORLD'S Largest wholesale

supply. |

MAKE Fast ulllnT children’s item from
serap plywood free. Clifford Rich-
ards, Castalia, Ohlo

MAKE $50.00 daily! Sell air operated
vacuum cleaners to service stations for
;Tnﬁﬂ Your cost only $9.50 postpald.

ee  details. Inka Industries, 2409-M
Crocker, Houston 6, Texas.

MAKE $12.00 profit each dozen assemi-
bling belts. Thompson's, Loganville 90,
Wisconsin,

11,000 NEW Progpects daily. Babhy rec-
ord books, zhoes, albums. Zell mailorder.
Use our Iiterature. Write: HNo-Co-Ro,
Capitola, Calif.

MAKE Money making leathergoods. 1148
ideas, Free Information. Tandy Leather
Co., E-wc 781-M4, Fort Worth, Texas.

'JEND!NB Machines make money. Cata-

+ log. Rake, 608PM Spring Garden, Phila.

Buy from 879 American., European. Japa- |
| information research service at home.

nese wholesalers. Tallormade sufts from
Hongkong. 121 dropship catalogs. Rock-
bottem prices. Free details. International
Buyers, 216-MM Jackszon, {:hi:am 8, Il

WANT To make bi m-:ma:r at home?
$10.00 profit in an hour possible with
mvisible mendlnf Make tears, holes dis-
APDEeAr othing, fabrics. Steady
year-round demand from ecleaners, laun-
dries, homes. Details free. Fabricon, 1585
Howard, Chicago 26, I

EARN Money raising fAshworms for us!
Write: Oakhaven—38, Cedar Hill, Texas.

RAISE Rabbits on $300 month plan, |

Free details.
non, Ohlo.

STOP Thl‘ﬂl‘ing AW
worth money! Bome,

box . The ‘r;

tops
52! Inguire:

with our Iabulous five formulss. Valuable | tops-MB, Cedar Hill, Texas.

BUY Direct from tactarus.-.l'm
cameras, watches! Free detalls!
436 P.M. Bloomfield Ave.. Verona,

lances,
m Co.,
N. J.

MAKE Money from old tires. Operators |

clearing 5400 weekly. Equipment costs
£A00. Get facts, 8 & 5 Patents, Inc., 3511
M. Linecoln, Chicago 13,

VENDING Machines, No selling. Oper-
ate a route of coin
amazing profits. 32-page catalogue {ree.
Parkway Machine Corporation, 715 PMB
Ensor Street, Baltimore 2, Maryland.

LIQUID Molding rubber, free informa-
tion, Chaney's, 5415-A San Jose Blvd,,
Jacksonville 7, Fla.

$70.00 WEEKLY —home. spare time.

Simplified mall bookkeeping. Immediate
Inilzaum;reaar. Auditax, 34741A, Loz An-
weles 34,

SELL Champilon, AC. Autolite spark |

plugs. Reconditioned, electroplated, guar-
anteed 10,000 miles. 0% p Free
sample. Lee Plugs, 1608-A Roberts, Hous-
ten 3. Texas.

OPERATE Home mallorder business.
mc ?[ Printing, 4444A1 Tte, San Diego,
all

AMAZING Manufacturing opportunity.
Free list of manufacturing formulas. Pres-
ler Oil Company, Fostoria 16, Ohio.

76 MILLION Prospects! Immediate prof-
its! SBelling Champion, AC, Autolite spark
plugs. Precision reconditioned, mv”{q
plated, guaranteed 10,000 miles
3087 profit. Free szamples dﬂ.llll
500 Spark Plug Co., 4820 Brlu
Houston 35, Texas.

White's Rabbitry, Mt. Ver- |

machines and earn |

x= |

23, Pa.

FROFIT With Popular Mechanles' sub-
scription plan. No investment, no experi-
ence needed. Earnings begin immediately
when you obtain subseriptions for Popular
Mechanics, Good Housekeeping and others.
High commissions, bonus., No experience

needed. Deal directly with the publisher,
Write Popular Mechanics, Room 12B, 250
West 55th 5i., New York 18, N.Y.

MONEYMAKING
OPPORTUNITIES

MAKE Over $1.00 rn hour operating an

Details free, Utility Home, Box 265, Jon-
quiere 6-N, Canada.

EXPOBED. Buccessful home typing op-
rtunities. Write: Box 3013-AB, Milwau-
ee 18, Wisconsin.

WE Purchase items you make at home

for us, Bend stamp for detalls. Waolle
Specialties, Box 171, Centér Line, Michi-
gan.

MAKE £5,000 :rearl;. spareiime, rnlam{
mink, chinchilla, nutria. etc. Free bookle
reveals proved plans. Write: Furs,
Mt, Pleasant Road, Toronto 1, Camull

LEARN Window trimming part time
home., Box 557, Whittler, California.

MONEY Teaching others to drive. Write
E. V. Ackert, 2016 Santa Cruz, B. E. Al-
bugquergue, N.AL

MAKE Exclusive jewelry, novelties. Plate
baby shoes, Make £100 weekly spare time.
Details free, Jo-Ca, 488-D Northwest T9th
Street. Miami 50, Florida.

RAISE Cash to make money with! We
show you how. Free faets. NC Reports,
Box 331, Harlingen 35, Texas.

LEARN Machine engraving! Enjoy Prof-
itable, home: nameplate engraving busi-
ness, Write: Desco, 3317-B Alameda, Bur-
bank, Calif.

FREE Detalils!
wholesale! Jaklagem,
Baint Charles, Illinols.

NEW $2000.00 puzzle contest! Write
Bpence, Box 11568, 8f. Petersburg, Fla.

£500.00 value! $5.00
1000-PM  Randall,

MAKE Money [rom newspaper clippings.
Some clippings worth dollars, Details free,
Harvey's, 1402-CN, Englewood, Colorado.

CREATE Jewelry! 200% profit! Send
$1.00 for wholesale samples, enulu lnd
:nstrnctmns Eloxites, atland
ng.

NEW! *“Postage Baving Guide.”" Every-

one a prospect! Write Darco. Traverse
City, Mich.

OFERATE Profitable mail order buai-
ness. Amazing opportunity, detalls
write: Spicka, Box 1803M, Omaha He-
braska.
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BUY Wholesale (rom thousands of firms!
Free moneymaking mu: ‘Will-Ro, 3567-B
16th, Wrandotle,

MAKE mauuslm and attractive
mi}dinwmslic: at home, easily, durable,
Big demand. Bays Laboratory.
Dkl.lhmna Cit}' a.3|.m
FANT&STIC Earnings with any camera'
Experience unnecessary. Many oven
methods. Free factual information. Photo-
plan, Box 8393, Columbus 1. Ohio.

MEN — Women! Start moneyv-making
plastic laminating business at home in
spare time Material that costs 1l¢ brings
back %$2.58. No canvassing or selling but
mail arders brin
full particulars
card to Warner.
Chicago 28, IIL

ree. Rush name on post-
CL~3L, 1512 Jarvis,

in 520 a day. Write for |

PAINT Signs! Easy with our letter pat-
terns and lettering outfit. Paulow, Crys-
tal Falls, Michigan.

QIL Coolor phntu;ra I:I.I by Inall Aver=
age $300.00 Monthly. No experience neces-
sary. Free details. Hollywood Enterprises.
1023-P North Hyperion. Loz Angeles. Cal-
ifornia 20029

$25.000 SECRET. :I-hﬂﬂl.l.l:l? [ru‘ From
Lever International, 1 Van Horne, Mont-
real 14, Canadsa,

EASY To start rubber stamp businesz
at home in spare time. Make up to $9.30
an hour without experience. Facts [ree.
Write Roberts, 1512 Jarvis, Room CR-2-L.
Chicago 286.

EXPORT — IMPORT

CIGARETTES Make 20 plaln or Alter-
tip for S¢. Factory-fresh pipe tobaccos.
Mild troplcal Bavored Phillppine el

Facts {free. Moberly., Box 4027. Owensboro,
Eentucky.

YOUR Own. easy-to-start,

order business, sparetime. Fascinatlng:
rofitable! Information free. Alfano,
9-PM, Pine. Closter, New .Irrm

VENDING Machines, No selling. Operv
ate a route of coin machines and earn
amaring profits. J2-page eltalo*ut free.
Parkwav Alschine Corporation. 715 PMM
Ersor Street. Baltimore 2, Maryiand.

EARN $240.00 a month at home, spare
time, doing only two $5.00 invisible mend-
ing a dar Big money paid for zerv-
fce that makes cuts. tears disappear from
fabrics., Steadr demand. Detafls {ree.
Fabricon. 1532 Howard. Chicago 36, Il

SEASHELLS. Shellecraft and jJewelry
supplies, Wholesale catalog 25¢. mefunded
on first order. Our 29th ~vear. Florida
Supply Housze, Box 847M. Bradenton, Fla.

BAKE New greaseless doughnuts in
kitechen. 2ell stores. Pree rect Melvin,
3605 SBouth 15th. Minneapolis 7, Minn.

home mail-

HOLLAND Ashirays, approximately 3';
inches square. No more burns! Butt auto-
matically chunted into tray. 3208 pair.
California residents add 4. Tarnay &
Son, 8312 Glasgow Place, Loz Angeles 45.
California.

| Sample

PLASTICS

secrets [ree.

EMBEDDING, Casting
Cmu. 2848-B Montrose,

25¢.
Ghll.‘-l-l)ﬂ 18.

NATCOL Resins are best for casting and
laminating. Catalog 25¢. Natcol Plastics,
Box 299, Redlands 3, California.

sizes, Free liat
. ¥

BOXES. Plastic. 200
Althor. 2301 Benson Ave., Brooklyn,

PLASTIC Embedders, jewelry workers.
We have everything. Findings, moulds,
sheet plastic, New catalog 25¢. David Co..
20 Garden St., Dept, M, Providence 3, R 1.

NEW Liguid casting plastic, clear. col-
OTS. E.‘mbczlmull flowers, butterflies, pho-
tos, eoins. Send 25¢ for two handbooks,
“*How to Cast Liguid Plastics”” and “How
to Make Extra Money at Home.'' Castroe-
lite, Deot. P-101, Woodstock, Iilinois.

NEWEST Japanese Imports. Price list
hva}hhle. Bill's Services, Box 98. Dorothy,

JAPAN: Mail-order 26 page catalogue:
dolls, novelties, business Information.
manulacturers’ addresses,
Trade Directory., 1000s product illusira-
tions. $3.00. Tourist Guide. 31.00. Send
cash. Clarence Yamagata, 814 Toginbiru,
Marunouchi, Tok¥o.

SCIENCE & CHEMISTRY

BUDGET Priced chemicals. apparatus,
Biology. Catalogue 253¢. Mid-States Scien-
tifie. 7053 N. Clark. Chieago. Ill.

ROCKETS: New f{llustrated catalog 25¢.
Single and multistage kits, cones. engines,
launchers, trackers, technical information,
ete. Fast service, Estes Industries. Pen-
rose 7. Colorndo.

$1.00: Japan ;
1 calalog.

FORMULAS, PLANS, ETC.

COMPACT ©Oil reclaiming unit. Plans
51.00. Holcomb, Box 681, Pampa, Texas,

FORMULAS—AIll kinds. Amaring big
10¢. Kemixal, Park Ridge, 1l

LATE. Modern manufacturing formulas,
E‘:istklru. Moon Chemical, Martville, New
orK.

FORMULAS For latest money-making
discoveries. MNew! Good! WValuable litera-
tl;q_.ll:tif!m! Miller, Chemists, 1517-D, Tampa,

rida.

FREE! Year around formula informa-
tion. Latest moneymaking ideas in mod-
ern manufacturing methods. Chemanal,
Box 2025-D, St. Louls 18, Missouri.

MINK Raising informatlon free. Com-
Egm Lake Superior Mink Farm, Superior.
1. Wizconsin.

BIO Money raising fishworms and
erickets. Free literature. Carter Hatchery.
Plains, Ceorgia.

AMAZING Successes throogh l!rlm:hl:ul@-uf
Become exclusive [ranchise holder ¥our
territory. Information rushed. National
Franchise Reports. MP-328,
Michigan., Chlecago 1

MAEKE It biz' Sell mailorder manuals.
Tremendous market. profils. Free details.
ﬁ:ﬂl‘lrﬂ Publications,

Li 8

333 North

Columbia Station,

MAKE Money writing short paragraphs!
No tedious study' I tell you what to write,
w
editors buying from beginners ny small
checks add up quickly. Write to =ell. right
away. Send for {ree facts. Benson Barrett,
Dept. C27A-J. 6218 Clark. Chicago 26.

EARN Money eveénings. copying and du-
plicating comic cartoons for adverlisers.
Adservice, Argrle 1, Wisconsin.

INCOME. Home business makin
ed new product. No experience.
talls. A. Eraft. Box 4355, Glendale l
California.

l.m-

FABULOUS Profitz ralsing fAshworms.
Picture [older [ree. Excello, Kosclusko 6.
Miszissippi.

NICE Returns selling engraved name
tes. Write Economy Plasties, 283915
mm Avenue, Loz Angeles 39, Callfor-

“YOUR Phone Is Your :Purlune is =
course that tells you how turn your
u-]mhonae into dnihrs Price ﬂw Richard
%lh r.uumur P.O. Box 674]. Richmond,

60 POPULAR MECHANICS

| NSC. Box 11133, Palo Alto

and how to sell, and wmty st of |

| ratlon,

CHEMICALE And apparatus for indus-
trial. analvtical, and private laboratories.
Catalog 33¢. Dept. M-50. Blologica! Sup-
Iil]r hgni: 1176 Mt. Hope Ave., Rochester

ILLUSTRATED ctatnlo%m
mineralogy. biology 25¢ o
lnrles Evanston, Illinois.

Chemistry.
ey Labora-

e
p! Ca £
Callt.

UNUSUAL Chemistr
kits' Rare chemicals,

MICROSCOPES, American made pre-
furtd slides, biological supplies. Write
or catalog, 25¢, Includes free human
anatomy slide,

135M William Si.. New York 38, N.Y.

ROCEET Flight kits, testing equipment.
Catalog 25¢. Rocket Development Corpo-
Box 522-P, Rlchmmd. Indiana.

CATALOG 25¢. Free kit with 310.00 or-
der., Used listings. Laboratory Sales. Box
161-A, Brighton 35, Mass.

ROCKET Construction kits. engines.
Free parachutle sent with new catalog 35,
C.entlrl.l Rocket Company, Waupaca, Wis-
consin.

EXPERIMENTER'S Handbook free with
bigger discounts catalogue, 23+, Hagenow
Laboratories, Manltowoe, Wisconsin.

CHEMICALS, Glassware, apparatus. 20-
ological, biological specimens up. Cat-
alog 25¢. 50¢ credit on 1st order. Ashdowne
Bros.., 18450 Grand River, Detroit 3.
Michigan.

ET-Balloon. Four feet tall, Hun- |

ROCK
dreds of feet altitude. Over one mile dis-
tance. Uses common fuels. Send 53.00 for
three, Product Development Company,
Box TI7, Mendota, Minnesota.

AMAZING New book of sclence experi-
ments, formulas mdl;uml labora-
H0e CoLTL3 §. Park Avenue. Dept. PM-12,
Lombard, Illinols,

New TYork Microscope, .

AGENTS WANTED

FREE Gift.
“B" Street, Phila..

Hot item. Parkeita, 4719
Pa. 19120.

SALESMEN Make big profits selling "‘do-
it-yoursell” sign kits to merchants. Infor-
mation free. Signmakers, Inc., Dept. PM4,
Box 8626. Denver 16, Colorado.

PRINTING. Advertising salesmen—Ex-
cellent moneymaking sideline selling de-
calcomania name plates, small guantities,
Automobile Initials, sign letters. Free
samples. Ralco, XL, Boston 19, Mass.

YOUR Own business—Used suits $1.50;
overcoats 65¢; mackinaws 35¢; shoes 12%5¢:
ladies” coats 30¢; dresses 15¢. Enormous
profits. Catalog free. Nathan Portnoy
'Lssu-ciaallzlﬁn 2109-AA Roosevelt Road, Chi-
cago 8.

ESTABLISH Your own business, Low
prices on used clothing, shoes, household
goods. Unlimited profits. Free catalog.
Morthwestern Distributors, 2120 No, West-
ern Avenue, Chicago 47, lilinols.

REAL Diamond rings. Nationally ad-
vertized, Sell direct. Make big middle-
man's profit. No investment. Experience
unnecessary. Free catalog, detallz. Gleam-
'ight, 111-Bl2 North Jumbus, Mount
Yernon, N.Y.

SELL Carded merchandise, Fish hooks.
handkerchiefs, rubber bands, etec. Large
Rr:;m:. Free catalog. Bennett Co., Strong,

rk.

AMAZING bed warming Invention gen-
erates heat from inside. Sleep ON it year
around. Factory distributorships for re-
sale to stores and agents. Patented Prod-
ucts, PM123, Danville, Ohio.

FRENCH Type perfum mmtﬂu
B-llﬂblt 8 bottle sel

I.mpoﬂnd ESSENCE,
H’: o '|;’rnﬂt4 catalog. Pranvil, 15



EXOTIC Necklaces, bracelets! Detalls
iree. S8end two dollars for eamples. Vidal,
p!.’-ux“"gﬁ Santo Domingo, Dominican Re-

EXOTIC Earrings! Details free. Pair,
;ll.ﬂﬁ, Ohga. PM-495. Sigakenkusatu, Ja-
o,

AGENTS—300": Profit selling genuine
;ﬁld window letters; store and offices.
ree samples. Metallic Sign Letter Co.,
1217-D West Newport, Chicago.

BUY IT WHOLESALE

FREE! Name brands catalog! Your own
hifh profit business, Sell name brands,
full or part time. No inventory, no invest-
ment. More than 2,000 name brand {tems;
lowest wholesale prices, Watches, jewelry,
cameras, hi-fl. stereo radios-phonos, ap-
pliances, houszewares,
tools, luggage. musical instruments, garden
equipment, sporting goods, many
others. 8 flcors of oame brands. Milllon
dollar inventory. Orders shipped complete
in 24 hours! Send for free, beautifully
lustrated catalog nuwr Separate whole-
sale price list. H. B. Davis Corp.. Dept.
PM, 145 W. 15 5t.. New York 11. N. ¥.

USED And new watches 32 up. PFree list.
Bo'nm;m Watches, 5-PM So. Wabash, Chi-
cago 3.

BUY Direct from factoriea! Appliances,
cameras, watches! FPree detalls! Com-
Rl.?r. 436FA Bloomfleld Ave., Verona,

WORLD'SE Largest wlwlﬁnle lulz';pir Buy
Irom 679 American. European ApADese
wholesalers. Tallormade suits from Hong-
kong. 123 dropship ecatalogs. Hockbottom
prices. Free details. International Buyers,
216-M Jackson. Chicago 6. Illinols.

LARGEST Wholesale supply source in
U.8. Furniture. clothing, electrie appli-
ances, housewares. auto accessories, tools,
sm!tl.nz goods. farm equipment. hobby

E;Ilu bargain merchandise,

Free detalls. Azzociated Wholesalers,

x 52-DX, Burlington, Iowa.

hardware, power

se, world im- |

SALESMEN—DISTRIBUTORS

10008 OF Stock signs. Big profit,

clusive areas available. Lassco, 4501 Eagle- |

rock Bilvd., Los Angeles, Callf, 90041, Free

catalog.

EARN Big commissions full or part time,
8how America’s largest line low priced
business printing and advertising special-
ties. Big [ree zales kit samples hundreds
items used daily by business people. Build
g_runtab:le repeat business. Start right now.
nﬁﬂa{ml Press, Dept. B, North Chicago.

nois

$1,000.00 A Month for making dramatic
3-zecond demonstration of amazing light-
weight Presto fire extinguisher, ew
chemical used by Alrforee snuffs out fires
Instantly. Only $4.95 Terrific commis-
slons, Millions want it. Pree Kit. Merlite,
114 E 32nd, Dept. P-66P, New '{Brk 16.

CDLCIRED People hur on ﬁlght 1007
E:um Nationally advertised cosmetics.

ee sample offer, Valmor, Dept. CF,
2451 Michigan, Chicago 16.

SENSBATIONAL New longer-burning
light bulb. Amazing free replacement
uarantee—never again buy light bulbs.
o competition. Multi-million dollar mar-

| ket yours alone. Make small fortune even

Free

spare time. lncredlblﬂ quick aalea e
nd.

sales kit. Merlite (Bulb Div.), 114 E
Dept. C-T4P, New York 186.

BELL Advertising book matches. Write
us today, we put you in business by re-
turn mail: handling complete line ad book
matehes in demand by every business
right in your town! Mo investment; every-
thing furnished {ree! TDE commissions
daily! Superior Match, ep M-1263,
7530 8. Greenwood, Chicago IB Iil.

MAEE Extra money selling advertising
matchbooks. Free catalog and sales outfit,
Matcheorp, Dept. PM-123, Chieago 32

PROFITABLE Repeat ltem, Instant Lee-
I-Royal. 977 protein. Organie, delicious
health beverage powder. Free details,
Dawe, Manager, P.O. Box 1821, Philadel-
phia 5, Pa.

ELECTRIC Guitars, amplifiers, whole- |

sale. Free catalog. Ca . Covins,

Calif.

PLASTIC Tool holder. Sells 39+, Great
sales item. Pree details, Rosner’s, Box
236, Lena, Wisc,

NEW Men's suits $3.00. Blankets T0¢.
New electric shavers $4.25. Dresses 60¢.
Hundreds bankrupt, closeouts. Buy for
use or resale. 4 issues “‘Bargains Gulde'”
ll.m.sﬂﬂuru, 168 West Harrison, Chi-
Ccage 5.

NEW 6-color deluxe below wholesale cat- |

alog. Automobile catalog and others. Fur-
niture, clothing, housewares, appliances,
refrigerators, Ireezers, washers, dryers,
televisions. radios, luggage,. binoculars, hi-
fi, stereo, phonographs, recorders, cam-
eras, projectors. musical instruments,
sporting goods, toys, tools, typewriters,
watches, jewelry. Huge discounts on thou-
sands of name brand {tems. For free speci-
men list of actual factory prices—post-
card: Selbyeo 5, Decatur, Illinols

GUARANTEED: Lowest wholesale na-
tionally. Name brand merchandise. De-
tafls. Hill's Wholesale House, Trowbridge
Road, Coventry, Conn.

EMPLOYMENT INFORMATION

JOBS, Ships, $100.00 weekly. Beginners,
men, women. Seamans Service, Box 17-M,
Brooklyn 8, N. Y.

| 8Bt.,

CALIFORNIA
major industrial
California.

n-urtunlt.lu List of T1
headquarters
ﬂm Em luymmr, Alds

Ex- | Company, 3865 Louls, 8t. Louls 16, Mis-

sourl.

AUSTRALIA! Your skills are needed in
booming Australin! Adventure! Tremen-
dous o tunities! Government-assisted
passage! Details $1.00. Irving Hever, 320
Cypress, Santa Ana, Calif. 82701,

DIRECTORY DI Porelgn-U.8.A. job
possibilities, Most occupations. Up to
$1600.00 monthly. Often free transporta-
tion. Benefits Money back guarantee. Send
$1.50 (52.00 airmail), C.0.D.'s accepted.
International Emp ent, P12, Box

038, Indianapolis 22, Indiana,

ARE You in the right job? Looking in
the right places? Science and Pl-!'thnlﬁO{]'
combine to indicate the wocations you
should consider. Send $12 for complete
service to Institute for Vocational Re-

search, Drawer 2545-PA, Arthur Godirey
Road, Miami Beach., Florida. 33140.

510,000 PLUS tax free. Possible in trop-
ical paradise! Detalls $2.00. Hall, 1
Hudspeth, Simi, Calif.

JOB-GETTING made easy with your
DR:n act.hulrlij- et.tlnls rmme;i "nguu

sume e gives you step-by-easy-
step directions, Includes sample resumes,
introductory letters, Jjob-finding aids.
Send $£3.00 to Employment Alds, Box 66E,
Maplewood, New Jersey.

SPECIAL SERVICES

PROFIT From others’ experience. Sell
your invention yvoursell, direct to manufac-
turers. Complete instructions, format let-
ter and how to get names of manufactur-
ers, $1.00, Blagle, P.O, Box 466, Shallmar,
Fla. 32579.

INFORMATION On anything. Ferguscn
Research Specialists, 5% Lent Ave,,
Hempstead, MN.Y.

RESEARCH Service, Any subject! Prod-
uet information. Jake Barraco, 478 Gard-
ner, South Beloit, Illinois.

PATENTS Skillfully p red for maxi-
mum commercial value, with useful prod-
uct development. High record of success
in proving and claiming patentability,
Valuable market service. tent prepared
for a fee as low as $200.00. Send for self-
protecting record of Inventlon forms free.
Forelgn patents filed at low cost. Thirt
years established. Joseph O°Brien, Paten
and Development Engineer, 132 Nassau
New York 38, N. Y.

MERCHANT Marine. Men and women.
Top wages. Travel. Information. Captain,
Box 501-P, Reading, Massachusetts.

FOREIGN Employment. Construetion,
other work projects. Good paying overseas
Jobs with extras, travel expenses. Write
only: Forelgn Service Bureau, Dept, PM
Bradenton Beach. Florida.

WORK For the U.S. Government. Send
$1.00 for next five monthly issues contain-
ing announcements of Federal job exami-
nations. Good pay plus fringe benefits.
Civil Service Reporter, 130 Newbury Street,
Boston 15, Maszsachusetts,

BARGAINS! Hundreds of items! Amaz-
ing prices! Free catalog. Her-Mar Sales,
P.O. Box 8198, Eansas City 12. Missouri.

TRAIN Sets 81.36, Recorders §6.70. Pis-
tols $5.74. Binoculars $1.20, Radios,
watches, rings, cameras. Typlcal import
prices, Buy {rom 685 American, European,
Japanese wholesalers, Exciting details
free. Enterprises, Box 160-X5, Jamalea 30,
Mew York.

ESQUIRE htlrr l.'il.'lﬂ value, d
tone, imlproo? $2.00. Wﬂrth:gﬂ'u
Products, 319 Waat u Street, N.Y. 11,

BUY Low, sell high. 400 items. ri-
ment Seventeen, 100 North Greene Street,
Baltimore 1 Maryland,

DIRECTORY Reports, Construction,
aviation, shipping, nllﬂe]ds government,
manufacturing, trucking, ete, forelgn—
stat side. Helpful information plus job-

%tipe on pre
terl e itl-:ma money-back guaran-
tee. Only $3.00 ($3.25 airmall) Research
Bervices, Box 6768-PM, 5t. Louis, Mis-
sourl 63144,

TREMENDOUS Opportunities. U.S.A.-
Overseas. Choose jobs, locations, trans-
portation. Free detalls. Occupations. In-
;zrnﬁtil::}lll Alrport Box 100-C20, Jamaien

WANTED—Men for career opportunity
in private investigation. Earn professiona’
salary and respect, Write Civil Investiga-
Tilrl\'! “A:!nt:r. Bl4 W. Colonial, Orlando 1

orida.

| and

ring application let- |

FILE Your patent application for !css
than twenty dollars complete cost.
tails free. Burke, 85 Eprﬂiﬂide. Hl.mll-
Ontario. Canada.

EDUCATIONAL AND
INSTRUCTION

ton,

UBED Correspondence school courses
Iarzamlllis‘i?:tl?n;ét “:Emjﬁ:l Am.'lmt; l!ge&
Box-2471, Detroit, Mich. 48231

LEARN Oifl burner servicing. Earn while

learning. Free employment assistance. De-
a%llgﬂ pt. A, Box 6685, Portland, Oregon

SPEAK, Sing with power. Self-training
records, Canfield, 2018-A Fifth Avenue
South, Minneapolis 4, Minnesota.

FCC License in 6 weeks. PFirst class ra-
dio telephone. Results guaranteed. Elkins
Radio School. 2603D Inwood, Dallas, Tex.

AUTOSUGGESTION, Sleep-learning
headquarters! Tapes, reenrda books. Gi-
50 antic eatalog free, Research Association,
x 24-PM, Olympia, Washington,

INVESTIGATOR Trl.l.ninl rrw bootlet.
Complete home study &n‘u’
National Detective Aca Bmt a'm.l
Garden Grove, Callf.
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SBECRET Investigations. xrm}ame un- DRAFTING: Fres book'et, “‘Your Ca-
necessary. Investigators rt ars free. | reer In rl.lunl erur California
George Wagner, MI125 est 86th. New | Drafting Exchange. Box 5354, Compton,
York City 24 Calif.

LEARN Auctioneering. Term soon. Free ENGINEERING And Art d earned

Reisch Auction College, Mason | through home study. Electronics. Mechan-

catalog.
City 1. Towa.

HIGH School diploma at home. Licensed
teachers. Send age, highest grade com-
pleted for free details. Mo salesman will
call. Southern States Academy, Station
E-18. Atlanta, Ga.

PIANO Tunm: qulcl:.'ur learned with
home atud‘fv Diploma granted.
American Tuning Bl:haol Gilroy, Callf.

USED Courses! Enukl! List 10¢. Smith's,
124 Marlborough, Salem, Mass.

MISSOURI Auction school.
logue. 1330 Linwood, Kansas
Missouri.

Free caia-
City 9-x3,

LEARN Fascinating, profitable invisible
reweaving at home. $10.00 earnings in an
hour fble making tears, holes disap-
pear from clothing, fabrics. Steady de-
mand from cleaners, laundries. homes.
Details free. Pabricon, 1534 Howara,
Chicago 28, Illinols.

INVESTIGATOR'S Course. Credentials.
diploma. Free information. Southwestern
Institute Oriminology, Box 201. Geronlmo,
Oklahoma.

PENMANSHIP Corrector. lmprnu poor
penmanship quickly. Detalls free. Ozment,
Box 665-34, St. Louls 88, Mo.

SWEDISH Mas=age. Foot technigue.
Post Irl.dlﬂll Humn atudf Residential.
Diploma. Swanson's Ilinois Licensed

Echool, mo PL Alta Vista, Chicago 13.

USED Correspondence courses and books
sold and rented. Money back arantee.
Catalog free. (Courses bought.) Moun-
tain. Pisgah. Alabama.

WOODWOREING And cablnetmaking

course [or beginning and advanced home |

craftzmen. Only complete low-cost home
training program available. Write for free
booklet. Interstate Training Service, Dept.
G-3. Portland 12. Ore.

BOOKKEEPERS  Operate
“Dollar-A-Week™ system. Ellis,
Cedar Grove. North Carolina.

LEARN Asleep or awake! Records. tapes.
equipment! Free catalog! Drawer PM-887,
Ruldosp, New Mexico.

MEN Wanted. Earn $135 a week and
up. Master a trade with a future. Learn
auto diesel mechanicz in our shops. You
learn with tools on real uimpmem.
while you learn. AMany our graduates

earn 5125 & week and up. Write for free
bulletin: De;l 258, j.u.tu Diesel College.
Hashrille 3. Tenn

INVESTIGATOR Training Robert B.
Phillips, Sr_. founder. Former U.5.A. Gov=
ernment ap-lu:ill. ageni. For free informa-
tion write to: 1917-FP North Eenneth Ave-
nue. Chicago 39, Illinols.

Four own
Box 200,

BE A real estale broker. Insure securily
for yoursell and your family. Study at
home. Prepare for state examination. GI

approved. Write for free book today.
Weaver School of Real atate, 3518-p
0.

Broadway, Kansas City 11,

Eamn |

DENTAL Technician's home study stu- |

dent's kits. Instruments, plastic. ete. I1-
lustrated Instructions. Write for free
lesson. Grant Laboratory, Haas Bldg..

Los Angelez 14, Calif.

WANT A diesel career? Higher pay? Ad-
vancement? We can help you qualily!
Complete diesel. tractor and heavy equip-
ment and Cummins diesel engine -
method home-training courses avallable.
Write today. Interstate Tralning Service,
Dept. B-3. Portland 12, Oregon.

FINGERPRINTING And {dentification
easily learned at home, Diploma awarded.
Alabama =

Alaix nu&ﬁl of Fingerprinting, Fair-
62 POPULAR MECHANICS

11&1]], :'.'.'l-?ﬁ“] Mﬂh Major hm;:dnupn:_
en specify course desired. -
cifie internTﬁon-] College of Arts & Sci-
ences, primarily a correspondence school.
Resident classes also avallable. 3718-B
?I‘I::I‘]:. Moniea Blvd.., Hollywood 38, Cali-
fu ] 5

AIRLINE Careers. Adventure! Prestige!
Pour-week course. men 18-35. Mrlim:-
trained teachers. Free cement ce.
19th year. Caltalog cConnell Alrline
Sclmnu 1. 1030 Micollet. Minneapolis,
sota

PROFITABLE MNational l:..':-l.m;rl Repa
School training at home! 1T4PM., Engle-
wood, Colorado.

PIANO Tuning pays. Learned easily at
home. GI approved. 538th year. Pree book-
let. Miles Bryant School, I:I-ept
Stockton, Sacramento 20. Calif.

FREE Sleep-learning literature. Flelch-

er, 2407 PM Catherine. Dallas, Texas-
75211.
PHOTOORAPHY: Earn big money.

Travel, Own your own studio. Learn at
heme in your sfa.ra time. Write for big
free book. School of Modern Photography,
Dept. C-1183. Little Fallzs, New Jersey.

PROFESSIONAL
study. Lapel pin.
I759CA-W. Broadway,
Calif.

Investigators. Home

Los Angeles 41,

GET A college diploma, by correspond-
ence, from world famous wuniversities.
Complete guide $1.00. Academic Advisory,

Box 454, Rutherford. New Jersey.

SWEDISH Massage and
pays big profits, Learn at home. Diploma
Fiee catal Mational Institute, Dept.
E-123, m?ut Ohio. Chieago 11.

LEARN Clﬂl and criminal Inveatlsatmn
at home, Earn steady, md State
age. Institute A Iied Bclence, 1 Sun-
nyside. Dept. 169, Chicago 40. Illinois.

TECHNICAL Training. Worlds finest
home study courses at low cost. Write for
free 10 page handbook. C.I.2.T. 842

hysical culture

263 Adelnide Street
Toronto, Ontario.

‘West,

PINISH High school at home, No
classes, Texts furnished. Diploma awarded.
If 17 or over and have left school, write
for fres information and heooklat
School, Dept. 24.501. 417 8. Dearborn,
Chleago 5, Iliinois.

COMPLETE Your high school at home
in spare time with -vear-old school.
Texts furnished. Mo classes. Diploma, In-
formation booklet free. American School.
Eﬁntﬂ&XHE. Drexel at 58th, Chicago 37,

n

PIANQ Tuning pays. Big money in
spare time. Learn at home. No musical
knowledge necessary. Phonograph, rec-
ords, tools and instructions furnished.
Electronic tuning also taught. Free cata-

ir |

P. 3731 |

Certificate. Futurk. !

COMPLETE Your h school at home
in spare time with :
Texts furnished. No classes. Diploma. In-
formation booklet free. American School,
Elblell_l:‘t.u ., Drexel at 58th, Chicago 37,

ois,

""HOW To Train Horses'—A book every-

one who likes horses or nies should
have. Free. No obligation. Mglr address
of Horsema ip, Dept.

School
11012-C, Pleasant Hill, Ohio

NEW International correspondence school
directory, including degree-granting in-
%l)mus Auream, Central WValley, New

USED Correspondence courses, books.
Catalog 10¢. Courses bought. Bayles, T8B
Courtright. Wilkes-Barre, Penna. 138T02.

TAX Speclalist course! Inexpensive,
$Ii'll1’.l]jln Publishing, Box 598, Roanoke,
rglnia

LEARN Automatic '-uhlr and dryer re-
pairs. Earn up to $12,000 yearly. All prac-
tical courses ﬂnu learn on the eguipment
in our shop. No formal education needed.
State licensed. For free information, write
to: II:&tpllamr:d.- Trades Institute, B43 W,
Randeolph St.. Chicago 7, Ill.

DRAFTING. Blueprint 11& sche-
matics. Send £2.00 first lesson. Complete
home course $25.00. Prior Inc., 23-080 169
Street, Whneﬁwne 5'4‘ New York.

readi

PEMMANSHIP Bmks i Grnnmeﬂhl and
Business Writing."" “Plain Useful Letter-
i:;a. Details free. T. Tevis, Chillicothe,

0.

PLAYS, STORIES,
MAMNUSCRIPTS

stories. nineteen suc-
accurately, truthfully,
mlere.stingls- £1.00. Lew Publishers. East
8th, Holland, Mich.

I}EEH'. H“nlbegf

WANTED: Short stories, books, articles,

, plays of all d!s:riﬁinnu for sale ta pub-

Wayne

lishers, Cers ee literature! Literary
Agent Mead, Dept. 26A. 915 Broadway.
N.¥.C. l0.

WANT Your book published? Learn how
we publish, advertize, promote, distribute.
Many successes. Free buoklet PM. Van-
rage, 120 West 31. Mew York City. Or
6253 Hollywood Blvd.. Hollywood 28, Callf.

ADVYERTISING AGENCI “i ADY.

SERVICE, MAILING LI

M.AII.IH{‘ Lists most all kinds 1000
Free lolder. Your nlrcullu mlled
H-l.‘lu 1000, Dixle Mailers, King,

MAILORDER Record Book. 30 pages.
Records inguiriesz. orders. advertising ex-

pense. etc. Most complete. Just send
| dime for Tp-outau ami handling. F. W.
Johnson, Rush St., Chicagoe I1.

ADVERTIZSING Ralebook leading news-
papeérs. magazines, free. Chicago Adver-
1lising Agency. 28-E Jackson, Chicago 4.

AMAZING New Book—"'Profits Prom

| log. Capital Tuning School, 3160 5W. | Classifled Advertlsing.” Tells how and

16th Court, Ft. Lauderdale. Fla. | what to advertise. Be sure to read this

s is e bﬁt be{gm j"ﬂlf.‘t invest one cent In adver-

tising. 2 four copy mow. F. W.

“xl.;ﬁ'r!ﬂ w‘é‘;ﬂg’f—“‘ atlhnm! F,}"{,“ ! Johnson, Classi Advertising Manager,

Fox ‘River Grove. Tiinols. D e Mamea; YI-FI; B2t O, Clat-

MATHEMATICS Simplifted. FEliminate ™Y

mistakes. Simple instruction $1.95. Re- PEWRITERS, DUPLICATORS,

search, Box H%t, Hazelwood, Mo. | OFFICE DEVICES
e |

AUTOMATION 'Will never replace | ODYHPIA Outat-ndin sp-wu'ntu $99.50.

draftamen! Rocket and moon projects of- Royal stand Underwood

fer many opportunities. rapid advance- | electric msn 'lhlplan Box 485, EKey

ment., prestige, security. New home study |

course trains you in the most modern

ues. Free information on this vast- |

technig

]r lnr.emtln: field. Norm Hnrris Life=
Career Schools, Dept. MC-133, 11824

Bi.n Vicente Blvd., Im Angeles 49, Calif,

LANDSCAPE Pn.ln'r.lnu Condensed home
course. Diploma. kett Studio, Farm-
ington, Gonue:umt 06033,

West, Florida.

UARANTEED Verilax photo copler
ﬂ.’l mhm §35. Opperman, Itmnmt.

OFFSET, Letterpresses, varitypers, type-
ot T L T
X TH) .
North Carolina. E=



RUBBER STAMPS AND OFFICE
SUPPLIES

STAMP AMakers' supplies. Lowest prices.
O’Brien’s. 421 Jackson. Toledo, Ohic 43604.

FREE 32 Page rubber stamp catalog.
Signature stamps 33.530. Youngers Stamp
Shop, Princeton. lows.

CATALOG: Printing, business cards
rubber stamps. Martin. 1425 Major, JefTer-
son City. Misspuri 65101.

1500 ADDRESSED Labels §1.00. Sturde-
rant, €207 Cambridge Ave., Cincinnati 30.

| Ohto.

l.fnwest prices!

QUALITY Printing.

| Samples. Dowling Products, Dept. PMC3.

all

Pittstown, K.J.
15RTRRE el Shedh e S e
ree catalog ecially An-
hattan. Detroit, Michigan, 48211. ,.;RIEE]LHL'BE:H lffﬂ'““#falquriiﬁ'
= Florida :!3302

_ POCEET 3 line stamp $1.00. Personal- R e
ized jtems. Art, Box 63831, Oklahoma City. , OFFSET Printing mu—sa 49 mstpaid
Oklahoma. | Parks. 1879 Dover. Wantagh. N.¥

FREE Catalog: Rubber Stamps, print- QUALITY Prh'l'l'.l.n:% ]ﬁ:stmld. Sa-.-e 4077

ing. Du_v‘_a.-‘llin; Products. Dept. PMC3, Pitis-

town

DELLX.I-: Name, address, zip code $2.00,
Hawthorne Rubber Stamp, Plainwell, R3.
lnlfichlgiu's -umun

FREE Catalog. Rubbert stamps 25¢ up.

Smith Printing,
South Carolina.

Spartanburg.

ZIP Code your name & address! 1000
handy Ilabels $1.00. Prestige,

son, Chicago G0604.

