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The New Knight
Screen Grid Chassis
Thecircuit of the New Knight 8 Screen Grid
isthe hetr of yearsofexperiencein radioman-
ufacture. Just as it is rich in years of devel-
opment, so is it replete with an amazing
array of advanced features representing the
peak achievement in all-electric radio.

8 Tubes—Three Screen Grid
Knight 8 excellenceis partially explained by
its ingenious circuit which employs three
powerful screen grid tubes withan unequalled
sensitivity. Two tremendous ‘245’ tubes in
push-pull audio arrangement make possible
remarkable tone and volume.

New Filtered Tone

Pronounced clarity of tone is the outstand-
ing characteristic of theadvanced Knight 8.
True life-tone, vibrant and virid so that you
can identify every imstrument and every
voice, proves that the 1931 Knight loses noth-
ing in reproduction.

Dynamic
Speaker
Equipped
The powerdynamic
reproduceris espe-
cially designed to
match the imped-
anceof thereceiver
perfectly. It repro-
duces beautiful
toneatany volume,
unmarred by any
traceof humordis-

tortion.

Send For This Catalog Today

UR NEW “1931” catalog is just off the press—168 pages full of the
latest in radio attractions — over 500 illustrations — showing the

newest improvements in radio.

Prices are lower than ever before.

Hundreds of specials are offered at really astounding prices.

Wholesale Prices
Everything in this book is offered at the
lowest wholesale prices, which means a
tremendous saving to you for anything you
want to buy —whether in complete sets —
accessories, parts or kits.

All The New Accessories
New 1931 Screen Grid, Tone Control, A.
C. Humless All-Electric Sets, Publie
Address, Phono-Combinations, Dynamic
Speakers, Beautiful Consoles. Also battery
operated sets.

Wonderful Values
You will be surprised at the remarkable
values offered in this book of radiobargains.
All the latest features priced to give you
remarkable savings.

. Tremendous Stocks
The resources of this $3,000,000 company
malke it possible for us to buy in large
quantities at great savings, and to carry a
complete stock of every possible kind of
accessory—no matter what you want in
radio, we have 1t.

Use Coupon Below For Free Catalog

Simply sign your name and address to the coupon given below, and mail to us, so as
to get this new ““1931’’ book of radio bargains. It is absolutely FREE and we will be
¢lad to send it to you. The prices in it sell themselves.

Slot Machine Sets
Here is the latest mach-
ine for bringing in the
money automutically for
stores, hotels, depots and
and other public places.
A nickel will play it for
six minutes.

electrically.

Phono-Combinations

Screen Grid Radio receiver op-
erates in conjunction with the
finest phonograph equipment. A flip
of a switch and the radio broadeasts
come in through your radio receiver;
another flip and the phonograph rec- rest.
ords may be reproduced

A aa‘-eSS

Electric Clock Sets

Automatic time switch
turns radioon and off. Just set
for the time your favorite pro-
gram comes on the air,

The set will do the




November, 1930

ﬁwill giveYoumy new 8 OUTFITS
of RADIO PARTS for ahome
If you are earning a penny less than $50 o week, send Expcrl[nCﬂtal Lab@l'atﬂry

for my hook of mfoxnmt:on on the opportunities in Radio.

It is free. Clip the coupon NOW. Wy be satistied with $25, You can build over 100 cir-
$30 or £40 a week for longer than the short time it takes to  CUils with these outfils. You
get ready for Radio. build and experiment with

the circuaits used in Crosley,

Radio’s ero . undr £ D Atwater - Kent, Eveready
growth °pen“‘_g hundreds of $50, $75, Majestic, Zenith, and other

$100 a week jobs every year popular sets. You learn how

. these sets work, why they

In about ten vears Radio has grown from a $2,000,000 to work, how to mak* them

a $1,000.000,000 industry. Over 300.000 jobs have been cre- work. This makes ~ing
ated. Hundreds more are heing opened every yesr by its at homme easy, fasci.
$100 a week continied growth. Men and young men with the right train- practical.
: 1 i . ing—the kiud of lraining I give you—are nceded continually.
‘My enrmtx}gs in Radio Back view of 5 tube
are many times greater - Sereen Grid A. C. tuned
SRR ver lexpoctisl) tiity You have many jobs to choose from Tadio grc(llugncs e

would be when I enrolled.
They seldom fall under
8100 a week, If wyour
course cost four or five

Broadecasting slations use engineers, oberators, station ‘_’“.'3' OIERIOIINAN Y .Cl“"
managers and pay $#1,800 to $5.000 a year. Manufacturers U_‘.”ls yeu can bui d
continually need testers. inspecfors, foremen, engineers, service ~ Willl my oullits. %
nien, buyers, for jobs paying up to $15,000 a year. Shipping:

ég::g{j](ﬁmﬂeal ,:;;)0&"1%‘?;5! companies use hundreds of Radio operators, give them world

ment.” 2 wide travel at practically no expense and a salary of 53

! s 7 to 2200 a month. Dealers and jobbers employ service men,

E. E. WINBORNE sialesmen, buyers, managers. and pay 330 to #1000 a week.

1414 W. 48th St., ‘There are many other opportunities too. My bhook tells you
Norfolk, Va. about them,

S0 many opportunities many N. R, I. men make
$5 to $25 a week while learning

The day you enroll with mz I'll show vou how to do 10
jobs, common in most every neighborhood, for spare time
morney, 'l'hrou];:hout ))"our tl_:uur.sc II send you i{llfOrmlution m:

servicing popular makes of sels; ive you the plans anc
Jumped from $35 to tdeas Il?atpalr)e making $200 to £1.000 ?nr ln)mdrcds of N. R, L
$100 a week - students in their spare time while studying.
‘‘Before I entered Radio

I wus making $55 a wecek. A A q H sa s
T 1 reh gt Talking Movies, Television, Wired Radio iacluded

servicing and selling Radio principled as used in Talking Movies, Television do
Radios. T owe my success and home “l'elevision experiments. \’Viredh Radio, Radin's use am llb]ln“g and tl’ﬁpll]lg the

to N, R. I. You started in Aviation. are all given. 1 am so sure that I can train you Salal‘]es Ofmany

me off on the right foot.” autisfactorily that 1 will agree in writing to refund every

b vaveis - piof e i Il i st valtuy'LSens | D one year and
3715 S. Kingshighway t s i " = lCSS Fme
ghway, . ut about/

St. Louis, Mo. - A :
ey 3 64-page book of information FREE thlS qu]ckway to
Get vour copy today. It tells you where Radio's g

good jobs are, whal they pay. tells you ahout my % ?f IGG_ER

course, what others who have taken it are doing T 4

and making. IYind out what Radio offers you, \\v'ith-
out the slightest obligation. ACT NOW.

$500 extra in & months J. E. SMITH, President

“In  looking over my National Radio Institute Dept., OMSSS ;
records I tind I made $500 a —— 2 .
from January to May in Washington, D. €. Our Own ﬂome ———————————————
my sparc time. My Dbest |
week brought me £107. Pioncer and World's ' i
I have only oue regret Largest Ilome-Study Ra- J. E. SMITH. Dresident,

. dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio

. industry. Qur growth has

paralleled Radio’s growth.

We occupy three hundred

times as much floor space

now as we did when or-

sanized in 1914

National Radio Instilute, Dupt. OMESS
Washington, D. C.

regarding your course
—I should "have taken
it Jong ago."

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

|
|

Dear Afr. Smith:  Send me your bhook. This
request does not ohligiate me.

DYEEY 65125 450 1098 - [ Bus 6 da oo Boas L6 do <o ot g

AAUEESSESE E R =

Lifetime Employment S rvice 10 all Qraduates g |
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
R. T’ I’ ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES R. T' IO
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. R B RN FREE dustry — manufacturing, broad-

casting, engineering and servicing.
BOOK All these men know Radio and will
help you succeed in their field.

RADIO & TELEVISION INSTITUTE
4806 St. Anthony Ct.,Chicago, Dept. 918
LK ¥ ¥ "]

= = N S SRS St AN N
RADIO & TELEVISION INSTITUTE
4806 St. Anthony Court, Chicago, Dept 918

Send me Free and prepaid your BIG RADIO OPPOR-
il TUNITY BCOK, ‘““Tune In On Big Pay,” and full details of
vour three-in-one Home Training (without obligating me in
any way).

TH R..T. I, ADVISRY BOARD. These men are executives witn important concerns Name. ...
in the radio industry—manufacturing, sales service, broadcasting, engineering, ete., etc. They
supervise R. T. I. Work Sheets, Job Tickets, and other training methods. I Widreear . i i . _

R. R. T. 1. TRAINS YOU AT HOME FOR A GOGD JOE OR A PROFITABLE
JI. L. PART TIME OR FULL TIME BUSINESS OF YOUR OWN City L = -
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Equipped with New American Motors. -

Here is a close-up view of the bow and centre section of the giant Darnier
DO-X seaplane, as she appeared when taken out on to Lake Constance for
the first frials of her new water-cooled American Curtis Condor Conqueror
motors. A long series of speed and load tests has shown that the new motors
are enfirely satisfactory and the huge craft is now being groomed for her
proposed flight across the Atlantic to the United States.

L&
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Don’t spend your life slaving away in some dull,
hopeless job! Don’tbesatisfied to work fora mere
$20 or $30 a week. Let me show you how to make
REAL MONEY in RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAKING
GAME ON EARTH!

THOUSANDS ©F JOBS OPERN
Paying $60, $70 to $200 a Week
Jobs as Designer, Inspector and Tester, paying
$3,000 to $10,000 2a year—as Radio Salesman and in
Service and Installation Work, at $45 to $100 a
‘week—as Operator or Manager of a Broadcasting
Station, at $1,800 to $5,000 a year—as Wireless Op-
erator on a Ship or Airplane, as a Talking Picture
or Sound Expert—THOUSANDS OF JOBS
PAYING $60, $70 and on UP TO $200 A WEEK.

No Books - No Lessons
A1l Practical WorR

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
Radio Receivers, huge Broadcasting
equipment, the very latest Television ap-
paratus, Talking Picture and Sound Re-
production equipment, Code Practice
equipment, ete. You don’t need advanced
education or previous experience. We give

H. C. Lewis, Pres.

~v~ i the

Radio Division
COYNE ELECTRICAL SCHOOGL

500 S. Paulina Street  Dept. 80-5B

Science and Invention

you—right here in the Coyne Shops—all
the actual practice and experience you’ll
need. And because we cut out all use-
less theory, you graduate as a Practical
Radio Expert in 8 weeks’ time.

TELEVISION
Is onn the Way!

And now Television is on the way! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Come to COYNE and
learn Television on the very latest, new-
est Television equipment.

Talking Pictures

A Great Field
Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio
Man. Here is a great new field of
Radio work that has just started to
grow! Prepare NOW for these mar-

Founded 1899

Chicago, lllinois

reat 55@;3@ of Coyne

velous opportunities! LearnRadioSound
workatCoyne onactual Talking Picture
and Sound Reproduction equipment.

EARN AS YOU LEARN

Don’t worry about a job! Coyne Train-
ing szttles the job question for life. We
often have more calls for Coyne gradu-
atesthan wecansupply. YOUGET FREE
EMPLOYMENT SERVICE FOR LIFE.
And don’t let lack of money stop you.
If you need part-time work while at
schocl to help pay living expenses, we
will gladly help you get it. Many of our stu-
dents pay nearly all of their expenses that way.

COYNE IS 31 YEARS OLD
Coyne Training is tested, proven beyond all
doubt. You can find out everything absolutely
free. How you can get a good Radio job or how
you can go into business for yourself and earn from
$3,000 to $15,000 a year. It costa NOTHING to in-
vestigate! Just MAIL THE COUPON for YOUR
COPY OF MY BIG FREE BOOK!

