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Biate Commuander V-8 Starlincer. White sidewall tires, chrome wheel dises—and glaro-roducing tinted glass—op.ional at exten ¢

Own this style star and stand-out gas saver

L

You're the envy of all eyes as you proudly drive this

trim, sleek, beautifully jet-streamed Studebaker. America bought its first Studebakers
But what pleases you even more, you save gas every in the California "gold rush™ days

mile. Your Studebaker is a team-mate of the Champion

and Commander V-8 that finished first and second in

actual gas mileage in this year’s Mobilgas Economy

Run to lead all standard class cars competing.
The Studebakers, and most other Mobilgas Run

contenders, used Overdrive. It’s optional, like Stude-

baker Automatic Drive, in all Studebaker models at

extra cost. Stop in at a nearby Studebaker showroom.

/“\ g A "prairie schooner” for o westbound caravan
e t d b k - was among the earliest Studebaker wehicles
— 1.9.52 Ik l']- e a el Today, 100-year-old Studebaker is one of the
One hundred years of progress largest car and truck manufacturers in the world.

on the roadways of the world
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WHOOOOOOSH! The world’'s fastest train
screams down its 10,000-foot track, dips
its gaudy mouth inte a water trough and
slams to a stop. The train is incredibly
fast — so fast it's traveling 1000 miles
per hour approximately two seconds after
it starts its run! Installed ot the Air Force
Flight Test Center, Edwards Air Force Base,
Calif,, it is used to test parachutes, air-
craft wings or ether cerodynamic shapes
at high speed. There are no passengers
oboard the strange frain —its powerful
rockets send it roaring down the track
at the push of a butten. It glides along
on rail-gripping slippers, and instead of
braking itself, it gobbles up water by the
ton, which comes spewing out its "sars”
to slow it to a safe stop. Information ob-
tained from the high-speed tests supple-
ments wind-tunnel and actual flight data.
Turn te page 162 to learn how “double
headers'” are used on the strange railroad
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HUDSON HORNET

Scores Sweeping Stock Car Successes Using Dependable

CHAMPION SPARK PLUGS!

36 VICTORIES IN 42 STARTS

The record-breaking success of the
Hudson Hornet in strictly stock car
competition in 1952 —as well as in 1951
—is a tribute to the handling qualities,
ruggedness, dependability and safety
in-built in Hudson’s step-down design.

The car must be certified as strictly
stock and identical with one you can
purchase from your local dealer.

Here, as in all racing, Champion

Spark Plugs are unchallenged for top

Meet Mr. M. H. Toncray
Ch'aef Engineer
HUDSOMN MOTOR CAR CO,

“CHAMPIONS have
been standard equip-
ment on our cars ér
over tiwenty vears. We
know we can depend
on them for top per-
formance on the high-
way and on the track."”

sl e,

¢ HAMT oy

(1952 Record to September 7)

Ly o

performance and dependability. For
not only have they been in the win-
ning Hudsons, but in other victorious
stock cars in many other events.

All of these cars, regardless of make or
year, have used the standard type
Champions recommended for that car.
Here’s solid proof that the Champions
for your own car are tops in orm-
ance and dependability.

CHAMFION SPARK PLUG COMPANY, TOLEDO 1, OHIO

HERE THOMAS
1951 Stock Cor Rocing Champion
Mascar Grand Mational Circuit
BelyE—

“The Hudson Hornet
I drive is equipped
with regular stock
CHAMPIONS, the
same as those sold by
vour neighborhood
Hudson dealer or
serpice station.'”

FOLLOW THE EXPERTS
USE THE SPARK PLUG CHAMPIONS USE

POPULAR MECHANICS




BITES OUT.
PLEASURES IN

theres more fobacco
in every fin!

Get P.A. and get more real smoking
enjoyment! Prince Albert’s choice
tobacco is specially treated by the
patented® “No-Bite” process to insure
greater smoking comfort! Whether
you smoke a pipe or roll your own,
you'll enjoy crimp cut P.A.!

*Process Patented July 30, 1907

R. J. Reynolds Tobaceo Co.,
Winston-8Sulem, N, G

THE NATIONAL 'N
JOY SMOKE

MORE MEN SMOKE “:,g..neﬂﬁ

PRINCE ALBERT

THAN ANY OTHER TOBACCO
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- BEST

PYROIL

Your ecar may run good just the way it is. It
may run better with some mechanical adjustment.
But it will run BEST — for the longest time — at
the least cost — with PYROIL. Pyroil improves
lubrication. And lubrication is the life-blood of
your car. Pyroil keeps vital engine parts — piston
rings and cylinder walls protected with a fine
film of lubrication at all times. Pyroil permits
valves to work freely. Pyroil prevents battery
drain and fouled spark plugs.

Ask your favorite gas station attendant. He
knows best. He'll tell you Pyroil is best for your
car. Add Pyroil — add miles to your car.

Pyroil for Aircraft Engines
Use Aircraft Pyroil B for lubricating oil, Air-
craft Pyroil A for gasoline.

GIVEN! anse |

tive Pyroil metal savings
bank—~takes coins up to S0e
pleces. MOTORISTS, it's
yours for the asking—sent
postage paid.

Moaufaectured ond Guaranteed
by Pyroil Company, 171 Pyrail
Bldg., Lo Crosse, Wisconsin

Canadlan INatribwtors:
Central Parchasing Agencies,
Lid., Torowla, Oaierio

- e—— e e — — — ——

PYROIL COMPANRY
171 Pyroil Bldg.. La Crosse. Wisconsin

I want my car to last and run ﬁranerlr, Pteuﬁ‘ 11 me
4]

ﬁ?r:“:_thqut Pyroil and how cAn ACcOm this
Namé

Address

Clty or Town. Btate

—— — — — — — —— — —— — — — — — —

in IN1S COXMETsssvccser
THE
EDITORS

Letter to the Editor

A JSl-year-old Air Force sergeant at
Mountain Air Force Base, Idaho, has ridden
a bicycle over 10,500 miles in the last two
years.

A record? Probably not. He doesn't ride
for records. It's his mode of travel.

Sgt. Casper L. DeOlivares of the 581st
Air Resupply and Communication Wing,
U. S. Air Force, once cycled from Great
Falls, Mont., to Mountain Home—634 miles
in 72 days.

The Pasadena, Calif, airman went
through three steep mountain passes on his
trek. The grade was slightly uphill all the
way, but he kept pedaling. His bike has a
three-speed gear, weighs 55 pounds.

On his latest excursion he carried 15
pounds of luggage making his pedaling bur-
den 70 pounds, plus his own weight of 145.
He had no flats or mechanical trouble along

the way.

Sergeant DeOlivares, who looks the part
of an old-line army regular, bikes for exer-
cise and recreation. It's only a passing
thought for him to pedal to Boise, over 50
miles away, or to Mountain Home, 13 miles
from the base. In fact, when the weather is
warm he pedals to Mountain Home every-
day and Boise on week ends.

“Bike riding has a particular fascination
for me,” Sergeant DeOlivares said quietly.
“I've been riding one since I was 12. Cars
wreck me in more ways than one, especially

{Continved to page B)
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I you're that man, here’s something that will in-
terest you.

INot a magic formula—not a get-rich-quick scheme—
but something more substantial, more practical.

Of course, you need something more than just the
desire to be an accountant. You've got to pay the price
—be willing to study earnestly, thoroughly.

Still, wouldn't it be worth your while to sacrifice
some of your leisure in favor of interesting home study
—over a comparatively brief period? Always provided
that the rewards were good—a salary of $4,000 to
$10,000?

An accountant’s duties are interesting, varied and of
real worth to his employers. He has standing!

Do you feel that such things aren’t for vou? Well,
don’t be too sure. Very possibly they can be!

Why not, like so many before you, investigate
LaSalle’s modern Problem Method of training for an
accountancy position?

Just suppose you were permitted to work in a large
accounting house under the personal supervision of an
expert accountant. Suppose, with his aid, you studied
accounting principles and solved problems day by day
—easy ones at first—then more difficult ones. If you
could do this—and could turn to him for advice as the
problems became complex — soon

You cover accountancy from the basic Principles right
up through Accountancy Systems and Income Tax Pro-
cedure, Then you add C. P. A. Training and prepare
for the C. P. A. examinations.

As you go along, you absorb the principles of Audit-
ing, Cost Accounting, Business Law, Statistical Con-
trol, Organization, Management and Finance.

Your progress is as speedy as you care to make it—
depending on your own eagerness to learn and the time
you spend in study.

Will recognition come? The only answer, as you
know, is that success does come to the man who is really
trained. It's possible your employers will notice your
improvement in a very few weeks or months. Indeed,
many LaSalle graduates have paid for their training—
with increased earnings—before they have completed
it! For accountants, who are trained in organization
and management, are the executives of the future.

Write For This Free Book

For your own good, don't put off investigation of all
the facts. Write for our free 48-page book, “Accoun-
tancy, The Profession That Pays.” It'll prove that
accountancy offers brilliant futures to those who aren't
afraid of serious home study. We'll also include "“Ten
Years' Promotion in One” —a book which has

helped many men. Send us the

you'd master them all.

That's the training you follow in
principle under the LaSalle Problem
Method.

Over 3500 Certified
Public Accountants among
LaSalle alumni

coupon row.

LASALLE EXTENSION
CHICAGO 5, ILL.

Other LaSalle
Opportunities

Highsr Accountaney
C.P.A, Coaching
Bookkesping

Law: LL.B, Degree
Business Management

417 5. Dearborn St

Salesmanship

Traffic Monagement

Foremanship TNLRER i s s i e
Iadustr’l Management

Stenotypy AdBPEIL . ciiivniaiimiseies

A CORRESPONDENCE INSTITUTION
Dept. 1164-HR

I want to be an accountant. Send me without obligation, " Account-
ancy, the Profession that Pays”—also "“Ten Years' Promorion in One.”

Chicago 5, lll.

Age..

(Machine Shorthand)

City, Zone & State
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THEY NEED YOU

]

where Embry-Riddle students are
pre-selected for essential, good-
poying jobs in aviotion even before SEGE
their training is completed...

they step right into their jobs

as soon as they graduatel -« AND YOU €ANMN

QUALIFY IN SIX MONTHS!

EMBRY-RIDDLE OFFERS YOU COMPLETE
6-MONTHS TO 1-YEAR COURSES...NOW!

Vour Career s Waittng/

The high regard of Embry-Riddle traini the leadi .
airlines and the entire aviation industry is onstrated time
and again by the big demand for Embry-Riddle graduates.

There's an important hlgh:ﬂrlnrihr job in aviation waiti

for you...hewever, if you do enter the services, Embry-Riddle
training will definitely give you rating advantoges.
Thousands of Air Force men are Embry-Riddle trained.

AIRCRAFT & ENGINE MECHANICS

Yast numbers of prepecly tralned A & E Mechanles
are urgently nee-ltﬂ-r:c r C.ALA. approved

gehool with™ o guarter-ceniury Wwrience AASUres
yvour  guickest  advancement.  Embry-Riddle
students learn fast with modern equipment, in-
cluding jet . . . live sireraft, alrline-size hangars.

AERONAUTICAL DRAFTING AND DESIGN
Embry-Riddle's neeelerpted 12-mo, Aeronautical
Prafting and Design Course provides finest
tralning avallable. Technirlans with manage-
ment responsibility enjoy highest salaries!
COMMERCIAL PILOT
Embry-Riddie trained pilots benefit from our
venrs of experience with 30,000 students . . .
T the best Instriclors, uTl-‘tﬂ-'dﬂt(‘ nireraft, supaerh
vear-"roumnd flying weather, Also Instrument
nnd  Instructor’s ratings.
= A & E COMBINED WITH COMMERCIAL PILOT
o] Alrmen with dual pilol-cnglneerdng abllity are
nesded by aviatlon sompanies and oporators,
Frmbry-Riddle combinntion training of fers ¥ou the
imost In your gviation &Aareer.

—

SCHOOL OF AVIATION

Miami 30, FLORIDA

TRAIMIMG AUTHORIZED UNDER 4.]. BILL

S ——— —— T W N e mmm — -
I am iefereited 5. .

I Dean of Enrellments — Nent. 99 L
| Embry-Riddle School of Aviation [] A&E Mechanic i
| Miami 10, Florida D Commercial Pilog :
] Arronnutical Draftine g
= Piease Pring and Dhesiign '
A&k E Combined wiih
] NAME D Commercial Pilog 3 l
| ADDRESS [] A&E Combined with !
| " Priveie Piloid 1
i Ty T Chech Ong | Vereran i
| STATE AGE i Mon:Vereran 1
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(Continued from page 6)
financially. But my bieycle gives me plenty
of exercise and I get a better view of the
countryside.”

His top speed on the level is 40 miles
per hour,

The sergeant, born in Pasadena, Calif.,
in 1901, has been in the Air Force since

1942,
Dick LaCoste

Don’t miss our six-page section in the
December issue devoted to Christmas
gifts—new ideas for the man of the
house, the youngsters, the home.

Avuthor at Work

When Mrs. E. R. Haan insisted that the
family take their usual summer vacation
on the shores of Lake Michigan, the author
of numerous PM craft articles declared he

was too busy. Then he weakened and
brought his work along with him. He is
shown here at work on the beach protected
from deer flies and mosquitoes. When the
sun was too bright he propped a folding
chair over his typewriter to shade the pa-

per. His article, “Jointer Know-How,
which arrived in this office with sand be-
tween the typewritten pages, is on page 210.

Letter to the Editor:

This is my first letter to your magazine
since I started reading it over 20 years ago
. it is like getting a birthday present
each month, there is always something ex-
citing about it.

In February 1947 while hauling logs I was
unlucky enough to receive a fractured
spine when crushed by a log which rolled
off my truck at the mill. But it's an ill wind
—as after the first three or four weeks I
had plenty of time, in fact nine or ten

(Continved to page 10)
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You've done it often. Call it day-dreaming
if yom like, but vou've seen yvoursell in a
bigger job — giving orders and making de-
cigsions — driving off in a smart new car—
buying your [amily a fine home.

There's nothing wrong with dreams, But
how about making them come true? Vou
can do i; i you're willing to try!

Look around you. The men who are going
places are the frained men. They've learned

1
1 SMARTEST THING HE EVER DID

| 1 ootleed that the trained men held the
hetter jobs, That's when I deeclded to take
J sa 1. C. 8, eourse. Enrolling with 1. ¢, 8,
was one of the smartest things 1 ever did,
The position as Plant Englneer 1 hold
Ih‘-iu' Is largely due to the “know-how’
derived from my 1. C. 8. texts. 1. C. B,
j mo belp any man who will study."

L. P. 8., Elkhart, Ind.

- O I e .
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icture yourself
oing places

special skills that bring them betier jobs
and higher pay. It's the men witfouf training
whose dreams never come true,

What are you going to do about it? Just
wait and wizsh? If vou really want fo succeed,
you can gel the training vou need by study-
ing at home in your spare time. International
Correspondence Schools affer vou a course
in just ahout any field you choose, giving
vou the practical plus the bedrock Tacts and

make you

lhrn_:l':-'. No skimming or skimping! And at iﬂls'l.al:ieﬂ-

you'll be earning while vou learn. Students 1.1 nev 4 time.

repori better jobs and more pay within a 7__|wﬂl‘l'-algun

few months, 3, | don't want any
Look over the list of subjects in the con- ' :E‘)‘Dﬂ'““mh“' i

pon below. Pick out the one that interests ._it‘“'[ clichk 1o ¥

you miost — the one that helds the greatest { naven'l enough

future for vou. Then mark the coupon, and 5 cation.

mail it today. Find ont what L. C. 5. can do o | know where

for you. It costs only a stamp or postcard, & | don'L

¥ ; ! - u;ﬂ.‘ll“i-'
but it's the first step if you want o go places! 1o get

GOING INTO THE
ARMY OR NAVY?

Earn more pay, win a higher rating, quicker promotion
by having this specialized knowledge and crediL. I. C. 5.
eourses have helped thousands advance in the services.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5543-1L, SCRANTON 9, PENNA. [ Pleate send information about LC.S. employes
Without cost or obligation, pleasa sand me the bookletl sbout the courss BEFORE which | have marked X: training for companies.

ART 0 Heating CIVIL,STRUCTURAL (J College Preparatory [0 Stationary Steam Enginesr
O Commercisl Art O Steam Fitting EHGIﬁ EERING O Mathematlkcs O Stationary Fireman e
0 Magazine and Book O Air Conditioning [ Civil Engineering O Commercial RADIO TELEVISION,

lustraling O Elecirician O Structural Enginsering O Good English COMMUNICATIONS
0 ‘."-'I-I"-tn-u-mng BUSINESS [ Surveying and Mapping MECHANICAL [ Genersl Radio
Ll Show Card and Sign Lellering [ Business Administralion [a] Siructural Drafting AND SHOP O Radio Dperation
O Fashion Iihustratin [ Certified Public Accountant [ Mighway Engineering [ Mechanical Engineering [ Radio Servicing—FM

AUTOMOTIV O Accounting ] Reading Blusprints O Industrial Engineering [ Television
] Automabile, Mechanic ] Bookkeeping O Concrets Construclion O Industrial Supervision O Electronics
O Auto-Elec. Technician O Stenography and Typing (] Slﬂﬂ:llg Engineering [0 Foremanship O Telephone Wark
O Auts Bady Rebuilding O Secretarial DRAFTING ] Mechan:cal Drafling RAILROAD

and Refinishing O Federsl Tax 0 Alreraft Drafting [ Machine Des ign-Drafting O Locamotive Enginesr

- Englnes [0 Businexs Corfespondence O Architec lural Drafting [0 Machine Shop Practice [ Diesel Locorolive

AVIATION i [ Personnel andLabor Relations [ Elecirical Drafting ] Tood Des gn [ Air Brakes [ Car Inspector
O Engineering Jr. [J Advertizing ] Machanical Drafting O Industrial_Instrementation O Railroad Administration
Ll Aircraft Engine ihmm: O Retail Butiness Managamenl [ Structural Drafting O Machina Shop Inspection TEXTILE
Ow It [ Managing Small Business ] Shest Metal Drating O Reading Biueprints O Textile Engineering

BUILDING Sales Management 1 Mine Surveying and Drafting [ Toolmak ing O Cotton Manufaciure

Architecture [0 Salea manship ELECTRICAL [ Gas—Electric Welding O Rayon Nanufaclure
0 Arch, Drafting O Traffic Managament [ Electrical Engineering O Heat Treatment— Metallurgy [ Woolen Manufacture
O Building Contractor CHEMISTRY I Elecirician [ Sheet Metal Work 0 Loom Fining
O Estimating [ Chamical Enginesfing O Electrical Maintenance [0 Shest Motal Paltern Drafting [ Finishing and Dyeing
0 Carpanter and Mill Work a I]ilmbﬂ O Electrical Drafting a H‘F{E'Irlhﬂﬂ O Textile Designin
O Carpenter Foreman [0 Analytical Chemistry [ Electric Power and Light POWER HOME ARTS
] Min; Blueprints O Paltrolenm — Mat'l Gas O Lineman [ Combustion Engineering [ Dressmaking and Designing
01 Heumsa Planning O Pulp and Pager Making HIGH SCHOOL O Diesel —Eleciric [ Cookery
O Plumbing 0 Plastics O High Schoal Subjects O Electric Light and Power O Tea Room Management
Mama__ Age Homa Address
City State WorkingMours __ AMto_____ PM
Qecupation Special luition rates lo members of the Armed Forces Canadian residents send

coupan b International Correspondence Schaols Canadian, Lid, Montreal, Canada
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Will her Caress 1esr
tell tales

about your hair?

C'ream
Grooms hmr Hair O
never

greases it

tohum: J‘HN’H

Lt

The proof is in
the palm of your hand!

20% more
Cream Hair Oil
for your money !

When she runs her fingers lightly through
your hair, will you pass the test? Try
your present hair tonic now, and see!

Rub your palm across your hair, as she
might do. Find a film of sticky oil? Think
of her reaction and switch to Mennen Cream
Hair Oil-lightly blended to keep each hair
in place, yet never leave a trace. Contains
lanolin. Helps remove dandruff scales

and relieves dry scalp. Get a bottle today,
and pass that caress test tonight!

MENNEN

Cream Hair Oil FOR MEN

10

Gt LIRS RRAAEEE Pl &S

months, in which to read. I guess I read
each of my PM magazines a dozen times
and found them just as interesting the last
time as when I first read them.
In December 1950 my home was de-
stroyed by fire and with it everything we
possessed, which included my library of
PM magazines, and since have found it im-
possible to replace them . . . Some of your
readers may know where I could get second-
hand ones . .. from 1946 to December 1950.
W. Kilpatrick,
188 Nepean Highway,
Seaford, Victoria,
Australia

Editor’s Note:

If any readers can sup‘pIy these back is-
sues to Mr. Kilpatrick it is suggested that
they write him dtrect to avoid duplication.

The Editors

Letter to the Editor:

Considered to be the oldest active truck
in the United States, and perhaps in the
world, is this 1915 model owned by a Chi-
cago man.

At that time, $1900 was a lot of money to
put into a vehicle of any kind, and to Ralph

De Young, then just 20, it was an enormous
investment. He owns a wholesale cookie
business, and with his faithful truck still
makes the daily rounds delivering to stores.

Not an accident in more than 150,000
miles, said De Young, and but one traffic
ticket in 37 years, and that was for a park-
ing violation. The truck still has most of its
original parts. He had expected it to wear
out in a year or two. Small repairs he has
done himself have been the only replace-
ments. The last major item was an overhaul
of the magneto five years ago. The transmis-
sion, differential, steering and brake parts

Marian Larson,
Chicago, Il

| are the original ones.
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BOYS! MODEL MAKERS! Get this new MIGHTY MIDGET
Eloctric Mptor. It's o honey! Looks and runs like an hig
".'In:rrr is powerful yel measures only 1 x 1 x 1% Inche
cupce! Turnd up 6,800 r.p.m.'s. HEVERSES

one,

:n-luul'.]_'.r. Motor 12 in durable black plastie
houslng Comes eomplete with two 119 il
batteries in clip lolder, Lransparenit plastie

DRIVES MODEL PLANES, BOATS, CONSTRUCTION SETS, Eic.
WITH AMAZING SPEED! RUNS ON FLASHLIGHT BATTERIES!

i S

<, welghs one

NO THRNSI’OHMERNEEBED\}‘

prar-box—PLLUS ten extra gears amd pullevs
for working out yoor own tatlos. No ghocks,
tparks or shorts. Endless bours of fun. Educa-

_'f

=

lional, tonl 10 Day Money back. guarantee! = -
Send no mopey. Order toddy Py DOILEL - ——— e

only §2.898 plus postage when dellvered. Or P— i =
send S22 98 with order mnd we will puay = et A
postage. i B S p—
IMPERIAL SALES CO., Dept. M-12469 —l ————
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114 East 47 5t.,
THIS

New York 17, N. Y.
IS THE MOTOR FEATURED

IN THE OCTOBER

ISSUE TO BUILD THE U-CONTROL MODEL

GET MORE POWER'

Fisher’s Compression SEAL $

® Stop Burning Oill
® Restore Compression! n-billlaid

A small amount of Fisher's Compressinn
SEAL In each cvlinder ore will Five
l;l'lt‘ economics of amcolh, powerful (new o3
performance and reduce] ol oons
Only takes minules oo
'I1’.Ill..l1.'Hl mare ||nLr-. of :
|'.-?||::|u.|.n_ o Vour car, A S LR ins
policy is your pssurance JL cannot har
Timest englne

SATISFACTION GU&RANTiED

Full purchaze refunded, I ot completely
Entiallicd. WhyY pay more whon _-...!. q el
Fizsher's Compression SFAL . . . for less. Yo
oll saolvent baths nocessary?

Send cash, check or M.O. today, Only 82,05 jicslpaid. Pree Fold-
er. Dealers, & post card will send our representative Lo your ook,

ADVANCED ENGINEERING o2 antees 37" cone

Los Angeles 3T, Calif.

SAY YOU SAW IT IN
POPULAR MECHANICS

OWN A...
?

PLYMOUTH?

FIX IT YOURSELF!

Popular Mechanics Magazine has
just published o new Owners
Manual covering all 1941 to 1952
models of Plymouth cars. Seo
accurate mechanics vse it . . . so
simple o« woman can understand it,

Bave money om your Plymouth repairs. Pre-
vént trouble. Enjoy care-free driving. In-
crease trade-In value, Avold major repairs
by fixing minor troubles before they get gerfous. Cet sparkling
performance at all times, Has 272 pages. more than 350 I-"‘l'i-" P
disgrams, tables, charts, breakdewn drawings, plus clear. non

technienl directions that make all repalrs simple as ABC, W nh,_,,
by BEd Packer with assistance of Chrysler Corporalion. Shows you
how to dimgnose Plymouth troubles by feel, sound, sight. smell
ﬂnd performance. Simple trouble shooling. Permanent repairs

Emergency repairs. Plus, ““How to get value from BRFAEES.

MONEY BACK [T poesnt save

MORE THAN IT COSTS!

Ons minor rdnl.r will save the cost ten times aver, Read {t.

Then

Fou decide. ou don't see that you'll save more than the cost,
send it back Iﬂr refund, SEND NO MONEY. Send I.hlwrrirrl Ask
lor PLYMOUTH Manual, Postman will deliver C.0O.D. for §3.50
plus postage. Or. save postage by sending $31.50 with order. Send

today. SBave its cost on Yyour next repalr.

POPULAR MECHANICS PRESS
200 E. ONTARIO DEPT. 18 CHICAGO 11, ILLINOIS
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& High School

. at Home
Many Finish in 2 Years

No classes. No time wasted going to and from school.
Progress as fast as your time and abilities permit.
"':-hn:l“ur{l H. 8. texts supplied. Thousands enroll each
year in this 55-yvear-old school. Send for FREE de-
'sr'r:pr.we booklet.

i AMERII:AH SCHuuL, Dept. HBAS
Drexel at 58th St., Chicago 37, I

Without obligatiorf, please send FREE descriptive
hooklet

Name__
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* A Better Job?
* Your Own Business?
* Substantial Sparetime Earnings?
* A Brighter Future?
They're All Waiting

Fur ‘I’ﬂu In The BIG-OPPORTUNITY FIELD OF

irniruee UPHOLSTERY

FURNITURE ) i |

Oppartunity Is walting right ln your own hosmie,
work wilh your hands—=now you con turn vour hobb 1. imrteTeat inte &

vareer—aasily, onjoyably, profitably, guickiy! The fact s .

Dnpe to o pationwide shortare of expert upholstorors-—suslom 1'||r|'.|1'||rn
upholstery offors wou & L|.|I:| III opporiunity o opeii Your own shop, bo
Your owrn  Dhoss, o] money all year “rouwmt,

'|I; VIFLE DT n .-.'l||;- Yol bearm |:I||- fascinating trade. Youl
feave your it Job: until you're ready o step oul Bs @
Iv traimed, Ti |.||||| dstery expert.
the famed U.T.5., New York State licensed course s avails
Ly :. l.| ||| 111 i You learm under the peErsonil supervision o
o {1 Your mourss 3 INCLUDES FREE of exifs
L ¢ get of professional tssls, and all the materisls,
I L ien you nesl to hulld 8200, worth of furniture that
o '.'lI'I | s |I LSE Vourself?
¥ start making Mim I11|I|. ilmost AT ONCE! Many 1I.T.5. pradustés
1 earnel Cnoogh o= r-.-ll.'m- upholatery to PAY for the sourse
andd & ahop of their own v they have done- §r1L' CAN THDF e
inig | 8 all phases of &
NIy repairs,  Fe-upl |
TQU MA-KE IIH EXTHRAS—=slip fl'\.“,'ql':' and 1||;||--..r:_-
s ur FREEE bk, *'A New Wav 16 Carcer
— SLIPPER Loils t this »I:rgr “|||. [rTI 1
l—\\.- o v % BT d Ll 1|1 freim oxXperier Cri
1- CHAIR men, . COUPON TODAY!
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:r:::;;' ~/| UPHOLSTERY TRADES SCHOOL, Dept. AS3d
D e et 721 Broodwoy, Mew York 3, M. Y. [
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Belt Buckle Seti—A very fine, genteel four-
piece ¥-inch buckle set. Solid brass, pol-
ished heavy nickel plate, cannot tarnish,
Looks like a $10.00 set—only 50¢ postpaid
as a special introductory offer to leather-
craft. Write for the free 64-page leather-
craft, instruction book and catalog. Tandy
Leather Company, P.O. Box 791-DL, Fort
Worth, Texas.

Key-Bak — Auto-
matie retracting,
watch-size key
holder. For gas sta-
tion attendants,
railroad men, cus-
todians, ete. Un-
breakable 24" steel
chain. Swedish
steel clock-spring
snaps keys back
instantly. Uncon-
ditionally guar.
Specify belt or clip
model. $2.50 p.p.
Lummis Mfg. Co.,
2242-A E. Foothill
Blvd., Pasadena 8,
Calif.

-

Flea-No-Mat Protects Children by keeping
pets clean. Flea-no-mat rids pets of fleas and
ticks: counteracts dog odor. A chemically
treated mat for use on the pet’s regular bed
or separately. No messy powdering—pleas-
ant clean odor. Only $2.95 for 15”x28"” mat—
$4.95 for 28”x36” mat. Kennel-tested by
Vets. Money back guar. Send chk. or m.o. to
V. F. Garrett Co., Box 1143-62, Dallas, Tex.

ADV,

Linguaphone Lan-
guage Sets — At
home quickly mas-
ter another lan-
guage with the
Linguaphone Con-
versational Meth-
od. Learn the same
easy, natural way
you learned Eng-
lish, by listening to
native people speak. French, Spanish, Ital-
ian, German, all European languages, $57.50
plus postage. Set has 30 conversational and
2 phonetic lessons on records, instructions,
carrying case. Money back guarantee. A
million home-study students. Write for free
book, 29 languages available. Linguaphone
Institute, 143-11 Radio City, New York 20.

=

Gay Christmas
Earrings—Sur-
prise her with this
wonderful stock-
ing stuffer. Bub-
bles of holiday ex-
citement —ear-
rings as gay and
gala as New Year's
Eve! Wee Christ-
mas balls, gayer
than the tree itself, to dangle "bout her head.
And to make it an extra merry holiday, ear-
ring your guests, too. Glittering bright in
red, green, gold, aqua. Pair $1.00 — 2 pairs
for $1.75, tax included and postpaid. Check
or money order only. No c.o.d.’s. World
Ideas, Dept. Q-1, 21-20 33rd Ave. Long
Island City 6, N. Y.

How to Use Con-
crete — What to
Make With Con-
crete is a complete
guide for concrete
work at home or
on the farm. No
previous experi-
ence needed to put
information con-
tained in book into
money-saving use. Tells and shows how to
use concrete for ornamental and practical
purposes with special chapters on mixtures,
coloring and patching. Book covers laying
of sidewalks, driveways; building steps.
outdoor fireplaces, sandboxes, tennis courts
and swimming pools. 112 pages of illus-
trated how-to-do-it information. Price $2.00.
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Safe-Lo-ck Gun Rack—This fnr.:-l proof rack
beautifully displays 3 guns in “show posi-
tion” under lock and key. Guns cannot fall
or be taken out. Family is protected—guns
are secure. The only one like it. In mellow
honey-tone knotty pine or mahogany finish,
24"%21” high. Only $12.95 plus $1.05 ship-
ping chg. No. C.0.D.’s. Yield House Dept.
M11-2, N. Conway, N. H.

Sportsman Com-
pass permits out-
doorsmen to travel
off trails. Handy
precision pocket
instrument specif-
ically designed for
use in wilderness
areas. Can be used
as surveyor’s
pocket compass or
small boat compass. Similar to professional
type instruments used by U. S. Forest
Service. Metal case 234" diam.; wt. 4 oz.
Declination accurately set with coin or
knife blade. Makes an ideal gift. Only $8.35
postpaid, with instruction booklet. Leupold
& Stevens Instruments, Inc., Portland 13,
Oregon.

Man-Size Gift of
Rare Imported
Cheeses — To.
please all cheese
fanciers on your
list! This selection
is imported from
Denmark, noted
for the finest. Each
is a masterpiece
hard to get in the
U.S.A. Assortment includes: Samsoe,
creamy firm like Swiss, but nutty, aromatic;
King Christian, boldly tangy, caraway
sharpened; Flora Danica—smooth, called
“world’'s best!” Extra, fine Port du Salud.
Enjoy at your own parties, too! $4.95 ppd.
Old World Cheese House, 28 Evans Turn,
Hillside, N. J.

200 Power Micro-
scope — Imported
from our factory
in France. Excep-
tional value. For
students, nature
lovers, chemists, A
precision micro-
scope with hand
polished lenses,
great resolving
power. Magnifies
200 times. 5 pre-
pared slides. $12.95
ppd. Check or M.
0. Mistral Prod-
ucts, Dept. P-11,
113 Maiden Lane,
N. Y. 38 N.¥X.

Bmks fﬁr the Craftsman—Wu.h deslgna‘ by
furniture stylist John Bergen, 100 Beauti-
ful Pieces of Furniture You Can Build tells
how to build furniture for the home at big
savings. Price $3.00. Power Tools and How
to Use Them, a guide to selection and oper-
ation of homeshop tools, covers use of tools,
things to make. By W. C. Lammey, PM
crafts editor. Price $2.50.

5-to-1 Speed Reducer Fits Any 14" Drill —
Convert your 14" electric drill to electric
screw-driver—drill holes to 1%” in wood,
to %" in masonry. Planetary gear system
provides tremendous torque increase. In-
stant starting, stopping with hand clutch
control. To operate tool, simply grip reduc-
er; release to stop. $9.95 ppd. Babeock & Co.,

6251 Claremont Ave., Oakland 18, Calif.
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Melton Pocket
Movie Viewer—
See your movies
anytime, any-
where. Nothing
else needed, just
film and Melton.
Holds 50-ft. 8 mm.
film, your own or
choose from our
list. Viewer, $4.95,
ppd., guar. Film, $1
ea.. [0 Beauties of
Bali (0 Grand Can-
yon [J Abbott &
Costello [0 Robin-
son-Turpin Fight.
Melton, Dept. PM4,
Bx. 390, Reno, Nev.

Jet-Ball — The game that knows no age.
New game sensation combining skill of
tennis and ping-pong, played with one or
more players. Ideal for home, beach or
playground. Ball always returns to player.
Set as pictured above only $3.95 com-
plete. Postage prepaid. Jet-Ball Manu-
facturing Company, 3114 Swiss Avenue,
Dallas, Texas.

Chrome-Gard Kit—It's so easy to clean the
chrome on your car and give it a lasting coat
of winter protection in a jiffy. Chrome-Gard
dries crystal-clear . . . adheres indefinitely
. . . stops rust, corrosion and pitting. This
kit also includes rust dissolver. Just send
$1 today for your kit to Liquid Glaze, Inc.,
Department A, Lansing 6, Michigan, post-
age prepaid.

R} e

Personalized “Scotch” Tape—with name
and address or other wording printed 300
times per roll. Use for return addresses on
letters, packages; identify tools, books, etc.
Ideal for gifts. Give wording desired and
choice of white, green, yellow, orange, red,
blue or silver tape. Only $2 postpaid, dis-
penser included. Vickery Tape, Inc., Peru,
Indiana.

Orchids Anyone
Can Grow — You
can easily grow ex-
quisite “Butterfly
Orchids” any-
where indoors.
From Spring
through Summer
they’ll bear as
many as 200 exoti-
cally fragrant min-
iature white orchids with purple throats.

Crown of 10 or more bulbs is mounted on

highly decorative oak slab, ready to hang
or set anywhere. Fun to grow, and a de-

light to give or to own. Simple growing in-

structions are provided. Only $2.00 ppd.

Max Schling Seedsmen, 614P Madison

Ave., New York 22, N. Y.

Books for Motor-
ists—The progress
of the automobile
is told in fascinat-
ing picture story
form in the Aute
Album. It begins
with the steam
coach of 1769 and
goes on through to-
day's modern cars,
$3.00. Manual for
Chevrolet Owners
is written espe-
cially for the Chev-
rolet owner with-
out mechanical
experience. 288
pages. $3.50.




Geod to Give, Good to Own—Pants-Rak
keeps the press in slacks, skirts, and trou-
sers. With Pants-Rak® you simply slide
your garments in or out of slots. Made of
handsomely finished hardwood to last a
lifetime. Satisfaction guaranteed. Regular
model for 5 garments, $3.95. Traveler model
(2 slots), $2.50 ppd. No c.0.d.’s. Glines Co.,
Dept. 24, P.O. Box 354, Glenbrook, Conn.

r Ricehflex VI Cam-
era — The most
amazing camera
value on the mar-
ket today. Com-
bines many of the
outstanding fea-
tures of the best
known cameras.
Has a sturdy metal
body, leather cov-
ered. Fully synchronized shutter with
speeds of 5, Y50, Y00 and bulb. Precision
matched, coated, 80mm lenses in coupled
fucusmg mount. 12 B & W or full color
photos on #120 roll film. Easy to use. With
genuine leather eveready case only $38.50
plus 75¢ postage. Palley Supply Co., 2263
E.Vernon Ave.,Rm. 1, Los Angeles 58, Calif.

Western Saddle for Bicycle or Tricycle—
He'll gallop hard after those outlaws with
this authentic Western saddle in soft
molded rubber. Real saddle color with rich
toeled design, it slips over bicyele or tri-
cycle seat. A cowboy’s (or cowgirl’s) dream
for Christmas. 13” long. $3.50 ppd. Check
or m.o.; no c.0d’s. Dreer's, 369 Dreer
Bldg., 105 N. 5th Street, Philadelphia 6, Pa.

ADV,
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Don’t Hunt for
Stamps! Keep
stamps handy.
Northmore’s
stamp holder al-
ways has a stamp
when you want
one. Attractive,
colonial-styled,
highly polished
brass, felted to
prc:-tect desk, weighted to serve as paper-
weight. mever saucer-shaped top holds
clips, pins, ete. It's a neat and strikingly
handsome addition to any desk. A perfect
gift. Holds regular coil of U. S. postage
stamps. Send check or money order today.
$3.50 ppd. Satisfaction guaranteed or money
back. Northmore's, Highland Park 5, Ill.

= MASONRY | ||
HOMES

rrey HOME BULDING PLAN SERVICE

Ensy-to-llmld Home Plans —Find your
dream home in this collection of plan books.
Get more in comfort, design, construction.
Owners, amateur builders and contractors
have long used HBPS plans. Blueprints de-
signed to meet FHA needs available for all
homes at low-cost. Any one above books—
$1; all 3 just $2. Home Building Plan Serv-
ice, 2476 N.E. Sandy, Portland, Ore.

Safety Hold-All Clips on Car Visor—Tough
steel springs on Vis-O-Rak grip safely
everything vou try to hold with your car
visor. Drive without risk of falling objects,
enjoy convenient pick-up of smokes, maps,
ete. Adjustable, clips on either side of any

car visor. Durable aluminum: rustproof.
$1.25 postpaid. Bell Industries, 21 East 22nd
Street, Dept. M11, New York, New York.
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Your car and your money . . . both will go farther with a set
of 2-in-1 Chrome Piston Rings. For the 2-in-1 Chrome Set
more than doubles the life of eylinders, pistons and rings!

Positive oll control is assured because only the 2-in-1 Set
provides two interchangeable expander springs with each
oil ring. For the first time, mechanics can select the apring
pressure that's right for your engine. And with 2-in-1
vou'll enjoy smooth, instantly responsive power, right
from the start with no tedious break-in period.

M your car has lost its pep ., . if it"s wasting gas and oil . ..
give it a whole new life of sustained power and oil econ-
omy with Perfect Circle’s 2-in-1 Chrome Set! Ask your

Perfect .»._ i
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“;ﬂld big show is just ready to
_ go out on a nation-wide network
~ when something goes “ph-t-t-t"

and studio monitors go blank.

" Here’s where they yell for

Lew Winkler. He's

NOVEMBER
1952

Popuia

MEcHANICS

WRITTEN SO YOU CAN UNDERSTAND IT

"HOLLYWOOD'S. . .

NO. §

TV Bug Eradicafor

By Jan Dawson Jensen
Photographs by Robert R. Jensen

OW'S IT GOING, LEW ?” someone asks

the lanky, sandy haired engineer, as
he strides into the foyer of Hollywood’s
El Capitan theater.

“Great,” Lew Winkler answers, grinning.
“I've had an uneasy feeling all day, and
that's a good sign. When I don’t worry
about a show, that's just about when
trouble usually s up.”

To be responsible for the engineering
equipment on a $60,000 television produc-
tion is reason enough for any man to be a
candidate for the ulcer brigade, and that is

exactly the burden resting upon Winkler's
angular shoulders every time a TV show
rolls out from the remodeled stage of the
historic El Capitan. When “bugs” get into
the works, everyone hollers for Lew, and
equipment just cannot fail for long when
thousands of dollars are involved. Not if
Mr. Winkler wants to keep eating regu-
lal.ii-i:’ that is.

e day the first telecast was scheduled,
Lew was nervous as a cat on moving day.
Even though he and his assistant, John
Larrimer, had carefully checked and re-
checked every piece of apparatus, still it
was the first show and anything could
happen.

Comedians Dean Martin and Jerry Lawis
add a light touch te engineer Lew Winkler's
TV troubleshooting. He is examining an
electronic view finder, o monitoring device

——

"



Winkler's curiosity knows no “office howrs.” In his
home shop he completes on outomatic station selector

At the synchronizing generator, lew odjusts number
of equalizing pulses while watching a video monitor

By the time they were actually on the
air, and Eddie Cantor, the star, was singing
his opening song, Lew had calmed down to
a methodical pacing back and forth, an alert
eye watching the camera monitors. Twenty
minutes into the show, he smelled smoke!
His mind went into a fast spin, traversing
all possible trouble spots, but still, it took
him longer than he liked to discover fire
had broken out in the equipment racks.
The stack exhausts were carrying away
most of the odor, making it difficult to trace.

By the time he went to work with a fire
extinguisher, actual flames were mingling
with the smoke. Not only was the rectifier
for the 24-volt supply operating the relays
in the racks, but also, the emergency power
supply was right above the one t was
burning. Fire in either was serious, but if
they should both blaze up, then “conditions
beyond our control” would halt the show
abruptly.

“We were lucky,” said Lew, remember-
ing, “for it hadn’t reached the emergency
rectifier. It took only seconds to douse it
and we didn't lose any air time.”

Emergencies and trouble are the televi-
sion-maintenance engineer's steady diet.
Next time your picture starts making like
a hula dancer, or a commercial happens to
pop up in the middle of Martin and Lewis’
craziest act, you know some maintenance
man’s hair is increasing its gray number
as he grabs his tools and makes a hasty
patch, sweating to hold the show together
smoothly until it’s off the air.

“And,” says good-natured Lew Winkler,



Jimmy Durante “helps” Winkler patch around o noisy microphone preamplifier just taken from equipment rack

one of the best engineers in the business,
“your heart is in your throat lots of the
time. You're thinking 90 miles a second,
and sometimes still can’t quite figure your
way out of the woods.”

When a snarl occurs, or a piece of equip-
ment develops bugs, the operating engi-
neers keep strictly hands off until the main-
tenance man arrives. In that way, it's easier
to discover just what went haywire and
prevent its happening again. There's not
much he can do while they’re actually on

the air except put in a temporary patch
around the difficulty and pray, but once the
last plug is pulled he really goes to work.

“First,” Lew states, “we try to reproduce
the trouble, and if we cannot make it do a
repeat performance, then we really get
disgusted.”

It may take him hours, or even days, to
discover that a piece of solder lodged in a
relay caused the dissolve unit to act up,
but he doesn’t give up until the problem’s
licked. (A dissolve unit fades one picture

During a telecast, the engineer and the directors scon all the picture monitors for the slightest picture flaw




Inspecting the B80,000-volt connections to tha projection kinescope tube for possible high-voliage ordag

into another, or superimposes one upon
another.) Sometimes at home, instead
of relaxing after dinner with his family, he
spreads out textbooks on the kitchen table
to dig for the answer with some concen-
trated brain-cudgeling.

For instance, there may be a difficult
angle in improving a picture. The fault
may be in the timing of a triggered circuit
where a fraction of a microsecond (mil-
lionth of a second) may mean the differ-
ence between correct and incorrect opera-
tion. So he studies the function of delay
lines, or electronic triggers, which may
hold back the pulse perhaps a portion of
infinitesimal time to a camera chain.

His wife laughs about the time at a fam-
ily gathering, when the conversation was
at its peak, her husband quietly pulled an
old envelope from his pocket and sat there
drawing little corkscrew lines, deep in an
electrical diagram.

“But they weren’t saying anything in-
teresting!” protests Lew.