BEAUTIFUL Raised letter business
cards. Free samples. Her-Mar Sales, P.O.
Box 81988, Kansas City 12, Missouri.

Leon's. Box 1103, Portsmouth, Virginia.
23703.
SPECIAL 1 lines &5¢. Signature $2.50.

Nedi. 4719 Wiscansin Ave., Milwaukee 5.
CARTOONING, COMMERCIAL
ART, SHOWCARD & SIGN
PAINTING, TATTOOING

200 IMPRINTED =623
Eelmm Products, Danvers
g -

envelopez §2.50.
37. Massachu-

1000 BUSINESS Cards, ralsed letters
$3.75 postpaid. Samples. Routh., PM-2.
3105 Collier. Greensboro, N.C.

“"HOW To Make Money with Simple
Cartoons.”” A book everyone who likes to
draw should have It {s free: no obliga-
tion. Simply

change. Dept. 912, Pleasant Hill, Ohlo.

LEARN Profitable, fascinating Lattooing,
Hlustrated information $1. Zeis, 2220-C
Deley, Rﬂ-l:k'l:ll’d I"Innls

TECH*TIEAL A:r.lst make big money.
Complete course, equipment. Professional
time saving methods. Free details. Mark
Lee Institcte, 23 South 71 East Ave.,
Tulsa 12. Okla.

ART Lessons 5500 a month. Includes
drawing. painting, commercial art. Art
kits tworth $25) and materials. Assign-
ments corrected, with overlays., by mail,
and returned to you. Write for free book.
No obligation. Washington School of Art
Studtn 1412. Port Washington, L.I.. N.Y.

LL'I'I‘ERIHG Tricks.”" (deluxe edition)
$1. Harris, Box 1567-UA, Portland 7, Ore-
Eol.

Instructions, brushes,
catalogue, Kaufmen
Missouri.

SIGN Painting.
equipment. Free
Slgns. Centertown.

YOU Can entertain with chalk talks.
Catalog 10¢. Balda the Cartoonist, Osh-
?:n'th Wiz

LEARH Sign painting at home, Pree
talent test. Ben Eerns, Box 812-PM
Greenville. 5.C

LEARN Sign painting with fascinating
system. Straley. 410 5. Western, Spring-
ﬁeld Ohio.

azine cartponi

LEARN Profitable ma %
x 3087, Lincoln

Free detail:. Hartman,
10, Nebrasks.

PRINTING, MULTIGRAPHING,
MIMEOGRAPHING,
GUMMED LABELS

BUSINESS Cards, reasonable. Fast serv-
ice. Samples free. Harris, 231 Magnolia
Court. Compton. Calif.

1000 GUMMED personalized name and
address labels $1.00. Ramsbottom Prinling.
Box 237P. Kirksville. Missourl

1000 THERY»OGRAPHED Butiness cards
$3.75 delivered fast. Two-color $4.90. 3-
color 50.75. Guaranteed. Samples. Bixler
Printer. Benzon Avenue, Frankfort,
tucky 40601.

address Cartoonists” Ex- |

. fer, Samples. Box 4061,

Een-

BUSINESS Printing. Catalog free. Bill's
Press, 538-P Leffingwell, Kirkwood. Mis-
souri 63122,

G?ERHITE Offset printing 1000 8%,
11"—$6.50. Postage exirn. Evergreen. Nm
Trumbull, Ehu:lzn 42

AMAZING Buzine:z printing wvaiues
ﬁa.u;plea Print Shop. Box 576. Greenville.

STANDARDIZED Printing. Highest qual-
fty. Lowest prices. samples. MTL
Printing, 4005W North. Chicago 39.

BUSINESSMEN' Economy printing of-
Baton Rouge,
Loulsiana.

1000 ADDRESS Labels 351.00. Pocket
rubber stamp $1.00. Bill's Better Buys,
511 MK, Prnspect Clifton. N.J. 07012,

LETTERHEADS—art designed.
ors, Al money-saving prices. Free samples.

Going. Box 1544-A. Muskogee, Oklahoma
T4402.
MIMEOGRAPHING, Offset printing.

Free samples. Pennway, Drawer 1340

Scranton. Penna.

PRIN‘T‘L[KE Overnite postpaid mimeo-
iuaphlng Samples. Scherer., 168 Weat

rrison. Chicago 3.

PRINTING OUTFITS AND
SUPPLIES

NEW 1962-83 Illustrated printing equip-
ment and supply catalog. This 7x12", 136-
pagt book is the most complete catalog of

the century. Contains evervthing used in
lhend-gsrnrhtc arts industry including thou-
offset, letterpress, binders. rubber

plate and stamp, composing rcom. silk
sereen. arl and engraving supplies and
equipment. Includes paper cutters, folding
machines, printing and prool presses, pad-
ding presses ard many more. Send 5263
to cover mailing. Refund with first order
Also available 1s our latest 1B4 page 1vpe
catalog—add $1.00. American Printing
Equipment & Supply Co.. Dept. PM-42-25
Ninth Street. Long Island City 1. K. Y.

HARD Type for rubber-stamp making,
printing. Introductory offer 10 or 12 pt.
20th Century Medium caps or L.C. $2.50.
Free catalog. Barco Type. 232 Evergreen.
Benszenville, 111

FRIKTIRG Pre==es. type. supplles. Lisis
;: Turnbaugh Service. Mechanlesburg.
fNhLa

MAKE Yuu;“n!;‘in self- mn}dg.]n. ruhhber
'I'-llnﬁ ntng cuts exirubber
A 1.

RUBBER Stamp presses, hydraulic op-
erated, electrically heated. Sizes 5"x8",
8"x12". 10"x15". Starting outfits, supplies.
Printing presses. Custom Manufacturing,
ler.;F East Commercial, Springfield, Miz-
souri.

DO Your own printing. Save money,
Simple rules. We supply everything. Print
for others; good profit. Raised printing
like engraving too. Have home shop. De-
talls free. Kelsey Presses, V-11, Meriden,
Connecticut.

RUBBER Stamp outfits, supplies. Kie-
wiet, 2025 Barnev Road. Ealamazco, Mich.

ILLUSTRATED 8ilk Screen Printing. In-
structions with Supply Sources, 32.00.
George Shine. Box 162-A, Springfield 1,

| Massachusetts.

28-E Jack- |

fGet

two col- |
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TYPE C.ﬁSEB Manufacturer. Catalog.
King McKay Company, 23178 Telegraph,
Southfeld, Michigan,

MAKE Rubber stamps. Complete oulfit
53995 Terms. Duckman, Avoca, Ark,

PATENTS FOR SALE

INVENTOR Has two bar soap holder,
never jell, also alttachment for =added
clothes on hangers. Both plastic. For sale
or license, Ed Urich, 100 S.E. 12 Terr.,
Deerfleld Beach. Florida.

ON Fish lure Guide. Information and
qneD(;jtléidt $2.00. Tollak Tollefson, Bonilla,
2. .

MANUFACTURING

SHEET-Metal cut to any size or form.
quotation. Flancer Metal Products,
2508 . Reese, Phila. 33, Pa.

MODELS — Small lot manufacluring.
Metals, plastics. ete. Milburn, Burlington,
Eentucky.

MODELS—SHIPS, TRAINS,
PLANMES, ETC.

BUILD a 40 inch long, radio controlled,
model tug boat. Over 28 square feet of
[ull seale drawings and instructions. No
expensive kit. Full price $3.95 Write
for literature. Western Bhips, 1217 Shel-
don, Clovis, New Mexico 88101.

LIVE Steam marine and stationary en-
gine castings kits. Complete instructions.
Fittings. accessories. Gas. gascline and
alcoho! fired bollers. Picture-packed cala-
log 35+, HPK Models, Box 34. Centuck

i Statton F. Yonkers. Mew York.

ROCEETS! Five complete blueprints,
OMcially approved hr United States Alti-
tude Champion, instrumentation,
electronic firing, parachute. 2-stage, fuels.
;1;.!)0 cRnchetry Box 4708, Washington

START Own mjnll.tul.'! muuum Can
supply pacts for making nostalgle “"Steam
Tractor, “Corliss,”” "Hit and Miss’

“Beam " opthers. New 100 page catalog
£1.00. Cole's Power Models, Ventura, Calif.

STEAM Engines for operating models,
toys and erector sets. Catalogue .25%¢. Gun
Shop. Baker. Oregon.

SHIP Models. Kits, fittings., planas,
books. teols. engines. motors. Big illus-
trated catalog 50¢. James Bliss & Co.,
Dept. SM. 342 Atlantie Avenue, Boston
10, Massachuselis.

ROCKETS: New jllustrated catalog 25¢.
Zingle and multistage kits, cones, engines,
launchers. trackers, technical information.
ete. Fast service. Estes Industries, Pen-
roze 2. Colorado.
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SHIF Model kits and fittings: clippers,
Irigates, ete. Catalog paint-tool list. book
g“j 3be. Model Shupways, Box 85, Bogota,

SHIP and vyacht model fittings:
construction hull kits: blueprints,
50¢ for illustrated catalog.
Ine.. 1002 Etowah Avenue,
uiahiam 48067,

I..IDHEL Traine. Big discounts. Bulletin

10¢. Catalog 25¢. Mack Bros., 2043P Chi-
cago Ave., Chicago 60622,
TRAIN Bargains: 25¢ (Refunded) brings
catalogue of 1500 Gilbert, Lionel, Atlas,
ele. Equipment bargains for all gauges.
Also Aurora. Strombecker. Scalextric. ete.
slot racers. Hobbvy Burplus, P.O, Box
1106M, MWew Britain, Conmn.

Pine
Bend
A. J. Pisher,
Royal Oak,

HOME CRAFTSMEN

2512 PLANS, Patterns. things to make,
do. Fun. Profit. World's greatest selection.
New catalog 10¢. Craliplans, 18250-A Har-
wiid, Hnmwﬂnﬂ. 11,

PLAHE !'hr 1 table with extra two-
face top for table tenniz and model rafl-
road. Blueivﬂnta B120% and building in-
structions $3.50. Popular Mechanics Serv-

lee Bureau, T40-M Rush 8t., Chicago 11,
INinois.

PICTURE Frame moulding. squares and
lumber. Kiln dried walnut. cherry, silver
maple. Midland Lumber Company, Box
262. Savannah, Mo.

ENOCKDOWN Cedar chesis,
Ofty kits. Catalog 25¢. Giles Kendall Cao,,
Huntsville 2, Alabama.

FREE *“'Do-It- Ynurse:lf' !Iutb::rm.'al‘t
catalog. Tandy Leather Company, Box 781-
M48, rt Worth, Texas.

WOODWORKERS-Home workshop cat-
slog 132 pages. Save on fine woods, hard-
ware, power tools. 25+ Craftsman, 2718
B. M.ury Chicago 8, m

also over

101 PATTERNS uf smart gifts, nme!lies
shelves, action windm:ll-: plus “wMake
Money Jig Sawing Mastercraft,
IHM. T041 Oleott, Chicagn 111, 80631.

| information. Eltraco, Dept,
| ville, California.

DO IT YOURSELF

FOR THE HOME

FLUUREHGEHT Tubes re
Instructions $1.00.
1?2 Boltnn 6t., Portland. Me.

venated at
juvenators,

BLUEPRINTS 20 Room Martin Tower

Complete plans $2.00 post . Nlustrated
}:rlcn list of 18 different bird houses and
eeder plans available 25¢. Hager Design
Studio, 3712 Halsted Road. Rockford.
Ilinois.

"HOW To'" books. State your require-
ments. J. G, Tyrell Co., 32 Grand St

Danbury, Connecticut.

STEAM Engine V4- 25 BHP. 0-1000 |
R.P.M.'s. at-200 P.5. I. Blue prints. parts,
or assembled. Unlimited. Application |
%ali:iirea H. Lawler, B125 State, South Gate,

alif.

Free
A, Camplon-

BUILD Your own tractor plans.

BUILD Your own all-metal wood lathe.
Materinls cost about %$16.50. For complete
plans and specifications. zend %$1.50 to:
Bishop, Box 358, Chiefland, Florida.

FREE Check-list covering more than 500
cla=sifications Mﬂpm}uu. plans, instruc-
tlons. service and repair information de-
tafled in Popular Mechanies famous serjes
of instructional booklets, books, patterns,
and blueprints. List covers an extremely
wide wvariety of do-it-yoursel!f data on
home remodeling, repair and improvement,
hobbles, crafts, boating, games, lawn and
garden, and hundreds of others. For your
{ree copy of this helpful list, write: Service
Bureau, Popular Mechanies, 575 Lexington
Ave., New York 22, New York.

EXERCISE At home on bulld-lt-yourself
physical fitness equipment, including bi-
cycle  exerciser, rowing machine, belt
maszager, and abdominal board. Send
£2.50 for blueprints B1208 and instruc-
tions. Popular Mechanics Service Bu
740-K Rush 8t., Chicago 11, Illinois.

WATCHES, OLD GOLD,
JEWELRY

Teau,

WOODWORKERS. Home Craltsmen!
Catalog containing lamp parts, veneers,
lazy susan bearings, Bwiss movements,
chair cane, folding metal legs. wooden
legs. fAnishing materials, etc.. only 10
Barap Specialties, Box 2044-X, Chicago 9.

WOODWORKING Catal and manual.
Large sized pages, many full color. World's
largest selection foreign, domestic veneers:
cabinet lumber, plywood, inlavs, wood
finishes, Lools, books, furniture hardware,
upholstery supplies. Over 2000 items.
Send 35¢. Constantine, 2050 Eastchester

. Depl. T-101, New York 61. N.Y.

FREE! Illustrated catalog pleture mould-
ing, mitering service. Bauerle Cabinet,
Ing., Hammond, La,

SKIL-CRAPTS New "64 calalog. Largest
and fAnest selection of leathercrait, artist,
hobby-craft supplies in the world. Free
gift with first order. Send 50¢. Refundable

with fArst order. Bkil-Crafts, Box 105-P
Joplin, Missouri.
POOL Tables. Bulld; repair. Plans,

cushions, cloth, balls, cues, all materials
available, Catalog 25¢. Campbell Billiards,
Box 260A, Hartland, Wisconsin,

BUILD Ideal gift! *'The Presidian' an-
tique spice chest, Eight es full =cale
templates $2.00 postpaid. ee finishing
manual, Wood decorative buttons @ .02,
Satizsfaction guaranteed. Free literature.
Dmler inguiries welcome. Prestige Plans

A, J. Canada Productions, Box 447,
Pacifie Grove, Calif.

WDDDWORKERST Radial arm or table
saw resharpens own blades! Precision con-
centricity, tooth angularity. Make wooden
fixture. Plans $%$1.00 Satisfactory results
guaranteed. Cardinal Crafts, Box 1411-C,
Englewood, Colo, BD110.

64 POPULAR MECHANICS

WATCH And clock repairing books.
Free catalog. North American., Box 77-
AN, Fox River Grove, Illinois.

USED Watches: Waltham, Elgin., Bu-
lova (as is). Each 54.95. Joseph Bros.,
5-PM South Wabash, Chicago 3.

WANTED, Gold, silver, platinum, scrap
{any form), coins. Information {ree.
Wilmot's, 1067 Bridge 5t., Grand Rapids
4. Michigan.

TOBACCO

SMOKERSE Health worries can be ban-
ished with new patented "‘Paperless Cig-
arette.”” Smoke and also make dollar sav-
ings. Lightweight atomic age invention.
The habitual smoker's friend. Send $2.985.
Pleate no C.0.D. Monerback rantee.
Particulars free. CigElite Ltd., Box 467-P,
Hammond, Indiana.

FREE Pipe catalogue. Send stamped,

If-lddreaud envelope. von Hopke Meer-
lﬁh;mm P.O. Box 328, Annandale, Vir-
ginia

PIPE Smokers, collectors. Handmade
Swiss pipes Silver trimmed. Free infor-
mation. “"Pipes.”” P.O. Box 244. Clem-
mons. N.C.

CIGARS, Tobaccos. Save! Free list. To-
bacconist, 3950 W. Lawrence. Chicago

RAZORS

NORELCO Owners. Keep your shaver
cutting like new or your money back with
nur precision sharpener. Fits all Noreleos
except floating head. §2 98 value for £2.00.
Prepaid. Send to Sharpener. Box 1047,
Great Falls. Montana,

HEAT Homes, coltages. Save dollars.
New ideg. Free Information. Bonanzavilla,
Rt. 1. Box 290, Manassas, Va.

VENTED Top space heaters double their
heating capacity on half the fuel. Simple
instructions. £2.00 M.O. C. D. Perry.
neva, Fla.

SAVE Dollars on high guality, 10 mul-
tiple vitamin tablets. 1.000 for $515.00,
check or money order. Franklin Vitamin
Co.. P.O. Box M. Mpils. 23. Minn.

OF INTEREST TO WOMEN

LEARN Expert cake decorating. candy
making. Free details on home [nstruction
method. Candy & Cake, Dept. D-855. FPall-
brook, Calif,

WOMEN! Make big :nurneg home.
$10.00 profit in an hour possible with l:l:l-
visible mending. Make holes, tears
appesr from clothing, fabries. Btud.r
year-round demand from cleaners, laun-
dries, homes. Details free. Fabricon, 1533
Howard, Chicago 26, Ilinois.

BUTTONE £00. £1.00. Quilt patches,
cotion, 200, $1.00. Schaefer, Drummond-
ville, Quebec.

AUTCGMATIC Needle threader! Now
thread sewing needles blindiolded every-
time or money back. 21.00 complete. Free
needles and threpd. Forelgn Trade Un-
limited, 311 Ferry Bt.. Pontiac 9, Michi-
E&N.

“OUR PETIS"—True slories of pets; pic-
tures gift making instructions. Sample
copy 15¢. Brownies, 6721-P South Halsted,
Chicago 60621.

HOW To make money typing at home!
Instructive fclio $1 irefundable). Reiss,
Dept. A-2. Box 94. BEronx, N, Y. 10452,

HOUEEWIVES, Teachers, students., of-

| fice workess. 1 you need extra cash each

| week bul housthold or other duties pre-

vent you from teking a part-time job,
learm how you can ¢arn bY a ting or-
ders to Fopular Mechanics. House-

| keeping and a)l other magarines. No ex-

perience needed. Write Popular Mechanics,
Room 12W, 250 West 55th St., New York
19, New York.

GUARANTEED Gold. silver. treasure,
coin. metal and water finder. Only $3.00.
Robbins. Ashland. QOregon.

NEW Coin Jocator! Free literature,
Howe, 811-C Ksanesas, Atchison, Kansas.

TREASURE. Gaold,

relics. Pind

silver,
them with new 1863 models. Pree infor-
mation. Rayiren Box 715, North Holly-

wood, California.

METAL Locator kits and assembiled
models {rom $39 90, Terms, Transistorized
and underwater models available. Free
catalog. Electronic Applications, Dept. M,
Box 60895, Alexandria, Virginia.

FIND Buried gold, silver. coins, Indian
burial grounds. outboard motors, sunken

| ships with improved dynatector. Uncon-

| T263-N11,

ditionally arameed

ouston

FUN & Dﬂﬂl ﬂndi

$3.00. Dee, Box
B, Texas.

buried treasure,

relies with Transistor -Bcope. Booklel,
interesling customer comments [ree.
Terms. Fisher Research, Depl. AX. Palo

Alto, California.

FINEST Transistor coin. metal locators
ii“‘iﬁou up. IGWTP. Williamsburg, New
exX .



TREASURE. Find

old, eilver, relics
bﬂed.mn locators.

with super, werful
Free m!urmmn Detectron, Dept. 12-PM,
Ban Gabriel, California.

POWERFUL Metrotech locators detect

gold, silver, coins, relics. Moneyback guar-
. terms. Free |

antim‘mundiﬁa
ground E!g tions, Dept. A, X 5
Menlo Park, California.

antee

treasure
finders locate buried ll.l'l'ﬂ'.. mm.
$19.95 up. :Km lﬂnh e Free catalog.
Relko, Box 1 . Houston 18, Texas.

METAL Locator $5.00. Guaranteed.
gﬂf Schneider, 25355 Ellison Ave., Omaha,

ULTRAVIOLET Flashlight Standard D
beam

batteries. Throws 35 [oot . Free in-
formation. MED Electronics Inc., t.
PE-1, 102 W. Jefferson Btreet, Falls
Church, Virginia. 22046,

GOLD In "63! Silver, enlns, unsure.
relics. Important finds possi

cialized CGoldak elect.runk. !,uﬂ.tur:l gﬂ.ﬂ.b—
lished 1933. Free literature. Write: Dept.
B-12, The Goldak Co.. 1544 W. Glenocaks
Bivd.. Glendale 1, California.

. Confi-
orth 16.

TEXAS Remail 25¢. $3 month
dential address or Box 12121, Ft.

MIAMI Remails

20¢. Monthly $2.00.

'mtﬁiﬂ. P.O. Box 1266, Coral Gables,
|4 o

CONFIDENTIAL. Remails 25¢ single.
£3.00 Box 4327,

monthly, Details free.
Tl.mp- 7. Florida.

Rmnlbﬁmm.m 25¢, $3.00 month.
21401 Lyndon, Del.mit 23, Mich.

PERSONAL

WILD Bumper strips, labels! Strange,
startling. unconventional. Krazy Labels
Box 15-B. Olympia, Washington.

SUBCONSCIOUS Conditioning remakes

nality while you zleep. Free details.

: 1‘Jl:w-l.'l..mmi.m:. Box 25-N, Olympia. Wash-
ng

“YOu l‘..‘.ln Be Rich."” Copyrighied Man-

| ual $5.00. Order free plan now. Harry |
Hack, Rt. 2, Box 258, Kinsman, Ohio 44428,

REMAILING SERVICE

HOLLYWOOD. Los Angeles. Remails
confidential, 23¢ single. 33.00 monthly
618 N. Jackszon. Glendale. Cal. 91206,

CONFIDENTIAL Hollywood mail ad-

dress $3.00 month. Remasifls 25¢. Rolf's,

1845 Edgemont. Holis"l'aod .

NEW YORK L‘I‘t“r secret address. Rta

mails 25¢. Monthly 5$3.00. Donohue, 988
Sherman, New York 10458,
BLUEGRASS Remails 25¢. Monthly

$3.00. Confidential. dependable. Janscott,
Box 1291, Aszhland., EKentucky.

LUCEY Seven remail service. 15¢ m;
:I:-lm monthly. D, P. Flyrnn, Box 7. Foster,

BOSTON—Confidential mailing address.
25¢ each. 2300 monthly. Details [ree
Reader’s Service, Box 311, Eenmore, Bos-
ton 15, Massachusetts.

CONFIDENTIAL New York City mall
address $3.00 month, Remails 25¢. talls
giﬁ inmhll'l. 152 W. 42, New York

CONFIDENTIAL New York City remail-
ing service. G. Martin, 135-04 Northern
Blvd., Flushing 3. New York.

SECRET Mail receiving system. B!d;-
peth, 406-M South Second, Alhambra
muumu 91802,

PUERTO RIL‘O Remails 50¢. monthly
HN Pollock, Box 2502, Bayamon, P.R.

KEW YORE CITY. Confidential ad-
dress. $3.00 monthly. Remails ﬂ.k Hayes,
P.O. Box 3, City Island, N.Y.

WONDERFUL Copenhagen reairmajls
$1. Holmes, Aeginavej 16, Copenhagen 5,
Denmark.

HAWAII Secret address, —far-

receiving:
warding $3.00 monthly. Postcards. Sou-
venirs. Coe, Box 884, EKallua, Hawaii.

BIBLE Questions ann-ertd Stamped
envelope. Bylon, 17167 Bentler, Detm!.t

| Miichigan 4&219.

INVESTIGATORS, Free brochure, latest |

subminjature electronic listening devices.
Ace Electronics, 11500-F NW Tth Ave.,
Miami 50. Florida.

INVENTIONS Wanted. Patented: un-
patented. Tremendous manufacturers lists.
Global Marketing Service, 2420 77th, Oak-
land 5, California.

LOANS By mail, $100-$600. Anywhere.
Confidential. Write Unlon Finance. Dept.
PM. 323 E. Camelback. Phoenix. Arizona,

BORROW $100 to $1000 by mail. Quick.
easy. private. No co-signers. Repay in 24
small monthly payments. For the amount
you want write today to Dial Finance Co.,
410 Kilpatrick Bldg., Dept. 12-214, Omaha

Nebraska.

SOLVE Your money problems fast! Free
‘I;mts. NCReporta, Box 331. Harlingen 7.
eXas.

HANDWRITING Can reveal hidden
characteristics and talents. Confldential
analysis, $1.00. Thomson, P.0O.
New York, N.Y. 10023.

KEED Money? Borrow $100-51000 by
mail. Confidential, repay in 24 months.
Free loan application. Budget Finance Co..
Eﬂptk TB-183, 317 So. 20th. Omaha 2, Ne-

raska.

ANSWERED Prayer, improved work and
health, through new look at Bible. Ten
effective verses, free. Publications, 11224
Big Bend, Kirkwood 22, Missouri.

WANTED—MISCELLANEOUS

CABH for used ltnnl.s?lnli balls, Amer-
lecan Company, Merrick

QUICKSILVER. Platinum. silver. gold.
Ores analyvzed. Wholesale Terminal, Nor-
wood, Mass,

NORTHWEST Remail confidential re-
celving-forwarding 23 and up. Kroker,
2655 Commercial N.E., Salem, Oregon.

PALM BEACH Remails. 25¢ single,
$3.00 monthly. Details free. Box 1058,
Palm Beach, Florida.

STAMP Collections, accumulations. Eagle
%ump Co.. 2221 Romine, Pittsburgh 26,
ETINA.

FOR SALE—MISCELLANEOUS

1"

| sorted colors.
| Wayne, Michigan.

SUPER Memory overnight! Success
guaranteed! Bijou, Box 1737-M, Hollywood
28. California.

BURGLAR Alarm devices. Complete
line. Catalog $1.00. Full details. Sootin's,
aﬁl d}:mthmt Third Avenue, Miami,

arida.

UNT

UE Floral lamp. Free literature.
Wald mpany, 7 Goddard Street, Provi-
dence 8. Rhode Island.

TREET Mewest, finest hair dressing 3
T poatm.id Jordan's. 743 Deorrance,
Phlla.delph.la .

SURPRISE Gift from Orlent $1.00.
NBARS. 9325-PM Menard. QOaklawn, I

LOANS By maill, $100-$600. Anywhere,
Confidential. Write Union Finance, Dept.
PM, 323 E. Camelback, Thoenix, Arizona.

CESSPOOLS, Septic tanks restored to
newness by miracle er:rsta.lcruﬂﬂ: Free

literature. Electric Sewer ning Co.,
Allston 34, Mass,

FREE Wholesale catalog! 100,000 prod-
ucts. Tremendous discounts! Taylor Dis-
tributors, Newton 2, New Jersey,

CICARETTES—Make 20 plain or filter-
tip for 9¢. Facts free. Moberly, Box 783,
Owenshoro, Kentucky.

SEND Us wool for blankets, Write El-
Dorado Woolens, Eldorado, Texas.

BOOKS On antiques and their prices.
Free circular! P. Warman Publishers,
Uniontown, Penna.

MEN'S Mylon hose, 6 pairs §8.85. Guar-
anteed l? n:dwflhs or un}:Fdriiiﬂha
years replac or 13 regu P -
Wﬂla,z:IMI Wayne HRoad,

“LITTLE-Listener’ picks up both ends
of telephone conversation without detec-
tion. Easily concealed up to 100 feet away
from any telephone. No direct connection
to telephone required. No expensive amp-
lifter required as with "‘coll™ trpt pickup.
Complete with earphone, $4.95. Deeco,
Box T263-AH, Houston 8, Texas.

DISPLAY Case for medals. 12" x 18" x
Hang llke picture, $8.95 p.p. Robert

| Hahn, Monroe, Wisconsin.

Box 514-B, |

COMICS 3"x4" sizes illustrated with
comie characters. Unigue, 20 as=orted
hl.o?’. Thornton, Box 7762, Chicago 80, Il-
nois.

IMPORTED Novelties and gifts. We
search the world for beauty and quality.
BRM, 621 Fourth, San Diego 1, California.

STETHOSCOPES. Auto mechanics, en-
gineers, plumbers. Nothing like it on the
market. Price $4.95 . Hen-8an, 2026
Frankford Avenue, Philadelphia 25, Pa.

SECRET Shaving system got me over
100 shaves [:nm one safety razor blade!
Save mi;mﬁ Instructions il- 0. Blegel,
Box 688-P Wnntuh NY

HOW And where to send for certified
coples of birth., marriage. diverce. All
ffty states. For your copy of this time,
worry and money saver, mail only $1. to:
Samek Sales, Box 452, Culver City, Calif.

MAIL Order bargain catalog. 25¢. Re-
fundable. John Smith, Box 1004, Rich-
mond, California.

‘APRICAN Carvings. Twenty five varle-

LEG ITRONS, $7.85; Handcufls,

REMAILS, Single 25¢, Monthly $3.00. | Leather restraints, Fetiers. Collector's spe-
Acme, Box 811-M, Ft. Lauderdale, Florida | cialties. Ctuln: ;ﬂt T;::nu l"m"rlt‘.t‘+ Tlﬁ:
33302, 12M, Newburyport,

DEPENDABLE Remalling. Three dol-
lars monthly. “"Dixy,” Box 5274, Corpus MISCELLANEOUS

RECEIVING — Forwarding. Remailing
$3.00. West, PM-110 Pine grove Dr.. Wil-
mington, N.C.

YOUR Name sent to 1000 importers,
publishers, mailers. wholesalers, etc. on
our mailing list. Year $1.00, Dixie Mailers,
King. M. Car.

ties $20. Chandrakant, Box 5173, Nairobd,
PUN With figures. Amaze

Kenya.'
and stify
rrhmﬂn. Write the answer to nﬂlum
belore it's written. No one can
Elul‘t it out. Send nm “Power of Nine,"
Box 3852-M, Akron 14, Ohio.

TYPING gnf ‘IITL Services,
4005W. Noﬂh Ave., Chicago
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a teenager’s introduction to...

11 WONDERFUL WORLDS OF SCIENCE

These tremendously interesting and educational books are the perfect intro-
duction to eleven basic fields of science and engineering. Any science-minded
boy will treasure them—find them endlessly stimulating—and great fun to read
as they open up to him one exciting scientific vista after another through the
eyes and experiences of a much-beloved teenage contemporary, Randy Morrow.

® Do you have a boy in your house that is already
beginning to show an awakening interest in sci-
ence and engineering as a possible career? He de-
serves to have the guidance these books can give
him—the opportunity perhaps to find among the
fields they cover the one that interests him most
and toward which he may want to point his future.

® All books in this series are sturdy and cloth
bound to stand up under the many rereadings
they are sure to receive. All are profusely illus-
trated in color. They guide the inquisitive mind to
hundreds of experiments to perform—models to
build—projects of endless variety that will keep a
young mind and eager hands busy and construc-
tively occupied through hundreds of happy hours.

B Sit down with your boy tonight and decide
which books he wants to start with. Then fill out
and mail the order form below. A few days after
you do so the wonderful worlds of science will be-
gin to open up to your son—and you may well have
helped him make a memorable start toward a life-
long career.
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Popular Mechanics PM-12

740 N. Rush Street My . L. <
Chicago 11, Ill. pr T | .

Enclosed is my check or money order in
the sum of $ Please
send me copies of the books checked at
$2.95 each.

Address

Thamk A

P

Thersh Adventuse in maring ]:i._ﬂ -Jy

City. Zone

A 1 9

State
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lekorator Spray Pais

DEKORATOR SPRAY ALUMINUM...

it’s the fast, easy way to decorate for Christmas

Users tell us Dekorator aluminum spray paint
“works” on every surface from metal to styro-
foam. Think what that includes—candles, fruit,
rope, wood, paper, foliage, cloth, plastic, glass,
Christmas trees, ribbon—and how it simplifies
holiday decorating. Made with Alcoa® Pigment,
Dekorator aluminum spray paint is made by Star
Bronze Co., Alliance, Ohio.

Read what one user has to say. Helen C. Jon.
scher, prominent in Washington, D.C., club and
charitable activities, writes, *'I've found Dekorator
aluminum spray paint to be completely versatile
in many utility and decorative uses, both around
the home and in the performance of committee
work at clubs, church and hospital. Now, with the
holidays upon us, Dekorator Spray will play a big
role in preparing seasonal decorations of floral
arrangements, styrofoam, etc.”

Get a can today. You'll like it, too. Aluminum
paint has great hiding power; it goes a long way.
One coat covers even soiled or stained surfaces

DECEMBER 1963

(aluminum pigment is opaque). Aluminum paint
is always bright and attractive; it looks clean—
it's easy to keep clean. Alcoa does not make alumi-
num paint, but Alcoa Pigments are used in the
best brands. Ask your dealer.

Aluminum Company of America
1705-M, Alcoa Building, Pittsburgh, Pa. 15219

Please send free booklet, Painting With Aluminum,

Mame
Address
City. State Code

Alcoa Brings You America’s Finest News Show . .,
THE HUNTLEY-BRINKLEY REPORT, on NBC-TV

BALCOA
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Everything that's needed for quick, easy
soldering and scores of household repairs.
Featuresthe same Weller 'Expert’ Dual Heat
Gun that's used by professional servicemen
and homecrafters the world over. Pull the
trigger—tip heats instantly and spotlight illu-
minates work. Two trigger positions give a
choice of two soldering temperatures. You
can switch instantly to high 140-watt or low

For hi-fi kit building For electrical repairs

A gift any man will want and use.

Especially you!

Dual Heat Soldering Gun Kit

100-watt heat to suit the job. By using high
heat only when necessary you prolong tip life.
Tipis made of copper for superior heat trans-
fer and premium plated for rigidity and long
life. Included: 3 soldering tips, tip-changing
wrench, flux brush, soldering aid, solder. And
everything is in a colorful, break-proof plastic
carrying case. Model 8200FK. $085
Weller Electric Corp., Easton, Pa. list

For mending metal

For many other jobs

POPULAR MECHANICS
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Monorailc
Will They Ever Get Off the Ground?

“Why hang railroads from lampposts?” ask the
critics. Monorail backers have some answers

,{"

By Joseph N. Bell

HY TURN A RAILROAD upside down—or suspend it
on lampposts—when there's no evidence it will operate
better that way?
So argue the opponents of monorail transit systems. And
what do monorail advocates have to say in its defense?
I ® We can erect monorail systems faster than you can build
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GOODELL TRAIN (top panel) is suspended from rubber-tired bogies that ride
on a triangular steel rail 20 inches wide on top. An electrically powered
Goodell system is being considered for a 17-mile Los Angeles airport run

other rail networks—and use less right of
way, they say.

® We can build at a lower cost.

® We can offer a city safe, swift and
comfortable transportation—and we can
serve outlying areas with greater speed.

But to date, the critics have successfully
derailed the plans of monorail builders to
set up their trains in U.S. cities. Monorails
have not yet been allowed to show what
they can do as a full-fledged mass-transit
system, carrying shoppers and commuters
to town, or travelers to an airport.

70

The few monorails that have operated in
the U.S. in recent years have been either
experimental setups or installations of
relatively short rides to or within exposi-
tions and amusement parks.

What's holding back the monorail—
which proponents contend will rapidly
help solve the strangling traffic problems
of big cities? And why should monorails,
which by definition are simply one-track
railways, have any advantages over the
conventional subway, elevated, or bus
transportation system?

POPULAR MECHANICS



SAFEGE suspended-type monorail (below, left-hand poge) is AMF's high-speed
system; box rail is & by é-foot hollow steel or concrete beam. Alweg (obove)
has its supported system in Seattle; tires run on a 3 by 5-foot concrete beam.

The “one track” is generally not just
the familiar steel rail. In the case of the
Alweg monorail, for instance (Alweg built
the train systems for Disneyland and the
Seattle World's Fair), it's a 3 by 5-foot
concrete beam.

Vehicles using the monorail track are
either the suspended type, hanging from
the rail above, or the supported type,
riding atop or straddling the rail.

But, the critics contend, when you hang
a train from a single rail—or beam—it
tends to sway, and its coaches are buffeted

DECEMBER 1963

as the trains pass in opposite directions.

PM reporters riding both the Alweg
straddle-rail system in Seattle and the
Goodell suspended system in Dallas noted
no sway problem. Both systems, however,
were running at substantially lower than
the capacity speeds which presumably
would be a maximum test of sway ten-
dencies. They reported both rides to be
surprisingly smooth and far quieter than
conventional subway rides.

Alweg officials insist that claims of buf-
feting between passing monorail cars have

71



been completely disproved by the opera-
tion of the Seattle monorail. And a PM
reporter riding the train found that there
is no buffeting as trains pass.

“There is no buffeting or tilting of pass-
ing cars in Seattle, even at high speed,” an
Alweg spokesman said. “The distance be-
tween passing trains is about 214 feet,
permitting trapped air to escape both up-
ward and downward, resulting in a mini-
mum of tilting, Stabilizing wheels also
minimize the tilting motion of Alweg
trains.” In the New York subways, the
widest cars (10 feet) pass within two feet
of each other.

The stabilizing wheels of the Alweg
trains have also served to neutralize the
sway problem—at least at speeds that are
compatible with city operation.

Do Suspended Types Sway?

What about sway and buffet problems on
the suspended type of monorail? Murel
Goodell of Goodell Monorail Systems says,
“Our inertial guidance system entirely
eliminates the sway problem. It operates
on the same principle as a gyroscope,
where you can't have sway and where
long-term undulations are simply coun-
teracted.”

(Goodell personnel have built three U.S.
installations and Goodell Monorail, Inc.,
currently has an active proposal for a
17-mile system serving the Los Angeles
airport. The design shown on the cover of
this issue is, in fact, one that Goodell will
exhibit at the New York World's Fair
next year.)

PM reporters’ rides of the Dallas Goodell
system could establish no facts concerning
buffeting inasmuch as only one train was
running. When trains run both ways,
Goodell says, there'll be a minimum of
four feet between passing cars.

However, the maze of guiding and sta-
bilizing wheels on modern monorail de-
signs has given the critics an opening for
an argument about semantics. The term,
“monorail,” insist many transit engineers,
is a misleading misnomer.

Look at a system that has six lines of
wheels, commented one engineer. “If they
used rails, they would need six, and that
isn't monorail to me., This system is just
an electric bus running on top or beneath
a concrete beam.”

Whatever the number of wheels, some
say, monorails don't go fast enough on
them to gain a speed advantage.
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IT CAN HAPPEN—os it did ot Los Angeles County
Fair when a bolt snopped. However, suspension
system isnt type used on fast mass-transit train

GOODELL HORIZONTAL SWITCH (top) is an 8O-
foot section that moves into ploce as main line
swings out. Vertical switch is section that rises

HIGH-SPEED SWITCH for Alweg system is a flex-
ible aluminum beam 140 feet long. Beam flexes
to side in seven seconds to allow coach to switch
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STABILIZING WHEELS

NIHON-LOCKHEED system is one of several in Jopan. DUAL DRIVE WHEELS (two in-c-line on eoch bogie)
Electrically powered train hos pneumatic system to carry Mihon-Lockheed coaches on single steel rail
keep floor level ond align it with possenger platform  mounted on concrete beom. Lower wheels stabilize car
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COACHES of Geoodell system ore taken off the moin WORLD'S FAIR RIDE, being built by American Machine
line for storoge or repair by lowering o section & Foundry Co., will be in use in Mew York next year.
of main line and driving cooch off onto a “siding It runs on lower flange of o 4000-foot |-beam track

DRIVE WHEELS

COMCRETE BEAM

PRECAST CONCRETE COLUMNS of Alweg system hold SCHERER MONOBEAM is new concept. Main feature is
both beams for tweo-way train troffic but still allow two-way traffic on single concrete beam, with wheels
surface traffic to flow easily. Rail height is 25 feet  running on steel rails. The structure stands 2314 feet
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TURBOJET ENGINES

JL

FOMOTION is a monorail de-

“The speed capability of monorail is no
greater than standard rapid-transit equip-
ment in normal urban and suburban serv-

ice,” says the Institute for Rapid Transit.

Serious monorail builders have perhaps
been handicapped by the comparisons be-
tween attainable speeds and the 200 miles-
per-hour speeds often loosely tossed about
in “dream” systems.

Such high speeds can be attained only
where there are no intermediate stops.

Virtually the same speeds can be
achieved on two rails as on one, since
speed is a function of horsepower in rela-
tion to weight. Under a city's stop-and-
start conditions, only a greatly improved
rate of acceleration and deceleration could
speed up service—and monorails do not
accelerate or decelerate faster than two-
rail cars of the same power and weight.

Alweg expects to average 35 m.p.h. in a
proposed 43-mile Los Angeles system and
says it has averaged that speed with its
Seattle monorail. The Seattle trains, on a
1.2-mile track, are designed for a top
speed of 70 m.p.h. The monorails' in-eity
speed is slightly higher than the 30 m.p.h.
averaged by surface trains in Cleveland
and subway trains in New York City.

The monorail that Goodell has proposed
for Los Angeles faces a different circum-
stance. The line is almost a straight shot
from downtown 17 miles to the airport.
The coaches, capable of 90-m.p.h. speeds,
will be scheduled to cover the 17 miles in
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sign by Ford Motor Co. It
would slide on a single rail,
supported by a thin cushion of
air. Two turbojet engines pro-
pelling the car would also sup-
ply the air flow for “levapads”
in the slipper (support) that
holds the car on the rail

o)

12 minutes—an average speed of 70 m.p.h.