H. C. LEWIS, President )

Radio Division, Coyne Electrical School

500 S. Paulina St., Dept. 80.5B, Chicago, IIl.
Send me your Big Free Radio Book and all
details of your Special Introductory Offer.
This does not obligate me in any way.

Name...wieovuneeiiiiii i, .. Y e

Address.. ... C0CE530060d 04 60 008 SBBBLH 6 o

creessvn=ne’
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Each of the following 50c books is of the large size, 84 x 111 inches, con-
taining 96 profusely illustrated pages, bound in beautiful colored covers. The
contents of any one of them is equivalent to the average 300-page volume, and in
ordinary book form would probably cost you from $2.00 to $10.00. Get
these exceptional bargains TODAY, while we still have them in stock!

NEW RADIO
TROUBLE FINDER
& SERVICE MANUAL

Ever have your radio reception fail
or become distorted just when a
big program was on and you wanted
to hear every delicate inflection of
tone distinctly? That’s when this
big book is worth its weight in
gold. In simple words and easy to
understand charts and pictures, it
shows you how to find and correct
any radio trouble quickly. It's just
the book you need for improving the
reception of your set, repairing sets
for friends, and for starting a
profitable repair business of your

HOW TO WIN AT (Srccnt—

BRIDGE FHOWTO: 3 iy

by Wilbur C. Whitehead WIN A‘r

The world-famous Bridge author- BRI DGE
R

ity’s newest book. His easy picture AVCTION CONTRACY
method shows how to play both >

Auction and Contract Bridge TO
WIN! Complete rules of play and
methods of scoring for both Auction
and Contract Bridge. Contains 500
hands to bid and play, with complete
solutions and analyses in back of
book. The biggest 50c worth ever
offered to Bridge fans. Printed in 2
colors. Hearts and diamonds shown
in red throughout. 96 pages. Large
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own. Shipped, prepaid 8% x 11V-inch size.
to your h ome for 5oc Beautiful colored cover. %oc amcricgi Forcimact Rrdge Outi
ORE? 0 d®0 0 obob B0 Price postpaid, only... i "

LUCKY BREAKS

Read about the $315,000 fortune waiting for
some Lucky person! Read what Belasco, Cope-
land, Untermyer, Taft and others think of
Luck. Read about Luck in the movies, in ath-
letics, above the clouds! Read about the Luck
of the real person who actually did break the
bank at Monte Carlo. Read about the Luck
of Columbus, Napoleon, Lafayette. The Luck
that made Presidents. Read these true stories

of amazing Lucky Breaks and be
prepared when yours comes along. 5oc
Price, prepaid, only............

NEW SHORT WAVE
MANUAL

Experience the thrills of the Short Waves of
hearing Europe, Africa or Australia direct as
clearly as native stations. This big book, re-
plete with illustrations and How-to-Build dia-
grams and plans, crowded with 28 chapters
by Lieut. Wenstrom, Marshall, Spangenberg
and other foremost S-W authorities, represents
the last word in authentic S-W data. The
most complete up-to-the-minute short wave
manual ever published. Brings you more in-

formation than books selling at soc

ten times its price. Shipped, pre-
paid to your home for only......

ANATOMICAL MANIKINS
MALE & FEMALE

By Dr. David H. Keller
Book measures 6 x 14 iuches. Contains 12
large plates of the human body, male and
female, with complete descriptions of every
muscle, nerve, gland, bone, organ, etc., in-
cluding reproductive organs of male and fe-
male. Books of this kind ordinarily cost from
$10 to $25 when bought through
medical supply establishments. gﬁ
Price, complete and prepaid, only.

FLYING FOR
EVERYBODY

19 Chapters=—More than 120 Photographs,
Maps and Diagrams. This book is the one
complete Aviation Manual which covers every
phase of flying from the ground up. Con-
densed in its pages is the essence of years of

experiences of Aviation’s foremost

authorities. No air-minded person
should be without it. Price, pre-
paid, only & .. .. cabnmh o oo phoid o

RADIO AMATEURS?®
HANDIBOOK

Sometimes called the Radio Amateurs’ Bible,
30 profusely illustrated chapters bring you 10
How-to-Build articles, with complete instruc-
tions and diagrams; new radio wrinkles, DX
hints, data on the new tubes, answers to AC
problems, and helpful, money-saving ideas for
the radio service man. 96 illustrated pages.
Large 8% x 11l%4-inch size. Beau-
tiful colored cover. Shipped, pre- §@§
paid, to your home for only......

Also the Following at
Only 25¢ Each

How to Make It (working in wood,
metal, cement, paint, etc.)
How to Electrify Your Radio Set

What Radio Set Shall I Buy

How to Build the Famous One Knob Set

101 Radio Hook-Ups

The Neutrodyne and All About It

Cookoo Nuts (A game in book form for
parties)

S’matter Pop (the famous comics in

book form)

Buy Them at Your Newsdealer

or Mail Coupon AT ONCE! m»—>|

POPULAR MAGIC
AND CARD TRICKS

Mystify your friends; charm the ladies; be
the life of any party. Make glass bowls van-
ish, cards fly, coins disappear. Do hundreds of
other magic tricks and games as easily as a
professional. Over 200 described
and illustrated in this big book 5oc
on magic. Prepaid, only........

1001 RADIO QUESTIONS
AND ANSWERS

If you own a radio, you need this book. Every-
thing you want to know about radio is in it,
from ‘“How to Kill Qutside Radio Noises,” to
a clear description of the newest tubes and
how to use them. If you have a question on

radio, here is your answer and a thou-
sand more. 96 illustrated pages. Large 81
x 11%%-inch size. Beautiful col-

ored cover. Shipped, prepaid to
your home for only

50c¢

———-MAIL TODAY ————

I

| EXPERIMENTER PUBLICATIONS, Inc. |
I Dept.2511,381 Fourth Ave., New York, N. Y. I
|
T
|

Gentlemen: Please ship me, prepaid, the |
books whose titles I have listed below. |
Remittance is enclosed. I
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Don’t Waste Your Life in a Dull
Hopeless Job

Don't spend your life waiting for $5 ralees In a dull.
hopeless job,” Now . . . and forever . . . say good-bye to
25 and 35 dollars a week. Letmeshow you how to qualify
for jobs leading to salaries of $50, $60 and up, a week. in
Electricity—NOT by correspondence, but by an amazing
way to teach, that makes you a practical expertin 90
days! Getting into Electricity {a far easier than you
imagine! Act now, today]

Lack of Experience Bars No One

I don’t care if you can’t tell the difference between a
battery end an air brake. Any number of students enter
my school knowing no more about electricity than an
infant. And yet they graduate and go right out in the
6ield angd get electrical jobs leading to big pay.

You Don’t Have to Have an
Advanced Education

That’s the beauty of my method of teaching. Ytisn’t
what you know—it’s how you are taught that counts.
My method of teaching enables you to cstch on instantly
even though you have only had a common school educa-
tion without the use of dry books. You don’t need
edvanced education to understand electricity the way
I teach it. Just think—youy can learn in 90 days. Den’t
let lack of advanced edacation worry you.

I Don’t Care If You Are 16 Years
Old or 40

Electﬂcitﬁog!ves everybody the same wonderful oppor-
tunity. n't worry about your age. Plenty of men
who never sBucceeded until late in life. This may be just
the field you were cut out for. No matter what your age
is, or how longz it has been since you studied, my method
of teaching will prove fascinating and easy to you.

Earn While You Learn

We maintain a real employment service. If you sghould
need part time work, I'll assist you in gettlng It, if you
will just write and tell me your circumstances. In that
way many earn while learning. Many of my students
pay all tgelr living expenses through part time jobs
secured by Coyne,

>

My Course Includes Training In’
Airplane ~Electricity

d. Sehool

Not a Corr

c '??N E Electrical
' SCHOSL

H. C, LEWIS, Pres., Dept, 80-83 =Established 1899
500 S. Paulina Street, Chicago

eeks
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o Real Electrical

Don’t Worry Abott a Job

Coyne training settles the job question for life. Clyde
F. Hart got = position as electrician with the Great
Western Railroad at over $100.00 8 week two weeks after
graduation, That’s not unusual. Wae can point to Coyne
men making up to $600 a month. Coyne men get positions
which lead to salaries of $50.00, $60.00 and up a week.
You can go into radio, battery or sutomotive electrical
business for yourself and make from $3000 8 year up.

No Books— No Lesscns *

You work on real live electrical machinery, building rea}
batteries, winding real armatures, uPerating real motora,
dynamos and generators, wiring real houses, etc., ete. —
here in this world famous parentschool, with its hundreds
of thousands of dollars worth of new Bop-to-date elec-
trical equipment.

Prepare Sor Jobs Like These~

Coyne men have the advantages of getting positions
which lead to those that are listed below. Our free em-
ployment bureau gives vou lifetime employment service.
Armature Expert—$50 a Week and up.
Substation Operator—$65 a Week. Inventor—Unlimited.
Auto Electrician—$60 a Week and up.
Maintenance Engineer — $60 a Week and up.
Service Station Owner—3$60 a Week and up.
Radio Expert—3$60 & Week and up.

New $2,000,000 School

We are now in ouf new, fireproof, modern home wherein
is installed thousands of dollara worth of the newest
and most modern electrical equipment of all kinds. We
now have a larger amount of floor space devoted to
the exclusive teaching of practical electricity. Every
comfort and convenience has been arran to make
you happy and contented during your training.

Eleetricity the Greatest of
All Industries

Blectrielty s THE FIELD. It is one of the goungest.
Every day seea an increase In its use. It holds the
greatest future. The young man of today who gets into
Eleetricity lays the cornerstone for lasting success —
prosperity. Nearly every large building now needs
trained Electrical men for malntenance. Every hotel,

theatre, station—in fact Practical men are in demand
everywhere—asll the time.

n Name

Real Electrical Machinery

]
8 City_

SHOPS
achinery

Thorough Training that Results
in Big Pay

My training is so thorough that you will be-able to step
out and get a job leading to big pay. Hundreds of
Coyne graduates testify as to the thoroughness of my
course and that if it hadn’t been for this thoroughness,
they never would have been able to have held their jobs,
It’s the wonderful, practical, learn-by-doing method
which gives Coyne students such & thorough training.

Fascinating Method of Learning

‘Maybe you don’t think this method of training fsn’t
fascinating. The instructor shows you how to do job No.
1. Then you doit. Then he shows you how to do job No.
2. Then you do it. After while you're building real
batteries that generate real juice; you wind real mrm-
atures that actually work and you do complete house
wiring jubs. And all this time you’ll find that {t's so
interestiog you won't even realize that you are in school.

Lifetime Employment Service

My lifetime employment service not only helps you after
you graduate, but from then on, throughout’life, you
sre always welcome to call upon us for further
employment service.

EveryPossible Kind of Assistance

My organization is so thorough that you get every pos-
sible kind of assistance. We secure a clean room for you
at the lowest rates. The welfare department looks after
your comfort. We help you to get wrt time employment.
We give entertainments for you. e help you to get a
job when you graduate. We keep In touch with you,
giving you the advantage of our entire staff should you
run acrass knotty probl and need iat;

My Big Book FREE!

Coynae Is your one great chance to get into electricity. Ev-
ery obstucle is removed. This school fs 30 years oli—Coyne
training Is tested—proven beyond all doubt—endorsed by
many large electrical concerns. You can find out every-
thing absolutely free. Simply mail the coupon and let me
gend you the big, free Coyne book of 150 photographs . . .
facts ., . jobs ... salarles . .. opportunities. Tells you
how many earn expenses while training and how we assist
our graduates in the field. This does not obligate you.
So act af once. Just mail coupon.

Send for Free Book!

r- TEEEEErFEER GEEEETE eI nSEERERE)
Mr. I, C. Lewis, Pres.
[ COYNE ELECTRICAL SCHOOL, Dept, 80-83
] 500 S. Paulina St., Chicago, Ik,
Dear Mr, Lawis: Without obligation send me your big free catalog and

] %
& 2!l details af Free Employment Service, Radio, Aviation Electricity and
Automotive Courses that are included and how vou will help me "earn
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Safety Valve

This Department Is for Your Use.