An overwhelming desire to know exactly
what makes things tick keeps him con-
stantly studying the circuits. “Otherwise,”
says Lew, “if you don't know how they
operate, you can't analyze trouble and are
shooting blind.”

On days when there aren’t any shows
scheduled, he and his three-man crew con-
stantly go over all the gear. In the not-too-
distant future, when a telecast will be com-

% 4

ing out of the El Capitan each day, they'll
have to start doing nighttime maintenance.

“Pessimists,” the other fellows call them,
but they breathe it gratefully, realizing that
by incessantly looking for and expecting
trouble, they avoid many mishaps. Readily
at hand are emergency amplifiers and
power supplies, even spare loops for trans-
mission of video and sound between the
El Capitan and the main master control,
so if one fails, the other may be switched
on immediately. The telephone company,
also, has duplicate equipment in each direc-
tion across the country on the microwave.
Yet in spite of all precautions, the bugs
creep in.

The most common source of difficulty is
the vacuum tube. Ewvery circuit works
around one of these delicate glass or metal
bulbs. Even the picture monitors, placed
around the stage to give cues to the actors,
can develop tube trouble. When you stop
to think there are 50 or 60 tubes in one
camera chain, plus all the additional equip-
ment to operate it, and also, probably 50
or 60 circuits involved, you can see why,
of all the people in television, Lew Winkler
deserves to have his ulcers work overtime.
For not only must he figure quickly what
circuit contains the bad tube, he must, just
as swiftly, cut it down to one particular
section.

“In most cases,” he asserts casually, “a
look at the picture tells what part it's in.”

L . - . T £ : 2FE - ¥ . . T.S 2t F E:T: F-T.1
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Winkler ond his assistont, John Lorrimer, repaoir a camera master moniter ot the vital video-control consols

No mean trick, when you realize there's
video, deflection (or sweep), pulse ampli-
fier, power supply, high voltage, relay sys-
tem (or switching), and synchronizing-
generator circuits to be considered. The
last is the heart of the whole system, keep-
ing all the cameras and receivers locked
together. Its timing adjustment is so sen-
sitive, a portion of a microsecond is essen-
tial to its effectiveness.

“The toughest bugs to track down,” Lew
declares, “are those small defects which
crop up in a picture, like slightly displaced
lines. These are usually caused by a cross
between two circuits. For instance, part
of the main supply may jump over and get
in the sweep circuit. Or worse still, bugs
get in the video circuits to make the lines
darker or lighter.”

Since there are four stage cameras used
on a show, you can lose one and still have
the telecast operate smoothly. But twice,
Lew has had to transfer a viewfinder from
one camera to another while they were on
the air, for without this monitor, which
gives an electronic picture, the cameraman
is lost and can’t tell what he’s shooting.

When the bOf’S are talking shop around
the engineers’ lounge, the funny side of a
serious business comes to light. For in-
stance, Lew and the dead-mike audition.
An advertising agency was attempting to
sell a show to an important sponsor, and
a few minutes before it was due to be piped

to the client’s room, the audio engineer
gave Lew a frantic buzz, saying, “We've
got a dead mike in here.” However, by
the time he arrived at the studio, he dis-
covered not one but three were out of
commission, so he knew there must be
equipment failure somewhere.

“Probably a circuit breaker’s been
thrown,” he muttered, going into the con-
trol booth to check. There he stopped short,
trying hard not to laugh. The head of the
advertising agency, the very man who was

{(Continued to page 250)

Veteran showman Ed Wynn listens as Lew explains the
workings of a 35mm. TV meotion-picture projector
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Squirrel-Cage Track for Motorcycle Acrobat

Held against a vertical wall by centrifu-
gal force, a stunt motorcyclist in Germany
does his act 50 feet above the ground. The
cage in which he performs is made of alu-
minum mesh. It is six feet high and
fifteen feet in diameter. The track is five

feet wide. When the rider has picked up
enough speed to ride the vertical wall, the
gates at the bottom of the bowl, which
form the floor for the start of his ride, are
opened, leaving nothing between him and
the earth except air.
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Glenn L. Mariin Company pholos

Martin Tem Hull mf\‘

For Jet Seaplanes _ ' N
Seeking better streamlining for N

future jet-powered seaplanes, the § \/

Glenn L. Martin Company is test- ] \ A

flying a radically new flying-boat . -

hull bottom. It is longer and slim- W)y

mer—built in 15-1 ratio between
length and beam—and is now at- e
tached to the wing and crown of o

a World War II vintage seaplane.

Both nose and afterbody of the

old airplane had to be lengthened

six feet to accommodate the new

hull. As a double check on earlier

model tests, vertical and horizon-

tal white lines on the experimental

craft are located in the same rela-

tive positions as similar lines painted on tor launch or make passes at a stationary
the towing-tank model. During water tests boat, while motion pictures are being made
the airplane will either be paced by a mo- of her spray patterns.

Itugged Army Talephonu Is nghter More Efficient in Combat

Even the softest whisper can be
heard over a new telephone de-
veloped for the Army Signal
Corps, yet the instrument is rug-
ged enough to withstand the
pounding of artillery shock waves.
The new phone weighs three
pounds less than the Army phone
currently being used, and its talk-
ing range is 20 to 30 percent great-
er. It can be powered by a pair
of flashlight batteries. Should the
batteries wear out or the trans-
mitter become damaged, the
phones can be used up to five miles
merely by talking into the hearing
end; the voice's sound waves sup-
ply all the power needed. Instead
of ringing a bell, the new set sends
out a woodpecker-tapping sound
that can be heard more easily and
about twice as far in battle noise.
The new sound can also be toned
down for troop-position security.
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1I'S GOING OVERSEAS never had it

so good. One look at the United States
Naval ship Barrett — newest, fastest and
safest troop transport in the Navy—and
you know why. The $20,000,000 ship has
everything from milk shakes to special
smokestacks designed to ward off effects
of an atomic explosion.

The 17,600-ton vessel wasn't constructed
as a transport. She’s an offshoot of the
United States postwar fleet of fast cargo-
passenger liners, competing for the world’s
ocean-transportation market. However,
following the outbreak of hostilities in
Korea, the Joint Chiefs of Staff recom-
mended that the Barrett and her sister
ships, the Geiger and Upshur be convert-
ed into military transports. Despite the
change, the Barrett still is a floating hotel.

Operated by the Navy's Military Sea
Transportation Service, the Barrett has a
rated capacity of 1556 troops, quartered in
the cargo-hold dormitories, and 382 pas-
sengers in the cabin class. M.S.T.S. esti-
mates that the troop figure could be raised
to 2500 in an emergency.

The Barrett's telltale trademarks are her

two unique chimney-stack funnels. Ly-
ing port and starboard amidships behind
the bridge, they are desi to keep
weather decks free of smoke and to pre-
vent the effects of an atomic explosion
from reaching the ship's interior. Blowers
and a Venturi passage inside the stacks
help solve both problems.

Smoke is controlled by the blowers, lo-
cated at the top of each stack. They expel
the smoke through a Venturi passage,
which spirals it through a small
opening in the stack. The smoke is dissi-
pated into the air.

Vacuum and condensation follow in the
wake of an atomic explosion. The conden-
sation, in the form of radioactive droplets
of water, would “rain” down a ship's fun-
nel to contaminate the vessel. At the same
time the blast’s vacuum would create dis-
astrous pressure within the ship. The two
atomic aftereffects could be thwarted by
the Barreit's forced-draft ventilation. If
radioactive water penetrated the narrow
stack opening it would be forcibly ejected
and the blowers would tend to neutralize
the lopsided pressure made by the blast.
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‘"safest ships afloat. In addition = |

“to life rafts, she has eight aluminum

lifeboats capable of carrying 572

persons and four steel lifeboats with
a 514-passenger capacity.

There are eight troop compart-
ments with 1506 bunks. The bunks
—hang on to your hats, veterans—
are equipped with mattresses and
pillows and have ample headroom.

The troop mess hall is a compart-
ment to bring tears to the eyes of a




In troops’ surgical dressing room o corpsman fimes
an X-ray unit of the type used in combat. Hospital
wards have the latest equipment. Below, sailor whips
up concoction for a mate in one of two soda fountains

veteran top kick. It is air-conditioned, with
light streaming through the portholes, and
221 hungry soldiers can eat there at once
while listening to the soft strains of dinner
music from the public-address system.

The scullery cleans utensils with forced
air under 180 to 200 pounds of pressure—
nothing is touched by hand. A separate
galley below the mess hall prepares the
troops' food, and elevators convey it up to
the compartment.

Two soda fountains serve milk shakes,
ice cream and soft drinks. There are also
barber shops, big libraries and post ex-
changes scattered through the ship.

Three troop lounges, each with sound-
proof walls, are equipped with writing
tables, leather-upholstered furniture and
built-in speakers, screens and projectors.

Because the Barrett also is carrying
wives and babies of servicemen, the cabins
retain most of their “hotel” furnishings.
There are 20 cabins of six-passenger capac-
ity, 64 cabins for four passengers, and 8
for two persons. They are equipped with
cabinets, coffee tables, chests of drawers
and armchairs. The six-passenger cabins
have settees that unfold into double beds.

The passengers’ dining room seats 210
persons. Catering to the kids are diet pan-
tries, laundries, a baby formula and bottle-
sterilizing room, a nursery and a playpen
on the sun deck.

Three 2000-pound elevators carry passen-
gers from deck to deck, and three lift -eelaL
vators help in loading stores. The ship’s
storage space will hold enough food, fuel
and equipment for a voyage of much more
than 10,000 miles. * ok ok
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Enclosed Gungplun-c Is Movable Bridge

Passengers disembarking at Bremer-
haven, Germany, walk off the ship over a
covered bridge that is moved into position
on rails. Between the two supports of the
gangplank, freight trains and other traffic

move without interruption. The two ends
of the gangplank telescope into the center
section to increase or decrease its length
and are hinged so they can be raised or
lowered to adjust to various ship heights.

Toothless Bandsaw Blade From Metal Strapping Slices Thruugh Stael

Ordinary steel strap-
ping, used to strengthen
packing boxes, will cut
steel as well as the best
toothed saw blades at high
speed on a bandsaw. Or-
dinary bandsaw blades
that cost more than %3
each and last less than
two hours can be replaced
by steel box strapping
that costs about 10 cents
and lasts up to 29 hours.
The new sawing method
was discovered at the
Solar Aircraft Company,
which had been spending
several thousand dollars
a month for bandsaw
blades. It had been
thought that teeth were
necessary to bring enough
oxygen into the cutting area to speed the
burning that results from blade friction.
Solar discovered that the toothless blades

hardened and roughened within a few sec-
onds of use so they scoop at least as much
oxygen as the toothed blades.



Left, before starting poletop resuscitation of victim, rescuer, right, swings him asiride his own safety belt

Poletop First Aid Saves Hot-Wire Victims

FAST ACTION is the big difference be-
tween life and death when a hot wire knocks
out an electric lineman. To accomplish it,
line crews throughout the United States
are learning poletop resuscitation—artifi-
cial respiration applied while the victim is
being brought down the pole. Chances of
reviving decrease rapidly after the first two
minutes following the shock. As soon as the
victim is cleared of the live wire, a rescuer
climbs up opposite the victim, fastening his
safety strap around the pole slightly below
the victim’s belt line. He grasps the man’s
near foot and leg and swings him astride

the safety belt. The victim's body then is
swung to a vertical position. The rescuer
takes one step down and draws the victim
toward him so their weight is supported
on the safety strap. After clearing the vic-
tim's mouth, the rescuer places the heels of
his hands on the man’s hipbones and moves
them together until his fingertips touch the
stomach. Then the rescuer gently squeezes
the abdomen upward, then releases, at a
rate of 12 to 15 times a minute. This is con-
tinued for five minutes. Using a line to hold
the victim erect, the rescuer and helper de-
scend, applying artificial respiration.

Artificial respiration is continved during descent, left, ond resumes agein, right, on reaching the grownd
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Portable 5peed Flash .
Powered by Dry Batteries

¥You can shoot a picture every five sec-
onds with a portable speed flash that is
powered by dry batteries. The flash dura-
tion is Yoo second and more than 1000
flashes are made by one set of batteries.
Said to be the lightest electronic flash in
production, the unit's power pack weighs
only 4% pounds. The flash gun, which at-
taches to the camera, weighs no more than
the conventional flashbulb gun. The new
electronic flash tube in combination with a
specifically designed reflector gives high
light intensity. It is rated at about 10,000

£= -

flashes. An oscillating ready light shows the
condition of the battery and informs the

photographer when the unit is ready for
the next flash.

Tmhpuk 'I'uwur Is 'IO-Foot Modul of Ongmnl in Paris
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Toothpicks are more than after-
dinner accessories to H. C. Harris
of Fullerton, Calif. They are build-
ing materials. With them he builds
bridges, towers, Ferris wheels and
other structures. He is proudest of
a 10-foot scale model of the Eiffel
Tower. The only construction ma-
terials used were 35,000 toothpicks
and several tubes of glue.

Electric Choke
Ends Flooding

Installed on most cars in a few
minutes, an electric automatic
choke is said to assure instant
starts and better engine perform-
ance in any type of weather. It

uires no seasonal adjustments
and can't be affected by dirt or
gum. When the starter button is
pressed, an electromagnet is en-
ergized, moving the choke valve to
the correct position for easy start-
ing at the existing engine tempera-
ture. During the engine warmup
period, a thermostatic control
opens the choke valve gradually,
maintaining the correct choke,
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into the tube goes o big, twisted hemlock log. It will feed to the bottom of the strange furnace by greviy

HEATING WITH LOG BURNERS

By William Gilman
Photos by Eleanor Gilman

Metal hose slips over tube to combustion pit. Suction from a
fon brings up ashes, blows them into o container outdoors

THERE’S one fuel that you can
stock-pile for yourself. It's the
nation’s only renewable fueli—=
and in many sections it
rots on the ground, even a
cord of good wood equals a ton of
good coal in heat content.
Wood's drawback as a fuel ak
ways has been too much labor for
too little heat. Now some home-
owners are using new do
stoves and furnaces to conw
wood into heat efficiently. Some
are crude in appearance, but they
offer these advantages: A fire
started in October need not £°
out until May; the slow-combus-
tion heaters normally need stok-
ing only once every 12 to 24 hours;
their greater efficiency means little
ash and less fuel goi up the
chimney in smoke, and have




the convenience of thermostatic controls.

Anyone can build the type of wood fur-
nace Dr. C. E. Jenkins installed in his six-
room country home in East Westmoreland,
N. H. It will take unsplit logs up to eight
feet long.

Doctor Jenkins simply drops a big log
into his tubelike furnace. The wood stands
on end and is gravity-fed to the fire at the
bottom of the tube. He says the self-feed
idea came to him as he once watched a loaf-
er, sitting by a kitchen stove, and feeding
in more of a long wooden pole as fast as
the fire consumed it.

The Jenkins furnace uses the wood-dis-
tillation principle to “eat its own smoke.”
A downdraft goes by tube to a combustion
pit below where the wood is roasted. This
results in practically smokeless burning of
both the charcoal and exhaust gases. Doc-
tor Jenkins also installed a looped pipe to
supply his hot water, and uses a suction
line run by a small motor to bring up the
ashes and blow them out of the basement.

Arthur Pinard of Drewsville, N. H., re-
designed his old furnace’s bonnet and air
ducts to produce a furnace patterned after
that of Doctor Jenkins.

The same downdraft principle is used in
commercial wood furnaces and stoves, The
secret of their efficiency is slow and com-
plete combustion. The wood is roasted as
it settles, g;oducing charcoal. The char-
coal burns below while gases are consumed
by an additional draft mixing with them
before they exit out the chimney. & % %

Commercial heater needs stoking only once or twice
a day, burns wood slowly and completely and is gov-
erned by owtomatic conirols. It roasts weod to char-
coal ond burns combustion guses before they escape

Homeowner feeds a 24-inch slab into the magoazine of a wood furnace that heats his nine-room house. Right,
ens man retained bonnet and ducts of old furnace, sank steel tube into pit to build o downdraft furnace




Prefabricated Lightweight Chimney Permits Easy Installation

Easily and quickly installed, a prefabri-
cated chimney is now available to home
builders. Each section is a thick-walled
cylinder of special lightweight masonry,
appmxunately %0 the weight of brick, with
an insulating value equal to 24 inches of
brick. A cylinder of fire-clay tile comprises
the inner layer. Cemented together and
bound with reinforcing metal bands, the
sections of an entire chimney may be in-

stalled in about three hours by one work-
man. A rectangular cap fits over the end
which projects above the roof to give it
the appearance of a traditional chimney.
Approved by Underwriters Laboratories
for use with all fuels, the chimney is large
enough for a 10-room residence, and is de-
signed to last the life of the house. Cost is
approximately 20 to 50 percent less than
that of a brick chimney.

Projector Shows Film in Four Directions Simultaneously

can be applied to any 16-mm. projector.
Its inventor, Emile R, Soloum, believes it
can also be adapted for any standard movie

projector of 35-mm. size.

Prisms and mirrors enable a new inven-
tion to simultaneously project a film in four
directions. The device, resembling a cross
and based on partial-reflection principles,
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SULPHUR - Se4rerry Iv ABUNDANCE

By Arthur R. Railton

ASK THE FIRST five persons you meet

what sulphur is used for and you'll
probably get answers ranging from “sul-
phur and molasses” to “matches.” It's a
good bet that not one of them will be aware
of sulphur’s role in our economy.

It's also a good bet that not one will be
familiar with the world’s unceasing efforts
to produce more sulphur—efforts that have
enlisted help from such unrelated sources
as bacteria in the Libyan Desert and moun-
tain climbers in the Chilean Andes!

Sulphur is essential to so many products
that a listing would run for pages—it would
include wvirtually everything man eats,
wears or uses. That is why a sulphur short-
age is so alarming and why recent news
that the end of the shortage is in sight has
been so joyfully received by the world.

Biggest user is the farmer. His super-
phosphate fertilizer is made with the help
of about 4,000,000 tons of sulphuric acid

each year. To make that much acid takes
about 1,200,000 tons of sulphur. Other agri-
cultural uses lift the total to 5,000,000 tons
or 40 percent of our annual consumption.

But the farmer is not the only sulphur
user. Second largest use for sulphur is in
chemicals. Next biggest user is the petro-
leum industry. Then, too, it takes 35 pounds
of the yellow mineral to make a car. The
magazines you read, the books, the Christ-
mas wrappings and the thousands of other
uses you make of paper account for 400,000
tons every year. It takes sulphur to produce
steel, rubber, explosives, paints, soaps, de-
tergents and countless other products. For

each person in this country we consume 75
pounds of sulphur a year (compared with
35 pounds prewar). Also, we export about
1,300,000 tons a year to other countries.
In a world rearming, sulphur has become
as important as atomic weapons, although
much less publicized. It’s one of the world’s

Reddish-erange molten sulphur pours from a salt dome inte a huge vat whare it hardens to form a yellow block

Freoport Sulphur Company photo




most abundant minerals, yet it's so scarce
that it is keeping scientists busy finding
ways to conserve and recover it.

Sulphur occurs in many forms. Virtually
every nation has it in some form. Some
countries, like the United States, are lucky
enough to have it in an almost pure form
called brimstone or native sulphur. Others
have it, less conveniently, in combination
with other minerals as pyrites, or fool's
gold. Sulphur can be recovered from sour
natural gas, petroleum-refinery gas and
smelter gas. Tons and tons of sulphur are
present in gypsum and coal (you smell it
as coal gas when your furnace is operating
improperly). So abundant is sulphur that
there's no fear of running out of it—that’s
not the problem at all.

Rather, the problem is one of economics.
Brimstone from U. S. salt-dome deposits is
the cheapest and purest of all forms of sul-
phur. It can be mined and sold profitably at
822 a tony—far below the cost of foreign sul-
phur. As a result, sulphur users around the
world gradually switched from pyrites to
brimstone during the past 10 years. Today
the economies of many nations in the
world depend upon low-priced sulphur and
therein is the problem. Because demands

Not all sulphur comes from salt-dome deposits. Soma
contaminates oil and has to be removed by refining.
Tanks, below, hold chemicals that trap refinery goses
so they c¢an be stripped te recover sulphur. Right,
recovery-plant chemist pours off a sample of sulphur

for low-cost American brimstone have out-
run the supply, these nations are caught in
a squeeze. :

Industrialists can’t switch back to pyrites
quickly because different equipment is re-
quired when using pyrites to make sul-
phuric acid (acid is the form in which about
80 percent of all sulphur is used). To buy
new pyrite-using equipment takes money
and time and, moreover, such equipment is
hard to get. Furthermore, brimstone is so
much cheaper to use that the manufacturer
would rather take a chance on _
supplies of brimstone in the near future
than risk the time and cost of the switch-
over to pyrites.

World War II contributed greatly to the
problem. When Europe's damaged indus-
trial plants were being rebuilt and new
plants being added, it was logical to change
from pyrites to brimstone in sulphuric-aeid
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Cutaway diaogram of salt-deme sulphur mine. Sulphur wells consist of three concentric pipes, shown at right

production. Brimstone-using plants cost
less than half as much to build and only a
third as much to operate. American mines
in Louisiana and Texas were producing
ample sulphur at low prices. The big un-
knowmn in the business at that time was
whether the demand would hold up! Ex-
perts from a leading company reported in
February 1950 that “foreign demand [in
1950] may not be so great as that of 1949”
and, further, that the “industry expects an

increase in its stock piles at the mines.”

But along came rearmament. Demands
for brimstone leaped sharply. Production
couldn't keep pace. It was increased as
much as possible, but because of the na-
ture of brimstone mining there is a limit
to the amount of increase from a deposit.

Brimstone is mined by the Frasch hot-
water process. The sulphur is mined as a
liquid and brought to the surface in a pipe,
like oil. In fact, a sulphur mine consists of

After sulphur pile has hardened, it is broken up by explosives and the yellow mineral shipped te industry
Freeport Sulphur Company photo

SULPHUR
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Above, schematic diagram of
method of recovering sulphur
from sour notural gas. This
not only adds to the supply
of sulphur, but sweetens the
gos so it con be used safely

Left, ofter explosives have

broken up some of the sulphur

block, o big clamshell bucket

en a railroad crone loads two

tons of sulphur per bite into

- 7 2l T ; o freight cars. This photo was

- . A SR = S taken ot Hoskins Mound, Tex.
Freepart Sulphur Comipx photos

Below, sulphur mined ot Grande Ecaille, La., must be havled in barges because area is isolated by marshes
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a number of wells that look almost exactly
like oil wells. Nobody goes underground.
The mine consists of a derrick and some
pipes that carry superheated water, com-
pressed air and molten sulphur. As the 330-
degree water melts the sulphur deep un-
derground, a pool is formed. Being twice
as heavy as water, the molten sulphur drops
to the bottom of the pool and is forced to
the surface by a stream of compressed air.
At the surface it is carried by pipes into
tremendous vats, as big as city blocks,
where it hardens as it cools to form a gigan-
tic chunk of almost-pure sulphur.

That'’s all there is to the process, but it
takes large quantities of water, heat and
piping. Until this year, only fresh water
could be used—a terrific handicap in many
areas. But now the Freeport Sulphur Com-
pany has developed a way to use sea water.
This company’s deposit at Bay Ste. Elaine
will be mined from huge barges that float
on the marshes near the Gulf of Mexico.
Nearly 2,000,000 gallons of superheated sea
water will be pumped underground daily.

Production cannot be increased very
much from any one deposit because there
is a point beyond which additional water
forced into the sulphur might cause the
ground to subside with damage to pipes
and equipment. To complicate the situation

er, sulphur mines are usually located
where expansion is expensive and in some
cases impossible. Most of the Bay Ste.
Elaine dome, for instance, is in Louisiana
marshland. All the equipment — power
plants, pumps, derricks, living quarters—
floats on huge barges. Channels have to be
dredged in the “floating prairie” so other
barges can haul away the sulphur as it is
pum up. The hauling barges are giant
Insulated steel “bottles” that carry the hot,
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Fluor Corporation photo
Small but efficient plants like this convert waste
hydrogen sulphide in sour natural gas inte sulphur

molten sulphur 75 miles to dry land where
it can be pumped into vats to solidify.

In spite of these handicaps, brimstone
producers have boosted output 212 times
over prewar. In 1951, they mined 5,278,000
long tons of sulphur. Total U, S. sulphur
production for all sources was 6,200,000
long tons. Yet that's not enough brimstone
to satisfy the world.

These are the reasons why sulphur is
making news headlines:

Recently, the discovery of a new brim-
stone deposit at the southern tip of the
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Depesit at Bay Ste. Elaine is underwater. Mining equipment will be mounted on big barge being launched here

Mississippi River delta below New Orleans
brightened the picture considerably. The
Freeport Sulphur Company, which controls
the new find, expects to be producing about
500,000 tons annually from this deposit by
late 1953. But that's not until late next year.
What about today?

Scientists around the world are develop-
ing ways to recover sulphur from a variety
of sources, most of which heretofore have
been ignored.

Natural gas is one promising source.
Scattered around the world are fields of
sour natural gas that has no value until its
hydrogen sulphide is removed. At Wor-
land, Wyo., the Texas Gulf Company is re-
covering 100,000 tons of sulphur a year
from the Pure Oil natural-gas field. In
Arkansas, the Mathieson Chemical Com-
pany recovers about 40,000 tons a year from
sour gas. Other such activities are carried
out in Texas, Mexico and Canada, with a
total production of 275,000 tons annually.

Refinery gases also contain recoverable
sulphur. Oil refiners, themselves buyers of
large quantities of sulphur, now take ad-
vantage of these sulphur-bearing gases that
formerly were wasted in the air. The Gulf
Oil Corporation built the world’s largest
fluid catalytic eracker at Port Arthur, Tex.
It includes a sulphur-recovery unit that
will produce enough sulphurie acid to make
720,000 gallons of aviation 100-plus-octane
gasoline daily. In the whole United States,
waste refinery gases might eventually pro-
duce 250,000 tons of sulphur a year.

Smelter gases are another sulphur source.

102

Annually, in the U. S. as well as Canada,
about 5,000,000 tons of sulphur could be
recovered from zine, nickel and copper re-
fineries. Yet in 1951 only 450.000 tons were
recovered (an increase of 50 percent over
1949, nonetheless). Additional recovery
operations will not only help the sulphur
situation, but will also help reduce air pol-
lution near these plants. However, it does
present a transportation problem. The
smelters produce sulphuric acid, not ele-
mental sulphur. Acid is expensive to ship
and few smelters are located near big users
of the acid.

Flue gas, which pours out of coal-burning
furnaces and boilers into the air, has recov-
erable sulphwr in it. British scientists are
removing 95 percent of the sulphur from
flue gas in a pilot-plant operation. This is
another two-bladed attack: It produces sul-
phur and, at the same time, helps reduce
air pollution. But it is not profitable as yet.
It costs about $1 per ton of coal burned
above the value of the sulphur recovered.

Both the British and French are working
on methods to cut the amount of sulphuric
acid used in phosphatic-fertilizer produc-
tion. Our own TV A has a system that elimi-
nates sulphuric acid entirely. An electric
furnace does the job and all that is needed
is ample electricity—something which, un-
fortunately, is neither cheap nor abundant
in many parts of the country.

South America promises to be an impor-
tant sulphur producer of the future. A de-
posit of native sulphur estimated at about
20,000,000 tons exists in the Andes. How-

POPULAR MECHANICS



ever, it is at an altitude of 20,000 feet and
recovery will certainly be a complex engi-
neering problem.

The most amazing and, in theory, the
most promising sulphur-production story
comes from Teddington on the Thames in
England. There two British scientists are
“training” microbes to manufacture sul-
phur. If successful, they may make sulphur
shortages impossible in the future.

The scientists are making sulphur the
same way nature makes it—by microbes.
The process is based on observations at a
lake in the Libyan Desert. The air around
the lake is perfumed with the odor of sul-
phureted hydrogen. The lake mud is rich in
sulphates. One group of bacteria in the mud
reduces these sulphates to sulphides, Other
groups turn the sulphides into natural sul-
phur — all with no help or coaxing from
man! It would be a promising solution.

The problem is to increase the speed of
production. The scientists have bred these
bacteria to obtain “pure” strains with pro-
duction records 10 times greater than the
run-of-the-strain groups. They hope to
boost the speed 100 times, as has been done
in the penicillin-producing bacteria.

They figure that a sulphur “factory”
about the size of a large swimming pool
would produce 250 tons a week. The raw
materials needed, such as gypsum, are plen-
tiful in England. The amount that could be
produced in a large lake is tremendous! If
their process lives up to its promise, the
world no longer will be concerned about
sulphur shortages. * ko

Above, sulphur deposits are located in places that
make scenes like this routine. Surveyors stake out
channel to be cut to new Garden Island Bay deposit.
Below, drilling at Grande Ecaille in Lovisiana swamp




Clean lines, obsence of gingerbread, no separate rear fenders are features of the 1953 Dodge V-8 hardiop

Here Come the '53 Cars!

IT'S THAT TIME again — time
for the annual new-car parade.
First to show is the 1953 Dodge.
Offering a complete new body, the
Dodge comes in two series, the
Coronet, with the 140-horsepower
V-8 engine, and the Meadowbrook,
retaining the in-line six. The V-8
has a 7.1-to-1 compression ratio.
Wheelbase on the four-door and
club coupe is reduced to 119
inches, On the hardtop and con-
vertible, it's 114 inches,

Packard, too, is on parade. No
major styling change, but the 33
has more power and offers air con-
ditioning and power steering as
optional equipment.

Packing 140 horsepower,
the Dodge V-8B has 241.4

cubic-inch displacement

Packard’s Patrician 400 continues same basic body style as last year, but engine power has been increcsed




OVEMBER traditionally is the month

when new models appear in the show-
rooms. But this year, delays (like the steel
strike) have held up most announcements.
Dodge and Packard have already been
shown and here’s what you can expect in
the month of November:

Hudson—its new, as yet unnamed, low-
price car will be unveiled this month.
Engine: 100 horsepower with a 7.5-to-1
compression ratio. Weight: 2800 pounds,
midway between the Henry J and Ford.
Low, roomy and fast (it will hit 100, they
say), it looks nothing like present Hudsons,
does have famed step-down design. Price
not released yet, but will compete with
Ford, Chevrolet, etc. Unlike the Henry J
and Willys, it's a four-door model.

Chrysler, DeSoto and Plymouth—new
bodies with shorter wheelbases, a lower
look and more glass, especially in the Plym-
outh division.

Lincoln—face lifting only, after the
changes in 1952.

Kaiser-Frazer—face lifting only.
look for the Sears, Roebuck Allstate.

Here's the December schedule:

Ford and Mercury—face hftmg only.

Hudson—face lifting.

Pontiac—new body lines, power brakes.

Studebaker—new body, power steering.

January will bring out the following:

Cadillac—200 horsepower for the V-8,
body changes and air conditioning.

Oldsmobile—more horsepower in the
Rocket, new body lines, air conditioning.

Buick—V-8 engine, new body and air
condmumng for Roadmaster, power steer-
ing for Sulpe

Chevrolet—new body, aluminum-pis-
toned six with 112-horsepower engine and
new Powerglide unit.

Nash—face lifting; the all-new Rambler
will come out later.

Willys—face lifting.

One of the most noticeable features of
1953 cars will be shinier chrome. And, what
is more, it will last longer. This is not due
to any new develupment by the industry,
but to the government’s relaxation on the
use of nickel for nonfunctional parts, prin-

New
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cipally ornaments and grilles. The .00005
inch of nickel under the chrome does the
trick.

Easing of copper restrictions means radi-
ators that won't spring pinhole leaks after
a few months. This was a big headache in
early 1952 models and it cost some car
makers thousands of dollars.

As great as interest has been in V-8 en-
gines, there's an equal amount today in
power steering. General Motors is showing
its confidence in the device by not only
extending it through its plush divisions,
such as Cadillac, Olds and Buick Roadmas-
ter, but as production increases, it has plans
to extend it down through other lines.
Buick Super may get it and eventually Pon-
tiac. In fact, Pontiac is making up service
manuals covering it right now.

So confident is GM of pubhc acceptance
of power steering that it's investing $70,-
000,000 in a new plant in Saginaw to make
nothing else. The corporation is pushing
for mid-1953 production from the plant,
which then not only will make power steer-
ing available to its divisions, but will bring
the price down so that even Chevrolet (just
girding for an all-out battle with its rivals)
may be able to offer this item as optional
equipment in the low-price field.

Power steering may provide a pattern for
air conditioners. They are not planned for
luxury lines and the most frequently men-
tioned price is $700. But volume is the basis
of all automotive business, so it is conceiv-
able that smaller, lighter and cheaper air
conditioners may eventually come. Inciden-
tally, all cars with air conditioners have 12-
volt batteries (actually, two 6-volters
mounted together).

Prominent among 1953 models will be
several versions of the “real American
sports car.” At first they may appear in the
guise of “show cars,” made especially for
dealer showings or, in the case of GM, for
its Waldorf show in mid-January. But, be-
hind the lavish expenditures on small-vol-
ume models is an earnest desire to corral
this market from the deluge of foreign
makes that has been carting off a lot of
American cash.
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FREE-WHEELING PULLEY doubles laundry-hanging capacity. Its “lip”  HANDLE HOLDERS grip implement
cradles clothes as they cre rototed. Pins ore placed under the line of different sizes with 'd':;h bber

RING HUSHER inserted in “bell-in-set” telephones CHEF'S BLOCK flattens food such as bocon :fu'ﬂna
guiets the sound to stage &3 lew as a gentle purr  cooking ond keeps it in closer ‘contact with heat

WINDOW-LOCK pegs mode of metal are “jimmy- DUST-MOP CLEANER operoted hru.iprirlg-_
proof” ond con resist 45 fons pressure per squore inch ~ shakes the mop clean _lm-.ida a dustproof
on. =il b
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INFLATABLE CORNICE that is slipped over a curtain rod gives the appearonce of o thick tufted material.
Deeply embossed with a rich textured pattern, it con be kept clean by merely wiping with @ domp cloth

ROTARY MASHER with interchangeable colander units

easily prepares food in three different consistencies

REVOLVING TRAY in o new outomatic dishwasher
gives sproy oction greater access to all dishes ond pans

RECIPE REDUCER that works like a simplified slide

rule revises directions to pr-u'.'ir:fe fewer servings

ELECTRIC-CORD SLACK is taken up and concealed in
plastic cylinders, made in light and dark finishes




Fiat Sport Coupe Powered by 110-Horsepower V-8 Engine

Weighing only about 2000
pounds, the new Fiat sport coupe
has a 110-horsepower V-8 engine
that gives it a top speed of 130
miles per hour. Unitized body con-
struction provides maximum
strength. All four wheels are inde-
pendently sprung with coil springs
inside oil-filled housings. The V-8
engine has dual carburetors and a
compression ratio of 8 to 1. The
transmission features four speeds
forward. The engine housing is of
aluminum. The price of the car
was not available.

Sinkproof Swimming Suit Aids Treatment of Polio Victims

Sinking isn’t possible with a bathing suit
which has the buoyancy of a life preserver.
Developed in England, the treated suit is
particu?arly useful in helping polio vietims
take water treatments. If a person wearing
the suit remains still in water, he will auto-
matically turn over and float on his back.
Worn under ordinary clothing, the suit will
keep its wearer afloat even though his
clothes are saturated.

@[Some 50 years ago, Henri Moissan,
French chemist and Nobel prize winner.
made real diamonds out of sugar by sub-
jecting some of the pure-carbon form of
sugar charcoal to 4000 degrees of heat with
100 tons’ pressure to the square inch.

Safety-Control System Uses Radioactive Scrap Material

Atomic scrap is being put to work sav-
ing workers’ lives and limbs. A unique safe-
ty-control system requires the operator of
a machine to wear a small amount of radio-
active material in a wristband. A detector
tube mounted on the machine shuts it off

when the worker's hand enters a danger
area. The radioactive scrap. gathered from
atomic laboratories, may also be used in
similar systems to stop elevators at proper
levels, warn of burglars and sort freight
cars in railroad hump yards.

FCC System Foils Possible Use of Radio Waves As Guide to Enemy

Any enemy attempts to use commercial
radio waves as a guide to bomb targets
would be thwarted by “Conelrad,” a coun-
termeasure developed by the Federal Com-
munications Commission. Conelrad (con-
trol of electromagnetic radiation) is
essentially a system of scrambling radio
waves. Ordinarily, an enemy flyer would
tune his direction-finding equipment to an
AM broadcasting station in the target town.
A compasslike needle would show him in
which direction to fly to reach the city. Aft-
er getting there, the navigator might even
be able to use the radio station to help him
find his specific target, perhaps a rail yard,

a dock or a war plant. Under the Conelrad
system, already tested in mock attacks, all
AM stations are switched to either 640 or
1240 kiloeycles and FM and TV stations are
ordered off the air. The instructions will
come, whenever an attack appears immi-
nent, from central dispatching points sprin-
kled throughout the country. Each will con-
trol a large “cluster” of stations, which in
turn will be broken into smaller groups
in an effort to thoroughly confuse the en-
emy. The FCC emergency system will also
scramble station powers so that an enemy
pilot will not know where the normally
strong-signal stations are located.



Circling “mother’” plane, equipped
with television screen and controls
to guide robot, takes over from
control plane on deck once robot
is in air and guides it to target

TV-Robot Plane Advances Push-Button Warfare %

BOMB-LADEN ROBOT “suicide” planes now being readied .
for the destruction of military targets are only a glimpse of \
things to come, say guided-missile experts. Soon it will be |
possible to send a robot bomber any place in the world. .
Where television isn't practicable, electronic “brains” on the i
planes may guide them by following magnetic lines of the
earth or siil;tings from tiny telescopes fixed on certain stars.
Present television-equipped robots can fly to an enemy in-
stallation, drop their bombs or strafe the enemy and return
to base. A whole fleet of robots can be directed by one
“mother” plane. In the first combat use of the unmanned
American “Kamikazes,” an obsolete Grumman fighter car-
ried a 2000-pound bomb. The plane, equipped with television
camera and electronic controls, was catapulted from the
carrier Boxer. A Douglas AD-2 control plane on deck
guided it to a level of 1000 feet where another control plane
took over and escorted it 150 miles over the Sea of Japan and
deep into flak-ridden territory. Flying well above anti-
aireraft range, the control pilot watched on his TV screen
the view unfolding ahead of the robot plane. Finally, the
target was in sight. With a flick of a lever he plunged the
robot down onto the target for a direct hit—and another
“first” in remote-control destruction.

“§uicide” plane z0oms down on en-
emy installation. Television camera
in nose relays view of target area
until plane and camero are destroyed
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Clymer says the Willys' low center of gravity (23 inches from ground) makes it a difficult car to overturn

ITH ONE HORSEPOWER for every
28.5 pounds of car weight, the 1952
Willys Aero models provide the highest
rsepower-to-weight ratio of any U.S. car.
And, as a result, Willys-Overland, after an
absence of several years, has re-entered the
straight-passenger-car market with a styl-
ish and formidable competitor,

Our poll of Willys owners seems to indi-
cate that its biggest weakness is its price.
While it's strongly competitive by perform-
ance in the low-price field, it suffers price-
wise, many owners feel,

The replies we received showed conclu-
sively that Willys is regarded by owners as
| competition to the dominance of Ford,
Chevrolet and Plymouth in that price
Eroup—if Willys prices were reduced to
the same level. Eighty-three percent of
Owners polled indicated general satisfac-
tion with their cars but thought they paid
$,150 to $200 too much for them. The pub-
IC seems to regard the Willys as no better
Or worse than its competitors, and feels the
price should be in accordance.

A Tulsa, Okla., mechanical engineer
summed up this opinion when he wrote:
‘The new Willys partially fills the need for
4 quality small car, maneuverable without

=Willys' turning circle is 21 feet inside, 38 feet
Outside — not exceptional for its short wheelbase

needing a complicated power-steering sys-
tem. I suggest, however, that a determined
effort be made to hold the delivered price
below that of Chevy or Ford.”

From a Lawrence, Mass., investment
broker: “This car should sell for $250 less,
even if at a loss, at first. Then I am willing
to wager that it would be up near the top
within five years . ..” A Meriden, Conn.,
truck driver wrote: “I think that if Willys
is given a fair amount of time to complete
improvements and adjust prices to those
of The Big Three, it will provide hard com-
petition. My Willys will outperform any one
of the three in acceleration and top speed.”

A Baltimore, Md. steelworker said,
“Willys' cost is high but gas mileage makes
up the difference.” Several owners, such
as a Los Angeles traveling salesman, em-
phasized the favorable economy aspects of
the Willys. Reporting 26 miles per gallon
for city driving and 31 miles per gallon for
country driving, he wrote: “With taxes and
other expenses climbing, I bought a Willys
to try for economy . .. It is excellent.”

While most owners were equally favor-
able on the gas-mileage question, some felt
they had been “oversold” on economy at
35 miles per gallon. (Such mileage is ob-
tained by carefully tuned cars, expert
drivers and lower speeds than most drivers
maintain.) The final averages in the clirvey



Clymer rates the Aero excellent on hill climbing. Short, sloping hood provides close-up vision. The
It topped this 32-percent grade at 24 miles per hour  driver can see the road only 10 feet chead of bumper




“When will we get back to the $1000 auto-
mobile?"” many persons ask. True, the small
car takes a little less steel—not very much
less than the amount used on the large car;
however, the added cost is not so much in
the material as in production, where labor
costs both in separate units and in the com-
pleted car are at an all-time high.

It costs just as much to mount a tire on a
Willys as it does on a Cadillac, takes just as
long to install a windshield on a Henry J as
it does on a Packard, and requires just as
much time to attach the wheels to a Nash
Rambler as to a Lincoln. Therefore, there is
no saving in labor costs on many important
operations in small-automobile assembly,
because the Willys, Rambler or Henry J

CLYMER COMMENTS ON WILLYS PRICES

workman makes just as much per hour as
the man who builds a Chrysler or a Cadillac.

We will get the $1000 car when we go
back to the days of $25 a week for a stenog-
rapher, 50 cents an hour for labor—or even
the “fabulous” $5-a-day salary that Henry
Ford originated (and millions thought he
was crazy), the 15-cent banana split, 5-cent
hamburger or hot dog, the nickel street-
car fare; and the familiar “All you can eat
for 49¢” signs that once appeared in city
restaurants.

So why kid ourselves? The $1000 car has
gone forever, and I doubt that many would
care to return to what we sometimes call
“the good old days™ just to be able to buy a
$1000 automobile,

show that Willys owners receive the ex-
ceptionally good average of 27.3 miles per
gallon in country driving and 22.9 miles
per gallon in the city.

Some opinions were:

“I've owned Willys cars for 10 years. All
were good but the Ace is finest of all and
better than any other low-priced car, in
my opinion.”"—Springfield, Ill., carpenter.

“It is a good car and I am pleased with
it. However, I was a little disappointed in
the gas mileage. I average 25.5 in the coun-
try and 21 in the city.”—Big Spring, Tex.,
pharmacist.

“My Willys is tops. Easy to handle and
cheap to run. Better than my last car,
which cost $3300. Would like more protec-
tion for grille and a splash pan on right
side of engine for better water and mud
protection.”—South Bend, Ind., farmer.

A Biltmore, N. C., news-route man said

Not recommended is this stunt of Clymer's. He shot
@ photo while driving car with speedometer at 100

he was satisfied with his mileage figures of
28 miles per gallon in the country and 21
in the city, and wrote: “I make more than
900 starts and stops daily delivering news-
papers and drive 1000 miles a week, so gas
mileage is my main interect. The Willys
does very well and rides satisfactorily.”

“My Willys’ cost was high but I quickly
make it back in gas, oil and operating econ-
omy. It's a great car.”"—Denver, Colo,,
contractor.

Several owners agreed with a Wythe-
ville, Va., insurance salesman, a Denver
crane operator and a Jersey City, N. J,,
businessman that the Willys Aero Wing.
and Aero Ace ride like heavier cars with
equal power, speed, acceleration and ma-
neuverability. Another strong Willys sell-
ing point was the interior and exterior styl-
ing; several owners, such as a Birmingham,
Ala., ironworker, said their main reason

ECONOMY TEST
With conventional ond overdrive
MILES PER GALLON
18 20 22 24 26 28 30 32

8

MILES PER HOUR—AT CONSTANT SPEEDS
8

8

Regular gas was used on constant-speed mileage test.
At 60, the overdrive Willys made 24 miles o gallon

- - %



for purchase was the car’s sleek body lines.

'.l.__.!.d -
Willys adopted unit construction for added strength ; -
ond less noise. Sketch shows front-spring location Some owners, including a Lake Wales,

Fla., teacher and a Jackson, Miss., service-
station owner, liked everything about the
car but wished it had four doors.