(Goodell feels that monorails can best
be used in such an airport-to-downtown
run., With few intermediate stops, the train
can achieve high speeds. Another impor-
tant use, the firm believes, would be from
automobile parking lots in fringe areas to
the center of a city.)

The granddad of operating monorails,
the Wuppertal system in Germany, offers
a sidelight on average speeds. Its trains
sustain 25 m.p.h. on their 9.3-mile run.
That's a respectable average for the old-
timer (a suspended-type monorail), which
has been in commercial service since 1901,
The maximum speed allowed the coaches
is 31 m.p.h.

Those trains of the Cleveland Rapid
Transit—regarded as one of the best dou-
ble-track transit systems in the nation—
serve 14 stations on a 15-mile route while
maintaining their 30-m.p.h, average. The
Cleveland system is a surface line with
88 electric cars.

Subway trains in New York, equaling
that 30-m.p.h. average, have a top speed
of 45 m.p.h., says the City Transit System.
Buses in New York average 9 m.p.h.

Admitting that the arguments so far
don't give the monorail any sort of spec-
tacular operating advantage, proponents
move on to the question of the original
cost of a transit system. Here, they feel,
a clear-cut advantage appears.

(Please turn o page 191)
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FRANKLY, I was quite impressed with
Evinrude's new 16-ft. “gull-wing” hull
after wringing it out last September. In
spite of its sleek ski-boat appearance, this
hull takes to rough water like an old salt.

It works like this: When the deep bow
knifes through a wave, water is channelled
up around semi-circular troughs and back
down toward the surface at the stabilizing
chines. This smooth flow of water off the
bow not only supplies lift but also acts as
a variable-strength shock absorber to
cushion the hull. Since the water isn't de-

BOW-ON VIEW of gull wing's soft-riding lines. The
hull is broced with 25'% ecu. ft. of rigid pelyure-
thane flotation between cockpit floor and bottom
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flected downward until reaching the chines
—Evinrude calls them sponsons and that’s
a pretty good description of their function
—the effect is to minimize roll. And in ad-
dition to stability, this provides a dry ride
in any but the most extreme conditions.

Available in either open or runabout
topsides with your choice of outboard or
OMC's 88-hp. two-cycle stern-drive pro-
pulsion, prices range from $1500 for the
“Sport 167 outboard to $2950 for the
“Sweet 16" stern-drive version, all F.O.B.
Milwaukee. —Art Mikesell

SPORT 16 has big 56-sq.-ft. cockpit with seating
for four—two buckets plus two step seats molded
into the bow. Folding windshield is on occessory




Of twenty-eight repair shops we
tried, seven were dishonest. Here
are tips on how you can find
reliable service and avoid being

taken by theunethical serviceman

By Larry Steckler

WITH THE SET UP on the bench we'd explain to the listening repair technician
that the set hod gone dead the night before and we couldn’t get any picture
or sound. Then, unknowingly, he played his part in our TV service inguiry

b ’1 -
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Honest TV Service

F YOURE AN AVERAGE TV viewer,

your set has broken down at least once
in the past year, and possibly two or three
times. This is to be expected. But were
the bills you received also expected? Do
you feel they were too high? They well
may have been.

Popular Mechanics decided to run a
first-hand check on the reliability of TV
servicing. Our purpose was not to prove
that cheats and dishonest repair techni-
cians exist—but to show you how to stay
out of their hands and get an honest,
competent technician to keep your set
working right.

We started out by renting a conventional
19-inch portable TV. When it arrived we

EVERY PART in the set was marked with o drop of
invisible ultraviolet paint. This gave us a sure fire
check on whether parts had really been replaced
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gave it a complete overhaul and put it into
first rate operating condition. We cleaned
the tuner, adjusted the controls, and got
every circuit working to “specs.” Then we
set to work marking every component in
the set (tubes, resistors, capacitors, trans-
formers, etc.) with an invisible drop of
ultraviolet paint. You can't see this paint
under ordinary light, but the rays of an
ultraviolet lamp make it glow clearly.

Now we were ready to introduce one
simple fault into our perfectly operating
receiver, We removed the sound-detector
tube and burned out its filament. Then we
replaced the tube in the set. The TV was
ready and so were we.

In all, we took the set in and out of 28

UNDER THE ULTRAVIOLET lamp in our offices that in-
visible spot glowed green if the tube or other part
had not been replaced. This trap caught two cheats




HERE 15 A CLOSEUP look under the chassis of our test
receiver, The arrows indicote parts claimed to be
replaced, but that hoad not octually been changed

repair shops—big ones, small ones, main
street and back street. The results were
repair bills that ranged from a substandard
4 to a very excessive 518, We saw tech-
nicians at work. Most of the time we got
honest service; sometimes we didn't.

A typical repair shop visit went some-
thing like this. I'd walk into the shop tot-
ing the set. Then I'd swing it up on the all-
too-high counter and tell the man behind
the counter, “The set went out last night
and hasn't plaved since.”

The repairmen’s technique varied wide-
ly. In almost every case an attempt to find
the trouble right on the bench was made.
When the technicians recognized the trou-
ble as a bad tube (as they did 21 times) it
took them only a few minutes to find the
bad one, make a quick replacement, and
hand me a bill ranging from 54 to $%5.25.
(Cost of the tube 52.15 and a minimum
service charge.)

When trouble was “suspected,” we were
asked to leave the set for repairs. Here
is where the price went up. One technician
replaced three tubes although there was
only one bad one in the set.

BEFORE WE TOOK the sel out lo be repaired we
cleaned and adjusted it thoroughly. At the left you can
see how tuner switch contacts were carefully cleaned
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Another charged $14.50 for cleaning the
tuner and adjusting the controls, a job I
had done before bringing in the set. An-
other claimed a short in the burned out
tube caused damage to other parts and
ran up a bill for $19.25. Sounded plausible,
but a beam from our ultraviolet lamp re-
vealed that, except for the tube, nothing
had been replaced.

With these facts behind us, let's see
what you can do to avoid falling into the
hands of the cheat. Let's see how to pick
him out and eliminate him from the many
more honest TV service technicians to be
found in every large city.

Your first step is to forget some old
wives’ tales. Just because a shop has been
in business for several years doesn’t mean
it is an honest shop. Three of our seven
moral delinquents had been in business for
six years or more.

The old idea that a shop which returns
the used replacement parts is honest
doesn’t mean much. None of the 28 shops
we tried offered to return any parts. When
we specifically requested it, they gave us
back the bad tube with, in many instances,

a look which matched the tube in quality.

An itemized bill only means an organized
shop, but doesn't tell you for whose bene-
fit it is organized. The shop that cleaned
the tuner and adjusted the controls for us
gave us an itemized bill as did the shop
that claimed to have replaced burned out
parts under the chassis. At the same time,
several honest shops gave us no bill at all.

The shop that gives an ironclad guar-
antee is supposed to be an honest shop.
This is entirely possible, but one of these
ran up a bill for $18 on work that was
never done.

Fancy equipment doesn’'t mean honesty
either. It does indicate a well-equipped
modern work place. But, to find a dead
tube, the most elaborate equipment needed
is a continuity checker or a tube tester.

So let's forget all the “myths” and start
from scratch. You have a set that isn’t
working, and you want to know how to
find an honest technician to repair it.

If at all possible, take the set into the
shop yourself. This in itself should cut the
service charge nearly in half. In the shop,
if only a tube is bad, service will cost

HERE ARE THREE of the 28 bills we accumulated. Starting on the left you
can see we were charged for a resistor, coil and labor (no werk was actually
done). Mext is on honest repair bill. Lost is $14.50 for work we did
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AS A FINAL CHECK we set up our test receiver on a
pattern like this ond adjusted all contrels to give o
proper picture without any distertion or misalignment

about $2 to $3. A house call will rarely go
for less than $5.

Insist that the technician look at the
set while you are there. If he say’s he's too
busy and will call you back later—walk
out with the set and try another shop. The
first serviceman may not be dishonest and
may truly be busy, but out of four tech-
nicians who asked us to leave the set be-
cause they were too busy to fix it right
then, three took us for an expensive ride.

Watch the man as he removes the back.
Does he seem familiar with the tools he
is using? If he suggests that more than a
tube or two will be needed. try another
shop. Again, he may not be dishonest, but
$2 or $3 to doublecheck the need for an
underchassis repair can save $20 and up.

Look for name brand tubes and parts to
be used as replacements. One technician
who didn't care to use such expensive
parts had to replace the bad tube twice
before he found a tube in his stock that
worked. A later check showed that this
one was weak with a much shorter life
expectancy than a quality replacement.

Should you rely on a recommendation
from a friend or neighbor who has already
found a reliable repairshop? The answer
is yes, providing you learn a little more
than whether he's been satisfied with the
service, Find out how large the last five
or six bills have been. One handy tech-
nique used by the cheat is to handle the
first two repairs honestly, keeping charges
to a minimum. The third time around,

however, vou're told about a serious repair
‘ running not less than $50. By this time
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you're ripe and accept the charges as
proper. So protect yourself. Whether it's
the first or the fifth time a particular shop
is doing a repair job for you, if extensive
shop work is called for (such as replacing
a picture tube or a flyback transformer)
double check with another shop first.

When extensive shop repairs are called
for, get an itemized bill. An honest repair
will list at least $10—$%15 in labor. A long
list of replacement parts and a small labor
fee are warning markers. It takes time
to replace parts and nobody will spend
that time without charging for it. The
itemized bill also helps when one of the
replaced parts fails within the guarantee
period, as it shows which parts were re-
placed and are covered.

Try to pick a shop that is a member of
a local technicians’ association. While this
in itself does not prove honesty, it does
give you an additional channel of com-
plaint if the repair doesn’t work out. Most
associations will force a member to rectify
an improper repair.

Above all, don’t be baited. Nobody is
going to examine your set for free, or
come into your home and charge only a
dollar or two to look at and repair your
set. Any repair technician who comes to
your home must make at least $3.50 if he
is to break even. This covers his cost in
getting to your house and back to his
shop. If the call is “free” or only a dollar
or two, you'll probably find a diagnosis or
labor charges added on—starting from
the moment the man entered your home.
You're also likely to find yourself buying
several tubes yvou don’t need.

You can cut the risks still further by
doing some basic checking vourself, before
yvou go looking for professional help. Make
sure the set is plugged in and the power is
on. Test the outlet to be sure that a house
fuse hasn't blown. Take the tubes out and
check them on a do-it-yourself tube tester
at a local store, then make sure you return
them to the same sockets from which you
extracted them. Check to see that some-
one hasn't turned down the brightness
control or disconnected the antenna. Then,
if you haven't already repaired the trouble,
call the technician.

Remember, honest service won't keep
your set from breaking down and it won't
limit you to one service call per year. It
will give you a fair return for whatever
money you do spend. Select with care
—the dollars you save are yours! *%%*
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Boiling the Brier

Pipe smokers can renew
their briers with a steam
cleaner that removes tars
and nicotine in five minutes.

Water heated in a glass
globe forces steam through
a rubber tube into the pipe
stem and bowl. The Steamex
Pipe Purifier sells for $3.85
from FM Produects, Box 727,
Norwalk, Conn.

Fold-Flat Camper

Nestled flush with a truck
bed during travel, the Com-
pact Camper unfolds in a
minute to make a comfort-
able living space,

Folded down for travel, it
doesn’t block the driver’s
vision or add to crosswind
problems.

Made of lightweight alu-
minum with a mahogany in-
terior, the camper body
weighs 150 pounds and is
six and a half feet long and
five feet, eight inches high:
allowing ample headroom
for seated occupants. It will
sleep a total of four persons.

Two screened plexiglass
windows provide ventila-
tion. A combination slide-
out bed and studio couch
(bottom photo) is 40 inches
wide and 6 feet long. A mat-
tress is added for sleeping.
There is also a folding table
and food storage cabinet.

Attached to the truck body
with stove bolts on each
side, the camper unit can be
easily removed from the
truck by two men for stor-
age when not in use.

Lighting is provided in the
camper with battery-pow-
ered lamps.

Made in two sizes for long
and short-bed pickups, Com-
pact Camper is priced at
$350 and $395. It is built on
order by Adrian Shute,
Phoenix, Ariz.




Duffer to Sharpshooter

Whether trap shooter or pheasant hunter, almost anyone can
become expert using George Carson’s surprisingly simple methods

AFTER JUST ONE HOUR of sight-shoot-
ing proctice, o 10-year-old boy tock
30 shots at the paper target (below)
from 10 yards, without aiming, and
placed every shot within scering rings

STANDING with back to target (draw-
ing below), shooter pivots on left foot
and turns from the hips to fire. The
gun stock (photo right) is held firmly

to the chin, rather than the cheek




in 90 Minutes

.

WITH “SIGHT SHOOTING,” a novice ecan become an ex-
cellent wing-shooter in just 90 minutes.

Developed by George Carson, a St. Louis, Mo., marksman
who has taught more than one thousand people to shoot,
sight shooting is based on the principle that aiming a shot-
gun is the same as pointing your arm at an object.

His method incorporates only two basic rules: (1) The gun
is held with the stock touching the chin (rather than in con-
ventional cheek position), and must be held in the same
position for each shot. It is moved instinctively, in effect, as
an extension of the body. (2) In sighting a target with both
eyes open, the shooter looks slightly above the target. To
make it even simpler, the practice weapon is a BB gun.

Using targets such as Necco wafers hanging on thread,
ping-pong balls and official 50-ft. paper targets, PM tried the
method with a 10-year-old who had never fired a gun. He
shot from 10 yards, standing with his back to the targets
and turning for each shot. His first shots were wild, but in-
stinctively he began to zero in. We repeatedly reminded him
of Carson's two rules. After one hour he used a new target,
fired 30 shots and put every one within the scoring rings.
He then broke six out of 10 candy wafers, and in another
30 minutes was easily hitting paper plates sailed into the air.

When we switched to a .410 shotgun and hand-thrown
clay targets, he broke 17 out of 25. That's respectable shooting
on any trap range.—George X. Sand

WHEN A SHOOTER has enough confidence in sight shooting to be able to hit
a small wafer thrown into the air, instructor George Carson switches him
from a BB gun to shotgun for the real thing. He throws cloy targets into
the air, and when o student consistently breaks doubles he has groduated



New Deal for Playing Cards

Playing cards are said to last longer
when they are shuffled automatically in an
electric card shuffler that adjusts to any
size card. A deck of cards is put in one
side and in seconds they come out the
opposite side fully shuffled.

The shuffler is priced at $14.95 (battery
operated) and $16.95 (electrically oper-
ated) from Merritt Williams, 300 Mont-
gomery Ave., West Pittston, Pa.

Drive-In Water Control

A water-control box for an irrigation
system can be assembled in less than an
hour with interlocking aluminum “planks.”

The planks are driven into the ground
with a sledge hammer, and the spillway is
bolted in place.

The Porta-Plank system is a product of
Wesco Products, Inc., 725 Sixth St., Clarks-
ton, Wash. The structures range from $8 to
$1700, depending on size and design.

Hot Spot

Test materials can be subjected to tem-
peratures of 5000 to 6000 degrees F. in a
solar furnace at the University of New
South Wales, Sydney, Australia.

A flat heliostat mirror close to the
ground reflects sunrays almost vertically
to a paraboloid mirror 50 feet above. The
paraboloid concentrates heat on a small
target area. The targets are generally re-
fractory metals and alloys.
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Pushbutton Tilting

A pushbutton on the dash
controls the power-tilting
feature which is standard on
all 1964 MerCruiser stern-
drive power packages.

On larger models it's ac-
complished by applying
pressure to the dual shock
absorbers; smaller models
have dual hydraulic jacks
operating independently of
the shocks. Tilting can be
regulated for shallow-water
maneuvering.

Bathtub for Space

Future astronauts may re-
turn from space in craft like
the M2 “flying bathtub.”
Pilot Milton O. Thompson
recently landed the 20-foot-
long wehicle after being
towed to 13,000 feet behind
a cargo plane,

The M2, wingless to re-

duce air friction, gets lift for
limited maneuvering from
its rounded bottom. The pilot

cuts landing speed by lifting
nose at last minute.

Hot Transfusions for Cold Engines

Immediate starting in severe Arctic cold
is no problem for Garrison Fast Freight
Lines, Anchorage, Alaska. The company
heats anti-freeze in a natural-gas furnace
and circulates it through the blocks of its
idle diesel trucks. Hoses are connected to
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quick attach-detach couplings which re-
close automatically when a joint is parted.
Besides eliminating the time normally
wasted while drivers warm up the engines,
this trick also saves a lot of fuel, plus
wear and tear on the cylinders,




The Incredible

SOARING 630 FEET cver the city of 5t. Louis, America's
newest national monument will be completed in 1965,
Trains will lift visiters inside arch’s hollow legs




Gateway Arch

America’s Mightiest National Monument

By Clifford B. Hicks

HOMAS JEFFERSON would have

loved it, mountain men would have
stroked their beards in awe, and sodbust-
ers would have rubbed their eyes as they
gawked at it.

Their 20th Century descendants will do
all this and more when they wview the
Gateway Arch of the Jefferson National
Expansion Memorial.

The Arch is America's newest and high-
est national monument, and certainly its
most unique. It is now taking shape (and
what a shape!) on the riverfront in St.
Louis, the very spot where the mountain
men and the sodbusters did gather.

It is indeed an incredible structure. It
is also one of the most challenging con-
struction projects ever tackled. An error
of a mere liy-inch in pouring the founda-
tions, for example, would mean that the
towering legs, two years later and 630 feet
higher, would never meet.

The majestic monument in gleaming
stainless steel will be such a dominant
landmark that it inevitably will come to
symbolize St. Louis, just as surely as the
Washington Monument means Washing-
ton, D.C., the Eiffel Tower means Paris
and St. Peter's means Rome. Rising 630
feet out of the flat prairie land. it will be
75 feet taller than the Washington Monu-
ment and a whopping 479 feet taller than
the Statue of Liberty. The gracefully soar-
ing structure will be as high as a 62-story
building: only 16 skyscrapers in all of the
United States will be taller. Its two legs
will spraddle a distance the equivalent of
two football fields.

Into the Arch will go 17,246 tons of ma-
terial including 5119 tons of steel and 6238
cubic yards of concrete. Its skin, which
weighs 886 tons, represents the largest
order ever placed for stainless steel. The
foundations of the two big legs are sunk
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60 feet below ground, 30 feet into bedrock.

Sometime in 1965, the keystone section
of the great structure will be slipped into
place high above those foundations, and
the Arch will become a new mececa for
American tourists. An estimated 3,000,000
visitors a year will enter a museum buried
between its legs, where they will view the
record of America’s most beloved and
exciting story, the push to the West. Then,
climbing aboard a unique “train,” they
will rise up inside either hollow leg of
the Arch.

At the top of the trainway, they will
climb a few steps to a glass-lined obser-
vation room 65 feet long. There they will
look east across the mighty Mississippi
and on for 40 miles across the rich prairies
from whence the frontier folk came. Turn-
ing, they will look west across the city
toward the grasslands that lured the sod-
busters, toward the mountains that lured
the trappers, toward half a continent that,
thanks to Tom Jefferson, lured any man
with vision.

The story of the Arch started 30 years
ago with three men of vision. In 1933,

Mayor Bernard F. Dickmann of St. Louis
was returning by train from a business
trip with two other civic leaders when the
conversation turned to the Lewis and
Clark Expedition that had scouted the
country beyond the Missouri.

“We should memorialize that expedi-
tion,” said one of the men. “Matter of fact,
we should memorialize the whole story of
westward expansion, and we should do it
right in St. Louis, the gateway to the West.”

Within days, the three men were hard
at work on a project that was to be con-
summated 30 years later, more than 600
feet above the St. Louis riverfront.
Throughout those long years there was a
determination to make the Memorial
something unique on the face of the Earth.
In order to find a suitable design, the
Arch’s Memorial Association in 1947 spon-
sored a nationwide competition. The late
Eero Saarinen, one of the world's greatest
architects, won the prize with his magnifi-
cent design for an arch, symbolizing the
gateway to the West.

Saarinen conceived the graceful struc-
ture as an inverted, weighted catenary

CREEPING DERRICKS fastened to sides of arch lift wedge-shaped sections
of arch in place. Here they are working the last (keystone) wedge up into
position. Creeping scoffold support in center is temporary building brace
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curve. A catenary curve is the form a
chain assumes when it hangs freely be-
tween two supports. When inverted, it is
also the strongest possible configuration
for an arch because all the thrust passes
down through the legs and into the foun-
dation. In all other arches, much of the
pressure tends to push the legs apart. The
Gateway Arch is weighted because the
legs are larger than the upper portion.
Indeed it is weighted, for the hollow walls
will be filled to the 300-foot level with
12,127 tons of prestressed reinforced con-
crete, which will make the Arch so stable
that the pinnacle will deflect only 18
inches in a 150-mile-per-hour wind.

In 1959, the contract for the Arch was
awarded to the MacDonald Construction
Company. At that time, a 32-year-old con-
struction man named Art Pritchard was
helping MacDonald build missile bases.
He and another man, even vounger, were
destined to become keystones in the con-
struction of the Arch. Twenty-seven-year-
old, crew-cut Ken Kolkmeier was also
building missile installations, but he was
working for the Pittsburgh-Des Moines

Steel Company. Subsequently Pittsburgh-
Des Moines was awarded the steel con-
tract for the job.

Early in 1962 the two remarkable young
men met for the first time, and found
themselves in surprisingly similar circum-
stances. Each, despite his youth, had been
chosen by his company to supervise the
$11,500,000 job. It was more than a great
responsibility; it was also a tremendous
opportunity.

“The most difficult job I had,” says
Kolkmeier, “was not only to train my men,
but to train myself. I was so impatient to
do the job that I had to force myself to
work out all the little details instead of
plunging ahead on a make-do basis. Any
construction technique that has bugs at
ground level will become a nightmare at
600 feet.”

By 1965 when the keystone section slips
into place (and the two young men have
confidence that it will fit perfectly),

Pritchard and Kolkmeier probably will
have acquired some gray hairs, and cer-
tainly will have acquired the supreme
they developed new

satisfaction that

EIGHT-CAPSULE TRAINS with eoch
copsule seating five passengers, will
run up and down each leg of the
arch to observation deck at top ot a
speed of 340 feet per minute. Eoch
capsule rides on fine bearings inside
a big ring, and paossengers’ weight
causes capsule to revolve inside ring
so the seats always remain level
Rings, in turn, hove flonged wheels
that ride on tracks 30 inches apart
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WEDGE-SHAPED SECTIONS of arch fit one on top of
the other like stacked cheeses. Each 45 ton section
is lifted by creeping derrick itself weighing B0 tons

methods to solve construction problems
that are unique in the history of the build-
ing industry.

No other arch even approaching this
size and shape has ever been built. Each
dimension is absolutely critical.

Take the possibility of a Yu-inch mis-
take in the foundation of either leg, which
could keep the two legs from meeting high
overhead. It isn't a difference of lii-inch
between the legs that is critical, but the
precise angle of the top of each foundation.
A mistake in this angle would be multi-
plied as the two probing fingers reached
toward the sky, multiplied into a catas-
trophe when they failed to meet 630 feet
overhead, The possibility isn't humorous
to Pritchard and Kolkmeier.

“Dimensions are so critical,” points out
Kolkmeier, “that we even do our survey-
ing at night when the temperature on all
three steel walls is equalized.”

In cross-section, each leg of the Arch is
an equilateral triangle measuring 54 feet
along each side at the base, and tapering
to 17 feet at the top.

Basically, the method of construction is
to stack prefabricated sections on top of
each other, like stacking wedges of cheese.
The curve of the Arch plus its taper means
that no two sections of a leg are identical.
The sections arrive from Pittsburgh on
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TRIANGULAR SPACE inside each section will taper
from 48 feet ot bose to 15'% feet at crown of the
arch. Inte it will fit a train, stairway and elevator

special flatcars and are hoisted into place
by derricks.

About 12 feet high, a section consists of
a triangle within a triangle, with the two
walls held apart by welded rods. The outer
wall is made of gleaming stainless-steel
panels Yj-inch thick. The inner wall is
made of carbon-steel panels 3g-inch thick.
After a section is hoisted into place, the
space between the walls is filled with
reinforced concrete. This leaves a triangu-
lar space inside each leg measuring 48
feet at the base and tapering to 15% feet
at the crown of the Arch. Into this small
space will be fitted a stairway of 1076
steps, a 12-passenger elevator to the 372-
foot level, and an eight-car train.

Last summer each leg, soaring skyward
right on schedule. reached the 72-foot
level, when work abruptly halted. The
derricks no longer were tall enough or
strong enough to lift the next 45-ton sec-
tions into place. It was an anticipated halt.
of course, while a weird rig was installed
on each leg.

Two huge tracks were bolted up the
outside of the leg, held away from the
polished stainless steel by cushions. Then,
on each set of tracks, Kolkmeier's men
assembled an 80-ton derrick.

The derrick consists of a big wheel (for

(Please turn to page 200)
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Tenting., Boating and Toting—All in One

Resembling an oversize ice-cube tray,
an aluminum cartop carrier converts to a
pleasure boat or a tent (on the car or on
the ground) in a matter of minutes.

Made by Go-Go Industries, 1509 Chicago

Hummingbird for the Army

Demonstrating a vertical takeoff, an
Army VTOL craft, the XV-4A Humming-
bird, hovers over a field during tests at
Marietta, Ga. Created by Lockheed-
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St., Omaha, Neb., and priced at $199.50,
Handy-Andy is 8% feet long and four feet
wide. With tent frame attached it sleeps
two adults, and with seats installed it be-
comes a convenient pleasure boat.

Georgia Co., the jet aircraft takes off and
lands like a helicopter, but can attain for-
ward speeds up to 500 m.p.h. The Hum-
mingbird is described as a research craft.



Electronic Pulse Ignition
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This do-it-your-self conversion kit for your car
seems to give easier starting and smoother
power. It also eliminates the breaker points and
reduces ignition tuneup to a simple plug change

By Jim Whipple

COMPARISON of new contactless ignition (left) and o conventional distributer
(right) shows the tiny coil (arrow) that replaces points and condenser and
makes the distributor shaft and the rotor the system’s only moving parts
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REAKER POINTS have been one of
the weakest links in automotive
ignition systems for 60 years.

Even with the advent of transistorized
circuits (p. 172 Sept. 63 PM) which
greatly reduce the amount of current in
the primary wiring, contact points making
and breaking the circuit tens of thousands
of times every minute, are still a major
stumbling block on the road to trouble-
free ignition.

Recently, as a natural follow-up to the
invention of transistorized systems, the
electronics industry developed pulse-trig-
gered ignition.

Pulse ignition, which must be combined

with transistor circuitry, eliminates me-
chanical contact points completely.

Here's how it works: A small pickup
coil wound around an iron core (or pole)
replaces the contact points on the breaker
plate of the distributor.

The tip of the coil’s iron core protrudes
slightly from the windings. This tip is
spaced a critical few thousandths of an inch
from the lobes of the distributor shaft
which formerly activated the breaker arm
of a conventional contact system.

As each cam lobe passes the sensitive
pickup coil it induces an infinitesimal
surge of current in the small coil.

You've probably seen the electronic

DYNAMOMETER TESTS carried out on relatively low-powered Chevy I, top,
showed that conventional ignition matched pulse-transistor system under
constant load. The Holley Pulsetronic system is shown on poges 92-93
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effect of the proximity of iron if you've
ever used a stud finder whose magnetic
needle responds with unerring accuracy to
the nail hidden in a wall.

The tiny current induced by each pass-
ing lobe on the steel distributor shaft
flashes to a transistor-activated pulse am-
plifier which in turn switches off the
primary current to the coil's primary
windings. When this occurs the collapse
of the magnetic field induces the high
voltage surge in the coil’s secondary wind-
ing; this surge goes to the distributor and
thence to the individual spark plugs.

Up to now pulse-triggered ignition has
been a factory installation involving a
specially modified distributor.

Ford Motor Co. developed its own sys-
tem for the top performance 427-cubic-
inch engines available as limited options
on Fords and Mercurys. GM’s Delco Divi-
sion has developed a system which in-
volves a special distributor. It's available
on high performance Pontiacs.

Bendix, Motorola and Autolight have
also worked out similar pulse systems. But
as of this writing Holley Carburetor Co.,
of Warren, Mich. has the only commer-
cially available system that can be in-
stalled on any car without replacing the
original distributor.

PM therefore obtained a Holley system
kit for testing purposes.

The advantages of pulse triggered tran-
sistor ignition are well known in the field
of high performance racing engines firing
at 7000 or more r.p.m., and under the

PULSE AMPLIFIER permits tiny impulse current from
pickup coil to switch off primary and trigger spark.
It's mounted behind grille to avoid engine heat

higher compression ratios of 13.5 and up.

But how would pulse triggered tran-
sistorized ignition work out on a strictly
bread and butter family vehicle? To find
out, we picked our own family car—a
1962 Chevy II Nova station wagon with
six-cylinder engine (194 cubic inches,
rated horsepower 120), and some 16,000
miles on the odometer. Because the car
had gone approximately 5000 miles since
its last complete tuneup and installation of
new spark plugs, we took it to a Chevrolet
dealer for a standard tuneup consisting
of new points and condenser, cleaning
and gapping of plugs, carburetor adjust-
ment and timing check.

We then took the car to a Clayton Chas-
sis dynamometer and pulled a maximum
horsepower (at full throttle) reading of
56 (at rear wheels) running in high gear
at 43% miles per hour and exactly 2500
r.p.m. Manual transmission eliminated
slippage in the driveline.

Leaving the load set in the dyno, we in-
stalled the Holley Pulsetronic System, and
after a warm up, went back on the dyno
and ran up to full trottle. With the identi-
cal load we obtained identical horsepower
at the same r.p.m. and road speed. Timing
had been carefully set for correct point
dwell with the stock contact system and
for correct degree of advance with Pulse-
tronic installed.

Out on the road the Holley system be-
haved beautifully for some 1200 miles. We
noticed effortless starting on cold morn-
ings, and smooth lugging in high gear

RESISTOR BLOCK mounts on firewall. Its job is teo
step down 12-volt current for special coil ond the
pulse amplifier. Coil mounts on side of engine block
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from 15 m.p.h. The engine seemed to rev
up more quickly both under load and with
the car in neutral. But in a series of com-
parative acceleration runs—with and with-
out the Pulsetronic system installed, we
obtained the following averages:
Pulsetronic Conventional

0-60 12.8 secs 13.0
40-60 8.2 8.1
50-70 9.1 9.2
30-60 9.2 9.0
(2nd gear)

These results pretty well bear out what
the dynomometer results implied, that in
a car with a relatively low compression
engine with low speed r.p.m. ranges of 2400
to 4400 r.p.m. the Pulsetronic system will
neither hinder nor improve acceleration
times.

Fuel economy gave the Pulsetronic sys-
tem a slight, but not very decisive edge.
With PM’s fuel meter hooked up running
at a steady 40 miles per hour and aver-
aging two-way runs, Holley's Pulsetronic
gave us 23.9 miles per gallon while con-
ventional ignition on the same run aver-
aged out to just over 23.8 m.p.g.—again
very nearly a stand off result.

Balanced against a conventional breaker
point ignition system in top state of tune
on a conventional, low performance pas-
senger car, the new transistorized pulse-
triggered ignition seems to offer but neg-
ligible gains in performance and economy.
What this system does offer the average
motorist is nearly a permanent state of
top tune.

By doing without breaker points, all
contact-point ills such as rubbing block
wear (which changes dwell) and dirt,
moisture and oxide formation, all of which
impair smooth operation, are eliminated.

Even high-mileage wear in the distri-
butor bearings which would produce run-
out or wobble and affect contact align-
ment cannot change timing with pulse
triggered ignition. True a slight variation
in air gap between pickup coil distributor
shaft may alter the amplitude of the pulse
but it will not change its timing,

Using a pulse-triggered system such
as Holley's, replacement of points and con-
denser, plus truing points and setting tim-
ing every 5 to 10,000 miles, is eliminated.
There's also no cam to lubricate.

Ignition tune-up then consists of spark-
plug cleaning and replacement, plus a
very infrequent (20-30,000 miles) replace-
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ment of the distributor cap and rotor.

Installation of Holley's $98.50 Pulse-
tronic involves attaching the pulse pickup
coil to the distributor base plate using the
same screw holes that held the old con-
tacts. Then mounting the pulse amplifier
(“Black Box").

Next comes the special coil which fits
in the standard coil bracket. followed by
mounting of the resistor block. After tap-
ping a hot line from the ignition switch
and wiring up the four units, set timing
with a timing light and drive away.

For the low-performance family car like
the Chevy II, pulse triggered ignition pro-
vides continuously smooth top-tuned effi-
cient ignition. For many. the convenience
and satisfaction of continuous top perform-
ance (as long as plugs are new or deposit-
free and carburetor stays in tune) will be
justification for the $98.50 cost of Holley's
Pulsetronic kit.

For the high performance car with an
engine that turns in the high r.p.m.s, 7000
to 10,000 and fires under high compression,
pulse triggered ignition is really valuable.
It played a considerable part in keeping
the Lotus Ford cars of Jimmie Clark and
Dan Gurney at top performance through
500 miles of all-out T000-8000 r.p.m. racing
at Indianapolis last May 30th. Even tran-
sistorized ignition with its lower voltage,
which minimized pitting and burning of
contact points, can't keep up at high revs
because the rubbing block of contact
points begins to bounce off the distributor’s
cam and interrupt firing. * ok ok

EARLIER VERSION of Pulsetronic pickup on Chevy VB8
distributor required laminated pulse wheel on shaft.
Model PM tested took impulse direct from cam lobes




PM Shopping Guide

Single or double stage? Three or
six horsepower? Hand-pushed or
wheel-driven? Here are guide-
lines to find the type you need

By Jackson Hand

ITH A SNOWBLOWER, you can

shovel a path through snow a foot
deep at a speed about half as fast as you
normally walk.

The snow doesn’t end up next to the
sidewalk, where it can cause drifts. In-
stead, it is blown 20 to 30 feet away—far-
ther if it's downwind—where it can't
bother you again. All you did was pull the
starter cord. Less, with an electrie starter.

Even if you are not too lazy to shovel
a walk by hand, you may be interested to
learn that studies of physically exhausting
chores place shoveling near the top of the
list—harder work than running up and
down stairs carrying a load, or harder than
pushing a wheelbarrow full of dirt. As one
medical authority has said: any man over
40 who doesn't walk a mile a day regularly
should drive a nail in the garage wall and
hang the snow shovel on it forever.

A snowblower, to get to basics, is a
wintertime yard machine engineered to
pick up snow from where it's a nuisance
and blow it where it doesn’t bother any-
body. There are two basic designs: single
stage and double stage, which we’ll discuss
later. Most are power driven forward and
backward. Some are self-contained units.
Others are add-on implements for ward
tractors or other power units you own.

A small snowblower may clear a path
15 inches wide, more or less. The largest
practical for typical home and farm use
might run 36 inches wide. With proper
engineering and powering, the difference
would be only the path width. In other
words, the 16 inches of snow is blown the
same distance as the 36 inches. The small-
er machine is not as fast, that's all.
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il Tips for

SNOW REMOVAL is easy with the right size blower
working at perfect efficiency. With chute at the
proper angle, snow is blown across cleared area

SPIRAL BAR iz one popular type of ocuger. The paod-
dle in the center blasts snow out of the opening in
the housing through the chute at the top of the blower

POPULAR MECHANICS



Wolower Buyers

LARGE BLOWERS, such as this 3&-inch medel, con be attached te the garden
tractor. Some tractor motors may require winterizing with special shrouds,
covers and gaskets—if the tractor is not already equipped for winter work

GEMNUINE AUGER around o central shaft. Notice the  HEAVY BLOWERS may have ouger spiraling around
skids under the front corners of the scoop. Wheels @ larger core. In all but the :mailest machines, snow
or scoops are okay, just so they sink through snow  is always gothered into the center for propulsion
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WINTERIZED ENGINE is enclosed with metal shrouds
(arrow) that are fairly weathertight. In most med-
els, heat from exhoust pipe warms the carburetor

Is there a way to determine what size
is adequate? If you have a city lot with a
short sidewalk and a small driveway, you
can clean it in short order with the small
size. But if the same sidewalk and drive-
way happen to be sunken or flanked with
shrubbery—so that snowdrifts magnify
the job—you might want to step up a size
or two. Always keep in mind that the
small machine will be more maneuverable.

Snowblower manufacturers say that the
best selling units are those that scoop
about 20 inches, this being perhaps the
“average” size. Actually, power and qual-
ity are more vital, since you may have
occasional unseasonable drifts to buck.

Many feel that a small snow machine
need not be wheel-driven, If you have
shoveled enough snow to be much inter-
ested in a snow blower, you know that
pushing the shovel into the snow is not
hard. It's the lifting that breaks your back.

Thus, you can very easily push a small
snow machine at its optimum speed while
it blows the snow away. Of course, there
is economy in the you-push-it machine,
since its smaller engine needs to drive
only the much simpler gathering-blowing
mechanism.

Big models need wheel drive, because
they are too heavy to push. But if they
need forward. they need reverse, too.
Since it is easy to move ahead faster than
the machine can gulp up the snow, you
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need two, three or four speeds forward on
big machines. Some makes have two or
more speeds in reverse also.

If a machine is wheel driven, look for
wide traction wheels and provisions for
chains—which are standard in some makes.

What is the starting price? About $90.
And that isn't bad, considering the work
you get out of the machine. (The price,
of course, is for a nonpropelled 15-incher.)

But unless you live on a farm or a
suburban estate—or at least a wide-drive-
way two-car lot, this minimum machine
may be your proper choice.

What is the single-stage versus double-
stage question? More fuss is being made
about it than would seem necessary. Side-
walk machines were first patterned after
highway-size models, which have two
stages: a gathering device that delivers the
snow to a propelling device that blows it
galley west.

You can blow snow away with either
the single or the double. The single-action
machines are usually more compact. They
may require less horsepower. Their di-
rect-action, straight-line snow blowing
usually handles the vagaries of snow—wet,

ELECTRIC STARTER on this model is enclosed to pro-
tect it from the cold. Housing (arrow) is folded
back for servicing. Cold-weather warmup is @ must
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dry, powdery, slushy, crusty, corny—with
better versatility than the doubles, That's
because a self-propelled two-stage ma-
chine may deliver more snow to the blow-
er than it can handle. Clogging may result.

The high-speed blower of the two-stage
units may pulverize dry snow so fine that
it can't be controlled, causing it to drift
back over the cleaned area. But the slow
rotation of the gathering device may lead
to clogging with wet, sticky snow. Straight-
line machines move snow to the delivery
chute and blast it out in a more or less
uninterrupted ribbon.

Two-stage equipment is best in very
deep snow. The gathering mechanism in
some models will pick up snow a couple
of feet thick; straight-action machines
need a couple of swipes at snow that deep.

What are general features to look for?
Winterized engine, variable direction of
throw, adjustable front wheels or skids
are a few. Also, traction in driven models,
easy to reach controls, enough power, and
sound engineering and construction.

Get sufficient power. You need a three
hp. motor on a 20-inch machine; up to 24
inches, four hp.; up to 36 inches, six hp.

BACK COVERPLATE on this model comes off fo reveal
the belt-powered takeoff from the engine and the
clutch system. Blower prices start at about $90

DECEMBER 1963

What is a winterized engine? A prob-
lem with small engines in cold weather is
getting them to run hot enough. A typical
engine may require a 10-minute warmup
at 30 below or two minutes at freezing.
This is even with a winterized model
which has special shrouds and covers,
protective gaskets and shields. These con-
fine some of the heat and prevent blown
snow from hampering operations. Some of
the smaller models should have a hood for
further protection.

Check out such essentials as carbu-
retors warmed by exhaust and closely en-
closed starters, which can ice up and give
you starter trouble next time.

The machine should channel exhaust
past chains and pulleys to reduce icing.
One model blows the exhaust directly on
the chain, both warming and lubricating it.

Is there a preference between two-cycle
and four-cycle? Usually, four cycles are
all you can find on the bigger units. Two
two-cycle engines are made by two lead-
ing lawnmower manufacturers. Generally,
an engine works less at snowblowing than
at mowing. The better-known makes run
better and are serviced more readily.

BOTTOM PLATE covers the bevel-gear box and chain
drive system. The shaft housing extending to the
right carries drive to the gear which powers rotor




BLOWER CHUTE on this model rotates on a 240-degree
arc to eject snow in any desired direction. This
permits snow to be tossed over most obstructions

An oversize gas tank is an advantage.
Downtime in sub-zero weather is no fun.

Which is best, a chain or belt? Most
machines are a combination of chain and
belt. Chains are used where the links and
cogwheels will be in the snow—which
would glaze pulleys and belts and make
them worthless. Belts are used where en-
gine heat or housings prevent glazing.

Movable spouts are handy. They per-
mit you to eject snow in any desired direc-
tion, to the right or left, at 45-degree an-
gles, or even at any angle. Thus, you can
take advantage of wind directions or throw
snow over obstructions—and avoid throw-
ing it on the front porch.