Building a Glider

NCLOSED vou will find a clipping about
a glider being constructed by a friend
and myself.  The glider is being constructed

Local Youths™
Construct Home )\

Made Glider}

Motorless Ship Will Be Ready )
For Trials In
August

A tiim, graceful, motorless |
glider will be soaring over the §
housetops of St. Johnsbury in the [}
near future if plans.of two local [}
airminded .youths materialize. i

After wecks of careful planning
during which every specification §
on the famous Northrup glider [}
was studied out, Russell Wheelock |7
of Lafayctte strecet ang Harold #
Moore of St. Johns street under-

S sanstrnet. 4 _duphlcate- of

n all weather.
§ The glider is being constructed

on specifications and plans pub-§
lished in Science & Invention. Al

following the directions given in SCIENCE
AND INvENTION with the exception of a few
minor details, namely :

We are using the Gottengen 441 airfoil
section and the Vi-in. spar instead of those
given int the directions in your publication.
Instead of wire in bracing the wings we are
using diagonals of spruce.

We have a considerable amount of No. 16
piano wire. Is this suitable for use as flying
or landing wires?

When the glider is given its trial spin, we
will be glad to inform you as 1o the results.

Russint. A, Winirrnock.
St. Johnsbury, Vt.

(No. 16 piano wire can be used in the
building of « glider, but the wive 1is  little
heavier than is actually required. We wonid
appreciate hearing from the readers who we
building gliders from these plans, with par-
ticular reference io the progress they are
making.—TEnitor.)

Makes Furniture

HAVE been reading yvour magazine for

many years and find it the most complete
and up-to-dite magazine of a scientific nature
m the market.

I like H. I.. Weatherby's construction ar-
ticles in particlar and have made many
pieces of furniture f{rom his instructions,
which are now doing good service.

Burr Knutsox,
Bismarck, N. D.

Expressions of Opinion

or Comments Are Welcomed. Address: Safety Valve Editor

Science and Invention

The Archimedes of Science and

Invention
N your solution of the Decimal-Clock
Problem, your answer is dilferent from
mine, although both were worked in vir-
tually the same
method.
You sav that

R:20 2. m. is
9/26 of a 24-
hour day. Dur 8

69 + 20

300 minutes.
The 24 hours
are 1440 min-
utes., A00/1440
is 25/72 (not
9/26).
Ihis correet (ed) fraction, applied to your
operation, gives the answer: 22 2/9 seconds
and 47 minutes past 3 o'cloek, decimal time.
Awd rthis is my answer.

[ am enclosing the carbon copy of the so-
lution I sent you. together with the solution
of Problem No. 2 {(which agrees witly vour
answer: 34 1h).

Poor old Homer used to get all the blame
for nodding. Now it is the Archimedes of
Scixce axn Ixvexrtriow. (By the way, that
ashestos prohlemn wus fAirst solved by Archim-
cdes. was il not?)

Mayv I not entertain the feeling that you
will ehieek my entries:

Witcian T, Maxmiw,
Remillard Brick Co., San Francisco, Calif.

The solution yiven liv Mr. Martin followes :

The reculation clock makes {wo revolu-
tions of its hour-hand in twenty-four hours
and the decimal clock hut one. But (it is
casy ta conceive) the regulation clock can be
stowed down onc-hall, the full day hecoming
one of twelve hours. and time being ex-
pressed by half of the customary divisions—
thus: 8:20 is 4:J0.  The regulation and
decimal clocks accordingly malke one revolu-
tion and the hands move pari passi. oblivi-
ous of the dilferent arbitrarv divisions of
“time.?

In the slotced-dosen regulation clock there
are 720 minutes (12 X 60) per full duy and
in the decimal c¢lock 1000 minutes. The
vatio is 1000:720, or 1:1.388/9. 4:10
(slowed-down time)—reduced to minutes (+

60 + 10) is 230 “‘regulation” minutes,
which, multiplied by 1.38 8/9. is 347.222/9
decimal minutes, or 3.47.222/9 dccimal
hours, equal (o

(Answer): 222/9
past 3, decimal time.

seconds, 47 minutes,

(It is not the Duszle Idilor
over the time problem.

You worked out your answer from « false
start. The clock lhunds were nol shown at
8:20, and it was told that the haunds were at
cqual distance from 6. This made the time
cvactly 18 and 6/13 minutes past & o’clock
a. . wchich (s 9/26 of the 24-hour day. The
published solution is correct, as vou =il dis-
corer upon reviewing vour work —EpiToRr.)

who nodded

Reporter Cards

AM one who praises and enjoys your

magazine with its several interesting and
wonderful introductions to science and in-
vention.

I am a junior at Boston University and

1930

November,

would like very much to becoime an asso-
ciate reporter for your magazine. I am sure
that I may he able to contribute several in-
teresting articles should. they arise.
GrorGE J. GORNSTEM,
Roxbury, Muass.

(e have disconlinued the practise of
issuing report cards. We find that read-
crs of SciExcr axp InvextioN Magazine
have « knack for obtaining news and do not
require cards of any kind to properly pre-
sent the subjeet matter which they desire lo
report upon. We are (1/'2\‘/(1'\.1\‘ opcen to sugges-
tions wnd look ouer cach and cvery articl
that is submitied —EmTor:)

Prize Winner Nearly Lost Out

HE September issue of Sciexce axp In-

vENTION contained a big surprise for me.’

On page 410 I found my name among the
Prize winners.
Tt may interest
you to know
that, after T had
the plan drawn.
I almost decided
not to send it in,
thinking [ had
no chance to
win a prize. Fi
nally, at almost
the last minute,
I decided ro
Necdless to say, the re-

send it in anyway.
sults greatly exceeded my expectations.
ALLEN CUNNINGHAM,

Coatsburg, [l

(Ve conyratulate vou in winning one of
the five fourth prises of $20.00 7n the “Base-
went Plan” conles! that was conducted by
this maausine.~Epiror.)

An Qutboard Motorboatist

LIKED your article in August Screxce
AND IxveENTION on outboard motors and
think you have discussed the subjeet admi-
rably. It is one of the best of its kind I
have read und well worth the price of sub-
seription.
N. T. LerscH,
New York City.

Another Glider Bug

M sending you a picture of myself and
glider built from plan in the August,
1929, issue.
Jack Querns,
Perry, Okla.

(Good. And hotw do you like suiling ships
of the air?—I1piTOR.)

(Continned on page 667)
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than in any similar work ever published

HE greatest encyclopaedia value ever offered the American people
—that is what you get in this amazing new Britannica.

“Its equal does not exist,” says the New York Times. “The

3

finest investment I ever made,

is the verdict of 50,000 purchasers who

have placed this newest greatest knowledge book in their homes.
And now you too can buy it—at an amazingly low price.

““Finest encyclopaedia
in English”’
ERE is more for your money—*‘Your

money’s worth, pressed down and
running over,” as one critic puts it.

Open it anywhere—and see for yourself.
15,000 new illustrations crowd its pages.
500 maps make it marvelously useful and
convenient. Thousands of articles, by
3,500 world-known authorities, cover the
whole range of human knowledge. It’s
all-inclusive, this book—accurate,
accessible, fascinating.

What you get—compared with what
you pay—is amazing. These 24 volumes
give you the actual equivalent of 500
ordinary books. Bought separately, those

/ “"EVERY HOME SHOULD_\"
HAVE IT”—the verdict of the critics

“The finest encyclopaedia in
English, if not in any language” |
—New York Sun |

“Your money’s worth, pressed
down and running over”

—Leon Whipple

“Money spent on such a work as
this Encyclopaedia is an investment
in a gilt-edged security”

—Philip Snowden

B

500 books would cost you $1,200. Yet yon
get this new Britannica for only a frac-
tion of that amount,

“’A library in itself’”

HE cantributors to this new Britan-

nica inelude the most eminent men and
womnien of this age. Einstein writes for you
on Space-Time. Freud explains Psycho-
analysis, and Shaw, Socialism. Henry
Ford, George Eastman, Grantland Rice
Cecil B. De Mille—all tell you about their
own specialties, in their own words.

“’For the whole family’’

There is practical help for you and’
every member of your family in this new
Britannica. Woemen find it invaluable
—not only for its wealth of useful every-
day information—but for its recognition
of the new place women are faking in the
world today. Fer men it provides a quick
accurate summary of sports, busi-
ness, world affairs—the sort of

Lowest price in 60 years
$5 down

N sheer dollar-for-dollar value the

. Britannica has always held unques-
tioned leadership. And now this new
Britannica comes to you at a new Jlow
price—a price lower, in fact, than that
of any completely new Britannica in 60
years. Buy it on easy payments, if you
like. Under our Time Payment plan, an
initial investment of only $5 brings the
entire set, complete with its special book-
case table, to your home.

56-PAGE
FREE BOOKLET

Brought to you by yousr
postman

Act now! Send for our free illus-
trated booklet. It contains numer-
ous specimen maps, color plates,
etc.,, and gives full information.
Before you spend a dollar you can
see exactly what you get for your J
money. No obligation. Just fill
out the cou-
pon and
mail today.

information you need every day.

Your children will love this :
book. It helps them, too — in
school and at home—tells them |
the things they really want to |
know. Even young children are |§
delighted with the pictures. It is |
a book children grow up with— |
and never outgrow. |

SEND FQR FREE BOOKLET TODAY L

ENICYCLOPAEDIA BRITANNICA, Inc.
] 342 Madison Avenue, New York City
E WITHOUT OBLICATION—

5 Please send me, by return mail, your 56-page
B illuscrated booklet with color plates and maps from
K the new Britannica, together with low price offer, etc.

e et
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Editorial

Transatlantic Air Travel

each way by the British dirigible R-100,

and twice from east to west by the
German flier Capt. Wolfgang von Gronau and
his companions, and by the French ace Capt.
Dicudouné Coste and his companion Maurice
Bellonte, the German in a flying boat and the
Frenchman in a land plane.

In these accomplishments we have examples
of long-distance flights by the only three
forms of aircraft which have cmerged from
the experimental stage and proved their ability
to cover relatively short distances with a pay
load. Whilst we naturally regard thesc
flights as being of considerable importance,
and extend our heartiest congratulations to
those responsible for them, it is not with the
spectacular nature of these feats that we wish
to deal here; we want to discuss the higher
aim behind them, which is to establish a reg-
ular transatlantic air travel service.

Capt. Coste’s plane is the fourteenth to
cross the North Atlantic, and the ffth to
malke the highly dangerous east to west flight.
The first heavier-than-air machine to cross the
Atlantic was the United States Navy flying
hoat, NC4, which flew across in stages in
May 1919. The following month Messrs.
Alcock and Brown, British fliers, made a
single hop from Newfoundland to Iretand,
and the first dirigible flight was made in the
same vear by the British airship R-34.

To the casual observer, but little progress
would appear to have been made in the eleven
years which have clapsed since these historic
‘fights. Flying across the Atlantic is still in
the nature of a spectacular stunt, especially
in a heavier-than-air machine. A regular pay-
ing service is still far off in the future. The
difficudties which lie in the way may be classi-
fied under two heads, not unrelated, (1) me-
teorological conditions and (2) the provision
of sufficient power without undue increase in
weight.

We have always been of the opirtion that
aviators did not have the slightest ided of

THE Atlantic has been flown again, ontce

metcorological conditions over the Atlantic;
if they had, some of the attempts would never
have been made, and the science of aviation
would have been the poorer. At any given
time meteorologists on land cannot be certain
of conditions over the whole route; the record
of Capt. Coste's flight proves that.  Only sailors
know intimately what conditions to expect.
They know that, despite forecasts to the con-
trary, storms ol terrific intensity can on oc-
casion arise suddenly without the slightest
warning, baromctric or otherwise. Under
these circumstances it is folly to attempt a
flight without the provision of two-way radio
communication so that information can be
collected from ships en route.