Comments also included:

“I put 29,000 miles on my Willys in six
months. I carry newspapers to many towns,
making hundreds of stops daily and drive
long hours at high speeds. Get wonderful
mileage. Best-handling car I've ever used.”
—DBoise, Idaho, newspaper-route man.

“Best power-to-weight ratio on the U.S.
market. In this respect Willys is going
in the right direction—not far enough for
me, though. Riding comfort need not be
sacrificed, it just takes a bit more effort
on the suspension.”"—Silver Spring, Md.,
industrialist.

“I can trim 9 out of 10 ecars in getaway
and hill climbing in the winding mountain
roads. A great performer and economical,
too. Needs little heavier metal in the body,
but I'm a happy owner.”"—Denver, Colo.,
miner.

“Why is it they don’t put four speeds
forward in a conventional-type transmis-
sion and eliminate the overdrive attach-
ment, which sometimes doesn’t work prop-
erly?"—Davenport, Iowa, mechanie.

“It is a low car and my wife can handle
it easily.”—OQakland, Calif., painter. -

“Best road holder I ever
drove. No feeling of a small
car. It's economical and I can

* do 95 to 100 miles per hour for
mile after mile in overdrive.
(Continved t6 poge 258)

Center, counterbalanced hood requires no suppert rod.
Bettom, F-head engine has 7.56-to-1 compression ratio
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This striking church rears its roof almost as high as surrounding pines and sheds heaviest mountain snowfalls

Rustic Church in the Woods Built to Defy Winter Snows

WHEN CITIZENS of West Yel-
lowstone, Mont., decided to build
a church, they wanted a structure
that would withstand the heavy
snows of a high-altitude mountain
area. Conventional buildings in
the little town at the gateway to
Yellowstone National Park re-
quired constant shoveling to keep
roofs free of erushing snow.

- Last winter a snowfall of 211
mmches had the village almost
buried, but the completed church,
Our Lady of the Pines, stood safe
and serene, its 65-degree shingle
roof shedding snow like a duck’s
back.

Built entirely by community
labor, the beautiful, rustic church
has a floor area of 45 by 90 feet. A low
wall of cobblestones and concrete supports
the combined roof and walls at the lower
ends. Ten-inch log rafters, 40 feet long,
extending from lower supports to gable,
are set on 10-foot centers.

Eight-inch log cross-ties are notched and
bolted into the rafters. To these, at the cen-
ter, trusses of similar size extend to the
rafters at a 45-degree angle, all joints being
accurately fitted and secured with half-
inch bolts.

To further strengthen the roof, a pattern
of cross logs supports the shingled roof
directly under the sheathing. The pleasing

erring-hone effect on front and rear, with

Rugged strength combined with simple beauty characterizes the
interier of homemade church at gateway to Yellowstone Park

logs atcurately fitted and spiked into place,
adds strength as well as beauty.

All logs were peeled, oiled and varnished
in their natural color. They came from the
surrounding lodgepole pine forest, and
were chosen for matching size and straight
lengths.

Broad windows fitted with stained glass
let into each side, admitting a soft light in
keeping with the rich, golden color of the
finished pine interior. Here is appropriate
simplicity, pews made of the native pine
and a modest altar rising a few steps above
the floor.

Dedicated in 1950, the church is open at
all times to the tourists of Yellowstone.



British Triangular-Wing Jet Bomber Scheduled for Production

Britain's new four-jet, triangular-wing
heavy bomber, the Avro 698, demonstrated
good maneuverability during a 36-minute
first flight, according to test engineers. Pro-
duction models will have Bristol Olympus

turbojet engines, rated in the 10,000-pound-
thrust class and now installed in a flying-
test bed rig on a Canberra bomber. The 698
is believed capable of approaching the
speed of sound.

Switchyard Television Facilitates Movement of Rolling Stock

Small industrial-TV cameras
and receiving systems may soon be
used in major railroad yards to
save wear and tear on both rolling
stock and personnel. In a Chicago
demonstration, three receivers
were installed in a control room
manned by supervisors and check-
ers. Views on two of the screens
were picked up by cameras mount-
ed on swivel bases atop a 60-foot
tower, giving an over-all picture of
the yard and a close-up of the
tracks leading in. A checker sat be-
fore a third television sereen and
recorded car numbers as trains
passed before an unattended track
camera. The cable-connected sys-
tem makes trips through the yard
by the checker unnecessary and
allows supervisors to move cars
and engines along the shortest pos-
sible routes, The unit consists of a
small, lightweight camera about
the size of a 16-mm. home-movie
device and a combination monitor,
power supply and controller
housed in a luggage-type case.
Heart of the new industrial camera
is a supersensitive tube only one
inchindiameter and six inches long.

{[More than 50,000 single-engine
private aircraft are in use in the
United States, compared with ap-
proximately 540 four-engine and
12 trimotored planes.
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Pulse-jet engines at the rotor tips give the Army's new one-man helicopter an BO-mile-per-hour top speed

Helicopter Has Pulse-Jet Engines

A TINY one-man helicopter that can climb
straight up into the air like an elevator has
been developed for the Army. The XH-26
is powered by noisy but efficient pulse-jet
engines attached to the tips of the rotor
blade. The Jet Jeep helicopter can be col-
lapsed into a small package for delivery by
parachute to ground troops, or towed
knocked-down in a small trailer behind a
Jeep. It is six feet high, weighs 300 pounds
and can lift twice its weight. The craft’s top
speed is 80 miles per hour.

Pilet flies “haonds off” to show XH-26's stability.
The machine can maintain altitude on only one engine

e

Knocked down, the helicopter is easily transperted.
Tail rotor in pilot's hand, below, improves steering
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Standard 011 Co. of N. J. phatos

Loboratory tests of gascline mean better fuels ond more powerful engines

REVOLUTION in the

Americans can be proud of their miracle-
making chemical engineers who, in the
last 50 years, moved the chemical center
of the world from Germany to the U.S.

By Edgar C. Britton

President, American Chemical Society
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THE AMERICAN CHEMICAL industry,

although older than 50 years, at the turn
of the century was but a skeleton of what
it is today. By far the larger part of the
worldwide chemical industry was cen-
tered in Germany, where dyes, pharma-
ceutical and heavy chemicals had been
produced in substantial quantities. The U.S.
had a few heavy chemicals such as sul-
phurie acid with which nitric acid was
made from Chilean saltpeter. One would
have found a few alkali-chlorine plants very

This mule cart was the only delivery wagon owned
by the great Mensante Chemical Works back in 1905!
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The sky line of this modern oil rlﬂnnr would have seemed like something from Mars to the chemist of 1902
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small in comparison with today’s industry.
One would have found a small Solvay
process for producing soda and soda ash, a
few plants for producing bleaching powder
and a few pharmaceutical firms for manu-
facturing drugs from natural products.

We had a soap industry which produced
glycerin for dynamite, but synthetic de-
tergents were unheard of at this early date.
We had a coal-distillation industry which
produced some coke for the steel industry,
but by far the greater amount of steel was
produced with charcoal. This charcoal was
usually the only product from the carbon-
ization of wood, but a few plants for han-
dling the by-products such as wood alcohol
and acetic acid were in existence.

Back in 1902, we had no plastics industry,
no synthetic-fiber industry, no agricultural-
chemical industry, no gasoline and petro-
leum industry, no alloy-steel industry, no
synthetic-medicinal industry, no antibiotic
industry and no idea of atomic energy. We
have all these industries today because of
the work of the chemist, the engineer, the
physicist, the physician, the laborer and the

AT AASTITERAATTITEYS s Emy

executive. It is our purpose to take a look
into these industries and see what 50 years
of chemical advance have done.

The greatest industry in the U.S. is the
transportation industry embracing automo-
biles, trucks, railroads and airplanes. These
can all be taken together since they are pri-
marily based on the use of metals, especial-
ly iron. Other metals such as aluminum,
copper, magnesium, vanadium, tungsten,
nickel, chromium and others find their
way into this industry. The modern auto-
mobile and truck are assemblages by engi-
neers of the products of the chemical in-
dustries. Primary iron is produced from
iron ore by a chemical process and its var-
ious alloys with ecarbon, vanadium and mo-
lybdenum are all part of the structural
steels used in our gasoline-driven vehicles,
railroad engines, rails and airplane parts.
The lightweight metals, aluminum and mag-
nesium, are too weak as pure materials, but
alloyed they find their use especially in the
airplane structure. Magnesium is produced
from sea water and since one cubic mile of
sea water contains 9,000,000,000 pounds of



INnagnesiuin, it ls pelilay
our most-available met-
al. In fact, if magnesium
were taken from the
ocean at the rate of 100,-
000,000 tons a year for
the next million years,
the ocean supply would
be reduced only seven
percent. This is reassur-
ing not only to big pro-
ducers like the Dow
Chemical Company but
to the nation at large.

The electroplating of
metals to make the nick-
el and chrome finish on
the decorative as well as
useful parts of autos has
come to us only during
the last 50 years, al-
though the principles
underlying this industry
have been known to
chemists and physicists
for years.

Before World War II
all of our rubber was
manufactured from nat-
ural rubber, but owing
to the large use for rub-
ber and our curtailed
supply the synthetic-
rubber industry was es-
tablished. Made as it is
from two unusual hy-
drocarbons, styrene and
butadiene, both manu-
factured from petroleum
products, ample supplies
are available. The indus-
try founded on synthetic
rubber has expanded
and grown. Just for the
record, the pioneering
work on neoprene had
already started before
the war. We older peo-
ple all remember the
3000-mile auto tire of
1910 and later, but most
of us do not appreciate
the work in the rubber-
research laboratories
which gives us our 30,-
000-mile tire.

The gasoline used in
autos and trucks today
was not known 50 years
ago, but lead tetraethyl
and ethylene dibromide
changed all gasoline to
good gasoline. The bro-
mine for ethylene di-
bromide comes from sea

. I. du Pont de Nemours & Co. phatn

his huge cutomatic weigh tank installed in a modern plant manufactur=
1g plastic fibers is symbolic of a giant industry created by chemists.
elow, continuous-filament yarn feeds from creel in processing operation
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Chemical research aids medicine. Here a flask of
pure ACTHAR solution is placed in @ vacuum drier

water. The amount of gasoline also obtain-
able from crude oil has increased so that
there is no foreseeable shortage, although
processes for producing gasoline from coal
are being projected by the government.
Lubricating oils today last longer and fur-
nish better lubrication due to the research
work of the chemist and engineer; in fact,
a great deal of our advance in transporta-
tion is due to our present high-pressure
lubricants.

The winter coolants for our cars have all
come about within the last 50 years due to
the production of ethylene glycol and alco-
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molded of Baokelite —used in jewellike instruments

hol and inhibitors which prevent corrosion
of these coolants in the gasoline engine.
These glycols also form a large part of the
brake fluids which appear in our hydraulic

‘brakes.

A fairly recent family of chemicals, the
silicones, has come along to help out the
transportation and other industries by be-
ing the base for high-temperature electri-
cal insulation, vibration dampener, high-
temperature rubber, car polish and a host
of other uses where stability, water repel-
lency and other properties are needed.

Another great industry where chemicals

These machines are auteclaves in Du Pont nylon plant where small molecules are joined to make large ones
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Gondiear Tire & Ribber Co. photo

Odorless manmade latex is shown flowing into molds where it will later be cured os foam rubber of many uses

play a vital part is the food industry. With-
out agricultural chemicals such as DDT,
benzene hexachloride, lead arsenate,. di-
thane, fermate and a long list of insecticides
and fungicides, the growing of fruit and
vegetable crops would not be at its present
high level. In the back yard we can have
vegetable gardens, a fruit tree or two and
we will do pretty well, but multiply this
into acres and the pest and fungus problems
multiply many fold. Those nice apples,
oranges, peackes and pears were all grown
with the help of insecticide and fungicide
sprays and perhaps dipped in a nontoxic

preservative solution to preserve them dur-
ing shipment. Of course it is axiomatic that
fertilizers were used in growing these
crops, but it is only in recent years that am-
monia has been used as a source of nitro-
gen fertilizer which is also obtained from
ammonium sulfate, urea or nitrates.

In World War II came the introduction of
our weed killers and plant hormones. Most
of our weed killers were inorganic salts
such as sodium arsenite, sodium chlorate or
just ordinary salt. But these weed killers
sterilized the soil so that erops could not be

(Continued to page 248)

These strange machines are terramycin-processing vessals. Chemists play impertant rele in making new drugs

Charies Plizer & Co. photlo




The earth itself forms outer wall of this round house with concrete dome; round chimney is for fireplace

“Sunflower House”

COBWEBS will never collect in the corners
of James Dresser's new house in Madison,
Wis. There aren’t any corners, Dresser, a
young architect, calls his home the “sun-
flower house” because it resembles the
flower in shape. It is made of concrete with
a fringe of peripheral windows where the
dome meets the wall. Light for all rooms
comes from a six-foot round skylight.
This is possible because the interior parti-
tions, which are made of cork, are only
7 feet high and the dome's center is 14
feet above the floor. The diameter of the
outer walls is 40 feet. The dome was framed
with standard metal Quonset ribs covered
with strips of wood and wire mesh to hold
the concrete. A feature of the house is a
translucent-plastic floor in the kitchen
which serves as a skylight for the base-
ment. Recreation room, workshop and heat-
ing plant are in the basement. The heating
plant is a hot-air perimeter system. Cost of
the house is estimated at $17,000.

-
%
o

DRIVE THROUGH & o

5

CARPORT

HANGING &
PLAMNTED —%
CEILING

Slanting circular carport roof is made of plywood
molded on the job. The floor plon below covers 1800
square feet. Beneath center skylight are hanging
bowls of planted greenery to form woodland ceiling
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With a blast of smoke and flame a shell leaves the muzzle. Gun can leb a shell with an atemic warhead 20 miles

Army Unveils Atomic Artillery

WITH A reverberating boom the Army
Ordnance Corps has blown the lid off one
of its closely guarded secrets. The new
weapon is a monster artillery piece capable
of hurling an atomic shell a distance of 20
miles with pin-point accuracy. Packed for
traveling, the 280-mm. gun is slung between
two gigantic prime movers. At the firing
site the traction units wiggle the gun into

position and a 12-man crew starts pulling
pins and pumping levers. Hydraulic eylin-
ders lower the gun to the ground. Out rolls
the telescoping barrel. A hydraulic rammer
slams home the projectile and powder, and
the breech thuds into position. It is reported
that the Navy is converting 16-inch guns on
some battleships so they can fire atomic
shells if necessary. * Ak

On road, gun hangs between engine cabs, making a unit 85 feset long. Drivers synchronize actions by telephone
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Hf:lruuli: cylinders lower the monster to the ground. Note how sections of the barrel telescope for traveling

1 long, sleek barrel rolls out 15 feet beyond its traveling length. One man pumps a lever to raise or lower
jacks, leveling the carriage. Hydroulic power then will swing the barrel to maximum elevation of 55 degrees

Shell is wheeled 1o the gun on a dolly and hoisted oboard by a hydraulic lift built into the mount. Hydroulic
rammer then slams home shell, powder charge and breech. A generator supplies power to hydraulic mechanisms
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Above, concrete matiresses olong the bonks of the river
prevent erosion ond caving in of the Mississippi levees

Right, the concrete mattresses are assembled aboard huge
borges and then are houled up on the bank by long cables

Below, in the model of the Mississippi Valley, brush and
trees olong the bonks are simulated by wire “accordions”

RMY ENGINEERS are getting

ready to make Ol' Man River be-
have and, recalling last spring’s flood
stories, most of us will say, “It's about
time!”

Already parts of the river system
have been put in a strait jacket. Now
they hope to starve it into total sub-
mission. Several hundred dams are
planned upstream on the Mississippi
and its giant tributaries to catch flood
waters and store them until it's safe to
release the water downstream,

Eventually, one office will control
the whole Mississippi Valley water-
shed—a tremendous area that spreads
from the Rockies to the Appalachians
and from Canada to the Gulf. The job
will take years to complete because of
its magnitude. The watershed covers
41 percent of the United States—all or



lor 0'Man River

parts of 31 states. The Ohio, Ténnessee,
Missouri, Arkansas and the Red, among
other large rivers, all empty their waters
into the Mississippi.

To help decide the locations and sizes of
the dams and other structures they need
for taming the rivers of this enormous basin
the Corps of Engineers is completing a hy-
draulic scale model of the entire river sys-
tem. The model is located on a reservation
near Jackson, Miss., as a suboffice of the
Corps’ Waterways Experiment Station at
Vicksburg.

The model, under construction for years,
occupies much of a square mile of ground
and is not yet finished. Major portions of
it, however, are complete and in use. The
model is in the immediate charge of H. C.
McGee under the direction of Col. H. J.
Skidmore, director of the Waterways Ex-
periment Station.

T Y T E T T T 4 i s

By Thomas E
Stimaon, ﬂ':.

This miniature Mississippi basin goes all
the way downstream to New Orleans. Pre-
viously built Vicksburg models duplicate
reaches from below Memphis to above New
Orleans, and from below New Orleans to
the Gulf, although the latter reach does
not present a flood-control problem.

As much as is practical the basin model
is an exact-scale copy of the real rivers.
Contours of the riverbeds are duplicated
in scale; the concrete channels make every
twist and turn that occur in the actual
rivers. The amounts and velocities of water
that flow through the model are keyed to
the flows of the rivers. “Accordions” of
pleated wire mesh are stacked along the
banks of the channels to represent brush
and trees. Small conerete or brass cubes
on pegs on the bottoms of the channels
duplicate the natural roughness of the
riverbeds.
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Top, covering almost a square mile, the scale model
of the Mississippi watershed gives Army engineers a
working miniature of the area shown in yellow on
map. It includes 41 percent of continental United States

The model is built on a horizontal scale
of 1 to 2000 and a vertical scale of 1 to 100.
Thus Helena, Mont., and Pittsburgh, Pa.,
are 4500 feet apart on the model and the
plains of Wyoming are some 50 feet higher
than New Orleans. Not every stream or
even every large river is represented; in-
stead, quantities of water representing
their discharge are metered into the model
at the correct places.

To admit all this water in the correect
amounts and the right times and places and
to record the resulting increases in water
levels would require a crew of 1500 tech-
nicians. Instead, the model is operated
electrically by means of “programmers”
and recorders. The programmers are some-

Here's the model at moximum flood stage. Cylinders along banks contain instruments thot measure water height
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thing like the music rolls for player pianos
and consist of rolls of paper on which
punched holes automatically operate the
different water valves on schedule.

By means of the programmers it's pos-
sible to recreate any flood that has hap-
pened in the past and to simulate any flood-
ing condition that may occur in the basin
in the future.

Mostly the engineers work with standard
statistical floods that are apt to happen
every so often. The “50-year flood"” is one
that may occur, on the average, twice a
century. The “200-year flood” is of real
disaster size, comparable to the tremen-
dous flow that took place in 1844,

Greatest of all is the “standard project
flood,” a situation in which the channel
areas are filled with water from bluff to
bluff. All the lowlands are under water.
Nothing like this has happened in recorded
history and yet it’s a possibility almost any
time. It could be brought about by a disas-
trous combination of weather phenomena
that would cause the rapid melting of heavy
snows in the northern Rockies and then,
later, torrential warm rains extending to
the Appalachians.

If the timing of those conditions was just
right, the crests of the floods in the Mis-
souri, Mississippi, Illinois, and Ohio rivers
“iflauld join and sweep everything before
them.

Such a flood would wipe out numerous

One of many instruments that measure the height of
water at various points along the rivers and relay
this information to recorders in the control houses

Vertical cylinders are data recorders. Below them are the “programmers” that admit water on an exact schedule




Water from the Mississippi races through Bonnet Carre as that “safety valve™ is opened to release pressure

upstream cities but it probably would leave
New Orleans, near the mouth of the river,
almost unscathed. This is because of nu-
merous improvements that the Corps has
been making to the downstream portions
of the river.

These include cutoffs that shorten the
river and thus increase its slope and
discharge capacity, additional and higher
levees, and considerable channel stabiliza-
tion by means of flexible conerete blankets
that are laid down to protect the river bot-
tom and banks from scouring action.

The principal flood-control improve-
ments, however, consist of two new flood-

ways that divert excessive amounts of
water away from the New Orleans area.
One of them, Bonnet Carre spillway that
carries water east to Lake Pontchartrain
and out to the Gulf, already is in use. It has
a capacity of 250,000 cubic feet per second.
The other floodway is a new combination
consisting of the Atchafalaya River and the
West Atchafalaya and Morganza floodways
that together can handle 1,500,000 cubic
feet per second. Model studies of these
structures were conducted at the Vicks-
burg experiment station before construc-
tion started.
(Continved to page 254)

Air view of Bonnet Carre shows how it directs water into lake (at left) to prevent levee and property damage




Above, construction of Garrison
Dam on the Missouri is expected
to be completed in 1955. It will
take a full year's flow of the
Missouri to Ffill its reservoir

Right, model of Fort Randall fl R ar e, e
Dam in South Dakota provides S i A e
engineers with an advance test
of complete project. The water
shown here equals 630,000 cubic
feet per second in full scale

20N IIARINRNNNANNR

Below, model of Mississippi at
Greenville, Miss., shows how it
meanders. Present channel (it
runs almost straight down the
center of picture) is only 30
miles long; 20 years age, the
channel meandered for 58 miles




Isotope Tool Permits Remote Control of Radioactive Materials

Fitted with a retractable magnetic tip, a
safety tool protects those handling “hot”
radioactive materials. The operator, from a
distance of seven feet, can manipulate ra-
dioactive materials as though he were han-

dling them with his fingers. Pressure on the
handle releases its hold. The device, weigh-
ing about three pounds, has a handle of
aluminum tubing and a flexible gooseneck
leading to the magnetic tip.

Rotor Snowplow for Homeowners

Bearing a strong resemblance to a lawn-
mower, a home snowplow developed by a
manufacturer of grass-cutting equipment
clears a 17-inch swath up to two feet deep.
A screw-action rotor collects the snow and
propels it up and out of a directional chute.
Snow is thrown 10 to 15 feet on either the
right or left side of the machine, eliminating

E Eslal

Propels Snow to Side

the problem of compaction in front of the
plow. A heating device mounted on the 2%2-
horsepower 4-cycle motor prevents the car-
buretor and governor from freezing.

@[ Development work on an atomic power
plant for large ships, such as aircraft car-
riers, is being done by Westinghouse.
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Centrifugal force keeps riders from falling out, as they spin around almost hun:nrﬂnliy in ﬂiIl“ hutluﬂ;

Upside-Down Rides Thrill Vlennese Crowds

TO THE LIGHTHEARTED Viennese, Sunday
means only one thing—a day in the Prater. On the
banks of the Danube, just inside the city, this is the
sprawling forest preserve the once-reigning Haps-
burgs used as a hunting grounds. Most popular spot
in the preserve is the so-called wurstelprater (freely
translated: hot-dog park), a gaudy amusement park
dominated by a world-famous Ferris wheel right at
the edge of the Russian Zone. Though badly bat-
tered during the Russian advance into Vienna, it
didn’t take the natives long to get their bit of gaiety
back on its feet.

On snowless teboggan, right, riders reach bottom in a
hurry. Below, car-boat looping the loop into water




Fences which hang from the ceiling of the open shed help this farmer sort his milked cows from unmilked ones

Timesavers

ON THE DAIRY FARM

Carrier transports hay to on ouldoor manger. With
this nrluhil'n'l:ini fnmrtr feeds 70 cows in l: minutes Ey Rafe Gibbs
GEDRGE BURRI, dairy farmer of Nam-
pa, Idaho, put off an operation until
the Christmas holidays when his two sons,
Don and Wayne, would be home from col-
lege and could help with the farm work.
Burri just completed installation of a home-
made power speed-up system for feeding
chopped hay to his 70 head of cattle in 21%2
minutes and he didn’t know how well his
sons would get along operating it.

Burri needn’t have worried. While he
was in the hospital, the youths simply
speeded up the speed-up system until now
it takes only 10 minutes to feed the 70 cows.

Mechanical equipment put into gene
use during the last quarter century has just
about cut in two the average number of
man-hours required per cow. In no type of
farming today are mechanical improve-
ments a greater asset than in dairying.

The Burri fast-feed delivery system starts
in the hay barn. A carrier made of two sets
of steel chains with connecting wooden
slats is sunk in a pit along the entire length
of the barn. .

Hay is pitched onto the moving carrer,
which is operated by a 34-horsepower mo-
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tor and a transmission salvaged from an old
rock crusher. Transported to an opening
in the end of the barn, the hay drops onto
another chain carrier that runs along an
outdoor roofed manger 140 feet in length.
When the hay reaches the end of the man-
ger, the feeding chore is done.

Formerly it took 1% hours to load and
unload a cart in feeding. Burri thought he
was doing fine when his new system cut
this time to 214 minutes but Don and
Wayne tried a gear the father had not used
and saved still more time.

Another labor-saving idea on the Burri

-~

Hay elevator has been rigged so it can be flipped over and run downhill to feed bales into the chopper

farm is the system for getting hay into the
barn. Burri had a porta%le elevator to stack
baled hay but that was only a one-way use
of the elevator. Wrestling the bales off the
stack to run them through a chopper took
considerable time. Burri rigged up the ele-
vator so that he could flip it over and make
it run downhill. Now the bales are quickly
transported to the chopper, which then
blows the hay into the barn. To assure that
the cows get no stray metal in their diet,
Burri attached magnets to the chopper.
“No dairy farmer, large or small, can af-
ford to be without a manure loader,” said

No silo? Homemade loader frame
on tractor is used to stack pea-vine
siloge on ground. Winter wastage
is small—about six inches on sides
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Farmer-designed elevater lifts mixed feed into mow and moves manure from shed directly into the spreader

Burri. “A loader has many uses on a farm.”

The Burris also pour concrete with theirs,
Even drive fence posts with it. When the
ground is wet and ready for post planting,
they load up the bucket with rocks and
drop it on the posts.

Over in Whitman County, Wash., Albert
Kienholz has developed his biggest time-
saver by remodeling an elevator originally
designed to convey grain into storage bins.

“I decided to convert the equipment into
a dual-purpose machine — for elevating
mixed feed into the mow of the milking
shed and for elevating manure out of the
shed directly into a spreader,” he explained.

Salvaging the trough (32 feet long and 14
inches wide) and the bin, Kienholz built a
new wooden frame, which he mounted on
front and rear axles and wheels of a junked

automobile. Then he constructed a metal
hoist which can be adjusted to any height
or angle with a worm gear. Added to the
frame was a T}2-horsepower motor—the
power controlled by a simple, homemade
clutch which tightens or loosens the drive
belt. The elevator is easily and quickly
pulled around the barnyard with a truck or
tractor.

“Used to pitch the manure out of the
milking shed, then into a spreader,” says
Kienholz. “Now a step has been eliminated.”

The elevator is also a timesaver in han-
dling chopped hay. The record to date—
2810 pounds of hay loaded on a truck in 10
minutes flat.

Howard Schoepflin of Viola, Idaho, was
wasting considerable time sorting out un-
milked cows from milked ones in his open
shed. Occasionally, too, “ringers” got back
into the milking parlor. Schoepflin decided
he needed fences in the shed. But fences
would be a nuisance unless they could be
swung up to the ceiling when not needed.
And that's the way fences he built operate.

Panels are fastened to the ceiling with
leather-strap hinges. When the panels are
raised, they are held in place by free-swing-
ing wood catches. The panels are high
enough from the floor to clear the manure

pack.

Individual feeding stalls in loafing sheds
is the idea of Carl Gray, Whitman County
farmer, for saving both time and hay. He
built some from scrap lumber. They are 28
inches wide, 5 feet high and 4 feet back
from the manger. Disturbance among the
cows is kept to a minimum, not so much hay

{Continued to poge 242)

Portable, individual brooder pen for calves permits
specialized care that will pay off in faster growth



Converging Beams

Treat Cancer

Built for deep-cancer
treatment, a new unit at
Roosevelt Hospital in
New York City converges
the beams from 25 two-
gram radium capsules on
an affected area. The unit
minimizes skin damage
and increases the efficien-
cy of the radiation. The
capsules are in a ring in
the mercury-filled core of
the beam projector.
When the ring is raised 13
inches to the upper limit
of its bath, the mercury
absorbs the radiation and
technicians can enter the
treatment room without
receiving any radiation.
A safety device prevents
the radium from becom-
ing effective until every-
one except the patient has
left the room. During
treatment the patient is
observed continuously through a plate-
glass water-filled tank, two feet thick. The
focal point of the rays for deep-seated tu-

MERCURY -FILLED CORE
ABSORBS RADIATION
WHEM RING |5 RAISED

RING COMNTAINS
25 TWO-GRAM
CAPSULES OF RADIUM

SHIELDING ;
PISTOMLIKE
RING SHAFT
RAISES OR
LOWERS
., Jn i e RADIUM
T LA 5 RING IN
ek ey Ay . MERCURY
BATH

My ;és PENTRATE FOUR

INCHES BEMEATH SKIM

mors is about four inches below the skin
surface. The 50 grams of radium equal
2,000,000 volts of X-ray potential.

Auto Air Conditioner for Cadillac, Oldsmobile

Cars that have been standing in the hot
sun can be cooled to a comfortable driving
temperature in about a minute by an air-
conditioning unit developed by General
Motors. Available as optional equipment
on the 1953 Cadillac and Oldsmobile, the
unit uses a rotary compressor mounted on

Money Rides
On Glass Tapes

“Money fires” have
been reduced in U. S.
mints by the use of coat-
ed glass-fiber conveyor
tapes. Cotton tapes used in
a 360-degree Fahrenheit
drying-out trip soon be-
came worn and occasion-
ally caught fire, igniting
the bills. Tensile strength
lessened and shrinking
caused problems. At best,
the tapes lasted only 10
days. The new tapes have
Ferfurmed successfully

r over five months,
helping to assure steady

roduction of an average

7,300,000 per day.

the car engine. A sealed refrigeration unit
is mounted in the trunk. Neither the inte-
rior nor exterior appearance of the car is
changed appreciably by the installation.
The car is driven in hot or dusty areas with
the windows closed, thus making hereto-
fore unpleasant drives comfortable.




In 1903, the talk of the automotive world
was the Mercedes-Benz touring car (left)
that competed against the pick of the
world’s rocing machines ond won. A
working model (upper left and above),
recently built by o British officer, is a
faithful reproduction of the famous aute.
Coffee tins furnished most of the metal for
parts and bedy. Seats are made of linen

Miniature Mercedes-Benz Built by British Major

Built to reproduce faithfully the dimen-
sions of the famous Mercedes-Benz touring
car which took top honors at the 1903 Gor-
don Bennett races in Europe, a working
model develops a top speed of 30 miles per
hour, Only 18 inches long, and only % full
size, it is complete in every detail. Powered

Mechanical “Scrubwoman”
Keeps Garage Clean

Los Angeles has a new under-
ground garage and it is kept clean
by a mechanical “serubwoman.”
The serubbing machine, that-looks
like an overgrown Jeep, soaps and
scrubs the floor, then rinses and
wipes it in one operation. A large
tank in the rear contains water and
soap which are fed to the scrub-
bing brushes in front.

Information not listed on articles in the
index often is listed in the WHERE-TO-
FIND-IT LIST. available at no cost from
the Bureau of Information, Popular Me-
chanics, 200 East Ontario, Chicage 11

by a twin-cylinder, water-cooled side-valve
engine, the car has a miniature transmis-

sion system, final drive by tiny pitch chains
and sprockets, and a full array of dashboard
instruments. Modelmaker Maj. W. T.

Stubbs, British army officer in Germany,
constructed the model in his spare time,



Earthbound Glider Trains English Fledglings

English schoolboys are learning to fly
gliders without ever losing contact with the
ground. Facing the wind, they “fly” gliders
suspended from seven-foot-high steel tri-
pods. The unit, balanced on a ball joint at
the apex of the tripod, can swing 30 degrees

One-Horsepower Tricycle
Built for Aussie Equine

There are some things that Pete, an Aus-
tralian horse, can’'t do—talk, for exam-
ple—but he does have a remarkable list of
talents. He smokes a pipe and seems to en-
joy it. He's adept at catching rubber rings
in his mouth. But his best-known trick is
riding a special tricycle around the streets.
His two front hoofs operate pedals to give
the three-wheeled vehicle a performance
rating of one horsepower.

Plastic Battery Separators

Because they are more porous than wood,
plastic battery separators permit faster cir-
culation of acid and therefore develop
greater starting power. Better able to with-
stand heat and overcharging, they are said
to last 50 percent longer. They can’t split
and cause short circuits. Better capillary
action brings moisture to the top of the
plates when water runs low.

I R T e s oIl ¥ o= v rm

in any direction. Its controls operate with
only a slight breeze blowing and the trainee
can learn to use stick and rudder with only
three feet of air beneath him. The gliders
are being sent to schools with Royal Air
Force training units.




Happy “fishermen retrieve a broken logging line that had te be brought up, piece by piece, from an oil well

IT'S NO FUN FISHING...
IN AN OIL WELL

By Gene D. Legler

]N OIL-FIELD language, anything that
gets stuck or lost in the hole while an oil
well is being drilled is called a “fish.” Any
roughneck knows there are.as many differ-
ent kinds of fish around a drilling rig as
there are in the sea.

Drill pipe and drill eollars sometimes
break or twist off. Holes cave in, wedging
pipe in a viselike grip. Parts of drilling

This "“fish,” a round piece of metal, stopped produc-
tion. Drill made dents but could not penetrate metal

bits shear off and stay at the bottom. Core
barrels and logging instruments are pulled
off their lines like fishhooks left in a sunken
log. A drilling crew can never be sure of
anything that goes into the hole. It may
come out or it may not.

On the drilling floor, a hole left open dur-
ing “round trips” seems to have an almost
magnetic attraction for anything that rolls
or drops. A drilling bit, after being un-
screwed, sometimes rolls into the hole and
plunks to a stop two miles below. A sledge
hammer spurts from a roughneck’'s grasp
and ends up in the bottom of the hole. Near-
ly three miles of logging line snaps apart
and curls up on the bottom like so much
spaghetti. Even lunch boxes, safety hats,
and other objects have taken the long
plunge and become fish. Some of these ob-
jects present no serious problem; they are
soft enough to break up by drilling. Others
take the devil’'s own time coming out and
cost the drilling company thousands of dol-
lars in rig time and labor.

If there is a fish that cannot be removed
by drilling, the crew can try to “sidetrack”
(drill around the fish), or plug and abandon
the hole. Those last two choices are usually
last-resort measures. In most cases, the
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Fishing tocls —a short mill for grinding objects;
center, “junk basket” for scooping, and spear for
seizing and lifting. A taper tap is being loaded

crew goes fishing or calls in an expert to do
it for them.

The expert, like any real angler, carries
several kinds of bait in his box and chooses
each one with loving care for the job it will
do best. He uses overshots (fit over the fish
and trap it snugly), “junk baskets” (to
scoop up small fish), taps (that fit into the
fish), jars (to pound and loosen the fish),
spears (which snag onto and hold the fish),
alligator grabs (pincers that snap together
and grasp the fish), mills (to grind up the
fish), busters (which break up the fish)
and scores of others.

Where pipe doesn't break, but sticks in
the hole, the job of freeing and recovering
it may be big and bad. In the worst cases, a
combination of many tools and techniques
may be necessary to bring up the fish.

Small objects lost in the hole usually
don’t cause as much trouble and lost time as
pipe that sticks or twists off, but they ecan
be hard to handle. In one case, the wire line
on a logging instrument was lost in more
than 12,000 feet of hole on an offshore rig.
It was recovered by a spear, piece by
piece, after 79 trips!

That's expensive fishing. Not only must
the fisherman be paid, but productive drill-
ing is at a standstill while the fish is being
caught. From $40 to $50 an hour is a high
price to pay for something that doesn’t
make the hole any deeper—and that is
about the average drilling cost these days
for a heavy rig. * k Kk
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Sharp-toothed “washover shoes” are hollow bits that
drill away whatever holds fish lost in deep hole

Below, (1) fishing toel is lowered into hole; (2) bit
is revolved to center fish; (3) fish is caught securely

G

TR e

T PP PP A i =
1.-'.:;'.'. X l'_l. LA I,I_I'-. _I__. A ._" .:-". 1
(s 51 ...__-..-'i._' |.'-\....!'|_'..'|"'l' AL




|
¥

German Floating Motor Propels

Swimmers who are in a big hurry will
appreciate the “water horse” which pro-
els swimmers at speeds up to 10 miles an
Eour—three or four times faster than
usual. The floating motor trails behind

Swimmer

the swimmer and spins a caged propeller
that is strapped to the waist. A long, flex-
ible cable connects motor and propeller.
Air for the motor is drawn through a T-
shaped snorkel, similar to a submarine.

Numbered Airways Guide Pilots Across Country

Route-numbered airways, similar to
America’s highways, now crisscross the
United States. Established by the Civil

Aeronautics Administration, the new sys-

tem links approximately 400 omnirange-

stations, ground-base high-frequency-radio
units that guide pilots along their routes.
The 45,000 miles of numbered omnirange
airways are in addition to 60,000 miles still
using old-style low-frequency radio beams.

Boat Stabilizer Prevents Capsizing in Windswept Water

Small boats are stabilized in rough water
by two metal pontoons that extend from
the sides like outriggers. The pontoons are

1492

supported by steel arms that are con-
nected to the boat by strong springs, pro-
ducing a movement similar to knee action
in an automobile. Each
half of the stabilizer
weighs about 20 pounds
and is mounted with
clamps over padded
wooden blocks. In tests,
three men leaned far over
the side of a boat in an
attempt to push the gun-
wale down to water level,
but could bring it only
within five inches of the
water. The gunwale of
the boat alone was 12
inches above water.
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Community Nest

Eggs laid in a metal
community nest are
cleaner, easier to gather
and less likely to be bro-
ken. The nest is actually
one large compartment,
but is divided by plastic
flaps into small cubicles to
provide the illusion of hid-
den nests. When the eggs
are laid, they roll forward
through a long, narrow
slot into a covered egg
compartment. The hens
cannot reach the eggs
which are safe from dam-
age and soiling. Remova-
ble trays ease cleaning.

Resin-Treated Paper-Plywood Floor Tile Reqmres Nn Pollshln

Coated with a thin skin
of resin-treated paper, an
experimental plywood
floor tile requires no pol-
ishing and is more scuff-
resistant than any wood
flooring. The top skin,
only .09 inch thick, is
made by pressing numer-
ous sheets of resin-im-
pregnated paper into thin
sheets of solid plastic at
high temperatures. The
Douglas-fir plywood that
forms the body of the tile
is five-ply and utilizes
tongue-and-groove joints
to assure a tight fit. The
101%-inch squares are eas-
ily laid with tile cement.

Silent Air Valve
For Steam-Heating Systems

Small, inconspicuous air valves
for steam-heating systems meas-
ure only 34 by 1 inch. With no hiss
or ping, the valve operates by let-
ting air out between special com-
position disks. As steam enters the
valve, moisture starts to swell the
disks, but they do not completely
seal until all air has been forced
out and the valve®is full of steam.
When the thermostat is satisfied
and steam subsides, the system
goes into a vacuum for a few min-
utes. During this period, the disks
dry and shrink and are again ready
for another cycle.
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Massed at the start of a 30-mile race at
Silverstene, England, both drivers and
possengers push their entries to get them
started, then hop on. Stands in the
background are jammed with spectators

Right, @ rider and his passenger lean
inward as they whirl around o right
curve. Passengers rarely remain in the
same position for mere than 30 seceonds

European champion Eric Oliver, below, is
coming out of a turn so fast that his
sidecar wheel is off the ground. Almost
hidden frem view, the crouching possen-
ger is helping to counterbalance the tilt



LEANING, STRETCHING and
balancing in grotesque positions—
as they skim along at 80 miles an
hour—passengers in the sidecars
of the world’s fastest motorcycles
are giving European sports crowds
some of their biggest thrills. Their
performances are drawing crowds
of 100,000 and more. Bumping and
rocking along, the daredevil pas-
sengers hang on desperately with
all four extremities as they lean
first to one side and then the other
to keep all three wheels of the
lightweight conveyance on the
ground. Turning a left-hand cor-
ner, the high-powered bikes tend
to turn over on their right side
unless the counterbalancing pas-
senger leans far to the left. In their
zeal, they often scrape the ground
or send up sprays of loose stones
from sides of the track with their
helmets. The passenger sprawls
horizontally across the motoreyele
on right turns so that his head
emerges behind the driver's body.
As a sign of the motor sport's
tremendous growth, 193% race
meetings 25 miles from London
drew 5000 to 10,000 spectators.
Now the races at Silverstone, 60
miles from London, attract 50,000
to 60,000 watchers, * % %
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High-speed acrobatics, like these above, put @ premium on agility
as well as engine power in sidecar racing. Handkerchisf partly
protects possenger from suffocating dust. Below, the finish of o
30-mile sidecar race, with winner averaging 78.22 miles per hour
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Scientist stands behind protective shield te watch
new instrument produce electricity from atomic energy

Electricity From Atomic Energy

For the first time electrical energy is be-
ing generated directly from atomic energy.
In the past, electricity has been generated
by using heat from an atomic pile to make
steam to operate a turbine. Dr. Ernest G.
Linder, a pﬁysicist with the Radio Corpora-
tion of America, developed the new meth-
od. Radioactive substance produces either
alpha or beta rays, which travel through a
vacuum to a collector electrode. The elec-
trode becomes charged negatively, and if a
load is connected between the electrode
and radioactive source, a current will flow.

Flash unit for 35-mm. reflex cameras brings new sim-
plicity to the toking of critically sharp color slides

Electronic Flash Unit
Designed for Color Work

Sharp color slides for medical, industrial
or criminal-detection purposes can be made
by inexperienced operators with an elec-
tronic flash unit. The device produces a
om-second flash of the correct color tem-
perature, eliminating the need for filters,
meters or complex calculations. It is de-
signed for any 35-mm, single-lens reflex
camera, such as Kine Exakta. An automatic
exposure calculator and a focusing light are
built into the unit.

Asphalt Compounds
Make Home Walks

Inexpensive pavement
for patios and garden
walks can be made from
asphaltic emulsions now
available. The recom-
mended mix for pavement
15 to 1 inch thick, laid
over a sand base, is seven
parts of erushed rock, 1
part of the asphaltic emul-
sion, 12 part sand and 2
part cement, with barely
enough water to make a
plastic mix. The material
is troweled to a textured
surface and dries within
aday. The pavement then
can be covered with a thin
layer of colored *“walk
top” asphaltic emulsion.
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Jets Push Drilling Bits
To Underground Speed Marks

Besides making possible new speed marks
in the air, the jet principle is enabling well
drillers to set new penetration-rate records
underground. Drilling mud whooshes out

‘the sides of recently developed jet bits at

velocities as high as 500 feet a second. Drill-
ing time is cut in half. Mud flows over the
bits of old-style cutters at only 20 to 80 feet
a second. The mud jets whisk cuttings out
of the bit's way and accelerate their climb
to the surface. A bit can get a better bite
with an uncluttered well bottom. The jet
streams also increase the footage per bit as
much as 48 percent, and decreases the num-
ber of trips to the surface for changing bits.

Powerful Ram-Action Grease Gun Loaded in 20 Seconds

So accurate it could be used for target
practice, a ram-action grease gun shoots
grease up to 24 feet. It takes only 20 seconds
to load the special measured amount of
grease that comes in a plastic bag. Hands
are never soiled from handling the grease
as both bag and grease are loaded into the
gun. Powered by a steel spring, the gun re-
leases grease under 2500 pounds’ pressure.
An “overdrive” feature provides 5000
pounds’ pressure to force grease into diffi-
cult fittings. Trigger-operated, the gun re-
leases a measured amount of grease every
time the trigger is pulled.

If you do not find the information you need in the
index on pages 12, 14 and 18, sources of further
information are available without charge from
Popular Mechanics. Write to the Bureau of Infor-
mation, 200 East Ontario Street, Chicago 11, lllinois




GIANT RADIOTELESCOPE®
MAPS UNEXPLORED

PARABOLIC RADIO REFLECTOR
(250 FEET IN DIAMETER)




A ;- TILTING RACK (FORMERLY USED 'f
O TRAVERSE 15-INCH GUN TURRET
OF AM OBSOLETE BATTLESHIP)

. MAIN TRUNMION
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Precise gearing, left, controls reflector’s movements.