The front end, whether it rides on skids
or wheels should be strong enough to
carry the entire machine when you lift
the drive wheels off the ground. On smooth
paving the scraper blade rides the surface,
but on rough ground or gravel the scraper
is raised to prevent machine-gunning the
neighborhood with stone projectiles.

METAL SKIDS, or runners, may maoke for easier push-
ing with hond-powered blowers; in certoin weather
conditions, skids are also efficient on power models

MITTEN-SIZE CONTROLS permit easy disconnects, such
as when you're crossing o cleored area. Try to aveid
small controls which must be handled bare-handed

Handle height should be at a comfort-
able pushing attitude even for power
models, which must be manhandled in
tight quarters.

Disconnects should be easy to reach,
easy to operate—and mitten size. Even
with power-driven units, at least one
manufacturer provides clip-on steel run-
ners for the back wheels to be used in
hand push conditions. In a light snow it's
convenient to turn off the rotor and let
the machine drive itself until the scoop
is full before turning on the blower. Some
makes have disconnects for drive and
rotor independent of each other. This way
you can hand-push and blow, and you can
go across cleaned areas without blowing.

Disconnects mean clutches of one kind
or another. Check the machine you buy
for a clutch appropriate for the weight and
power involved. Ratchets are common on
larger equipment; idler pulleys may do the
job on lighter machines.

Basic design features to look for are
a short wheelbase and sleekness of design.
Clean design means fewer places for snow
to catch, melt and cause rust. Snow caught
in the chute cakes easily and causes clog-
ging. The short wheelbase makes for eas-
ier movements.

Balance is also an important factor in
blowers. A machine at rest should have its
front wheels or skids firmly on the ground.
But you should be able to push down on
the handles to raise the front easily. This
permits you to attack drifts with a rock-
ing motion. With forward power off, the
blower can be pushed into the top of a
drift, then can be hit again at ground level.

Finally, look for a shear pin or slip-
drive to save costly repairs if the blade
hits an immovable object. * ko
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Oil Finder

A gas-explosion cham-
ber held to the ground by
an 18-ton vehicle is tak-
ing the place of the “shot-
hole” technique for find-
ing oil deposits.

Echoes of shock waves
sent into the earth are
recorded on geophones in
the Sinclair Oil unit.

Rough-Sea Copter

A new helicopter devel -
oped for Britain's Royal
Navy has a special under-
carriage which enables it
to land on a rolling deck.

In a recent demonstra-
tion, the five-seat West-
land Wasp came down
successfully on a 24-
square-foot test platform
that was tilted by an elec-
tric motor to an angle of
four degrees.

Flat-Out Racer

With a body so small
the driver must lie down
inside it, the Hadi-3 is
claimed to be the smallest
racing car in the world.

Russia's Kharkov High-
way Institute, which built
the car, reports that a
500-¢c.e., motoreycle en-
gine can push the sleek
little wvehicle along at
speeds which range up to
160 miles per hour.

Lion-Proof TV

This lion has not cap-
tured himself a man. The
man is riding a miniature
“auto” encased in a cage,
to determine the lion's
reaction when a ecar is
driven inside the lion's
den.

A hand-held TV cam-
era relays the animal's
movements to a screen
outside. Test showed lions,
frightened by engine
noise, won't attack driver.
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Animalport

Whether he swings from trees or crawls on
his belly, a guest gets the royal treatment
at this zoological spa — the Jungle Hilton

By Charles Mathis

FORSAKING THE OCEAN ROUTES for a taste of jet travel, a trie of performing
porpoises get a sponge bath from an ottendant. Caught in the Gulf of Mexico
and trained in Florida, talented dolphins will perform at Philadelphia Aquarama

TRAVELING 15 WEARISOME, ond an occasional guest ot Animalport arrives in

a state of irritation. Refusing to leave her crate, an ostrich casts a baleful eye
at an ottendant wheo is careful to coox her with foed from a safe distance
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N NEW YORK there is a small exclu-

sive hotel where the guest register

reads like a page from Winnie the Pooh.

Ponderous pachyderms in from Ceylon
enroute to Akron, Ohio. The Diving Horse
on her way to Europe after a successful
season at Atlantic City. A lady chimp in
from Texas to make her bow on television.
Monkeys and mice, parrots and porpoises,
all members of the animal “Jet Set”"—just
stopping over.

Animalport, a $300,000 animal hotel
operated at New York International Air-
port by the A.SP.C.A. has been host to
more than 150 species of animal, bird, rep-

JET AGE TORTOISES lumber across the apron ot New
York International Airport on their way to lodgings
during o loyover in their trip to @ zoo in the U.S.
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tile and fish since its opening in 1958.

Shipping animals by air has grown in
popularity along with the growth in size
and speed of cargo planes since the end of
World War II. It proved economical to
have animals moved quickly, eliminating
much sickness and death of waluable
cargo. But along with the popularity came
more problems. An elephant might have a
three-day wait in New York for a cargo
plane heading for New Orleans, and it was
difficult to care for an elephant in a bag-
gage room—to say nothing of a king cobra
or 1500 wild monkeys.

There was need for creature comforts at

THOROUGHBRED RACE HORSES are frequent visitors
to Animalport. This group arriving from Europe will
receive wusual VIP treatment for visiting royalty

‘---'*'"'-- -
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LIKE AT ANY HOTEL, there is olwoys o guest with o

prickly dispesition. This grouchy fellow reacts to

the ASPCA’s general policy of affectionate care




AFTER A PLEASANT STOPOVER at Idlewild, a pair
of ducks board a jet airliner to head south the easy
way. These two are valuoble trained performers

Idlewild Airport, and when Animalport
was opened the guests arrived by “leaps
and bounds.” The facilities are so swank it
was once referred to as the “Jungle Hil-
ton.” For a polar bear there is special air
conditioning, and for tropical birds, tem-
perature and humidity control. There are
outdoor exercise areas and Veterinarians
are on duty at all times.

The kitchen has its problems. When a
pair of temperamental pandas turned up
their noses at the usual menu, calls for
help went out to the Bronx Zoo and the
New York Zoological Society: Soon the
Pandas ate a hearty meal of special bam-
boo shoots—found in a Chinese restaurant.

When a shipment of squirrel monkeys
is coming in, the kitchen has to stock up
on orchids, the only thing they'll eat.
Eagles and lions like raw horse meat, but
polar bear cubs have to be fed dried milk,
oleomargarine and dog food.

Room rates at Animalport range from
fifty cents a day for pheasants, ducks,
turkeys and geese. to seven dollars a day
for a horse or an elephant. Boxes of mice,
chinchillas, raccoons or skunks get the
dormitory rate of one dollar a day. Dogs
are charged according to size. Rabbits
have the best deal. Two dollars a day per
box and no extra charge if they multiply
during their stay.

Like any hotel for transients, Animal-
port has the occasional problem guest.
George Bauer, manager of the shelter,
tells of a lion that was shipped in from
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A PAIR OF PRETTY GIRLS arrive in Mew York. This
Queen of the Jungle will get the $7 o day Royal

Suvite ot Animalport, complete with room service

Europe. “The sign on the cage said you
could take him out, but it neglected to
say you'd have trouble getting him back
in." The lion was in a room with eight
pounds of raw meat, and when it finished
eating no one could get near him. He pro-
ceeded to knock over a can of detergent,
then managed to turn on a water faucet.
By the time enough men arrived to sub-
due him, the lion was rolling in a moun-
tain of suds.

And there was the time a big chimp
broke loose from his cage. “I was in the
waiting room filling out the forms for a
woman who was waiting for her dog,”
explained Bauer. “Suddenly the woman
said, “My God, what’s that?” I looked up
and there was this big chimp sitting in
the chair across from the woman. I was
startled, but I didn’'t want to alarm the
woman. So I got up and walked over to
the chimp. I nudged him on the arm and
snapped, ‘G'wan, get back to work!” The
chimp got up and left the room, and I just
went back to the paperwork. I still wonder
what that woman really thought.”

For the most part this zoological hos-
telry operates without mishap. taking
every possible precaution for the well-
being of its guests.

“We have a nice place here,” said Bauer,
who was a New York City mounted police-
man until his retirement. “Our clientele
might seem a bit strange,” he added with
wry humor, “but you should see the hotels
in town."” * ok ok
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WARLINGHAM, England—Road han-
dling of the new Hillman Imp is extraordi-
narily good, although the car is touchy in
gusty side winds and on bumpy curves.
Then the swing-out action reminds you
that 62 percent of the weight is on the
rear wheels.

Nevertheless, with rear tires at 30
pounds and fronts at only 15, the car is so
skillfully set up that the tail-heavy feel
common to most rear-engine vehicles is
almost canceled.

Steering is fast, light, accurate and
virtually neutral, with gently controllable
understeer under heavy acceleration in
spite of the super-sensitive pneumatic
(that's right, air in a hose!) throttle control.
The turning circle is only 28 feet across.

The Imp's all-synchro. four-speed gear
box is one of the fastest and smoothest I've
tried. True, its rear axle ratio won't let
you attack steep hills vigorously, but

IMP'S 42-HP. ALUMINUM rear engine has 10:1 com-
pression ratio, is conted 45° to control body roll
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HILLMAN'S NEW, 82-inch-wheelbase, four-possenger,
two-door goes from 0 to 60 m.p.h. in 23.2 seconds

Wringing Out an Imp

transmission ratio spacing is good. Top
speeds through the gears, by the Imp's
speedometer, were 23, 45, 70 and 78 m.p.h.

Although driven hard through PM'’s test,
the Imp averaged 33.2 m.p.g. (U.S.). The
average driver can expect 33 to 38.

For comparative accelerations against a
BMC Mini, I averaged four runs at each
speed. The 1540-pound Imp ranged from a
second ahead in the 0-30 to five ahead
(13.8 seconds) in the 0-60 runs. Doing 20-
40 in high, the Imp was 3.4 seconds faster.
Its engine showed no strain at 5000 r.p.m.
where its power peaks. It cruised at 70
without fuss and reached 78 as top. But
steering tended to vibrate at high speeds
and there's considerable road noise on bad
surfaces that can be irritating.

The U.S. price, at press time, was un-
announced, but it's expected to be priced
somewhere between $1500 and $1600 east
coast POE.—Michael Priestley

TAIL-GATE LOADING via the swing-up bock window
with fold-down back seat gives station wagon utility
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FLIGHT INSPECTION plane crosses Instrument Lond-
ing System while ground technician follows it with
theodolite to check occuracy of system’s signals




Ride With the

Skyway Crash Preventers

Could that accident be repeated? Are those
aerial thruways clear and well-marked?
FAA’s airborne detectives will soon find out

By Kevin Brown

T WAS THE MOST disastrous crash in aviation
history. A DC-8 jetliner and a piston-engined Con-
stellation—one bound for New York's Idlewild airport
and the other for nearby La Guardia airport—collided
in zero visibility 5000 feet above Staten Island on a
foul December day in 1960. Pieces of the planes and
the bodies of 128 persons aboard were scattered over
a wide area of the Island and Brooklyn.

Thirty minutes later, after the flight plans of both
wrecked planes had been studied, a DC-3 with Fed-
eral Aviation Agency markings and a crew of FAA
technicians took off into the gloom. Their grim task
was to fly the same approach routes taken by the
planes up to the moment of collision. With supersensi-
tive instruments and precise recording equipment,
they checked the radio and radar ground facilities used
by the planes to see if any were at fault.

They found nothing amiss. Six months later the offi-
cial report substantiated their findings. The DC-8's
flight recorder showed that it had flown past its as-
signed holding point into the path of the slower Con-
stellation. The Connie and the ground navigation aids
were blameless.

The flight that day by the DC-3 involved a sort of
aeronautical “autopsy.” The plane was one of an FAA
fleet that includes propjet Convair 440s and purejet
Boeing C-135s. Its assignment was one of the more
dramatic operations of a little-known wing of the
United States government—the flight inspection serv-
ice. Almost daily, these craft are in the air quietly
flying less spectacular but necessary routine missions
along the air lanes used regularly by private, business,
military and commercial aircraft.

Flight inspection’s principle duty is to keep a con-
stant watch on the “roadways” in the sky to make
sure they are safe to fly. In effect, they see that the
“white lines” are “on straight.” The job is one of pre-
ventive maintenance—continually checking each piece
of navigational equipment to make sure it is function-
ing properly. The service’'s goal is perfection. Not a
single air crash in this country has ever been caused
by a failure of any part of the navigational system.

Recently, Popular Mechanics asked the FAA if it
could ride along on a flight-inspection mission to
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SURVEYOR'S THEODOLITE is set ot predetermined
angle and technician with mike tells pilot which
way to fly to keep plane lined up in its crosshairs

LANDING APPROACH is made over ILS heu;ing
{right) on clear day. In zero visibility, however, pilot
would depend on IL5S signals, hence constant checks

see how such perfection is maintained.

Basically, flight inspection is divided
three ways, corresponding to the three
levels of air usage. DC-3s check the low-
level routes commonly flown by private
aircraft. More important, they do most of
the inspection of navigational aids around
airports, and they trouble shoot any kinks
in the system that may be found by the
other two fleets. The Convairs inspect the
air lanes at medium altitudes up to 24,000
feet. These are the routes flown by prop-
driven commercial airliners and some
business aircraft. The C-135s (military
version of the Boeing 707) fly the jet
lanes above 24,000 feet—the skyways
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VORTAC STATION, one of major en-route naviga-
tional aids, has typical overhanging roof to keep
signals from hitting ground or other rough terrain

o

NATURAL INTERFERENCE con affect ground signals.
Trees can cause rough signals, ond mountain peaks
can block out signals to planes flying behind them

flown by jetliners and most military air-
craft. There is some overlap because the
same navigational facilities are used at all
three levels. However, because of the pe-
culiarities of the equipment itself and the
terrain that surrounds it, the same facil-
ity may produce a different signal at dif-
ferent altitudes. Hence, the three checks.

We chose to go on one of the jet flights.
Starting from FAA headquarters at Okla-
homa City, Okla., we flew south to
Brownsville, Texas. on the Mexico bor-
der, then winged westward to California,
and finally north to Seattle. Wash.. near
the Canadian border. The mission in-
volved a total of seven air hours and
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RECORDING EQUIPMENT (foreground) keeps recerd
of inspection flight mode by outhor. Technician mans
panel which receives signals from ground stations

POSITION PANEL records exact position of plane at
any instant along flight path. On author's flight,
more thon 1800 instants were “frozen” for analysis

ROUGHNESS

MAN-MADE INTERFERENCE can be coused by power lines, industrial machines
or metal surfaces such os roofs. Effects include scalloping, or twisting signals
into rhythmic pattern; roughness, a jogged pattern; or bending, o curve

2089 air miles. Next day we reversed the
course, double checking 22 “on-course”
facilities and 28 additional facilities lo-
cated left or right of our course. After
two days we had recorded 1800 separate
items of information about all of them.

Qur jet flight had been mapped out well
ahead of time. The routes are chosen be-
cause of periodic inspection (all facilities,
depending on type, must be checked ev-
ery 30 days to 6 months), because of re-
quests from either pilots or FAA ground
personnel, because of installation of new
equipment or resumption of service of
some facility shut down for maintenance,
or to establish new air routes.

DECEMBER 1963

Our crew consisted of three pilots and
a flight engineer, who handled the flight
itself, and four electronic technicians,
who handled the inspection. After take-
off, Jack Fowler, the chief technician, sat
down and explained what they were go-
ing to check and how they were going to
go about it.

The major navigation facilities for air-
craft, he said, can be divided between en-
route facilities used in flying from one
airport to another, and terminal facilities
used at the airports.

The major en-route facilities include:

VOR Stations—(Very-high-frequency
Omni-direction Ranges, 108-118 mega-
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cycles). These are the backbone of civil
airways. They send out homing signals
and an infinite number of beams. For
practical purposes, however, only 360
beams (now called radials) are used, cor-
responding to each point on the compass.
A pilot can dial into the VOR station and
it will tell him what radial he is on and
whether he is flying to or from the station.
Or he can pick another radial, and the
station will tell him whether he is left
or right of this radial and how far. The
FAA selects certain radials from each
VOR station and they are marked on
maps as airways, and given names and
numbers the same as U.S. Route 66 and
other highways, The DC-8 mentioned
earlier, for instance, was flying Victor
Airway 123, the 62-degree radial of the
Robbinsville VOR station in New Jersey.
TACAN Stations—(Tactical Air Navi-
gation ranges, operating on ultra-high-
frequency channels from 962 to 1213
megacycles, with some gaps). These are
the military equivalent of VOR stations,
with the addition of distance-measuring
equipment. The DME measures the dis-
tance the plane is from the station, wheth-
er flying toward or away from it.
VORTAC Stations—These are combi-
nations of VOR and TACAN stations,

serving both civil and military aireraft.

Air Route Surveillance Radar—Radar
sites that track all aircraft, keeping them
safely separated and helping them avoid
bad weather.

The major terminal facilities are:
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Airport Surveillance Radar—Perform
the same function as ARSR, except they
are separating aircraft that are taking off
or landing.

ILS—Instrument landing system, prob-
ably the most critical of all facilities be-
cause they are bringing aircraft down
into contact with the ground. These must
be checked every 30 days.

In addition, radials from some VOR and
VORTAC stations, where they cross ra-
dials from other stations, are designated
as intersections for turning from one air-
way onto another, or as reporting points
where planes are required to announce
their position to traffic controllers, or as
holding fixes. The ill fated DC-8 was to
hold at “Preston intersection"—the cross-
ing of the 50-degree radial from Robbins-
ville VOR and the 346-degree radial from
Colts Neck VORTAC. The two radials
met above Preston, N.J., but the DC-8
missed it and flew on to tragedy.

After describing the facilities, collec-
tively referred to as NAVAIDS (naviga-
tional aids), Fowler showed us the equip-
ment that does the checking.

“The first panel,” he explained, “re-
cords the route of flight, checking the sta-
tions and all their component structures,
including intersections, reporting points
and holding fixes, to see that they're all
where the maps say they are.

We moved behind another technician.
“The second panel records the stations to
either side of the route of flight, as many
as six at one time, He takes 10-degree
cuts, checking radials from each station
at intervals of 10 degrees. If every 10th

{Plecse turn to page 194)

ACTUAL RECORDING taken from flight record
maode on author’s trip. Tracings show plane fly-
ing over Shreveport YORTAC. Wild scribblings
were made as plane passed directly over sta-
tion ond signals were momentarily blocked
out. Trocings are loter onalyzed by computer
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Magnetic Mixer

Magnets do the stirring
in a new electric beverage
mixer.

A plastic-coated magnet
(arrow), dropped in the
drink, whirls when the glass
is placed on the electric
Magno-Mix base. The mag-
net's rotation, which creates
a whirlpool effect, can be
regulated for gentle or vig-
orous mixing.

Made by Consolidated In-
dustrials, Magno-Mix—with
four mixing magnets—sells
for $29.95 from Zofer & Co.,
Box 5301, Richmond, Va.

Pocket-billiard fans can now set up a
regulation size table in a basement or
playroom without the frustration of re-
moving doors and walls to get it in.

The nine-foot table comes in two parts
with folding legs to permit easy storage

Rail Roller

Abandoned railroad tracks
may offer pleasure drivers
relief from over-crowded
highways with the develop-
ment of a trolley truck for
carrying an automobile.

The car's back wheels rest
on rollers which drive a
chain to the trolley wheels.

Invented by an English-
man, Charles Prescott. the
trolley is geared so that a
car speedometer reading of
60 m.p.h. means the trolley
is travelling at 30 m.p.h.
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Portable Billiard Table “Breaks” in Two

when extra floor space is needed.

Manufactured by Superior Industries
Corporation of West Haven, Conn., the
table retails for $300 and comes equipped
with billiard balls, cue sticks, score beads,
triangle and cue chalk.




X-Raying Atoms

New trickery that lets scientists “‘see’” atoms may

lead the way to weird plants, animals, supermen
By Martin Mann

TRONGER STEEL, reliable transistors,

new synthetics, and now the ultimate
secret of life itself—all these are the pay-
off from a scientific trick. No sleight-of-
hand, this trick requires a lab full of ap-
paratus, great mathematical skill, and
sometimes an electronic computer. But it
pulls off the “impossible™: It lets you “see”
the atoms that make up molecules, even
though atoms—paradoxically—are really
too small to be seen.

The trick of seeing unseeable atoms
uses X rays, but not the way your doctor
does. It's not new. But it is becoming in-
creasingly important as scientists probe
deeper into nature’s most intimate secrets.

BUSINESS END of o super-power X-ray machine at
Waestinghouse research laboratories can look into the
heart of crystals and “see’ arrangement of aotoms
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Last year two Nobel Prizes went to
scientists whose mastery of this intricate
technique, called X-day diffraction, deci-
phered key molecules of life: Two body-
engine chemicals named myoglobin and
hemoglobin, and the all-important “thread
of life,” the strange DNA that carries your
heredity and makes you what you are.
The consequences of the DNA discoveries
alone are awesome to imagine. Now that
this molecule’s design is known, its atoms
might be juggled to change heredity. In-
herited diseases could be corrected. To-
tally new plants and animals, undreamed
of before, might be evolved in test tubes.
Conceivably, an injection of souped-up

PRETTY DESIGN, opposite page, is from X-ray diffrac-
tion of an ice crystal. Actual atom arrangement
in the ice con be deduced from these reflections
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DIFFERENT ATOMIC PATTERNS inside o piece of

steel indicate chonges in arrangement of atoms as
temperature hits 1335 F. Hot pattern is ot right
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ATOMS IN SOLIDS are set in rows and in
layers os shown in this diagram of o rock salt
crystal. X rays passing through reflect only
when they hit the center of any one alem
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PLOTTED on tiers of transparent plates, mathematical analysis of X-ray
diffraction dot meosurements produces a three-dimensional diagram of the
molecule. Groups of closed lines indicate atoms. Arrow points to blood heme

DNA could convert a man into a super-
man—or a docile slave.

Less fanciful results of the X-ray view
of atoms and molecules are routine today.
Steelmen get an X-ray look at atoms as
they group, twist, and line up during heat
treatment. Transistor makers count the
“dope” atoms added in delicate propor-
tions (sometimes one to a hundred mil-
lion). Diamond growers use X ray to
prove that their arrangement in synthetic
crystals is a true diamond arrangement.

It takes a trick to visualize an atom be-
cause the atom is smaller than the length
of a wave of light. The light wave cannot

pick out an atom, any more than a pipe
wrench could pick up a watch screw. X
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rays are shorter than light. But you still
can't make an X-ray shadow picture of
atoms inside molecules like the X-ray
shadow picture of bones inside a human
body. There are too many atoms, too
small, and piled too close together.

The trick is trickier than that. It works
because of the way all solid things are
made. Their atoms are packed evenly in
rows and layers, like eggs in a crate.

Back in 1912, when Max von Laue in-
vented X-ray diffraction, this neat habit
of nature was presumed, but not known
for sure. Von Laue did not care very much
about atoms; he was hot for X rays, then
still a deep, dark mystery. But one day he
dropped in on a bull session debating
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the presumed atomic pattern. Someone
guessed the spacing between atom centers
ought to be, as physicists say, “on the
order of” 1/250,000,000-inch.

Inside von Laue's head the light bulb
went on. Inspiration struck. For von Laue
thought that X rays might be waves just
about that long. He had his assistants per-
form an experiment.

They shined X rays straight through a
crystal onto photographic film. They got
a pattern of dots, a rather pretty pattern
like a design for surrealistic embroidery.
This historic picture proved von Laue’s
point: X rays are waves. They made vis-
ible the atomie architecture of matter, led
to astounding discoveries, and now are
solving the greatest mysteries of life.

Von Laue'’s pattern was caused by re-
flections of X rays. What happens is this:

Most of the X rays pass between atom
centers. But some rays are bounced back
by individual atoms. These reflections
come at regular separations: One X ray
may be reflected by an atom in one layer:
the next reflection cannot occur until
another X ray crosses between layers and
bounces off an atom in the next layer.

This is where the similarity between
the length of an X-ray wave and the spac-
ing between atom layers comes in. Some-
times the distance an X ray travels from

FINAL MODEL of o hemoglobin molecule in wire
and string depicts groups of atoms twisting around
{white cord) iron atom (gray ball). It was deduced
from o mathematical diagrom like the one opposite

DECEMBER 1963

one layer to the next just equals its wave-
length. If it is reflected at the second layer,
it must travel the identical distance back
out past the first layer. When it goes past
the first layer, it will be right in step with
another X ray reflected by the first layer.
That means reflected ray No. 2 adds onto
reflected ray No. 1 and strengthens it.
The same thing happens at other atom
layers through the solid erystal. So, when
things are lined up correctly, you get a
strong X-ray beam reflected back out of
the crystal. When things don’t line up just
right, you get a weak, diffuse reflection.
This creates the pattern of spots on film.

It sounds as though a few measurements
of the spot pattern would allow you to
plot the layout of the atoms. It's not that
easy. For one thing, some X-ray reflec-
tions are “retarded” more than others—
they travel farther inside the crystal, past
more atom layers, before they are reflected
back out. So, you can't pin certain spots to
certain layers. The scientist must first
guess at the plan of the atoms, then calecu-
late the pattern which his plan would
create, and see how his calculated pattern
matches the one he got on film.

For the complex molecules of life, such
as DNA, deducing a reasonable picture of
the atomic layout takes real genius (and
a big electronic computer.) * ok k

PORTRAIT of blood compound myoglobin by X-ray
diffraction gives clue to atom locations, but Mobel
prizewinners who took it had to measure light val-
ves of 250,000 dots to get true atom structure




Supersonic Airliner in Mockup Stage

Moving toward supersonic speeds in commercial air
travel, the first mockup of the Concord Anglo-French air-
liner has been built by British Aircraft Corp.

To simulate landing attitude, the cockpit of the model
can be raised and lowered hydraulically. Shown in raised
position, the cockpit visor of the new aireraft is retractable,
as it would be in supersonic flight to reduce drag.

Air Force Gets Its First All-Jet Transport

First all-jet cargo transport for the Air Force is the
C-141A StarLifter built by Lockheed. The craft, capable
of flying 550 m.p.h., weighs 316,000 pounds and can carry
a load of 90,000 pounds for short distances. It can haul a
50,000-pound pay load 4000 nautical miles.

On hand for roll-out ceremonies was a tiny Wright Flyer
(right), described as the world's first military transport.

u.S. AIR FORCE

ol U s
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Ring for Long Cadlls »

Capable of communicating
to earth from an orbiting
spacecraft, a tiny ring-
shaped antenna fits inside
an astronaut’s helmet.

The new Northrop anten-
na allows the wearer to
carry a self-contained trans-
mitter-receiver without a
projecting whip antenna. It
also eliminates the need for
a connecting cable to the
space vehicle's communica-
tion system.

KEnown as the Directly
Driven Resonant Radiator
(DDRR), the antenna han-
dles all radio frequencies,
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Airborne Water Skier

Literally riding on air, a water skier
flies two feet above the water on Dynaflite
hydrofoils attached to his skis. Made of
aluminum in the shape of airplane wings,
the hydrofoils start lifting a skier out of
the water at about eight miles an hour and
can carry him up to 35 miles an hour.

Tank Driver Lies Down on Job

Operated by a driver in prone position
(inset) who sees through a periscope, the
British Army’s newest tank is a 50-ton
dreadnaught sporting a 120-mm. cannon.
Protected against radiation, the Chieftain
is amphibious, runs on multi-fuels, goes 25
m.p.h., has infrared lights for night fights.



New for
Your Home

BENCH STORES papers or magazines
in bundles. When bench is full, tie up bun-
dle, remove it, restring “tie-dv"” (in 15 sec-
onds) and start over, Finished unit (12 by

15 by 18 inches), scissors and cord costs
$1495. Yield House, N. Comway, N.H.

WASTE CAN rests under sink, attaches to
cabinet door out of sight. Pushbutton opens
tight lid. Rubber gaskets insure silent opera-
tion. Price: $7.98 in enamel: $10.98 in stainless.
By Beautyware, 225 42nd St., Brooklyn, N.Y.

UNDERGROUND HOME-PLUMBING kit pro-
tects pipes from corrosion. Magnesium anodes
are buried in ground; wire from anodes is
clipped to outside faucet for cathodic protec-
tion, $18. Corrosion Services, Sand Springs, Okla.

POPULAR MECHANICS



FREEZER-REFRIGERATOR in furniture fin-
ish becomes room divider with bookcase or desk
uttached to back of frostless unit. lts glass doors
slide open easily, and cutting board folds down
into snack bar. Refrig. (top): 13 cu. ft.; freezer
fbottom ), 10 cu. ft. Studebaker, South Bend, Ind.

HOME WATER-CONDITIONER central con-
trol has vacation bypass lever to shut off water
soft process when family's away. 24-hour cycle
time dial sets day or days for regeneration. The
Lindsay Co., 1381 Marshall Ave., S5t. Paul, Minn.
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VACUUM CLEANER weighs but five pounds,
features high-speed revolving brush and built-in
cord storage hooks, Disposable bag, fingertip
on-off switch and nylon rollers for carpet or
bare-floor use provide easy mobility. The price
is under $1995. By Sunbeam, Chicago, Ill.

HANGING ASHTRAY of durable ceramic saves
surface space, but hangs within reach, 12-inch
diameter hooded design adapts to owtdoor use
as planter or feeder. Price: $1195; Shop-
per’s Window, 1230 Barott Rd., Lajayette, Calif,
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Army's Ski Slide

Army arctic troops, wearing skis and
carrying snowshoes, packs and rifles, now
rappel from a helicopter when they want
to down in a hurry. This avoids the “bliz-
zard” created by a copter landing in snow.

Any Time. Anywhere

If you need 19 simultaneous readings of
times around the world and tides and
stars, the Spilhaus Space Clock is for you.
It's a perpetual calendar, too, giving the
day and month, time in major U.S. cities
and local, World and Universal time. Price
is $150: Edmund Scientifie, Barrington, N.J.

Half-Dollar-Size Fuel Pump

Small gasoline engines, such as those on
lawn mowers, chain saws and marine en-
gines, can be equipped with a tiny fuel
pump the size of a 50-cent piece. The ACF
Industries unit needs no elbows or special
fittings. It operates from engine pulsations
and can function in below-zero weather.
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One Size Larger and You Can Ride ‘Em

- “The Big Deuce" is the latest in a line of large-scale

T~ car models, this one representing a customized 1932
3 Ford. It's 20% inches long and has a 13Y-inch wheel-
base. The 1l%-inch-scale Deuce is contrasted here
with a l%-inch-scale model of a 1934 Ford, also by
Monogram Models, Chicago, Ill. The kit costs $14.98.
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Tire Cleats for Snow

Heat-treated eighth-inch steel cleats
are a quick answer to snow or mud trac-
tion problems. They're mounted on web
straps that pull up extra tight as the
buckle is closed. The cleat sets are offered
at $4.95 a pair by Master Craft Products,
1900 Euclid Avenue., Cleveland 15, Ohio.

Kitty Has a Sidecar

Passengers or groceries can ride in the
sidecar that comes as an option with the
Skat-Kitty scooter. The scooter is priced
at $169.95 with a two-cycle engine and
$179.95 with a four-cycle. The sidecar is
$49.95 extra. Made by Projects Unlimited,
1926 E. Siebenthaler Ave., Dayton, Ohio.
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The Silent War in

THE HELICOPTER is the most potent
search-attack addition made te hunter-
killer (HUK) groups since werld War L
In on octual ASW tactical formation,
surface, oir and sub-surface search units
are spread wide over the sweep area
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Liquid Space

Aireraft carriers steel for a new role as our
hunter-killer force sharpens its claws in the
deadly cat-and-mouse game with Russia’s subs

By John P. McNeel

KILLER SUBS like the otom-powered USS Tullibee use powerful new sonar
devices to search out missile-firing enemy craft lurking in the oceon deeps.
Transducers projecting from both ends distinguish killer from attack subs

“LDDKS LIKE a definite contact this
time, sir.”

The tired sonarman peered anxiously
at the revolving sonar repeater in the car-
rier's CIC, or Combat Information Cen-
ter. Eerie red and yellow lights glowed
from the radar and sonar screens. Voice
radio receivers crackled with a dozen in-
coming reports from the sub hunters—
destroyers, helicopters and patrol planes.

Beside the sailor, a lieutenant in rum-
pled suntans listened intently into ear-
phones, a grease pencil poised over the
screen of a radar repeater. Quickly, he
made a few notations on the screen, turned
and gave the control officer on the raised
dais behind him a summary of the data.

Then he turned to the sonarman. “Liooks
right,” he said, “but you never can tell
with sonar. It may be only a couple of
whales mating.”
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Tension was mounting in the over-
crowded CIC room. For eight and a half
hours the task force men had been strain-
ing every nerve to track down a lurking
submarine. A half dozen “wolves” (un-
identified underwater objects) had been
reported by patrolling helicopters and
S5-2D Trackers: all of them had dribbled
out into nothing. This time it looked like
a solid contact, now 15 minutes old.

Some 95 miles in front of the carrier, a
patrolling E-1B Tracer plane, circling at
1500 feet altitude, was acting as a standby
CIC. Impulses from its odd-shaped “um-
brella” radar dome had been the first to
pick up the new contact. In the inky
blackness of the predawn watch, some-
thing had surfaced. True, it could be a
couple of amorous whales. Or it could be
a sub’s periscope.

Not having any sonar apparatus or at-

123



5-2D TRACKERS ormed with conventional torpedoes E-1B TRACER is a search craft only. It hes ne weap-
bombs, rockets and nuclear depth bombs cruise at ons but its long-range umbrella-shoped rodar sys-
140 knots ond con stoy on patrol for several hours tem can pick up sub periscopes ot great distances
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TRACKER AND TRACER aircraft fly vorying search
potterns, often one on top of the other. In a pinch,
E-1B's con act a: a roving CIC directing operations
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tack capabilities, the E-1B pilot had or-
dered the nearest helicopter into the con-
tact zone. Lowering a sonar transducer
(sonobuoy), the 'copter men made almost
instant contact with whatever lay beneath
the surface. Confirm. But was it a sub?
They couldn’t be sure.

Quickly, the pilot asked Carrier CIC to
send in an S-2D Tracker plane. If its MAD
(magnetic anomaly detector) boom sensed
a disturbance in the earth’s magnetic field,
the contact was almost certainly a sub-
marine, He recommended that destroyers
stay clear of the contact zone. Their noisy
screws might alert the sub and interrupt
air contact.

Back in the carrier CIC, the control offi-
cer flashed the E-1B’s plan to the admiral
on the flag bridge. FlagPlot concurred.
This would be an air kill.

Thus, another “enemy” submarine was
tracked down and “erased."” The planes
and copters were from the USS Essex,
oldest carrier in the fleet, but the newest
in anti-submarine warfare (ASW) capa-
bilities, Her vital function in tactical war-
fare is leading the way for many other
fleet carriers that soon will be switched
from strategic to tactical missions under
a recent, dramatic Pentagon decision.

Recently, I spent six days at sea on the
Essex watching her complement of de-
stroyers, planes and helicopters hunt
down submarine “intruders”—in this case
friendly subs in ASW exercises.

We steamed out of Norfolk on a gray
March day, headed for deep water. For
two days and nights, the carrier pilots
carried out carrier qualification landings
on a round-the-clock basis. Looking from
the control tower like giant insects, the
squat E-1Bs and sub-killing S-2D planes
lined up to be flung off by catapult at one-
minute intervals.

All day long and through the night we
could hear the grating roar of the arrest-
ing cables being dragged back into place
across the deck after a landing. Swift
SH-3A attack helicopters (ASW men call
them helos) lifted off the deck and were
soon mere dots in the distance.

On every horizon, dim moving shapes
would suddenly materialize into speedy
destroyers knifing through the water like
leaping dolphins. On the third day out,

ATOM-POWERED SUBS con lurk indefinitely in deep-
sea conyons, behind submerged peaks or in thermal
layers, virtually immune to searching senar signals
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TRACKER planes, armed with a full range of search
and attack weaponry, extends the HUK group’s po-
tential submarine-killing range by hundreds of miles

tiny jet fighters came barreling out of the
sky from shore bases to practice carrier
landings and takeoffs. This was a show
that brought out even hardened Navy vet-
erans; every deck on the island super-
structure was jammed with spectators.
The reason was soon obvious.

Every landing by a jet on a moving car-
rier is a heart-stopper. Unlike prop planes,
the jets have to hit the deck full throttle.
Otherwise, if they miss all five arresting
cables, they can't resume power soon
enough to take off again. They'd probably
just dribble over the bow into the water.

Next day the big carrier, scarred vet-
eran of many a Pacific battle, steamed into
the 12,000 square-mile zone where a fleet
submarine lay in wait. Eight destroyers,
radar and sonar apparatus pinging, took
up battle stations around the horizon.
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LULY, the Navy's lethal atomic depth bomb, can be
handled by nearly all fleet aircraft. Its tremen-
dous kill range gives subs little chance to escape

NEWEST ADDITION to ASW team is DASH, drone anti-
submarine helicopter. Stationed on destroyers, it can
be sent winging to undersea targets by carrier CIC

The ASW problem was set to start at
1900 hours (7 p.m. to landlubbers). In the
darkened CIC room, nerve center of the
entire hunter-killer (HUK) group, junior
officers and enlisted men manned sonar
and radar repeaters. The first group from
the carrier’'s 20 S-2D Tracker planes and
four E-1B Tracers lined up on the cata-
pult ramp. As each plane reached its patrol
area 100 or so miles in advance of the
ship it reported in by voice radio. Helos,
working closely with the destroyers, did
likewise. (An ASW carrier has 12 to 14
Sea King helos.)

Somewhere in this vast expanse of
darkening water, the sub lay hidden. The
only way to find it was to steam slowly
back and forth in wide searching sweeps,
with helos and destroyers working close-
in, and Tracers and Trackers cruising in

POPULAR MECHANICS



SUBROC, or submarine rocket, is the killer sub’s Sunday punch against
enemy undersea raiders. The rocket is fired while the killer is submerged. Its
actual range is clossified; the Mavy will only say that it is “long-range”

RUSSIAN SUBS, like the one being toiled by an American helicopter above,
were extremely active during the Cuban crisis. Some 20 contacts were re-
ported with Soviet croft, but the Mavy hos never revealed the actual number

pre-arranged patterns far in advance.

The E-1Bs were at 1500 feet to give
their powerful radar beam wide scope. At
a somewhat lower altitude were the Track-
ers, which have full search, detect, track
and destroy capabilities. They carry close-
range radar, MAD gear, expendable sono-
buoys which can be dropped in the water
to monitor underwater sonar contacts and
other gear for communicating with sub-
merged killer subs.

The Tracker is armed with conventional
torpedoes, bombs and rockets and nuclear
depth bombs. Its cruising speed is about
140 knots and it can stay on patrol for
several hours. Doppler navigation gear
simplifies the navigator’s chore in getting
the plane back to a dimly-lighted carrier
deck after nighttime patrols.

The E-1B is solely a search aircraft. It
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has no attack weapons and no sonar. But
its long-range radar system can pick up
submarine periscopes at great distances.

The new SH-3A attack helos give the
HUK group great flexibility. With speeds
ranging from Mach 0 to 150 knots, a helo
can hover motionless over a trapped sub,
or it can speed to an advance contact area.
Dropping its powerful sonar transducer
into the water, the Sikorsky Sea King can
quickly check out a radar contact. It can
climb more than 900 feet a minute and
can hover either skimming the waves, or
at 8000 feet for sight search.

The first possible contact was reported
to CIC by a patrolling helo at 2120 hours.
Swiftly, FlagPot ordered a second Helo
and two destroyers into the contact area.
Other elements of the group moved

(Please turn to page 186)
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SIDEWALK

\

SHOP AND CRAFTS

Designed by Robert Woolson

Conclusion

SWIVEL SNAPS riveted to ends of straps hook into screweyes turned into holes in top edge of dashbeard

ONTINUING THE BUILDING of the

sidewalk classic presented last month,
all you have to do is add the top and install
the wiring. The top consists of a metal
frame covered with an artificial-leather
fabric, the pattern for which is given on
page 129, with over-all measurements be-
fore hemming. One measurement it will be
noted is given after hemming. Don’t cut the
fabric until after you have made and as-
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sembled the bows and braces. Although
you can bend the center bow by hand
you'll do better by borrowing an electri-
cian’s conduit bender for this job. After
bending, flatten as indicated and drill holes
for the bolts. Then bend the front and back
bows, flatten the ends slightly and drill for
bolts. Holes in the front bow for the bolts
holding the upper ends of the braces are
located and drilled after a trial assembly.