Before a commercial transatlantic air ser-
vice can be established on a regular schedule,
therefore, it would appear to be essential in
the first place to tighten up the organization of
meteorological services: cross-country flying
has already proved that necessity. In the
second place, heavier-than-air machines, to
be safe from engine failure, should have at
least three motors, and to be safe against
being taken by surprise by storms they should
be capable of a maximum speed of not less
than 130 M. P. H.—preferably 200 M. P. H.
—so that they can successfully contend with
the not infrequent 100 M. P. H. hurricanes.
This involves the development of increased
power. [lying boats are much more logical
machines te employ than land planes, coupled
with the development of floating refuelling
stations so that the pay load may be increased.

The recent experiences of both the Graf
Zeppelin and the R-100 "indicate that fabric
envelopes should be replaced by metal cover-
ings in order to make airships safe.

But the most important mechanical require-
ment is the provision of a considerably in-
creased power-weight factor.

o et

"Those Who Réfgse +§ Go Beyond Faé’r Rarely Get as Fér as Fact" - - . - - - - HUXLEY.
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Pledge to the Public
on Used Car Sales

Five days to drive | s

with its lowest price in plain figures,
and that price, just as the price of our
mesv cars, is rigidly maintained.

i \ d Z All Studebaker automobiles which are
] ! < sold as CERTIFIED CARS have been
5 ] properly reconditioned, and carry a

30-day guarantee for replacement of
defective parts and free service on ad-

0 |
/,, justments.
RN 6% eg Z e ‘3 Every purchaser of a used car may ’ ;
[} ~7 drive it for five days, and then, if not K

satisfied for any reason, turn it back
and apply the money paid as a credit
on the purchase of any other car in
stock —new or used. (It is assumed

HIS iS the Way the famOLIS have i['S l'O\VCSf Pfice Pl:il[lly that the car has not been damaged in

the meantime.)

Studebaker Pledge protects marked. —
@ 1928 The Srudebuker Corporatson of America

our purchase. You orsve the car ) \\ ‘)
y bp ff ] These assurances were im- L _ ~
youbuy. If for any reason, it does ™~

B I

portant factors to the buyers of
hundreds of thousands of used
: TInvest 2¢ . . .
8% davs and asol Iy cars from Studebaker dealers. Peo-
our paymen
Y Ppiy yourpayme ple who /us before they buy used You Mél)/ Save $200

on any car in your Studebaker

not measure up to your expecta-
tions, you may return it within

cars recognize the Studebaker
Pledge as fair, square sales policy.
Besides this five days’ driving ~ When you buy your used car, see
trial, the Studebaker Pledge pro-  your Studebaker dealer first—
vides a 30-day guarantee on all  get the full protection
Certified cars and states explicitly ~ of the famous Stude- ———— ' 1

that every Pledge-backed carmust  baker Pledge! h THE STUDEBAKER CORPORATION OF AMERICA |
l Div. 1711, South Bend, Indiana
|

Spend 2c now for your copy
ofthisinteresting and instruc-
tive booklet, "How to Judge
2 Used Car” — it may save you
as muchas 200 on the used car
youbuy. Mail the coupen now!

dealer’s stock, new or used!

Please send mecopy of “How to Judge a Used Car.” JI

N R B e |
I Sree tiNg] _ BNEL DU . SRS Rl L, . . l
Buzlder of C/mmpzons ’ O iy e R J
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No more drudgery —no
more tedious hand work
when you use**Delta’’ mo-
tor-driven tools. Working
with wood becomes a real
pleasure with the help of
these time-saving, effi-
cient, practical machines.

F

“DELTA” BORING
AND ROQUTING
ATTACHMENT=—
makes chitd’s play
out of difficult bor-
ing, routing, and
mortismg Conven-
ient, easy to operate.
Futnished separate-
ly if desired.

“DELTA” COMBINATION JOINTER and

CIRCULAR SAW. Can be operated separately

or together—no interfzrence. Furnished with
or without motor.

“DELTA" HANDI SHOP—A complete, compact, practxcal
motor-driven workshop. Popular priced. Includes equipment

& for wood-turning, circular- -sawing, scroll-saw-
ing, boring, sanding, grinding and buffing,

“DELTA”
LINE-
SHAFT
SHOP

Includes 4-speed Lathe, Band Saw, Jointer and Circular Saw.
Operates with either gasoline or electric motor. Very efficient.

“*DELTA’”” DE LUXE
WORKSHOP — the last
word in motor-driven
workshops.
speed Lathe, Band Saw,
Circular Saw,and Jointer.

Science and Invention

Includes a 4-

November, 1930

“DELTA’” BAND SAW has many
exclusive features. Provided with spe-
cial extra-safe guard. Furnished with
or without stand.

Practical Motor-Driven Woodworking
Equipment Now Within Reach of All

Again “Delta” blazes the trail toward woodworking efficiency with the an-
nouncement of its new 1931 line! Now are available at astonishingly low
price levels a complete series of compact, rugged woodworking machines in.
corporating numerous exclusive constructional features. Each unit embodies
the practical, efficient design, the careful workmanship, the dependable

quality of materials — for which the “Delta” trademark stands. The new.

“Delta” Boring and Routing Machine, the “De Luxe” Workshop, the new
¢“Delta’ Band Saw, as well as the improved “Handi-Shop” are but a few of
the Delta Units that will be of intense interest to all those who work with
wood. All units now operate with either electric or gasoline motor power.

Make Things Quickly and Easily With
These Modern Motor-Driven Tools

They save time and labor, and produce better work for artisans, farmers
and mechanics. Up-to-date craftsmen everywhere are flocking to motor-
driven woodworking equipment to eliminate tedious hand labor. And for full
or spare-time work, “Delta” Units quickly pay for themselves.

10-Day Trial
EASY TERMS

Send coupon today for free illus-
trated literature describing the
new 1931 *Delta” line. Also de-
tails of 10-Day Trial Offer and
Easy Payment Plan.

DELTA SPECIALTY COMPANY
Division of DELTA MFG. CO.
1661-67 Holton Street Dept.€C1130
MILWAUKEE, WISCONSIN

¢ details of 10-day Trial Offer and Easy Payment

Delta Specialty Co., 1661-7 Holton Street
Milwaukee, Wis., Dept. C1130

Gentlemen: Please send me FREE illustrated
titerature describing 1931 ‘Delta” line and

Plan.
[0 *De Luxe” Shop
[ Handi-Shop

[] Band Saw

[ Line-Shaft Shop

(Check items of particular interest,}
] Routing Machine

] Jointer
{7 Circular Saw
1 Moulding Cuttet

- Name

Address

Age
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Making Modern Suspension
Bridges Safe

By Don Charles

Correspondent and Special Horiter

New Methods Make It Possible to Build Suspension Bridges
Twice as Long as the New One Being Built Across the

Hudson Between

USPENSION bridges more than
two miles long ! Bridges swung he-
tween heaven and earth that are

hurricane proof ! Bridges that will out-
last our present civilization!

Modern engincering plans have ad-
vanced so rapidly as a
result of the plunning
and construction meth-
ods used in the new
suspension bridge now
heing constructed across
the Iudson between
New  York and New
Jersey that it is possi-
ble that the future will
see suspension bridges
more than two miles in
length, and hurricane
proof. Not even a tor-
nado will cause them to
swing, nor could a
cvclone make  them
tremble.

Since the first suspension bridge was
placed over Niagara the method of con-
struction has undergone many changes
and has been modernized by the use of
clectric  compressing nuachinery  for
cables, giant weavers that travel hack
and forth spinning a hridge through the
air, and scientifically-desiened anchor-
ages that the most terrible carthquake
could not destroy.

The new Hudson River bridge is a
marvel of engineering, It is suspended on
four cables, each made up of 26,474 steel

cwires L1960 of an inch in diameter. ach

wire has a strength, accurately tested by
new electrically-driven machines, of at
least 220,000 pounds to the square inch.

The four main cables are 36 inches
in diameter and will weigh 28,450 tons.

New York and New Jersey

This ha= been accomplished on the
Jersey side by digging into the bedrock
of the Palisades, and on the New York
side there has been built a great block
of reinforced concrete.
now a landmark for
tourists  coming  into
New York by way of
the Riverside Drive ex-
tension. This  great
“anchor” is 290 icet
long, 200 fcet hroad and
roughly 130 feet high.

Imbedded in the rock
and cement are unum-
bers of steel heams
connected  to  massive
evebars, which act as
the cable terminals.

By such simple hasic
methods, with exacting

View of the new Hudson River Brid:;e, taken from Riverside Drive.

They will support a weight of 350.000
tons. although they will never hie called
upon to carry more than approximately
one-quarter of this weight.

Travelers across this structure may
feel absolutely safe when they know
that these great cables, made up i more
than 100,000 steel wires, would support
four similar structures at the same
time.  This is the *“factor of safety” by
which bridge engineers eliminate any
chance of collapse.  Engineers sav that
cven hurricanes would not make the
bridge swing: that a storm would beat
against the bridge with about as much
effect as a child leaning against the
great pyramid!

The cables of the ncw
anchored at each end in

589

bridge are
solid rock.

tests, the Jongest hridge
in the world is being
put in place. Tt is twice
as long as the second largest, the Dela-
ware River Bridge at Philadelphia, and
his a nwain span length of 3.500 feet as
against a span of 1,730 feet for the
Delaware bridge, and of only 1,390 fect
for the Brooklyn Bridge.

How do engincers know that such a
huge structure is safe? How can they
tell, when they have never huilt a bridge
more than half the size of the new one?
How can they do more than guess? But

“the engineers who have given years to

planning and  testing, béfore actually
starting work on the hridge, have con-
sidered nothing but cold fact and known
conditions.  They know exactly what
they are doing.

Before the design was decided upon,
two methods of suspension were con-
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Showing the spinning machinery at the New

York anchorage side. These gigantic spin-
ners travel back and forth, putting the cables
in shape and actually making them.

sidered—the parallel wire nmicthod and
the evebar cable method. The former
was chosen, one of the deciding factors
being the cost. The parallel wire cable
work and some of the steel work Jor
joining the cables to the anchorages. as
well as the actual construction work,
were done by Jolm A. Roebling Sons
Company, who huilt the {amous
Niagara “and Brooklvn bridges. For
more than a year they carried an an-
alysis, experiments with full size and
model tests, and other work.

Because of the impossibility of trans-
porting and raising these gveat cables
in one picce from the factory to the
bridge, the cables are Dbeing built in
their final place and position on the
bridge itself. The wires are manufac-
tured at the factory and shipped in reels
to the bridge site, where they are spun
across the river with cable-spinning ap-
paratus which travels back and forth on
an aerial tramway.

Before any of the cable-spinning worlk
could be done an initial cable had to be
drawn across by a tug-hoat and barge
and the two ends lifted to the towers
and finally stretched in the air.  After
this other cables were drawn across, and
two sets of cables were adjusted for
supporting the catwalks which had been
built, in order that the cables could be
“formed” from the spun wires.

For suspending the catwalks one on
cach side of the towers, 36 poweriul
cable ropes mncarly three inches in
dizmeter were made and hoisted into
position from cable auchorage to cable
ancliorage over the tower tops. These
cable ropes are a mile long. The steel
{framework sections of the catwalks
were fastened to them, starting from
the center of the span, by means of a

Science and Invention

traveling cage.

On the catwalks
the actual compact-
ing of the smaller
sets of cables that
go to make up the
four 36-inch cables
has been going on.
The wires are be-
ing strung  and
compacted at  the
rate of about 200
tons of single wire
a day. For the
final compacting a
civcular  multiple
hydraulic jack was
developed.  Its job
is to squeeze the
smaller cables into
a4 large circular
area, so that they
can be bound with
steel wire into per-
manent shape.