DISCOVERY OF STARS over 750,000 light-
years away is expected with the completion
of a giant, rotating radiotelescope being
built in England. A smaller, fixed instru-
ment, probing nearly that far, has already
detected about 100 additional stars. Shaped
like a huge electric fan, the new telescope
will be 250 feet in diameter, weigh 1270 tons
and will rotate on a platform mounted on
185-foot elevating racks. A 90-foot aerial

Below, dials and clocks on
a panel in control house
will facilitate @ constant
checking of observations

S

RADIO-TELESCOPE CONTROL PAMEL

especially for Fopular Mechanles by the Britlsh MMustrator, G. H, Davia
Right, rador and cameras will record the observations

PRESENCE OF A STAR IS SIMULTANEOUSLY RECORDED
OMN TELEVISION SCREEN AMND ON A PHOTO STRIP

will extend out from its center. The reflec-
tor itself will be a web of phosphor-bronze
wires one tenth inch in diameter, sup-
ported by a metal framework. The aerial
will send out short pulses of energy at reg-
ular intervals. If they strike against a dis-
tant star or other solid body in space, a
small amount of incident energy is scat-
tered and a radio “echo” is returned to the
station where it is received and amplified.
Sinece the angle at which the radio wave
was transmitted and the speed at which it
travels will both be known, the star’s loca-
tion can be fixed by the elapsed time be-
tween the sending and receiving of the
signal. The telescope is automatically con-
trolled by a clock that enables it to be
trained constantly at any particular point in
space, despite the earth’s movement.

A solid reflector was believed impracti-
cable because the aerial probably would
melt from the sun's heat reflected on it by
a metal bowl, and wind and snow would
overtax the structure’s strength. * * %



Atomic Radiations Control Automatic Elevators

Atomic radiations and geiger counters
are the operators in an automatic-elevator-
control system. Small radium buttons,
shielded in lead, are mounted at each floor
level. A narrow slit about the width of the
edge of a sheet of paper releases a stream of
radiations. In the elevator itself is a small
geiger counter that stops the cage at the

point where the radiations are most intense,
leveling cage with floor. The manufactur-
ers claim a leveling accuracy of .05 inch,
whereas the usual automatie control is ac-
curate to within .25 inch. The atomic con-
trol eliminates complex wiring, reduces
cost and is said to function indefinitely
without repair or maintenance.

Test Old Indian Tanning Material for Modern Domestic Use

Canaigre, a sweet-potato-like plant of
the Southwest, may soon supply tannin for
your shoes. Used for centuries by Indians
and Mexicans in their home tanning opera-
tions, the plant may become a major do-
mestic source of tannin. Blight has practi-

Survival Ration
Lasts Six Days

Adequate food for one
person for six days is in-
cluded in a survival ra-
tion designed for civilian
use in time of emergency.
Food in individual cans is
packed in a large outer
container coated with spe-
cial enamel. Among the
foods included are spa-
ghetti and meat balls, ra-
violi, concentrated vege-
table soup and a hot, sweet
drink. There are a candle
and safety matches, a
sealed can which holds a
half pint of drinking wa-
ter and a hard-boiled egg.
Contents of the inner con-
tainers will resist heat up
to 350 degrees centigrade,
it is claimed.

e

cally exhausted the chief former source,
chestnut wood. Department of Agriculture
chemists, having discovered economical
methods of obtaining high-grade ca.nzuﬁ
extract, are testing a domestic-vegeta

tanning material using 50 percent canaigre.




‘Wading” Bus for
Sightseers

Nobody gets seasick
while “sailing” to an
island near Bigbury-on-
Sea, England, in a strange-
looking machine that
“walks” on the ocean bot-
tom. Because of the rough
water and high tides,
boats are not practical to
carry sightseers between
the mainland and the old
pirates’ haunt on the
island a quarter mile off-
shore. The stilt-mounted
passenger compartment
seats 14. It takes the track-
laying vehicle 10 minutes
to make the round trip.

Mail Bags Unloaded in “Cages”

Mail bags are unloaded from passenger
cars within seconds through a new system
adopted by the Frisco Railway. “Cages”
made of wire mesh are used to handle as
many as 30 sacks of mail at once. The con-
tainers, collapsed, are placed in the cars by
a fork lift truck. Aboard the train they are
set up to hold the sorted mail sacks. At the
destination a cage can be lifted out within
a few seconds by another lift truck. The
system gives greater mail-sack protection.

Sources of available products described in this
issue are listed on poges 12, 14 and 16. Sources
of further information on other articles are listed
in the WHERE-TO-FIND-IT LIST, which is available
without charge to readers upon request to the
Bureau of Information, Popular Mechanics Maga-
line, 200 East Ontario Street, Chicage 11, llinois
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Built inside out so it
won't blow away in a bliz-
zard, an unusual tent will
be used as a base shelter
by arctic explorers on
Baffin Island. Aluminum
tubing forms a framework
from which the tent fab-
ric is hung. Insulating ma-
terial, which is in the form
of fabric bags, can also be
attached to the framework
to keep the heat inside the
tent. No interior support-
ing poles are necessary.
The framework is strong
enough to support the
weight of two men.
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Harbor-surveillonce radar (HSR) shows ship entering
fogbound harbor sither from close-up or long-range
view. The ship gets its directions by radiophone

HE WEATHERMAN was never more

impudent than in August 1951. With
skimpiest warning he pulled a massive
blanket of fog over several hundred miles
of the North Atlantic seaboard that com-
pletely suffocated every vital port and in-
let. The propellers of million-dollar activity
chugged to a stop as numerous blinded ves-
sels were forced to drop anchor off port,
including the Queen Elizabeth at New York
with 1200 passengers aboard.

In other harbors like Boston, Providence,
Newport and Portland, naval ships and
commercial tankers dared not risk either
inbound or outbound crawls through buoy-
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choked lanes. Sports cruisers and yachts
became lost temporarily or crashed, as did
Judge Harold Medina’s 46-foot Spindrift II,
which struck an unseen breakwater and
sank off Cape Cod. The fishing fleets of
Massachusetts’ coastal cities, fighting
against time in the job of dulling the na-
tion's meat appetite, postponed trips that
yield up to 100,000 pounds per boat. And
inshore airfields—LaGuardia, Idlewild and
Logan International — canceled flights
wholesale.

Lacking is an estimate of the total loss
from that single siege of mist, which clung
in various areas from 12 hours to 21 days.
A hundred miles inland, defense lathes
were stopped because steel shipments were
five days late. In Washington, a meeting
was postponed because a foreign diplomat’s

POPULAR MECHANICS



chair was empty. A hospital awaited a eriti-
cally short drug. Any number of monkey
wrenches were thrown into the gears of
current economy, all because of fog.

Fog's claim of lives through collisions
and groundings easily makes it the most
unappreciated phenomenon of nature en-
countered by seamen. International law de-
mands that every ship slow down upon
entering a vapor bank; yet even at a turtle-
like pace many tragedies have occurred,
such as the one in the Gulf of Mexico when
two Esso tankers crunched together and
36 men died in the holocaust. Fog, science's
constant target, has been fought with bell,
beacon and, lately, shipborne radar. But
the ship'’s navigator continues to use these
with strained eye and prayer—not with the
confidence promised by science’s newest
achievement, HSR.

Harbor-surveillance radar is a laboratory
pet that’s been pampered since the war by
engineers of the Raytheon Manufacturing
Company of Waltham, Mass. Not until
July 1951 were they ready to pull away a
veil of secrecy to reveal the largest com-
mercial-radar unit ever devised. This was
before the usual gathering of electronics
experts, port authorities and shipping-in-
dustry hopefuls. They had come to see a
miracle come true and now they were look-
ing at an awkward 41-foot “eye” which was
planted on Deer Island at the entrance to
Boston Harbor.

The test day had been picked carefully.
Visibility simulated zero-zero and actual
ship movements in Boston Harbor re-
mained undisturbed as Capt. George H.
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Microwave link at Deer Island installation uses this
antenna to send rodar information to receiving sta-
tion located ot Commenwealth Pier in South Besten

Lauriat, Jr., steered the pilot boat Roseway
out of the Harbor. There he swung about,
waiting to be “talked” ashore by means of
his radiophone equipment. “That’s all any
boat will need with HSR on the job,” a
Raytheon engineer had told him.

To the Roseway’s stern was Deer Island
where a 10,000-pound scanner capable of
operating in a 100-mile gale revolved eight
times a minute. At its right a microwave
transmitter was ready to cast a radar image
across the Harbor to Commonwealth Pier,
where a receiver would present a picture of

Ships Through FOG
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This giont radar ontenna waos built by the
Roytheon Company for the H5R installation
at the port of Le Havre, France, last year

the incoming boat on four identical viewing
consoles, which resemble ordinary TV sets.

“Okay, George, come on in,” barked the
radiotelephone aboard the Roseway. Ten-
sion gripped the assembly at the South Bos-
ton shore. Ordinarily a pilot would be crazy
to trg a zero-zero harbor aﬂpruach without

shipborne radar to guide him. Ahead and
to each side of the moving craft lurked
threatening buoys and directional markers
that quickly could have shattered the trim

hull. But these were seen clearly on the
stationary scopes and a swift succession of
cautions reached Lauriat.

At first the scope showed a long-range,
encompassing view of the port, like the in-
finity focus of a camera. Then a switch was
thrown to bounce a magnified section on
the screen, something never before accom-
plished in radar. Meanwhile, the console
engineer was chalking a “plot” directly on
the surface of the image tube. Done at in-
tervals, this revealed Captain Lauriat’s
exact speed and position. A single swipe of
the hand and the plot was erased to make
room for another “fix.” Through all those
screen flickers, witnesses of the amazing
radar-conning experiment sat stiff with
suspense or stood in silent doubt but soon
all were to be convinced that a new history
of navigational safety was opened when
Captain Lauriat jumped ashore. “It works,”
he stated with a grin.

But the Roseway was one craft—can HSR
do the same with a wartime merchant or
naval fleet in dispersed port approach?

Raytheon engineers, among them Roy
M. Graham, retired rear admiral, report:
“This harbor-radar system can give com-
plete coverage of not only inner channels
but of outlying approaches. A unique chain
of stations could be set up with an ability
to transmit valuable information at great
distances by either microwave or coaxial
cable.” HSR can finger a steel vessel 20
miles at sea and a wooden one about 5 or
6 miles, although metal reflectors installed
on the latter could increase the range al-
most three times.

For example, weather and directional

(Continued to page 246)

HSR tests made in Boston Harbor used four 16-inch radar scopes to verify location of a ship moving in fog
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Chassis of new combat camera, left, is easily accessible. Right, plunger at top slices off needed exposures

Rapid-Shooting Combat Camera
Chops Off Pictures as Needed

Army photographers using a new light-
weight combat camera can shoot pictures as
fast as they can be clicked off. Fully loaded
and with a four-inch lens, it weighs 5%
pounds, far less than press cameras now in
use. Up to fifty 2¥4 by 234-inch exposures
can be made on a roll of 70-mm. film. A
built-in knife slices off the exposures need-
ed if the user doesn’t want to wait until the
entire roll is exposed. The film advances au-
tomatically and a photographer shooting at
Y500 second, the camera’s maximum speed,
can make 10 pictures in five seconds. A
counter turns each time the shutter is
clicked and a red flag pops into the view-
finder-range-finder peephole when no film
remains. For following rapid action, the
camera has a focusing scale, a depth-of-field
scale and a sports-type view-finder.

Pipe Launcher

Heavy-duty truck tires
were the “ways" on which
a heavy 24-inch pipe line
was launched across the
Narrows of New York
harbor. Concrete-encased
steel pipe, weighing 235
tons per section, slid
smoothly atop 18 tires
mounted on a long, in-
clined frame from rail-
road flatears to the harbor
bed. Careful handling pre-
vented the concrete cas-
ing from cracking. Giant
winches on the Brooklyn
shore pulled 6514 feet of
pipe across the Narrows
in a 25-foot-deep trench
in the harbor bottom.
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When no film remains, a red flag avtomatically pops
into the combined view-finder-range-finder peephole




3 |

=

| ‘f - Are His Hobby

A\

Careful study provides hobbyist Brady with the data he needs to paint historical uniforms authentically

LD SOLDIERS won't fade away if

Richard T. Brady can help it. A Balti-
more, Md., banker, he makes a hobby of
reproducing authentic lead models of his-
torical soldiers — including those of the
Revolution, the War of 1812, the Civil War,
and even Napoleon's staff.

His models have a reputation for authen-
ticity which is based on long hours of tire-
less historical research.

Most of his figures are 4% inches high

and weigh approximately 8 ounces. His
first operation (after he has completed his
research and knows what his model must
look like) is to make a master figure of clay.
From this he forms a mold of plaster of
paris and feldspar into which he pours the
casting metal—an alloy of lead, tin and
antimony. He paints them with the correct
colors of their uniforms, using a special
lacquer made for hobbyists.

He has no trade secrets, he explains, ex-

Brady's earliest models were very short, loft. Model
of General Grant is second from left on facing page



cept careful and thorough re-
search. But he has developed pro-
duction tricks that are interesting.
Tiny buttons on the uniforms are
made with a tool he designed from
a 10-penny nail. Miniature dies
stamp regimental numbers on belt
buckles. Swords and muskets are
cast separately from the figures.
He files off the pan of the flintlock
on his basic musket to convert it
into a different model. A soft iron
wire inserted in the musket mold
becomes a bayonet. It is bent to
shape, hammered flat and filed to a
point. The bayonet scabbard is a
small nail.

His basic sword is a Civil War
heavy cavalry saber which he files
down to make other models. For
example, by filing off the quillon,
it becomes a light artillery saber.

Weapons of Col. Richard Rush’s
Lancers, the only lancer regiment
in the Civil War, are made from a
wire coat hanger, The pennons are
made of pieces of shellacked linen.
Plumes, regulation uniform for a
major in the Confederate cavalry,
are fashioned from a pipe cleaner.

His soldiers have been displayed
at the Confederate Museum in
Richmond, Va., at the Boston Pub-
lic Library, and Fort Ticonderoga.

He is a veteran of several wars
himself—a sergeant in the 5th Ma-
rine Brigade of World War I and
a major in military intelligence in
World War II. He has no desire to
make model soldiers of those wars,
however.

“No glamour in today’s wars,”
b o a4

is his explanation.

Small changes ars made with a file beforsa models are painted

No expensive equipment is required. The Baltimore banker uses
the kitchen range as a foundry for casting his lead figurines




Desk-Size Letter Folder

Up to 5000 sheets an hour are
folded precisely by an electric
machine that is not much larger
than a typewriter. Designed for the
average business office, the ma-
chine can make two parallel folds
in one operation and has in its
“repertoire” eight basic folds for a
wide variety of paper sizes and
weights. It feeds and stacks from
the same end and can be set up in
about one minute. Paper sizes
range from 3 inches square to 8%
by 14 inches.

Glass Block
Ventilator

Concealed ventilators
now can be built into wall
panels made of glass
blocks. The ventilators ac-
tually are half blocks set
in aluminum frames. Each
one replaces a full-size
block in the wall. The
ventilating block is hinged
at the top; when the homeowner wants to The inner side of each ventilator is
open the vent he pushes a short metal rod screened. When closed, the block fits snug-
which swings out the bottom of the block. ly against a weathertight rubber gasket.

Garage Door
Uses No Tracks

No tracks or rollers are
required for a new garage
door, built in two sections
which fold together like
the pages of a book. The
sections are hinged; as the
door is raised the hinge
moves into the garage and
upward. In the open posi-
tion the two sections are folded together at tle effort. One advantage of the door is
the top of the jamb. Two coil springs permit that no headroom is required above the
the door to be opened and closed with lit- jamb for its installation.

Food-Preserving by Teakettle

Food is preserved in less than
two minutes by a German inven-
tion. Small metal tubes carry
steam from a teakettle into a pair
of glasses or jars, entering special
loose-fitting aluminum lids. Glass
covers are clamped on after the
contents have been steamed for
approximately 1% minutes. Fif-
teen minutes later the clamps are
removed and the jars are sealed
airtight. The process marks one of
the first switches from the old, con-
ventional system.

POPULAER MECHANICS




Navy Adds Supersonic Punch to Its Carrier Air Fleet

With a jet engine almost as long as its
fuselage, the Douglas F4D Skyray will soon
be adding a supersonic punch to the Navy's
carrier air fleet. Performance figures have
not yet been released, but the craft is re-
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portedly capable of an exceptionally fast
climb to extreme altitudes. Single place, it
has a swept wing that blends into the fuse-
lage. The Skyray gets its name from a re-
semblance to the ocean-dwelling manta ray.

Aerator for Fresh Cream Quickens Cooling and Retards Souring

Fresh cream taken directly from the sep-
arator is rapidly cooled by a new aerator.
one test, creamn cooled by the machine
remained sweet for 12 days. The machine is
4 metal frame 5% feet high with a weighted
clamp at the base to hold the cream can se-
curely in a tub of cool water. Atop the
frame is a small electric motor which actu-

ates a plunger rod. At the end of the rod is
a stainless-steel agitator. In action, the ro-
tating arm makes about 45 revolutions per
minute, raising the cool cream from the
bottom, mixing air with the liquid and re-
ducing its temperature quickly. The aerator
has reduced the temperature of a can of
cream from 90 to 48 degrees in 15 minutes.
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Tinted Window Spray
Cuts Heat and Glare

Antiglare compound sprayed from a
small pressurized-can dispenser imparts a
soft, blue-green tint to a windshield. It re-
duces heat and glare without harming
visibility. The plastic film will not crack or
peel, according to the manufacturer, and is
said to last indefinitely. It can be removed
with lacquer thinner.

b e

Left, metal cone reploces cortridge. Above, smoke
demonstrates the Ffiltering action of bronze spheres

Permanent Bronze-
Cartridge Filter

You never have to replace a
bronze cartridge for your oil filter
—all you do is take it out and wash
it every 2000 miles. The filter car-
tridge is cone shaped and con-
structed of thousands of tiny
spherical-shaped bronze particles
fused together. Infinitesimal spaces
between the spheres allow the free
passage of oil, but trap minute par-
ticles of dust and dirt measuring
no more than 39 millionths of an
inch in diameter. Another advan-
tage of the cartridge is that it does
not absorb or remove the additives
used in good motor oils today. Kits
are available to convert a conven-
tional filter for use with the bronze
cone and, of course, a complete
filter unit is also available.

Antibiotics Help Cheese
Ripen Faster

Ripening in a fraction of the normal time,
cheese sprayed with an antibiotic solution
does not develop mold growth, discovered in
studies at Louisiana State University. After
being sprayed or dipped, the cheese is
coated with paraffin to prevent evaporation
of moisture. Because the antibiotic inhibits
mold growth, a higher ripening tempera-
ture can be maintained and, therefore, the
time required for ripening can be cut from
12 months to 3 months. Because there is no
mold growth, no cheese has to be cut away
and wasted.
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Craft Becomes "Flying Boat” With Hydrofoil Rigging

Hydrofoil “legs” that lift a boat 18 inches
above the water can now be installed on
any standard craft powered by a Mercury
motor with an extra-long drive shaft. The
cross section of the hydrofoil is similar to
that of an airplane and the lift is accom-

plished by water flowing over it. With a full
load of passengers, a hydmfoil-equiﬁped
boat will eruise at about 35 miles an hour
with the motor operating at only half throt-
tle. Safe turns can be made without slowing
and with very little banking.

Two-Piece Interlocking Plastic Handle on Bowling-Ball Bag

Bowlers will find a new plastic
bowling-bag handle easier on their
hands and also less likely to tear
loose from the mounting points on
the sides of the bag. It is made of
molded plastic, and the sturdy two-
piece handle interlocks neatly to
form a solid, smooth grip, similar
to the handle on a suitcase. To sep-
arate the two parts of the handle,
all that is required is a slight up-
ward push on one end with the
thumb. The handle is guaranteed
unbreakable. By distributing the
stress equally to the four holders
on the bag at all times, the handle
eliminates the major cause of bag
damage. The design of the handle
prevents pinching of the hands.
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Lab Tests Indicate Mountain Ranges Determine World’s Weather

Mountain chains, like the Rockies, the
Andes and others, probably have a deter-
mining influence on the weather the world
gets, says Dr. Robert R. Long of Johns Hop-
kins University. To test his theory, Doc-
tor Long brought the world's atmosphere
into the laboratory. He took two half globes,
one inside the other, and filled the space
between them with water. By rotating this
double-walled bowl, he sets up currents
and eddies in the water that resemble the
circulation of the atmosphere over the
Northern Hemisphere. By placing objects

of various shapes and sizes in the water to
represent mountain chains and rotating
them either faster or slower than the bowl,
he simulates west-east or east-west wind
currents. His experiments show that moun-
tain chains put up atmospheric barriers to
winds. When the winds are able to break
through these atmospheric barriers (which
extend far above the mountain summits),
anticyclones are formed, creating waves in
general circulation, determining whether
cold air moves down from the arctic or
warm air up from the equator.
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Small sprays of water are still shooting out ahead of a rocket sled just before it comes to a full stop. Water
in the trough betwesn the rails, entering an orifice under the head of the wvehicle, supplies broking power

HEN THE ENGINEER of the world’s

fastest railroad presses his firing but-
ton there’s an enormous whoosh! of rocket
smoke and the afternoon express leaps
away from the station. Within approxi-
mately two seconds the rocket sled is trav-
eling at 1000 miles per hour. Down near
the end of the track the supersonic engine
dips its beak in a water trough placed be-
tween the rails, flings twin jets of water
vapor ahead of it, and slams to a stop. The
run is over.

The engineer doesn't ride his engine. He,
as well as the operating crew, crouches
inside a reinforced concrete “station” when
the train departs. The only cargo that the
engine carries is a parachute, aircraft wing,
or other aerodynamic shape that is being
tested at high speed. The railroad is the

newest transsonic and supersonic testing
facility installed at the Air Force Flight
Test Center at Edwards Air Force Base in
California.

The engines, actually called sleds, move
on rail-gripping slippers instead of on
wheels. The research people under Robert
L. King, in charge of the high-speed track,
are using a dozen types of sleds for different
purposes, including the weird steel and
aluminum bug-like vehicle illustrated here.
This sled was built to test the efficiency of
the water brake at high speed. Water in the
trough between the rails enters the orifice
under the head of the vehicle and moves
through tubes that turn it through 180 de-
grees of arc so that the water is thrown out
and forward from the vehicle’s “ears.” De-
celeration is at the rate of 5 to 50 Gs,

Bug-like high-speed sled uses slippers instead of wheels to remain on rails along which it travels ot speeds
of up to 1000 miles an hour. Here o technicion is installing o radiotelemetering unit inside the bedy




Minus water brakes, some test sleds are used for parachute testing. At a set point the chute is released
from a nacelle attached to the top of the sled and its opening slows the vehicle te o complete step

Cleseup of water-filled trough in the braking area. A
worker is examining one of the electrical trippers
aglong rail by which speed of the sled is measured

Installing rocket metars just before a test. Two
sleds are used for some experiments, with second
serving os o booster during initial part of run

depending on the type of test, and the ve-
hi%e slows to :fa ikalfe stop. o ishinen
or some 0O e extremely hi
tests the technicians use two rocket sleds,
one behind the other. The pusher sled gets
the train up to a speed of several hundred
miles per hour, then a parachute that it car-
ries pops open and slows it down, after
which the rocket motors of the front section
are fired. This boosts the speed to the ve-
locity desired. Information on the behavior
of the shape that is being tested at high
speed is recorded by apparatus on the sled
or is transmitted by radiotelemeter circuits
to oscilloscope cameras placed near the
right of way.

The high-speed track is 10,000 feet long
and consists of precision-aligned standard-
gauge railroad track mounted on concrete
crossties embedded in concrete. Informa-
tion obtained from the high-speed tests
augments wind-tunnel and actual- ﬂxghi
data in the supersonic range. * ok ok
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B ol
END TABLE

By Jobin Bergen

Designed especially for the craftsman
who works only with hand tools, this smart-
looking functional unit serves equally well
as an end table or night stand. The con-
struction is almost as simple as building a
wooden box, and yet, with its clean lines
and a careful finishing job, the table will
be right at home with the best in living-
room or bedroom furniture. As di-
mensioned, the table is made pri-
marily from 34-in. plywood with
solid stock being used only for the
top apron and the legs. However,
the table can be built from clear 1 x
12-in. stock if a slight variation is
made in the width dimension. In this
case, face the front and side edges
of the bottom with ¥4-in. stock to ex-
tend the bottom slightly beyond the
sides. Each leg is located 134 in.
from the corner of the table, When

u" x I%l‘l

cutting the legs, be sure that the grain runs
lengthwise to assure maximum strength,
The 5-in. rabbet in the top apron is op-
tional but can be cut with a small chisel
after the apron has been fastened to the
top piece. Use a fence made of two wooden
strips to guide the chisel along the joint
and continue the rabbet on the sides all
the way to the back of the table, Either
Hardboard ;or thin plywood is suitable for
the back panel. Glue and finishing nails, or
countersunk wood screws, are used to as-
semble the table—all nail or serew heads
being filled with wood putty. Although
the table may be finished in a number of
4 _T- ways, the one pictured was covered with
wood-grain plastic veneer,




FROM PALEFACE

\IIKH.THETHER it's a family tribal affair, a
" Boy Scout jamboree or a school pro-
duction of the first Thanksgiving, you can
dress your young warrior as authentically
as any redskin who trod the Great Plains.
For a small investment of time and even
less of money, a full-fledged, all-American
Indian boy may be outfitted from his bon-
net of eagle feathers to his moccasined feet.
Under the direction of C. Morton Cliff, who
has made a career of studying Indian lore,
here is how to duplicate all the basic items
of the Indian’s colorful regalia. Proper face
make-up, which is especially important for
plays and various ceremonies, also is de-
scribed in some detail, ordinary cosmetics
and theatrical grease paint being used to
produce startling, realistic results.

The basic costume consists of headdress,
vest, loincloth and moceasins, and these
can be made as simply or elaborately as
desired. The necessary materials are avail-
able in kit form from several craft com-
panies, or may be purchased separately.

Large feathers and “fluffs,” which are
small, downy feathers used for added color
and mass, are the principal items in the
headdress. The Indian used eagle feathers
the way the white man uses medals, each
feather representing an award for bravery
or for prowess in sport, and the headdress
thus became the perscnal heroie history of
its wearer. Eagle feathers, of course, are
rélatively scarce today but a suitable sub-
stitute can be had in turkey feathers. These
may be purchased in sets of 30, the mini-
mum number required for a headdress, and
are available in a variety of colors. They

The full-dress Indian costume pictured at the left
includes the basic headdress, vest, loincloth end
moccasins as worn by the Indians of the Great Plains.
Front and back leincloth panels are pictured below




TO INDIAN

also may be obtained as imitation eagle
feathers, with only the tips colored, or in
natural brown or all white.

The feathers purchased in sets are select-
ed for uniform shape and matched as pairs
in size. To be authentie, the color chosen
for all key, or large, feathers should be the
same. However, a contrasting color can be
used for the fluffs, or several colors may be
employed by using one color for key feath-
ers, another color for base fluffs and a third
color for tip fluffs.

Steps in making the headdress are pic-
tured on page 172. Base plumes, or fluffs,
are added to give the finished bonnet a rich,
full look. After the fluffs have been bound
in place, narrow tape or yarn of a contrast-
ing color may be added to the felt wrap-
ping. Then, a tuft of horsehair is cemented
on the front, or round side of the rib, about
a quarter of the way down from the feather
tip, and the top fluffs are cemented in place
—three on the front and one on the back—
similar to the base treatment.

The headpiece may be purchased as a felt
crown or it may be made from an old hat,
as in detail D, If the size of the head is too
small to allow spacing 30 pairs of slits as in
the detail, the space between the pairs may
be reduced from ¥4 in. to 3 in. or %g¢ in.
and the two slits of each pair can be #%g in.
instead of 4 in. apart.

Before placing the feathers in the head-
piece they should be sorted into right and
left curves. Feathers, when purchased in
sets, will be half rights and half lefts; that
is, the natural curve of the feather will be
toward the right or left. There also will be
a slight variation in length. The longest
feathers should be used for the front-center
location and the rest of the feathers should
be placed in matched pairs, with the short-
est feathers at the rear of the headdress.

IRAPRBPARRGEN)

Colorful headdress and trailer are worn by chief of
tribe. Note red plumes, or fluffs, on ends of feathers i
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Patterns for custom-maode moccasing, above, are tak
directly from wearer’s feet and transferred to leather. -

The plainsman vest, pictured below, is made from
buckskin or from brown-colored cotton or flannel




Color photos above demonstrate the effect gained by applying theatrical face make-up. Lines or symbels usu-
ally expressed Indian’s personal preference or had a porticular purpose like the war paint in the third photo

Begin lacing by alternately passing a brown
shoelace or leather thong through the base
loop of a feather and then through the slits
in the headpiece, lacing from center rear to
front, and back on the other side to the rear
of the headdress. Then tie the two ends of
the drawstring at the back, drawing it just
tight enough to make it fit snugly on the
head. Next, a guy string of strong button
thread is added to hold the feathers evenly
spaced and erect. From the back side of
each feather, about half way up the quill,
the thread is drawn through the rib once,
over and around the rib and back through

the same hole in the rib of the feather.

When assembled this far, the bonnet is

placed on the wearer's head and any nec-

essary adjustments are made to achieve a

uniform spread of the feathers. If the feath-

ers are unevenly spaced, loosen the guy

string and move the feathers accordingly.

Look at the sides as well as the front and

back of the bonnet. Each feather should

overlap the bottom edge of the feather in

front. If the bonnet turns inside out when

the head is tipped forward, the feathers

should be moved closer together and the
guy string shortened as neccessary.

When the bonnet is ad-

justed, add the major plume

—a long single feather, or

several short feathers

spliced together. This is

trimmed with colored fluffs

Close-up of headdress, left, shows
plumes on the feathers and crown




INTERFACING

DETAIL A

and is attached to the crown a little forward
of center. Cut a slit in the headpiece and
lace the feather to the headpiece with a
short thong passed through the loop at the
base of the feather and knotted at both
ends. The rest of the crown is then covered
with colored fluffs or bits of fur or ribbon.

A trailer, which may be fastened by
snaps to the back of the headdress, is a long
piece of material flanked by two rows of
feathers. Attach the feathers in much the
same way as those of the headpiece and
make the trailer long enough to reach just
below the knees of the wearer. The feath-
ers should be laced tightly and supported
with a guy string to hold them outward at
almost right angles to the length of cloth.
See photo on page 167.

The plainsman vest, detail B, is made of
coarse cotton cloth, flannel or buckskin. A
pattern of the three parts—back, right front
and left front—may be cut from measure-
ments taken from a shirt which fits the
wearer. Measurements shown in detail B
are average for boys aged 12 to 15 years.
After sewing the vest, add a red-felt border
around the armholes and all exposed edges
of the material. Indian designs may then be
cut from colored felt and sewn to the vest.
Authentic Indian symbols are described
below detail D, page 173. Tie strings may

At Michigan Avenue bridge, Chicago, Boy Scouts
practice crowning “Indian” princess for Independence
Day celebration. Bridge is at site of Fort Dearborn

PATTERNS FOR PLAINSMAN VEST
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Black and white grease paint applied as in the sequence of photos below leave little doubt that this
Indian is on the warpath. First, draw general guide lines, apply paint sparingly, then smooth out over features




be added to the front of the vest if desired.

The loincloth, detail A, consists of two
panels of dark-colored durable material on
which designs in contrasting colors are
sewn. Cut four pieces of the dark cloth,
making the width one half the waist meas-
urement of the wearer and the length
slightly less. Sew designs to each of the four
pieces of the loincloth material so that both
front and back panels will be reversible,
Sandwich light-canvas interfacing between
the two pieces of each panel and sew to-
gether around all edges. Next, bind all
edges with red felt and add a short shoelace
or thong to each upper corner of the pan-
els. These are used for tying the loincloth
over bathing trunks. :

To make the moccasins, trace the outline
of the right and left foot on cardboard or
wrapping paper and then transfer to sole
leather which is trimmed to the pattern
lines. Make the upper portions of the moe-
casin for each foot in much the same fash-
ion, using a piece of paper large enough to
cover the top of the foot and cutting the
paper to form a flap as in detail C. Now slide
the foot under the paper, turning back the
flap, and gently press on the paper so that
it conforms loosely with the foot. Carefully
trace a line on the paper all the way around
the foot. Transfer this pattern to cardboard
and then to a lightweight leather selected
for the uppers. From the scrap leather re-
maining from the uppers, cut out two heel
flaps about 2 in. wide and 11 in. long. Later,
these are sewn around the heel, extending
along both sides of the foot to a point ad-
joining the base of the tongue. Decorations,
such as beading, quill work or designs in

Wrapping-paper pattern for upper moccasin is marked
for cutting, below, ofter flap is cut as in detail

Theatrical make-up, applied as in the photo sequence
on the next page, adds realism to the Indian costume

PATTERMN FOR
MOCCASIN

¥ Jr";

DETAIL'C

| v

Pattern traced on cardboard directly from foot is
transferred to piece of sole leather as shown below
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To make up face, work baby cil well into skin and remove cil with tissue. Next apply “Indian color” grease
paint in spots, using it sparingly, and smooth out over face and neck. Toe emphasize eyes, apply
shadow to upper and lower eye areas, and use rouge on upper cheeks, fading downward to simulate high cheek-
bones. Outline eyes with thin lines on upper and lower lids, extending lines bayond eye on sither side of face

Fill in between black lines and edges of the lower eyelids with white grease stick, carrying the white
color to the outer ends of the lines. Darken the eyebrows with black grease stick. Next, apply lip rouge, following
the natural lines of the lips to a certain extent, but keeping the contour of the lips thin and fairly straight.
Then use grease sticks to apply the cheek designs which may be colored lines or various Indian symbols

Indian symbols in photos above are: right cheek, butterfly; left cheek, sun symbol; chin, rattlesnake jaws.
To keep grease paint on neck from rubbing off on costume, powder lightly with talcum or face powder. Finally,
an Indian wig and beaded headband are added. To remove grease paint, first wipe thoroughly with facial
tissue. Then apply cold cream generously and remeve. Wait a few minutes and wash face with soap and water



Each feather is prepared by rounding tip with scissors and adding base plumes. Use maximum of three plumes
in front and one in back, binding to quill with thread and coating binding with household or cirplane cement

Next, bhind a leather strip to quill to form short loop and coat thread with cement. Wrap quill with Ffelt,
sewing with matching thread and bind with narrow tape. Cement tuft of horsehair and top plumes to feather

Headpiece is felt-hat crown cut ond slit as in detail. Feathers are attached with brown shoelace or leather
thong passed through loops in feathers and slits in heodpiece. Guy string is added to hold feathers erect

Beaded browband or ribben, 1 to 1': in. wide, is sewn to outside of headpiece below drawstring. Decorations
ond small fluffs plus ermine tails, fur strips or feather tassels are added to ear flaps with snap fasteners

172 POPITLAR MECHANICS



tempera paint or even crayon, may be add-
ed to the uppers.

Sewing the moccasins together is done
with an overhand stitch, holding the sole
and upper portion inside out. Sew only half
way through the thickness of the sole
leather. Turn the moccasin right side out
and sew up the back. Next, sew the heel flap
to the edge of the foot opening, working
from the base of the tongue on one side,
around the heel and to the base of the
tongue on the other side. When worn, this
flap is folded down. Now cut a row of
slits completely around the foot opening
through which a thong about 20 in. long is
laced and then tied in front.

For those who want to go “Indian” from
the skin out, body and face make-up may
be applied. Body make-up is easily accom-
plished with suntan lotion, leg make-up or
theatrical body paint. Although these may
be rubbed on with the hands, using a small
sponge does a faster and neater job. The
make-up washes off easily in the shower.

Some of the most outstanding artistry of
the Indian is found in the face make-up,
and each individual may choose his own
kind of decoration and color scheme. It's a
good idea to work out a few patterns or
ideas on paper before starting to apply the
make-up so that you have a definite idea of
what you want to look like wheh finished.

The photos on page 171 give a detaﬂed de-
scription of the application.
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Trowel for Patching Plaster
Provided by Plate Scraper

You will find
that a rubber plate
scraper is a good
substitute for a
steel trowel when
used for patching
small holes in a
plastered wall
The scraper also
may be used for '
smoothing small
concrete - patch- \
ing jobs around
the home. If the plaster or cement adheres
to the rubber while smoothing a patch, dip
the scraper in water from time to time.

RUBBER
PLATE
SCRAPER

J s

Nonremovable Wood Screw

By simply filing
or grinding away a
portion of the head
at each end of the
slot, an ordinary
screw is altered
so that it can be
turned into the
wood but cannot
be backed out.
Either flat or
round-head screws
for wood or metal
may be altered in this manner, It is im-
portant that the flats be filed on alternate
sides of the slot as indicated in the detail.

Snow Visor on Rear Car Window
Keeps Portion of Glass Clear

If snow builds up
on the rear win-
dow of your car
and completely ob-
structs vision,
clean off a section
of the glass and
tape this ecelluloid
visor to the win-
dow. The visor
will shield a por-
tion of the window
from the snow or
sleet, thus permitting safe rear vision even
during a severe storm. To make the visor,
cut a semicircle from heavy celluloid, the
base measuring about 14 in., and tape the
celluloid to the window. Use tabs of mask-
ing tape to hold the visor in a bowed posi-
tion, as in the drawing, and seal the edges
of the visor with several strips of tape to
keep snow from seeping under the edges.
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SING the same simple procedures de-
scribed in Part I, it is possible to utilize
strips and sheets cut from tin cans to make
the attractive candy basket shown in the
photo below, and the grocer's scoop and
wastebasket pictured on the opposite page.
The friction lid from a large can is used to
form the bottom of the candy basket.
Equally spaced holes are drilled or punched
near the edge of the lid as in the detail be-
low. Then six U-shaped units formed from
medium-heavy wire are made on the form-
ing jig shown in the detail. The ends of
the formed half loops are passed through
the holes and clinched as in the lower
right-hand photo. This assembly serves as
the spider on which the basket is woven
with narrow strips cut from large tin cans.
Cut the strips to a uniform width and
smooth the edges with fine emery cloth.

PART Il
By Bertram Brownold

Use a simple in-and-out basket weave as
shown in the photo. Note that the original =
basket is made with six strips, but if de-
sired the strips can be cut to a narrower
width and ten or twelve used instead of
six. The handle is made by folding the
edges of a wide strip and hammering flat.
After hammering, the ends of the strip are
passed through the wire half loops on oppo-
site sides of the basket, then bent back and
riveted. Spraying the entire basket with
a coat of clear metal lacquer will prevent
discoloration due to rust,

The grocer's scoop requires a fairly large
piece of metal and two hardwood turnings
made according to the details on the oppo-
site page. Note that the hardwood disk
which provides the back, or bottom, of the
scoop, is turned with a shallow rabbet
and is center-drilled for the 1%-in. tenon

The candy basket pictured belew is made by weaving strips of sheet metal cut from tin cons into a frame
formed by a disk of sheet metal and wire half loops made in jig. Use a simple in-and-out basket weave,
beginning at the bottom and working up to top of half loops. Handle is sheet-metal strip with edges folded
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The grocer's scoop is made from a single piece of
sheet metal cut from a large can. The metal is at-
tached to o rabbeted disk turned from hordwood and
fitted with a handle. Finish hardwood in color desired

Metal trim on the wastebasket pictured at the left
is made of strips cut from tin caons. After edges
of strips have been scalloped, the strips are hammer-
finished and then coated with a clear metal lacquer
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Hammer-finishing metal in this picture frame makes
it unusually novel ond attractive. Fitted with an
easel-type leg, it stands firmly on mantel or table

Metal fraome is formed in o special five-piece jig
which can be removed after frame iz bent to shape
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left after rabbeting the disk is rounded
slightly to form a bead. The brass ferrule
at the outer end of the handle is optional.
Finish the disk and handle in whatever
color desired. Then cut the metal froma
large can as in the center photo on the pre-
ceding page, punch or drill as indicated
and attach to the rabbeted disk with four
rbund-headed brass screws. Smooth the
edges of the sheet metal with fine emery
cloth. Finish with a coat of metal lacquer.

The hexagon wastebasket detailed and
pictured on the preceding page is con-
structed of plywood and trimmed with
scalloped strips of sheet metal cut from
large tin cans. The lower right-hand photo
(preceding page) shows a simple two-piece
jig which is used in bending the strips to
fit the basket. This is done after cutting
the scalloped design on the edges and ham-
mer-finishing the surface as described in
Part I. Make the basket of Y4-in. plywood.
cutting six sides and the bottom as detailed.
Assemble and finish in the color desired
before applying the ornamental strips of
tin with short brads or tacks. It's a good
idea to coat the metal strips on both sides
with clear metal lacquer before application.

The novel photo frame pictured and de-
tailed at the left is formed in a jig as n
the center photo. First, make the forming
jig, detail A, in five separate pieces so that
it can be removed from the metal frame
after the forming operation. The thick-
ness of the wood in the jig makes the frame
deep enough to take a backing piece of
15-in. plywood plus the picture, glass and &
thin mat. Note in the detail that the dotted
lines indicate bends, while the dot-dash
lines indicate a fold, which is hammered
flat., Be sure that the metal sheet is cut to
ample size, then make a trial fit over the
forming jig. After trimming the metal to
the correct size, clamp in place in the jig
and bend as indicated. After forming
hammer-finish the metal. Although some
craftsmen may prefer to hammer-
the metal before forming, there is the pos-
sibility that the dimples in the surface may
be Aattened somewhat by clamping in the
forming jig. After forming, remove the
jig and coat the metal with clear lacquer.
Then cement the picture to a mat and cut
glass and a backing piece to fit. Assemble
these parts in order and slide into place
in the frame. If desired, the frame may be
fitted with a hinged, easel-type support
Glue a small block of ¥4-in. hardwood to the
center of the backing piece about 1% in
from the top and hinge a narrow strip 10
this to form the leg. Attach a short length
of light ball chain to the leg and the back-
ing to hold the leg in position when it is
swung back to support the frame. * * ¥
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By utilizing the space
between the walls of a
house-trailer partition,
you can install a recessed,
out-of-the-way medicine
cabinet near the lavatory
or bedroom. First, cut an
opening in the wall slight-
ly larger than the cabinet
box, and drill holes above
the opening for attaching
a fluorescent-light fixture.
Then install the fixture
and connect the necessary
wiring, running the wires
inside the partition. Fit
the cabinet in the open-
ing, with the outer flange
placed tightly against the
wall, and fasten it in place
with screws. If the space
between the walls is too
narrow to accommodate
the cabinet box, an open-

Medicine Cabinet and Wiring for Light Fixture
Installed in Hollow Partition of House Trailer

FLUORESCENT FIXTURE:

| ' [N
; . | . _:
*_PLYWOOD

WALLS

ing can be cut through

both walls provided the partition has a
closet on the opposite side. This arrange-
ment will permit the back of the cabinet to

project into the closet where it will be out
of sight,
Victor H. Tauferner, Hawthorne, Calif.

Embossed Letters on Sheet Metal Created With Wire “Dies”

With the aid of “dies” formed from wire,
sheet metal can be embossed with letters,
numerals and decorative designs to pro-
vide monograms or name plates for jewelry
boxes, luggage and special craft projects.
The die is placed between the sheet metal
and a flat-steel plate. A double thickness of
inner tubing is then placed over the metal,
which is on top, and hammered around the
area above the die. The rubber, under

ARISAITE ARG 1089

compression from the hammer blows, soon
depresses all of the metal except that di-
rectly over the die, thus causing the letter-
ing or figures to stand out in relief. It is
possible to use a rubber mallet in place of
the hammer and inner tubing if desired.
Walter E. Burton, Akron, Ohio.

Rubber Pads Inside Boots

Grip Trouser Legs

To prevent the
legs of his trousers
from creeping and
pulling out at the
tops of his boots,
one sportsman ce-
mented a couple
of sponge-rubber
pads inside each
boot as shown. The
pads may be cut
from a rubber
sponge or an old
seat cushion,

Car Horn llluminates Ornament

For something different in the way of
illuminated fender or radiator ornaments
on your car, wire the ornament to the horn
so that it will light up when the horn is
sounded. Connect the wire from the orna-
ment to the “H" terminal of the horn relay.
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“Table” Support for Coping Work
Gripped in Bench Vise

The widely notched board commeonly
used as a “table” for supporting work while
cutting it with a coping saw will be easier
to use if it can be gripped in a bench vise.
To do this, screw a 2 x 4 block to one side
of the board, attaching it at an angle best
suited to your particular needs. If the
nature of the work requires frequent ma-
nipulation of the table, pivot the block to
the board with a bolt. Countersink the
head of the bolt and use a wingnut on the
underside so that the table may be adjusted
easily.—Hugh Lineback, Stillwater, Okla.

Old Leather Punch Converted
To Provide Eyelet Setter

It's easy to convert an old leather punch
into an eyelet setter by first unscrewing or
knocking out the drive tube. Then run a
nut down on a stove bolt and insert the bolt
in the drive-tube hole. Run another nut

-

onto the bolt so that the latter can be ad-
justed to correct height and held securely
in position by tightening the nuts on the
jaw. Serew a cap nut tightly on the end of
the bolt to serve as a flaring die. By filing
or grinding bevels on the end of the bolt
to form a cutting edge, the tool also can be
used as a slitting punch in leather work.
Ken Murray, Colon, Mich.