POPULAR MECHANICS



THIS DIMEN. AFTER HEMMING

461"

el .
11347 e

PATTERN FOR
FABRIC TOP,

SIZE BEFORE
HEMMING

A

8"

2

FRONT BOW

TUBING, 1/14" WALL

4" 0.0, ALUMINUM

10-24 SCREW

NOTE—FRONT AND BACK
BOWS AND BRACES CUT
ALUMINUM

FROM %"

f— 2RV

FRONT BOW

\
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A,
v

Y OF



FINAL ASSEMBLY of top
before placing on car. Metal
frame, consisting of front,
back ond center bows and
braces, is made from De-lt-
Yourself aluminum roed and
tubing available in local
hardware and hobby stores

THE TOGGLE SWITCH which controls the battery
charger is housed in an outlet box of type shown
below. A blank cover must be drilled for the switch

Now refer to the drawing on page 129
for the location of the holes for the bolts
holding the center bow to the ends of the
seat. Drill these holes and mount the as-
sembled bows temporarily so that you can
more easily fit the fabric top. Lay the fab-
ric over the bows and determine the loca-
tion of the pleats, or tucks, and the amount
to be turned under for the hems. This
done, sew the hems all around, making the
pleats as you go. Cut the opening for the
rear window. Cut thin, clear plastic about
15 in. larger all around than the opening
and sew in place. After pleating and hem-
ming, fold the forward end of the fabric
around the front bow and fasten with split
rivets. Note that the leather straps are ai-
tached to the top with split rivets at the
pleats and at the front edge of the fabric.
Attach a swivel snap to the free end of
each strap, fastening with split rivets.

The back drop, or flap, of the top at-
taches to the back of the seat with three
storm-sash hangers. Note that the sash
half of the hanger is riveted to the lower
edge of the fabrie, while the other half of
each hanger is attached to the back of the
seat with 10-24 screws and hex nuts.

Note that when everything is assembled
the hinged seat, deck and top tip forward
to give access to the electricals, motor,
battery, charger and the off-run-charge
switch. The exact location of the switch
and charger is of no importance; just place
them so that there is easy access to each.

CEMNTER-OFF TOGGLE SWITCH

STANDARD SURFACE-
_— MOUNTED UTILITY BOX

P n Fal
Y o
fhcmmz éf GO

OFF

— k.
00|

e

ACCELERATOR

SWITCH D.P5T

M.O. PUSH 12-V. STORAGE —=
BUTTON BATTERY

AUTO
GEMERATOR

110.v AC.

CHARGE-OFF-GO

BRAKE-LIGHT SWITCH. D.P.D.Y

5w1‘1c|-| 5PST.—N.O [BOTTOM VIEW)
. J

I €
o
tt L

=10

=14

=10 WIRE

12V 3 -AMP, —a

CHARGER

D.C
our N

X = SWITCH TERMINAL NOT USED
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TERMINAL

NOT USED 5“'"?"
ACCELERATOR
12.V. BATTERY SWITCH /

When wiring, follow the wiring diagram
which gives the wire sizes to use. Wires
from the start-stop, foot-controlled switch
and to the stoplight switch are stapled to
the underside of the frame. Before making
the test run, be sure you have the correct
tension on the driving V-belt and that all
nuts and screws have been properly tight-
ened. The fifth, or spare, wheel pictured is
optional. The carrier is simply a threaded
15-in. stud and shaft collar installed on the
back body panel. Brackets for the head-
lights (the brackets come with the units)
are screwed to the dashboard as shown.

Paint colors are optional. The original
pictured was painted a bright red with a
silver striping, an attractive combination.
The top of the plywood frame was finished
in natural color. The disk wheels were
sprayed with silver paint. * & &

BACK DROP, or flap, of fabric top is attached to
bock of seat with common storm-sash hangers. Oval
rear window is fited with sheet of clear plastic

HINGED SEAT, top and hinged deck filt forward to
give reody occess fto electricals—battery, maoter,
switch and charger. Seat is held down with a heok

ELECTRICALS are housed in bedy with battery in well
under seat. Mote position of charger ond the off-
go-charge switch, also the snap-on terminal clamps

WIRING from foot-operated switch and stoplight
switch is stapled to underside of frame. Wires pass
through holes in opproximate positions indicated
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FORCE FIT,

WITH EPOXY

| PULL CHAIN
| STAPLED TO
i TIE

MAN-IN-THE-MOON

Child’s Night Light

THE BEDTIME HOURS will hold no
fear for your children if you make this
night light for their room. Construction
starts with the drawing of the face, using
the graph pattern. The eyes and nose are
cut quickly with a hole saw and the mouth
is formed on the jigsaw. After that, a
square piece of opaque sheet plastic is
attached to the back of the face with four
metal clips. The lamp box is made as in-
dicated in the drawing; all pieces are
joined with glue and brads. A standard
pull-chain socket is inserted through a
hole in the center of the bottom of the box.
After making certain that the chain hole is
in front and below the bottom of the box,
the socket is cemented in place with epoxy.
The next step is to cut out the tie which
slides inside a U-shape bracket and serves
as a pull for the switch. It is necessary to
allow enough travel within the bracket so
that the switch may be tripped. Ordinarily
a 1-in. pull is sufficient. The bracket is
screwed in place and the chain attached
with a staple or screw eye just below the
bracket. Sand all surfaces carefully before
painting, then hang the light on the wall
by the keyhole slot in the back and plug
it in.—Merton H. Slutz

SOCKET CEMENTED
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TIME
PROJECTOR

SITTING on the nightstand next to vour
bed, this small opaque projector will pro-
ject a giant 1-ft. image of your wristwatch
dial on the ceiling at the touch of a button.
Even if you don't care what time it is, the
light given off by the ceiling image can
serve as a subdued night light which
won't wake anyone else in the room. And
you can build it in an hour or so, it's that
simple.

The lamp housing used in the pilot mod-
el was a metal candy box measuring 5 x
5 x 6 in. However, these dimensions aren’t
critical. Any container will work, so long
as it's shiny inside and provides enough
room to hold the components in the posi-
tions shown.

After mounting the 15-w. lamp socket,
cut a hole in the side of the box for your
watch and attach a piano-wire spring clip
next to it to hold the watch in place. Any
low-cost mirror may be used in this pro-
jector, Solder sheet-metal clips to the box
to hold it at the proper 45-deg. angle. Next,
cut a circular hole in the lid for the lens
tube, locating it directly over the image of
the watch. You can make the tube by roll-
ing thin cardboard into a cylinder the
proper diameter to hold the lens, using
retaining rings made of the same card-
board to hold the lens in place. A magnify-
ing lens must be used, or the ceiling image
will be reversed.—Fred Johnson

MAGHIFYING SHEET-METAL

CLIP5, SOLDERED

METAL CANDY BOX
ABOUT 5"x5"né"

; \ 110V, 15.W.
MOGUL-BASE BULB
_ AND SOCKET

RUBBER GROMMET
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HOME PROBLEMS

BED SLATS won't slip out of the notches in the side
rails if you pull the rails inward by linking them
with a length of choin or heavy wire. Just drive
a large screweye part way inte each rail near
center and ottach chain or wire to these with 5-
hooks made of Mo. 11 wire, then tighten screweyes

KITCHEN TAPE FILE is a simple step-saver that your
wife is sure to cppreciate. Mount a towel rack or
similar home-made holder in @ convenient location
ond use this to store all the various kinds of tape
used in the home. When a cookbook gets torn, o
roll of mending tape is right there to mend page




SICKROOM GLASS used with
a curved drinking straw will
be much easier for the po-
tient to handle if the straw
is attached to the glass with
a common pencil pocket clip.
The clip will prevent the
straw from sliding around
the rim of the drinking glass

STAINS and grime which
tend to occumulate in re-
cessed spaces between bath-
room tiles can easily be re-
moved by rubbing with an
ordinary typewriter eraser.
Abrasive in the eroser octs
as scouring powder, so no
other cleanser is required

LOOSE HANDLE on a plumb-
ers’ friend tckes only a
minute to fighten. Just re-
move the handle from the
force cup ond nail o bottle
cap over the end. The sharp
edges of the cop will bite
into the rubber and hold the
handle securely in its socket

POOL SKIMMER for back-
yard pool requires enly a
coat hanger and an old ny-
lon stocking. Cut off the foot
of the stocking and tie a
knot at the ankle, then pull
honger inte an oval, slip
stocking over it and make
another knot at the handle

SKEINS of yorn won't tan-
gle when stored if they are
bound with half-lengths of
pipe cleaners. A single wrap
and twist of the cleaner
wire will bind the skein,
yet the binding can be re-
moved just as easily. Pass
the idea on to your wife

TO MAKE o heavy-duty par-
ing knife that holds a good
edge, grind down the blade
of a quality putty knife.
However, be especially care-
ful not to overheat the metal
while shaping and grinding
since this will toke the tem-
per out of the cutting edge

BOBBY-PIN CLIPS moake it
possible to attach baodges
or club ribbons to your
breast pocket without push-
ing the pin through the
fabric. When secured by this
method, the badge may be
removed and replaced with-
out damaging the cloth
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DOG'S DISH made from a
discarded stew pan is tip-
proof, can’t be earried away.
Bend the handle up into o
vertical position so that it will
engage a screw hook driv-
en inte the side of the dog-
house. Use two pans, one for
food and one for water

PAPER TAPE often sticks to
itself in het humid weather,
making it difficult or im-
possible to use. To solve
this problem, store your pa-
per tope in o wide-mouth
jar of the type in which
peanut butter is sold. This
will protect it from moisture




Improvised Tracing Table

On a table or in your lap, this simple
light-table arrangement will enable you
to make neat accurate tracings without

eyestrain. Just put a small lightbulb in- .
side the cover of a portable typewriter

and place a picture frame approximately

the same size (with the glass still in it) .

upside-down over the cover.

Makeshift Bevel Square

When you need a bevel square but don't
have one handy, you can make a good
substitute from a folding rule and midget
C-clamp. Simply fold the rule to the de-
sired angle and tighten the small C-clamp
over the joint to lock it in place. It's an
old carpenter’s trick that comes in handy
when you you're working outside and find
that your bevel square is back at the shop.
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1. TAPE CARTONS shut with heavy paper tape so
that they form rigid “building blocks.” For odded
stability, you might stock some newspapers in the

. two boxes which will make up bottom tier of the bar

3. AFTER CUTTING a length of checkered cilcloth ta
fit completely oround the assembled cartons, lay
this out flat on the floor and apply wallpaper paste
to boack. Be sure paste is smooth ond free of lumps

POPULAR MECHANICS



2. ASSEMBLE CARTONS using plenty
of wallpaper paste on all contact-
ing surfaces. Be sure that all edges
are aligned so seam: won't show

FOR A ONE-NIGHT STAND, you can’t
beat this colorful cardboard-carton bar
covered with oilcloth. Materials cost almost
nothing—7 cardboard cartons, a large
length of checkered oilcloth, a couple of
smaller pieces of solid-color oilcloth and a

4. WRAP OILCLOTH around the bar and smooth out
any wrinkles or air pockets with o clean paint roller.
Next, cut and apply oilcloth covering for plywood
bar top and footrest (a long low cardboard carton)
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small sheet of plywood for the top. You
can make it in an hour or so, and it's light
enough to be set up anywhere in the
house. Comes the morning-after, carry the
whole bar up to the attic and store it until
next year. Or simply throw it away.

5. FINALLY, CUT occess holes in the rear of the
bar so that the sides of the top two cartons will
fold down cgoinst their bottoms to form oilcloth-
covered shelves for holding glasses, bottles, etc.




MAKE YOUR YARD A
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By Dave Swartwout

New batch of clever cutouts to compete for
top prizes in local lighting contests. PM’'s
popular Project-a-Plan transparencies make
it easy to enlarge the patterns giant size

DDING the Christmas spirit to the
outside of your house is becoming as
popular as decorating the inside, but com-
ing up with something different from the
rest of the block is not always easy. You
may find just what you are looking for
here. They're fresh new ideas which could
very well place among the winners in any
locally sponsored Christmas decorating
contest. The comical ones are bound to
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bring a chuckle from passersby.

If you saw the cutouts in the December
issue last year, you know all about PM’s
new Project-a-Plans. If not, you're in for
a treat, because this new simplified method
of enlarging magazine patterns eliminates
the old-fashioned. time-consuming meth-
od of enlarging them by the graph-square
method. Now it's as simple as clipping out
the paper transparencies given on page

POPULAR MECHANICS



141, coating them with clear nail polish,
inserting in regular cardboard mounts
and projecting them with a 35-mm. pro-
jector directly on your construction panel.
No need to make a separate paper pat-
tern and then trace it off on your work.
You simply trace the blown up outlines of
the transparency pattern.

What do you do if you don’t have a slide
projector and can’t borrow or rent one?
You go back to the method of enlarging
a square at a time, following the grid pat-
terns given,

Besides an embarrassed Santa who has
become stuck in a chimney and has to be
freed by his elves, and the bewildered St.
Nick who is perplexed on how his trusty
coursers have beat him inside, there's a
third comical display among the group
which is animated, in that the “ball” orna-
ments rotate in a breeze. When spotlighted,
the shiny twirling ornaments are most
effective and eyecatching. On still nights,
a fan hidden by a mound of snow could be
used to create a breeze to spin the disks.

Except for embarrassed Santa, all the
designs are presented as complete pat-
terns which enlarge proportionately to fit
4 x 6 and 4 x 8-ft. panels. To make room
it was necessary to present the pattern for
one of the elves in two parts. In drawing
the complete pattern, you simply join the
parts at points A and B. The cutouts are
designed to be cut from ls-in. tempered
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HEAVIER LINES give Mativity scene look of leaded
window. Cut from tempered hardboard and bocked
with several colors of cellophane, effect is of stained
glass when panel is set in window of lighted room

Bix 12" x 1"
MRDWE?QB BLOCK

| JALLOW g

BEND TABS IN STIFF WIRE ~
AND SOLDER ACROSS
METAL DISK. BEND DISK
N 5-CURVE.

L
1x2 5
FRAMING LI
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hardboard, but there is no reason why you
cannot use other material if you wish.
Unless you can buy prime-coated hard-
board, the regular brown-colored board
will have to be painted white before you
can trace your pattern on it. Use a flat
enamel undercoater for this: it dries fairly
fast and goes on quickly with a roller.

While designed primarily for large dis-
plays, some of the cutouts can be used in
smaller form if you wish. The carolers, for
example, could be made a size to decorate
a mantel. Likewise, Mary, Joseph and the
Christ child could be enlarged to fit a
window where room light from behind
would provide illumination.

While embarrassed Santa is most appro-
priate when mounted and spotlighted on
the roof, he and his elves can be staked
out on the lawn. Details on this page show
how they should be braced to withstand
strong winds., Similar bracing could be
used on the roof but nailed to cleats

weighted with sandbags.

Dove of peace: If projected full panel
size, it's just right for a roof gable or
chimney face. Frame the back so that it
stands 1% in. or so out from the wall.
Paint the bird white, leaves dark green,
berries red and outline the head and eye
in dark gray or black. When enlarged to a
wing spread of only 3 ft., the dove makes
an ideal above-the-fireplace display.
Santa and Reindeer: This cutout is best
suited to homes having picture windows.
Place Santa on the lawn about 10 ft. from
the house and fasten the deer to the
windows as if they are inside looking out.
If you have storm windows, place the
heads between the panes.

Little Carolers: These cutouts are cute
any size; 12 in. for a picture window, 24
in. for indoor use around a tree or 48 in.
for out on the lawn. For night display, you
can substitute a real lantern in the boy's
hand.

Mary, Joseph and Jesus: For a window
display, enlarge the pattern to fit the
particular window. Use -in. tempered
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DOTTED LINES SHOW POSITION OF 122 BRACES AND BODY
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SEE REVERSE

SIDE OF PAGE

FOR GLIP-OUT

PROJECT-A-PLAN

TRANSPARENCIES
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EACH PAPER TRAMNSPARENCY is designed to fit a standard metal eor card-
board slide mount. Before inserting them in the mounts, coat them with clear
fingernail polish to make them more transparent and produce crisper outlines
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hardboard to keep the display lightweight.
If you like to jigsaw, you can saw out all
the openings. Otherwise, just saw out the
arch above the heads and suspend the star
on copper wires from the points, to form
rays.

Kids and Tree: This display moves to
catch the eye. The wind spins ornaments
made from disks of shiny tin. Solder wires
across the center of the disks, then bend
the disks “S” shape to catch the wind.
Holes in hardwood blocks will do as pivots,
but for a better bearing, drive a finishing
nail in a hole drilled in each bottom block,
so the head is set about 3 in. below the
surface.

Santa Caught in Chimney: This comical
display is most appropriate when mounted
on the roof and anchored to the existing
chimney. If it's not feasible, add braces
to the back and anchor with sandbags.
Do not cut out around Santa’s boots; let
the area represent a patch of snow or

int it to match the roof shingles.

ips on Painting: You will need five
colors of outdoor enamel: red, yellow,
blue, black and white. From these you
can mix most any color you desire in fin-
ishing your display. One part red to one
part yellow mixed thoroughly (making
orange) will give you various shades of
brown merely by adding small amounts
of blue.

Orange is also the base color for all flesh
tones with the addition of white. Use the
colors straight for the red on Santa’s suit
and the blue and yellow on the elves.
Also, you can make different shades of
green by mixing blue and yellow. * %%
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Easy as Pie

Here's an idea which will start you sav-
ing aluminum pie pans. A family in Denver
collected 182 of them and used them as re-
flectors in decorating a 40-ft. spruce. With
blue bulbs, the effect was spectacular.

Yule Door Chimes

“Save it—it might come in handy" also
holds true for bleach bottles. One type
looks like a bell when you cut off the bot-
tom, and a cluster of these tied with rib-
bons rings the bell as a door decoration.




Holiday Wall Plaque

It takes only minutes to make this deco-
rative plaque from a 10-in. dinner plate
and two 14-in. white plastic doilies. Cut
out one doily so that it overlaps the sunken
part of the plate. Thread a red ribbon
about 1-in. from this cut edge and tie the
ends into a bow. Next, thread the doilies
with green ribbon, insert the plate and fin-
ish threading, then tie a bow. Turn the
plaque over and attach a loop of ribbon to
the uncut doily so that the plaque may be
hung. Glue an ornament to the plate.
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Cheese-Carton Xmas Bells

You'd never guess it but these bells are
made from cottage-cheese cartons of either
the cardboard or plastic variety. If yours
are cardboard, just cut a slot in the bottom
to accept three '2-in. ribbons, For plastic
cartons, heat a knife blade and gradually
work a slot through. Then spray the car-
ton with gold enamel. The rim is coated
with glue and sprinkled with fragments of
Christmas-tree balls. These may be broken
safely if they are put in a bag and crushed
with a rolling pin. The ribbons are run
through the slot and knotted about 6 in.
from the end so they will not pull out,
then the ornaments are attached.

Milk-Dipper Door Ornament

Dress up your door for the wyuletide
season with this unusual decoration. It's
made from a long-handled milk dipper,
which can be obtained at a farm supply
store or second-hand shop. The first step
is to spray the dipper and handle with
gold enamel. When dry, cut a piece of
plastic foam about 3-in. thick and glue
it inside the dipper. When the glue dries
the foam will provide a base for gluing on
the pine cones and pine needles. The cones
are held together in a pleasing group by a
length of fine wire. The sprigs of long-
needle pine may be tucked into the spaces
between the cones, particularly at the
base. Spray this assembly with gold paint;
then tie 2% yards of 2-in. red ribbon into
a bow and fasten to the handle with fine
wire.—Marguerite Engles
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HANDSOME

Gift
Gandles

By Willard and Elma Waltner

EXT TO THE TREE itself, the

most traditional item for
Christmas décor is the candle. When
electricity—and prudence—banished
candles from the tree, most families
were reluctant to give up the glow
entirely. And so, massive sideboard
and centerpiece candles became a
part of the Yule season. They're so
popular, now, that they make ideal
gifts—except for the price-tag.

But what could be more appro-
priate than a personalized gift can-
dle you make yourself? Turn the
page for details on how these two
;.  beauties were created. You'll get
E ideas for designs of your own.

For the illuminated-picture candle,
above, you'll need a wax with a low
melting point (specially made for
pouring in glass containers) and
some wire-core wicking. This com-
bination lets the candle flame burn
all the way to the base instead of
drowning in a well of hot wax, The
bell tower, left, requires glo-type
wax for both the replaceable candle
block and for the whipped “frosting”
that coats the tower.
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POUR JAR '3 FULL of melted wax. Slip cardboard
collar over threaded neck to bring it flush with
shoulder; glue on cardbeard ring to cover rim of jar

FRAME PICTURE and conceal butting edges by gluing
on gift-wrap broid. You may not need it along the
bottom if foil strip (below, right) will mask it off

SPREAD GLUE ON RIM and roll it in geld glitter,
heaped on waxed paper. Wet glue will pick up coat
of these particles, sold ot card and art stores

——
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CHOOSE PICTURE from large Christmas card and glue
edges to jar. It probobly won't be exoctly right size,
so mask off rest of jar with fancy opaque paper

ILLUMINATED PICTURE

You'll need a cylindrical jar, without
taper, 5% to 6 in. tall and about 3 in. in
diameter, If the jar’s too tall in relation to
its width, the candle won’t burn well.

Thread wire-core wicking into a metal
wicking base and wrap the free end around
a pencil laid across the mouth of the jar
so the wicking base just touches the bot-
tom. Bend a pouring lip in the rim of a
clean tin can, shave wax into the can and
set it in a pan of hot water over a low
flame. When the poured wax hardens,
clip the wick %% in. above the wax level.
To make the picture translucent, rub it
with a dab of cotton dipped in cooking oil.

GLUE CRIMPED FOIL around edge of %i-in. pine disk,
cut to jor's outside diometer and equipped with
three wooden feet. Glue jor bottom to top of disk

POPULAR MECHANICS



FOLD THE FORM for the tower from corrugoted cord-
board, scored with a dull knife for sharp bends.
Brush gold paint on exposed interior oreas before
gluing around end blocks and cardboord belfry floor

BELL TOWER

Though its wax frosting makes it look
like a candle, the tower is really just a
holder that you can save for reuse, year
after year. The replaceable candle nests
in a recess at the top. It's just a block of
wax with a wick threaded through a hole
drilled at its center.

Fold masking tape around the raw edges
of the belfry openings before gilding the
inside surfaces. For the lower designs,
paste on four round motifs cut from
Christmas cards. For frosting, shave can-
dle wax into a can set into a pot of water
over low heat. Let melted wax cool until
a thick skin forms over the surface, then
whip it with a rotary egg beater until it
froths like egg white. Hang a small ceramic
bell from a screw-eye turned into the
bottom face of the second block.

GLUE GIFT-WRAP BRAID inside edges of openings
and around decorations ofter wax frosting hos set

FROST THE FORM with beaten wox, using o knife
blade to dabble wax over cardboard. Work carefully
around openings, decorations and condle cavity. If
wax gets too hard to stick, remelt and beot it agoin
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FOIL CANDLE PAN fits inside top block's well.
From block of condle wax, cut piece to fit holder
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Blow Bubbles for Better Child Portraits

Professional child photographers have a
bag of tricks intended to relax their sub-
jects. One of the most effective is to blow
a few bubbles toward the child. He will
react with an animated expression and as
he looks at or reaches for a bubble, the

picture may be taken. In order to avoid
missing the picture, the camera and light-
ing equipment should be positioned and
ready so that all that remains to be done
is to snap the shutter. The bubble liquid is
available at any toy shop.—Ken Patterson

Film Rack Serves to Hold Twelve Rolls at One Time

This film developing technique gives
mass production speed when you have a
large batch of roll film to process. An ordi-
nary sheet film developing rack is used.
The rack is not modified in any way and

may be used for its original purpose. A
piece of sheet aluminum drilled as shown
in the photo at the left serves as the bot-
tom shelf. The second shelf is made with a
lip to keep the reels from sliding off.
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RAPID-FIRE FLASH GUN: Manufacturer claims this unit
can be fired faster than any electronic flash, as it
doesn’t need time to recycle. Called the Ricohlite V,
it helds a refillable cortridge of 5 bulbs. Retails for
$12.95. Extra cartridges cost $2.95. Ricoh Ind., U.5.A.,
Inc., 432 Park Avenue South, New York 16, Mew York
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NEW COLOR-PRINT SERVICE: For $9.95, you get an
attractive 11x14-in. enlargement of any 35-mm, 120
or 620 coler slide or negative. The laboratery ap-
plies a linen-textured plastic coating that is wash-

oble and tends to keep colors from fading. Frame
included. Salesart, 720 5th Ave., Mew York 19, M.Y.
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By Arthur J. Maher

AUTOMATIC BROWNIE is probably the lowest price
(under $33) comero with a codmium sulphide ex-
posure control (arrow). Lens openings range from
f:B8 to f:22. Two-point focusing system is coupled to

the diophrogm, outomaoticolly gives correct flash
exposure. Uses 127 film. Kodak, Rochester 4, M. Y.

NEW 135-MM TELEPHOTO, when tested by PM, gave
surprisingly good results for a lens selling’ at enly
$39.95. It's o rongefinder-coupled £:3.5 that fits all
screw-mount Leica and Leico-type comeras. Alse

available for M-series Leicas, at $44.95. Spiratone,
Inc., 135-06 Morthern Boulevard, Flushing 54, M.Y.

MAKE ENLARGEMENTS, in black-and-white or color,
from your 35-mm color slides, The L-Pé duplicater
attaches to all Polaroid cameras by means of a series
¥l adapter ring. Blows up slide to fill entire Polaroid
frame. Works with all Pelarsid films. Costs $11.95.
Electron Development Co., Box 1743, Springfield, III.
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What does a big saw
have that a small one
hasn't?—a big table.
Now your little saw can
have a big table, too

WISH YOUR SAW had a bigger table?
Set flush in the top of this cabinet base,
any pint-size saw becomes king size with
a table measuring almost 24 x 27 in. All it
takes is one sheet of plywood which, when
finished with several coats of gray enamel,
looks as sleek as the steel cabinets of the
big commercial floor models,

You can adapt these plans to suit any
small rear-drive bench saw although the
dimensions given are specifically for an
8-in. tilting-arbor saw made by the Ameri-
can Machine and Tool Co. The door-fitted
compartment in the base can be used as
tool storage or as a bin to catch sawdust.
In the latter case, an opening would be
cut in the shelf directly under the saw.

The conversion lets you use the original
miter gauge but you'll need to replace the
rip fence with a longer one. This part is
available as an accessory, along with the
front track to which it clamps. The layout
diagram shows how parts can be nested on
a 4x8-ft. sheet of 34-in. fir plywood.
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If your miniature saw is the only power
tool you own, it can build its own house—
that's why the design was kept simple. It
would be easier, of course, to cut the
miter-gauge grooves with a portable rout-
er, but you can even manage these cuts by
fastening another piece of the plywood to
the saw as a temporary table and making
repeated passes until the grooves are wide
enough to provide a slip fit for the gauge
tongue. Don’t lay out these grooves until
you ve cut the center opening, so you can
set the table panel over the saw's table.

In converting the particular saw shown
in the photos you will find it necessary to
bore a 34-in. hole in the left side of the
cabinet to provide clearance for inserting
the rod on which the motor hangs. The
motor cradle of your particular saw may
not require this—or the hand-clearance
notch shown in part 5. Before painting,
apply a sealer to the plywood. such as
Firzite, followed by two coats of semi-
gloss machine-gray enamel.
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YOU HAVE A CHOICE of fitting top and bottem
shelves in dodoes or batting the members and rein-
forcing with glue cleats. With butt joints, the shelves
are cut Y2 in. shorter. Glue ond nail the sides to the
shelves first, then add the back. Use the plywood top
te position the saw on its shelf, but wait until last
to attach the top with countersunk screws. Skip glue
here, since you may want to remove the saw later

SAW AND STORAGE SHELVES




Starter Primes Drawing Pens

Tack a small blotter to your drawing
board and you'll have a durable absorbant
surface for “starting” ruling or drawing
pens, Just one quick stroke across the
blotter is usually sufficient to bring the
ink to the tip of the pen and make it
ready for use. This blotter will eliminate
the need for keeping a loose piece of
scratch paper handy to start pens. It also
makes it unnecessary to draw starting
lines on the drawing board itself,

Joint Knife Shaves Cement

That broad knife used to apply dry-wall
joint cement also makes a good tool for
shaving off ridges and high spots in the
cement., Once the cement has dried, sim-
ply grasp the knife with both hands and
use it like a chisel. You'll find that you
can shave off as little or as much cement
as is necessary by varying the pressure on
the blade.—Duane C. Honsowetz

Hand Guard for Paint Roller

Even those modern dripless paints will
spatter when applied with a roller to an
overhead surface. To protect yourself from
this fine mist, cut a slit in the center of a
paper plate and slip this over the handle of
your paint roller. Mounted just above the
handle, the plate will shield your paint
hand and arm from the paint mist. It
makes clean-up easier.

Make a Spring-Clip Compass

It’s not absolutely accurate and you cer-
tainly wouldn't want to use it for most
drawing operations, but a spring-clip com-
pass is fine for many rough jobs. It also
makes a great drawing toy for the kids.
To make one, just clamp two short pencil
stubs in a standard spring paper clip. Use
it as you would a regular compass, moving
just one pencil to vary the circles.

Handy Swing-Out Sorting Tray

Mounted on the underside of your
workbench, this cake-pan tray for holding
small odds and ends is completely out of
the way when not in use, It's attached with
a bolt running through a wood spacer
block slightly higher than the sides of the
pan, so that the tray swings in and out
without rubbing on the underside of the
bench. To make it easier to use, you might
mount a drawer pull on the bottom.

POPULAR MECHANICS



OUTLET-BOX
WALL SAFE

WHO would think of looking inside an
outlet box for your wvaluables? Perhaps
only a burglar who has read this article.
QOutwardly it looks like a regular electri-
cal outlet in which you would plug a lamp.
But lift up the wall plate and you have a
novel “lockbox” innocently posing as a
wall receptable. Providing 12 cubic inches
of space, it's big enough for such things
as jewelry, petty cash, etc.

The duplex receptacle is not attached
to the outlet box as normally done, In-
stead, the mounting ears are cut off and
the receptacle is attached to a curved
bracket (D) which in turn is bolted to a
bent strap hinge, both of which pass
through a slot filed in the back of the box.
The hinge is held to the top of the box
with L-brackets (C). Since the wall open-
ing must be made 4 in. high, which is more
than normal, to provide added clearance
for inserting the assembly, the gaps at top
and bottom of the box are filled with wood
blocks.—D. E. Grant
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DIP TOOL HANDLES in liquid neoprene 1o give them
a protective rustproof coating. The leng-wearing
neoprene will air-dry in o matter of minutes, form-
ing o smooth, easy-to-clean surfoce on the handle

SKID-PROOF those slippery throw rugs by brushing NO SCRATCHED DECKS if you dip your anchor chain
o thin coating of neoprene on the underside. Totally  in neoprene, and you can use the some trectment
inert once it has dried, the neoprene will grip  for sofety or tie-down chains on your boat trailer.
the floor, eliminating the danger of poinful falls  Dip and dry several times to coat all surfoces well
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DEVELOPED originally to protect
stored tires against cracking and smog
damage, a new synthetic rubber filler-
preservative called Neoprene Tire Shield
also offers endless possibilities for gen-
eral use as a protective coating in the
home or shop. Sold in liguid form, it
can be applied with a brush, or if the
object to be coated is small enough, you
may simply dunk it in the neoprene,

While the manufacturer doesn’t rec-
ommend that this product be applied
to tires in continuous use, the coating
will lengthen the life of tires on stored
or seldom-used vehicles—mobile homes,
camping trailers, boat trailers, etc.
Hoses, moldings and other rubber parts
of stored automobiles can be protected
from deterioration by giving them a
coat of neoprene.

Since it adheres equally well to metal,
wood, rubber or fabric, this smooth,
rustproof coating is extremely versatile,
a few of its many uses being pictured
in the accompanying photos. A quart of

;':Tqmd* n(:ﬂp}!;-_:rnn RL‘ll&_; ?[Hm' 83.95 _I.f_m‘.l::. RESISTANCE TO WEATHERING, ozone smog and dry
eoprene Shield, Box 276, San Dimas, checking make liquid necprene an ideal coating for
California. protecting tires on all types of stored or seldom-

used wehicles. Coat the entire tire, from rim to rim

PROTECT FINISH on shelves and table tops by brush-  EXCELLENT ADHMESION to steel makes liquid neo-
ing o no-scratch pod of liquid neoprene on the bot- prene o good cooting for the inside of tanks on
tom of figurines, ashtrays, toble lighters or other water coolers, dehumidifiers, etc. Since the metal is
small items. Unlike felt, the neoprene won't slide shielded from contoct with the water, it won't rust
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IN TABLE GROOVE

Lean-Back Jig Makes It Easy to Cut Kerf Hinge Gains

The job of supporting cupboard doors at miter gauge. The jig holds the door at the
the proper angle when cutting kerf gains required 68-degree angle as it is passed
for concealed pin hinges was no job at all over the dado, and by using the saw fence
for me with this inclined jig which I made as a stop, I was able to position the kerfs
to ride in the saw table grooves like a the same in several doors.—Joseph Barker

Holder for Lathe Lamp or Magnifier

This attachment which fits the lathe cross slide provides
a support for a combination magnifying glass and chip
shield. It also serves as a holder for a lamp that travels with
the tool bit. A bed reading lamp is ideal and may easily be
bolted to the holder block. A hole is drilled through the
magnifier handle to fit the rod.—H. Hanscom

%-20127
THREADED ROD
LAMP %" HOLE
HOLDER
BLOCK ROD SUPPORT
3 "x1 U x2" o

LATHE CROSS-SLIDE
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AIR FLECTOR, when attoched to a sidewall or gravity
cold-air register, deflects the low upward, thus help-
ing to achieve even distribution. Fits almost all regis-
ters. Installed by inserting two screws. In winter,

con deflect warm air downward te floor. Lists ot
$1.90. The Skuttle Manufacturing Co., Milford, Mich.

SOAKUP GARAGE FLOOR MAT is made of expanded
voleanic rock. Manufacturer says under normal con-
ditions it will absorb oil drippings from an averoge
car for 3 to 5 years. Won't become temporarily water-
logged. Price: $8.95, 2 for §16.25, prepaid. Compo-
sitions, Inc., 646 Chestnut N.W., Grand Rapids, Mich.
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ENERGINE GLUE is cloimed to be o multi-purpose
permanent spray odhesive. It's a rubber-base com-
pound which gets stronger the longer it sets. The man-
ufacturer recommends it for repairing composition-
tile floors, re-gluing wallpaper, hanging posters. Costs
?8¢. d-Con Co., 1450 Broadway, New York 18, N.Y.

FILIGREED INSERTS of the Slide-A-Grille shutters can
be removed for easy cleaning and finishing, or to
change potterns. The clear pine shutters come in
48 sizes from 6x1B to 12x39 in., to fit nearly every
size of window. Prices start ot about $2.00. From
Artply Co., Inc,, P07 Shepherd Ave., Brooklyn 8, N.Y.
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BELT DRESSING IN A TUBE, called Stop-Slip, is said
to stop squeaks and boost power on all rubber and
leather belts, both flat and V-shaped. Softens gummed
dirt and removes surfoce gloze. For use on outo
fons and generators, belt-driven power tools, attic
fans, appliances. Costs 98¢. Devcon, Danvers, Mass,
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~in desert-dry air

Winter heating can turn indoor air twice as
dry as a Sahara wind. This harms both health
and home—unless you put that moisture back

EDICAL SCIENCE now considers

the very air in your home a major
threat to health—the everyday air you and
your family must inhale to exist.

The danger, which is kept in a dormant
state through the summer months, is
transformed into reality each year when
you perform the simple act of turning on
your furnace,

Immediately, the air circulating through
the house dries out—often to the point of
becoming much drier than the air in a
desert. This condition continues to make
life miserable (and unhealthy) for you

TWO WALL THERMOMETERS MAKE A PSYCHROMETER

FOR DRY-BULB

By Steven ]. Howard

and your family for the entire length of
the heating season.

According to this medical research, dry
air is a major cause of respiratory ail-
ments, excessive colds, sore throats, itchy
skin, and the feeling of being chilly most
of the time,

In a recent article in the New York
State Journal of Medicine, for example,
Dr. Joseph Lubart of New York City, a
specialist in ear, nose and throat medicine,
said the following about “The Common
Cold and Humidity Imbalance:”

(Text continued on page 161)
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YOU CAN'T PLAN AN R

TILL YOU FIND THE RH

TO CALCULATE relative humidity,
you will need a sling psychrometer.
It consists of identical Fahrenheit
thermometers—one of which has its
bulb wrapped in moistened cloth.
You can buy a psychrometer for
around $15, but it's not hard to make
your own, as shown on the facing
page. Buy a pair of thermometers
with one-degree calibrations.
Relative humidity (RH) is the
percentage of saturation of the air
at a given temperature; 100 percent
represents the maximum amount of
moisture that a given volume of air
will hold at a given temperature.
Since this is inversely proportional
to the rate of evaporation, you can
measure RH by comparing the read-
ings of wet-bulb and dry-bulb ther-
mometers after forcing evaporation
by whirling them through the air.
Evaporation, of course, lowers the
temperature of the wet-bulb ther-
mometer while the dry one continues
to register the normal room temper-
ature. (It's to avoid the influence
of the cooling evaporation that the
dry bulb is offset at least an inch.)
Whirl the thermometers until the
wick is dry and the wet-bulb scale
has hit its lowest reading. To convert
the thermometer readings to RH, set
the center scale of your assembled
slide rule so that the dry-bulb read-
ing lines up with the wet-bulb read-
ing. The arrow now points to the
relative humidity in your home. For
example, a dry reading of 74 and a
wet one of 59 give an RH of 40.

SMNIP OFF THE RIGHT HALF of this page and center
it on a strip of thin cardboard two inches longer.
Cut the two scoles apart and thread them together
as shown below so you can slide one along the other

MOUNT ON THIN CARDBOARD AND CUT ON TWO HEAVY LINES. ADD 1" TO EACH END OF DRY-BULB SLIDE

20 DRY BULB °F 25

70 75 80 B85 90 95 100

55 60 &5

45 50

40

a5

o .
RELATIVE HUMIDITY %
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FURNACE PLENUM
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“The regulation of the humidity in the
living quarters (of a home) will go a long
way toward creating an indoor climate
much less favorable for the activity of
cold-incitir 1 agents. It is significant that
coincidental with the institution of heat-
ing in the fall, patients complain of smart-
ing and burning in the pharynx and the
usual seasonal infections begin to make
their appearance.

“These are popularly attributed to the
inclement weather, but the actual cause
of the coughs and colds is a dry nose and
throat caused by artificial heating.

“In spite of the remarkable progress
made in medicine in conquering most dis-
eases,” Dr. Lubart concludes, “there is as
vet no cure for the common cold . . . Pre-
vention at present is our nearest approach
to a cure and the most important pre-
ventive measure would appear to be the
proper regulation of the humidity during
the heating season.”

Industrial research, too, has uncovered
dangers in the air that circulate around us
during the winter. According to its find-
ings, dry air can wreak havoc upon our
homes and furnishings.

Cracked walls, creaking floors. rattling
doors, checkered and cracked paint. loose
furniture joints, peeling veneer. exces-
sive rug wear—these and a whole list of
other household ailments result from your
innocent act of turning on the furnace.

There's another aspect to this dry air
problem that's often overlooked. It con-
cerns your money—money that literally
goes up in smoke along with fuel that
shouldn’t be burned in the first place. Ac-
cording to government figures, a home's
comfort level is increased 1 degree for

every 8 percent of humidity that's in the

air. And for every degree of heat over 70
degrees you use, your heating cost rises
about 3 percent.

How can ordinary air cause such dis-
comfort, damage and expense?

Well, air is like a sponge that absorbs
water. Cold air acts like a small sponge
that's capable of holding only a little
water. But when you heat that air, it
swells into a huge sponge with a giant
thirst that pulls moisture from everything
it contacts. It never seems to reach a
saturation point.

Take a look at the charts on page 164.
They show why parched air leaves you
chilly, even at what should be a cozy tem-
perature. But how does all this affect your
health?

Well, nature has provided the human
body with a protective “cleaning” system
in the form of a layer of mucus in the
nasal passages. Germs, bacteria and for-
eign matter that enter the body when we
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inhale are trapped by this sticky substance.

In turn, the mucus layer moves con-
tinually from the nose to the throat, where
the inhaled germs, bacteria and foreign
matter are deposited to travel harmlessly
out of the body.

Everything works fine under normal
conditions. But when the mechanism is
subjected to the desert-like environment
in the average winter-heated home, it
breaks down.

The dry air steals the protective layer
of moisture from the “cleaning” system,
and bacteria and germs are left in the
nasal passages to incubate into the many
persistent infections prevalent in winter.

“Wait a minute,” you may say at this
point. “Your arguments sound valid, but if
humidity is so all-fired important, how
come doctors recommend that patients
suffering from respiratory diseases, such
as asthma, escape to a drier climate, such
as that found in Arizona?”

The key to the answer to this question
lies in the word relative. It isn’t humidity
as such that makes people comfortable or
uncomfortable—it's the relative humidity,
which is the amount of water vapor in the
air as compared to the amount the air could
contain at a given temperature. In other
words, people are most comfortable when
the heat-moisture ratio is at a certain point.

In the desert, you feel comfortable be-
cause the temperature is high while the
humidity is low. If we dropped the tem-
perature to a point experienced in the
northern part of the country during the
winter, while keeping the humidity at
desert level, you would feel uncomfortable
and leave yourself wide open to sickness.