The operation of
this newly devel-
oped device was
tested out on a full-
section of

size

cable at the fac-
tory. The circular
jack is placed

around the cable and the twelve hy-
draulic jacks of which it is composed
squecze the cable into tube shape with a
pressure ol 720 tons. Steel bands are
applied to hold it in form until a spiral
lapping of steel wire covering is ap-
plied, as well as a final covering of
waterproof material,

Such methols make it unnecessary to
replice cables as has heen necessary at
times 1 the Brooklyn Bridge. The

cables will last many times the life of
the bridge and cannot be weakened. The
wire used in the cables is of a material
that will safely carry year in and year
out, a greater load per unit area than
structural

any other material. It is

Above—At Rod Mill No. 3 there are

the coilers where fthe wire is fed into

circular spinninc holes for the coiling of
the wire.

Right—The mai1 cables in construction,
looking south f-om the New York side
to the New Jersey anchorage. These
cables become in effect steel bars.
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made by the “cold-drawn” process. The
steel 1s made by the open hearth method
and cast into ingots ahout hive fcet
length and five inches square.  After it
has heen chemically treated and an-
alvzed the ingots are rcheated und
passed through rollers to reduce them
to a square of about two inches. These
are cut into billets about thirty feet
in length and then rerolled to a diameter
of approximately 34 of an inch. and are
coiled and tempered before being cold-
drawn into wire,

This drawing process is done in four
operations, by pulling the wire through
dies with holes of progressively smaller
diameter. By this method there is pro-
duced 4,000 linear fect of wire for each
thirty-foot hillet.

The wire is then galvanized—covered
with a coating of almost pure zine to
protect it against corrosion. Then it is
spliced and wound on six-foot reels,
cach reel holding about thirty miles of
wire” and weighing about eight tons.
Finally it is shipped on special {reight
cars 1o the bridge, where it is spun in
position for building the subcables of
which the four great cables are to be
formed.

There are many kinds of special steels
wsed in modern cables which were un-
known in other days—in the great
girders ol the towers, in the sleepers of
the anchorages, in the connecting eye-
bars, in the heams for the roadways,
and in other points of the structure
where stresses must be supported with
secuirity.

Metallurgists have been able to in-
crease the strength of iron by numerous
processes of heat treatnment and draw-
ing. as well as adding alloys, so that in
reality the cables will support much
greater stresses than at one time was
thought possible, and do this almost in-
dehinitely.

The limiting {actor in bridge length
is no longer that of material or design,
but rather that of profit. The question
is whether a bridge twice as
long as the new udson
structure would pay.
it be possible to get enough
traffic across a larger bridge
to warrant the  ehormous
(Continned on page 647)

Would
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Rests an Entire Industry

By George A. Pettitt

Assocsate Editor, Colifarnia Monthiy

—

The wasp which fertilizes the

Calimyrna  Fig, 27 times
natural size.  Actually the
insect is less than 3/16

inches in wing span.

For a Thousand Years
the Smyrna Fig Has
Been Matured by Pollen:
Carried Into It by a
Wasp . . . But the Cali-

myrna Fig (American

THESE TWO SPECIES
] OF FIGS GROW IN
T YHE SAME TREE

; G
2 (FIRST CROP)

AT S L

LARVA DEVELOP INTO
WASBPS AND FLY TO

.| BLASTORHAGA PSENES{ {THEY LAY THEIR EGGS ~Wh£N}
PROFICH! FIGS WHERE]

THIS BRANCH 15 REMOVED
TO CALIMYRNA TREE ___
SE SR g mon Pop,
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i
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SFLOND CROP;

i
i

MAMME

.

1
1
'
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- 2000 R

i [NHER YOUNG FEMALE WASPS

LARVA ARE NE ARLY DEVELOPED: )EMF,HGE FROM PROFICH! FIGS

TO CALIMYRNA TREE

FIGS THUS FERTILIZING THEM

Smyrna Fig} Within the =
Past Few Years Has
Been Blighted by a Fungus which the
Fertilizing Insect Picks Up with the
Pollen. . . . The Battle of Scientists to
Save the Wasp and Destroy the Fun-
gus Is the Theme of This Absorbing
Article.

NTERMINATION campuaigns

against insccts. even those which

require the importation of merce-
nary armies of insects to do the fight-
ing, are an old story in this scientific
age; hut to support sciencee’s reputation
for having something new cvery min-
ute, a determined group ol scientists
and  farmers in California iz now
waging a campaign (o bring o« few
Dillion billion baby insccts into the
world as hygienically as human babies
in a hospital.

The dnsect concerned is a tinv
wasp known as the Blastophaga
psenes, whose wing spread s less
than threc-sixtecuths of an inch,
but upon whose fragile shoulders
rests the future of America’s Cali-
myrna fig mdustry,

The Calimyrna
fig is the Ameri-
can cousin of the
fawmous Smyrna
fig, which for
thousands of
wears has been
known wherever
ships  and  trade
could reach. It is
accepted  as  one
of the best pos-
sible varieties for
drying because of
its  rich, golden
color, tender skin
and good favor.

But it 1s also &
very primitive
< variety  of  the
L]
}. +
B =

CROSS-SECTION
OF CALIMYRNA F16G,

BRANCH WITH FIGS IS RE’MOVED’ - 1THEY ENTER THE CALIMYRNG

” Vi e e B i ikt sl e
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2
n the Shoulders of a WGSp b

In this cluster of Caprifigs,

the mature mamme figs are

below, the immature profichi

figs at the top. Migration
of wasps is beginning.

T T

spuecies icus carica, or

The complicated process by which the
Calimyrna fig is fertilized is graphically rep-
resented in this drawing.

st o ]

To prevent infection of the Calimyrna, the

scientists treat the mamme crop with fungi-

cide just before the wasps migrate to the
profichi crop of the Caprifig tree.

—
Circle — A fungus
growth {center)
around a wasp from
an untreated fig, con-
trasted with the les-
sened fungus growth
on séven treated figs.
Left— Edith Phillips,
scientist sent by the
University of Califor-
ria, studying the figs.

cdible fig, and unlike any
other variety, it requires
fertilization, or caprification as it 1s
cilled, by pollen Trom an entively ditfer-

et e o Ta®

et tree, the Caprifige Without  this
pollen, while other fgs are maturing to
o luscious sweetness, the Smyrna figs -
sulk, shrivel up and drop from the trees. K
That is where the tiny Blustopliagu 1
pscies plays it part. The fig wuasp ix 4
the only inscet known that will coop- #
crate with man by carrying this pollen R
to the thousands of waiting figs in the o
Smyra orchards. ;oo
Within the Tast few vears w strange e
Llight huas struck the Calimyrna figs. !
Approximately  hall  of  California’s o "
58,000 acres of fGgs are Calimyrnas

according to the best estimates obtain-
able: vet from 1923 to 1927 only 16
per cent. of the marketable figs were
Calimyrnas, Figs of all varieties suf-
fered, but the Calimyrna, living up to
its reputation as the pampered darling
of the fig industry, suffered worst of
all. A large percentage of the crop
rotted o1 the treey, an additional per-
centage could not he marketed, and
more was fit only for jams. bakery fll- ‘
ing, or stock feed. The loss was esti-
mated 1o be in excess of a million dol- =
Tars annually.  Worst of all. when sci- “
entists were called in to study the .
troublz, they found that the Calimyrna
figs had o strange disease of their own, 4
and that that discase was carried by the
fig wasp, without which there would
be no Calimyrna figs. That is why sci- £
ence is tryving to raise hygienic wasps. ‘
Iver since its first importation of k
California, fifty vears ago, the Cali- \;
myrna iz has been a puzzle to orchard-
“1
e
4

R - N

el

ist. Several vears passed before Cali-
fornians discovered that the fig wasp
was a4 necessary part of the Calimyrna
industry, and ten more vears passed
before the wasps could he persuaded to
adapt themselves to their new home. Tt o

3
v 3
was even longer (Continued on page 660 P
. 8
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Landlords—Ha-Hal

Just Pick Carefully When You Settle Down and No One Will '
Bother You with a Monthly Bill for Rent

They call the smiling fel-
low on the left a "Troglo-
dyte,” but you'd have to
think up a worse name
than that to fineigle him
into moving to a place
where he'd find a monthly
rent bill in the mailbox.
Right—Houses built into
cliffs by French peasants
(Department of Seine) re-
quire few windows or doors
and are warm in winter,
cool in summer.

Above—These heasy-browed
dwellings are built intc the
faces of rocks 500 feet high,
about 100 feet from the sum-
mit, and are located i1 Cey-
fon.... On the right cbs=rve
an ancient apartmen- house
built in a cliff in a |,00-
foot canyon wall & Ari-
zona—a trifle higher than
any apartment rent could
reach at that time.

Above—Peaszant Indians long ago
built this apartment house in the
land of the sky, overlooking a somz-
what hostilz part of New Mexico.
Modern Manhattanese say  they
showed rare judgment.

Left—Like wasps' nests are
the mud humps built by
the Troglodyte Tunisians
in the Sahara—one door,
outside steps, no win-
dows. And their in-
habitants are like
wasps, too, From
such huts as these
they have gone forth
to 'sting many a
desert-crossing  cara-
vanforitsroll. ... On
the right appears an
apartment group in
Germany, at Neberlingen
on the Bodensee, right
under the wing of Mother
Earth.

- All photos by Ewing Gallmvay
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e
Boeing Airplane Co.
Mounting the wings on a Boeing biplane.

BINE out of ten young men today,
it 15 estimated, are looking for an
aviationt job, Their first aim is
alwavs the pilot’s berth—hard work
sometimes, but short hours—and pay
that. for those at the top. ranges up to
$8.000 or more a vear. The pilot of a
transport ranks higher than a locomo-
tive engineer. One ol the lurgest of
emplovers told me:

“Our conception of the transport pilot
of the future is an individual similar
to the captain of an ocean liner.” Sev-
eral thousand hours i the air, and
nearly as many dollars, must be invested
betore one can command a big airliner
and a hig salary.

But there are scores of other jobs in
aviation, aloft and agrvound, for those
who train themsclves. The flying me-
chanic will soon be commoun. Thus the
112-passenger DO-X, when it flies the
Atlantic to this country, will carry scv-
eral mechanics equipped to make flving
TCPAITS.

Then there are the couriers or stews-
ards, who Jook after the weliare of pas-
sengers: navigators; radio operdators;
flying mail clerks; aerial chels, and so
on. There are even flving stenographers
and secretaries, for big business men
with Hying offices for rapid trips.

Nine-Tenths Are on the Ground

Young as the aviation industry is, it
employs directly and indirecty about
100,000 persons. One-tenth are pilots.
So for every aerial job there are nearly
nine on the ground. In a large aircraft
plant near New York City [ recently
saw  former cabinctmakers caretully
erccting the cabin of an airliner,

A few weeks of skillful work by ma-
chinists, metal workers, fuselage and
landing gear experts, welders, fabric
coverers, painters, dopers, clectricians,
motor installers, riggers and assemblers,
not to mention engincers, checkers and
inspectors, and this great plane will take
to the airways, taking 21 persons at
116-miles-an-hour cruising speed.

The employment manager tells e
that almost all his'men are skilled, with
three years or more of experience. Ma-
chinists usually get their training in
other metalworking plants. Carefulness
15 essential, for mistakes are costly.
Quantity production and low-unit costs
are not vet possible in aircraft plants.

Welders are usually spectally trained
for aircrait work, for the complicated

B s = 2
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Sky Jobs
and

Cround
Jobs

By Orville H. Kneen

Author of Everyman's Book of I'lving

A Large Proportion of the
Younger Generation Today Is
Turning to Aviation in lts Search
for a Career. . . . To These, the
Following Survey of the Occupa-
tional Possibilities of the Aviation
Industry, by a Man Who Has
Made It a Special Study, Will Be
Welcome and Useful Reading

joints in fuselage tubing require great
skill, and lives and money depend upon
good work. Only one plant has as yet
adapted electric arc welding to aircraft
—the Boeing Airplane Company of
Seattle.