Paint Applied to Edges of Boards
Seals Porch-Flooring Joints

Tongue-and-
ﬁruuve porch
ooring which is
exposed to the
weather will resist
warping and rot-
ting much longer
if the gnints are
sealed by painting
the edges of the
material as each
piece is laid. Paint
leftovers, regard-
less of color, can
be used for this purpose. When the floor-
ing job is completed, allow the paint in the
joints to dry before applying the primer

coat to the porch floor.
R. F. Donavan, Guttenberg, Iowa.

Key Ring Reinforces Worn Tab
On File-Index Card

If the tab on a
file index card be-
comes bent or torn
from frequent use,
a split-type key
ring can be used
effectively to rein-
force and stiffen
the tab. Although
somewhat smaller,
a circular paper
clip may be used
similarly.

KEY RING PAPER

Cleaning Soot From Chimney

A soot-filled chimney can be cleaned
quickly by filling a burlap bag with excel-
sior and weighing it down with a couple of
bricks. Then tie a length of rope to the
top of the bag and drop it down the chim-
ney, working it up and down against the
sides to loosen the soot. If no excelsior is
available, stuff the bag with crumpled
newspaper, or wadded pieces of burlap. If
you have sufficient quantities of steel wool
on hand, however, use it in preference to
the paper or burlap.

Blanche Campbell, Las Vegas, Nev.



Tape Container Used as Dispenser

By serrating a
short section of the
cover, you can
convert a cellu-
lose-tape contain-
er into a handy dis-
penser. The serrat-
ed edge is formed
with a small three-
cornered file, filing
a section a little
wider than the
width of the tape. In use, the tape is held
by the thumb in the manner indicated and
then pulled downward against the serrated
edge.—Abraham Tucker, Belcourt, N. D.

Clothespin Screwed to Side of Boat
Keeps Bait Can From Spilling

g e To prevent a can
of fish bait from
being upset in a
small boat, screw
a spring-type
clothespin to the
side of the boatand
grip the can in it.
Mount the clothes-
pin near the gun-
wale so that the
can may be re-
moved easily.

Simple Center-Line Marking Gauge

Improvised quickly from a strip of wood
and three nails, this simple tool permits
speedy and accurate marking of center
lines on work of any width. A nail is driven
through the center of a wooden strip to
project about 15 in.
and serve as a
scriber, Other
nails, driven into
the strip from the
opposite side at
equal distances
from the center,
serve as guide pins.
In use, the pins are
placed against the
edges of the work
which parallel the
desired center line.
This automatically
the line is made by
drawing the tool along the work.

G. E. Hendrickson, Argyle, Wis.

@ When washing sweaters, add a few drops
of perfume to the rinse water. This will give
the sweaters a sweet odor.
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CANDLES BURN LONGER aond
meore evenly, with less dripping,
if they are coated with clear
varnish. Apply varnish smoothly
and allow to dry several days
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Holes in Closet-Shelf Support
Accommodate Clothes Hangers

N

Making use of a few pieces of scrap lum-
ber, I recently completed the construction
of a shelf in a small closet which also serves
as a means of support for clothes hangers.
First I assembled 1 x 4 endpieces, joined to-
gether by a long crosspiece spanning the
entire width of the closet as shown, to pro-
vide supporting members for the shelf it-
self. Then I drilled ¥4-in. holes along the
lower edge of the crosspiece, spaced 2 in.
apart for insertion of the hangers. This
spacing allows plenty of room for storing
or removing the garments while at the
same time preventing the possibility of gar-
ments being pushed to one side and crushed
against one another. If it is customary for
both the hanger and garment to be removed
at the same time, larger holes should be
provided to simplify removal of the hanger
hooks—Paul Corey, Sonoma, Calif,

Tire Pump Used to Drain Pipes
Of Summer Residence

If water pipes in a summer cottage lack
sufficient pitch for draining the system
completely, disconnect a section of pipe at

182

I

a union and fit the end with a tapered wood-
en plug that has been drilled to take an in-
ner-tube valve stem. It’s then a simple mat-
ter to connect a tire pump and force the
remaining water from the pipes.

Henry Hanscom, Elmhurst, Ill.

Gauge for Installing Siding
Made With Pencil and Eraser

% ELI%F)

RUBBER i

ERASER

A simple, adjust-
able gauge for
quickly placing
bevel siding at the
correct weather
exposure may be
improvised easily
from a pencil and
a slip-on eraser.
Cut off the top of
the eraser so it can
move up and down
on the pencil.

>~
.
N

Smoothing Small Scratches on Car

Before touching-up fine seratches or
chipped spots on a car finish, smooth the
blemishes with an emery board. The size
and texture of the grit are just right for
feathering the finish around each spot be-
fore applying touch-up enamel. When the
enamel has dried thoroughly, rub the spots
with a car-body rubbing compound to
blend them with the rest of the finish.

Protecting Drill Bits

With few altera-
tions, a soft-rubber
light plug will pro-
vide a sheath for
small drills that
are to be stored in
a toolbox or work-
bench drawer. Aft-
er removing the
metal prongs, form
additional holes in
the plug with a hot
nail. Each bit will
be cushioned in
the rubber and
fully protected.

e
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Antenna From a Car Radio
Serves as Extension Rule

Needing an extension rule to take an im-
portant inside measurement, with nothing
at hand from which a suitable inside rule
could be improvised, one man thought of
the telescoping radio antenna on his car.
With this he was able to take the measure-
ment accurately and transfer it to the work.

POPULAR MECHANICS
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By Elmer W. Ferris

When stacked together, this pair of
matching tables forms an attractive lamp
or chairside unit. When guests arrive, the
top table simply is lifted off and both tables
are used for individual serving. The ends
of the tables are jigsawed from 1% or 3-in.
plywood, with each pair of matching ends
laid out and cut from one piece to make the
grain continuous through both members.
Both sets of endpieces may be cut at the
same time by tacking the two pieces of
stock together. It is best to use a cardboard

template to lay out the work if the ends are
not cut simultaneously, as it is important
that all curves match. The table tops are
joined to the ends with wooden brackets as

well as with two extra screws driven
through each endpiece and into the end
grain of the top. In addition, all joints are
glued. Countersunk screw holes on the out-
side surfaces are plugged or filled with
wood putty before finishing and, if desired,
imitation leather, leather-grained plastic or
plastic veneer may be applied to the fin-
ished table tops.

“Private” Entrance for Pets Features Spring-Hinged Door

This self-closing pet entrance allows your
dog or cat to enter and leave the basement
or porch as it pleases. Hinged on nails and
returned with half a mousetrap spring, the
door swings closed as soon as the pet has

| TRAP
SPRING
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passed through it. The hinged side of the
door is drilled to pivot on a nail at the lower
corner. Several washers are slipped over
the nail to keep the door from binding. The
upper corner is notched and drilled for the
end of a second nail driven through the top
frame, the spring being placed over this nail
and stapled to the panel frame so the ten-
sion will hold the door in closed position.

Taps Kept in Felt-Roll Kit

A piece of felt
folded over and
stitched to form
pockets will pro-
vide a useful roll-
type kit in which
taps may be stored.
Besides protecting
the cutting edges,
the kit also pre-
vents the taps from being misplaced. Drill
bits, punches or other small tools also may
be stored in such a kit.

Paul Fryar, Long Beach, Calif.
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Leatherworker’s Pricking Wheel
Perforates Sandpaper

To make it easy
to tear sandpaper
into the narrow
strips needed for
sanding curved
surfaces, one
craftsman perfo-
rates the sheet by
drawing a leather-
worker’s pricking
wheel along a
straightedge as in
the detail. The
fine perforations made by the wheel permit
tearing the paper- into the narrow strips
required.—John J. Rea, Urbana, Il

SANDPAPER

Pipe Handrail Warns of Step

Desiring to warn
pedestrians of a
single step in the
long, sloping walk
in front of his
house, one home-
owner erected a
pipe handrail at
! one side of the
TR < ity walk as shown in

i i the illustration.
Assembled from short lengths of pipe and
elbows, the railing practically eliminates
any possibility of the step being overlooked
by a pedestrian. Ends of the pipe are set in
concrete in the ground to assure a steady
support.

Yardstick Holder on Stepladder

YarRDSTICK If you frequent.
ly have occasion to
use a yardstick
while standing on
a stepladder, nail a
metal holder to
a leg of the ladder
so the yvardstick
not only can be
kﬁ{]t readily avail-
i able at all times
SHEET METAL Bt alss imay. he
/ /.\ stored along with
'. the ladder itself if
desired. Shape the
holder from a scrap piece of sheet metal
which, when attached, forms a channel that
allows easy insertion or removal of the
yardstick from almost any position on the
ladder. Then drive a wood screw part way
into the leg of the ladder, directly beneath
the holder, to keep the yardstick from slip-
ping through.
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MATERIAL YOU WILL NEED

Plywood

1 pe.—¥4" x 22347 x 573"—Back
1pe.—¥" % 8% x 21%"—Drawer botlom
1 pe.— 14" x 3%" x 20%"—Tray bottom

1 ——Gides

1 pe.—34" x 103" x 231%"—To .
1 pe.—34" x 105" x 22"4"—5]13" -
1 po.—%" x 9%" x 22° _False shell ]
1 pe.—33" X §%" x 22"—Drawer Ifront R
2 pes.—1" x 2" x 48"—3Side doorframe

2 pes.—1" x 2" x 22"—Top and bottom frame

1 pe.—1%" x 214" x 22"—Rest rail

4 pes.— 15" X %""“ x 10"—Side overlay

® 1
1 pe.—4" x 1%" x 24"—Front top overlay
acing

2 pes. 1 x 114" x 24"—Front-rall
pes.—1" x 114" x 10*—Bottom facing
4 pes.—3" x 3" x 4"—
2 pes—" x W7 X 47p"—0 muld#:l
3 pos.—3p” x 14" x 187%"—CGlass molding
Lumber .
2 pes.—3%" x 64" x 9"—Drawer sides =
1 pe.—3" x 614" x 21%,"—Drawer back
2 pes.—3%" x 3" x A"—Tray r
2 pes.—iy" x 33," x 2"—Tray ends
2 pos.—35” x 27 x 20%"—Tray sldes -
2 pes.—3,7 x 1337 x 22%~—Front and ba
rawer Talls ik
7 pes.—1%" x 13" x T"—Side druwﬁ‘rﬂh_

1 pe—2%" x 1" X 8% "—Drawer gu

i pe—87/16" x 21" x 8%"—Drawer slide
Miscellaneous

a—butt hinges, 114" x 144"

2—locks

1—2" dia. brass knob

2 pes. brass, 1/18° x Y x 447

2 pcs, brass, 1/18” x 4" x 187"

& pes. brass, 151687 x 17 x 3%
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This upright gun cabinet provides
safe, dust-free storage for favorite
rifles and shotguns which are re-
tired from active use at the end of
the hunting season. Designed by
John Bergen to harmonize with the
furnishings of den, cabin or living
room, the cobinet racks five hunting
arms behind a locked, glass-paneled
door. A droawer in the cabinet base
provides storage for ammunition
and accessories. Door ponel is
bocked with o decorative grille
made from strips of polished brass
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Engine Hoods Welded Together
Provide Neat Boat Hull

Utilizing mainly leftover parts from the

shop in which he works, one craftsman
welded together two identical automobile
engine hoods to form the hull of a boat
measuring over 11 ft. in length. Before
welding the hoods together, a 10-in. strip
was removed from the center of each hood
to make it narrower, thus providing a trim
hull when completed. Wood from a ship-
ping crate was used in constructing the seat
and flooring of the boat, while a discarded
automobile gas tank was installed under
the seat to serve as a ballast tank. Gun-
wales were made from cypress stock and
a radiator ornament was used to provide
a bow figurehead suitable for attaching
mooring lines.

C. Winn Upchurch, St. Petersburg, Fla.

Drying Rack for Overshoes

With the coming
of winter, when
children play in
snow well over
the tops of their
boots and galoshes,
it's a good idea to
provide racks that
will speed drying
of the inside of the footgear. I made sev-
eral dryving racks which were nothing more
than dowels driven in drilled blocks of
wood. The boots are placed upside down
on the dowels, thus permitting them to
drain and dry more quickly.

N. J. Metlka, Manitowoc, Wis.

Toothpaste Tube Anchors Screw
In Masonry or Plaster

Old toothpaste tubes provide excellent
packing material for anchoring screws in
concrete floors and plaster or masonry
walls. After slitting the tube lengthwise,
clean it of labels and residue, and flatten it
into a sheet. Then drill a hole in the ma-
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sonry or plaster, remove all 100se parucles
and pack it with strips of the pliable metal
cut from the sheet. When the screw is
driven in, the threads engage the lead,
which swells and fills the hole.

Charles Niehuis, Phoenix, Ariz.

Electric-Plug Contacts
Furnish Shelf Supports

SHELF

Contacts that
have been re-
moved from bro-
ken electric plugs
can be adapted
easily for use as
shelf supports. All
that's necessary is
to remove the
tiny brass rivet
which may be
done quickly by
filing it. The sup-
ports are attached to the cabinet wall with
wood screws in the manner shown.

Frank Shore, New York City.

Wooden Grating Protects Tree
From Surrounding Stonework

In laying a stone terrace around several
large trees, one landscaper installed a
wooden grating around each tree to per-
mit water to enter the ground around the
trunk and to prevent possible damage to
the stonework by the roots. The gratings,
which are made of redwood, cypress or
other decay-resistant wood, extend out
from the trees approximately 3 ft. on all
sides.—Walter E. Burton, Akron, Ohio.

FREE HOW-TO-MAKE-IT INDEX

Copies are still available of the latest complete in-
dex to all the how-to-de-it sections of Popular Me-
chanics Mageozine. For your free copy write to tha
Bureow of Information, Popular Mechonics Magao-
zine, 200 East Ontario Street, Chicage 11, llincis
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PLASTIL
BALANCE

By E. Peter Smith

ALTHOUGH designed primarily as a dec-
orative piece to be built from metal and
plastic in attractive combination, this bal-
ance also is useful for weighing letters,
photo chemicals and ingredients of certain
kitchen recipes. Before selecting the plastic,
note that the tray beams and the cover plate
over the balance-beam pivot are of polished
brass. If colored plastic is used for other
parts, select colors which harmonize. Cut
the parts for the base and assemble them,
then cut the column to length and cement
it in place. Cut all other parts to the shapes
and dimensions given, smoothing and
polishing the edges. Make a trial assembly
of the balance beam and the tray beams and
adjust the pivots so that they work freely.
The trays on the original balance were
made of plastic covers obtained from cos-
metic containers and are about 4 in. in dia.
Any similar trays may be used, but they
must be of the same size and weight. The

PLASTIC WEIGHTS

trays are supported in holders made as in
the center detail below, and then attached
to tray beams with ball chain. Usually
the simplest method of attaching the sup-
ports to the trays is to slot each tray near
the edges and pass the ends of the support
arms through the slots. Suitable counter-
weights can be made from plastic as shown
in the lower photo. They should be checked
with weights of known values.
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Y SWITCHING over to continuous air
circulation it is possible to obtain sur-
prising added comfort from forced warm-
air heating systems of the type fired by
automatic burners. As developed by the
National Warm Air Heating and Air Con-
ditioning Association at the University of
[llinois, continuous air eirculation main-
tains a more uniform temperature through-
out the house and from floor to ceiling. It
prevents cold pockets and drafts at ankle
level while eliminating hot blasts and ex-
cessive heating from overruns. Any home-
owner can make the change by himself as
it is primarily a matter of adjusting the
blower, the room thermostat, the blower
switch and the limit control, all of which
are shown in Fig. 1.

How continuous circulation differs: The
basic idea of continuous circulation is that
the heat lost through walls, roof, windows
and doors is replenished almost constantly
instead of at intervals separated by long
nonheating periods. This eliminates no-
ticeable fluctuations of temperature. Re-
turn air is drawn back into the furnace
before it cools off perceptibly, the circula-
tion being stopped only long enough to
avoid overheating. Because of its almost
continuous operation, the blower is run at
reduced speed.

Furnace operation: To better understand
the changes necessary for continuous cir-
culation, it is worth-while to review how
the furnace functions at present. When
room temperature drops to a certain point,
the room thermostat starts the burner.
After the furnace warms up, during which
time the room temperature may drop be-
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CIRCULATION

low the comfort point, the blower starts.
Heat-anticipating thermostats are designed
to correct this lag by starting the burner a
little earlier than the actual thermostat
setting. The blower is turned on by a ther-
mostatic switch when the air in the furnace
plenum reaches a predetermined tempera-
ture, the plenum being the chamber to
which the warm-air ducts connect. The
blower switch is attached to the plenum
wall with the thermostatic element ex-
tending inside the chamber. The blower
discharges a relatively large volume of
warm air through registers, thus restoring
room temperature quickly. en room
temperature is reached, the thermostat
shuts off the burner but the blower con-
tinues to run until the air in the plenum
cools off to a predetermined degree. This
overrun generally brings the room tem-
perature higher than desired. With the
blower inoperative there is practically no
air circulation, resulting in stratified air
which is usually much cooler at floor level
than just below the ceiling.

The room thermostat would keep the
‘burner operating until room temperature
is restored, but as continuous operation of
the burner could then heat the air in the
plenum to a hazardous temperature, a limit
control is provided. This control usually is
set for a temperature of 200 deg. F., at which
poiht it shuts off the burner or reduces it
1o a slow fire. When the plenum tempera-
ture drops substantially, the burner again
goes on automatically. These on-and-off
cycles continue until the room temperature
is restored and the room thermostat stops
the burner.

NOVEMBER 1052

Changing to continuous circulation: Any
forced warme-air heating system can be
converted to continuous circulation. It is
essential, however, that the blower switch
and limit control are of the type that can be
adjusted independently, even though they
may be combined in a single unit, and that
the room thermostat is of the modern, sen-
sitive type. )

Steps of conversion are as follows: (1)
Warm-air registers, return-air grilles and
furnace filters are checked to assure unim-
peded air circulation. (2) Temperature
rise of the furnace is checked. (3) Blower
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speed is reduced. (4) Blower switch is set
lower and with a 15-deg. differential. (5)
Location of room thermostat is checked
and thermostat is adjusted to a small dif-
ferential. (6) Dampers in warm-air ducts
are adjusted to balance the system. Satis-
factory results may be possible by omitting
the temperature-rise check on the furnace,
in which case the blower speed is reduced
so that there is adequate delivery of warm
air through the duct having the greatest
resistance caused by turns and offsets.
However, the more accurate method of do-
ing the job is by checking temperature rise
and reducing blower speed accordingly.
Checking registers, grilles and filters: See
that all warm-air registers and return-air
grilles are open. If they are choked with
lint and dust, vacuum them thoroughly as
in Fig. 2. Also clean the return-air ducts at
the elbows under the floor level where dirt
tends to accumulate. Examine the furnace
filters to be sure they are reasonably clean.
If light cannot be seen through them when
they are held toward a lamp or window, as
in Fig. 3, they are completely clogged and
should be replaced. Clogged filters intro-
duce too much resistance to air flow. Do
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not alter the position of the dampers in a
system that has been balanced previously,
but open any dampers that might have
been closed afterwards.

Checking furnace-temperature rise: To
check the temperature rise of a furnace,
punch or drill a small hole in the main
warm-air duct, about a foot from the ple-
num. The hole must be large enough to
permit insertion of a 0 to 200-deg. ther-
mometer without binding, as in Fig. 4. The
thermometer should be inserted outside
the zone of radiant heat from the interior
of the furnace, as shown in Fig. 5, to avoid
getting a higher, inaccurate reading. An-
other hole to take the thermometer is made
in the return-air duct near the furnace and
both holes are plugged later with sheet-
metal screws.

Set up the room thermostat and adjust
the blower switch to its lowest point to
assure continuous operation of the burner
and blower while making the check. If the
furnace has not been operating, wait from
20 to 30 min. to assure that warm air in the
plenum will have reached its maximum
temperature. Then insert the thermometer
a few inches into the return-air duct and
allow a full minute to elapse before read-
ing it. Repeat the same process at the
warm-air duct. For continuous circulation
the difference between the readings should
be 100 deg. However, the difference usually
will be less than this, which means that the
air is moving through the furnace too fast
and must be slowed down so more heat can
be imparted to it.

Reducing blower speed: The air flow
through the furnace is slowed by reducing
the blower speed. To do this, first turn off
the main switch controlling the furnace
circuits so that the burner and fan will not
operate while you are changing the pulleys
and belt, as in Fig. 6. If, for example, the
temperature rise in the furnace is only 50
deg., the air must absorb twice as much
heat. Moving it one half as fast by reduec-
ing the blower speed 50 percent should
accomplish this.

Blower speed is decreased by using a
smaller motor pulley, a larger blower pul-
ley, or both. However, the motor pulley
must not be smaller than 3%} in., as smaller
sizes cause excessive belt wear when
subjected to continuous operation. To de-
termine blower-pulley speeds, use the fol-
lowing formula: R.p.m. of drive pulley
multiplied by its diameter equals r.p.m. of
driven pulley multiplied by its diameter.
Thus, doubling the diameter of the blower
pulley reduces its speed 50 percent: reduc-
ing the diameter of the motor pulley one
half gives the same result. Increasing blow-
er-pulley size 25 percent and decreasing
motor-pulley size 25 percent also reduces

POPULAR MECHANICS
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proportional adjustments will give the de-
sired results,

V-pulleys and belts: V-pulleys and belts
are practically always used for driving
furnace blowers. Motor pulleys may be the
split, adjustable type, which can be varied
in effective diameter by increasing or de-
creasing the gap between the flanges.
When ordering fixed V-pulleys, specify the
pulley diameter, bore size and groove size,
Fig. 7. If the pulley is keyed to the shaft,
give the key size also. When ordering a
V-belt, specify its length and width as
measured on the outside. To find correct
belt length, use a flexible tape to measure
around the edges of the pulleys—not in the
grooves. When installing a V-belt, don’t pry
it over pulleys, which may damage it, but
loosen whatever adjustment is provided
for taking up belt slack, and slip on the
belt. Tension on a belt is correct if it can
be depressed about 1 in. at midspan, as in
Fig. 7. The pulleys should be in perfect
alignment to prevent excessive belt wear.

Slowing air flow with damper: Some-
times it is impossible to reduce air flow
sufficiently by reducing blower speed, In
such cases a locking-type damper can be
installed in the return-air duct. The damp-
er should be smaller than the cross section
of the duct so that when fully closed it does
not cut off the air flow completely.

Adjusting limit and blower switches: For
continuous circulation, set the limit con-
trol at 175 deg. F. Only in rare instances is
a higher setting necessary. This adjustment
prevents overruns of heating especially
where a furnace is oversized or the heat
input too great. Also adjust the blower
switch, Fig. 8, to cut in at 100 to 110 deg.
for high wall registers, or 110 to 120 deg.
for low wall registers, and to cut out again
at 15 deg. less in either case. This adjust-
ment results in longer periods of blower
operation. In setting the controls, use the

thermometer in the air duct and disregard
the visual scales of the instruments since
they may be affected by radiant heat from
the furnace or they may be out of calibra-
tion. As previously mentioned, these in-
struments must be the type that can be
adjusted independently. While the blower
15 operating, check the registers to see if
the air temperature is comfortable at the
time just before the blower stops. It should
be only a few degrees above the room tem-
perature—as low as can be tolerated for
comfort. If it is too cool, set up the blower-
switch adjustments a trifle.

The room thermostat: Before adjusting
the room thermostat, check its location,
Fig. 9. It should not be exposed to tempera-
ture fluctuations other than those that
should normally control it. Therefore it
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 HOW TO MOVE A THERMOSTAT
- 1—Turn off main furnace switch or
disconnect thermostat transformer
' 2—Remova thermostat, naling wire
colors and corresponding terminals
3—From basement, pull thermostat
coble out of its present location
4—Drill '%-in. hole through floor
and portifion sill, working from
basement. Note in detail A that dis-
tance A should equol distonce B
5—Pass &-ft. length of furnace
chain through new hole in the wall
é—Fish the chain down through
hole in the sill, as shown in detail B
7—Tie cable to the chain, detail C
8—Pull cable vp through parti-
tien and reconnect thermostat

should not be located on an outside wall,
near an outside door or window or on a
stairway wall where it is exposed to cool
downdrafts. It never should be installed in
a kitchen, bathroom or bedroom where
temperatures frequently are higher or
lower than desired for the living room.
Also, it should not be located near a fire-
place, over a warm-air register, near a hot-
water riser in a partition, above a lamp,
radio or television set, or any device or
appliance that produces heat.

If there is a hole in the wall behind the
thermostat where wires enter, plug the
hole with mineral wool or calking com-
pound, Fig. 10, as the thermostat may be
influenced by cool air in the partition es-
caping through the hole. When any of these
undesirable conditions is found, either
remove the source of the trouble or change
the thermostat location. Fig. 11 shows the
step-by-step process of making this change.

With the room thermostat properly lo-
cated, adjust it as in Fig. 12 to a dil%erential
setting of 1'% deg., or even 1 deg. if possible.
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@ 9—Fasten the thermostot to wall

Older thermostats which do not permit the
close adjustment necessary should be re-
placed with newer models. The differential
setting, however, should not be so close
that the firing periods of the burner will be
shorter than 3 or 4 min. for oil burners or
stokers, and 2 min. for gas burners.

Balancing the system: If some rooms heat
faster than others, the system requires bal-
ancing. This is easier to do with continuous
circulation than with intermittent heating
because long ducts do not tend to load up
with cool air during idle periods of the
blower. Dampers in warm-air ducts serv-
ing rooms that tend to overheat should be
partly closed; those serving remote rooms
having greater heat loss should be opened
entirely. Most dampers are of the locking
type, one of which is shown in Fig. 13. Reg-
isters should be adjusted so that air will be
deflected from rather than discharged into
spaces normally occupied by people at rest.
Adjustable deflecting registers enable you
to control the air stream and reduce air
velocity. Where such registers cannot be
installed at critical locations, special dif-
fusers or shields may be provided.

Motor and blower lubrication: Bearings
of both motor and blower should be kept
lubricated with No. 10 or 20 S.A.E. motor
oil or light machine oil. Blower bearings
usually are fitted with oil cups which
should be kept filled as in Fig. 14. Motors
having oilholes over bearings should be
oiled with not more than two drops of oil
per bearing, per month. The general tend-
ency is to overoil motor bearings. Excess oil
may cause such trouble as dirty commu-
tators and sparking brushes, resulting in
loss of motor efficiency, and may even
cause the motor to stop functioning.

General maintenance suggestions: Fur-
nace filters should be renewed at least
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once annually and sometimes more often.
Furthermore, the blower blades should be
cleaned off at regular intervals (after
turning off the furnace switch) as an accu-
mulation of dust on the blades may throw
the blower out of balance and then cause
vibration. Also check periodically to see
that the blower pulley is set snugly against
the bearing. The clearance should equal
the thickness of a piece of writing paper.
Sometimes the blower-pulley setscrew
works loose, permitting play and knocking.

For oil burners, keep the fuel screens
clean by washing them in kerosene before
the heating season commences. Oil filters
should be replaced each year. Atomizing
nozzles are cleaned in kerosene and a stiff
bristle—not a wire—is used to clean the
orifice. Remove the ignition head from the
burner to unscrew the nozzle. These chores
usually are included in the annual check
and maintenance service provided by many
heating concerns.

On gas-burning furnaces, a yellow pilot
flame generally indicates a clogged air pas-
sage due to carbon formation, which even-
tually puts out the flame. To remedy this,
turn off the gas supply to the furnace and
run a pipe-stem cleaner through the small
air-intake hole at the bottom of the pilot
tube. Another frequent trouble is failure
of the burner to light even when the pilot is
burning. Usually this is caused by a loose
connection between the thermocouple tube
from the pilot to the control valve that sup-
plies gas to the burners. The remedy con-
sists of tightening the nut that holds the
thermocouple tube to the control valve,

In coal stokers, improper combustion of-
ten is caused by clogged air holes in the
air-feed tuyeres of the combustion cham-
ber. This usually results from using the
wrong kind and size of fuel. Clean out the
encrusted holes and get the manufactur-
er's advice on fuel. Also keep the gearbox
and bearings lubricated. The timer, air
supply, rate of fuel feed and other details
should be adjusted by a heating engineer.
If the stoker suddenly becomes inactive,
check either for a broken shear pin (for
which a replacement should be kept on
hand) or for a disconnected drive clutch,
which serves the same protective purpose.
First turn off the control switch, then re-

move the cause of the stoppage, which
usually is a piece of coal wedged between
the housing and the feed screw, but it may
also be caused by back pressure of a clink-
er. Then replace the shear pin or reconnect
the drive clutch. Flues to chimneys should
be replaced when they become defective.
If your humidifier has evaporator plates in
the water pan, which is located in the ple-
num, these should be checked annually,
and the broken or crumbled ones replaced.
The degree of humidity is controlled by the
number of evaporators used. When water
runs out of the humidifier drain, the float
valve should be repaired or renewed. * * %

“Pin Up" Towel Rack Mounted With Rubber Suction Cups

A pair of suction cups and a broomstick
or piece of dowel are practically all you
need to make a “pin up” towel rack, Wheth-
er attached to the side of a cabinet sink for
holding dish towels, or to a bathroom wall
for guest towels, the rack may be hung
without marring the surface. The suction

NOVEMRBER 10E%

cups must be of the type having the heads of
small bolts embedded in the rubber. To ac-
commodate a large bath towel, two dowel
spacers about 2% in. long may be added,
the ends being drilled to thread onto suc-
tion-cup bolts. The towel bar is then
screwed to the ends of the spacers.
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Cardboard Arrows Held by Canes
Aid Volunteer Traffic Directors
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Occasionally when boy scouts and civil-
ians assist in directing traffic at large pub-
lic gatherings, arm and hand signals fre-
quently are misinterpreted and result in
traffic confusion. To avoid this, one civic
group provided each traffic director with a
cane having a 4 x 10-in. piece of cardboard
marked with an arrow slipped over the end.
Slots were cut 1 in, from both ends and cut
just wide enough to fit snugly.

W. S. Head, El Cajon, Calif.

Drippings From Heated Crayons
Used to Decorate Candles

Candles may be decorated easily in the
home by melting the tips of colored crayons
and allowing the soft wax to drip on them

194

in various designs and formations. Simply
heat the base of a candle to be decorated
over the flame of another and press it into
a dish or holder so that it is held firmly
when the base hardens. The extra candle is
used then to heat the crayons. For best
results, use only crayons of complementary
or contrasting colors.

Ivan Grosvenor, Indian Rocks, Fla.

Method for Removing Moldings
Without Damaging Walls

To avoid damaging a wall or baseboard
when first attempting to loosen a strip of
molding so it can be pried off, drill a small
hole near the nail at one end of the strip
and drive in a screw part way. The screw
will provide a grip for a pliers or claw ham-
mer, thus making it possible to pull one
end free. The operation may be repeated
if desired wherever a break threatens.

George Hatch, Edmonds, Wash.

Soldering Iron Excels Burner
When Flaring Glass Tubing

4

It frequently is possible for soft labora-
tory-glass tubing of fairly small diameter
to be flared more easily or a lip formed to
closer tolerances with an electric soldering
iron than with a Bunsen burner. Large

sizes of tubing may require preheating
over a burner, depending upon the wattage
of the iron, before the iron can be used to
form the glass to the exact shape desired.

Right in the groove!

The dado head, that versatile attachment for
the bench saw, comes in for a close examination
in a special Shop Motes feature next month. These
small blades and chippers can buzz through an
amazing variety of jobs to add o really profes-
sional touch to the werk of the home craftsman.
Complete step-by-step photos and instructions show
how to use the dado head to cut blind and dupli-
cate dadoes, rabbet joints, grooves, angular
notches and tenons. It's a real know-how story for
anyone who ever uses a bench saw. Don't miss it

POPULAR MECHANICS



By Stanley Stearns

FOLLOWING the general lines of a carbine
which was a favorite of hunters, trappers
and cowboys during the late 1800s, this
realistic play gun will bring whoops of
delight from your young TV Westerner. If
made according to the squared pattern giv-
en below, the finished rifle will be %o
actual size—just about right for the aver-
age four to seven-year old. However, if you
want the gun to be larger, simply increase
the size of the squares. The stock, receiver
and forearm of the carbine are made of
basswood or other soft, easily carved mate-
rial. Hardwood dowels are used for the bar-
rel and the magazine, while the hammer,
trigger and trigger guard are formed from
13-in. sheet brass or copper. Note that the
barrel bands are of wire or sheet metal.

The stock, receiver and forearm are carved
in one piece and sanded carefully, the left
side of the gun being made the same as the
right side except that it does not include the
loading gate, As the gun will have to with-
stand considerable abuse, select straight-
grained dowels for the barrel and maga-
zine. The metal parts are sawed and filed
from sheet metal and the edges well-round-
ed to prevent cut fingers; or the parts can
be built up by soldering together strands of
copper wire. All joints are cemented or
glued and the trigger guard is anchored
with wood screws. Use walnut stain to fin-
ish the stock and forearm and blue-black
paint on the simulated-metal parts. The
ring, attached to the left side of the receiver,
is formed from wire and a screw eye.
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By
Reid Hartley

T0YS -
for CHRISTMAS

THE FINE tradition of surrounding the

tree with toys on Christmas morning
brings as much pleasure to the parents as to
the children — but there are few things
quite so gratifying for dad as the knowledge
that he built the best-looking and most-ap-
preciated toys himself. Whether you build
just one or all four of the toys described in
this story, you are sure to convince the
children that Santa Claus took a personal
interest in them this year and gave them
something really special. You will find that
these toys are surprisingly inexpensive and
easy to make, common 1l-in. lumber being
used for most of the construction. The
sheet-metal work included in two of the
projects requires only simple cutting and
involves no complicated bends.

Horse toy box: This two-in-one toy, which
satisfies every child's desire for a rocking
horse, doubles as a roomy toy box for stor-
ing the endless accumulation of small play-
things. The rockers, endpieces and saddle
board are cut from 1 x 12, as shown in the
detail, and assembled with glue and coun-
tersunk screws. The tempered-hardboard
bottom panel is nailed and glued in place,
and then cut flush with the edges of the
sides and endpieces. The stops, which pro-

Musical mechanism taken from a toy guitar is fitted
te the doll stroller as pictured below. Note in the
detail how a Vi-in. tracking rod guides rubber belt
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A colorful mane is tacked to the head of thae toy
rocking horse s above. Strands of yarn which form
mane are tied to overhang both sides of horse's neck

ject from both front and back of the horse,
are added next. The jigsawed horse head is
mounted with long wood serews driven up
from the underside of the saddle board. A
sheet-plastic saddle skirt is draped over the
board and held in place by mounting the
wooden saddle directly over it. Green yarn
is used for both the tail and mane, the tail
being anchored with a serew and washer
around which the yarn is looped and tied.
The mane consists of a number of pieces of
yarn tied together with strands of the same
material and tacked to the horse head. The
bridle is made by fastening strips of leather
to the horse head with furniture nails, and

MECHANISM
_FROM TOY
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Plywood sides of walking clown form simulated
suitcase and hide upper portion of revolving-feet
cutout. Cutout is suspended on o pin between sides

a 5-in. length of %-in dowel is added to the
head to provide a handhold for the rider.

Musical stroller: When little sister pushes
her favorite doll in this pint-sized stroller
they are accompanied by a merry tune
which is played by a musical mechanism
taken from a toy guitar. The stroller is built
from 1-in. stock as shown in the detail on
age 196. The front wheels are mounted
oosely on a fixed wooden axle with wood
screws and washers, but the rear wheels
are crosspinned to the rear axle. The re-
volving axle drives the rubber belt of the
musical mechanism. A length of %4-in. rod
fastened to the underside of the stroller
keeps the belt from slipping beyond the
spring-steel comb. Note how a washer
pinned to the outer end of the rod provides
a stop for the belt, and that the rod can be
adjusted sideways by means of a spring-
loaded eyebolt. The bolt is passed through a
- drilled angle iron, the tension being ad-™
justed by turning a nut on the end of the
bolt, Use a 2-in. bolt having an eye large
enough to take the Y-in. rod and, of course,
thread the bolt on the rod before bending
the latter. The handle is hinged to the rear
of the stroller frame with a stove bolt. Back
and sides of the stroller are a single piece
of sheet metal which is screwed to the edges
of the seat. Corners of the sheet metal are
rounded and filed smooth. The stroller is
painted red, blue and vellow and decorated
with appropriate decals or gummed-paper
geometric designs.

Chariot: The front sidewalk becomes the
Appian Way when little Johnny hitches this
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Roman chariot to his tricycle and finds a
friend to supply the motive power. The bot-
tom of the chariot can be of 3% or 3j-in.
plywood or two lengths of 1-in. stock edge-
glued together. A 1 x 3 x 15%-in. brace
fastened lengthwise to the underside of the
bottom, and two wooden bearing blocks for
the axle, provide the frame. A scrolled
crosspiece is screwgd to the rear edge of the
bottom panel. The front and sides of the
chariot consist of a single piece of sheet
metal. This is screwed to the edges of the
bottom piece and its exposed edges are
covered with a length of rubber hose
which is held in place with small sheet-
metal clamps. The clamps are bolted to the
sheet-metal sides. A tongue, or handle,
made of Y%-in. thin-wall conduit is bolted to
the center frame member. The wheels are
secured to the 1%-in. axle with collars and
held away from the sides of the chariot by
short lengths of pipe slipped over the axle.
Numbers, figures, or other decal designs
may be applied to the painted sides.
Walking clown: With his big feet paddling
along beneath an oversize suitcase, and a
bird perched precariously on top of his head,
this comical clown doll is sure to delight
the youngsters. The body of the clown is
of 1-in. stock with a semicircle cut out at
the bottom to provide clearance for the re-
volving feet. The latter are cut from 3g or
15-in. plywood. Overlays of Yi-in plywood
form the sides of the suitease and also hold
the pin around which the feet revolve. To
prevent binding, slip a washer over the pin
on each side of the feet cutout and, before
assembly, wax the surface of the pin where
it will come in eontact with the revolving
cutout. Finally, drill the back of the doll to
take a handle of ¥.-in. dowel. * ok ok
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Doll Cradle Is Ideal Chrlstmas GIH' for Child

A few simple tools are
all you will need to trans-
form scrap pieces of wood
into an attractive doll
cradle that will make an
ideal Christmas gift for
a little girl. Following
the dimensions given,
first lay out scrolled por-
tions of the sides and
rockers on squared paper
to provide patterns for
cutting the shapes from
wood. All pieces, except
the 3g-in. bottom, are cut

from %-in. stock. The
footboard and adjacent

curving ends of the sides
are shaped similar to

those illustrated. After
cutting the pieces with a
coping saw, sand them
thoroughly and then as-
semble with glue and

screws. A suitable finish
is determined best by the

stock used.—A. E. I'>nn,
Chicago.

Post Barricade Hinged at Base Tlppecl Over to Admit Cars

To provide a gate arrangement that al-
lows pedestrians and automobiles to pass,
but which also may serve as a barricade
against the latter if desired, install a post
hinged to a wooden base set in the ground.
A square piece of 1-in. stock is used for
the base, and is fitted with legs nailed to
the underside. Another piece matching the
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HINGED ON

base is nailed to the bottom of a 4 x 4-in.
post and then hinged to the base. 05330511;&
the hinged edge, a long staple is driven
near the edge of the base plate to fit
through a slot cut in the upper plate. At-
tached to the underside of the base plate,
a hasp is bent so that when the two plates
are brought together it fits over the edges
of both as well as over the staple, thus mak-
ing it possible to lock the post in an up-
right position.

Richard L. Baldwin, Avon, Conn.

Releasing Stuck Thermostat

When the thermostat in your car radiator
sticks, here's a simple trick that may save
you the trouble of removing it. Cover the
radiator with newspapers or a blanket and
let the engine idle until the temperature
rises 20 to 30 deg. above normal. Then stop
the engine and permit it to cool before
operating again. The wide variation in
temperature generally will cause the ther-
mostat to release and operate normally.

Stephen Varmecky, Johnstown, Pa.

] When sweating threadless valves to cop-
per or brass water lines, remember to re-
move the valve stem and washer before
appiymg heat with a blowtorch. If the
washer is not removed, it may become
burned or warped.
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Wooden-Type Print Frame
Serves as Copying Easel

A large, wooden print frame, measuring
5 x 7in. or larger, will serve very effectively
as a copying easel. The copy is held se-
curely in place by pressure from the spring
back of the frame. When placed on a flat
surface, the frame will stand without any
need for additional support.

Testing Darkroom Safelight

It's wise to test your darkroom safelight
at regular intervals, as the colored filter
paper which forms the “shade” fades to
such an extent that in time it may cause
the white areas on prints to come out gray.
To test the light, place sensitized paper di-
rectly under it and cover half of the sheet
with masking paper, or the black envelope
in which the sensitized paper comes. Ex-
pose for three minutes and then develuP
for the normal time. If the light is “safe,”
there will be no noticeable difference in
color tone between the exposed and unex-
posed parts of the paper.

Robert Hertzberg, Jackson Heights, N. Y.

Renewing Lines on Photo Trimmer

If the ruled squares on the top of your
photo trimmer have become worn to the
point where they are hard to see in the
glow of the darkroom safelight, you can
save time and eyestrain by renewing the
lines with white chalk. Simply rub the
chalk into the rule-line grooves, and wipe
the chalk from the surface of the top with
a damp cloth. For a more permanent re-
pair, use white paint instead of chalk, flow-
ing the paint into the grooves with a small
brush. Carefully wipe up the excess before
the paint has had time to dry.

Herman Klein, Pittsburgh, Pa.

Paper Held for Borderless Prints

With Transparent Photo Corners

SEMSITIZED
PAPER

 —————
TRAMSPARENT {
PHOTO CORMER o=

Sensitized paper can be held flat on the
enlarger easel when making borderless
prints by means of four transparent photo
corners and a sheet of stiff cardboard. Stick
the corners to the cardboard, positioning
them to take the printing paper which is to
be used. Then slip the paper in place and
print as usual. The portions of the print
under the photo corners will show no a
preciable variation in density. If multiple
prints are to be made with the same en-
larger setting, the cardboard backing can
be held stationary with two thumbtacks
pressed into the easel.

Clifford T. Bower, London, England.

Crushing of Chemicals Simplified
When Placed Under Screening

When the need arises for crushing chemi-
cals to make them dissolve more rapidly,
one amateur photographer speeds up the
job by placing them on a board and cover-
ing them with a small piece of sereening.
A bottle then is rolled back and forth over
the screen, which helps crush the chemi-
cals and also prevents the crushed bits from
scattering about.

POPULAR MECHANICS




DARKROOM
SAFE

turns out light

By Louis Hockman

IN CASE you forget, this dark-
room safe automatically turns out
the white lights when it is opened,
thus preventing fogging of sensi-
tive printing papers. The light is
wired to a sensitive switch of the
normally open type which is
placed inside the safe as in the
detail below. Lowering the
hinged tray, or drawer, opens the switch by
releasing the button which one edge of the
drawer depresses when closed. Although
shown directly above the safe, the light
may be located anywhere in the room and
the cord plugged into the convenience out-
let mounted on the side of the safe. The
latter is simply a box made with rabbeted
corner joints. The plywood back is rabbeted
and joined to the box with brads, or screws,
and glue. Both sides of the drawer are cut
at an angle, grooved for separators and the
two front paper compartments are fitted
with false bottoms so that all four compart-
ments will be of a uniform depth. Cut the
drawer front slightly oversize, hinge it as
indicated in the detail below and then plane
the overhanging edges flush. Attach the
drawer brace at the points indicated. Select

a brace of the proper length so that when
the drawer is lowered it will serve as a
combined stop and support to hold the
drawer in a position slightly above hori-
zontal. This tends to prevent papers in the
compartments from sliding out. Folding
braces of the type shown are available with
a built-in stop, but plain folding braces can
be adapted to the purpose by bending the
edge of one member to form a stop as shown
in detail A. In this case, the purpose of the
stop is to prevent the brace from swinging
past center when opened and folding in the
olnpﬂmte direction when the drawer is

osed, Although the exterior of the cabinet
may be finished in the natural color of the
wood, or enameled in any color, it’s a good
idea to coat the interior with a flat-black
photographic enamel.