The relative humidity in the Sahara
Desert averages about 25 percent; the rel-
ative humidity in Death Valley averages
about 23 percent. The average relative
humidity in nine out of ten American
homes during the heating season is only
13 percent—and this at a temperature con-
siderably lower than that found in the
desert.

The ideal relative humidity for maxi-
mum comfort and protection of health and
home is 30 to 40 percent with the tempera-
ture at 70 degrees.

OK—so the humidity level in most
homes during the winter is too low. What
can we do to increase it?

Simple enough! Industry has provided
us with a device called a humidifier, which
pumps moisture back into the air.

Humidifiers, which come in all sizes,
shapes and forms, are normally thought
of as devices for use in homes heated by
forced air. At present, there is a contro-
versy raging among heating experts as to
whether the device is needed in those
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ATOMIZING HUMIDIFIER haos three basic parts—from
left to right: cover, float pan, and moftor. Before
installation, see float assembly is properly adjusted

homes heated by hot water. We'll discuss
the pros and cons of this argument at the
end of this article.

There are three general categories of
humidifiers on the market today, although
there are several variations of each as
shown on page 160.

® The most common—but also the one
that's the most outdated—is the evapora-
tive-plate type. Building contractors have
installed these in many new homes that
have forced-air heating systems. They are
the least expensive, costing from §15 to $25.

The three main drawbacks to the evapo-
rative-plate humidifier are these: (1)
their output is not usually sufficient for
average-sized home; (2) this output can't
be regulated; (3) the units require almost

START MAINTENANCE of o plate-type evaporative
humidifier by shutting off the valve on the water line
thaot feeds the humidifier pan; then disconnect the line
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MAINTENANCE involves removal of the perforated
screen for cleaning. Screen serves as filter 10 pro-
tect unit from foreign matter present in  waler

e

constant maintenance, especially in hard-
water areas.

The humidifier is mounted in the furnace
plenum. Plates absorb water from the
humidifier pan by capillary action, and
moisture is picked up off the plates by the
movement of air through the furnace. In
forced-draft versions of this humidifier,
the plates are usually replaced by a drum
that rotates through a water bath.

® The second basic type of humidifier
is the vaporizer. It sells for from $2.00 to
about $80, depending on whether it's a
portable unit or one that's installed in the
furnace, and also upon its rated output, It
is similar in operation to the portable
vaporizer you use in junior’'s room when
he's at home with a cold.

DETACH THE UNIT from the duct by removing a bolt
on each side. You con now slip the unit free, ex-
cept for types where plotes must first be removed
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TUBE THAT DRAWS water up to atomizing unit must
be free of calcium deposits that could clog it. If
you lack a brush like one shown, clean with cleth

Vaporizer units mounted in the furnace
plenum have an electric immersion ele-
ment that heats water to form steam. The
steam is absorbed directly into the furnace
duct and is circulated throughout the
home with the heated air.

® The newest humidifier on the market
todav is the atomizing kind. It sells for
330 to $80, depending on rated output.

This type of humidifier is described by
manufacturers as an “honest” unit because
of mechanical features that permit deliv-
ery of the number of gallons per day at
which the unit is rated—provided, of
course, the device is in good working
order. This is seldom true of inexpensive,
“over-rated” units.

The atomizing humidifier can be in-

HEART OF UNIT consists of water nozzle and float
ossembly. Remove cotter pin thot links them together
and clean both, using detergent and steel wool
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LUBRICATION involves points easily overlooked. This
unit has one beneath o slotted screw on top the
motor housing, plus this one covered by o cop screw

stalled in either the furnace plenum or
cold-air return, depending on its type.
Water from the humidifier pan is shattered
by a rotating mechanism and then thrown
into the plenum or cold-air return where
the moving air picks it up for circulation
throughout the home. Another type em-
ploys a nozzle to spray a fine mist onto a
fiberglas filter. The latter's job is to filter
out mineral impurities before the water
droplets pass into the circulated hot air.
This can be of value in hard-water areas;
if these minerals are introduced into the
air, they may settle out as dust.

If you don’t have a humidifier, or if you
wish to change the type yvou do have be-
cause its output is not adequate or it has
become corroded or damaged bevond use,

AFTER CLEANING PAN, put float and plates (new
ones, if old ones are coked or broken) back in place.
Screw on top of floot is for adjusting float level




there are several things you
should consider in your selection
of a unit. (Usually, you can get
a furnace-equipment dealer to
come to your home and estimate
your requirements for you with
his specialized instruments. This
service is often done free of charge
by the dealer in the hope that he
can sell you a unit.)

The amount of water you should
add to the air for proper humidi-
fication depends basically upon
two factors:

1. The cubic footage of the area
to be humidified.

2. The difference in tempera-
ture between outside air and in-
side air.

Other factors to be considered,
although to a lesser degree, are
the average relative humidity of
the outside air; the amount of
natural evaporation in the home
because of family activities such
as washing clothes, cooking, per-
spiring and even breathing; and
the tightness of the home’s con-
struction—that is, the degree to
which air and moisture seep
through walls.

Since there are so many vari-
ables, some of which change from
minute to minute, it's almost im-
possible to compute exact mois-
ture needs, although an expert
with his equipment can come
close. However, a general rule-of-
thumb you can use to estimate
your needs has been developed
and is suitable in most cases.

It is this: add one gallon of
water per room per day for effec-
tive winter-time humidification.
Thus, if you have a five-room
home, you should consider pur-
chasing a unit that can put out
five gallons of water per day.

Adding such a great amount of
moisture to the air at first may
seem ridiculous. Most people be-
lieve that a home is a solid-walled
container. Thus, if you heat air
in a home to 70 degrees and satu-
rate it once, why must you keep
saturating it—especially with such
a great amount of water!

Actually, air in a home is con-
stantly seeping out through the
walls, and outside air is constant-
ly seeping in. It has been proved
by research laboratories, such as
Walton Institute of Humidifica-
tion in Irvington, N. J., that the
entire air in a room is replaced
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WITHOUT HUMIDIFICATION, cold air entering a house expands
as it is heoted—but its actual meisture content remains the
same. This means its relative humidity (the percentage of
moisture it presently holds compared to the amount it could
hold) zooms far below level required for comfort or health.
For example, say it's 20 degrees outside, and the RH is a moist
70 percent. When thot air seeps inside (as it does constantly)
and gets heated te 70 degrees, the RH drops to a low 10
percent that leaves you shivering despite high temperatures

CHART BELOW SHOWS WHY you shiver at 70 degrees if rela-
tive humidity is only 10 percent. You'd need a temperature of
76 degrees to feel warm with air that dry. How come? Well,
that dehydroted air is greedy for moisture. It sucks it up
from everything it contacts—including your body. Ropid evapeo-
ration from your skin makes you cold (as you know if you've
ever stepped from a shower into the path of a fan). Air with
proper humidity (30 to 40 percent RH) isn't thirsty, so you can
be comfortable with the thermostat set as low as 70 degrees

WHEN INSIDE | YOU'RE HAPPY AT
RH IS THIS THIS TEMPERATURE
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by outside air at least once an hour.

In the same way you must keep your
furnace going to maintain a comfortable
heat level, so must you keep adding water
to the air to maintain a comfortable and
healthful humidity level.

In using a humidifier, however, you
must make sure that it isn't putting too
much water into the atmosphere, If mois-
ture is excessive, your home could suffer
water damage.

A tip-off to excessive moisture in the
air is condensation on windows. When this
happens, you should immediately decrease
the moisture output of the humidifier.

Some humidifiers are equipped with a
control, called a humidistat, that adjusts
moisture output much as a thermostat
adjusts heat output. If your installation
includes a humidistat, lower its setting
until window condensation disappears. If
you don’t have a humidistat, turn off the
humidifier at its installation point until
window condensation wvanishes. Then,
turn it on again. Of course, plate-evapo-
rative units aren’t equipped with any sort
of control (except a shut-off valve on the
water line) but their output is rarely
sufficient to cause condensation.

The most effective way to humidify a
home heated by forced air is to insert the
humidifier right into the furnace plenum
or cold air return, whichever is recom-
mended by the manufacturer. Installation
itself is seldom difficult, but there are cer-
tain things you must watch carefully or
the unit won't function properly.

For example, you must make sure where
the humidifier is to be placed—whether in

the return duct or supply duct; you must
pinpoint the exact location on the duct;
you might have to hook up both a water
line and an electric feed line so the humid-
ifier works in conjunction with the furnace
blower motor, turning on when the blower
operates, shutting off when it does.

Most dealers include installation cost in
the price of the humidifier. Some will not
sell and guarantee a unit unless they are
permitted to hook it up.

If you are sure you can do the installa-
tion yourself (humidifier kits contain de-
tailed instructions), you might be able to
buy a unit for less than the cost originally
quoted by the dealer. But be sure! It's
often worth the extra few dollars to have
an expert do the job.

Once the unit is installed and is operat-
ing, several things could happen to im-
pede its output. One sure way to insure
that the unit is putting out the amount of
moisture to properly humidify the air is
with the psychrometer and psychrometric
scale shown on pages 158 and 159.

No matter what type of humidifier you
have, maintenance is a continual and im-
portant function. Most humidifiers should
be cleaned out at least three times during
the heating season to guard against the
clogging effects of calecium deposits. This
maintenance is easily done and takes only
a few minutes.

The procedures for two different types
are shown on pages 162-3, In all cases,
the unit must be removed from the fur-
nace plenum or return duct. The first job
on most units is to clean the water pan

(Please turn to page 188B)

NEXT MONTH IN SHOP AND CRAFTS

6-HOUR COURSE IN ARC-WELDING BASICS. If you're one of the many people who think
that arc welding is too difficult for the average home craftsman, be sure to pick up a copy
of the January issve. You'll find Part | of @ two-part article which shows how easy it is
to become proficient at common “downhand” welding with only six hours of practice.
Eosy-to-understand diogroms and photos are included to answer your- questions 25E

SHARPEN SKATES ON YOUR SAW. A simple fig for use with an abrasive wheel on your
circular saw mokes it possible to put o perfect hollow-ground edge on ice skotes in minutes. -

You'll find complete plans for this jig in next month's PM, so whether you want to sharpen
just one pair of skates or set up o seasonal business, be sure to get the Jonuory issue

MOTORIZE YOUR TURNING CHISEL. Teamed up with your wood lathe, o portable electric
router makes turning chisels obsolete. Supported by a shop-built jig which clomps to ond
rides the lathe bed, the router puts chisels to shame in making duplicate cuts, aond its high
speed produces gloss-smooth turnings : :

MODELMAKER'S BELT-DISK SANDER. It's o bench-top offair which is driven by your electric
drill. Features o three-wheel band sander fitted with o 3-in. belt. Uncoupled ond swung
90 deg., the drill drives o small sanding disk. Ideal for shaping small parts in both metal
and wood, it con olso be used to sharpen your chisels - _
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SATURDAY MECHANIC

By Morton J. Schultz

Here are the facts about your system—facts that
dispel persistent myths that could cost you a pile
of cash . . . like the one that claims you should re-
place (not repair) components . . . or the one about
heat in the system breaking down hydraulic fluid

X-RAY VIEW of front wheels shows linkage of typical power steering system. Mote how three main parts,
connected by tubes for pressured flow and return of fluid, relate to operational schematics on next page
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HEN DETROIT developed power

steering, it gave us the most sophis-
ticated control system automotive engi-
neers have vet devised. It's unlikely any
future steering-system developments will
top it—though that's always a dangerous
prediction in the automotive field.

Power steering is one of the most trou-
ble-free units you’ll find in a car. It re-
quires practically no maintenance, it sel-
dom breaks down and it's constantly on
the job, reacting immediately to the very
quiver of your hands as you turn the
wheel. Furthermore, when something does
pop up that resembles steering troubles,
chances are better than even that the cause
is not in the steering, but in a related area.

Does this mean there's no need for you
to understand power steering . . . to know
how to maintain it . . . how to trouble-
shoot it and make adjustments?

By no means! Although power steering
doesn’t require much maintenance, it does
need some. As for troubleshooting, why
pay a steep “repair” bill when many times
you can trace and correct power steering
shortcomings yourself?

Power-steering systems vary with dif-
ferent make cars. All systems, however,
do the same job—they proportionally as-
sist the driver in steering. In other words,
the more pressure you apply to the steer-
ing wheel, the greater will be the flow of
hydraulic fluid through the power-steer-
ing system and the greater will be the
assist provided to vou in steering.

No matter what type of power-steering
setup vou may have in your car, it is made
up of three major units, connected in the
manner shown, below left. One is a pump
that supplies hydraulic fluid under pres-
sure. Another is a control valve that reg-
ulates the flow of fluid being delivered to
the third major unit. This is a cylinder
and piston assembly (called the power cyl-
inder) that receives the fluid and does the
actual work of turning the wheels.

Although systems differ in operation,
the one described here (for late model
Fords, which use a torsion-bar principle)
will help in understanding power steering.

When the car's wheels are straight
ahead, the control valve spool is in a neu-
tral position—that is, it's neither to one
side nor the other. A strong centering
spring keeps it in this position.

Fluid being sent from the pump through
the valve and to the power cylinder is
equalized throughout the entire system.
The fluid just makes a round trip, going
to the cylinder and returning to the pump
reservoir through the control valve, as in
the top sketch on this page.

When the steering wheel is turned to
the left, the torsion bar begins to twist.
The pressure on the control valve spool
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TROUBLESHOOTING A
POWER STEERING SYSTEM

CHECK FITTINGS for tightness. In most systems,
there are only four—two for the pressure line, two
for the return. If space between fitling ond frame
is too tight for open end wrench, use flat tube type

DRAIN RESERVOIR prior to checking for leck or re-
plocing defective line. Just disconnect one of the
lines. Add '3 teaspoon dye per pint of fluid and
replace it in reservoir to help you detect leaks

CHECK PISTON ROD for scoring by skinning back
protective rubber boot. Rod should have high polish
without score marks or nicks. Alse inspect boot
itself. If crocked or domaoged, it must be reploced

by the torsion bar overcomes the force of
the centering spring, and the valve spool
moves to the right. This means that the
fluid coming from the pump under pres-
sure can now flow through the line feed-
ing the right side of the power cylinder,
as in the center sketch.

At the same time, fluid on the left side
of the cylinder is forced back through a
return line to the pump reservoir. This
unequal pressure on the sides of the
power piston provides the steering assist.
The power piston is shoved to the leit
since there's nothing on this side to stop
its movement,

The same thing happens when the steer-
ing wheel is turned to the right, except the
process is reversed (third sketch). Here,
fluid is pumped to the left side of the
cylinder, moving it to the right.

At the first sign of steering troubles, you
should check four areas of your car before
taking it to a power steering specialist.
These are the steering system's fluid level,
tire pressure, fan belt adjustment and
wheel alignment.

If the fluid level in the system is not up
to capacity, the power piston doesn’t re-
ceive the force it needs to move in either
direction. This results in hard steering.

It's a good idea to check the fluid level
at least once every 1000 miles. To do so
idle the engine until it reaches normal op-
erating temperature. Before removing the
reservoir cover, clean the area around it
to prevent dirt from dropping into and
contaminating the fluid.

Check to see that the fluid level is at its
maximum in the reservoir, as shown in
the photo on page 167. Usually, there's a
line stamped into the side of the reservoir
about one inch below the top—or a dip-
stick extending from the cap. If the fluid
is low, add enough to bring it up to the
indicated level. If it's very low, there's
probably a leak in the system.

Once you add fluid, it's a good idea to
bleed the system to eliminate any air pock-
ets that may have formed in the empty
space left by the low fluid level. These air
pockets can cause dead spots in steering.

Run the engine at idle and turn the
steering wheel quickly all the way to one
side and then to the other. After doing
this a few times, check the fluid level
again, You might find that you have to add
more fluid to bring it up to full capacity.

Maybe you've been told that you should
change the fluid in your power steering
at periodic intervals (such as every 25,000
miles) because the fluid breaks down un-
der heat generated by the system. This is
nonsense, There isn’t enough heat given
off by the system to break down an ice
cube, let alone hydraulic fluid. Fluid
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changes can add up to an expensive
proposition over the life span of a car
since each one costs about $4.00.

If in checking the fluid level you find
it to be very low—or if you ever see
blotches of fluid on your garage floor near
the front end of the vehicle—you had bet-
ter check the system for leaks. Once leaks
begin, it will mean a constant outlay of
money for fluid refills if you wish to avoid
hard steering.

To check for leaks, get beneath the car
and clean off the pump, control valve,
power cylinder, and all lines and connec-
tions. Tighten the latter, as shown in the
top photo on the opposite page.

In order to detect a leak more readily,
drain the fluid from the pump reservoir
into a clean container (second photo) and
add some pre-mixed red oil-soluble ani-
line dye to it. This dye is used especially
for tracing leaks and can be purchased in
an auto supply store.

Pour the fluid back into the reservoir
and start the engine, turning the steering
wheel all the way from side to side sev-
eral times. This circulates the dyed fluid
through the system.

While an assistant turns the wheel from
side to side, holding it at each side stop
for about 20 seconds, inspect the systems
for leaks. If a fitting or hose is leaking,
you can replace either with a new one.
But if the pump, control valve or power
cylinder is leaking, it will have to be
ripped down for repair, and this requires
the knowledge and tools of a power steer-
ing mechanic.

A leaky pump usually indicates a rup-
tured seal or gasket. Cost of repairing this
damage varies from car to car, but gen-
erally runs about $20.

A leaky power cylinder also indicates
damaged seals, which cost about $8.50 to
repair. When inspecting the power cyl-
inder, check to see if the piston rod is
scored, as in the bottom photo at left. If it
is, the entire cylinder should be replaced.
This costs about $40.

A leaky control valve often means that
the valve itself is damaged or badly worn.
Repairs cost about $20.

There's one point to keep in mind when
you take your car to a mechanic—it could
save you money: Never is it necessary to
replace the complete power steering sys-
tem. Don't let yourself be talked into this.
In fact, it's seldom necessary to replace
even one component, Most times, if a com-
ponent, such as the pump, power cylinder
or control valve, is damaged, it can be re-
paired with one of the many power steer-
ing rebuild kits available to a mechanic.

Now, let's say you've checked the fluid
level, and have satisfied yourself that the
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YOUR PROBLEM MAY
LIE OUTSIDE THE SYSTEM

CHECK TIRE PRESSURE. Mechanics say more steering-
trouble complaints are coused by low pressure than
by mechanical malfunction. Keeping tires firm not
only insures full-power steering but increases tire life

CHECK PUMP BELT with dial gauge that fits over belt.
Pump is driven directly by faon belt, or by separate
belt also driven by fan. Unless odjusted right, belt
can't drive pump at r.p.m. needed to move fluid

LUBRICATE LINKAGE of steering gear, in cars where
fluid doesn’t double as lubricant. Just remove filler
plug, add gear oil. Caution: Overfilling or use of
pressure gun might force oil up into steering column
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system isn't leaking. But the steering is
still acting up. It's time to look outside the
system for the cause. Run through the
procedures demonstrated in the photos on
the preceding page:

® Low or high pressure can lead to hard
steering, pulling to one side, side-to-side
wander and wheel shimmy.

® If the pump's belt is broken, glazed or
worn, replace it. Adjust tension to the
specifications called for in your car’'s man-
ual (it's usually about 1% inch of free
play). Fan belts on cars equipped with
power steering must be tighter than belts
on cars without power steering. If you're
not sure of getting a good fit by tightening
the belt yourself, it's worth the few cents
to have a mechanic do the job.

Front wheels out of alignment can cause
loose and jerky steering, pulling to one
side, and shimmy. The tip-off to faulty
alignment is irregular wear of the front
tires, Be certain also that front wheel
bearings are lubricated as called for in

your car’s manual, since this too can affect
steering performance.
® The steering gear linkage and front
suspension should be kept well lubricated
—if lubrication is called for. In some cars
(late model Chryslers for example) it isn’t
called for, since the fluid of the power
steering unit doubles as a lubricant in the
steering gear box. Check your car's lubri-
cation chart to determine whether the
steering mechanism needs periodic lubing.
If so, do it each time the car is greased by
removing the filler plug from the steering
gear box and sticking your little finger in.
If the oil is below the filler plug hole, add
oil till it just reaches the hole's bottom.
If by now vou've failed to find the cause
of poor steering, the car should be taken
to a shop. Here, the mechanic will perform
a fluid pressure test to isolate the trouble
in either the pump or the control valve.
He might also run the test shown below.
Neither of these tests is within the scope
of the average Saturday Mechanic, * * *

HERE'S ONE REMEDY YOU SHOULDN'T TRY
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OFF-CENTER VALVE SPOOL can couse hard steering
by cutting down on fluid allowed into cylinder on
a turn. If wheel turns harder in one direction than
in other, there’'s on external odjustor on the con-
trol valve (inset) lo restore proper presiura buh:]nl;a.
But it's a job for @ pro, requiring special wrenches,
ond should be done in conjunction with a valve-
spocl centering test (below). Here, precision gouge
attaches to steering column to measure amount of
force needed for turns, permitting exoct odjustment
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AUTO CLINIC

The automatic transmission of my

1962 Ford Fairlane 500 keeps slip-
ping out of gear when I take a sharp curve
at about 10 to 15 miles per hour. As soon
as the car straightens out, the transmission
shifts back into DRIVE. This happens in
the transmission, and not with the shift
lever. What's up?—D.E.A., Minnesota.

Early issues of this model had a
¢ faulty vacuum shift which caused the
transmission to slip from gear at low
speed. The manufacturer later replaced
the original vacuum shift with another one.
Remove the original part from the car (it
should have a black band around it) and
replace it with the new part (No. C1AP-
TA377B). This one has a yellow band.

s 5 Strange noises are coming from be-
%  neath the hood of my new Chevy IL
The other day on the freeway, when I was
cruising at 65 to 75 m.p.h.,, a low-pitch
siren sound developed under the hood. 1
dropped my speed down and a few sec-
onds later the noise stopped. To check
this out, later, my mechanic hit 90 with-
out a peep. But when I drove the car im-
mediately after. the noise started again.
Now, it keeps occurring intermittently. Is
it mechanical?—F.W.G., California.

No. If it were mechanical, the noise
- -~ would be occurring constantly and
not just on occasion. The cause of the
noise is probably excess pressure being
forced from the radiator—pressure that is
being built up because of excess speed on
a new engine. Your Chevy II radiator is
built to accept a pressure of 13 pounds.
When it exceeds this pressure, as it will
when the car is driven for a time at high
speed, the radiator relieves itself through
the radiator pressure cap. The siren-like
sound you hear is this pressure being

forced from the radiator through the cap.

i Hard starting when the engine is hot
¥ is a problem with my 1961 Oldsmo-
bile Dynamic 88. It seems to cause more
trouble when the car has been run for a
time and then stopped for 10 to 30 minutes,
I've checked points, plugs, carburetor and
manifold heat control valve—all to no
avail. What's next?—C.W.S., Ohio

The cause is in one of two places.

‘?‘3 You could be experiencing percola-
lation if the engine is running hotter than
normal. This causes a blockage in the fuel
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syvstem which prevents gas from flowing
normally, resulting in hard starting. One
way to combat this is by inserting a pres-
sure regulator in the gas line to keep
pressure from building up. Another way
is to install an insulating block, which is
just a gasket, beneath the carburetor, If
this doesn't prevent the trouble, check the
carburetor’s float level for proper adjust-
ment. One that’s out of whack can cause
hard starting.

The transmission on my 1956 Buick

has been rebuilt, a new ball joint as-
sembly put in, all vents cleaned and new
rear seals added. Yet, I keep losing fluid
through the torque tube. Why?—C.F.M.,
Calif.

The problem is no doubt external.

Chances are you have a burr on the
end of the drive shaft that's tearing into
the seal, damaging it, and causing the
leakage problem.

Service Tips

+% You can literally burn up electrical
components in your car, especially the
transistor radio, if you have them turned
on while the battery is being quick-
charged. The peak electrical current being
put into the battery during a fast charge
can surge into these items and cause in-
ternal damage. Before fast charging a bat-
tery, make sure the radio and all other
electrical components are turned off. To
be doubly sure that damage doesn’t occur,
disconnect the battery ground cable dur-
ing the quick-charge period.

w If your 1983 6-cylinder Ford with a
manual choke is having cold engine start-
ing problems, blame it on an over-long
choke cable. The extra length interferes
with the pull-down rod or control shaft
lever when the choke control knob is
pulled all the way out. The obstruction
prevents full closing of the choke plate,
resulting in too lean a fuel mixture in the
carburetor when the cold engine is started.
Cutting off the excessive length of choke
wire solves the problem. The end of the
choke-control housing should extend only
14 to Y2 inch beyond the clamp.

As a service to the readers of Popular Mechanics
in solving problems relating to their cors or to
driving in general, you are invited to submit your
questions for answering either through this col-
umn or by mail. Address Aute Clinic, Popular
Mechanics Mogazine, 575 Lexington Avenue, Mew
Yaork 22, New York.
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Electric

Tired of hopping out of the car
in rain or sleet to tug up that
garage door? Here are plans for
a low-cost motorized rig that you
assemble and install yourseli

"/ OU TURN INTO YOUR DRIVE and
glide to a stop beside something that
looks like a plumber’s periscope rising
unobtrusively from shrubs on the left. You
dart your hand through the car window,
insert a key, and the garage door at the far
end of the drive rolls back to let you pass.
The set-up isn't new, of course. But
many people have regarded automatic
garage door openers as a luxury. The one
shown here certainly isn’t. You can make
it yourself at a fraction of what a commer-
cial unit costs.
Up till now, economy-minded home-
owners have often been discouraged from
building their own systems because con-

CLICK! A key switch mounted on o post ot the
head of the drive triggers the mechanism inside
the garage. Door won't roise without key signal

POPULAR MECHANICS



Door Opener

By Frank L. Greenwald

struction called for a “bomb-bay door
opener” or “wing flap actuator” to serve as
the reduction unit. This opener neatly
sidesteps the need for any reduction unit.
Using only standard hardware items, plus
a few parts from an electronies supply
house, you can make it for less than $20,
if you already have a % or 15 hp. motor
on hand (See sample costs, page 178.)
One valuable feature not usually found
on home-built openers is the safety trip
located along the lower edge of the door.
Should the door encounter any obstacle
while it's closing, the trip wire automati-
cally shuts off the mechanism. (Perhaps
a child has wandered into its path, or
you've neglected to drive the car into the
garage far enough to clear.) And it won't
start again until it's reactuated by the
key switch or an interior push button.
First construction step is to weld up a
9-ft. threaded rod from three 3-ft. sections
of Redibolt, as shown in photos on page
176. When you turn two sections into a

nut for thread-alignment, leave 144-in. gap
between the ends for weld penetration.

The task of running a l%-in. die over
three feet of thread to reach the welds
(from each end) can be speeded up by
locking two nuts on one end and using a
socket and speeder wrench.

Next, make up the track by bolting two
96-in. lengths of angle iron back-to-back
to form an inverted T. I found % x 7 x
13g-in. angle available at a local iron shop,
but more-standard 15 x 1 x 1-in. angle
works as well without altering any of the
other measurements. If continuous lengths
aren't available, you can make up a track
from six 3-ft. lengths of 1x1, available at
most hardware stores, One length should
be cut in half, with one of the halves bolted
to a full length at the start. The resulting
track, with staggered joints, will function
satisfactorily if you carefully align the
joints in the horizontal flanges.

The easiest way to bore the bearing
blocks on the split line is to groove the

INSIDE GARAGE, the mechanism can be operated by several push buttons located at convenient points.
Note how traveler (linked to door ot left) is drawn toward control box (center) where it will break
a contact, shutting off motor that spins lead screw (underslung from angle-iron track). Door is then up
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MOTE: ADJUST PLUNGERS TO
OPEN MICRO-SWITCH BEFORE
THROWING REVERSING-SWITCH BAR

x5 =7 MINIBOX
MOUNT ON GUIDE RAIL WITH
TWO % " x3"'x1
CORMER BRACKETS

SPACER SLEEVE

3%"x3 23" CORMER BRACKET %" TUBING,
(4 REQD) 1%" LONG
(2 REQD)
%-20 LOCK NUT
4 REQD)

CONTROL SWITCH ACTUATOR
TOP VIEW

/L

@
% -20 x 4"BOLT
(4 REQD)
. oM
Eacles LIMIT STOP

Hrrizaist: -
PIECE CUT FROM EMD %" STOVE : #0 PIFE HANGER 15" THINWALL CONDUIT
SERVES AS SPACER BOLTS AND it ML L
SQUARE MNUTS IMSTALLING CONTROL BOX
CONTROL NG
BOX

Wi R 1%~
AMGLE IROM FASTEMED
EVERY 18" WITH %" x %"

W LD x %" OD. +

BUSHINGS —
MUST TURN FREE

LEAD SCREW 3~

U1 L4
REAR BEARING, SEC. A-A

WRAP THREADS WITH =18

IROMN OR COPPER WIRE,

FORCE BUSHINGS OMN AMND
SOLDER AT EMDS

%" STEEL SPACER FOR
CLEARANCE

MAFLE BEARING BLOCKS
WITH %" HOLE BORED
OM SPLIT LINE

——

LEAD SCREW

KEY TO SIMPLICITY of mechaonism is fact a %-in.-13
threaded rod, turning at 1725 r.p.m., will advonce o
H‘::luh-uui 2 inm second—just right for opening or
closing garoge . Length of upper portion of spring-
loaded bar of door link (far right) must be sufficient 1o
fully seat door before reaching vertical peosition shown

¥%-20x1" BOLT
4 REQD)

POCKET FOR MNUTS

a2 1

=

%-13 SQUARE NUT | %" x1%"x1%" ANGLE

%-20x1%" BOLT
[DOOR LINK PIVOT)

TRAVELER, SEC, B-B

WASHERS
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12" THINWALL COUPLING SLEEVE
LIGHT COMPRESSION SPRING CUT IN TWO AND SOLDER TO BRACKETS

LENGTH TO SUIT {2 REQD)

\f "I'I!'.l.'-ll WAV

RTET v T

COMPRESSION
SPRING LENGTH
T0

WITH SLOT CENTERED
AT REAR SUPPORT,
DRILL %" HOLE THROUGH

%-18x1%" PIVOT BOLT
%-20x 2" BOLT USE EXISTING HOLES IN
(B REQD} BRACKETS, DRILL THROUGH BAR—
1"x6 x8"
FLAT
¥%-13 HEX CORMER
MNUT (4 REQD)
s areany|| @
o .._1 &
s // ‘
| e Ul zwu
V%" STEEL WASHER : BRASE Wi
FILE HOLE TO %" o B
AND FLAT ON TOP (2 REQD)
(2 REQD)
POLISH THRUST 10 4
FACES OF STEEL VARIES WITH
AMD BRASS TOP DIMENSION

WASHERS
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CONTROL BOX is modified Minibox. Ordinary toggle switch reverses motor connections, is flicked by sliding bar
with hole to take bat handle. Switch is mounted on ledge as shown at left and in alteration sketch, next page

POSITIONING JIG is long plank with cleats nailed
along one edge to create shoulder for clamping rods
(inset). Turn rods into nut for thread alignment

BACK NUT OFF ofter clomping, ond weld the joint.
Joint will have bulge of excess metal (below) which
must be filed or ground down to diameter of Y2 in.

JOINT DISAPPEARS when '5-in.-13 die is run through
weld to produce continucus thread. You must weld
three 3-ft. lengths for required 9-ft. lead screw

176

mating faces down the center before
clamping them together. The aligned
grooves provide a pilot hole for the drill—
which should be a full-size-body (car-
penter's) bit. Before assembly, soak the
maple blocks thoroughly in light engine
oil, then shim the split line as needed for
running clearance for the bushings.

The two bushings for the rear bearing
are forced onto the shaft over wire wound
in the threads. A fillet of solder is placed
at both ends to secure the wire and bush-
ings to the shaft. This is not necessary with
the front bushings.

The traveler—which rides both track
and lead screw—is made of two pieces of
angle iron with a window cut in each to
house two l4-in.-square nuts. Run these
nuts on the lead screw before you hang it
in the bearings. Assemble the traveler
around the nuts, inserting steel spacers
(or square nuts) between the angle and
the 4-in.-long steel flange pieces, to pro-
vide running clearance on the track.

Hang the track at the lowest position
that will permit the upswinging door to
clear. The door end of the track rests on
an angle-iron bracket fastened to the door
header with 3§ x 1l%-in. lag screws. The
rear end is supported by 1& x 1-in. flat steel
and braced by perforated hanger strap. To
simplify the hanging from an unfinished
garage ceiling, I spanned three joists with
a 4-ft.-long panel of l%-in. plywood, to
create a mounting platform.

The electrical circuit is designed for
reliable operation without use of fancy
components. A 24-volt filament transform-
er and double-pole-double-throw relay
provide a safe, low-voltage control circuit.

Any momentary connection across the
control terminals completes the circuit to

the relay operating coil. When the relay
closes, the #1 contact closes and starts the
motor. A holding circuit is completed

POPULAR MECHANICS



r-

ALL ITEMS EXCEPT MOTOR
ARE CONTAINED IN CONTROL BOX

CONTROL BOX ALTERATION
L

4

L N | %" x %"
FASTEN WITH
BOLTS AND MNUTS

B %"  EACH SIDE

SUPPORT HOLE TO SUIT
TOGGLE SWITCH

BAT HAMDLE

Ix5x7”
MIMIBOX

QOGGLE
COMTROL BAR

CONTROL CIRCUIT
PICTORIAL DIAGRAM ,/—W
P 110V 10 24v

TRANS.

COMNMNECTION
TO MOTOR

A
SENSITIVE SWITCH ™, : )
SPST N.C. !

V

COM

SEMSITIVE SWITCH
e SPST M.C.
»

“" & B
E’i TERMINAL /=8

LAV

s 4,

com'Ip

- E

7
4
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HEAVY COIL
SPRIMNGS

==
f & J'J.l:ilpr“l,l
| ey
L

“Il“ll‘“l
STEEL PLATE WITH

%" SLOT, %" LONG
FOR SWITCH ADJUSTMENT

through the “up” and “down” sensitive
switches, the normally-closed safety
switch, and the #2 relay contact. The
motor continues to operate until the
“down” switch is opened at the end of the
travel. The #1 relay contact opens, stop-
ping the motor, and the #2 contact opens
in the maintaining circuit to the relay.
After the motor circuit has been opened
but before the travel-action stops, the
spring-loaded plunger throws the toggle
switch, reversing the starting field leads.

After wiring, check out the circuit as
follows: Separate the starting and run-
ning field leads, connect the power cord to

MATERIALS LIST

ELECTRICAL
1 DPDT 24-V, Reloy (Guardion 1200-G24) 3.60
1 DPDT Toggle Switch (Cutler-Hammer)
7564-K6 1.16
3 SPST Mormally-Closed Sensitive Switch 60
1 24-¥. Filament Transformer 1.49
1 Ix5x7-in. (Bud Minibox CP-3008.-A) 1.32
1 Key Switch {Arrow-Hart B1715-1) 1.63
9.80
MECHANICAL
3 19-in.-13 Threoded Rod (3-ft. lengths) 1.89
16 ft. 'a x 78 x 13-in. angle iren 3.20
10 ft. Ya-in. Thinwall Conduit .
4 1xé&xé-in. Flat Corner .68
& %x3x3-in. Corner Bracket 74
. Pipe Support Clamp, Size 0 48
12 '4-in.-20 Nylon-Pellet Lock Muts 44
4 Y2 I.D. x % O.D. x 1%%-in. Bronze Bushing 1.16
1 Ve-in. Bore Flex Coupling .89
107
1 Y4-HP. Motor, Y5-in. Shaft (Sears) 12.99
Total, minus taxes, postage $3294
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a 110-volt supply and flick on the on-off
switch. Connect the safety switch termi-
nals, then make momentary contact across
the control terminals. The relay should
pick up and stay in. Actuation of either
sensitive switch should drop out the relay.

Mount the control box on top the rail
with corner brackets, as shown on page
173. Form the two actuator rod supports so
that the conduit moves on a level with the
toggle control bar and sensitive-switch
buttons. Attach the plunger assemblies to
the conduit so that the pair on one side
has about 2-in. clearance when the other
pair is making contact. The actuator rod
is moved back-and-forth by means of a
right-angle bracket extending above the
traveler to contact the two limit stops.

To install these stops, first position the
traveler several inches from the front
bearing, attach the “down” stop (as shown
in the color-panel sketch, page 175) and
connect the door link. Note that with the
door fully-closed, the link should have a
slight amount of spring load. Now, set the
reversing switch to open the door, start
the motor and let the door draw back to
full-open position. Stop the action by
pressing either sensitive switch. Attach the
“up” stop so that it is in contact with the
traveler bracket, Now, close the door,
making sure the “down” stop halts the
door for smooth seating.

For my key switch, I drilled a js-in.
aluminum disk and wedged this assembly
tight in the threads of a 1Y4-in. pipe elbow.
Plastic bell wire is run down inside the
pipe and trenched back to the garage. % * %

POPULAR MECHANICS



MAGNETIC TOOL RACK holds scissors, knives, chisels,
etc. Designed to angle tool points inward for greater
safety. Unit is 12 in. long and has interlocking ends
for adding other units. Costs about $2.89 ot dealers.
The Stanley Works, Hardware Div., New Britain, Conn.

PRECISION OILER mokes an easy job of lubricating clocks, tiny motors, appliances and other small mechan-
isms. A squeeze of the plastic body delivers ony desired amount—even a fraction of a drop—of high-grade,
gumless instrument oil. Stainless steel spout retracts, permitiing oiler to be carried like a fountain pen.
Over-all length, extended, is 9% in. Retails for $1.00. Armite, 1845 Randolph Street, Los Angeles 1, Calif.

"4 &

CONVERSION KIT lets you wse your Y4-in. electric
drill as o router. Performed well in PM tests, despite
drill's relatively low spindle speed. Priced at $9.95.

LONG SCREWDRIVER has o 20-in. Neo. 2 Phillips
blade that reaches into many places almost inacces.
sible with normal-length tools. Costs $2.44 at dealers.

B&L Products, 7480 Potter

Road, Davison, Mich.

Vaco Products, 317 E. Ontario 5t., Chicage 11, il

HORIZONTAL BANDSAW is reported to cut metal and plastics faster than reciprocal power hacksaws. It's
made of cast aluminum, and weighs only 52 Ibs. with '4-hp. motor. Capacities are 3% x & in. square, 33 in.
round and 3% x 3 in. at 45 deg. Manufacturer claims this sow cuts square within 005 in. on a 3-in. cut.
The wunit sells for $199.50. Willis Machinery ond Tools Company, 4848 Monroe Street, Toledo 13, Ohio
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OME LEAD connects the tester to
your recorder. Just plug it into
the input jock. Record for two
minutes at each switch setling,
playback, and you'll know what
shape recorder tape heads are in

Check

Your
Tape Heads

By Tracy Diers

Build-it-yourself tester gives a
rapid go-no-go test that tells
you when tape-recorder heads
are worn and require replace-
ment. The one-transistor circuit
is economical, and insures gel-
ting the most from your recorder

129
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RE YOUR TAPE-RECORDER
heads worn? Chances are the an-
swer is yes, and you don't even know it.
The result is poor high-frequency re-
sponse that is detracting from the sound
quality of the tapes you have been listen-
ing to. But don't wait until you actually
have trouble. Build this tester, and keep
a running check on the condition of your
recorder’s record and playback heads.

Assemble the tester following the sche-
matic. Build it onto a piece of perforated
phenolic board, and package it in a small
metal case. The unit is actually a compact
1-transistor audio amplifier that produces
both 1-ke. and 10-ke. (kilocycle) signals.

Check the completed tester with a pair
of headphones connected to the output
jack. You should hear pure 1-ke. and 10-
ke. signals fully controlled by the level
control. Once you're sure the tester is
operating try it out on your tape recorder.

Plug the tester into the “radio-phono”
jack of the recorder. Start with the 10-kc.
signal and turn up the tester’s output gain
to almost maximum. Then adjust the re-
corder’s volume control until the indi-
cator shows the normal level input. Record
for about two minutes.

Now switch the tester to its 1-ke. range
and adjust the output to match the strength
of the 10-ke. signal (use your wv.twv.m.
here). Do not touch the tape recorder
volume control. Then record for another

two-minute stretch, What you have done
is feed in two signals separated by a 10-
to-1 ratio at the same input level.

Now play the tape back with your
v.tv.m. connected to the tape-recorder
output. If the tape heads are in good
shape, you will get a higher reading on
the 10-ke. signal than on the 1-kc. signal.

If the head is worn, the 10-ke. signal
will be weaker than the 1-ke. signal. This
happens because head wear widens the
gap in the head which in turn cuts down
on reproduction of high-frequency signals.