In the wood mill and dry kiln are pre-
pared the spruce and other light, strong
wood stock, In the wing panel shop,
pattern and model shop, venecr wing-
covering department, etc., woodworkers
are numerous. Women may be scen
cutting and sewing ' cotton fabric for
wing covering; others nail wood ribs
together in a jig, and do other odd jobs.

The mechanically-inclined today arve
eagerly seeking openings as helpers or
apprentices, leading to such well-paid
jobs as sheet metal or cowling cxpert,
coppersmith, tinner, etc. The best cowl-
ing men get up to $1.25 an hour and
are scarce. Dural shect, keginning to
be used for wing and fuselage covering.
requires expert workmen. Stee]l workers
fabricate, rivet and assemble angle ivon
shapes, channels, round, flut and square
dural tubing, etc.

Ryan Aircraft Corp.
Welding a fuselage at the Ryan plant.

Fokker trimotor plane flying for the Western
Air Express.

Then there are special lines such as
upholstering; plumbing: electrical and
racho installation; tank fabrication and
installation;  heat treating of metal
parts; chromium and mnickel plating:
cable work; hull work on flving boats ;
tadiator  fabrication and installation:
soundproofing and insulating. etc.

In allied lines are laurge plants pro-
ducing carburetors, magnetos and igni-
tion systems, starters, propellers, floats,
hrakes, wheels and tires. instruments,
radio equipment, airport lights and bea-
cons, parachutes, etc.

Such jobs lead to higher positions
such as licensed mechanic on airplanes
and engines; group foreman;: inspector’
shop manager, etc.  Shop work is the
best of training for the engineer, who
may take home-study work when he
cannot afford a Jfour-vear aeronautics
course in college. ’

In one plant [ recently met the fore-
man of the aileron and tail department.
He told me he began his aircraft work
sote siX years ago by making models.
Ile sent one to the plant manager, and
a joh resulted.  This method would
hardly get a job today. Nevertheless, it
is o good indication ot the value of
building models and studying aircrait
design.

There are many who study aero-
nautics while they work at the detail
jobs, such as designing fittings, land-
ing gear, engine parts, wiring layouts,
tools and jigs, ete. In a tvpical plant in
New Jersey the Eungincering Depart-
ment has the following:

4 praject engineers

29 draftsmen, one chief and 3 juniors

5 bill of material derks, who check
ifems, compute weights, etc.

stress analysis clerks, who compute
strength of each part

blueprint operators, who make prints
irom tracings

tool and jig designers

file clerks

stenographers

[SSRI R N RS

Apprentices Get a Chance

Some plants have a complete ex-
perimental department, with mechanics,
draftsmen  and  helpers.  Nechanics
and engineers get the best of training
in shops where airplanes are inspected,
overhauled and maintained. Appren-
tices are cmiployed in some plants, at
around 45 cents an hour. It is reported
that boys (Contined on page 649)



3

e
-
-

594

. Bringing

N TGRS

8

RIS T R T F T

-y

TRNIOW R

u

T

L)

hall el Tl

the FOOd
to the Man

By Richard Graves

AY fifty cents as vou enter, and

you can eat as much as you

want of cverything in a new type

of restaurant which has recently been
opened in an Idaho city.

The food passes the counter, as may

be scen in the photograph, on an endless

Ty

All food passes in
front of each patron
on an endless con-
veyor at a speed al-
lowing him ample time
to select the quantity
he desires. When he
is through eating, he
slips his dishes through
the trap door under
the counter (left}; a
rubber belt takes them
to the kitchen.

convevor. The -conveyvors, extending
from the kitchen to the dining room.
carry trays of food past the patron, who
chooses any dish that may take his
fancy. The convevor carrying the trays
is enclosed in glass and a glass door di-
rectly before cach seat may be lowered

Page Maggie Jiggs!

By S. R. Winters

HE quips and cartoons about din-
nerware as~ missiles hurled  be-
tween wife and husband are pro-
verbial.  More than once Maggie (of
cartoon fame) has used Jiggs' head as
a battering ram, splintering chinaware
into smithercens.  In real life—in the
rescarch laboratory, at least—breaking
chinaware, to test its strength, must be
done svstematically, and without the
fickle human ecquation. Therctore,
Uncle Sam has designed a sort of me-
chanical dwmmy for breaking dinner
ware—and the proverbial bull in the
china store is a tame affair compared
with the reckless abandon with which
this device shatters the dinner dishes.
Exerting the force of a swinging pen-
dulum, a “mechanical man’ designed by
the Bureau of Standards determines the
strength of chinaware by destroving it.
This pendulum, simulating the swinging
arm of a person, delivers blows of in-
creasing force until the test specimen
breaks.  The cumulative effect—or
striking blows with increasing force—is
measured by the weight of the pendu-
Ilum and the distance through which it
falls. The chinaware subjected to such
merciless blows undergo two principal
tests—its resistance to impact or direct

blows and its relative stubbornness
to chipping. As a merit of strength,
the ware must submit to six tests,
The other physical properties in-
quired into are size. weight, and
amountof water absorption.

Curiously  enough, the
experiments ol the Bureau
of Standards have failed
to disclose any defnite
relationship between the
thickness of chinaware

and any article removed to the counter.

When the patron has finished cating.
the used dishes may be slipped through
a trap door uunder the counter. These
dishes fall on a rubber belt and are re-
turned to the kitchen, where the belt
runs through an automatic dish wash-
ing machine in which they are also
automatically dried.  They then are
rolled off the belt into large baskets
ready for replacement on the food belt
or putting away.

The {ood conveyors, after passing
through the dining room. are Jowered to
the next floor where another counter is
provided, and more patrons are scrved
as the travs pass belore them on the re-
turn journey ( Contimed on page 041)

Here's the "mechanical man" which
tests the strength of chinaware by
destroying it.  Below
—The machine in op-

i eration.

and its strength. Simi-
larly, there is an
absence of relation
between the amount of
water that has been
absorbed by the ware
and its strength. Fur-
thermore, a picce of
dinnerwarc may Dbe
subject to ready chip-

ping and yet with-
(Continued on  page
641)
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Right—The famous "Benedicité” of Chardin,
photographed by white light. Above—A
portion of the same picture, under the X-ray,
revealing the composition of the colors used
by the painter, and the delicacy of his touch.
The X-ray unerringly defects any attempt to
duplicate the Chardin style.

RT critics and the most accom-

plished antiquarians can find in

chemical or physical tests most
valuable nieans of verification in de-
termining the authenticity of a picture,
even if it carries the signature or mark
of a distinguished painter. To satisfy
the market provided by amateurs and
collectors, how many skilliul {alsifica-
tions have been produced of “cliefs-
d’ocuzres” of the virtuosos of the brush!
But today the authorities in the muse-
wms are losing confidence and the same
applies to amateur collectors. Today,
before accepting a picture, thev have
the colors analyzed by chemists and the
technique examined by artists, while
physicists examine it for retouching,
restorations, or evidence of counter-
feiting.

In the course of the year 1928, H. H.
Verne, director of the French national
museumns, put into the hands of J. F.
Cellerier, director of the testing labora-
torv, Conservatoire des Arts et Metiers,
Paris, the work of establishing in the
museum of the Louvre a laboratory of
scientific research, in which the tech-
nique of paintings could be studied, and
the identification of pictures and works

At the right is shown how the X-ray separa‘es the original

part of a painting from the restored part.

restored appears at the left. Water colors wene wsed in the
restoration of the picture.
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1 New

By Jacques Boyer
Translated by T'. O'Conor Sloane, Ph.D.

How the X-Ray and Ultraviolet

Ray Are Being Used to Make the

Falsification of Ancient Paintings
Impossible

i

of aut carried out. M. Cellerier started
with a small installation, enabling him
to apply all the resources of physics and
chemistry to determine the exact com-
position of substances emploved on a
picture and to study the special tech-
nique of each artist. The eminent
scientist and his assistants proceeded
step by step to make the most varied
tests to carry out their investigation.
They utilized X-rays, already emploved
for a number of years for these experi-
ments by such investigators as

Faber, Heilbron and Dr. Cheron.
Following Bayle they used ultra-

i ,ﬁ violet rays on account of the

. LE PR phenomena of special luminosity
Q‘f’ I which they produce on certain
)i colored pigments. They also

4% i utilize the spectroscope, polar-
P ized light, and the analysis of
the chemical constitution of the
paint and of the support; all of
which gives the most valu-
able indications for a re-
port on the picture ex-
amined. Thus these
methods of scientific ex-
amination complement each
other.

M. Cellerier and his col-
labcrators are actually preparing this
“Reference of Artists’ Technique” by
determining the technique and the char-
actevistic (Continued on page 642)

Abave—The interior of the scientific research
labaratery established in the Museum of the
Louvre, showing a part of the equipment.

This painting of the Bruges School appeared uniformly ancient

under the camera as ordinarily operated. The X-ray detected

signs of retouching at the base of the neck and on the
cheek, as shown at the right.

The painting as
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By Eugene de Lopatecki

Willy Noell, German Artist, Has Worked Out a
Technique for Making Advertising lllustrations

by Photographing

HE “Machinery Demon,” in his

! stiff and clanking metal armor, is

just a plasteline model, about four
inches  high, skillfully  photo-
graphed. And the dainty miss selecting
a cigarette is not a human being at all;
she is a combination of cardboard, wire,
- plasteline, and paint, treated in the same
manner. The only real thing about the
figure is her cigarette case.

The figures accurately proportioned?
Lifelike? Yes—for the innovator of
this ldtest development in advertising
art—photographing miniature clay mod-
els instead of live artists’ models—is
himself a well-known artist.

Willy Noell recently arrived from
Germany. He had been interested in
the movies—had seen miniature movie
sets.  Lrees from sponges. Falls of

cardboard. Why not camouflaged mod-
els for advertising illustrations, follow-
ing the same plan? They would cer-
tainly be more econoniical than staging
elaborate posings of flesh-and-hlood
models. And how much easier to ar-
range, work with, and change! How
much more distinguished the effects! If

Ingeniously
Miniatures in Plasteline

Constructed

Skeleton, armor, gear
teethy, cams, and other
auto parts that comprise
the "Machinery Demon"
of iron? Guess again!
They're all of clay, dusted
with a combination of
graphite and silver powder.

Three clay gentlemen, "The Dis-
tinguished Set.” The balcony is
strong  cardboard covered with
Plasteline. "Three  Distinguished
Gentlemen” fencing in real life
would have made a rather ordinary
picture. In clay. the result is really
distinctive.

you didn't Tike a nose, you just
remolded it!  If veu wanted
more  shadows and highlights.
you rubbed the corners with a
soft rag.

So—Mr. Noell began experi-
menting with miniature figures
of plastic material, wood, wire
and cardboard. After complet-
ing one, he had it snapped by a
good photographer — and there
was the illustration, ready for use.

Take the mechanical robot, used for
a Whiz Oil advertisement. Various at-
temipts to build this monster of motor
parts had proved unsuccessful. For you
cannot model figures of steel in exact
proportion, with subtle shadings. Since
steel 1s not plastic unless melted (and

November, 1930

then it's too hot to work with), 1t can-
not be cut or molded for art work.

Mr. Noell solved the problem. He
fashioned and implanted a skeleton of
strong wire in a wooden hase, just about
the size of the model needed.  Upon
this Toundation he molded a robot of
plasteline (regular sculptor’s clay). He
wus able to get the gear teeth and armor
details 1 exact scale.  But a steel
model, not a clav one, was required. A
mixture of graphite and silver powder,
dusted on the hgure, did the trick. To
get highlights and shadows, breaking
the monotone, the artist wiped the edges
with o soft rag.