Above, grozing elk caught unawares in Flash photo
which often records poses obtainable in no other
way. Below, beaver obligingly trips cord and takes
his picture while about the business of dam building

By Tom McHugh

FLASH~SHOOTING unsuspecting ani-
mals and birds generally catches them in
natural poses otherwise unobtainable, espe-
cially birds and animals of nocturnal habits
such as the fox, beaver, owl, skunk and
others. Note the beaver in the lower left-
hand photo who obligingly took his own
picture at night by tripping a flash trap
set on top of the dam he was engaged in
building. Or study the expression of
Mother Robin in the daytime photo above,
who seems less dismayed by the flash than
by the open mouths of her hungry fledg-
lings. Of course, the photographer’s big-
gest thrill comes when developing flash-
trapped nighttime pictures for he never
knows what will turn up on his print. An
example of this is shown in the upper right-
hand photo on the opposite page. Here the
flash setup was baited for another ani-
mal, but a sly fox was flash-photographed
in the act of purloining the bait. Note that
the guilty expression of the bait thief is
faithfully recorded. Note also the clarity
of detail in this nighttime shot.

Any camera with a shutter equipped for
flash will serve the purpose. A prime re-
guirement is a sturdy tripod which can be
adjusted to support the camera firmly on
uneven ground. Some wildlife Eﬂhnmgm-
phers attach a heavy weight to the tripod
to prevent it from being upset by rising



winds or small animals that may
pass near by. The camera always
should be protected from damp-
ness by a tight-fitting waterproof
covering. Usually it is possible to
avoid accidents and damage to the
equipment by careful selection of
the spot to make the setup. For
night shots with flash, trailside
sets generally give the best re-
sults. Baited sets may be used
effectively to lure shy animals or
nocturnal birds within range of
the camera. Before the set may be
made properly, the photographer
must know the animals common
to the locality, the areas they fre-
quent and the trails they follow.
Fresh tracks along: the regular
trails and along stream banks gen-
erally indicate that the animals
frequently pass in the search for
food. Flash traps set near dens
known to be occupied often pro-
duce novel flash photos. The draw-
ing and detail below show a typi-
cal nighttime flash setup for skunk
with a baited trip cord and single
side flash unit. The inset detail
shows a typical wiring diagram
using a lantern battery as the
power source. Note also the lower
left-hand detail on the following
page showing how a switch is
mounted on the camera to open
the circuit after the flash is fired.

SIDE

FLASH UNIT_

Sly Reynard, the fox, caught in the act of purloining bait from
a nighttime flash setup made for another animal. Note clarity

In daytime bird phetography, flash units are controlled manu-
ally from o blind. Camera is set up and hidden near the nest

CAMERA WITH
FLASH GUN



COMTALCTS

" MERCURY
SWITCH

Two types of switches used for automatic operation ; i
of flash units which are set up to be fired by trip cord Ellﬁ c}?eh;ﬁii c?]h(;:i E}EBZ; eciiwtc:) 30!:;? tlfl;
circuit and fire the flash units whenever
trip cord is moved by the animals. In the
left-hand photo an L-shaped bracket is
positioned to hold a mercury switch in the
horizontal, or open, position. When the
cord is pulled, the pivoted bracket releases
the switch, permitting it to swing down-
ward and close the circuit. The switch
pictured at the right is simple and effec
tive. A piece of thin fiber is taped to one
TURNED Tl : end of the trip cord and placed between
ALUMINUM - = the contacts. When the trip cord is pulled
SPIDER ™ g A P the insulating fiber strip is drawn out of
; g d  place, permitting the contacts to close.

For bird photography in the daytime, the
camera setup is much the same except that
the flash is controlled manually. In some
setups a blind will be needed to conceal
the photographer at a point where he can
observe the action and determine the
proper time to fire the flash. The center
photo on the preceding page, the center
l|;1'Jm:ttn::- at the left and the details at the right
elow, show how to make a blind that is
effective and easily moved from place to
The collapsible blind consists of @ number of metal place. In use, the fabric EDVEI'inE can be
ribs inserted in an aluminum spider and locked in disguised with artificial grass to make the
place with a clamp ring. Ribs are covered with fabric  blind blend with its surroundings. * * *

CONNECT IN SERJES TWO.PRONG SWITCH MOUNTED A
TO FLASH - ON PIECE OF WOOD FITTED ;

BQUIP. < / INTO VIEW FINDER ;
) |

RODS HELD IN
PLACE WITH SLEEVE #
CUT FROM TUBING

—— e e e s s  ai Ba




When mowing and edg-
ing large lawns as well as
trimming shrubbery near
by, extra trips to the ga-
rage or tool shed can
eliminated by permanent-
ly attaching an edger to
the mower dle. Hand
clippers may be carried
along by storing them be-
tween the frame and the
frame brace of the edger
as shown in the upper de-
tail. To use the edger,
which in no way inter-
feres with cutting the
grass or the use of a grass-
catcher, the mower is in-
verted and its weight uti-
lized to force the edger
into the sod. The frame
consists of two lengths of
%6 x 34-in. flat steel which
are heated and bent flat-
wise to 90-deg. angles at
one end, and then drilled
to fit over long bolts re-
placing those used to con-
nect the mower brackets
to the handle. Two shorter

lengths of flat steel serve as braces. If a

regular edger wheel cannot be purchased,
one can be improvised from a 6-in. circular-
saw blade having the teeth ground off, after
which it is sharpened. The blade is mounted
between washers and pipe spacers through
which a bolt is inserted to serve as a shaft.

Lawn Edger Assembled From Scrap Parts
Is Always at Hand on Mower Handle

ends of the frame, and the nut locked in
position by using a punch to spread the end
of the bolt. When finished, the frame is
coated with a rust preventive and then fin-
ished with a coat of enamel.

Myrlin Wieder, San Gabriel, Calif.

Multiple Mounting of Razor Blades Provides Useful Paper Shredder

If you have frequent need for shredded
paper, make a paper shredder for produc-
ing it easily and quickly from old news-
papers. This handy device not only should
supply most normal requirements but also

should eliminate the necessity for keeping
any of the flammable material on hand.
The cutting head of the shredder is made
of 10 double-edged razor blades separated
with Y4-in. wooden spacers and assembled
with 3-in. bolts. The handle, which is
formed from a 2-ft. length of heavy wire,
is turned back at the ends as shown in the
upper detail in order to fit over the protrud-
ing ends of the bolts. Washers are placed
on both sides of the wire before tightening
nuts on the bolts® .

Frederic B. Leach, Nutley, N. J.

Tape Holds Sanding Strips
In Vibrating Sander

Folded over the ends of a strip of sand-
paper being readied for use on a vibrating
sander, strips of friction tape will help keep
it in place during sustained usage until
such time when regulation strips can be
used. The tape is placed over portions of
the sandpaper where the ends come in con-
tact with the elamps.



Basket Strapped to Baby Carriage
Holds Bundles When Shopping

% — STORM-WINDOW

HAMGERS

By fitting our baby carriage with a de-
tachable basket under the handle, I made
it possible for my wife to take the baby
along when shepping and carry bundles
home without stacking them in the car-
riage. Two storm-window hangers were
screwed to the frame of the carriage and
the slotted end bent so they extended up-

ward within easy reach. All she has to do
to attach the basket is to take the ends of
straps inserted through the wicker sides,

.pass them through the hanger loops and

buckle them. If desired, the basket may be
fitted with a leather or cloth handle so
that it may be carried easily into the store
or house without difficulty.

LeRoy Herbert, Arlington, Mass.

New Blades Cut From Razor
For Modeler’'s Knife

An inexpensive
method of fashion-
ing replacement
blades for stencil
and modelmaker's
knives requires
nothing more than
a single-edged,
safety-razor blade.
Mark the outline
of the knife blade
on the razor blade,
and grind it rough-
ly to shape, leaving the cutting edge intact.
Providing a blade of the finest steel, this
method also can be used to make new
blades of special shapes, provided the out-
line of the shank is first seribed from an
old blade and the required new design then
drawn in.—George Kapitan, Bronx, N. Y.

It’s Big News . . .

. . . to every man who uses tools! The 1953
edition of that famous yearbook, Popular
Mechanics Shop Notes, now is available. It's
a whopping 240-page manual of ideas and
features to save you money, time and labor.
Shop Notes opens with an exclusive “Short
Course for Lathe Operators” by James R.
Ward, Craft Editor of Popular Mechanics
Magazine. There's a full-color section on
efficient, attractive workbenches, with
complete instruction on how to build them.
Another section covers drill presses—hun-
dreds of new ideas on using and servicing
this popular tool. There's a department for
automobile owners, kinks for farmers, easy-
to-understand photos and diagrams of
special shop techniques, and 35 pages of
tools and equipment you can make. If you
have ever lifted a hammer you'll find this
book invaluable. For $1.00, from Popular Me-
chanies Press, 206 E. Ontario St., Chicago 11.

Want to Save Money . . .

. « . yet have one of the finest equipped
home workshops in your neighborhood?
Then get your copy of Sixty Power Tools
You Can Make, the brand new 144 page
book with easy to understand step-by-step

Popalar Meckanics Bookskot

All books available from Popular Mechanics Book Department, 206 E. Ontario St., Chicago 11

directions and hundreds of photos, draw-
ings and diagrams that actually tell and
show you how you can build power tools
at little or no cost from scrap and discarded
materials. You can build drill presses, mo-
tor driven saws, sanders, lathes, grinders
and many other valuable tools. Start equip-
ping your workshop now. Order Sixty
Power Tools You Can Make from Popular
Mechanics Press, 206 E. Ontario St., Chicago
11. It costs just $2.50.

Attention, Ford Owners!

C. E. Packer, author of the famous Popular
Mechanics manuals on the Plymouth and
Chevrolet, now has written a Manual for
Ford Owmners. It covers the Ford from
bumper to bumper and tire tread to con-
vertible top in hundreds of photographs,
drawings, diagrams and exploded views. It
tells you the function of every moving part
in your car, how to diagnose engine trou-
bles, how to keep your car in tiptop shape.
With this book the average Ford owner can
save hundreds of dollars in repair bills and
get top performance from his auto. The
price is only $3.50, postpaid from Popular
Mechanics Press, 206 E. Ontario St., Chi-
cago 11.

Ne
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MOTORIZE YoU
HACKSAW

By
Carl S. Bates

IF YOU HAVE a small metalworking shop

or use steel bar or shafting to some ex-
tent in your home workshop, motorizing a
hand hacksaw will save hours of work and
can be done at a fraction of the cost of a
commercial power hacksaw. The inexpen-
sive drive unit consists of an 8 or 10-in. V-
pulley and shaft, a connecting rod and a
guide rod, a vise or clamping arrangement
to hold the work and a suitable wooden
base. When needed for handwork, the saw
can be removed from the unit in a few min-
utes. As pictured above, a separate motor
may be used to drive the saw. However, to
cut costs, the saw also may be driven by
means of a pulley and shaft chucked in a
metalworking lathe, or for light work, even
by a ¥-in. electric drill.

The detail on the following page shows
the drive unit mounted on a portable wood-
en base which, of course, will vary depend-
ing upon the particular installation re-
quired and the means by which the unit is

T Y TR FTS TS T o & P M,

driven. An 8-in. cranking pulley is recom-
mended if the saw is driven by a low-speed
motor or by lathe power. In the latter case,
a 2 or 3-in. pulley is mounted on a %-in.
shaft which is chucked in a metalworking
lathe, and the wooden base is bolted to the
lathe bed under the chuck. If a ¥4-hp., 1725-
r.p.m. motor is used, it is best to drive a
10-in. cranking pulley with a 11%-in. pulley
on the motor shaft. Should you use a 10-in.
cranking pulley, increase the connecting-
rod length to 8 in.

When mounting the pillow blocks for the
cranking-pulley shaft, space them far
enough apart to allow clearance for the an-
chor block of the guide rod. The shaft also
should clear the top of the wooden mount-
ing block sufficiently to allow the anchor
block to rock back and forth as the saw is
raised and lowered. Dimensions given in
the detail are for a steel anchor block. This
part also can be made of hardwood, but the
34-in. thickness then should be increased

FePal:
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to 1 in. to leave heavier walls after drilling
the 5g-in. shaft hole.

The two saw clamps are made of steel or
hardwood and should slide smoothly along
the guide rod. Saw pressure is brought to
bear on the work by means of either a mov-
able weight or a spring-type hold-down.
Adjusting the weight or using springs of
different tension will vary the pressure to
suit the thickness and hardness of the work.
Too much pressure as well as speed may
draw the temper and quickly dull the teeth.

Both the pulley and the hacksaw handle
are drilled and bushed to receive the ends
of the U-shaped connecting rod which are
held in place with cotter keys. A short
length of tubing will do for the saw-handle
bushing. When drilling the pulley for the
bushing, be careful to drill the hole parallel
with the shaft hole, as the connecting rod

will bind if the bushing and pulley shaft
are not parallel. To prevent vibration, coun-
terbalance the pulley with a 4-oz. piece of
flat steel fastened to the inside of the pulley,
locating the weight 2 in. from the center
of the pulley and directly opposite the con-
necting-rod bushing.

The guide rod should be set square with
the pulley shaft to prevent binding, and be-
cause of the 2Y%%-in. offset in the rod, squar-
ing is done easily by turning the rod in the
anchor block and reclamping. The work to
be cut is held in a drill-press vise or a sim-
ple vise improvised by bolting a wooden
block to the base and clamping the work
against the block with a C-clamp. Note that
this block can be set at various angles.

Best results are to be had by setting the
blade to cut on the pull stroke, the length of
stroke being about 31% in” * ok ok

Adjustable Curve for Home Shop Improvised From Hacksaw Blade

Having several
short ares of dif-
ferent radii to
scribe on a sheet of
plywood, I found
that an adjustable
curve for this type
of work could be
formed from a

standard hacksaw blade and a length of stiff
wire. The wire was bent at one end to keep
the blade from slipping off, and then passed
through the holes in the ends of the blade.
By sliding a cork, which was impaled on the
wire, against the end of the blade, I was
able to change the arc as necessary for the

particular layout work.
G. E. Hendrickson, Argyle, Wis.
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Saw-Table Extension Supports Large Work

By making an extension
for your circular-saw ta-
ble, you not only can in-
crease the capacity of the
saw but you also can sim-
plify the handling of ply-
wood and wide boards.
Dimensions for the unit,
which is constructed with
dowels mounted in a
frame made from 1 x 2
stock, are determined
both by the size of the
saw and the type of work
to be undertaken. After
cutting two endpieces,
which together with the
total thicknesses of two
sidepieces are equal in
length to the width of the
saw table, drill holes for
the dowels, spacing them
about 214 in. apart. When
assembled, these pieces
will form two sides of the
frame. Now place one of
the endpieces over the
other supporting mem-
bers and use it as a jig when drilling dowel
holes in them. After cutting the dowels to
uniform length, insert them in one of the
endpieces and slip the other members over
them one at a time, tapping them into posi-
tion with a mallet. This done, fit ends of the
members into grooves cut in the two side-
pieces and secure with glue and nails. Next,
in order to bolt the extension to the saw
table, drill three holes in one of the end-
pieces as shown, to align with holes usually

SAW TABLE

BOLTED TO —

e a

found along the edge of the table. If these

do not exist, drill a hole in the center and
one about 2 in. from each end of the table
edge. Care should be taken when drilling
to make sure that the top of the extension
will be even with the top of the saw table
when bolted together. Finally, cut legs
from 1 x 2 stock and bolt them to the outer
side of the extension to provide the neces-
sary support for heavy work.

Don Murphy, Springfield, Mass.

Simple Unit for Testing Hydraulic Brakes

A surplus hydraulic hand pump, com-
bined with a reservoir, pressure gauge,
shut-off valve and a hose that can be cou-
pled into the brake line, will provide an

inexpensive pressure-testing unit for hy-
draulic-brake systems. Assemble the parts
as shown in the accompanying illustration
and mount on a wooden base. After pres-
surizing the brake system, the shut-off
valve may be closed to hold pressure in the
system, thus providing a means for check-
ing a system for even the slightest leaks.

Rubber Band on Ruler
Prevents Slipping

Stretched over a ruler or scale length-
wise, a Ys-in. rubber band not only will
help prevent it from sliding off a drawing
table, but also will help prevent it from
slipping when being used. In addition to
this, the thickness of the band will cause
one edge of the ruler to be raised slightly,
thus making it easier to pick up.

N. C. Darling, Orleans, Mass.
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= e jointer as a machine strictly for plan-
5 STRAIGHTEDGE CHECKS B f2] ing, take note that there's much more to
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FOR TARE NS be had from this versatile workshop power

tool. In addition to mere edge and surface

. planing, your jointer can double as an effi-

cient shaper; in fact, some of the jobs it

performs cannot be accomplished on any
other machine,

Table alignment: Before a jointer can

produce accurate work its tables must be

UNEVEN AND NOTCHED

REAR TABLE TOO LOW in perfect alignment. For most work, the

rear table must be set at exactly the same

. BEVELED CyT height as the blades in the cutterhead,
. Fig. 1, but for all work it is most important

that the tops of both tables be in perfect
alignment, crosswise as well as lengthwise.
Fig. 2 shows how to make a five-way check
of table alignment. When the rear table is
set too high or too low, notched and tapered

irfaces result similar to those pictured in
Figs. 3 and 4.

Cut with the grain: Whenever possible,
cut with the grain of the wood, not against
it, Fig. 5. Where the grain direction
changes, especially in the case of birch
beech and cherry, take light cuts and feed
slowly. Dull knives cutting against the
grain produce a rough surface and require
much more pressure on the work than
when knives are sharp. Fig. 6 shows the
correct way to cut end grain with a jointer.
To prevent the wood from splitting at the
end of a cut as in detail A, Fig. 6, make it a
practice to start the cut at one edge and
then reverse the work and cut toward the
starting cut as in detail B. Another method

gk
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When planing thin stock on o
joeinter, make it a habit to al-
ways use o work hold-down as
pictured in Fig. 7. Helding the
work by hond as in Fig. 8 is a
dangerous practice which in-
vites serious injury to operotor

often used to prevent splitting is to back up
the edge of the work with a scrap block,
as pictured in detail C.

Edge planing: For accurate work in edge
planing, the pointer on the fence scale
should be set at zero when the fence is at
an exact right angle with the front table,
Fig. 10. When feeding stock as in Fig. 11,
apply just enough side pressure to hold
it firmly against the fence, and enough
downward pressure to prevent chattering,
especially on hardwood. Chattering often
indicates dull knives. Always make it a
practice to keep the cutter guard in place
except for certain operations that require
its removal.

If the regular fence does not provide suf-
ficient support for wide stock, or stock held
edgewise when planing end grain, screw
on an auxiliary fence of plywood, Fig. 12
Bevel the bottom edge of the auxiliary
fence at a 45-deg. angle, making it conform

) the lower edge of jointer fence to pro-
vide clearance when cutting acute angles.




6 EXAMPLES OF MOLDING MADE ON JOI

b
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PICTURE-FRAME MOLDING MADE BY 5 CUTS
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4 ~< WORK REVERSED

B
45" CUTS &7%° CUT FOR 22':" CUT

FENCE POSITIONS

Most jointer fences tilt both ways. When
the fence is set at an obtuse angle, Fig. 13,
downward pressure on the work is apt to
move it away from the bottom of the fence,
causing inaccurate work. Therefore, many
operators prefer tilting the fence in the
opposite direction, Fig. 15, However, this
Eosition brings the hands closer to the

lades, requiring extreme care, and nar-
row work should not be planed in this
manner without using a work hold-down,
Fig. 16, which grips the work at both the
side and the end. Whenever angle cuts are
made, you can get accurate results by first
mar]l:in the intinded cut on t}:ie e:;d forn the
stock, then marking a perpendicular from
this to the corner anﬂividing this line
from corner to curve into equal divisions,
Fig. 14. Set the cutter depth to equal one di-
vision. Before making the last cut check the
remaining stock with the cutter depth.

Moldings: Six examples of moldings hav-
ing straight and cove cuts are shown in
Fig. 18. Fig. 19 shows a picture-frame mold-
ing formed with five cuts. To make cove
cuts, remove the cutter guard and fence as
in Fig. 17. Then clamp a straight wooden

i

Y, > S W{ guide across the front table so that the
ﬂfgg{@ _mﬁwﬁ%ﬁ be fed diagonally into the cutter.

= work mai
: The work also can be fed parallel to the
cutters, in which case each bite can equal
only the distance from the blade edges to
the cutterhead. When cutting open coves
diagonally, the work crosses only part of
the cutter. If the straight part of a cove cut
is wide enough, it may ride on the rear
table which is kept at cutter height, When

g 5 D ————
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CENTER LINES

SETUP FOR CUTTING
ROUND TENONS ON
ROUND STOCK

a cove cut is enclosed, Fig. 18, the stock
passes over the entire cutter, in which case
the rear table must be lowered to the same
level as the front table. An enclosed cove
will be part of a circle if the work is fed
parallel to the cutter blades, but the center
of the cut will be flat when the stock is fed
at an angle. The width of the flat portion
of the cove increases as you approach a
right-angle feed. For diagonal cuts partic-
ularly, a slow, steady feed is necessary to
produce a relatively smooth surface wrﬁich
requires only sanding. The ends and edges
of all the cutter blades must be lined up
perfectly for best results. Always feed
against the cutter, never with it.

Figs. 19 and 20 show the three steps in
rounding an edge at a radius up to 1 in.
First scribe an arc on the end of the stock.

Then take 45-deg. cuts, followed by a 67%%-
deg. cut. For the last cut, screw an auxiliary
fence to the regular fence, the auxiliary
fence being beveled to 22% deg. on your
circular saw., Then set the fence for an
acute angle of 45 deg., reverse the work and
feed it, using the safety hold-down, Fig. 16.
Remove perceptible edges with a block
plane and fine sandpaper.

Surface planing: For surfacing long stock
and also for edge planing, a pair of roller
supports as shown in Fig. 21 is very con-
venient. They lessen effort and increasé
accuracy in planing long stock that is so
difficult to hold down properly at the be-
ginning and end of a cut. Surface-planing
straight stock is relatively easy. Several
light cuts always give the best results. If
thin stock is wider than the hold-down,

I DIVISION MARK WHERE
l BLADES START TO CUT

WORK

Sguare Tapers =
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back it with a thicker piece of the same
width. Warped and twisted stock are best
surfaced on a regular planer as it is diffi-
cult to dress squarely on your jointer. Gen-
erally it's best to true one edge first if the
sides are not extremely uneven. But some-
times dressing down high spots on sides
precedes edge planing. Locate the high
spots by sighting with a try square and
dress them down with light cuts before
planing the entire width. Keep the trued
edge firmly against the fence in order to
prevent rocking, particularly if the under-
side of board is rounded. Sometimes badly
warped or twisted pieces can be brought
down to thinner and narrower pieces that
are usable, as shown in Fig. 22,

Rabbets and tenons: For cutting rabbets,
set the fence the required distance from
the ends of the blades near the rabbet
ledge, removing the cutter guard. Deep,
narrow rabbets may be cut in one pass,
wide ones in several passes, lowering the
front table with each pass. Stock may be
held vertically against the fence or flat on
the table.

To cut square tenons as in Fig. 23, set
the fence to correct cutting width and then
rest the stock against the squared end of a
wide piece which is slid along the fence.
Square tenons on round stock, Fig. 24, may
be cut by holding the stock in a V-groove
cut in a block which is slid along the fence.
Centered crosslines at right angles are

59 4

marked on the end of the stock and should
line up with the index mark on the block
as in Fig. 25. To cut round tenons on round
stock, follow the method shown in Fig. 26.

Square tapers: In planing a square taper,
as in Fig. 27, first mark the start and the
end of the taper and also its depth. Then
divide the length into equal parts, each be-
ing less than the length of the front table of
the jointer. Mark the divisions on all sides
of the stock as shown in Fig. 28. The piece
illustrated is 1154 in. square and is to be
tapered to 34 in. Therefore, a 33-in. thick-
ness must be removed from the end of each
side. As the piece is marked off in three
divisions, three equal cuts of 1§ in. each are
made. If only the first and second sections
were to be tapered, you would take two
Me-in. cuts. The first cut starts at the divi-
sion mark between the first and second
sections, with the work just touching the
cutter blades as in Fig. 29. A thin support
block between the work and the rear table
is slid along with the work until the first
section gets on the rear table. The second
cut is started the same way at the division
mark between the second and third sec-
tions; the third cut is started at the end of
the third section. Each side of the stock is
similarly planed.

For short, square tapers use a stop block,
detail A, Fig. 30, to get tapers on all sides
started at the same point. Stopped tapers,
forming a raisad portion or boss as in de-

TN SETRTTY A TS O OW BTN ANTT A BTY SN



tail B, can be made by first tapering the
short end on all sides, using a stop block.
For successive cuts which form the curved
underside of the boss, both tables are low-
ered the same distance, maintaining their
difference in height. When laying out the
boss before cutting, remember to make al-
lowance for successive cuts that will reduce
the width. Then the rear table is returned
to cutter height and the long tapers are
made as in Figs. 28 and 29, setting the front
table lower to allow for the boss. In this
case, a stop block is used at the rear table
to limit the travel of the work, so that cut-
ting will stop at the boss. Here, also, suc-
cessive cuts will narrow the space left for
the boss. You can also form club feet on
square, tapered legs as in detail C.

Round and polygon shapes: For planing
pieces round or to any polygon shape, use
a fixture like the one shown in Figs. 31 and
32. Each end block has a sliding center
holder to accommodate different sizes of
work and to make adjustments for taper-
ing. Center holes are drilled or punched in
the ends of the stock. The side member
slides against the fence. The adjustable
block does not ride on the front table but
the stock projecting beyond it slides on the
tables. The center point of the adjustable
head is a long screw, the point of which
projects through a hole in the sliding cen-
ter holder so that the screw can turn. A
vertical slot permits the screw to be ad-

justed to various heights. When the screw
is driven into the work and tightened, the
work is drawn snugly against the block so
it will not turn freely, yet can be turned by
hand. The cross-sectional shape to be cut
is marked on the end of the work. This end
goes onto the fixed block, which is under-
cut to make the marks visible. As an alter-
native to marking the end of the stock, an |
indexing disk may be used.

One of the unusual operations on a joint-
er is the planing of a tapered, round furni-
ture leg l}::aving a club foot. First plane the
piece round, using the fixture in Fig. 32.
Then arrange it for taper planing, but in-
stead of cutting entirely to the end, use a
stap block, Fig. 33, to limit the cut and form
the club foot.

Stopped chamfers and recesses: You can
use your jointer to plane stopped chamfers
and recesses. See Figs. 34 and 35. Lower
both tables equally to cutting depth. For
chamfers, set the fence at a 45-deg. angle.
Pencil marks on the fence will serve as
guides for starting and ending the cuts, or
stop blocks can be used. The latter method
is preferable for cutting stopped recesses
since the blocks also prevent the work from
kicking back when lowered on the cutter-
head as indicated by the dotted lines in Fig.
34. To prevent a rough surface at one end
of a stopped chamfer or recess where the
cutting stops, make two cuts, one from each
end to the center * X
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Farm Trailer Mounted on Three Wheels
To Provide Maximum Maneuverability

The outstanding feature
of this three-wheeled oil
and gasoline trailer, de-
signed and built by one
farmer for use in the field.
is its single front wheel
which makes possible ex-
tremely turns. The
“fifth wheel” on which the
front wheel pivots was
made in the farm shop, as
were all fabricated parts,
with the exception of the
tank and various old parts
that were used. Tread of
the rear wheels is adjust-
able to straddle wvarious
row crops. The box in
front is used for carrying
tools.

Auxiliary Jaws Hold Hexagon Stock in Four-Jaw Lathe Chuck

The difficulty of accurately chucking
hexagon work in a four-jaw chuck can be
overcome by using two auxiliary jaws
which fit over opposite jaws of the chuck.
A deep slot is cut in one end of each aux-
iliary jaw to fit over the chuck jaw with a
firm push fit, while the opposite end is
grooved to fit one corner of the work. With
these jaws mounted on the chuck jaws, the
work can be centered accurately and held
securely without damage to the surface or
corners of the work. If the chuck-jaw slot
is machined to a firm push fit, the clamps
will remain on the jaws when chucking the
work, but a setserew can be inserted in one
side if desired to hold the jaw in place. Ends
of the auxiliary jaws, if made from cold-
rolled steel, should be hardened if they are
to be used extensively.

TO AT
CHUCK JAw

TAP % .20

Wooden Strip Reduces Size
Of Circular-Saw Insert Slot

Rather than attempt to devise a make-
shift insert when the slot in your eircular-
saw table is too wide for cutting thin stock,
fill the opening with a slotted, wood strip.
Rabbet the strip to fit flush with the
top surface of the insert and mount it in
place with model-airplane cement. Then
lower the saw blade, screw the insert in
place and slowly raise the blade to cut a
slot in the strip.

Nonspillable Water-Pail Holder

Instead of discarding an old pail that
leaks, nail it in a corner of a calf’s stall or
wherever livestock are watered. This will
provide a holder for another pail containing
water and will prevent it from being upset-

Joe Mileska, Mattituck, N. Y.



When unloading small
grain into an elevator
hopper or dumping sand
for cement work from a
trailer bed, a hand-oper-
ated hoist has several dis-
tinet advantages. When
unloading grain, the rate
of flow from the endgate
port can be controlled
closely, When unloading
other materials the entire
load or only a small part
of it can be dumped. The
hoist frame is made from
steel angles and is mount-
ed on the forward end of
the stationary bedframe.
Steel cable from the winch
drum passes through a
single sheave mounted at
the top of the hoist frame,
while the free end is at-
tached to the pivoted bed-
frame. The winch, which
is equipped with a ratchet,
is mounted on a flat-steel
bracket and is fitted with
a crank having a 12-in.
throw. — A. M. Wettach,
Mt. Pleasant, Iowa.

Hand-Operated Hoist Mounted on Trailer Bed
Permits Controlled Dumping of Loads

Hollow Test Bar for Checking Lathe-Center Alignment

GROUND
AFTER ASSEMBLY
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Careful toolroom machinists always
check alignment of the lathe centers before
setting up precision work, and many of
them use a hollow test bar like the one
detailed. Tool-steel plugs are shouldered
at each end and one projection on each
plug is turned to a press fit in the end of
a short length of Shelby tubing. Both ends
of the tube are faced before the plugs are
inserted, and the outer ends of both plugs
are center-drilled before insertion. The
collars on the plugs are rough-turned .002
to .003 in. oversize, then hardened and the
temper drawn. After pressing the plugs
into the ends of the tube, the assembled
bar is mounted between centers and the

collars are ground to 1 in. in dia., the di-
mension being held within plus or minus
.0005 in. In use, the bar is mounted between
centers and a dial indicator of the tool-post
type is run up to one of the collars and
adjusted to read zero. Then the indicator
is moved to the second collar and the read-
ing checked. If the indicator still reads
zero the lathe centers are precisely in line.
The careful machinist always wipes the
work to remove dust and oil and also cleans
the contact points before taking readings.

Easy Way to Drive Ground Rods

Instead of trying to drive a long ground
rod for use in electric wiring, telephones
ete., simply push the rod into the ground
with the aid of a little water. First, start
the rod into the ground, then remove it and
fill the hole with water. Again push down
the rod as far as it will go and raise it. This
will allow more water to run into the hole
so that the ground can be softened and the
rod again pushed farther into it. Doing this
repeatedly will enable you to drive an 8-ft.,
15-in. rod into the ground very quickly. If
you have a garden hose available to supply
the water, the job can be done much more
quickly than when using a bucket or other
container to carry the water.

I. R. Hicks, Centralia, Mo.
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CARBIDE

Part 111

rl‘HE OUTSTANDING qualities of car-
bide, the wonder cutting metal of in-
dustry, and methods for f[tting various
metal and wood-cutting tools with cast-
alloy and cemented-carbide tips, were dis-
cussed in Parts I and II of this series. In
this, the last part of the carbide story, you
will see a few of the results of an extensive
survey conducted by one of the carbide
manufacturers—factual production reports
that tell the reason why carbide is one of
the prime factors in America's fabulous
industrial output. The report on the oppo-
site page is typical of many.

No small achievement of carbide is its
ability to cut threads of minimum interfer-
ence and a quality comparable to those
formed by grinding. The result of this
finding was the development of a special
automatic engine lathe capable of high pro-
duction, which performs the functions nor-
mally accomplished by the lathe operator.
This lathe feeds the tool into the work by
a predetermined amount on successive cuts
until the desired thread depth is produced.
Then the lathe is automatically stopped for
unloading and chucking of the following
piece and the cycle resumes.

Standard carbide-tipped tools designed
for threading are available in a variety of
sizes and in grades of material suited to
cutting plastics, brass, bronze, cast iron,
aluminum, steel and other metals. How-

L R TN — & s B
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Photos courtesy Ingersoll Ailling Machine Co.
Photos above picture giant aluminum scalping ma-
chine and its 91-in., 9-ton face mill. Carbide blades
of huge cutter take o &-in. bite from the surfoce of
7 x 12'2-ft. ingots at rate of 360 i.p.m. Machine re-
moves impurities before ingots are sent to rolling mills

ever, the successful operation of carbide
threading tools is dependent to a consider-
able extent upon the preparation of the
tool before mounting it in the lathe. Re-
member that carbide, although it is ex-
tremely hard and has a tremendous com-
pressive strength, is comparatively brittle
when placed in shear.

Fig., 2 shows a 60-deg. threading tool
which is ground on the face of a grinding
wheel so the clearance faces are flat. Note
how two 4-deg. angles ground on a 60-deg.
angle provide an 8-deg. clearance at the tip
of the tool. Grinding the side clearances
on the periphery instead of the face of the
wheel will increase this angle beyond the
recommended 8 deg. due to the concavity
formed by the wheel. See Fig. 5. However,
this can be corrected to some extent by
rocking the tool up and down while grind-
ing. Note in Fig. 3 how an extra 6-deg.
clearance angle is ground on the end of
the tool and a flat on the tip. Then a land
is ground all around the edge of the tool
and clearance and rake angles lapped.

The ordinary bench grinder is satisfac-
tory for producing these cutting edges, us-
ing silicon-carbide grinding wheels in or-
der to prevent checking of the carbide tip.
These wheels are usually of a green color

Fe L Fal}
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and are identified by the designation SiC

on the plate. As some manufacturers pro-
duce black or gray silicon-carbide wheels
there is a possibility of confusing them
with aluminum oxide. When in doubt, use
the green color for identification. Silicon-
carbide wheels may also be used for grind-
ing the steel shank of the tool, but they
must be cleaned to prevent glazing.

Use a coarse-grit (60) open-bond wheel
for the first rough-grinding operation. This
wheel will wear rapidly, continually ex-
posing clean, sharp, cutting edges. For the
second grindinﬁ to reduce the depth of the
scores caused by the coarse wheel, use a
120-grit close-bonded wheel, but do not
attempt to remove large amounts of stock
with this wheel as serious damage to the
carbide may result. Do not force the tool
into the grinding wheel. - A slight pressure
combined with rocking of the tool, as in
Fig. 5, produces more efficient grinding.
Keep the wheel clean, dressing it fre-

Corbide-tipped threading tool is finish-lapped on
revolving disk or flat plate, using diamond pewder
as obrasive. Disk is cost iron, steel or hardwoed

TGDTTIT AT AT ELTA AWNTD



Photo courtesy Tngersoll Milling Machine Co,

Another opplication of carbide cutters in heavy in-
dustry is demonstrated by multiple eylinder-block bor-
ing machine. The cutters are of the close-blade type

quently. Fig. 4 shows a simple holder for
carbide triangular inserts, the T-deg. nega-
tive angle providing sufficient clearance for
even 12-pitch threads.

The ground bit can be lapped on a cast-
iron, mild-steel or hardwood disk impreg-
nated with diamond powder. Use a No. 4
or No. 5 powder blended with a carrier,
or blend a plain diamond powder with
olive oil to serve as a carrier. Fine-grain
boron-carbide particles (220 grit or finer)
may be used as a less-expensive substitute
for diamond powder. Chuck the disk in the
lathe and hold the tool against the revolv-
ing surface as in Fig. 6. If you prefer, the
bit can be lapped by hand, Fig. 7.

Actual cutting of the threads differs
slightly from the practice used with car-
bon or high-speed-steel tools, the position
in which the bit is set in the tool post being
of utmost importance. It must be set on the

* centerline, or slightly above, so that a slight
negative back rake results, as in Fig. 1.
Never position the tool at an angle that
produces a positive back rake. Light feeds
are recommended — .0025 to .003 in. per
pass—and because of this, power require-
ments are not excessive. The standard
small metal lathe with a 143 or ¥2-hp. motor
can be operated at relatively high surface
speeds when machining common steel.
Cast iron, plastics and aluminum permit
even higher speeds. For best results, don’t
use a lubricant when threading and re-
move the bit from the work before stopping
the spindle. * k &

Informa :
Vm}ln?: mnrharp?lﬂh Sterling Steel & Carblde Corp. nnd

Performance chart at the right compares the number
of parts turned out by cast-alloy (carbide) cutters
with the number produced by high-speed-steel cutters
before grinding of bit is necessary. Drawings show
the type of work and cutter used in each case




Handy Rubber-Band Container

To overcome the tendency of rubber
bands stored in a desk drawer to spill eas-
ily from an open container, or to fall out
in clusters when one is removed from a
pack, keep them in a small box secured
with several bands as shown. Either a
cardboard or wooden box may be used and,
preferably, should have approximately the
same length as the bands to be stored in it.

Charles H. Hardy, Los Angeles, Calif.

Cutting Left-Hand Threads
With Right-Hand Tap

This trick will
work in an emer-
gency when the
job requires a left-
hand thread and
there is no regular

HOLES die available with
OVERLAP which to ecut it.

Drill two overlap-
e ping holes in a

block of hardwnnd using a bit of the same
diameter as the rod or bolt to be threaded.
Then make the setup shown in the detail
for threading a short bolt. When threading
a rod in this manner it will be more con-
venient to place the tap in the horizontal
ition. A slight flat filed on the rod or

It will often aid in starting the thread.
L. M. Lefler, Abilene, Tex.

Bendmg Conduit “By Eye"

T UNE OF When measure-
1 SIGHT | ments between
N e ' outlets permit
Lol i e . some latitude in
)

directional bends
in conduit, electri-
cians often save
time by placing
the bender on the
conduit and then
locatmg it by 51ght1ng straight down over
the up end of the bender to the dimension
mark. When the bend is made the portion

L L Do |

bent at right angles will be approximately
on a line with the original line of sight °
This trick often saves considerable time |
consumed in making individual measure-
ments and separate calculations. .
B. Franklin, Azusa, Calif

Clipboard Aids in Tracing Work

You will find a clipboard of the type
shown in the photo ideal for holding trac-
ing paper over work that is to be copied
In use, place the work to be traced on the
board and put the transfer paper over the
top of it. The clamp on the clipboard will

hold the tracing paper in position, permit-
ting it to be removed several times if neces-
sary and then reregistered quite easily. In
addition to holding the tracing and the
work in register, the clipboard also pro-
vides a “desk” on which to work.

Positive Action for Vise Jaws
From Auto-Valve Spring

The action of a bench vise can be made
much more responsive if a spring is used
to take up the slack that ordinarily exists
in the lead screw. After the screw has been
turned out and the vise taken apart, slip
an auto-valve spring, or any other spring
similar in size, over the screw as shown.

J. W. Rocke, Atkinson, Neb.
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Radius of circle is measured from pivot bolt to saw
blade, above, and cress slide is clamped in dovetail
groove with wooden strip as in detail. To make cut,
work is held steady while baseboard is toward blade

Circle-Cutting
Fixture

WITH THIS easily made fixture, a circular
saw can be used to cut wooden disks of any
reasonable diameter. The fixture, which
consists of a baseboard and an adjustable
cross slide, holds the center of the work at
a distance from the saw blade equal to the
desired radius of the circle. e drilled
work is held stationary while the entire fix-
ture is moved back and forth to make the
cuts. After each pass, the work is rotated
slightly in a clockwise direction on the piv-
ot bolt. Several passes will remove most of
the excess stock from around the circle,
leaving a rough edge. This is eut off by hold-
ing the baseboard so the saw blade comes in
contact with the edge of the work and then
rotating the stock by hand. A cleat glued
to the underside of the baseboard slides in
the saw-table groove, and a bowed wooden
strip presses against the cross slide to hold
it in position.

Worn Plane Iron Too Short for Regular Use Makes Ideal Scraper

When a plane iron has been ground down
so many times that it no longer can be used
for planing, don’t throw it away. It still will
serve as an excellent cabinet scraper.
Sharpening differs somewhat as compared
to a regular scraper blade in that the bev-
eled edge is burred by simply rubbing it
back and forth on an oilstone in a manner
normally used to hone the edge of any cut-
ting tool. Here, however, instead of remov-
ing the burr by finally stroking the plane
iron flat on the stone, the burr is left intact.

Frank M. Butrick, Jr., Alma, Mich.
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PING FOR TOOLS

JOINTER

1. HEAVY-DUTY TURNING TOOL consists of special
alloy steel shank with a clamping device designed for
holding carbide blanks. Shape and weight of the
shank ochieve maximum rigidity ond at the same time
provide for utilization of 50 to 60 percent of corbide
blank for effective work on heavy roughing cuts

2. KNIFE-SETTING GAUGE for use on small jointers
simplifies the job of resetting the knives ofter grind-
ing. Sharpened knife is clamped in a holder located ot
the end of the gouge frome, where it is held securely
at proper angle. Then gauge is placed on rear jointer
table and moved back until knife enters slot in heod

3. NONSLIP BELT running on notched pulleys trans-
mits power with the positive action of o gear drive.
Widely used in industrial opplications where power
must be delivered at high speeds without vibration
and excessive noise. Helically wound cable embedded
in synthetic-rubber body of belt eliminates stretch

POPITLAR MECHANICS



4. DISPOSABLE CIRCULAR-SAW BLADE eliminates
setting and filing as blade is discarded when dull.
Blade has hardened, spaced teeth which cut exception-
ally fast, smoothly and quietly in both hard and soft
woods. Stays sharp many times longer than conven-
tional blades. Available in 6 to 16-in. dia. at low cost

5. CORNER CLAMP provides a simple, sure means of
clamping mitered picture frames, screen frames, right-
angle butt joints and mortise-and-tenon jeints in a
wide variety of work. Takes stock up to 2% in. wide
and any standard thickness. Angle frame has slots in
flanges to allow for nailing joints, as in picture frames

6. WHEEL PULLER removes pulleys, gears and bear-
ings, without breakage, from shafts on motors, refrig-
erators and washing machines as well as light indus-
trial equipment. Has a dia. copacity of 5% in. and a
reach from the end of the shaft of 3 in. Forged from
alloy steel and heat-treated for maximum strength

ATV ELERER 1059

7. BUILDER'S LEVEL has a colored plastic frame and
exceptionally large glass vials designed for easy
reading from o distance of several feet above eye
level. Vials are permonently cemented into plastic
frame. Liguid in vials will not freeze and will remain
fluid through extremely wide temperature variations

8. ALIGNING JIG permits accurate freeshand work
with a portable electric drill in either wood or metal.
Held in one hand and placed flat on the work, the jig
guides the drill bit inte werk en a line perpendicular
to surface. Supplied with bushing holder and five
drill bushings ranging from % to % in. by 32nds

9. DIAL DEPTH GAUGE simplifies accurate depth
measurements in small, blind holes, recesses and slots,
Dial is mounted on a knife-edge bose and needle is
actuated by an anvil which can be positioned relative
to surface of work by viewing it through opening cut
in base. Parts are hardened, ground and lopped

e



Scraper Fitted Over Broom Handle

HAMDLE OF
" BROOM

HOSE

One janitor who found that doing a thor-
ough job of sweeping corridors was slowed
by bits of paper that stuck to the floor, now
saves time and work by using a rubber
scraper to loosen the paper. The scraper,
which is fitted to the top of the broom
handle, is made from a short section of
garden hose. One end of the hose is ser-
rated, as shown in the detail, and the section
is pressed over the handle so that the serra-
tions project beyond the end. If the scraper
tends to be pushed up the handle when in
use, one or two carpet tacks driven through
the hose will anchor it to the wooden
handle.

Tubing Turned Between Centers

,- m-.. 'ﬁ7 Short steel plugs

turned to fit the
ends of tubing and
drilled accurately
for the lathe cen-
ters allow the out-
side diameter of
the tube to be ma-
chined concentrie
with the bore. If
the ends of the tube have been turned
square, a shoulder can be added to each of
the plugs as in the upper detail. This will
limit the distance that the plugs can be
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pressed into the tube. However, if the ends
of the tube are to be machined, turn the
plugs straight or with a reduced diameter
on the exposed portion, as in the lower
detail. This will permit the lathe tool to
be fed to the end of the work. To keep
shoulderless plugs from being pushed com-
pletely into the tubing by pressure of the
centers or the cutting tool, insert a spacer
inside the tube between the plugs. The
spacer may be simply a wooden dowel hav-
ing a diameter slightly less than the inside
diameter of the tubing. In either case, the
lathe dog used to drive the work should be
clamped to the tubing itself rather than to
one of the center plugs.