Check your heads in this manner after
every 10 hours of use and you'll pick up
worn heads before they start detracting
from your listening pleasure. L

PARTS LIST
R1—10,000 chms, Y%-watt carbon resistor
R2—1000 chms, Y%-watt carbon resistor
R3—33,000 ochms, Y2-watt carbon resistor
Rd4—potentiometer, 25,000 ohms, linear, with

s.p.s.t. switch 51

C1—.003 MFD, 25 volts or higher
C2—.008 MFD, 25 volts or higher
C3—1 MFD, 25 volts or higher
C4—0.33 MFD, 25 volts or higher
C5—10 MFD, 25 volts, electrolytic
Q—2H109 RCA tronsistor
L1—100 mh iron-core choke (Miller 960)
J1—phone jock
S51—switch on R4
52—2-pole 2-position shorting (Centralob 14562)
Case, 7 x 5 x 3 inches (Premier PMC 1008)
Dial plate (Mallory 484)

AlLL COMPOMENTS are mounted on a perforated phenclic board. This eases
construction and mokes for o neot arrangement of parts ond wiring. The
finished board is mounted into @ metal case with four tubular spocers. Power
for the tester is a built-in 9-volt battery which maokes the unit portable
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, u TRIPLE-LENGTH RECORDING TAPE, Scotch Brond 290,

comes in 3600-foot lengths on 7-inch reels. The new

What S New I" tape gives 33 percent more recording time than pre-
viously available—%0 minutes of uninterrupted re-

cording time ot o speed of 7% inches per second.
The extra ploying time is mode possible by o half-

mil polyester tensilized backing ond a 0.18 mil

]
coating of iron oxide. There's even a built-in silicon
ec ronlcs lubricant. The price is $11.95 for a 7-inch reel, $2.95
for a 3%-inch reel. The tope is made by IM Mfg. Ce.

MINIATURE ELECTRONIC TIMER s
ideal for keeping a check on phone-
groph stylus use. Mount a thousand-
hour unit on the turntable and wire
it in parallel with the turntable motor.
It will keep an accurate record of stylus
use. After o thousond hours, replace
the stylus and timer. Curtis Instruments
Inc., 331 Lexington Ave., Mt. Kisco, N.Y.

EVER-PLAY AM-FM RADIO is powered
by rechargeable nickel cadmium bat-
teries which never need replacement.
The set will play continuously for 24
hours on one overnight charge. It has
a built-in afc circuit to prevent FM drift.
Tuning indicator shows both proper
tuning and bottery condition. Price
is $79.95 from Gulton Industries Inc.

$200 TV TAPE RECORDER has been
developed in Englond. It uses o l%-inch
. tape that runs at 120 or 60 inches per
1 '.i.;‘.]'nl‘-, NG TR second. An 1l-inch reel of tape gives
Vb 20 minutes of recording on each side,

will cost about $25. Set will be made
and sold in U.5. by Cinerama-Telecan.
Also coming from England is 33-r.p.m.
record that plays back a TV picture
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$2.98 Clock Radio

Convert your alarm clock into a radio alarm

ARE YOU ONE of the millions of sleepy
people who have to wake up each morning
to an alarm clock? Do you hate that clang-
ing? Then you'll be interested in this idea.
With a simple adaptation of your clock
you can wake up to your choice of music
or an early-morning news broadcast.

You don’t need any electronic experi-
ence to convert easily most ordinary alarm
clocks to radio alarms. First step is to re-
move the back from the clock and silence
the alarm by wrapping a couple of strips
of rubber tape around the clapper.

Next get a normally open snap-action
switch from a local electronics supply
house and mount it on the rear of the

clock. Set it up as shown below so when
the alarm goes off, the winding knob trips
the switch turning on the radio.

Wiring is simple. Connect the switch
into the radio’s line cord as shown in the
schematic below, and insulate all joints
with electrical tape. When the alarm goes
off, the switch will close and the radio will
be turned on. It will continue to play until
you turn it off or rewind the clock alarm
to release the pressure on the switch. Now
your sweet dreams can be interrupted by
music each morning if you remember to
set the alarm for about five minutes past
the hour to avoid catching the station
break commercials.—By John W. Spencer

THE SNAP-ACTION SWITCH is mounted on the rear of the clock ond arranged
so it is tripped when the alarm rings. It is wired into the radio line-cord
as shown and turns the radio on when it closes. Solder all wiring connections

—ALARM CLOCK

TO WALL OUTLET
—_—

TQ SNAP-ACTION
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Hottest new ideas in photography—
The new quick-loading

New Kobak Electric 8 Zoom Camera

Mew Kopax Duex B Cassette
uses regular Bmm roll film.
No in-camera threading!

Cassette snaps into camera.
Flip it over after first 25 ft.
—you're set to go again!

154

Always keeps you ready for action

There’s nothing to slow vou down
when vou're out to shoot action
with this movie camera! The new
Kopak Duex 8 Cassette provides
quick drop-in loading using stand-
ard 8mm roll film. Preload several
cassettes, and you're ready for con-
tinuous filming.

Battery-powered motor drives 10 to
24 rolls of film through the camera
with never a slowdown, never time
out for winding.

Zoom lens lets vou close in on ac-

tion—fast and smooth. And you see
the zoom in the coupled viewfinder!

No worry about exposure. Sensitive
electric eve sets the super-fast f/1.6
lens automatically—even signals
when light gets too dim.

See the new Kobpax Electric 8
Zoom Camera at your Kodak deal-
er's in time to capture your holiday
fun in movies. With built-in filter,
hand strap, neck strap, one cassette
and pistol grip—all less than $150!
Batteries extra.

The more you know about photography... the more you will count on Kodak

EASTMAN KODAK COMPANY

POPULAR MECHANICS
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cameras from KODAK!

New Kobak INsTamaTic 700 Camera
Easiest-to-use camera ever designed for fine pictures

Why will you take better pictures
with this new camera? Because all
yvou have to think about is the pic-
ture. The KobpAax INSTAMATIC 700
Camera takes care of the other de-
tails with amazing ease.

Drop in a KopArpak Cartridge,
and the camera’s loaded instantly,
the film speed’s set into the electric
eve. And, in turn, the electric eve
not only sets the /2.8 lens, it also
adjusts the shutter speed if neces-
sary, to insure correct exposure un-
der a broad range of outdoor and
indoor “available light” conditions.

Kooarak Cartridges are fac-
tory-loaded with Kodak color
or black-and-white film.

Drop in @ Kooarak Cartridge

—camera's loaded! Load,
unlcad—even in bright sun.

Rochester 4, N.Y.
DECEMBER 1963

Prices subject to change without notice. Because
of demand, there may be a delay on some KoDaK
InstamaTic models; if so, ask your dealer for the
special InsTamaTic Camera Gift Certificate.

Flash is this easy. A touch pops up
the built-in flash holder, sets the
shutter at 1/30. Focus—and the
lens is automatically set for a per-
fect flash picture.

See how much more rewarding it
is to take pictures with the Kopax
INSTAMATIC 700 Camera. Less than
$110. Three other new KODAK
INSTAMATIC Outfits from less
than $18. All are great
for Christmas giving
or getting. See
your Kodak
dealer.

TRADE MARK

185



Silent War in Liquid Space
(Continued from page 127)

smoothly to cover the vacated spaces in
the screen, like halfbacks shifting position
to cover a hole in the line, All these moves
show up on the Iconorama screen, CIC's
new-fangled situation chart.

As the minutes wore on, the contact
wavered, disappeared, was picked up by
another helo, and finally dribbled out alto-
gether. “They’'ve probably picked up a
school of dolphin,” said Lt. (jg) Dick La-
Roche, looking up from his sonar repeater,
“or it could have been a knuckle.

“A knuckle can sure fool you,” he went
on. “It happens when a submarine makes
a sharp change of course underwater. At
the apex of the turn, it leaves a dense
bunch of bubbles which can hang sus-
pended in the water indefinitely. Sonar
signals ‘see’ it as a possible sub.”

After sweating through several more
abortive contacts during the night, pay-
off came for the waiting sub hunters at
0331 hours. Powerful radar beams from a
Grumman Tracer unerringly picked up the
exposed periscope of the quarry, which
had surfaced just before dawn for air.
A waiting helo made the “kill.”

New Weapons Join Fleet

New ASW weapons and detection tools
are constantly being devised. One, a new
kind of helicopter, just now coming into
the fleet, is designed for destroyer duty.
Known as DASH (drone anti-submarine
helicopter), it is sent out under remote
control to attack contacts.

Killer subs for tracking down undersea
raiders are also becoming increasingly
effective. (The ill-fated Thresher was the
first of an advanced class of nuclear killer
subs; it won't be the last. Dozens more
are slated to join the fleet.) Better sonar
detection gear will permit the killers to
pursue enemy subs into deep undersea
valleys and thermal layers.

Nuclear-armed rockets, torpedoes and
depth charges have tremendously enlarged
the lethal range of ASW weapons. An
atomic torpedo can miss its target by a
wide margin and still score a kill.

All this armament sounds impressive,
but ASW men are far from satisfied. “The
nuclear submarine was a tremendous
breakthrough in attack capability,” one
officer told me. “What we need in ASW is
a breakthrough in detection equipment.”

Efficient long-range detection equipment
provides, or will provide, the real answer.
So, in addition to sonar, radar and other
devices, the Navy is working on still other
detection methods. According to a number
of published reports in the Wall Street
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Journal, Christian Science Monitor and
Data, a semi-official armed forces maga-
zine, these include:

¢ Infrared heat-sensing equipment to
zero-in on a sub's warm-water wake.

® Magnetic devices, operating from
high-flying planes or earth satellites, that
will trace a sub’s movements.

® The Screamer, a magnetic radio de-
vice which will be strewn in narrow chan-
nels to lock onto a sub’s hull; a trans-
mitter broadcasts a continuous signal to
pinpoint the sub’s movements.

® The Sniffer, an airborne electronic
instrument, detects submarines by sens-
ing atomic changes in the air due to the
exhaust from submarine engines. It can
also detect the train of radioactive water
behind nuclear subs.

® Project Caesar utilizes underwater
sonar hydrophones. It is being set up as a
network around the North American con-
tinent and has been reported to have an
accurate range of 500 miles.

Such a sensory system might provide
one of the breakthroughs ASW men need.
The North Atlantic, at least, could easily
be “sterilized” once the difficult problem
of sound identification was solved.

Meanwhile, the aging World War II
HUK groups are holding the line.

These include the battle-scarred Essex,
commissioned in 1942, which launched
14,000 sorties against the Communists
during the Korean War. Last September,
after six months in the Brooklyn Navy
Yard, the Essex emerged as the most for-
midable ASW carrier in the fleet.

The Essex was at Guantanamo Bay
when last year’s Cuban crisis broke, and
she spent 28 days continuous duty during
the “quarantine” before being relieved.
How many Russian submarines did the
Essex sight? “Sorry, can’t tell you that”
is the invariable reply.

“But I'll tell you one thing,” a pilot said.
“Every time one came up for air we had
a destroyer on the spot. The ship’s band
always gave them a rendition of “Dixie.”

Hitler put a mighty crimp in the Allied
war effort with an initial fleet of only 57
submarines. Russia is now thought to have
more than 500 subs, of which perhaps 20
or more are nuclear-powered and several
dozen capable of firing nuclear missiles.

The ASW men are not sitting around
waiting for any technological aspirin that
will neutralize the nukes.

But sometimes, during the numbing
monotony of a sub patrol, they wish their
countrymen would come alive to the
undersea menace. They realize only too
well that their particular enemy, the sub-
marine, may—for the moment—have an
edge over them. * kK
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For Christmas 1963

DESSTON
D-38 DIAL-A-POWER

gives constant power over a full range of speeds

i

DIAL-A-FOWER SETTINGS

1

STEEL—'2" bit, 700 rpm

m

MﬂSDNRT—% bit, 1,000 rpm WOOD—%" bit, 1,200 rpm

speeds from 600 to 2000 rpm by turning a dial

Disston’s D-38 Dial-A-Power, world's first variable speed drill, lets you choose the exact
rpm you need—whether boring wood, metal, masonry or plastic. You can even adjust
speed to suit the size bit you are using. You get faster, more efficient drilling, save wear
and tear on bits. And at every speed, a revolutionary electronic circuit delivers full, con-
stant power at the chuck. The Dial-A-Power eliminates the need for several drills; its
powerful 4.1 amp motor drives bits up to 14", Built-in overheat thermostat automatically
protects motor from burnout. U.L. approved and industrially rated for rugged use. Retails
at $69.95. Hardware and Industrial Products Division, H. K. Porter Company, Inc,
Porter Building, Pittsburgh, Pa. 15219.
See the many other Disston Christmas specials at your dealers, now!

HARDWARE AND INDUSTRIAL
P[] HTEH PRODUCTS DIVISION
H. K. PORTER COMPANY, INC.
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EVEN R
MASTER MECHANIC
(OULD LEARN
A THING OR TWO

by building these amazing “Visible" hobby kits.

You probably know the Renwal Visible V-8,
the most accurately detailed %4 scale auto-
motive engine kit ever produced. Now, Ren-
wal introduces the VISIBLE CHASSIS, over three feet long,
with the same superb engineering that made the Visible V-8
a hobbyist's favorite. Everything works: Shift and watch the
gears slide into position. Turn the wheel, and learn how the
steering system and suspension operate. No detail was
omitted. And thanks to Renwal's famous “Visible" construc-
tion, you see the “inside story.” The Visible Chassis comes
complete with battery driven motor, and parts for installa-
tion of the Visible V-8. By itself, the Visible Chassis is an
amazingly realistic hobby kit. With the Visible V-8, it's a
complete automotive education. Visible Chassis $19.95,

Visible V-8 $10.95, Chassis and V-8 Set $29.95.

)

SEND FOR RENWAL'S FREE ILLUSTRATED BOOKLET =

Renwal, Mineola, New York—Dept. PM-12

Please send me "'Getting a Jump on the Future with
a3 Renwal Hobby."

Name
Address
City

GOOD HABITS COME
FROM GOOD HOBBIES

State
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The Danger in Dry Air
(Continved from page 165)

thoroughly with detergent. Scrape away
hardened calcium deposits with steel wool
or a stiff bristle brush.

Atomizing unit motors are equipped
with bearings that must be lubricated.
Consult the instruction guide for your unit
to determine the location of lubrication
points. Use either a special atomizing
motor oil or any good grade engine oil
(SAE 20 is usually recommended). Only
a few drops for each bearing are needed.

The grill that surrounds the base of most
atomizing unit motors can be cleaned with

| an old toothbrush.

The evaporator plate humidifier is also
easy to maintain, although it usually needs
more frequent maintenance than other
types. Run a piece of wire through the
water nozzle to clear any calcium that
may have formed.

Next, inspect the plates. If they are
relatively clean and intact, use them again
(plates are generally good for a period of
three years, although this time is reduced
in proportion to the hardness of the
water). If the plates are covered with cal-
cium, or are broken, replace them with
new ones. In areas with a severe hard-
water problem, even the valves eventually
lime up. One solution is to hook the unit
into a soft-water line, but this often
means a long tubing run.

Vaporizing units are also easy to main-
tain. All that's involved is cleaning the
pan and making sure the water nozzle that
feeds the pan is unclogged.

Is humidification necessary with hot
water heat? As mentioned before, this is
a controversial question among heating
experts. Some contend that since steam
heat is wet heat, little moisture is removed
from the air in a tight modern home.

Others contend that dryness can still
be a problem with a hydronic (hot water)

| heating system, since air from the outside,

which may be low in humidity to begin
with, is introduced into the home by infil-
tration and open doors and windows.
The only way to be sure is to test the
air in your home with a measuring device,
such as a psychrometer. If a unit is needed,
you can use portable humidifiers, placed
in one or two key areas around the home.
Another type of humidifier you can use
in a home equipped with a hydronic heat-
ing system employs heated water and a
blower that distributes humidified air
through a duct and small register to a
central location in the home. It usually
has a humidistat. Water is heated by an
electric coil—or by steam or hot water
through a pipe from the boiler, * ik
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get Lots More from |

1 I
heartier, for L & M has more longer-aged, extra-

I
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more taste through the filter...and L&M’s ]J \ I l

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

filter is the modern filter — all white, inside and
outside—so only pure white touches your lips.

Give Lots More — Give L&#M in Holiday Cartons




AN D New ruggedness in an all-welded
cab. All-welded construction
OOM FORT means a solid cab, fewer rattles!
New stronger Styleside box, tool

Mew comfort in a Driverized Cab.
Ford's big Custom Cab gives you
a foam seat 5 inches thick . ..
over 38 pounds of cab insulation!

If you want both comfort and
toughness in a pickup, take a look
at Ford! From axle to axle, you'll
find the new '64 Fords solidly built
like the big trucks!

And you'll discover how easy
a pickup can be! Take Ford's
new Styleside tailgate. It will sup-
port a ton, yet one hand opens or
closes it. New, long wheelbase
makes riding smoother. Fully syn-
chronized transmission makes
driving easier. A tough truck
doesn't have to be tough on you!

Only 3.2 cents per mile for gas,
oil, tires and repairs! That's the
record averaged by five '63 Ford
pickups—run 100,000 miles each
by an independent research firm.
See the Certified Report at your
Ford Dealer's today!

'64 FORD PICKUPS =

BUILT LIKE THE BIG TRUCKS -WITH A BIG COMFORT BONUS!




Monorails

{Continued from page 74)

There’'s a considerable saving in the
cost of constructing a monorail versus a
conventional system, they claim. A good
share of the advantage can be laid to speed
of construction.

Goodell plans to build its 17-mile Los
Angeles line at the rate of a mile a week
and a cost of $2.600.000 per mile. Alweg
says it can do the 43-mile “backbone”
line in Los Angeles at a rate of a mile
every 20 days and a little under $2,500,000
per mile for the overhead system. Goodell.
in a bid on the same 43 miles, figured
$2,290,000 per mile for that job.

In contrast, Toronto has an eight-mile
section of subway under construction that
will take five yvears to build, It's part of
a 10-mile project that will cost $206,000,000
—or $20,600,000 per mile. (Purchase of
right of way is included and amounts to
about 10 percent of the cost.)

And the first section (13 miles) of the
Cleveland Rapid Transit system, com-
pleted in 1955, was built at a rate of a mile
each 34 months at a cost of a little over
$3.692,000 per mile. (This average cost
figure is computed from the $30,000,000
spent in the 1950s plus some $18,000,000 in
preliminary work done by farsighted plan-
ners 40 years ago.)

“A monorail system goes together al-
most like an erector set,” said an Alweg
official. “Foundations are drilled. T-col-
umns are bolted in place. beams are placed
on top, and soon trains are in operation.

“It is this ease of construction that ac-
counts to a great degree for low installa-
tion costs—making possible fare-box
financing of a basic rapid-transit network.”

{(The Seattle monorail was paid for in
five months, However, according to a study
by the Metropolitan Transit Authority in
Los Angeles, the 50-cent monorail fare
was supplemented by a 25-cent surcharge
on every ticket sold to the World’s Fair.)

Alweg erected its 1.2-mile Seattle sys-
tem in a matter of 10 months at a cost ol
almost $4.200,000. The firm estimates that
it could build the 43-mile Los Angeles
monorail system (on which it has made a
proposal) in 30 months, The first third of
that system, says Alweg, could be in serv-
ice in 12 months. Cost of the 43 miles is
set at $105,275.000.

The 215 -mile Disneyland-Alweg Mono-
rail System cost $3.300,000 to build. The
three trains, though, are smaller than
equipment built for city transportation.

The concrete posts and beams of the
Alweg system require that holes be exca-
vated for the concrete foundation under
each supporting column. The foundation,
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of poured concrete, is 25 feet deep and
five feet in diameter. Each supportin
column is then precast at the site an
tilted into place on the foundation. Then
the horizontal concrete beams are lifted
into place on the supporting columns.

Goodell describes construction of its
system as a matter of driving 40-foot steel
pilings into the ground—each going into
place in a matter of five minutes.

The work from then on can be per-
formed mainly from overhead. A work
train riding on both rails would pick up
with its own boom 80-foot lengths of steel
beam from a car at its rear and lower the
beams into place on the steel columns.

Another pertinent construction estimate
was made in Los Angeles by the Metro-
politan Transit Authority. A combined
subway-surface system, the MTA said,
would cost $10,000.000 per mile. However,
a similar estimate for Atlanta was cut
down to slightly over $4.000.000 per mile
by using railroad right of way.

Comparative construction costs and esti-
mates, then, would seem to give a clear
advantage to monorail—providing no ef-
fort is made to run the monorail under-
ground where subway openings must gen-
erally be larger to accommodate the bulk
of the beams plus coaches.

How to Switch Monorails

Switching is still a problem with mono-
rails. contend its critics.

This has probably been the largest sin-
gle headache for monorail—and it con-
tinues to be. In any mass rapid-transit
system, switches are unavoidable. With
monorail, it becomes an especially sticky
problem because the entire supporting
structure must be moved whenever the
switch is thrown.

Monorail switching is usually accom-
plished by directing the entire train onto
a tangent track by means of a section of
curved track moved into proper position.

Alweg has two types of switches:
straight beam and flexible. The straight
beam is 140 feet long and three feet wide
—and rests on four supports. One of the
supports is pivoted and the other three
are on movable carriages traveling with
the beam, When the beam reaches the
proper location for switching the train, it
locks into place. This type of switch is for
low-speed areas, and—according to Al-
weg—takes 9 to 12 seconds to operate.

For high-speed installations, a flexible
switch using an aluminum beam has been
developed recently that, Alweg claims,
cuts switching time to seven seconds.

The switches of the Goodell suspended
system can be operated in four seconds.

{Please turn to page 192)
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Cuts 34" wood,
. DPlastic and asphait
e tile, aluminum

and other

¥ % light metals.
NE DREMEL ELECTRIC
SCROLL SAW

You'll find uses for this new Dremel you couldn't accomplish
with any other type saw. And it's so safe the whole family
can wse it. Ideal for making home repairs and improvements
. . . projects like cornices, valances, shelves. Makes fast work
of the most intricate scrolls and curves. When laying asphalt,
plastic or rubber tile, it easily cuts irregular shapes and
curves so difficult to do with hand tools. Unigue 4-way blade
holder permits cutting in any direction and to center of 19°
circle. High speed 60 cycle AC motor produces 7,200 strokes per
minute. Foolproof, trouble free. Unbreakable nylon housing.

Model 501 Scroll Saw complete with &', 3 wire cord and 7
saw blades. .......... AR, < |

See your Dremel dealer or order direct om 5 day
trial, money back guarantee. Send check or money
order for £12.95 postpaid.

DREMEL MFG. CO., Dept. 113-M, Racine, Wis.

260 PAGES of SPECTACULAR BARGAINS! Govern
ment Surplus. Factory Closeouts and hard-to-find
items of all kinds. You 'l {ind special bargains o

U.5. Army. Navy. Air Force and Industrizl surplus
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Power Tools. eic. ORDER TODAY!

SM S(O# 50 REFUND on your first
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2263 E. VERNON AVE., Depl.Pi-123
LOS ANGELES 58, CALIFORMNIA
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| Monorails
{Continuved from page 191)

In horizontal switching, one end of an

. 80-foot section of Goodell's track is

moved aside eight feet and at the same

time one end of a curved B80-foot section

moves into the position vacated by the

main track. In vertical switching, a 150-

foot section of track is raised 10 feet at

one end and locked into place with an-

| other track at this second level (which
' may be either higher or lower).

The time that it takes to operate the

switches of the monorails (Alweg: seven

| seconds: Goodell: four seconds) is slightly
greater than the three seconds that it

| takes to switch New York subways.

| What about safety?

| The safety record of the oldest operat-
ing monorail. the Wuppertal line in Ger-
many, is amazingly good. In all those
years, only two passengers have been in-
jured—and one of those was a baby ele-
phant put aboard by a circus promoter.
(The elephant bolted through the car
doors and landed in the Wupper River

' 23 feet below the train.)

Alweg reports that only one of the eight
million World’s Fair riders had an injury
claim against the railroad.

Despite the excellent precedents, build-
ers are taking no chances.

To avoid collisions, Alweg divides its
proposed Los Angeles system into a series
of electronic zones. If a train attempis
to proceed into a zone occupied by another
train, power is cut off automatically.

Goodell proposes to automate its sys-
tem and control it electronically. No op-
erating personnel will be aboard the
coaches. Door areas and passengers in the

| coaches will be observed by television
receivers in a central monitoring station;
passengers will also have two-way voice
communications with the station.

In case a train stalls between stations,
Alweg plans to transfer passengers via a
gangway to a parallel train or lower them
to the street. Goodell has an emergency
escape system that enables exit doors to
open if the train stalls so passengers may
be removed.

The question of safety was dramatically
posed in September when an overhead
monorail ride at the Los Angeles County
Fair snapped a bolt in its support system,
allowing one end of the single coach car
to drop down at a 30-degree angle. Mono-
rail proponents. however, are quick to
say that the small 24-passenger coach,
suspended on the bottom flange of an

| I-beam, is strictly a “fair ride” and is not
a prototype of a high-speed transit train.
| So the comparisons and arguments go.

POPULAR MECHANICS



Other items on the debit side for mono-
rails include: Lack of compatibility with
existing transit system (monorail trains
run only on their own tracks and not on
the conventional tracks that a city may
already have); the need for some claims |
of monorail proponents to be taken on faith
to a great extent rather than on proven
performance; and the lack of support
from professionals in the transit industry.

On the credit side for monorails is the
possibility of their being built over con-
gested areas without disrupting traffic
below. Proponents feel, too, that the nov-
elty of monorail would attract new riders
to city transit systems.

Despite the fact that the city acceptance
of monorail has been going along at a
snail's pace, there are several companies
in addition to Goodell and Alweg that are
in the single-rail business.

American Machine and Foundry Co.
will build a 4000-foot suspended-type
monorail at the upcoming New York
World's Fair (see illustrations). The sys-
tem will include two parallel kidney-
shaped loops, each carrying three two-car
trains suspended on a single rail.

AMF's train system at the World's Fair
will be an improvement of a design by
American Crane and Hoist Co. Above |
each car will be a pair of rubber-tired |
“bogies” running along the lower edge of
an I-beam track. Top speed is 11 m.p.h.

AMF has also been licensed recently
to market the French Safege-Transport
high-speed monorail system in the U.S. |
This also is a suspended-type monorail |
with its bogies running inside of box beam
(hollow) rails. Snow and ice cannot affect
the traction of the wheels, which are pro-
tected within the beam, says the firm. A
French prototype has been operating on
a test track for two years, traveling at
speeds as high as 90 m.p.h.

The beams, which are now steel, may
possibly be constructed of prestressed
concrete, says AMF, with wood rails in-
side for the rubber tires to run on. AMF |
adds that it has a high-speed switch that |
needs only 31% seconds to operate.

Despite the awakening of interest in the
U.S., it appears that Tokyo may be the
first city to test monorails under mass-
transit conditions. Several lines, includ-
ing Lockheed, Safege and Alweg are being
built there. |

City planners are predicting that by
1970 there'll be 30 million more Amer-
icans and that 85 percent of the total
population will be living in urban centers.

The climate is right for a breakthrough
in urban transportation—and those mono-
rail builders are just itching to show
what they can do. * k& |
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for things you'd

Spray cans
25 colors

69€ ea.

'til SPRAY PLA

SPRAY PLA is a new kind of enamel finish,
hard as nail polish—yet easier to mir Dries
even faster. Makes things look
new, not painted. Developed for
hobby models, SPRAY PLA's fine
quality is unapproachable. Only
69¢ in cans just right for every
little thing. Isn't there something
special you'd like to SPRAY PLA

Touch-up
tudi]f? and trim
bottl
At hobby stores and hobby depts. ~ Battles

THE TESTOR CORPORATION 1 ea.
Rockford, Illinois
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Skyway Crash Preventers

{Continued from poge 110)

radial is accurate, the others should be.

“The last panel,” he said, as we moved
on, “records our position at any given mo-
nent by taking fixes from two ground
stations, with the airplane as the third
point in the triangle.”

By using the precise position of the air-
craft as a reference point, the signals re-
ceived from the stations at any instant
can be checked just as precisely.

Fowler patted another instrument along-
side one of the technicians. Graphlike
paper with needle tracings on it was slow-
ly moving from it. “This is one of our
recorders,” he said. “It can record as
many as 36 different pieces of informa-
tion at one time, including signal accu-
racy, signal strength, percentage of mod-
ulation and so on.”

Fowler explained some of the discrep-
ancies that the tracings show up.

“Basically.” he said, “most problems are
caused either by the equipment itself or,
more often, by outside interference.”
Fowler described some of the more com-
mon discrepancies caused by interference:
Roughness, scalloping, bending, alignment
(see diagrams).

There are definite tolerances beyond
which action must be taken, and the most
stringent is alignment. If a radial is dis-
placed by more than one degree, the sta-
tion automatically switches to a standby
transmitter. If this doesn't work, the sta-
tion shuts down altogether. No signal is
better than a faulty one, because pilots can
easily tune into another station.

During the flight we went up front and
sat behind the pilots as they flew the
route at 41,000 feet, and watched as the
cockpit instruments ticked off the infor-
mation from the VOR, TACAN and
VORTAC stations down below. Between
San Antonio and Fort Stockton, Texas,
we witnessed one apparent displaced
alignment. The 28l1-degree radial from
the San Antonio station and the 96-degree
radial from Fort Stockton should have
met in the middle to form one long
straight line. Half way past San Antonio,
they switched to the Fort Stockton sta-
tion but were six degrees off course, al-
though they had been dead center on the
San Antonio radial. Obviously, San An-
tonio or Fort Stockton or both, were out
of alignment, Later, at Seattle, they found
the VORTAC station had shifted clock-
wise, All 360 radials were displaced.

(Please turn te page 196)

These are piston rings.

If they wear out, replacements
may cost $175.

QHAES'I'ME

|
|
|

MOTOR

| DETERGENT

This helps prevent it for $1.75.

Fifteen ounces of prevention are

worth sizable savings in repair bills -

if a "“ring job'" can be avoided. One
can of SDA, Quaker State's Super
Detergent Additive, in yourcar's
crankcase can make the difference.
SDA prolongs engine life by remov-
ing sludge and varnish, reducing
engine wear, and preventing rust
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and corrosion. A clean engine gives
more power on less gasoline, and
extends battery life by starting fast.
See your Quaker State dealer for
fifteen ounces of SDA...and a
cleaner, better-performing engine.

QUAKER STATE OIL REFINING CORP.
0il City, Pennsylvania

SDA is made by
the makers of
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%zéwdm@ THE ULTIMATE MULTI-PURPOSE TOOL
MARK VII

7 BASIC TOOLS ...
to complete the job and clean up too!

BIG VERSATILE 10" TABLE SAW

DUAL PURPOSE 10" DISC SANDER
UNEXCELLED CAPACITY 16':” DRILL PRESS
UNIQUE HORIZONTAL BORING MACHINE
34" LATHE ... BEST IN THE FIELD

NEW PROFESSIONAL SHAPER

NEW BUILT-IN SAWDUST VACUUM

A complete shop in a space just 5'x 2’

@ & 8 & & & &

—3$369%

Take your first look at the last word in home
power tools! Yes! It's a SHOPSMITH. It has all
the convenience . .. all the versatility power tool
experts have hailed in the SHOPSMITH MARK 5.
But the mARK VIl is giant steps ahead of all
other power tools, providing maximum capacity
and versatility in a 5’ x 2' space. It features

COMPARE THE COST*
WITH SINGLE PURPOSE TOOLS

Single purpose 10” SAW—1 hp .. 517076
Single purpose 9 DISC SANDER—*4 hp .. 123.85
Single purpose LATHE with 12" swing—*s hp 1710
Single purpose floor model 1544” DRILL PRESS—

12 hp with speed changer 175.94

Single purpose horizontal BORING MACHINE—'z hp. 136.95
Single purpose SPINDLE SHAPER—*: hp. . .. 119.48
Single purpose SHOP VACUUM CLEANER 3599

*Ba_f:liﬂblll::we‘?” s TDT‘-L 5535“]
inchud gl fou Sﬁ.vf a minimum of sm.ﬁ?

including maotors and slands.
the Original Variable Speed Drive. SHOPSMITH
MARK VIl is the biggest value package in power
tool equipment . . . the only power tool that
gives you all the facilities to complete the job.
Cleans up too! See the MARK VIl “in person"
at your nearest SHOPSMITH dealer. Quantities
are limited. Place your order early!

Write Dcpt 25 for additional information on the ultimate Shopsmith Mark VI

i AMERICAN CORPORATION
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Skyway Crash Preventers
(Continued from page 194)

These obvious errors are rare. Most are
more subtle, and it's the job of recordings
and the computers to spot small trends
in signal output that forewarn of trouble.

When we returned to New York, we
visited the FIDO office on Long Island,
completing our coast-to-coast survey, and
spoke to some of the men who do the low-
level inspection.

Technicians are stationed at the site to
be checked—a VOR station or an ILS
system—equipped with a two-way radio
to the plane and a theodolite, a surveyor's
instrument with a telescopic eyepiece,
calibrated for precise angles in both ele-
vation and azimuth. At a VOR site it is
aimed outward along a predetermined ra-
dial and the plane flies over the station
and out along this radial. The ground ob-
server centers the plane in the theodo-
lite's cross-hairs and guides it with voice
commands, and it is a matter of pride to
the flight-inspection crew that just hav-
ing the plane in sight is not enough. Only
the middle of the fuselage is acceptable.
By using the theodolite, and matching it
against the recordings being made at the
same instant in the plane, the technicians

can check the accuracy of any VOR ra-
dial within '1mth of a degree.

The Instrument Landing System is
checked in much the same way. The ILS
consists, basically, of a localizer which
tells the pilot which way to steer his
airplane toward the runway, a glide slope
which tells the pilot what angle of descent
to use, and two markers, the first of which
tells the pilot when he is about five miles
from the end of the runway and the sec-
ond when he is about 3500 feet.

To check the ILS, the most critical of
all NAVAIDS. the plane with its record-
er working and the theodolite following it,
flies across the beam sent out by the lo-
calizer to see that it is no wider than it
should be—within a half-degree tolerance.

To check the glide slope, the plane flies
the incoming course but maintains a pre-
cise altitude. As it passes the outer mark-

the instant is recorded and a triangle
:s cnmputed The distance from the run-
way to the outer marker is known, the
altitude above the marker is known, so
the angle from the plane to the runway
can be measured. It should match the
beam sent out by the glide slope.

With this kind ¢f, constant_surveillance,, ..
those who fly can be sure their aerial
roadw ays are smnoth and accurate. * * %

PORTABLE SAWHORSES

..... " o sTRONG

I g # LIGHT
‘TE | = SAFE
f » DURABLE
Ill Completaly r_nﬂnpllhlc in " :‘ﬁ’:f::l'lal..ﬁfrﬁl
{4 | 30 seconds. Only self-con- | .
|| i o et
Z o sawhorte on the market, GUARANTEED
[ Waight: 8 lbs. ea. Height:
[ 282", Length: 40". g
L=}

| s’m.95

FER PAIR

Famd koot @ Sesey
ordar=fpr lrmadiats
gt pad shipmars. Ho
COD. eaepied

=" Straight Grain &":a-l

THE GREAT MIDWESTERN
SAWHORSE €O., INC

F. 0. Baa 44, Masatgomery, Ohis

At Last a New Amazingly Simple
GAS TURBINE ]
JET ENGINE
Build from easy to follow
plans. Length 15", Dia. 82",
Wt. 15 Lbs. Fuel—Gasoline or

2"

«aj . R -
Kerosene. " -
| tBereamin Demen” devebops 20 1.1 1deal project for serious-minded
hubsbivist~, scientific amd industrial aris classes. Make on 5 metal
| orutting lathe with milling attachment. For nse on small racing lanat=,

milaleet car=. ele, Full size gssembily drawinge wilth eritical Jime nsivas,
Bill wf watecial and photos. Price $5.00. Mo C.0.D.

| SPACE AGE MARVEL! World's Smallest Flashlight, size of
| lima bean, Lasts Forever. Send $1.50 today.

. SAVOY SCIENTIFIC, Box 1398, SANTA MONICA, CALIF.

Now, Lincoln maokes it possible for everyone everywhere
te put the money-saving process—aond downright fun—
of arc welding inte home workshops. For just $86 you
can get this 100-amp machine that not only welds, but
cuts, pierces holes, heats and brozes steel, Big encugh
for ornamental iron projects, building scientific oppara-
tus, repairing cars, bikes, light machinery. Small encugh
to store in cupboard or on workbench. Comes complete
with headshield, cables, ground clomp, electrode
holder, sample electrodes, instructions. Get a demon-
stration at your lincoln dealer’s teday. He's in the }
yellow pages of your telephone directory.

THE LINCOLN ELECTRIC COMPANY
Dept. 4743 Cleveland 17, Ohio

ATTENTION HOME HANDYMEN'! EXPERIMENTERS!' SHOP OWNERS!
New %66 Lincoln Welder is just right for you!

The World's Largest Monufocturer of Arc Welding Equipment and fhdmdu\"‘

NEW LOW
PRICES ON
LINCOLN

100 AND
225-ANP ARC
WELDERS !

Yolume production — over
3500 every month—lets u
offer 't:'m limdin.hmriru at
new, prices. 180-amp mao-
chine, only $110; 225-amp,
only $125. Lorger machine
hondles 34" ond fast iron-
powder electrodes. Both fur-
nished complete ond ready to
go. loock to Lincoln for the
best in arc welding volues.

mciotty

(Prices shightly bigher, Colorade & Wast)
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So Throw Away

-, ‘ the Major Cause
| of Ignition Troubles!

The New Holley Electronic System for Most U.S. Cars and
Trucks Obsoletes All Other Ignition Systems. ..

At last, the ignition system has gone modern .
caught up with other engine improvements.

REASON: Holley's new Transistorized Pulse
Ignition (TPI) electronic system does away with
mechanical contacts in the distributor—the principal
cause of ignition troubles.

RESULTS: Improved engine performance . . .
greater economy . . . faster cold weather starting . . .
practically no maintenance.

INSTALLATION: Holley's TPl system consists

of just four major parts and can be installed in about
the same time as an engine tune-up.

HOW TPI WORKS: A magnetic pulse generator
replaces the points and triggers the system. There
are no moving parts—no wear!

COST: More, naturally, but you get a system
that eliminates most ignition troubles. After all, what

good 13 Iransistorized 1gnition if points are still used?

TPI KITS: Available now to convert most U. S.

cars and trucks!

HOLLEY CARBURETOR COMPANY

Warren, Michigan

“Quality Parts for Auto Makers and Qwners"

Act now! Clip the coupon for all the money-
saving facts on the revolutionary new Holley
TPl electronic ignition system.

DECEMBER 1963

HOLLEY CARBURETOR COMPANY, TPI Dept., Warren, Mich. :
Rush me full details on the TP/ Ignition System. i
Name :
1

Add
ress i
City. Zone State ]

e e TPK.] el
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nuts, screws, "'froten’ ports!

LIQUID.
WRENCH

SUPER-PENETRANT

in
Seconds!

Werks K Loosens Rusted Bolts

MOTOR-MEDIC

PERFEG' °|FT Fon vn“n EXTRA LUBRICATION . . .
CRAFTSMAN.....+3.88

GIFT-PACK of 3 Quick-Wedge Screw-Holding
Screwdrivers for wide range of workshop use. The :
Screwdriver used by professionals to hold, start and
drive the screw anywhere . . . without
fumbling. Every screwdriving job is
faster, casicr. Cost: §4.10 bought
individually, GIFT-PACK enly
§3.88. Perfect Christmas
Gift! Unconditionally
Guaranieed. Now at
Dealers. or write. (Send

SMOOTHER PERFORMANCE

REPAIR HﬂiT EVERYTHING MADE OF METAL
EST WELDER MADE FOR THE MONEY!

Inclwbes full face =hivid, #xtra

arc popgles, ground clamp, 1win

carbon are torch. welding wod

holder. supply of welding and

L - g brazing rods, scider, fux and

o = i full supplie=. LU= ARC WELD

| 1 ING ]N-'ETR’..(—I'II'-I\ BOWIE? ONE
| YEAR GUARANTEE = 10 DAY

& FREE T'HlAl S you can make
-8 H ¢ FEpdEir !'I::I
paris for cErs.

hx rn ®. farm,
gardén., shop or !I'm"lul.‘:-‘ Works ou any 110 v. housse
ug-in. CLT. MELT, HRAZE, SOLDER OR WELD

. . MOST ANY \IET.-\J e
cash with direct factory orders and . | P B |"‘"] S Dl
: puir drli 3
save costly C.0.D. and postage costs.) e 1:’}. % i __‘::‘-NT_” e RN, ORDER
VOL RS Tdcsl
KEDMAM COMPANY P. 0. Box 267, Salt Lake City, Ulab 84110 MIDWAY WELDERS CO.. Dept. DPM.12_ KEARNEY. NESR.