Heve the photographer helped; the
success of a (Continued on page 658)

Her hat is not of felt, her ears ase not

of cartilage, her wrap is not wool. The

only thing that's real about her is the

cigarette cate. To add to the depth

of the relief the background was painted
black.
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Mechanics, Manual Training Students, Home Handicraftsmen

Get

our Share of $3250.00

in Fine Tools and Home Workshop Equipment

In Fifteen Minutes You May Win a Complete Workshop of

IF YOU HAD $30.00, or $200.00, or
$400.00 to spend in equipping a home
workshop, what tools and equipment
would you buy?

Sc1encE AxD IxvexTioN will award
$3.250.00 in  fine tools and home
workshop cquipment to the fiftcen peo-
ple who answer this question most ef-
fectively in the judgment of a picked
committee.

There are no strings attached. You

invest nothing but the price of stamps
and stationery, plus the mental effort of
selecting and Jisting the tools and equip-
ment you think are best.

The Three Points

There are three points to consider
—QUALITY, COMPLETENESS.
AMOUNT OF MONEY ALLOWED.

You want vour assortments to be as
complete as possible.  But completeness
must not be gotten at the sacrifice of
quality. And the cost of any assort-
ment must not exceed the amount of
money allowed.

Your problem, in a nutshell. is to bal-
ance QUALTTY against COMPLETL-
NESS and both of these points against
the AMOUNT OF MONEY Al-
LOWED. . .. The fiftcen prizes, total-
ing $3,250.00 in fine tools and workshop
equipment, will go to the fifteen people
who tell us how to get the MOST and
BEST tools and cquipment for the
AMOUNTS OF AMONEY named in
the three price divisions.  You may
enter lists for any or all the divisions.

Fach winner in the contest will re-
ceive exuactly the tools and equipment
he has named in his winning seclection.

Af, Towewer, his winning seleciion
duplicales tools or equipment he alrcady
otens, we shall be glad to substitute any
others e may desive tn their place, pro-
vided the totd cost is the same.

. Ask Us for Catalogues

We want all the data we can get on
the ideal tools and equipment for the
home workshop. To help you in making
out your lists, we shall be glad to see
that you are supplied with a representa-
ttve group of manufacturers’ catalogues.
Drop us a line saying you wish to cnter
the contest. We'll do the rest.

Machine Tools, Motors, and Miscellaneous

-

rr - o .

Your Own Selection

ey A

Presenting the Judges

Robert Henry Alfred S, Kinsey
Swith, MS,, i Nias  been Profes-
Associate Frofes- sor in Charge of

sor of Muachine
Construction at
Massachusetts In-

Shop FPractice at
Stevens {nstitute of
Teclnology, Castle

stitute of Technol- DPoint, 1Hoboken,
ogy., Lor forty N. J., since 1908,
years he hes had and is a nicmber
clharge of the Ma- of the lmerican
chine Tool [Lalo- Society of Mechan-

ratory there. ical Lngincers.

Arthor 110 Lynch, Editorial Director of

the Radio-Science Publications, will serve

as the third member of the judges’ com-
niitiee.

Three Divisions—Fifteen
Prizes

Five at $50.00

In the First Division you sclect the
ideal tools and equipment you would
buy if yon had $50.00 to spend.

The prizes in this division will be five
sets of tools and home workshop equip-
ment, costing $50.00 each at the manu-
facturers' list price, Tools and equipment
will be exacty those selected by the
winners.

Five at $200.00

In the Second Division you sclect the
ideal tools and equipment you would
buy if vou had $200.00 to spend.

The prizes in this division will be five sets
of tools and home workshop equipment,
costing $200.00 each at the manufacturers’
list price. Tools and equipment will be
exactly those selected by the winners.

Five at $400.00

Tn the Third Division vou select the
ideal tools and equipment vou would
buy if you had $400.00 to spend.

The prizes in this division will be five
sets of tcols and home workshop equip-
ment, costing $400.00 each at the manu-
facturers’ list price. Tools and equipment
will be exactly those selected by the
winners.

>

How to Do [t

GET A REPRESENTATIVE
GROUD of tool and equipment manu-
facturers’ catalogues. Pick manufac-
turers who make tools and equipment of
established quality, reputation, and de-
pendability.

Write down the names of the tools
and equipment units you think would be
ideal for the home workshop in any or
each of the three price classes named,
together with the manufacturers’ list
prices,  Try to make your assortment
or assortnients as complete as possible
within the money limit allowed.  Enter
Jists for any or all of the divisions as
vou pleasc.

For cach list write a letter of from
200 to 300 words, telling plainly why
vou chose the tools you did.  Send in the
letter with the list.  The letter will be
considered by the committee in making
the awards. Give reasons that are to
the point.

Winners in the Ideal Home Work-
shop Equipment Contest will be an-
nounced in the April, 1931, number of
ScieNcE AND INVENTION.

Your Hardware Dealer Will
Help You

Thirty-five thousand hardware
dealers have been informed about this
Tdeal Home Workshop Equipment
Contest.  They will be glad to co-
operate with vou in selecting the tools
and equipment for vour Ideal Home
Workshop list or lists.  Ask yvour own
dealer about it

Follow These Simple Instructions

A—List your ideal tools and equipment with
manufacturers’ names and list prices, keeping the
total within the amount named in the division
the list is intended for.

B—Write a lettér of from 200 to 500 words ex-
plaining why vou chose the tools and equipment
you did.

Contest Rules

1. Entries must reach our office, 381 Fourth
Avenue, not later than midnight, December 24,

2. Only one prize will be awarded to any win-
ning contestant, but you may enter lists in any or
all the divisions.

The contest is free and open to everyome.
You need not be a reader of SCHENCE AND INVEN-
TION to enter.

4. In case of ties, tieing contestants will receive
prizes of identical worth according to the division
involved.

5. Neatness of lists and pointedness of letters
will count in the awards.

6. No employees of this magazine or members
of their families are permitted to enter the contest.

7. The decision of the judges will be final.

8. The winning lists will be those in which com-
pleteness and quality are best combined, in the

Working Equipment Will Be Considered in this Contest

judgment of the committee, within the money
limits of the divisions involved.
. -
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No One, Apparently, Is Safe
From the Miniature Golf Bug
Nowadays. Even the Neigh-
borhood Kiddies of the Long
Island Suburbs Have Been
Bitten. Here Are Some Photo-
graphs of a Primitive Course
They Have Laid Out in a
Vacant Lot at the Corner of
Metropolitan and  Flushing
Avenues, Queens. A Strip of
Rolled up Linoleum, Bits of
Piping, Tree Roots, and What
Have You, Serve as Hazards.

Here we have the game in

full swing, and every hole busy,

The kiddies are as keen as
their elders.

S

e

November, 1930

Here we have the kiddies lined

up for admission, the charge for

which is one cent. Anybody who

makes a hole in one gets a glass
of lemonade.

This is a mean hole. Will
the "south paw' make it?
Anything in the way of
a golf club, crooked walk-
ing stick, or hockey stick
serves as a putter.

Above—A general view

of the entire course.

Right and left—Two of
the hazards.

.?|
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A Billion Dollar Business in Jun

By Leon D. Wilkins

J OST ol us are familiar with
the fact that old automobiles
eV LI]IU.L Ily find their way to the

junk man, that scrap iron is melted
down and u>e(1 over again. and that old
newspapers, magazines and rags go to
make new paper.  But how many of us
are aware that the junk business is now
a highly organized billion dollar indus-
try, the raw material for which is pro-
vided by the waste products of a thou-
sand other industries and human activ-
itics?  The machinery of this industry
Hterally  absorbs  otherwise  worthless

junk at one end and delivers dollars and -

cents at the other,

At least half a million dollars’ worth
of scrap iron and steel is reclaimed an-
nually, and more than 30,000 tons of
such material is consumed each yecar at
furnaces, mills and foundries, according
to the United States Bureau of Mlines.
The value of other common metals re-
claimed amounts to more than a quarter
of a hillion dollars,

According to the definition of the
Burcau of MMines, secondary metals are
those recovered from  scrap metal,
sweepings,  skimmings  and  drosses.
Thev are so called to distinguish them
from metals derived directly from ores,
which are called primary metals. The
distinction docs not imply that secondary
metals are of inferior quality, {or
metals derived either from ore or waste
material vary in purity and adaptability
to use in making certain products.

“The collection of waste material is
a long-established hranch of industry
now vital as a source of \upplv of many
products,” says J. . Dunlop in a statis-
tical 1epmt recently published by the
Bureau of Mines, “The problems con-
nected with the waste trade are no
longer viewed academically hy the large
consumers of metals and other wastes,
They are an important factor in the

"The junk industry absorbs

junk at one end and de-

livers dollars and cents at
the other"

Sixty-four grinders at work

af Lake Linda, Mich.,

ore formerly regarded as
waste

supply of raw material, and
their proper use results in
reduced cost of many prod-
ucts,  The interest shown in
problems connected with metal
wastes and their recovery and
use continues unabated. Old
trade associations are enlarg-
ing the scope of their ac-
tivities and new ones are
being established.  Associa-
tions to perform service for
the lead and aluminum indus-

This picture shows piles of scrap iron waiting

to be put into the open hearth furnaces of

the Opzn Hearth Steel Mfg. Co. at Steuben-
ville, Ohio

tries similar to the service rendered
by the Copper and Brass Association
have been formed. All these associa-
tions seck to standardize specifications.”

Under present economic  conditions
only a small percentage of the waste
paper, rags and metals discarded at
homes now returns to the waste trade:
high collection costs preclude rural col-
lection in small quantities.

Jewelry and dental waste furnish the
largest supply of secondary gold and
silver, and photographic waste also pro-
vides a vast quantity of secondary silver.
The recovery from waste film is prob-
ably 800 ounces to the million feet. The
largest plants engaged in recovering sil-
ver from films are located in Denver,
Los Anzeles and San IFrancisco.

In Nevada, about 15,000 pounds of
mercury are being recovered annually
from oid dumps and slimes at mills
which formerly treated gold and silver
ores by amalgamation.  More than
500.000 short tons of secondary copper
are recovered every vear in the United
States, also 300,000 short tons of sec-
ondary lead, which is equal to 40 per-
cent of the total refined primary lead
produced.  About 70,000 short tons of
secondary zinc is recovercd, and the re-
covery of secondary tin is equal to about
41 percent of imported tin and is valued
at between $35.000.000 and $45.000.000
annually,  Most of this tin is obtained
bv detinning old tin-coated containers.
Western copper mines use detinned
scrap to precipitate copper from mine
waters,

1
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Dr. Darwin Oliver [.yon. an

American, experimenting on
a rocket in his laboratories
near VYienna, Aus-
tria. This rocket is

four feet long and
its propelling agent
is liquid gas. A
gyroscope keeps
it from deviating
from its course.

{forecasts of the horrors

O many
of future war have been made in
recent vears that wilitary engineers
will probably require a long time to
work out all the devices that have been

them by imaginative
writers and speakers. But recently an
authentic touch of {rightiulness was
added to these forecasts when it be-
came known that the war departments
of several European countries, notably
Germany, France and Iltaly were mak-
ing special and secret studies of rockets
to supplement or replace cannon in
bombardment and barrage.

What this may mean in terms of
military and civilian slaughter in time
of war can hardly be imagined. The
hig gun has grown from the old-fash-
joned iron cannon to the Big Bertha that
bombarded Paris, but this is about the
ultimate range of such weapons. As
long as no other type of projectile
throwing arm is used there is little
danger that New York, for instance,
can be blown to pieces by Datteries
placed at Paris or Berlin. The mechan-
ical difficulties preclude forever the
throwing of explosives such distances
by cannon.

But in moedern rockets we have a new
and almost untried weapon that may
revolutionize warfare, make possible
the accurate bombardment of cities half
way around the earth, turn every in-
fantryman into a traveling artillery-
man, and carry the battle bevond the
front-line trenches into the very homes
of non-combatants and civilians in the
capitals of the world.