C. W. Woodson, Chicago.

Tape Keeps Sheet-Metal Template
From Shifting on Work

When a sheet-
metal template is
being used to lay
out identiecal units,
the difficulty of
keeping it from
shifting on the
work is overcome
easily by sticking

tape to the under-
side ﬂf thE tem- FRICTION TAPE

plate. The stickiness of the tape does the
trick and, in addition to helping hold the
template in place, raises the template
sliggtly to allow it to be picked up more
easily. A couple of tabs usually are suf-
ficient, depending upon the size and shagg
of the template. In some cases, it may
better to place a tab at each corner.

Making Abrasive Polisher

To make a high-speed abrasive reamer
for smoothing inside holes in small parts,
slot the end of a ¥-in. brass rod to take a
strip of abrasive cloth. If a hacksaw is used
to slot the rod, be sure to wedge the abra-
sive cloth firmly in place.

Clinton R. Hull, Costa Mesa, Calif.
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Produces “Big” Music

MUSIC in the “grand manner” is produced
by the small all-electronic organ illustrated
in photo A. When the organist goes into
action on this comparatively small Conn-
sonata console, gigantic amplifiers, a num-
ber of large speakers housed in special
cabinets and two mammeoth horns suddenly
become tremendously alive.

This system was installed by the C. G.
Conn Ltd. engineers for the nominating
conventions at the International Amphi-
theatre in Chicago. It was designed to an-
ticipate unusually high noise level and the
large size of the building. Power from
these speakers and horns was estimated to
equal the output of 3000 home-size radios.

The small electronic console produces
powerful organ tones from many tiny vac-
uum tubes—one individual tube for each
pitch note. A view of the generator units
and ranks of amplifiers is shown in photo
C. The gigantic size of the speakers and
horns can be appreciated by comparing
them with the dwarfed figures of the lady
and man in photos B and D. They were
inspecting them just before the horns and
speakers were hoisted into position 10
feet below the 80-foot ceiling.

Small Electmnicbra
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NES'I'ED LOUDSPEAKERS FOR

By Dr. R. C. Hitchcock

HESE TWO loudspeaker enclosures

nest to make a single unit, photo B,
approximately 10 x 28 in., about the size
of a suitcase, and weigh 29 1b. Separated,
they make two excellent-quality speaker
units for portable public-address (PA)
work. Single, extended-range 8-in. loud-
speakers adequately reproduce the high
treble tones, and a specially designed back-
loaded enclosure provides solid bass tones.
Note particularly that no absorbing mate-
rial is used in this type of enclosure. This
method of construction makes the output
nearly twice as loud in the low-tone region
as if completely enclosed.

Many desirable features are built into
the units illustrated in Figs. 1, 2, 3, 4 and
3. The cables are attached to the jacks.
These closed-circuit jacks are installed on
each enclosure; and the wiring (Fig. K)
takes care of phasing. These electrical con-
nections must be followed exactly. Connect
a 1'a-volt dry cell plus terminal to the
phmm plug tip, the negative terminal to
the plug shank. When so connected, the
speaker cone should move out. This is im-
portant as it allows series operation of both
speakers without any “dead” spots. Merely
connect one speaker plug to the 8-ohm out-
put of the amplifier to use the No. 1 speaker
alone. To use the No. 2 speaker in series,
plug the No. 1 speaker into the 16-ohm
amplifier output (or the 8-ohm output if
the amplifier does not have a 16-ohm tap)
and then plug the No. 2 speaker into the
No. 1 speaker jack. During construction,
it is a good idea to try No. 2 plug in No. 1
jack, and test the No. 1 plug with a 115-




PORTABLE PA

volt dry cell. Both speaker cones should
move the same way (in or out). In addi-
tion, try the No. 1 plug in the No. 2 jack
and test the No. 2 plug with a dry cell. If
you have followed diagram K, the cones
will move in the same direction, and they
will be phased correctly. Use closed-cir-
cuit jacks of a reliable make and, since
jacks vary in size, mount them so that they
will not strike the speaker chassis.

Ordinary rubber-covered cord of the
type used for table lamps may be used for
cables. You may wish to have the No. 1
speaker with a 10-ft. cord, and the No. 2
speaker with a 20-ft. cord, for use in dif-
ferent locations. Cables up to 50 ft. long
will work satisfactorily. When in use, the
cable enters through the opening between
the baffle, item 11, and the bottom, item 4.
When stowing the cable for transporting,
coil it up and tuck it behind the strip, item
12, which is spaced % in. from the bottom
deflector, item 3. The phone plug at the
end of the cable is held in a fuse clip
screwed to item 3.

The speaker units are front-mounted as
shown in Fig. D, the hole in the speaker
plate being made large enough for the
speaker frame to drop through to the rim.
The rim is held securely in place by Y4-in.-
mesh wire cloth, which is fastened by
washers and roundhead screws. The bass-
tone opening at the bottom is 14« in. wider
than the top structure which houses the
speaker unit—to allow for nesting. Note
that item 11 has a double width dimension,
914 in. at the top (at the 70-deg. angle) and
96 in. at the bottom of the opening, Fig. H.

Three sets of glider feet, item 17, are
shown in Fig. D. One set is used on the

gL W a=htrheoBE Pz <z ]
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bottom of each speaker enclosure and the
third set is mounted opposite the carrying
handle, so that the complete unit may be
set down on them as in Fig. D. Suitcase
catches, not shown, hold the two units to-
gether for carrying.

For PA work it is essential that the high
tones, which come on a beam from the
speaker cone, be directed to the ears of
the audience. A table or stool may be
used, but a much better idea is to employ
the large, easily positioned tripod stand,
shown in Figs. 3 and 4. This stand folds com-
pactly and when set up moves readily to
any desired location on its casters.

(Continued to poge 234)
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RADIO and TELEVISION
TODAY

'y VISION-broadcasting techniques em-
ploved by the various networks during the
past few months, especially at the recent
enventions, caused much favorable com-
ment from TV-set owners. For example,
IBS introduced a method of covering major
jlews events by using its newly perfected
Wwedge-wipe amplifier device illustrated in
photo A. The special switching device, op-
frated by a technician, enables the home
iudience to watch simultaneously not only
the main picture but any other picture the
director wishes to cut into the main picture.
* Photo B, and the diagrams in Figs. 1 and
2, show a device that helps forgetful TV
Actors remember their lines. A patent on
this combined TV camera and prompter
Was recently granted to Mary M. Thielen.
1t is both a prompter and a method of con-
trolling the rate at which the program pro-
‘gresses. The script is printed on a continu-
ous roll and only the portion to be read at
‘& particular moment is visible. The program
director, on whose control box a duplicate
shows, regulates the speed. A diagonal time
line across the moving script indicates the
progress of the program.
~_ An interesting piece of equipment was
the NBC portable walkie-lookie unit shown
in photo C. The parabolic receiving unit
above picks up signals from walkie-talkies.
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SAFETY FIRST—WITH FUSES
By H. F. Leeper

FUSES are used in many TV receivers,
test instruments, audio amplifiers and simi-
lar equipment to protect parts from over-
heating and damage when short circuits
or overloads occur. A fuse is therefore an
intentionally weakened part of an electric
circuit. They are of definite voltage and
amperage rating as specified by the manu-
facturer of the particular device in which
they are used.

In most cases fuses are installed at con-
venient points on the chassis for easy re-
placement. The voltage and amperage rat-
ings are clearly stamped on the ends of each
small glass-enclosed fuse. Never replace
a blown fuse with one of a higher amperage
rating.

TV receivers may have line or power
fuses in spring-clip holders of the type
shown in photo A. The same set may have
another fuse in its high-voltage circuit as
low as 14 amp. These types often are sol-
dered directly in the ecircuit by means of
pigtail leads. In replacing these soldered
fuses, time and trouble may be saved by
slipping a fuse adapter of the type shown
in photo B over the blown fuse. One sec-
tion of the adapter, available at radio
stores, makes contact at the terminals of
the defective fuse. The replacement fuse
fits into the top part of the adapter. Always
disconnect the TV set, amplifier or test set
from the power line before making any
fuse replacement. Another type of fuse
holder is shown in photos C, D, E and F.
This Bakelite holder clips together with
the fuse inside. For low-rated fuses of
short length, it may be necessary to extend
the spiral spring, shown in photo C. Such
an assembly may be arranged with a pin
jack and clip or terminal lug, for use with
test leads as indicated in photos D, E and F.
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Getin the picture your=
self with a Kodak Auto-
Release (for any camera
equipped with cable re-
lease). Delays shutter

Deluxe file—Koda-
slide Compartment
File (left) has 12
compartments for
240 cardboard of
06 glass slides.
$3.94.

" built-in elevation device; cool oper-

and Reflex Cameras—EKodak Tourist
Adapter Kit, $13.25 (leff), for deluxe
model “Tourists,” and the Kodak 828
Adapter for Kodak Reflex cameras,
$4.59 (right), let you take pictures in
full eolor on Kodachrome or Kodacolor
828 Film. “Tourist” kit also permits
economical half and square pictures on
all Kodak 620 films.

New,dependable battery-condenserfiash
system — The revolutionary new Kodak |
Ektalux Flasholder gives positive flash per- |
formance. Secret: condensers store power
from 22.5-volt photoflash batteries until
needed . . . fire lamp in a single surge far
more powerful than the force of the usual
battery. With Standard Bracket, $29.75;
with Press Bracket, $33.85; with Bracket
for Polaroid Land Camera, $30.60.

For deluxe small-group showings—
The Kodaslide Table Viewer, Model
A (left), combines projector, screen,
slide changer in one unit. Takes 75
cardboard or 30 double glass slides.

$97.50. Carrying case, $27.50.

inexpensive table viewer— Koda-
slide Table Viewer, 4X (right), en=
larges slides more than four times on
built-in screen. Images are bright -
gnd clear even in a lighted room. SR

$49.50. Carrying case, $15.50. o e

Budget-priced slide projector—
Kodaslide Merit Projector (left) fea-
tures new jar-proof slide feeding.
Brilliant 5-inch £/3.5 Lumenized lens;

ation. $26.10. Carrying case, $9.50.

King of them all — 1000-watt Koda- |
slideProjector, MasterModel (right), S
delivers screen images of unprece-
dented brilliance. Ideal for large-
group showings. Choice of 4 lenses.
From $169.00. Carrying case, $50.

Inexpensive protec-
tion forslides—Koda-
slide File Box (right)

keeps them organized.
Holds 150 cardboard
or 53 glass slides. $1.57.

For mounting transparencles In glass — Kodak
Slide Kit contains everything you need—glass
for covering transparencies, masks, binding tape,
and tabs for 50 slides. $3.63.

See your Kodak dealer for all your photo needs

Prices subject to change without notice and
include Federal Tax where applicable

EACTMAN NFODAN COMPANY. ROCHESTER 4. MN. Y.
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Care and Feeding
of Engines.... .

PRESSURE COOLING

To increasze the efficiency of the modern car cooling
system, a pressure-type radiator cap is often used,
making it a closed system. Each four pounds of pres-
sure will increase the efficiency of the cooling system
ten per cent. Each pound of pressure also raises the
boiling point three degrees.
FRESSURE VALVE KEEP these points in mind:
SPRING (1) Various pressures are used,
from four to nine pounds.
Never use any cap but the
one made for your radiator.
Too much pressure will cause
s Ve radiator damage. (2) Be sure
AND SPENG the overflow pipe is always
open; a restricted pipe will damage radiator or hose.
Keep hose free of leaks. (3) Do not be alarmed if your
instrument panel shows a high temperature; it means
greater engine efficiency.
Above all, be sure to know the pressure used on
your car, and be sure you are using the radiator cap
which is made for your system!

CLEANING COOLING SYSTEMS

If your engine overheats, inspect the cooling system
to make sure that water passages are not clogged.
First, use a reputable solvent to clear passages in the
cylinder block, Then reverse-flush the cooling system
by removing hose connections " 7
and installing long hose as
shown. Do not remove radialor
cap.

Then connect a water hose
to the lower radiator connection
and turn on pressure so water
flows from top hose. Flush un-
til water leaving the radiator
i8 clear.

For efficient operation of car
heaters, the heater core may be
flushed in the same manner. [§

WRITE FOR HELPFUL FREE BOOKLET

You'll find useful help on car care in
the new free booklet, “MorRE POWER,
Less Gas, Less 0il,"” which is fully
illustrated. It tells you all about
Sealed Power KromeX Ring Sets,
which fight heat, friction, corrosion,
and abrasion in late-model cars and
trucks, to give you double mileage.
Write for your copy now! Sealed
Power Corporation, Dept. G-11,
Muskegon, Mich.

VACULIM
VALYE
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(Centinued from page 229)

The pipe fittings, Fig. M, provide a steady
support for the speaker housing when set
on the tripod stand. The pedestal post has
a %¢-in. rod or hardwood dowel to position
the housing. The floor flanges are set as
shown in Figs. D and M with the “floor”
side down and the curved side up. Bolts,
washers and nuts are recommended to
hold the flanges to the bottom, item 4. The
exact position of the flange is not critical;
put it just ahead of item 3, as shown in
Fig. D.

One of the tripod legs is made from two
3%-in.-plywood pieces, item 23, fastened
securely to the central post, item 21. The
other two tripod legs, item 22, are 33-in.
plywood, held in position with strap hinges,
item 27, Fig. N. Two smaller strap hinges,
item 28, Fig. N, fasten the spreader to the
two 34-in. tripod legs. Remove the pin
from one of the hinges and replace it with
a finishing nail. This nail can be removed
when the tripod is folded. When folded,
the legs can be held with a leather or
cloth strap, or a length of stout cord.

It is suggested that the speaker housing,
items 6 and 7, be put together first, then
item 5 followed by item 4. Next, glue and
nail item 6 to one of the sides, item 1.
Water-resistant casein glue, plus 3 x 19
“no head” brads are excellent for construc-
tion. Trim may be added and, if nailed
and glued, strengthens the complete hous-
ing. Mahogany strips, %4 x % in., make a
nice contrasting edge when white pine is
used for the main structure. Clear varnish
is applied, see sketch A, after all glue has
dried, and this first coat is allowed to sink
in and dry overnight. Then rub with No.
00 sandpaper, and revarnish all over. Do
not use steel wool for rubbing, particles
may get into the PM-speaker air gaps. De-
tailed student material list R-414 is avail-
able from Popular Mechanics Radio-TV
and Electronics department upon receipt
of ordinary letter postage. * ok

Atomic Research Increases
Life of Cutting Tools

Radioactive cutting tools are providing
engineers with the data needed to improve
machine-shop operation and increase effec-
tive life of tools. Cutting tools are irra-
diated by neutrons in a nuclear reactor and
used on metalworking machines to cut
metal., A Geiger counter measures the
radioactivity of the chips cut by the tools,
providing a direct measure of the amount
of tool wear. Such tests provide, in a brief
time, an accurate estimate of the tools’ en-
tire usable life.

POPULAR MECHANICS



M&l Get an
ERECTOR

and you have your own

TOY FACTORY!

Open your new Erector Set and feast your eyes
on the dazzling array of precision-made parts!
Whatthrillingtimesyou'll have building dozens
of gigantic engineering marvels! There's more
excitementwhenyouturnthe switchofErector’s
powerful electricengine and your models come
alive. Only an Erector Set makes possible
models that blaze with lights—whistle—puff
smoke—go choo-choo-choo—operate by re-
mote control. Christmas is just ahead—so show

this ad to Dad. Erector prices start at $2.00.
$2.10 Denver and West,

S e

'Mﬂ‘h‘f coupl e
55y 420 et moce, A%
- 50, s_?“sa o 5 Pﬂﬂl
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GIANT FERRIS WHEEL. Turns in either direclion—
fost or slow. Make it with Mo. BY: Erector.

e ‘iﬁl Exciting full-color
Erect B
Famous true-to-life Gl i
SQUARE GIRDERS—

won't bend, twist or
wobble. Exclusive with
Erecter]

GILBERT HALL OF SCIENCE
334 Ereclor Square, New Hoven &, Conn,

color pictures and descriptions of all the new spectacular

TH“"'I"NG ERECTOR sets, PLUS eight other Gilbert wonder oys,

PARACHUTE JUMP

Towers 5 feet high.
Chutes fioat down au-

tomatically when they T3 |
strike top, Make it with —g 15 e g e e ZONE.. . STATE. iauinainatayas
No. 10% Erector. M : :

FREE hig, exciting Erector Toy Book. Contains dozens of 1
]



T. M. Reg. L. 5. Pal. OA.

THE HARDBOARD
OF 1,001 USES!

DuroN Hardboard is workable,
versatile—you can cut it, saw it,
paint it, nail it, bend it, laminate it.
Do practically everything with
DuroN you’d do with wood. Yet this
wood-fiber base plastic material
makes projects easier, lighter-
weight, for less cost. After sawing,
there’s no need for sanding. After
finishing a job, no need for painting
(unless you want another color).
DuRroN is a real time saver—and
corner-cutter! Plan now for all kinds
of wonderful home improvements—
with DURON!

See your lumber dealer. Or send for these two
falders—free. Packed with vseful shop infor-
mation. Write: United Stetes Gypsum Co., Dept.
143-M, 300 W. Adams 51., Chicago &, NI

UNITED STATES GYPSUM

The Greatest Name in Building
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As o service to our reoders in solving the
dreds of problems pertaining te a he

or out—the editors of Popular Mechanics
you to rresenf your problems to The Clinic B
tor for help and advice. Address your .
te The Clinic Editer, Popular Mechanics
zine, 200 East Ontario Street, Chicage 11, UL T

Q—I recently .
a grand pianos
the nish

know if there 13

way of smoothi
Jinish without re
ing it entirely.  f
checks are very /i
and irregular o8
nearly the whole s
face. Will sandpap

do it, or should I &N
pumice stone and B
ter,or oli?—N. ¥, &

A—Don't use sandpaper. Rather try at
known to the trade us an amalgamator. This m
rial, made especially for the purpose, is a -
solvent that softens the varnish film as It is
plied with a soft cloth or brush. Usually a ¢lf
Is best ns It glves better control. After applying thes
material to & small area, rub until dry. T{Il.' soft-
ened surface of the varnish film will flow into the
tiny checks and obliterate them guite effectively.
The surface will be rather dull and spotty after
this treatment, but as a rule an application of
furniture polish or paste wax will brighten it
and produce a uniform luster. If not, then it wil
be necessary to polish with rottenstone and oil
This procedure will effnce fine checks satisfacto-
rily but will not entirely remove deep checks or
pits. A surface in this condition must be completely
reflnished.

Preventing lce Dams On Roof

@—Is there any way to prevent fce from forming
on a low-pitched roof ;’mt above the putter? We !
ltave a new ranch-type home and ice has formed on |
the roof all along the north side during two winter: .
Several leaks have developed just above the cornice
board. ['ve heard about an electrical device which
can be used to melt the ice. Is this mani?h!;.’ . I

. 5., Mic

A—This s o common trouble in colder climates
and precautions agalnst leaks should have been
taken when the roof was put on. It's a regular -
tice on low-pitched roofs to lay two widths of i
smooth roll roofing above the eaves before laying |
the shingles. Three widths of the roll roofing are
sometimes lald over wide cormices. Thus water
trapped above the ice formation, which acts as 8
dam, is prevented from seeping through the roof
boards and into the attic. In your case 1t Is possible
to remove the lower courses of shingles and install
two widths of roll roofing, although this would In-
volve consliderable labor, of course. Thers are alec-
trical units avallable which are sald to be effective.
Inguire of your building-materials dealer.

(Continued to page 240)
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There is a difference in
sealed-beam headlamps

...and this
isit

One-piece All-Glass
construction. Dirt
and moisture can't
get in,

All-Glass sealed-beam
headlamps do not grow dim

When moisture collects inside a headlamp and
deteriorates the reflector, it cuts light output. Un-
less your headlamps are All-Glass, you may be able
actually to see traces of moisture inside. But there's
one way to be sure your headlamps are not growing
dim. Replace them with G-E All-Glass headlamps.
Because they’re All-Glass, all one big bulb, there’s
no way for water to get in. Tests show that General
Electric sealed-beam headlamps average 999% as
much light after years of service as when new. Be
sure to gpecify G-E All-Glass headlamps.

Filamenta held in
vise-like grip. Can't
shake loose.

Mirror-like, built-
in reflector. Staya
bright.

Rugged, hard-glass
precision lens to

put light where you
want it.

You can put your confidence in—

GENERAL @ ELECTRIC

NOVvEw T TD 10E9 L LT}



HOWT0.

SAWHORSES

Use Strong, Lightweight

NU-WAY

SAWHORSE
BRACKETS

Set up or knock down saw-
horses in jig time! Carry

them in your car

store them easily .

. or
the

modern way—the NU-

WAY!
Practical, simple,

[ime-sav.

ing NU-WAY Brackers are

inexpensive . . .

ONLY 3'50

PAIR

See vour Hardware, Paint

or Lumber Dealer

If he does not carry Nu-
Way Brackets, send check
or money order for £1.50
per pair (postpaid) to:

[m——————————

(one pair
makes up

one
Saowhaorse).

NOW!

SET UP or
KNOCK DOWN

I'.'Iuhhll' Tables

g A
b BT e i
""':J}\- ._,!

Tempoerary Tables

— e —— — —— —

THOMAS PRODUCTS CO., B490 Lyndan, Deireit 21, Mich.

SEND me
I enclose §

My name___
Address

___ pairs MU-WAY Sowhorse Brackets.

__ in check or money order.

My favorite Dealer is:
Store Mome
Address

I
|
I
|
|
I City ond State
I
I
I
|
I

City, State
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(Continued from poge 238)
Anchoring Rafters :
On Masonry Walls

@—I'm building a
concrete-block home
and [ want to know |
how to anchor the |
rafters to the wall.
The house is L-shaped
with a low-pitched
gable roof. I want to
anchor the roof se-
ctirely to the walls as
we have high winds in this locality and the house
iz being built in an erxposed area. The rajilers
will overhang the wall about 12 in., that is, the
cornice will be 12 in. wide. Is this much overhang
advisable?—M. 5., Kans.

A—The first thing to do is check the local bulld-
ing code, as It may recommend or require a rein-
forced-concrete beam at the top of the wall. If
not, then one procedure that followed quite
generally by bullders i1s to insert strl of metal
lath under the top course of blocks as they are lald,
the strips being placed directly below the openings
in ench block. The purpose of the lath strips is to
hold concrete in place as it is poured into the open-
ings In the top course of blocks. Anchor bolts for
the plate are placed In position as the concrete Is
poured. After the plate Iz bolted In position we
auﬁgeat that you comnsider attaching the rafters
and jolsts to the plate with metal framing anchors.
We see no objectlon to a 12-in. rafter overhang
provided the bullding code will permit 1t. A wide
cornice offers protection to walls both winter and
summer. When ex d directly to high winds It
should be of the hox type and strongly constructed.

Plaster Failure

@—In two rooms in
our new home the
plaster is breaking
away in the corners of
the rooms. Only the
last plaster coat seems
to be affected as the
undercoats appear (o I
be solid, without any
cracks or other de-
fects. What is causing
this and will it con=
tinue to occur in all
the rooms?

A. T., Ohio.

A—Tt is not possible to say definitely whether or
not the plaster will continue to break in all the
rooms as you describe. However, we think it likely
that the breaks will be confined to the rooms
where they have appeared. There are several causes
of this type of plaster defect. but we belleve that
vour plasterers, working against time as they so0
often are, failed to provide an adequate mechanical
bond for the white coat. Plasterers use a speclal
tool to scratch the plaster surfaces between coats.
but it is lmportant that this job be done while the
material Is still in a plastic state, as otherwise the
white coat may fail to bond properly to the scratch
coat. Probably your contractor will be glad to re-
pair the defect if you call it to his attention.

Removing Rust Stains

@—How can I remove rust stains from older-type
porcelain-enameled plumbing fixtures?
G D., Kans.

A—Obtaln a small gquantity of muriatic-acid crys-
tals falso obtalnable from your local plumber
rendy-mixed In mild solution) and mix with water
to make a very mild solution. Apply to the rust
stains with & swab and rub lightly for a few seconds,
then wash off with a soda-water solution. Repeat If
necessary, untll the stains are eliminated, but be
sure in succeeding appliceations not to leave the
acld on the enameled surface more than a few
geconds at a time, as otherwise damage may result.
Caution: Never handle muriatic-acid crystals with
the bare hands. Do not permit either the crystals
or the solution to come In contact with the bare
skin. Use mp cloth swab for application and wear
rubber gloves, Destroy both the crystals and the
solution after use.

POPULAR MECHANICS
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GETOUT OF THE “SNAPSHOT CLASS ™!
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phic

Graflex Prize-winning
Photo by Don Downie

FOR SHOTS THAT “SIZZLE"!
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® Nothing complicated about a Pace-
maker Graphic. That’s one of the reasons
why it's first choice of preas photographers
who live by the lens. Another is its amazing
versatility that enables it to handle every-
thing from action to portraits. Examine bo
the Speed and Crown Graphics—each in
three sizes. And see the popular Century
Graphic too, now only $108 with f4.5 lens.
Your Graflex dealer will show you how easy
and economical your Graphic graduation
can be. Many dealers offer %udgat terms as
low as $2.00 weekly.

r_'_'-— -------

Graflex Inc., Dept. 156
Rochester 8, New York

I

|
Please send me the new FREE GRAFLEX |
48-page booklet. I
I

|

|

|

|

Street

City —

I
I
|
| Name
I
|
|

County or Lfone____ — _State

R L

GRAFLEX"

Timesavers on the Dairy Farm
(Continued from page 1346)

is scattered and wasted and manure han-
dling is made easier.

Feeding silage means more milk produc-
tion—and more work. But H. C. Hohstadt
of Union County, Ore., has his silo handy
inside the lounging shed. The silo came
first, then when Hohstadt built a lounging
shed, connecting with the milking parlor,
he constructed the shed around the silo.

Robert Laughlin of Clark County, Wash.,
hasn’t a silo quite that handy but he has his
own system for fast handling of silage. He
built a carrier track from the silo to man-
gers in the dairy barn. The carrier rolls
along with 450 pounds of grass silage—
enough to feed 10 cows.

Another Washington farmer — Gerald
Perkins of Bow — has constructed giant
wooden “wheelbarrows” to get the silage to
his cows on a fast schedule. The wheelbar-
rows, six of them, are loaded at the silo,
then trundled out to the feed lot by two
men. But the men don’t have to unload the
wheelbarrows. The cows do that. Lined up,
the barrows become an outdoor manger.

For a quicker and cheaper method of put-
ting up silage, many dairymen are turning
to the open Eit' F. J. Koppel of Pullman,
Wash., doesn’t even bother with a pit. He
stacks his pea-vine silage right on ground
level. Through use of power equipment, he
has pretty much eliminated the pitchfork in
the operation. Most of the work is done with
a tractor and manure loader. Koppel took
off a standard dozer and built a light, skele-
ton frame ... “so I can see what I'm doing.”

In stacking, three-foot extensions are put
on the tines of the loader. With two trucks
hauling, Koppel puts up a hundred tons of
silage a day. The tractor does all the level-
ing, except on edges of the stack. Then the
tractor is run back and forth for packing.

“Winter wastage is small — about six
inches on the sides,” said Koppel.

In hauling out the silage, the tractor again
goes to work. Loads up to 1500 pounds are
lifted onto a truck. It takes just 15 minutes
En load enough silage to last 35 cows three

ays.

Becoming standard installations in milk-
ing parlors now are grain chutes from the
mow with eranks to dole out feed in the
stanchion boxes. James Subert at Cotton-
wood, Idaho, built double-barreled chutes
so he can crank feed for two cows at once.
If one of the cows is on a nonstandard ra-
tion, grain is permitted to flow through
only one opening at a time

Now, if someone will just invent a sys-
tem so that cows will have to be milked
only every other day. . . . * k&
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the DELTASHOP
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Save space, time, money with this compact com-
bination of the most-used individual power tools

—not a group of gttachments, no time-wasting
adjustments

NEVER BEFORE A COMBINATION SHOP LIKE THIS . .

« an engineered combination of high quality, big capacity Delta
Homecraft Tools—not a collection of loose attachments

+ the only combination tool shop built around a circular saw whose
Blade tilts instead of the table—safer, easier to use, more accurate

« does 98 per cent of home-shop operations
» occupies only a 3-foot square floor aren

* the only combination tool with a true jointer—when
you saw, the next natural step is always
to plane an edge!

* the only combination unit you can separofe
into individual toels if you wish—Ilater, as
your shop grows

* built-in accuracy, lifetime durability,
sutstanding safety featlures—you don't
have to be @ machinist or woodworking
expert to use the Deltashop

¢ Delta accessories—the only combination
tool with the advantage of the world's
biggest and best line of accessories thet

multiply the usefulness of every tool
many times over

Your Deltashop will pay for itself in no time—and
Bven with no experience you'll be able to “do I
rrfurnlf" with the best of them. Fix thing: and moke
things you've wanted—items you've put off buyling
because of high costs.

See this remorkable combination tool. Look ot its
rvgged strength. See how easy it is to handle and
operate. Ask your Delta dealer to demonsirate It
Also send for the new Deltashop Book—tells the

whole story of this remarkable new tool develop-
ment. Use the coupon.

~=MIL 1 . —

———— e e e e e

[ <
DELTA FUWER TOOL DIVIS'ON O Fleass sand the Deltashop Book

«» « and the nome of the neoresl Delta decler

|
Rockwell - -
.}I

MANUFACTURING COMPANY Aot oo e
\il‘ll North Lexington Avenue e Pittsburgh 8, Pennsyivanio City_ -

—— — — —
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How to get more mileage
out of your motoring dollar

Move steering
wheel back and
forth when car is
at rest. Lack Dr
play may indicate
¥ binding.T'oo much

CHECK PLAY IN STEERING GEAR play may indicate
worn steering parts that need servicing or
replacement to prevent undue tire wear and
to avert any possibility of accidents through

HSR Talks Ships Through Fog
(Centinued from page 134)

data could be collected at a master informa-
tion center where, once set in order, it
might be shot by radio, microlink or phone
to pilots of the fleet still a distance out at
sea. Knowing when to move or not, each
shipmaster would be talked inside in a mas-
ter funneling operation. A painstaking
process, true, but a whopping improvement
on the usual situation today when ships
are bogged down en masse, confused, fear-
ing one another for two, ten or more days
at a time.

Consider a dozen cargo ships due tomor-
row morning at the port of New York,
which averages 21 completely enshrouded
days yearly. If fog held the vessels at bay

only until the following dawn, they would
suffer a collective operating loss of about
$24,000. Portland, Me., is crippled for an
average of 29 days a year; New Haven, 26;
Newport's crowded Navy docks, 18: Bos-
ton, 14; Providence, 11. The major foreign
ports of Liverpool, Halifax, Hong Kong
and others equally clustered with ships
are fogbound up to 38 days annually.

Then the cost of an HSR setup—present-
ly $250,000—may not seem so out of pro-
portion to the need. Take Le Havre, berth
of France's luxury liners, where the first
HSR system was put to work in late 1951.
Costs always have been doubled or tripled
for fogbound, inoperative passenger ves-
sels in comparison to oil or coal freighters.

“By the way,” you may ask at this point,
“isn’t radar radar? So why should radar’s
brother HSR get so much hullabaloo?”

For this inclusive fact. Science actually
saw shipborne radar as a fill-in, the best
available safety instrument until the day
when something like HSR might be cre-
ated. Few ports in the world were cut by
nature or man to permit sight of all poten-
tial dangers even on the brightest day.

Although HSR’s predecessors couldn't
see around corners or long-arcing bends,
the new unit can. Let it rain, snow or sleet
its heaviest, HSR continues to see every
object within range, while its smaller
brother often blacks out under adverse con-
ditions, including dense fog. Because of its
limited scope, shipborne radar presents an
especially crowded harbor as an indistinct
blob, which sometimes bewilders a steerer
and may invite him to make a gambled run
inshore with resultant tragedy. HSR pulls
that blob apart to discern the tiniest chan-
nel marker,

HSR is focused by using shorter or long-
er radar pulses for near or far obstacles. In
order to see buoys immediately ahead,

(Continued to page 248)

Shift tires every 5,000 s
miles for maximum :
service. Tires wear
differently at each
“corner” of the car:
they should be
switched regularly

every 5,000 miles. (See

faulty steering.
diagram for proper “ '

rotation that includes CRISS-CROSS TIRES

spare.) Thus you will get maximum traction,
riding comfort and mileage.

Protect vital engine
parts from abrasive
grit and gummy
sludge—keep a fresh
oil filter refill on the
job. Any filter “loads
up” in about 5,000
miles of normal driv-
ing—becomes so
clogged it can’t trap
any more contami-
nants out of the oil
stream. Before that
happens, put in a Purolator* Refill—the finest
money can buy. Matchless accordion-pleated,
plastic-impregnated element gives up
to 10 times more filtering area than _
T 1 _\F-\.ﬁ

CHOOSE THE FINEST FILTER REFILL

ordinary filters. Yet a Purolator
Micronic* costs as little as $1.60.
*Reg: U 5. Pot. OMT.

NI,

'I:I'Iﬂ{k your oil filter
hﬂnge }"Duf ﬂil

|
|  avery time you €
|
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Mile-O-Meter is a quality-designed
gouge with a highly colibrated dial
that faithfully registers miles-per-gallon

at every speed and driving condition,
Mile-O-Meter also serves as a constant
check on motor condition, warning when
minor adjusimenis are necessary to prevent

.

costly repair bills . . . edjustments and !

- une-up jobs that you can do yourself with i

Mile-O-Meter! It's the most important invest- .

o .
ment that you can moke for overall driving
economy . . . Mile-O-Meter pays for itself over
and over againl! Installation is simple . . . fits all
cars . . . no holes to drill . . . takes only a few

minules,

YOU'LL REALLY SAVE WHEM YOU

DEIVE BY INSTEUMENT IMSTEAD 1

OF INSTINCT < WHEN YOU _

: L H

OH YOUR DASHROARDY et INSTALL MILE-O-METER |

YOURSELF IN A& FEW MIN. :

] UTES. NO HOLES TO DRILL! ¢

?g{ E"-{ﬁ‘f E? mﬂa—m . owow CH'I‘ M,h-ugp_- Costil Mile-O-Meter Shows You How| By heeping :

E ] a, eonilan! check on the "pulie” of your cor, Mile-O-Meler T

NS Wt . remh. SRS = | S atcuralely meosures the maonifold wvotuum ond “tronslotes #

recommend il 1o every molorisl.” Lee === thix imporigni information lo you by on easy-lo-read coli- :

Waollard ' Mile-O-Meter moker o broted diol. You SAVE becovse you know how your engine is §

perfect gilt,” Williom Holden o perlorming . . becouse you know when you're wasling E

: ' TRl gaseline vnnecessarily, i

would 3oy thol anyhedy who is in

teresled in economy [and - - - B _ -

wha fwn't theie daoyil] is s Dalurs s 7 5 Sioadard
£ i INymimaied Maodal
foalish M be withoul a ! Model : 3% dis.
Mils-O-Mater,” C. Gardon "" %" dio e Fed,

Fed Tae ingl, Tan ingl.
Benett . . . and thowonds

of other sotisfied wsers

! thraughout the world! nrder ‘f‘l'ﬁl'l! GALE HALL EHG'HEERIHE Depf, ﬂﬁu
DEALER 107 Northampton St., Boston 18, Mass.

INQUIRIES Please send .. _Deluxe_ . Stapdard Mile-O-Meters al $
INVITED R

Address

Ly s ' FREE! ' 2t I
[] Check enclosed [] C.O.D. [] Gift Wrapped (free] omis Monvsl sad in-

Send chock or M, O, shipped prepoid [odd J3¢ ler speciol :;':"” iy {ﬂ:::.l:::u;ﬂl.ls-
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PRECISION
GROUND

DIE AND FLAT STOCK

NOW AVAILABLE IN
4 TYPES - 295 SIZES

Big shops, small shops, mechanics and
craftsmen — they all use Starrett Flat Stock.
Ideal for making dies, gages, model and
machine parts, special tools and precision
pieces. Made of high grade annealed tool
steel, precision ground to size — ready to
layout and cut out. Comes in 18 and 36
inch lengths in a wide choice of widths and
thicknesses — air, oil, oil or water, and
water hardening types. See your indus-
trial distributor—or write for information.

JUST LAY IT OUT AND SAW IT OUT WITH

STARRETT BAND SAWS
Starrett Metal Curting
W\ Band Saws are especially
adapred for precision saw-
ing and contour cutting.
For best resules, use
Starrett Band Saws.

SEND FOR IT — ONLY 104

Starrett “Tools and Rules” Book
thows tha IFTH tools for any meoswing job.
30 pages, 100 pictures, helpful reference
tables. Address Dept. AP

INDUSTRIAL

BIsTRIRUTOR

MICHAMICS' HAND MEASURING TOOLS AND PRECISION INSTRUMINTS
DIAL INDICATORS = STEEL TAPES = PRECISION GROUND FLAT STOCN
HACKSAWS, BAND SAWS and BAND NMNIVES
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pulsations that last only six ten-millionths
of a second are switched on. To view an
oncoming tanker and lighthouse beside it,
a pulse length of two ten-millionths may be
used. And, only with HSR, an unimportant
land mass can be pushed into the corner of
your picture screen, or entirely off it, allow-
ing greater concentration on some more
specific menace.

Another advantage is promised for res-
cue workers. The most tragic element in sea
disasters often is the nerve-shattering, un-
successful search for sinking survivors.
Fog, snow or rain can prevent boats and
airplanes from entering the hunt, or at sea,
a suspected scene may be too obscure to ex-
amine and may cost too much time in rela-
tion to the hunch. These precious hours
might be conserved with certainty by HSR
through its double action: not merely scor-
ing-in the helpless victims but guiding their
rescuers unhesitantly.

In the event of war, HSR and its inno-
vations would offer a score of benefits to
the mass shipment of men, machinery and
munitions to bases where the shortest dock
delay could mean a battalion's loss at the
front.

As harbor-surveillanee radar begins to
prove its worth in peacetime, eventually all
harbors on U, S. coasts are expected to en-
list its help in cutting down fog's never-end-
ing toll of lives and money. Within the next
two years, Raytheon plans installations all
over the world. The earliest will be at New
York, Halifax, Vancouver and Auckland.

With almost clocklike regularity, fog
shoves itself from the Pacific as a thousand-
foot wall through San Francisco's Golden
Gate, plaguing all commercial and pleasure
craft. From the Atlantic it invades unpre-
dictably and inevitably, whenever enough
air heated over the Gulf Stream brushes
along the Labrador Current. San Francisco,
therefore, blushes before its sunshine
claims have died down. Ships’ navigators
along the Atlantic seaboard are frequently
caught with their hourly forecasts down.
HSR's uplifting answer to fog may not
solve red faces but it will lift more shipmen
out of the red. * Kk k

Plastic Resembles Foam Rubber

Material similar to foam rubber — but
more resistant to flames and chemicals and
easier to fabricate—is made by a new proe-
ess of expanding Vinylite plastisol. The
compound is poured into a metal cylinder
and expanded by 400 pounds of gas pres-
sure, After the cylinder has been agitated
by a hand crank, the gas forces the foam
out with a consistency of thick whipped
cream.

POPULAR MECHANICS



dJL keeps
NEW CARS NEW I.ONGER..
' USED CARS IN US USE I.ONGER a

Drivers in the know ... know
Marvel is the finest lubricant you
can put into your crankcase and
gas tank.

And that goes for both new cars
and used cars. Age doesn't
matter. What does matter is
the way Marvel registers — in
the lower service charges
you shell out at inspection
intervals.

Try a can of Marvel in your
engine today. See if your
car doesn't run better,

longer ... . right ffom the

I

MARVEL MYSTERY O/
THE MECHANIC'S CHOITE
FOR THIRTY YEARS

Marvel in fhe cronkeose loys o sirong, heat-resistant film of oll on
ofl moving parts . . . efiminates hydraulic walve clotier . . . provides
ring seal . . . deons, cosls ond protects beavings ond vitel upper
tylinder reglons, The cor runs for many more englne miles per dollar,

Install @ Marvel Inverse Oiler tor direct Ivbrication fo the hear of
the engine. Feeds in direct proportion fo horsepower curve through
inverse ratic to monifold vocuum. No ather oller works on this prin-
viple! Fully odjustable. Eesy to install. Fully guarontesd.

For more information, write:

EMEROL MANUFACTURING CO., INC.
Dept. 123, 242 W. 69th 5t., New York 23, N. Y.
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Hollywood’s TV Bug Eradicator
{Continued from page 85)

trying to sell the show, was calmly lean-
ing back in his chair, using the equipment
rack for a footrest, and had kicked off the
breaker, causing the trouble!

Then there was the time back in radio
when Lew held a program on the air liter-
ally with his two bare hands. “Old tired
thumbs,” the fellows tagged him after that
well-remembered episode.

Twenty seconds before air time, an en-
gineer gave a desperate call for help over
the “SOS" system. The main power switch
had become defective, intermittently open-
ing up. Lew dashed to the rescue but found
a clip lead was too small to fit over the
cables, so he pressed it across, clamping it
down with his two thumbs, actually hold-
ing the show on the air for the broadecast.
He was standing on a rubber mat, so he
was in no danger.

“Lucky for me,” he laughs, “it was only
a five-minute insert. My fingers were so
cramped I could hardly move them, as it
was, and I don’'t know what they'd been
like if it had been a 15-minute program.”

Sometimes he uses measures not rec-
ommended by the textbooks. In those split
seconds when a picture’s coming up and
the camera suddenly goes temperamental,

he gives it a quick blow with his hand.
Gambling on a long chance, he either
shocks it back into operation or loses it
altogether!

“Once a film chain started oscillating”
he stated. “That’s when weaving lines
make a distorted picture. There was a
commercial coming up in 10 seconds, so I
didn't have time to change tubes. I just
gave it a hard bat with my hand, and it
settled down. Never did act up again, so I
won't ever know what happened.”

Lew became interested in electricity
back in high school in Nebraska, but it was
many years before his hobby could become
his profession. When he finished school, he
went to work in a bakery and had little
time for outside interests. But one day in
1929, he chanced to pick up a technical
magazine on a newsstand and built a radio
set from a diagram in it.

“It worked, too, after a fashion,” he
chuckled, “but I had to learn the hard way.”

This brief brush with electrons and ohms
renewed his interest so much that he took
a correspondence course and kept on study-
ing until finally he could wipe the flour
off his fingers once and for all and go into
radio service as his profession. That was
in 1941. During the war, he taught an Army
training program for seven or eight months,

(Continued to page 252)
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“Look! Another man switched to Kentucky Club-

the thoroughbred of pipe tobaccos.”

gl

Notice how much better your pipe
tastes—how much fresher your
mouth feels when you switch to
Kentucky Club.
Look for the blue
tin with the picture
of the red-coated
rider. Send for
free catalog
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. .MARFAK

. _holds together

Even the whirl test can't pull Marfak apart! When ordi-
nary grease would come apart, extra-stretchy Marfak stays
together — sticks to the job! This test shows how Marfak

clings to points of wear and friction longer, resists jar-out,
squeeze-out and wash-out. So when your car’s chassis gets
Marfak lubrication, you get that cushiony ride — for 1,000
miles or more! Drive in for longer lasting Marfak lubri-

cation. See your Texaco Dealer, the best friend your car
ever bad.

THE TEXAS COMPANY
TEXACO DEALERS IN ALL 48 STATES

Texaco Products are also distributed in Canada and in Latin America

B

TUNE IN: Tuesday nights on television — the TEXACO STAR THEATER starring MILTGH_B:EHLE. T
See newspaper for time and station.
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FAMOUS 160 HORSEPOWER

ROGKET ENGINE

WITH

YAy AL,

ELEMENTS

FILTERS

Olds engineers wisely protect every worki
art of the Rocket engine with an An(%
il Filter and Aluvac Element. Here's why —

1 ALUVAC keeps oil clean . . . removes par-
ticles as small as 1/100,000 of an inch

2 ALUVAC has greater filtering area . . . it's
ten times greater than ordinary elements

3 ALUVAC has no harmful chemicals . . ,
won't destroy detergents in heavy-duty oils

4 ALUVAC is dependable . . .
acids, gasoline, water

There’s an AC Aluvac Element made to fit
the oil filter on most every car!

resists harmful

M

AC SPARKE FPLUG DIVISION E GENERAL WOTORS CORPORATION
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and then in 1943, he went to work in NBC's
radio-maintenance department, then to tel-
evision in 1948. His life has been full of
split-second emergencies ever since.