ELLING FOR ONLY A FRACTION OF ORIGINAL COST!
oxampresTHOUSANDS OF ITEMS AVAILABLE FOR ONLY 2c AND 3¢
ecpn 51979 ON THE DOLLAR, DIRECT FROM GOVERNMENT

Typewriters $8.79
Radios $2.65
Boats $178.00

=I-l-llllll'llll'lllllll.'lll:
s 30 DAY FREE HOME TRIAL COUPOR =
=Surplus Bargains, Dept. PM-12 -

FREE! FREE! mEE._rnkxm New Orleans 50, La.2

ml enclose $1.00. Send both colologs tn-ﬁdﬂrl
Separate 48-page calalog with piclures end B) ,ogoriiond thot my money will be refunded if®
'ﬂlﬂ of mere than ‘M itmma You con erder W l am not ﬂ-”ﬂ"r sctisfied. Alsa 1 will l‘{ll".
"%, | DIRECT BY MAIL Is yours free whan yeu sond 00 il refund with my first order of $10.00 orm

.| $1.00 fer the surplus colaleg. Examples: --n

Parachuies Ammunitien Boots
Walkle- Heluters Silverwars -Hﬂl‘l‘ll
Talkiss Tents Hand u (Plecas Pri
Clathing Teels Granadas SAddress i
Goggles Boots Gun Recks -
Battls Hah Cambat and -
Gum Knives Hundreds 'c’h' State
Cohs Mine Deteciors  Mare SASSESSESERRRANRS

F $1.00 REFUNDED WITH FIRST ORDER OF $10.00 OR MDRE

Refrigerator $5.00
Power Mower $7.50
Mimeograph $23.00
Generators $2.468

and thevsands more!

on spot!

Full Details—
How, Where to
Buy Only $1.00

FULL PURCHASE PRICE O
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BUY GREAT NECK HAND TOOLS
« « » for long-lasting performance

Precision Balanced
NAIL HAMMER

One-piece, forged steel, rub-
ber-cushioned, no-slip grip

GREAT NECK SAW MFRS., Inc.

MINEOLA, N. Y, — SEE YOUR LOCAL STORE

PI0IL]YS[E[A[M[S[E/ATL

TUB CAULK - TILE ADHESIVE

Pure White = Elastic
Permanent

Sticks like glue! 101 Household Uses!

Most Volkswagens leave the VW factory
in Wolfsburg, Germany, aboard special
car-carrying trains, each consisting of 25
rail cars and measuring more than a third
of a mile long. The double-decked cars
in the trains each carry 10 Volkswagens.

T
FREE LITERATURE

¥

SAW SHAHFENING IS EASY . _-

Super Filer No. 11 joints and sharpens
hand and circular saws 6" to 10 with
all teeth correct in helght, depth, pitch,
bevel. When file hits steel roller,
teeth are finished. Saw 59 95
runs true with no side pull. .
Includes 8" file. PPO.

“TRU-CIRCLE™
saw set automati-
cally sets teeth at
10° or .95
more, P

MOMNEY BACK GUARANTEE

A.D.MetBURNEY. 5308 Hollywood Bivd., Hollywood 28, Cal.. ntpl A123

New miracle clear
plasticfinishdriesdust-
free in minutes, needs
no sealer, goes on any
kind of wood —inside
or outside. Gives
tougher, longer-lasting
protection for patio
furniture, siding, doors,
cabinets, floors, panel-
ing, tables, boats.
Glass-like finish resists
alcohol, boiling water, fuod acids, ch t darlmn
crack or peel. Odorless. Non-toxic. Gloss or Satin
finish. For free brochure and nearest FLECTO
VARATHANE dealer, contact :

Flecto Company Inc., Box 84-PM, Sta. A, Berkeley 2, Calif.
Flecto Coatings Ltd., 7304 Buller Ave., Burnaby, B.C.

DECEMBEE 1963

o By
o
FLEC]O

C]mtf—f "‘ﬂl

Uigig pyasTic

| may bw connected on one line. Easlly modified

Briggs & Stratton — Clinton

New Gas Engine Sale

Never lwfore mned
uine Clinton fnd
waITaniy af Iese thow cost.

E‘-Jh-l"l-“ never again—=this offer of brand new gen-
rigrs & Suralton engines including 1 yr. faciory
rfeclt power for go-caris, scooolers,

IFRCLOres. MOWwers. @eneralors, PUmps, sprayers, @tc. We bailed oot
3 big factorics: who needed
Aer fasr

L‘a'\h and the savings &re yours while
guantitivs Iast,

.
|4 b= - '!
Clinton 215 hp, Mal, | et |
A00=Re-coll  start- ) ol
er Std, 8& shafg w. - L
keyway—ready Lo go.
Rex. price 84950 | = 3 =7
Epecial (item 1002 -
-
$29.95 ~ 1

"liﬁl i Straiion 2

i, 0T Mopss

mIATL, !ld. S shaft

w. kevway, =Sturdy 4
fele Ee W,

lirmular pFrice S-450 80

150 Spocial vitemn 1 00a)
ss " 2 for,.....558
gfor ..... $175.5%0

qﬁ“’-b’lﬂnn DAy
hp dl. 143302, He=
coll starl. =1d, 1%
shaft w. keyway,
mul. “hoke & I:I:r\-'m!q
vailrol—a  ropged hig
raine resdy 16 tackie
any job.

Recular price. . §92 60

Special
s . 158

Stration
23: h.p. Clinton—34.95

Model 400. rugged 4 cycle model.
Alum Block, castiron eylinder
Rope start—3%," std. shaft

0 < T R e 34.95
O S e i iy s e e 67.50

3% h.p. Clinton—39.95

A big engine with big power. Mod-
el 406, 4 cycle. rope start, ;" std

21 h.p. Lawn Mower
Engine $29.89

Clinton Model 403, 4 cyele, 2'; h.p.
or 3 h.p, rotary mower. Standard Tp"
dia. shaft with female 33" thread. EZ
- recoll starter. Aluminum block with
long life steel cylinder sleeve. IU's
less than the costof an overhaul.

Lo B B $29.89 ea

i Item 1119

Remember (hese engines are absolutely perfect and standard and
unidher faciory warranly. Money back musraniee. r now whike
stocke  are  complele, Facinries—we huy new engines!

STANDARD DIAL PHONES IWI‘I'I'I BELL
Western Electrie late model dial pl <aame
ws weed by sl telephone companies. Ldeal as ex-
tensions on any system. Easy 1o connecl. Reveral

for privale inter-pom system. Cost £30.00 pew—

Euarantesd excellent  oondil ion.
$6.95

ITEM 855 NC. Wi % Ihs, ___._
HEATING AND VENTILATING FAN

(ltem 10 l:hlh installed in fumace pipes. Fomes
even heat 1 FuEns. (Ver range removes Kilchen
0T O YT | 5. Powerful, contimaops duly modor
lHI 120 v. l.l. Mount in wn!ll or ceiling to ventilais

PN BEes . L LR mﬂer L [
{ I.II114. i -lr -HIH L s CFM oo st il L
B" l‘l|w WL T W o e e e e
[l o | TR e T e i e e ;riﬁ
o PR P T | T e P AL
B P W, B BB e e e e B

HEAVY DUTY FAMN. Semi-enclosed motor, sultable
restauranl exhausia, poultry houses, ele. for spray boolhs,
:; j!_an. wi. ||:t :I-.,... -|Iu_-m T R e T
an, Wi. 10 Mk (T0em D0D). - o oon oo oo o s -
Send 10 for 100 baos Citelon FREE L i =23 12.985

nd 10¢ for 100 FREE
rtaon .00 ey ] b

MASTER MECHANIC MFG. BD..ﬂept.
Southern Customers W 123, Bex 65, Barasota, Flori

'I'EI‘RES AUTO.

\ 1};, ol umssnrm LESS THAN 50% op to 70% OFF REG. PRICE

§ HEADQUARTERS /2r ALL SPORT CAR TIRE SITES
FREE - SEND FOR YOUR FREE CATALOG - FREE!




The Incredible Gateway Arch

{Continued from page 70)

360-degree motion), a long crane that
points like a finger toward the sky, and a
platform supported by an adjustable lev-
eling brace. The 43 by 32-foot platform,
built like the command post that it is,
holds a tool shed, a heated room for iron-
workers, sanitary facilities, radio equip-
ment and TV cameras that provide eyes
for the boom operator as he maneuvers
each new section into position.

There were some tense moments when
the derrick lifted the first “piece of cheese”
into place, for the cheese weighed 45 tons
and the derrick weighed about 80 tons.
The crawling rig is so cleverly designed.
however, that the 125 tons of weight were
transmitted to the tracks, then safely down
the side of the leg to the Arch's foundation.

After each section is lifted into place
and the concrete poured, the derrick’s
tracks are extended up the face of the new
wedge. Then the derrick creeps upward
like some giant spider spinning its web
against the sky. So far, progress has been
steady, with a new section installed on
each leg about once a week. Now that the
legs are more than a hundred feet high.
workers ride an elevator up one of the

tracks to the derrick platform and stay
there until quitting time.

The derrick crawls up the outside face
of the Arch; along the other two faces a
unique creeping scaffold has been in-
stalled. To an outsider it may not look
like much, but construction experts admire
it literally to the skies. The scaffold was
worked out by Mel Calabrissi, a construe-
tion engineer barely 21 years old. It also
is held away from the gleaming sides,
and is positioned along the joint between
sections to enable the joint to be welded.
The higher the scaffold goes, the more it
tips to match the weld joint.

The welding rig itself is an innovation in
the construction industry. Big suction cups
hold a rail just above the joint. A welding
head, towed along the track by a tractor,
automatically welds the seam. The weld
matches the seams of the prefabricated
sections so precisely that it is almost im-
possible to locate a joint between sections.

In 1964, when the two fingers probe
toward each other at the 600-foot level, a
huge brace will bridge the gap to posi-
tion the legs for the keystone section.
When the last wedge slips into place, the
brace will be removed and the derricks
will start crawling back down the legs.

(Please turn to page 202)

Money Bock Five Year
Guarantee - Guarantee

The MNew D164 Mosicl Heavy Doty 110 Valt Are Welder works on any 110 volt house line. You can not
Ly o bartier welder anywhere a1 Lhis vw price. No experience necessary. Now Riiyvoneg can brazge, solder,
eul grwl weld any omeiml up o ® g thick, Goenerates heat up o 1006 degrees for culiing throosh steel
plate. elc. NOTHING ELSE TO BUY. Comes complete with 12 fi. of heavy duly power mﬁm_ i18" arsl
L™ welding snd hreazing rods. vod holder, twin carbon toreh, helmet, gloves, instruciion ook, oic,
MOMNEY BACK BH!IAN*I!. Try it fur 7 sdays=, if you are nol completely satisfied we will immediately
refund your muney wilthoul guestion.—FULLY GUARANTEED FOR FIVE YEARS. If inopersiive. wo
will repair or replace it free of charge. Xo other welder anywhere Fives You this double suaraniee,

SEND ONLY 52.00. aml when delivered. pay posiman $16.05 plus COD postage, or
woe WL sBulge gecesd paaicl

Order direct from factory; NATIONAL ELECTRIC, DEPT. PM-12, DELRAY, FLORIDA

DREMEL MOTO-SHOP

Complete All-Family Power Work Shop

=l E1R.05 and

Dremel Moto-Shop is the first real multi-purpose workshop
designed for the whole family. In one compact, portable unit you
have a jig saw, disc sander, buffing wheel, bench grinder, and

a flexible shaft machine. 5 power tools in 1 unit that do
1,001 jobs. For the kids it provides hours of constructive,
creative recreation. It's invaluable to Dad, and even

Mom, for hobby work and home maintenance.

Moto-Shop is not a toy, but a professional-quality

power tool with a ball bearing rotary motor. It’s super-
safe: cuts 1%"” wood, metal, plastics, etc.; sets up anywhere,
can be carried from room to room. Outperforms heavier, more
expensive jig saws. See your power tool or hobby dealer today.

| FLEXIBLE SHAFT

DISC SANDER

JIG SAW

BUFFING WHEEL BENCH GRINDER

Model 571 (jig saw with disc smdn:j_m-_s—g
Model 572 (all attachments shown)... $49.95

FREE! Moto-Shop Catalog. Write Today!
Dremel Mfg. Co., Dept. 113-M, Racine, Wisconsin
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S ermanent | | you can always
P (Y2Z2RAE BE SURE OF A JOB

Ready to use—no mixing required
Sticks tight on any surface

® metal

* wood

® aluminum

® file & concrefe

49¢, 784 tubes & cortridges

W. J. RUSCOE CO.
Akron 1, Ohie

\ Print YourOwn

Cards, Stationery, Adverilsing. Circulars,

labels, photo and movie titles, ehurech work, l

tags, ete. Save money. Soll direct from fae-

toryonly. Raiged printing ke engraving, (oo,
0Own a Printing Business

Print for Others, Good Profit. Have bume
shwep, Junior press §15; Senlor 333 up. We

supply everything. Easy rules. Pays for it-
sell In short time. Write now for free details. F o L E Y s A w F I L E R
KELSEY PRESSES, Z-17 Meriden, Conn.

Blave Yo Deecsi labld off—oF alraid ou imey be? IT 3oid Wl s curity,
rlus a bLlgger income wo—don't look for o jol—start Ur OWnR ERe
time busitv=s. In his first 2 munihs J. P. Hebitsille carpod S0o0
with his le 2aw Filer. From his starting day H. T. Harti
mmele ROWMD i 4 meonths. Frank P, Layne wrole—"'Tn our Lwwn
of 2800 in=teard of 200 to 300 saws I did over 1,300 the first year,
Avieraging about 21.50 each.

FREE booklet ""MONEY MAKIN FACTS" shows you how
togel !ru.llrms: The new :F'illvu- 200" sharpens hand, band
anag hoth “eombination'" and crosscut circular saws. Use
wur Time Fayment Plan—pay for lthe meachine out of
your CASH profits. Send eoupon today—no ohligation,
and no salesman will eall,

"EOLEYMFG.CO..1216-3FolayBldg. Mpls. 18, Minn.

I"-t-l:ui Froe Hi'-lh_lt"l: and Time Pavyment Plan

KING MIDGET FOR 1964 et

Drrives it fur T3¢ & week. Ride Azents Wanled., Send 28¢ for 32
pirge ook, full details, l'l!lll.“rﬁ:l’:lt‘n' Or send 21 (refunded first or-
der l'_-‘:_lr [I'Ju» plus Service and Hepalr Manual and 16 5x7 photos of
car and factory

MIDGET MOTORS CORP. ATHENS 1, OHIO | | 18— ——————— State_ |

;;

Adliiress

* POWERFUL 4 cyl. engine & 4-speed transmission

DATS u N % BIG 6’ x 4’8" bed carries up to 2,000 |bs.

% ECONOMY up to 31 mpg.—rugged, low maintenance design.
* COMFORT & RIDE—Ind. Torsion-Bar Suspension, Foam
Rubber Seats, Vinyl Interior.

* DEL|FERED EXTRAS Includes: w Send me [iferature and name of nearest dealer,
: SSAN MOTOR CORP. IN U, 5. A., DEPT.

WSW Tires, Heater & Defrosters # P Hr E p ondra au?a nlmm Calit. il
plus a 12 months /12,000 ¥ send information on [] DATSUN Pickup

freight, B arvention cAR DEALERS — Add DATSUN 1o your present
if any line — inquire on A DATSUN DEALER FRANCHISE!

T T L T T T LT T LY
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I mile warranty. _ -~
64 \ i = :ddrrn
$ plus ~
= / ]596 local B City State



3 easy ways fo
bore holes faster

1. lrwin Speedbor "BB" for all electric drills. Bores up
to 5 times foster in any wood, at any angle, Sires 14" to
1%, .75 eoch, Sizes 1%~ te 142", $1.25 each.

2. Irwin No. 22 Micro-Dial exponsive bit. Fits all hand
braces, Just dial your size. Bores 35 stondord holes, 7%”
to 3. Only $4.00, No. 21 small size bores 19 stondard
holes, 3" to 134". Only $3.60,

3. lrwin 62T Seolid Center hond broce type. Only 14
turns to bore 1™ holes through 1" wood. Double-cutter
boring action. Sizes " to 14", As low os $1.05 each.
EVERY IRWIN BIT made of high analysis tool
steel, heat tempered, machine sharpened and
highly polished, too. Buy from your independent
hardware, building supply or lumber dealer,

Strait-Line Chalk Line Reel Box
only $1.25 for 50 fr. size
MNew and improved Irwin self-chalking design.
Duroble aluminum alloy box. Proctically domoge-
proof. Fits pocket or hand, 50 #1. and 100 i, sizes.

IRWI“ every bif as good
as the name
at Wilmingten, Ohie, since 1885

TOUCH-EE

MNew disposable painter made of polyurethane ...
applies a smooth coat of paint . . . no messy hairs
! . touch-up boats, furniture, window sash,
frames and woodwork = . . also removes lint from
clothes. TOUCH-EE is made in two widths, 2° and
3", See TOUCH-EE in paint departments or send
for a set of 4 TOUCH-EEs, 2 each size sent post-
paid for only $1.36.

SEND FOR FREE CATALOG

HYDE TOOLS W
OOLS

SOUTHBRIDGE, MASS., U.5.A.
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| The Incredible Gateway Arch

(Continued from poge 200)

As they drop, the tracks will be removed
above them and the bolt holes filled with
stainless steel plugs to make them invisi-
ble. The exterior of the Arch will be
finished—and two young men will heave
a mighty sigh of relief.

Vertigo Syndrome

“We've run into some problems so far,”
said Kolkmeier recently, “but nothing we
didn’t really anticipate. A major problem
hasn’t come up yet, but the possibility
keeps nagging at me. That's the problem

| of vertigo. I don't know; maybe it never

will come up. All my men are experienced,
and are accustomed to working at great
heights. However, in working on all other
construction jobs, they've had a subcon-
scious frame of reference—horizontal and
vertical lines around them. In this job
there isn’t a straight line anywhere in the
Arch. There simply isn’t any frame of
reference on the job, and the men will be
working more than 600 feet in the air.
They won't have anything to confirm their
inner feeling of what is ‘straight up,’ or
‘sideways.” Who knows what this will do
to their sense of balance?”

No one will know the answer
guestion for several months.

With the completion of the Arch itself,
the transportation system will be fitted
into each leg. The most novel part of the
system, of course, is the train that will lift
visitors up and down the Arch.

Fitting Trains in the Legs

Each train will consist of eight capsules
seating five persons 1o a capsule. At the
loading level in the museum, the train is
virtually in a horizontal position, After the
passengers board, the doors are locked and

to this

| the train begins its ascent to the observa-

tion deck high above.
Consider the problems in designing such

| a train: It moves along a weird, continually
| changing curve. In order to handle the

anticipated volume of traffic it must travel
at a speed of 340 feet per minute; the
space is extremely restricted.

The problem of designing such a train
obviously was a nightmare and Richard
B. Bowser, the design consultant called in
for the job, came up with a surprisingly
effective plan.

“l had to compute the weight of both
loaded and unloaded trains, traveling both
up and down, at locations every six feet
throughout the 748 feet of travel,” he
reports,

The eight barrel-shaped capsules are

{Please turn to page 204)
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OVT. SURPLUS I
o veRTRY SPECIAL OF THE MONTH!
BANKRUPT 510 SIGNAL CORP ELECTRONIC UNIT
e ltem =2258. Amasing bhar-
POWER PLANT BARGAINS BALL BEARING WORM GEAR WINCH | ® tton o ot special tele-
8289 Plant. 1230-w, 110-¥v. . ... 39.80 | » ltem =334. Ol hath worm- graph unit, has 110-VAC power
1300 Plant, S000-w, ]15}930-&. o :'I..ﬂll Eear wnit. 3401 vatio  high = [supply. key., Alers, applica- —
BBd Generator, 1000-w, 115-w..... 69.70 | toryue, Use with 1% w 1 h.p. tors, motor, ele. Wonderful case.
8195 Generator, 3000-w, 115-v DC. . E4.78 | drive motor for various loads. Make home clectronic labord-
A N0 Generator, J000-w, 115-%¥. .. .. 139.50 o Up to 2000-1h. loads. Dram tory [rom  paris.  Guaranteed
B Transformer, 20040-w il-?-zfdi}v 232.90 | holds 45" of 14" cahle. Will value. Size 25"x18"x15". WL
240 Transformer. 1000-w, 115/230-v 15.81 | hold load any position. Use for 130 [hs, Gov't t‘ﬁhl. $13 95
s f -cn RACTOR u-u,f;u;__' dm:'lui-.. I:Guat :hulul.-q'.‘-i_ j!#\'ltﬂﬂ1 ete. | over 8500, BALE. .
URVEYOR NT Size H*v6 10", Wi, 200 Ibs, Ind.
LEVEL list 565,25 SALE. .. _...... $39.60 EXAMPLE BARGAINS IN ujglﬁ'
- 511}" Hi-Spped 323 hp 12-v Molor. $313.97
® ltem =828, Brand new lntest DIAL TELEPHOME . 5 J.es-ri-: 14 --vfxtm.m 250 HPM. 19.2%
model level with tripod and chse. ® Item =T16. Std. phone same M 3,: Remute Throttle 1 2.v Control. £.99
Used by leading bullders, schools, et el ;“ I'JFI“-FI.G ."}'hl("l'l'l‘- U & Su0 'il:'i'-}"lh T15w, GO, . . .. P r_ 5.95
:"-‘ 15-X scope, high $54 56 A% extyension Lo main phone and & BITH Gov't. 12.v 2000- "P Winch.. 48.05
L ACEE AR ORI el S, SRR i private systems. Directions fur- $? 95 & SB0 Sell Priming 11| 'T,'r“m ------ ::;g
YD I!G. nished, Wi. R s, Cosi 825,00, SALE # 240 stainlees Sies ir Tan
L] (II:'rl.‘Ml:EHLE. .il-liﬂﬁ:ll'.'nasd-' i e e e, | @ 5450 Go"1, 12-line C.B. Swilchhoard 49 50
ers, diggers, presses. etc. Brand (g KrTy AIR COMPRESSOR EQUIPMENT ALL ITEMS THIS AD FOB LINCOLMN
new equipment. e & Make your own cutfit. For paintiog. Write today for large 1964 catalog.
& 8035 Pump. 1000 Ib., 14 gpm. .. .. tires, shop use. zf"t'ﬁn“"l‘:“ o GO- r
® 12.% Battery Hydraulic Pump. . . ... i ® Compressor, % oL, Tank
* Binckhawk Hand Hydraulic Gysiém .. §10.95. Gauge. $1.75. Paint Gun. SURPLUS CENTER
® RN Hyd. Cylinder Sx8" Z-way. ... $11.50. Aute BEwitch, sa 95
& Hydraulic 2-way 1000-Th. Valve. . . S4.75. Air Regulator, - Dept. BI6, LINCOLMN, NEIERR.

Can e CATALOG
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 ALBERT CONSTANTINE AND nu,m:_l-t. 15
2050 Lastchaster Road, Mew York 81, M. Y.

—— i ————— — — -

push [ SLEETECONSTANTING AND 304, Jic, Bawt. -5

|
cp'“n Enclosed E5¢ for new Constantine Catalog and Manoal. :
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SHOOT A STAPLE

WHEREVER YOU'D DHIUE A NAIL!

L=y

1 HI"
'|FFFEA J‘-l, 1

ENGINEERING PRODUCTS CO., 1005k 2 hsos v, waskes, wa |

e fia]

IDEAL CHRISTMAS GIFT FOR ANY MAN

HDO OTHER WELDER AT THIS FRICE
INCLUDES THIS COMPLETE EQUIP-
MENT—FULL FACE SHIELD, HEAVY
CARIMET, GROUND CLAMP, HEAVY
WELDING CABLES PLUS twin carbon
sl are torch, welding rod holder, car-
bons, welding and brazing rods, flux,
salder, Instrucilon book. Make and repalr auto bodles, parts, fenders,
tratlers, boats, metal furniture, fixtures, ornamental lron, farm mu -
ment, garden tools. bicyeles, tove, ete. Operates on any properly w
115 V. line. TEN-DAY FREE TRIAL. I-'I-ILL ONE-YEAR GUARANT
More than 250,000 in use in homes, garages, farms, shons, factord
Nmr AN'I'an r.:;m m;ld. braze, solder, cut, heast metal without ex-
parience. 1 jobs on all metals. Bave and earn mOoney.

‘SEND ONLY 2.00

Pay postman 812.83 plus C.0. 'D r.hlrzes P‘rnrllcnt ifetime gift for
hobbylst, mechanic, auto restyler, homeowner, Orler
today on 10 DAY MONEY-BACK ﬁUAIlNTEI._

1810 5. FEDERAL 5T. Avadabie 3 Hadware Budding. Lumber and Stalwaery Dealers Everywbere
FOUR WAY WELDER CO. ity e ARROW FASTENER CO., INC. ! Junius St.. Brookiyn, N. ¥

l'sn All-Purpose

Build 1.1;H.I.r own home and save
ORDER NOW rhel bul'::lrs -i}T’IE::u_ p_lt;!sﬂvlil}ﬂl
in lumber and labor wi terling
SAVEUPTO Ready - Cut-Homes. Anyone can
assemble with simple, easy to
follow plans furnished. Every
house complete with all lumber,
roofing, nails, glass, hardware,
paint, doors and windows marked
ready to erect. Freight Ilﬂ
E;::mplctﬁ building g;lﬂns re r_l
Iﬁﬁ at low Cost. ﬂfﬂl‘ﬂi ¥
E if desired. Write today!

rricep rrom $2295 ur
Five Easy Payment Plans
Send 25¢ for NEW COLOR CATALOG

INTERNATIONAL MILL AND TIMBER CO.
DEPT. PM-123 BAY CITY, MICHIGAN
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The Incredible Gateway Arch

(Continued from page 202)

strung together like beads on a string so
they can be hauled upward at any attitude
in relation to each other. Each capsule is
held on fine bearings inside a big ring.
The weight of the passengers causes the
capsule to revolve inside the ring, so the
seats are always level.

The ring, in turn, has flanged wheels
that ride in tracks 30 inches apart, built
up through the hollow core of the leg. The
train is powered by standard elevator
equipment, drastically altered to meet the
unique problems of the Arch.

Each train will be able to make a round
trip every 7.6 minutes. With both trains
operating at peak efficiency, the system
will handle a volume of 440 persons per
hour, and the supplementary elevators
to the 372-foot level will handle 277 pas-
sengers per hour, Thus 11,000 persons can
make a trip up inside the Arch in 14 hours.

Even now, before the Arch is finished,
a visit to the site is a memorable experi-
ence. Stop in at Art Pritchard’s headquar-
ters and you will be presented with a
fancy identification card designating you,
by name, as a “Sidewalk Superintendent
of the Gateway Arch.” Then climb up
into the 30-foot observation tower con-

BROCHURE
LEARN HOW YOUR |

PRESENT DRILL PRESS |
CAN INSTANTLY TAP |
ANY HOLE IT DRILLS

Revolutionary REDI-TAPPER eliminates slow hand
tapping. You can place tap directly into your stand-
ard drill chuck and get perfect tap and hole align-
ment. Tapping is actually faster than drilling. REDI-
TAPPER fits most drill presses. Unit is guaranteed
satisfactory or your money back. Mail coupon today.
Dealer inquiries invited.

REDI-TAPPER DIVISION

| Redi-Tapper Div., Mead Speciaities Co.,
§ 4114 N. Knox Ave., Chicago 41, lllinois

= Please rush me catalog and prices on the new REDI-
| TAPPER.
I

I Name
1

I Address
I

ICi
=Y

——— ———— -

State
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structed to give a spectacular view of the
worksite. To your right and left, workmen
swarm around the foundations of the two
legs. High overhead. the creeping derricks
haul more materials into place. The legs
now are high enough that your eye can
trace a graceful line across the sky that
will be the path of the completed Arch.
You can pick up one of several phones on
the tower and a voice will tell you exactly
what is happening.

If you aren’t souvenir-minded, you may
soon throw away your Sidewalk Super-
intendent's card.

But you'll never be able to discard the
memory of one of the most spectacular
and most difficult construction jobs in his-
tory. You'll be back, along with the mil-
lions of other Americans, to see your
newest national monument. * k&

Think of U, S. automobile production and
you probably think of Detroit and Michi-
gan. But 17 other states produced motor
vehicles last year, including Missouri,
Wisconsin, California. New Jersey, Ohio,
Georgia, New York, Delaware, Maryland,
Kansas, Texas. Illinois, Minnesota, Indi-
ana, Massachusetts, Kentucky, and Vir-
ginia. That's one less state than in 1961
when Pennsylvania built 0.17 percent of
all the cars assembled in the U. S.

. PLANER-MOLDER-SAW!

Mow you can use this ONE pewer-feed shop to turn rough lumber
into moldings, trim, flooring. furniture . . . ALL popular patterns.
RIP...PLANE...MOLD...separately or all al once with a one HP
motor. Use 3 to 5 K7 for high speed output. Low Cost...You can
own this power tool for only $30.00 down payment.

Send postcord todoy for complete facts. )
BELSAW POWER TOOLS, 904 Field Bidg., Kansas City 11, Mizsouri

from: power mowers
engines & machinery
cement floors
kitchen walls
ovens @& implements
erhaust ducts
paint brushes
furnace filters
barbecue grills
AT RUTO SUPPLY. FARM
L HARDWARE ST10RLS

GUNK® Laboratories, Inc.
5829 W. 66th, Chicago 38, IIL
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ASK
ron AHASHNGS
PISTON RINGS stop oil pumping
FILTERS keep engines dirt-free

CASITE ADDITIVES restore pep

THE FINEST

Everywhere GERSTNER Chests
are acclaimed the finest.
Send for FREE CATALOG.

GERSTNER TOOL CHESTS

463 Columbia 5t., Dayton 7, Ohio

Ask For —

THE HANDIEST PLIERS OF THEM ALL

AUTOMATIC

MAKES NEW

PROFITS

GOVT, SURPLYS iizlvi SHNE 17 90

AC MOBILE GEN. Carry your own 110 v,

B eyele. AC power wherever you go on land
or =ed. This versalile gen, can be adapled lo
any engine & will prxiuce siondard house
current at 3600 RPM (3300 Walts), Greal for
oonlractors, farmers, fire depl., campers and huniers. Dual
plug-in recvpiacies, mounis guickly and easily on your eoggine
aml iz driven from the fan belt. Also inel. with gen. is a dash-
Bsard meounbed contral panel containing indicating lsht, wolt
meler & swilch, fromele cuntrol cable & all mounting breackeis,
Bpecifly make of vehicle., HShpir. wi, 50 Iha. NEW. s‘aﬂ+sn
FREE! Limited time offer. F38 PBendix Vollage e, incl.
wilh order. Act nowl

HYDRAULIC POWER PACK
Pump rated @ 3000 PRI, 1| GFM 8
1500 RPFM. Complete unit inel, 11y
Eal. reservoir, hydraulie fAuid level
sight gauge. 1 relief valve, one 3000
P=l pressure gauge, pump  unlosding
valve and hi-pressure filter. Unit driven
Ly 113 HP slectric molor, 200V, 400
eycle, 3 phase, Excellent econdition.
Approx., GOVT. COST $3250. Shpg, wi,
a0 Ibs, $49.50

*Drive adapler avallable for driving
pump from your own standard motor
ar engine. $8.93

DELUXE ELECTRIC STORAGE
BATTERY WINCH

Hugyped, heavy-duly winch with ball
twearing consiructlon throout motor &
Eear train. 225-1 gear reducilon. Rated
cap. 2500 Ihs. Has heavy duty enclosed
forward, neutral & reverse swilch, Rugged 154~ plate steel
nuamtling hase with cutrigger support, Dim, 22+ 1. x 87" W,
x H* H. Handles 20507 of L4~ ecable. Bullt for 12V. hatlery
operation: will also operate on OV. &t reducsd cap & speed.
A must for scouts, jeeps, trucks, boal loading Lrailers. Bhipg.
wi. B0 Ihs. Approx GOVT, COST $4090. New. Model E-D $75.00
pliuz new Fed, Fxcise Tax of $4.50
SLirhter duty & remole conirol " neslels also available from
S£55.00 plus new Fed. Excise Tax of $3.30. Wrile for sper shect

DC JET GENERATOR ARC WELDING KIT c.opione with

GE Typse CM-7T Generntor 30 valts N.C., 400 Amp., 3000

Eips Ay Rl b= Nor continoous duly, Inlermiltent amperage
B= SUME Lo BMY Simges. . Alss 2 orheostals, 1 vollagge ., 1 woli-
mcler, 1| electrsle Bobler, 1 welder's mask, 1 tdsrle switech, 10
Ih. vacuum packed g in, welding mds, pair welder's gloves &
spdine coupling, Al units uasranteed pre-tested, Wi, 110 los,
Approx, GOVT. COST S700. All items, now only $64.50,

Cuts new fieeth im 50
seconds—any site 4 e
I6 points. Old teeth fall
ol as chips. Easy fto

feet job.

Cp~B&@o [N Lfee

FREE COPY! LIMITED OFFER!

EURR MFG. CO.

operate. A par- r
e

Serd
8933 VENICE BLVD. For Freo
LOS ANGELES 34, CALIF. Literature

... fast, smooth fills with

DURATITE®
SURFACING
PUTTY

SURFACING
PUTTY

Repairs wood, metal, canvas. Hides scratches, dents.
Excellent adhesion. Quick drying. Nine colors.

DURATITE DIVISION OF DAP INC., DEPT. 30-2, DAYTON 31, OHIO

DECEMBER 1963

Send today for your FREE copy of this
new  and amazing catalog containing
1000°s of hargains in hydrauolics, elec-
trical, precision GLools, marine jlema,
automotlive eic. for hobbyist or industrial,
Order from this ad. All prices FOB, Culver

City, Calif. 30 deposit fur COD.
check, cazsh or money order.

AIRBORNE SALES CO. veer. pm. 1263

8501 Stellar Drive * Culver City, Califernia

I (liquidation stock)

$8.99

Liguidation of our

special purchase of

tape recorders com-

plete with excellent
& 2%;" speahker and
microphone, A $20
; value, This production left over
from giant national - department store promotion where
recorders were taped with a message to give to passing cus-
tomers. Comes complete with standard 143" magnetic tape. Use
for messages. rig with remote control invisible thread for detec-
tive work. Has unigue erdless loop feature, Hide anywhere, con-
ceal in toy animal and let it make outrageous remarks o guests,
Hundreds of uses. While they last. Send %1 deposit for C.0.D.
Satisfaction guaranteed.

MISSION LIQUIDATORS,
735 Celis Street, San Fernando 82, California

TAPE RECORDER

-

205



PHIL RIZZUTO. ..

Radio Network Sportscaster and Former Yankee Shortstop

DISCOVERS A RICHLY REWARDING NEW NATIONAL PASTIME!

"““There's a new indoor pastime |'d been introduced to recently that has me wondering where it's been all my

life

haw much fun it could be to make things out of wood—nor how easy it can really be
with the accuracy, speed and ease with which | can now make useful and beautiful

the kids—and for my own pleasure and convenience
of these professional quality tools has taken nothing away from their ability to do a job.’

“ TILT ARBOR

POWER

design reduces weight,
provide added efficiency, accuracy,

|

REVOLUTIONARY PATENTS DECREASE COSTS,
Full scale power tools of heavy duty 1009 cast iron and steel.
cuts material and production costs.
saVings
@ and packed right in our own factories, shipped direct

Until 1 putfitted the basement of my new home with a set of American Machine power tools, | had no idea

| am constantly amazed
things for the house,
| dnn t know how they do it, hul the remarkable low cost

for

INCREASE EFFICIENCY
Streamlined
Special patents
Parts mace, assembled, tested
save store profits.

DOES WORK OF %75 BENCH SAW
a5 is. Converts easily to equal any $300
floor model cabinet umits! Crosscuts
rips, mitres, culs compound angles,
dadoes, makes coves and mouldings
FREE CABINET BASE PLANS
Use as portable bench saw as re-
ceived (inset phota) or transform
easily and inexpensively into floor
madel (a5 shown) guar. to do work of
floar models costing $300. FREE plans
. sheet of 3" plywood and 3-4 hours
are all you'll need. Use your AMCO saw
for cutting. Plans prowde 277 x 24"
work surface, 33" height, pullout saw-
dust bin, tool storage compartment
UNCONDITIONAL 10 YEAR GUARANTEE

Includes completely
assembled cast iron and
steel 8" tilt arbor power
saw with ground cast

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

BLADE TILTS . . . TABLE STAYS LEVEL
* Locks securely 2t any angle to 50°,
raises, lowers 0"-2'°4" = Patented tilt
mecheanism, accurate efched scale =
Patented motor ‘mount takes std. 14§
h.p. or larger motor, keeps belt tight,
gssures perfect alignment at any angle,
transmits full power = Takes std. blade,
saw insert removes to take dadoe heads,
cutters, etc. (not incl.) » Accurate mitre
fauge assembly = Ground spindle = En-
closed steel base = ""Compo’’ bearings
= Accessories available at factory prices
* RIP FENCE, if desired for easier work
alignment: Std, size (for bench saw)
$3.50; larger fence (for cabinet base,
as ill'd.) $4.50.

6" SWING
3-F1. LHTHE

Complete as shown
DOES THE WORK OF 540
Sturdy all cast iron power lool turns
wood or plastics with the precision and
speed of machines selling for 4 times
as much. Tubular steel bed, ball thrus!
cup center, spur center, T-Hest as

sembly, lever action tail stock
? speed pulley. Fils any mator PRGHED B'r
UNCONDITIOMAL 10 YR.

MORE THAN
N 500,000

FULL 22" LONG, 4%"
JUINTEH-PLANEH

UNITS

DOES 'HOIII OF 360 UNITS

Now, at littie more than a hand tool
price, & guaranteed professional quality
precision machine which does same work
as shkilled hand planing much faster,
more accurately Make accurate glue
joants; rabetlng cuts for doors, window
frames. table drawers, sgquare taper cuts
for chair legs. accurate beveling.

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

iron base = Mew palent-pending design

holds clearance between knives and tables
at any depth * Rabett depth 34" = Hardened, ground high
speed steel knives = Patent-pending fence adjustable to
any position, any angle 0°-50° + Patent pending lift-off
guard (nothing to loosen!) = Balanced steel cutter head.
UNCONDITIONAL 10-YEAR GUARANTEE.

GUARANTEE

ELECTRIC MOTOR

SPECIAL AMCO PRICE
{when purchased with
any unit in this ad)

$12°s

o.b. factory
it pun:h'ud separataly.
$18.95

SPECIAL LIMITED TIME ONLY
Brand new factory-fresh motors for use
with any of the units on this page.
Limited quantity purchase , ., . first
come, first served, Wt.: 17 Ibs.

FULL 1-YEAR WARRANTY

-

32" RADIAL
DRILL PRESS

MAIL COUPON TODAY! Qe

AMERICAN MACHINE & TOOL CO.,Dept. PM123, Royersford, Pa.
Please send me the units checked. Payment in full enclosed
3 ; or 33 deposit sach item enclosed, balance
C.0.D. I MUST BE FULLY SATISFIED OR WILL RETURN
UNIT WITHIN 10 DAYS FOR FULL REFUND. Mo guestions asked.
] B™ Power Saw at $14.95

~1 Jointer-Planer ot $19.95
[ Leng Rip Fence =354C at 34. ﬁl} 1 Drill-Press at $29.95

Industrial guality precision machine with
al! features of standard drill press,
many extras, Head raises, lowers. Greatly
increased depth of throat. Can be pre-set
to any angle or position for on-or-off table

e —— — ——— — — — —

|
|
I
Standard | il ri drilling. Al
] Rip Fence 354 a1 33.50 () Lathe a1 59.85 | Eait ron ind ‘steel. UNCONDITIONAL 10
1/2hp [] $18.95 (if purchased separately) _ With facepiate | YEAR GUARANTEE
Motor: [ $12.95 (if purchased with other item) $12.3 |
NAME | 10 DAY MONEY BACK GUARANTEE
R, i | You must be satisfied or money refunded.
I L o e N < AT it ] AMERICAN MACHINE & TOOL COMPANY
[ | T [ | O —— H Dept. PM123, Royersford, Pa.
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LA&MD CMMERA

AUTOMATIC OO

» “”,‘ . &5
The new Polaroid Color Pack Camera would

be an exciting gift even if it didn’t give you a color

print in 50 seconds. It's the smallest, lightest
camera Polaroid has ever made, yet the prints are
large. You can load it in seconds. The film comes
in flat packs (8 shots to a pack) that drop right
into the camera.

The remarkable transistorized shutter works
automatically in all light levels, even measures

the burst of a flashbulb! And, anywhere there's

enough light to read by, you can make 10-second
black and white pictures with this camera without
flash.

Although it's the most advanced camera in the
world, it's very easy to use. You'll be taking beauti-
ful pictures while they're still handing out presents.

See it soon, anywhere they sell cameras. It
even looks exciting . T




*&4 Bulck Wildoat—available In 2-door Sport Coupe (below), 4-door Hardiop, 4-door Sedan, Convertible. . . #lse now from Bulck: Specis! fSkylark/LeSabre /Electra 225 [ Riviera,

T g e S H s = L

= AR = ke gl
e I . ) T e : =

Is the 6.1 Buick Wildeat really wild? sus ot Ovitn

ces the wildesit!?

And how! Its terribly impatient V-8 whips up 325 hp with no strain. (We also breed
Wildcats with 340 and hp for a little extra cost.) Then, you can choose from three
tough new high-performance transmissions...3-speed synchromesh,4-speed synchro-
floor-mounted stick shift*, or the spectacular new Super Turbine 400 automatic*—all
with awesome thrust and much smaller gas appetites. Other Wildcat virtues? Smart
new styling, bucket seat interiors®, choice of four new models and . . .

*Optional at extra cost, a bﬂl’.‘ﬂ a ' ’ - l'- 7 !H' a ﬂ ( r‘r ‘1K .f