Recently, trouble landed with a wham
because of a device the power company
uses to level the load condition of their
lines. It is a carrier control which super-
imposes a signal of T20 cycles per second
on their lines to govern the turning on and
off of electric water heaters. It usually
comes on just as the street lights switch
into operation. As soon as it happens, the
sync generator goes out of cahoots with
the power-line frequency and the tele-
vision picture starts to separate, or jiggle
sideways. Lew decided the difficulty was
external to the circuits and traced it to the
carrier control. Proving that a touch of in-
ventive genius is born in every engineer,
he then built a low-pass filter (electrical
circuit) which allows the regular 60-cycle
power frequency to come through but re-
jects the 720 cycle.

Lew has a one-track mind when it comes
to his job. Just recently, following a big
TV show, when the star, Jimmy Durante,
had turned in a knockout performance,
and the producers were pounding each
other on the back in triumph, someone
asked the tall, quiet man, busily turning
off circuit breakers over at the power
panel, “How'd it go, Lew?”

“Fine,” he said. “Just before the broad-
cast, someone stumbled over a co-ax-cable
outlet, stopping four stage-picture moni-
tors, but we haywired it together so the
show opened O. K. Then 22 minutes after
5, the big-screen projector went yellow,
but we decreased the beam current and
corrected that in a hurry. Five minutes
later, we lost one of the trailing equalizing
pulses, so we had to adjust the sync gen-
erator to take care of that. Everything
turned out just fine.”

“Sure,” they persisted, “but didn’t you
think the bit where they tore up the piano
was terrifie?”

Lew scratched his head thoughtfully. “I
don't know,” he said slowly. “Who was on
the show tonight?"” * Kk ok

Radioactive Needles Aid in
Fight Against Cancer

Hollow needles filled with radioactive
cobalt and inserted in cancerous flesh
promise to make similar radium intertissue
treatments obsolete. Needles having a va-
riety of lengths and intensities can be in-
serted in the tumor so that the area is
uniformly treated. Even the needle itself
may contain different intensities.

POPULAR MECHANICS



8 in. Tilting Arbor Bench Saw- 3
Jointer-Planer Combination ~**

Complete Outfit

s165%0 B~

$16.50 Down
on Easy Terms

Ilh

&ﬂFT’Hﬂ Hand and Power Tools by SEARS, ROEBU(K and (0.

Famous for fine quality . . . precision performance . . . low price!



Strait Jackets for OI' Man River
{Continued from page 130)

One of the purposes of the Mississippi
basin model is to study the river system as
it exists today with all dams, floodways,
levees and other improvements in place,
then to learn what happens when other
improvements are added. Downstream ef-
fects as well as local results can both be
studied at once, If it's thought that an addi-
tional floodway at a certain point would
relieve high water in the main channel, a
miniature floodway is installed in the
model] for study. The value of levees built
to certain heights, the effects of new dams,
and a dozen and one other river control
problems can be solved easily and quickly
with the model.

On the model a 24-hour day is com-
pressed into little more than five minutes.
This is a valuable asset and allows the en-
gineers to study the effects of a flood while
the water is still away upstream. That is,
real floodwaters require weeks to travel
all the way down the river to the mouth,
while on the model the whole sequence
can be run off in less than a day.

From Weather Bureau information the
engineers can “set up” on the model the
upstream conditions that threaten to cre-
ate a flood, then they can measure the

heights of the water as it makes its way
along the model's channels. Areas that will
be endangered can be spotted in plenty of
time to take remedial steps. If bypasses
and floodways exist in that part of the river
system they can be operated in different
combinations, in miniature, to provide dif-
ferent solutions so that the engineers can
select the best answer,

The model will be even more valuable as
a working tool when all the major up-
stream dams are completed. At that time
it will be vitally necessary to know, in ad-
vance, how best to manage the water in
the different reservoirs. Rain-and-water
conditions in each part of the basin will
have to be correlat:ed with conditions in
the rest of the area. running off trial
solutions with the mﬂde the engineers will
be able to pick the best answer to each set
of conditions, before the conditions them-
selves become critical.

No one knows, yet, exactly how many
dams will be needed to tame the Mississippi
river system. A total of some 80 reservoirs
ultimately are contemplated for the Ohio.
more than 100 are planned for the Missouri
portion of the watershed. The Missouri
program, in fact, is well under way under
the comprehensive Pick-Sloan gevelnp-
ment plan. This plan will not only prevent

(Continued ta poge 258)

—

A

...buy « WINCHESTER

Winchester rifles are such fine firearms that people
sometimes overlook another very important
Winchester advantage. .. their extra years of
service without costly repair. For pride of owner-

N

it costs you less

to own the best

MODEL &1. Fﬂ.ﬂt, smooth slide- Bh.ip-, matillg BKGEHBII'DB, bﬂlﬂnm, bﬁaut_? LR fﬂt
action Winchester repeater. every reason, buy a genuine Winchester 22.

Hammerless. Tubular magazine

holds 20 Shorts, 16 Long, or 14 MAKE YOUR SELECTION FROM THE COMPLETE LINE OF

T i e WINCHESTER

Arms and Ammunition Division
of Olin Industries, Inc., New

Haven 4, Connecticut, \
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PROTECT YOUR CAR WITH PEAK® ANTI-FREEZE

There’s no need to worry when the mer-
cury drops if your car is protected with
Peak . .. the all-winter, all-weather anti-
freeze. One filling is all you need for
complete winter protection. You avoid
the fuss and bother of check-ups after
every warm spell . . . Peak won’t evapo-
rate or boil away even on the warmest

tion of anti-rust ingredients keeps the
cooling system clean all winter . . . pre-
vents rust and corrosion and clogged
radiators. Why not see your serviceman
today? Let him clean the cooling system
and put it in tip-top shape. Then, let him
install Peak and your winter worries will
be over. PEAK ANTI-FREEZE is a product of

day. What’s more, an exclusive combina- Commercial Solvents Corporation,

LOOK FOR THE BLUE AND SILVER CAN, o ¢ »

S - 9372

7 ONE FILLING
IS ALL
YOU NEED

EAK...THE ALL-WINTER...ALL-WEATHER AMNMTI-FREETIE
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I
in Your Home Workshop [N

Get Your Copy fora Quarter!

It's a must for every begin-
ner as well ns the skilled
craftsman. Tells how to ar-
range i?:-::ur workshop.
Shows the proper speed and
use of all the Tomlee power
tools and accessories. [Hus-
trates wood joints, dado-
ing, planing, mortising,
routing, sanding, lathe
turning as well as 50 handi-
craft patterns. 28 pages in
all, chuck full of informa-
tion. Use coupon below.

TILT ARBOR SAW

8" and 10", Rips, cross-cuts,
mitres as well as dadoing.

DIsSC
SANDER

Grinds or sands difficult
angles in wood or metal,

JIG SAW

15* and 18%. Cuts angles
and scrolls in wood or
metal. as well ns filing.

JOINTER-PLANER

4" and 6" sizes take the hard
hand work out of planing
and jointing,

BELT SANDER

The quick, easy way to give
that professional look to
your work.

DRILL PRESS BAND SAW

With simple For straight

accessories, u;;éregu ar :
w |

::":1:; cutting. —_—

in one,

GAP BED LATHE

Will do heavy turnings, in-
board or cutboard.

Get This Tomlee
SHOP BOOK

It's yours &

I-‘.J

TOOL & ENGINEERING CO.
I 723 MHorth Washington, Depl. A, Minneapolis 1, Minnesola
Please rush the new Tomlee Book. Enclosed find 2 5¢ (ifemps or coin)

1 MName

l Address,

destructive floods by means of hold-back
reservoirs, it will provide water for irrigat-
ing five million acres of land in the upper
part of the basin, create a tremendous
amount of hydroelectric current for farm
electrification, and perform other bene-
fits including a navigable channel of nine
feet depth up the river to Sioux City.

Up toward its headwaters, the Missouri
already is spanned by Fort Peck Dam, the
largest earth fill structure in the world.
This dam is almost four miles long, stands
250 feet above the stream bed, and con-
tains a total of 130,000,000 cubic yards of
earth, gravel, and rock. Its reservoir has
a capacity of 19,500,000 acre feet.

Downstream from Fort Peck Dam, two
additional giant earthen dams are under
construction now, Garrison Dam in North
Dakota is to be two miles long, will con-
tain some 70,000,000 cubic yards of rolled
earth fill, and will hold back some 23,000,-
000 acre feet of water in a reservoir that
runs 200 miles upstream. It is estimated
that it would require the entire flow of the
Missouri for one year to fill the reservoir.

Also under construction on the Missouri,
in South Dakota, is the Oahe Reservoir,
designed for a 23,600,000-acre-foot capacity.
Several smaller works including Fort Ran-
dall Dam with a capacity of 6,300,000 acre
feet are under construction on the river
and others are contemplated for the near
future, all being built by the U. S. Army
Corps of Engineers. * Kk &

Power Edger and Trimmer

Backaches and much time-consuming
labor are eliminated when a new power
edger and trimmer is used. The unit, which
weighs only 75 pounds, may be adapted for
all types of lawn edging, trimming around
trees, buildings, or flower beds, cleaning
around sprinkler heads and even scalpi;lg
if required. The cutting head is controll
from a normal standing position.

POPULAR MECHANICS



SEE AND HEAR THE ““MIGHTY MIDGET"" AT THESE DEALERS!

ALABAMA MARYLAND

Greenwald Spec., 53 5. Rey. 5L, Mabile mﬂmlm -
CALIFORNIA Howar
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COLORADO Radio Shack Corp., 167Washington 5t.
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WASHINGTON, D. C.
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Radio Electronic Sales Co., 52 Chandier
St. Wortester

MICHIGAN
Purchase Radio Supply, Ann Arber
M. N. Dufty & Co., 2040 Grand River
Ave. West, Detroit
Reno Radie, 1314 Broadway, Detroit

MINNESOTA
O E buarer ST Duleth
g
1211 LaSaile Ave., M

141-147 W_ Tth 5L, 5L Paul
Menigomery Ward & Ca., 51 Paul

MISSOURI
Burstein-ApplobeeCa., 1012-1014 McOas
St Kansas City
Montyomary Ward & Ce., Kansas
Radiotab, 1612 Grand Ave., Kansas
Walter Ashe Rad., 1125 Pine 5L, 5L Louis

NEW HAMPSHIRE
Evans Radio, Concord

NEW JERSEY
Davega Stores, Inc.
ot e o
udson
110 Market 51, Ill'l':'l‘.mI
173 George 5t., New Brunswick
185 Main 5L, Patersan

NEW YORK
Fort Orange I:luil Distributing Co., 504

Mostyomery Ward & Co. Ibany
omtgomery . A
Adirondack Radio Supply, Amsterdam

Ihng:hm. Inc.
31-55 Steinway St, Asteria 3, L. L.
824 Flathush Ave.,
38-11 Main S, Flushing, L. 1,

45 Main 5., Hemgstead, L. I.
163-24 Jamaica Ave., Jamaica
96-70 Queens Blvd., Rego Park, L. L.
175 Main 5L, White Plasms, L L
27 Main 5L, Yonkers
Stallman of Ithaca, Box 306, Ithaca
Harrison Radis Corp., 172.31 Hjllside
Ave., Jamaica
Johnson Radio & Electronic Equip., 118
Hunt Read, Jamestown
:’;msa!l..ll {umun..im
ipmant Corporation
147 Genesee 5L, Buftale
? gm EL.ll Bataria -
+'W. E. Berndl, Iilm
Electronic Lab. & Supply, West Utica

NEW YORK CITY
Davega Steres, lnc., 63 Cortlandt SL
Harrisen Radie Corp., 10 W.
Maritime Radio Corp., 24 Whitehall
Nt Unger Inc., 168 Gresnwich St
Terminal Radio Corp., 85 Cortlandt 51

OHIOD
Salectronic Sup., 1013 Jeffersen, Toleds

OMLAHOMA
Radio Supply, Inc., Oklakoma City
Radio, Inc., 1000 5. Main, Tulsa

OREGON
United Radia Supply, Inc.. Eugens
PORTLAND
Meier & Frank, Fifth & Alden
Montgomery Ward & Co.
Pacific Stationery, 414 5. W, 2nd Ave
United Radio Supply, Inc., 22 M. W. 9th

PENNSYLVANIA

Warren Radio, 12th & Stale 5L, Erie

George D. Barbey Ca., Inc.
H E. Vine 51, Lancaster
B21 Quentin Rd.. Lebanon
111 N. Washington 5L, Potistown
Ind & Penn SL., Reading

Almo Radio Co.
412-18 N. 6th St. Phila.
509 Arch 5t., Philia.
E205 Markel 5L, Phila.
Gth & Orange, Wilmington, Del.
4401 Yentnor Ave., Atlantic City, N. J,
1133 Haddon Ave., Camden, N. J.
271 Highland Ave., Salisbury, Md.

‘magEieg

ton, Pa.
452 N. Albany, lﬂmﬂ:ﬂt;; N.J.
Cameradio, 1121 Penn Ave, Pitts.
I\‘.!ﬁglﬂi’hh

Montgomery Ward & Ce., Fort Worth
Radio Parts, 302 Crawlord 5, Houstem

VIRGINIA
R L
Rad. Sup., 3302 W. Broad 5L, Richmond

WASHINGTON

Radio Products, 1214 First Ave., Sealtle

Seatile Radie Supply, InC.y,

2117 2nd Ave., Seattle
WISCONSIN

Samsons, 222 E. Erie 51., Milwaokes
ALASKA

Yukon Radio Supply

Bax 406, Ancharage

COMPAMY, Inc,

LA AR IR I'EYR R Y]
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NEW

16-OUNCE
. machine
' shop

with 40 most
useful accessories
in see-thru case

$92995

GRINDS + DRILLS » POLISHES « CARVES » CUTS « SANDS
SAWS = ENGRAVES « ROUTS o# WOOD - METAL = PLAS-
TIC » GLASS « LEATHER » BONE AND OTHER MATERIALS

Only Loyd Scruggs Gives You All These Fealures

e 110V, A.C-D.C.; U. L. approved.
o 25,000 r.p.m.—all the power you'll need.
o Compact (6" long, 134" diam.), balanced for easy handling.
o Efficient fan, aluminum housing for cool operation.
@ Positive switch tested for 100,000 operations.
o T-bar commutator (not 3) increases performance.
o Ball bearing construction, sealed-in lubrication.
at your Hardware 5tore, Deporiment

TRY IT Store or Hobby Shep

Mot until you use this palm-size powerhouse —
and see for yowrself the sweet way it performs
countless jobs — will you know why the new
LOYD SCRUGGS PRECISION POWER TOOL
IS YOUR MOST PRACTICAL BUY! For the
name of your nearest dealer and interesting free
falder, write The Loyd Scruggs Co., 1022 N, Sixth
St., Dept. PM-1055,St. Louis 1, Mo.

A

PRECISION POWER TOOL
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The Owners Report on the Willys
{Continued from page 114)

It is a pleasure to own and drive."—Topeka,
Kans., farmer,

“I like my Willys so well I'm buying a
second one for my son. I'd like to see
chrome strip on side to prevent marring
by doors of other cars when opened in a
parking lot by inconsiderate drivers, and
heavier rear fenders.”"—Chicago carpenter.

As in all our surveys, the questionnaires
asked ownmers to list their specific dislikes
about their cars. Most frequent complaint
concerning the Willys was lack of sufficient

Overdrive is engaged by a knob below dash. Of
owners polled, 94 percent stoted they have overdrive

legroom in the back seat. (More room has
been added in recent weeks.) This also
led the list of “specific improvements” de-
sired in the owners’ next cars. Owners in
Louisville, Ky., Alexandria, Va., and High
Point, N. C., were among a group that com-
plained that the Willys’ hub caps kept com-
ing off. (The factory says this defect was
on only a few hundred of the first cars and
has been corrected.)

A Port Arthur, Tex. engineer and a
Bethpage, N. Y., movie technician were
among a few who protested that the radio
controls on the dash are too far from the
driver. Other notations included:

“I don't like the pull-type door handles
because a child might lean against them
and unlock them by mistake.” — Alexan-
dria, Va., secretary.

(Continued to poge 260)
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300 million times a second !

Now science has discovered a magic
new tool—a major development in elec-
tronic research—the transistor. Tiny as
a kernel of corn, this speck of germa-
nium crystal embedded with wires in
plastic can perform many of the func-
tions of the more familiar electron tube.

Because it has no heated filament, no
vacuum, requires no warm-up and little
power, the transistor is a device long needed
in electronics. It is also rugged, shock-
resistant, unaffected by dampness and-—
properly made —it will serve for many years.

Despite these advantages, the transistor,
until recently, was limited to a frequency
region below 50 million oscillations a

The wings of a humminghird beat 80
times a second. Transistors, developed
experimentally by RCA, oscillate elee-
trically 300 million times a second.

second. Experimentally RCA has now in-
creased this to 300 million times a second
and even higher goals are sought—to in-
crease the transistor’s uses.

Higher frequencies for transistors point
the way to their use in television, radio,
communications and better electronic con-
trols for airplanes. The small size, long life,
and low power requirements of transistors
suggest entirely new electronic devices—as
well as use of transistors as working partners
with electron tubes.

* * *

Expanding the research in electronics of solids
and the possibilities of transistors is another er=
ample of RCA pioneering at work for your benefie,
This leadership means finer performance from any
product or service of RCA and RCA Victor.,

®
RADIO CORPORATION OF AMERICA

World leader in radio— first in television

NOVEMBRERD 189
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SELF-CONTROL STARIS HERE

AND TO RESTORE
CAR PERFORMANCE

OIL-CONTROL 3TARTS HERE

connecting rod bearings
It’s the level truth, proved by exhaustive engineering
research — WORN ENGINE BEARINGS CAUSE
OIL PUMPING!
Here's bow: Normally, main and connecting rod
bearings “"meter” lubricating oil in the exact amounts
the engine needs. Worn bearings let excess oil reach
the piston assembly, over-burden the piston rings. The
rings were not designed to cope Y
with this situation for very long. =5
Result: The oil burns to carbon, _
which cakes spark plugs, valves, @
pistons and rings. Performance :
goes up in smoke! g
Give the rings a chance to do
their own job! Check for worn
engine bearings, too. Replace §
with genuine Federal-Mogul
bearings, emgimeered for _the
job of oil control Ask your
maechawic)

FEDERAL-MOGUL SERVICE

(Division of Federal-Mogul Corporaticn
DETROIT 13, MICHIGAN

- ==

CONTROL OIL-PUMPING :
WHERE IT STARTS—REPLACE WITH

FEDERAL-MOGUL
W!EARIHGS

T

“Short wheelbase (108 inches) is Wi
derful. Car is very easy to park, turns sho
and ‘scats’ through traffic with little effor
It’s a sensibly sized car, performs with a
of the hxgher-pnced cars and has a gre
future."—Chicago insurance man.

“The design of the car is good, but w
did Willys cheapen the looks by placing the
letter W on the car no less than seven
times?"—Jackson, Miss., commercial artist.

“Not enough weight in the rear. When

1952 AERO WILLYS

SPECIFICATIONS
ENGINE
Aero Ace
Aero Wing Aero Lork
THPR oneincnasneas &.cyl., F-head  &-cyl., L-heod
Bere and siroke. .. .. Iein.x3%in. 3lain. x3lain
Piston displacement. 181 cu. in. 1671 cu. in.
Brake horsepower...?0 75
Compression ratio. . .7.6:1 6.9:1
Transmission ....... 3-speed conventional. Owerdrive
optional on all medels
GENERAL
All Models
steering ralio .....vosiiii0m0s 23.7:1 over-all
Steering wheel, lock 1o lock. . 3';‘: turns
Turning radius . .....o......... 19 1.
Cnnunriunn! hydrau-
Bk EE s st s s S .. .lie with riveted linings
Ly it B e RN 590 x 15
Recommended tire pressure. .. .. 24 Ib.
Ace—2585 |b.
Shipping weight (2-dr. sedan, Wing—2570 Ib.
Unloden) v e Lark—2487 |b.
Wheelbase ...................T08 in.
Tread, front . ......cconvenenes 58 in.
Tread, mear . ...coviviiianenses 57 in.
Height over-all (unladen)....... &0 in.
Widthover-all ................ 72 in.
Length over-all ............... 180%% in.
Rood clearance ..... A e 7 in.
CAFACITIEE

2 | R R e L . 2
b Lt L Ty e e i e i 11 qt.
Gasaline ... .0 iicaniiaannn 18 gal.

INTERIOR DIMENSIONS
Front-seat width ... ..00veecens &1 in.
Rear-seal width .. .....vvinenas 61 in.
Headroom, frant ......cesasans 355 in.
Headroom, rear ....coisensssss 34Y3 in.
Legroom, fronl . .....ccucennes A2 in.
Legroom, r8ar o vesevssssnnnns 38% in.

large trucks or busses pass going in the
same direction the wind pressure almost
blows the car off the road.” — Memphis.
Tenn., factory employee.

It is interesting that 73 percent of the
owners said they would prefer the F-head
valve arrangement in their next cars and
that 87 percent desired no increase in horse-
power over the Willys’' present 80 or &
horsepower. Although V-8 engines ar¢ ‘
gaining in popularity, only 26 percent ¢ J
Willys owners who answered want a V- '
engine in their next ecars. Seventy-ei
percent want six cylinders, and 74 percenl
want them in line, which does not indicate
that the V-6 has many followers, as the nev

(Continued to page 262)

TIADTTT AT RITALTA RITCS



THE NEW PHAETON is a Chrysler-built custom auto- by full-time Power Steering, Oriflow Shock Absorbers,
mobile. Powering it is the Chrysler FirePower Engine. Fluid-Torque Drive and other Chrysler engineering
It has a wheelbase of 14714" and is distinguished exclusives. Tonneau top is concealed.

From the dramatic cars on this page — each an example
of creative styling and engineering — come advances that
appear in every Chrysler Corporation car.

Chrysler designers and engineers developed the K-310,

the C-200 and the new Chrysler Phaeton to express certain

SI"“ “E 'IHA'I' I “ F“J[H EEs ideas of construction and styling—to put to the test of steel
and fabrie their newest, most promising automotive devel-

opments. A superior motor car evolves; it does not suddenly

come into being: these graceful, pleasing designs, and

'“"“ E"H'Slfﬂ'ﬂ“"’] I}AH the lessons learned perfecting them, are reflected in the
creation of your Plymouth, Dodge, DeSoto or Chrysler.

These, therefore, are “idea cars” — expressions in line

and in form of the imagination always at work at Chrysler

Corporation. Exciting outside and inside, they reflect con-

tinuing Chrysler principles—that beauty, in an automobile,

follows function, and that car designs can best be created
by designers and engineers, working together.

I:H'"SI.[“ B“"P[”"II“H engineers and builds PLYMOUTH, DODGE, DE SOTO, CHRYSLER CARS & DODGE TRUCKS

Chrysler Marine & Industrial Engines » Oilite Metal Powder Products » Mopar Parts & Accessories
Airtemp Healing. Air Conditioning, Refrigeration e Cycleweld Cement Products

"|- -

AT

g B S et s W SE
THE K-310, designed and engineered by Chrysler and The C-200, designed by Chrysler and handcraf ted, like
handcrafted by Ghia of Turin, Italy. Only 59" high, the K-310, by Ghia of Turin, Italy. It is powered hy the




Most Versatile Power
Tool You Can Buy

Sand, polish, drill, grind, wax,
wire brush, mix paints — you
can do them all with this
wearful new &-inch Millers
alls Mo. 988. And it's the
only rotary sonder-
polisher that can be
equipped with an
niii‘ul attachment
for fine finishing.

A Rugged Husky
for Tough Cutting

Razor sharp — with lorge,

Im - fitting hondle that
ets you really bear dewn,
this new Mo. 333 Utility

tool kit. Unexcelled for
heavy cutting in wood,
linaleum, leathar, card-
! board, etc. Complete with
el 5 blades.

\  Biggest Saw Value
! on the Market

Big enough to cut finished
2x4's at 45° mitre, yet
weighing only 11 Ibs., this
new 7-inch Millers Falls
Ne. 700 packs a full Vo
h.p. wallep. It's sturdily
built, compact, safe to use.
Easy to handle and con-
J 4 trol—with all the copacity
L you need for practically
any sawing |ob.

See these great new Millers Falls tools at your hardware
dealer's soon. They'll save you time and work on countless
jobs — and they're priced to give you top value for your
dollar in every way.

Millers Falls Company, Greenfield, Mass.

MILLERS FALLS
TOOLS

SINCE

1868 ®

o682

| from zere

Knife belongs in every |

Italian V-6 Lancia has in Europe. A sur-
prisingly small number of owners seemed
interested in automatic transmissions and
only 17 percent wanted an automatic-trans-
mission unit next time. An amazing 94 per-
cent who reported own cars equipped with
overdrive.

One of life’s bitter moments came to light
in this survey, although the make of car
had nothing to do with it. A Chicago man
wrote: “I was unfortunate enough to get

' hold of a ‘lemon.’ Through no fault of

Willys, I have spent more than $200 trying
to make my car run right, due to a cork
from a Thermos bottle being left in the in-

| take manifold. The best mechanics in the

ACCELERATION TEST
1952 WILLYS AERO ACE WITH OVERDRIVE

% mile
from zero

Y5 mile

0+0 30

5.1 seconds
m.p.h.

Otod0
m.p.h.

Top speed by speedometer. ........cc000een 98-100 m.p.h.
Actual top speed about B% less (speedometer variation)

country couldn’t find it until I milled .36
off the head and discovered a little thing
that can drive you crazy.”

And now for my own test: I drove the
1952 Willys Ace test car from Toledo to
Denver, 1479 miles, including some side
trips for testing in the Rocky Mountains.

The Ace model is equipped with the new
90-horsepower, 6-cylinder Willys Hurri-
cane F-head engine, which has 161-cubic-
inch displacement. The 7.6-to-1 compres-
sion ratio is higher than in other cars in
the lower-priced field. There is a little
tendency for the car to ping with regular
gasoline when accelerating in high gear for
a short period and in climbing steep hills
at slow speed with wide-open throttle, espe-
cially on a hot day. Seventy percent of the
owners, however, reported that they use
regular gas and I consider it satisfactory.

The engine definitely is one of advanced
engineering, inasmuch as it has overhead
intake valves of 1.750-inch diameter, which
is larger than those in the seven lowest-
priced cars built in the United States.
While this overhead intake-valve design
isn't new, it does develop more horsepower
than the same size L-head engine. Engine

| balance is excellent; it is free of vibration.

(Continued tfo page 264)
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HOW TO “TRADE-IN”

YOUR OLD ATTIC'!

It’s easy with Gold Bond Insulation Board !

Clear the decks for action! Find
someplace else for all the trunks and
“heirlooms™ that are cluttering up
your future attic room.

b g™

1S e -

Nail up furring strips—ordinary 1"
x 3" wood strips that anybody can
handle. This gives you a stapling sur-
face for Gold Bond Plank and Tile.

, G

e ——

Even the ceiling job is a cinch ...
when you use Gold Bond Insulation
Tiles. There's no heavy lifting—
anyone can do ir.

NATIONAL
BUFFALO 2,

Measure attc walls and ceilings. This
will tell you how much material
you'll need.. also determines where
to nail furring strips.

Gold Bond Insulation Plank and
Tile are lightweight. The Plank
comes in four widths starting at 8.
The tile is packaged 1n several sizes,

Before you know ir, a brand-new
room! Pre-painted Gold Bond Insu-
lation Board builds and decorares—
rnsulater and quicts moire, too.

GYPSUM COMPANY

NEW YORK

EUILDING
e Py '~',\I..I EvYx

Take measurements to your Gold
Bond Dealer. He'll show you factory-
finished Gold Bond Insularion Plank
amd Tile in harmonizing colors.

PN A

e

Interlocking beveled edges fir 1o-
gether quickly and easily — hide

staples or nails to give a near, good-
looking job.

ADD-A-ROOM NOW !
with Gold Bond



o PowR-ERAPT
EOWER TOOL ANWD WELDIMG CATALDG

e i ol AP AT

FREE

WARDS 1952-53 POWR-KRAFT POWER TOOL
AND WELDING CATALOG

48 PAGES OF POWER TOOLS and accessories for the
beginner, advanced hobbyist and for production
shops. Includes wood and metal working equipment,
portable electric tools, welding supplies, motors.
Famous brands such as Mall, Shopsmith, Beaver,
Globe, and Dumore, plus full line of Wards Powr-
Eraft tools. Send for this FREE Catalog today!

SPECIAL GET-ACQUAINTED OFFER

Until Dec. 15, 1952
Workshop Dispenser
$1.00 Postpaid
Send for our new 1952
53 Power Tool Catalog
and we'll send you this
handy 8-jar workshop
dispenser for only %1,
Postpaid. Complete with

mounting bracket.

o »
c%@amg/%
* AILBANY * BALTIMORE * DENVER

FT. WORTH * KANSAS CITY * OAKLAND
PORTLAND, ORE. * 5T.PAUL

Clip and mail coupon to nearest city above— NOW!

CHICAGO

MONTGOMERY WARD, Dept., WM-PMI11

O Plaase send me Wards free 1952.53 Powr-Kraft
Power Tocl and Welding Catalog.

r

|

|

| 0 1 am enclosing $1.00. Sond mo Workshop Dispens-
|

|

|

|

|

(Pleasa PRINT Flainly)

S S e e

Streat Address or
Eoute and Box No, occeee-- e e e

Post DHIce.....cir—aemssmsin s e State . ___.oean i

904

This new Willys surprised me with its
acceleration and the way it handles on the
highway. The test car I drove had over-
drive and for mile after mile the speedome-
ter needle could be held at 100—80 to 90
mile-an-hour speeds were easy to maintain
on any good highway. The speedometer
was fast by about 8 percent.

Starting at daylight, I drove from Kansas
City to Dodge City, Kans., 402 speedometer
miles, in 6 hours, 35 minutes—an average
of 61.2 miles per hour, which included three
short coffee stops. So you can understand
why I say it is a fast road car.

The steering assembly is not of the con-
ventional type. However, it is excellent
and suspension is good, giving an ially
soft front-end ride. The front shock ab-
sorbers are placed at an angle, which helps
maintain stability. Front springs could be
somewhat heavier for the hard driver, as
several times the front end hit bottom when
going over bumps at high speed.

After I had finished my cross-country
test, I drove another Ace around southern
California for about 200 miles and I made
one test on a 32-percent-grade, 150-yard
hill. From a standing start, the car would
do 24 miles per hour at the top, and I have
tested only three other stock cars, regard-
less of price, that exceeded this perform-
ance on that hill. Many other popular
makes top the hill at 10 to 20 miles per hour.
(All tests were made in low gear.)

Why should this be so? Because Willys
has one horsepower for every 28.5 pounds
of weight, giving it excellent performance.

I drove the car several times on high
banks and on a steep slope slowly, just to
see how it felt when nearly ready to over-
turn. The center of gravity is only 23 inches
above the road. It would be harder to over-
turn this car than many other makes. The
front tread is 58 inches and the rear tread
is one inch narrower.

After driving the car a few miles there
is no feeling of being in a small automobile.
Steering is exceptionally easy. The outside
diameter of the full-circle turn was 38 feet.
One desirable safety feature is that, from
the driver's seat, my eyes could see the
ground over the hood only 10 feet in front
of the bumper as compared to about 17 feet
for the average car.

The riding position is very comfortable.
Both seats are 61 inches wide, which is
wider than in five other cars in the low-
priced field. Headroom is ample. The Ace
has a wrap-around rear window which
gives excellent vision. All four fender tips
can be seen from the driver’s seat, which
makes it handy for parking or maneuvering.

The metal used in the body is light and

(Centinued to page 268)
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AMAZING TESTS PROVE

» Y NCRO SANDERS DO MORE WORK PER SQUARE IN. OF
>ANDING PAD SURFACE THAN SANDERS
OSTING TWICE AS MUCH.

MOST POWERFUL SAW of ifs kind!

Finest, moest powerful saw of ity hind
made today! QUIET for aparement use.
Fortable, SAFE—even children can use.
POWERFUL for home shop use. Any
lengeth cuts. Seroke

adjostable. Complete

with BUILT-IN RE-

ACTANCE ELEC-

TRIC MOTOR, at

dcz]rf or !
posepaid 52455 !
B e At *F

2

SYNCRO CORFORATION, Dept. D-112
OXFORD, MICHIGAN, USA

SG“IY L 1 enclose full price of eneh article checked below
]455 l Send xebpald oo 10 Days Moneyv=Back Trial
- | e r | No. S04 Sander, 519,95
= Mo, 201 Saw, SZd4.95 Mo, BO1 Saw, S14.9%

i (TEI """ "'"\-  — ; 7 FREE CIRCULAR of Syncre Sanders and Saws

R gaiTs ; / rl
o POWER !

|| mlahHTEEn t L k| A T =
3 Euﬁ N0t DUNING T ’ ' J Ly ]}
Y 1 -
H_l oun gwngRsHiP 0 ' _ ., p St N :

Chex
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FORO'Oo.THER

WINTER

DRIVING

COMBUSTION AID

KEEPS JACK FROST
OUT OF YOUR GAS TANK,
MAKES STARTING EASIER,
INCREASES POWER

Be sure of quick, easy starting this winter!
Bowes Cembustion Aid absorbs the water
in your fuel lines, keeps them free of gums
and rust, softens and removes carbon. Easy
to use . . . just put it in your gas tank . . .
and have dependable, inexpensive cold
weather protection! Your Bowes *‘Seal
Fast” dealer can supply you.

DRIVE IN B
WHERE YOU
SEE THIS EMBLEM

BOWES “SEAL FAST” CORP., INDIANAPOLIS 7, INDIANA

268

Revuluﬁnn in the Tast Tubes

grown for several years. Tnday with 2,4-D,
2,45-T and similar materials we can kill
weeds in growing crops, control broad-leaf
plants in lawns, make apples stick on the
t-ees, make tomatoes set their bloom, pro-
duce seedless fruit and cause fruit to ripen
earlier than formerly. All this can be done
without damage to the flavor or keeping
qualities of the crop. Even the soil it-
self which harbors wire worms and harmful
grubs can be treated with chemicals so that
crop yields are improved and more tons
of needed food can be grown on our land
than were grown before.

Fifty years ago certain plastics were
known but were not exploited at all as com-
mercial materials, but today plasties play
an ever-increasing part in the automobile
and home-appliance industries. The first to
be exploited was Bakelite which is still used
in large quantities in molded articles, but
it had serious drawbacks where speed of
production was necessary since it had to
be heat-hardened. To improve on this, cel-
lulose acetate, ethyl cellulose, acrylates,
polyethylene, polyvinyl chloride, Saran and
Styron have come into being. These resins
or polymers are thermoplastic and can be
softened so they can be forced into molds
of intricate design to make many of the
objects of everyday use —combs, hair-
brushes, refrigerator containers, radio and
television parts, toys and a host of other
objects too numerous to mention. These
plastics can be cast into film for use as a
wrapping which is moistureproof and ver-
minproof, These resins and others form the
base of our modern paints and varnishes.

We should not forget that the manufac-
ture and use of glass have expanded tre-
mendously in the last 50 years with the in-
vention of Pyrex glass and Fiberglas. In
fact, the invention of Pyrex glass, which is
almost unbreakable by ordinary heat shock,
has been the greatest boon to laboratory
work that has been invented. And who
would have dreamed 50 years ago that we
would see glass spun into cloth and a whole
industry built-on glass fiber?

While we are talking of fibers we might
as well consider what has happened in the
synthetic-fiber field. Fifty years ago people
dreamed of fibers made from chemicals
without the medium of a plant, animal or
insect but no one dreamed that we would
have what we see today. Rayon, cellulose
acetate, nylon and other polyamide fibers,
acrylonitrile and its derivatives, and poly-
esters have all come into use in large quan-
tities as everyone can testify, but the end is

(Continued to page 270)
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YOU CAN MAKE SHOPSMITH

Pay for itself

ON A REMODELING JOB LIKE THIS

FPhaotograph by the makers of
Armsfrong Asphalt Tile

Take a closer look at this attractive basement
shop. Notice the fine workmanship . . . the beau-
tifully fitted drawers and doors . . . the accu-
rately mitered shelf joints . . . the expertly
paneled walls.

Notice the SHopsMITH, too! For this is the
versatile power tool that makes it possible for
you to do remodeling jobs like this! SHOPSMITH'S
high precision accuracy and its simplicity of
operation make it easy to turn out work of ex-
ceptional quality. And, in addition to the fun
of doing it yourself, you can save $200-$350 on

a project such as this—more than enough to pay
for your SHOPSMITH.

You can do more jobs with SHOPSMITH—in
less space—than with any setup of individual
tools. Furthermore, in each of its five basic
positions, SHOPSMITH exceeds most individual
tools in accuracy, capacity, quality!

To prove all this to your own satisfaction,
just see SHOPSMITH demonstrated and compare
—at leading hardware and department stores or
any Montgomery Ward store!

N

& CIRCULAR SAW 12" DISC SANDER

| 33 WOOD LATHE

e —

MAGNA ENGINEERING CORFORATION

Dept. 223-B
at factory nearest you

Menlo Park, Calif.

NOVEMBER 1952

12817 Coit Road, Cleveland 8, Ohlo, OR

*189.50
15-hp., capacitor, 120-volt, 60-cycle motor, $34.50

— — ——— — ———— ———— — — — ——— —

Please sand me a free copy of the SHOPSMITH catalog
and the name of my nearest SHOPSMITH dealer.

Neme

Address
City

= State

269



not yet in sight. The only disadvantage
these fibers have is lack of dyeability but
this will disappear as time goes on.

But of all our advances in this 50-year
span nothing is more spectacular than that
in medicinal chemistry. In 1902 we had a
host of naturally occurring drugs — qui-
nine, ipecac, morphine, digitalis, iodine—
and several synthetic materials such as as-
pirin, ether, phenacetin, salol, antipyrine,

henolphthalein, phenol and a few others,
gut today the number has been multiplied
by 10. We have the sulfa drugs—sulfanila-
mide, sulfathiazole, sulfadiazine, sulfapyra-
zine, sulfaguanidine and others—which are
specific for coccus infections. The discovery
of the antibiotic penicillin in 1929 led to.the
discovery of several others such as strepto-
mycin, aureomycin and the synthesis of
chloromycetin. These antibiotics can all be
prepared by extraction of mold growth fol-
lowed by purification and have been with
us for centuries bound up in many ordinary
molds found in nature. These antibiotics
have a wide spectrum of activity against
bacterial and virus infections as everyone
knows—pneumonia, tuberculosis, typhoid,
typhus, streptococcus, influenza virus and
spirochetes. In addition to these we have a
large number of external antisepties and
cleansers unknown in 1902, Nor can we for-
get the new antihistaminic drugs which can

relieve our allergies so well that we do not
fear them as formerly.

In addition to the drugs which medicinal
chemists have provided for our ills, they
have not been unmindful of the old adage
that “an ounce of prevention is worth a
pound of cure.” They have developed the
vitamins which all of us know are so impor-
tant for proper growth and food utilization.
Indeed, even today new vitamin factors are
being discovered in the endless search to
explain the functioning of the animal body.
Long before 1902, the proteins were recog-
nized as bodybuilders and the essential
chemical structure of proteins was known,
but since 1935 we have known that certain
amino acids from which proteins are made
were just as essential to our well-being as
the vitamins. We are just starting to find
out how these amino acids can be used to
supplement food and cure certain nutri-
tional deficiencies not touched by drugs or
vitamins.

We have reviewed briefly the part chem-
istry has played in the saving of life and
the cure of disease, but we still must con-
sider the part chemistry has played in war.
World War I saw the introduction of gas
warfare which was not revived in World
War II. It saw the introduction of TNT as
a powerful explosive, which was also used

(Continued to page 272)
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Here’s a motorcycle that’s packed
with exciting new features...

it’s the sensational I’ 53

HARLEY-DAVIDSON

NEW swinging-arm rear suspension
MNEW powerful 45 cu. in, motor
NEW foot shift, hand clutch

MNEW sleek, smooth lines

Check these advanced features that give zooming performance

MNEW hydraulic front fork

MNEW big, 8" front and rear brokes
MNEW folding foot rests

MNEW twin seatposts

MNEW rugged, double-loop frame

POPULAR MECHANICS



Save MONeY - .osiirorions
., S.I.e P_ I n -|-0 based on style, value and comfort, The

shoes pictured here prove it. Such

-a_ FO I--I- une ! prime leathers, top styling and

easy [it you'd expect only in higher

priced shoes, But, step into a

Fortune and you hove oll these

STYIE 6156

features. Save money; see your

Fortune dealer, today.

$895 - $0Q95

meoxi sigles

FORTUMNE STATESMAN SERIES

1] 295

- - [ ]

. r
Ojg’w
= = = like walking on air—
cushion-cork insala from
heel to loe

RICHLAND-DAVIDSON SHOE COMPANY E A DIVISION OF GENERAL SHOE CORPORATION « NASHVILLE = TENN

SHOES FOR MEN

It's an “All-American" beauty . . . a streamlined flash of color
that begs to be ridden. Straddle the "K' and you'll marvel at
the comfort of the cushioned twin-post saddle . , . the hy-
draulic telescopic fork . . , and the swinging arm rear
suspension. You'll smile big and bright when you “kick
‘er over” and this all-new power plant responds with
that steady, smooth throb that promises more thrills to
come. And when you flick it into gear and give it the
power — you're off and away on the most exciting
ride you've ever had. Ride it! Try it at your
.dealer’s today. Bring a buddy
along. Or send 25¢ for illustrated
B literature and a copy of the
Enthusiast magazine, filled
with action pictures and
stories. HARLEY-DAVIDSON
Mortor Co., Dept. P
Milwaukee 1, Wisconsin,

NOVEMBER 1952 LS|



NEED

WANT TO Modern&e
YOUR HOME?

Do the job easily, N
quickly at low cost with

UPSON PANELS

or CEILING TILE
For Cracked Ceilings:

No messy replastering! No
ordeal of housecleaning!
Apply Upson Kuver - Krak
Panels on furring strips
right over old plaster,
Unique floating fasteners
eliminate face nailing.
Waterproofed and waaﬁ—
able, Upsen Ceiling Tiles are
12-in. 8q., applied with
matching color pins! Both
give you a beautiful new
crackproof ceiling in a
matter of hours!

For Modernization:

Upson Panels saw like
wood. Take screws, nails,
fixtures. Available In a
variety of widths, thick-
nesses and surfaces—at
vour lumber dealers!
Strong-Bilt Panels for new
construction, %" panels for
lighter work. Pebbled or
amooth surfaces—plus new
Striated Panels for a modern
look! Trademarked for uses,

THE UPSON COMPANY
31611 Upsen Point, Lockport, M. Y.
1 enclose 10c for 32 page Idea
Booklet. Include Insiruction
Sheet for applying Upson Ceil-

inga and working drawings for
Btorage Wali FREE,

Haome

Straal
City.

shom s S cmi LSS ST RS

in World War II along with several other
new explosives. However, the greatest
weapon of all was the atomic bomb. The
physicist got the greatest credit for this de-
velopment, but the chemist and chemical
engineer, as well as other engineers, were
as responsible for it as the physicist.

We must assume, of course, that all these
accomplishments of chemistry were not
possible without trained scientists. Before
World War I most of our chemical research
was done in Germany where our own
chemists went for final education. How-
ever, since World War I our own colleges
and universities have offered training equal
to anything abroad and will continue to do
so. Our economy needs these men and
women chemists.

What does the future hold? We look for-
ward only on the basis of our knowledge,
but it is certain that the fight against certain
diseases will continue and one of these days

cancer will be conquered. How and when
is not known, Infantile paralysis will not be -
the dread disease it is today in the future.

In the line of nutrition we can look forward
to food utilization unknown in the past.
Food supplementation by vitamins and
amino acids will take away the fear of star-
vation for millions of people even if enough
natural food by today's standards is un-
available. The use of atomic energy as a
source of useful power can be looked for-
ward to with certainty not only in the gen-
eration of heat and electricity but also in
the field of transportation. )
Chemistry is remaking the world but is
remaking it for the better. The area of
knowledge is large but the boundaries of
the unknown are ever-expanding, * % %

Stylus Forecasts Weather Changes

Electrical activity generated by weather
changes as slight as shifting winds is gauged
by an extremely sensitive photoelectric re-
corder. Less costly than radar, the machine,
perfected by General Electric, ferrets out
isolated showers and disturbances not
otherwise detectable at ordinary weather
stations. A tiny stylus on the apparatus is
moved by charges received through an an-
tenna containing radium-impregnated gold
foil. It swings left when negative charges
reveal the outbreak of showers within a
radius of 450 miles. An approaching cold

front is indicated by positive charges that
move the stylus to the right. Lightning ..

flashes reverse the pen’s course, m
possible to count them by the number of
strokes marked across the chart. Even
variations in the intensity of light re

from clouds sometimes register noti
changes in the recording mechanisms.
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