Renewal of experiments to adapt
rockets to the uses of war, recalls the
fact that these devices have already bad
an important place in military history.
Before 1805 Sir Williama Congreve, an
unusual and versatile British inventor,
suggested that rockets might be used
to good effect in attacking cities, forti-
fications, or fleets of ships, and to him
we owe much of our modern concep-
tion of the uses to which rockets may

suggested to
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N\ Will the

SR

be put. Previously the rocket had been
only a pretty product of the pyrotech-
nist’s art, suitable for displays at cele-
brations. 1le perceived in the recoil
principle that drove these fiery toys,
a force that could be turned to the uses
of mankind, and since England was at
that time embroiled in wars across the
channel, his  mind naturally  linked
rockets with military operations.
Carrying on carlier  experiments
made by General Desaguliers at the
Woolwich Laboratory, Congreve mas-
tered the rudiments of rocket-crait, as
it was understood in his dav, and set
himself to the task of making a rocket
capable of carrying an explosive or in-
cendiary charge and having a range of
two miles or more. At length, he ob-

[t Seems
Makes Some New Advance, Somebody Thinks
Up a Way of Utilizing the Latest Discovery to
Produce Still Another Engine of Frightfulness
for Use in Time of War.
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Rocket

Replace Artillery?

By Gawain Edwards

Author of “The Farth Tube” etc.

Inevitable That Whenever Science

Much Has Been Heard
Recently of the Adaptation of the
Rocket to the Peaceful Arts. Here
We Have the Other Side of the
Picture—the Potential Horrors of the
Rocket as an Alternative to Artillery

tained permission {for the construction
of several rockets after his design in
the Roval Laboratory. Military author-
ities were impressed and preparations
were  made to try out Congreve's
scheme in actual hattle.

When Sir Sidney  Smith's  expedi-
tion went against Boulogne in 1805 it
mncluded a number of hoats equipped
with rockets and apparatus for firing
them. Congreve himsell went along
and participated in the subsequent at-
tack against the Irench flotilla, but
rough  weather prevented the use of

rockets in the hattle. The {ollowing
year however, they were used in
another “attack against Boulogne and

were credited with doing considerable

(Continued on puye 652)

This photo shows a slight mishap which occurred when one of Ludvik Ocenasek's rockets
exploded at the starfing point at Prague, Czechoslovakia.
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How o Form an

Qutboard Club

Miss Helen Hentschel, an American, passing the finishing post during
an outboard race in Berlin in 1928.

HT enthusiasm for outhoard rac-

I ing scems to know no  hounds!

From all over the world, reports
of stirring races come in almost daily.
Records tumble at every new report and
the motor imanufacturers are toiling
night and dav to keep up with the de-
mand for their products!

The first move in the forming of an
Outhoard Club is for some one suff-
ciently interested to scll the idea to
fifteen or twenty more enthusiasts.

Then a meeting place must be selected,
a vacant office, someone’s store, a hall,
or even the front porch will do—a
temporury  Commodore, Vice-Commo-
dore, and Rear Commuodore should e
chosen, a name for the club suggested,
cooperation of the American Quthoard
Association should be obtained by letter
to its Secretary, and vou are off to a
lot of red-blooded fun and sport! The
A, O. A. address is 11 West 42nd St.,
N. Y. City.

When these things have happened. a
line or two to the writer will bring
complete details on the constitution, hy-
laws, and functioning of the club. The
duties of officers, committees and sub-
committees and whatever additional in-
formation may be needed to give the
new Qutboard Clul a proper send-olf.

There are many towns on inland
waterwayvs, the seacoast or river bank
where exciting and profitable regattas
could be staged by Tocal talent if the
hoys were familiar” with the routine and
detaill of working conmittees for such
events. It is to assist these groups that
the following is offered.

IFirst we must have a race course.
Ofheially it should measure 215 miles in
circumference.  IMowever, with out-
boards and extreme manoeuverability,
smaller courses can be used to great ad-
vantage though speeds will of course
be reduced due to the sharper and more
frequent turns. It is not advisable to
make the course smaller than one mile,
however, as speeds will be entirely sac-

rificed and the chance of accident in-
creased muny times aver by the crowd-
ing that will ensue.

Fig. 1 shows the best method of stak-
ing the course. Course Fig. 2 is very
spectacular due to the sharp turns hut
reduces speeds. The Tig. 3 course i3
the least satisfactory, as the distances
between buoys is so great that many
drivers lose sight of them and run off
the course. Another fault in this course
lies in the fact that there being no buoys
in the center of the course. transient

boats, cruising along and not seeing the
end markers, often trespass, inviting ac-
cident and roughing the water as well
as interfering with the spectators’ view
of the race.

Fig.

4 shows an easy way to con-

and Hold a Regatta

By J. Phillips Dykes

Rear Couimnodore and Secrclury
American Outboard Association

struct markers. These are simple and
o few minutes” work with hammer and
saw will suffice Tor cach one.

Lhe ideal arrangement  for  the
judges’ stand is flat bottomed scow or
harge long enough and with enough
beam to carry twenty-five men and
necessarv equipment.  However, a large
houseboat or cruiser can be used to ad-
vantage.  Another excellent arrange-
ment 1s the end of a convenient dock,
especially if it happens to be I'-shaped.
The docl or barge wrrangement is fine
where the clock system of starting is
uscd, but the boat can be used equally
as well if flving starts as userl by the

Mississippt Valley  Association are
adapted.
The clock svstem is troublesome,

cumbersome, and apt to confuse drivers,
so s seldom used except at National
regattas.  For the small club a flying
start using the pole boat is to be recom-
mended.  No one but the ruce com-
mittee should be allowed on the judges’
stand or in the poleboat.

An onteresting program  should in-
clude A" "B and “D” class races and
a free-for-all. (Continued on page 662)
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How to lay out different outboard race courses.
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- Making Room for Motor

Acme Newspic-
tures, Inc.,

o
L]
- CarsinChicago .
L] . L ]
By Sidney J. Williams
Director, Public Safety Division National Safety
Council
The photograph shows Wacker Drive, double-deck improvement of the north boundary of Chicago's business district. Note raised
double-deck bridge. In the drawing appears the final link in the Outer Drive.
HE Iocation of Chicago along a Approximately 23 per cent of the
lake shore has restricted the num- WACKER DRIVE populgtion pours in Iz)md out of the
ber of traffic arteries radiating ACKER DRIVE is the designated “Loop” every day, between the hours
2 from the business center. Naturally name for the improvement of the of 7:00 a. m. and 7:00 p. m. The Loop
this has caused an overcrowding of northern boundary of the traffic quad- traffic problem has long heen a serious
these arteries, which serve a surround- rangle around Chicago’s central busi- one. One of the first important steps
ing population of more than 4,000,000 "e“j‘j’]d'hh”_“erly one of the most toward its solution was the widening
people. cr‘ﬂ“'ee.m'" t{: ce'f}"‘n ludes fwo level of Michigan Avenue, which extends
‘The probable fiture growth and one sfrieeF;r:boTe :hel Z;L;_S TV}:Z jp;esr through the Loop district along the for-
traffic needs of the metropolitan area level is 110 feet wide for general mer lake shore. In 1924 the surface
formed a major problem in the Chicagn traffic, and the lower level is 135 feet street car lines co-operated by re-rout-
Street Traffic Survey, conducted in 1920 wide for the exclusive use of heavy ing many of their car lines to climinate
for the Chicago Association of Com- commercial traffic which passes be- left turns and most right turns at busy
merce. One of the results of this sur- tween the boat and freight terminals intersections.  This move proved so
- vey was a plea for the uniform treat- :;.dhjhe A”d““”a‘ j‘ﬁ‘]"d ea;f of beneficial that the City Council pro-
ment of traffic problems throughout this inécus;?iaarl] an\;]enfueermai:al dii+r‘izireono‘l+s}1eé hibited all left turns by vehicles in the
cnlire region. . . . west side. Yehicles can pass six abreast, Loop. . .
This also has heen the viewpoint ot three lines in each direction, without Another important step came in 1926,
the Chicago Regional Planning Asso- interruption from cross traffic. (Continued on
ciation, in its efforts to better traffic page 665)
= conditions, and of the Municipal Plan .
Commission as well. lake shore land for ~—
N The problem of providing adequate  the riparian rights
approaches to the central “Loop” dis-  of private owners.
5 trict has caused Chicago to pioneer in Thus the park
the development of “through streets,”  hoards were able to
and of extensive systems of automatic  extend the new
trafhe lights. park areas and the
Tt also has stimulated the city to plan  new driveways into
a unique system of parks and “outer  the former bed of e
driveways' along the 22 miles of lake  the fake. Thi- has
shore within the city limits. made possible the
The largest of the parks, extending planning of a prac- AL
almost  continuously along  the lake  tically continuous g ds of ? - ) ’ ; ; 1 &
. . _ ° ousands o 3 5
shore, were made possible Dy state laws — new driveway along G T — .
enabling the city park boards to ex- the entire  water  park their cars in the Grant Park municipal area, within a few
change designated arcas of newly filled  front. minutes' walk of the loop skyscrapers.
% . = . o
W e - 4 T e 27 o e .= e o r’ ’ - T
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Measuring the Velocity of
Winds

WIND meter which is said to be
capable of recording the velocity of
wind at all speeds of from one to eighty
miles an hour, and to indicate any varia-

tions in this velocity, has been invented
by R. E. Apthirop, of Salem, Mass. A
colored liquid in a glass tube moves
back and forth in response to the force
and fluctuations of the wind.  Accord-
ing to the inventor, the device can be
built at the surprisingly low cost of
$75.00 per unit, and would prove to be
invaluable for ships or planes.

World's Record for Con-

secutive Airplane Takeoffs
and Landings

FIAT is helieved to be a world’s
record for consecutive takeoffs
and landings in an airplane has been
established at the Akron, Ohio, munici-
pal airport by Pilot “Wildhill” Hudson
of the Goodvear Tire & Rubber Com-
pany, who made 489 separate flights be-
tween 5:00 AM. and 7:45 P.AL in a
single day.
The record was not established as a
“stunt,” but was all a part of the dav's

Science and Invention

Miss Jackie Providence trying

out a new flying instruction

device which is as sensitive

as a real plane to the proper
control

work Tor ITudson. whose job just now
i~ testing a new type of brake for Air-
wheels recently designed by Goodyear.

The plane, which was brought to a
dead stop with full brake on each land-
ing, made a complete 360-degree turn
on each flight. Average duration of
fliehts was 1 minute and 20 seconds.
The ship is a standard Challenger Robin,
and  was  used in  development and
demoustration of  Air-wheels.  Since
that time it has made more than 4500
landings, 3000 of which were with rigid
landing gear, without shock absorbers.

Electricity Lowers Life Boats

O assure safety to passengers in

time of distress, an electrically oper-
ated iife boat lowering apparatus has
been installed on bhoard the Grace liner
Santa Barbara. In the first test of the
device in Brooklyn, N. Y., stewardesses
of the liner demounstrated the practica-
bitity of cquipment, and the ease with
which it can be handled. Here we see
the hoat just touching the wuter after
being  electrically lowered. It is at
all tunes under complete cantrol,

603

Learning to Fly While on the Ground

HE Link Aviation Trainer is the name of a device to
teach potential aviators the art of fying.
of a single seater monoplanc-like structure that is as sensi-
tive as a real plane.
trol the stick, and have the ailerons and rudder in the correct

This consists
1f the operator does not properly con-

position, all of the sensations of a
side slip, nose dive, or a near loop
are experienced.  An electric motor
supplyving air to a bellows. produces
the flving effect. A small Jight on
the nose oi the plane indicates to
the ground pilot when the stick has
not becn properly controlled, while
an ndicator tallies every error.
The device is the center of attrac-
tion at the Maviair Miniature Golf
Course 1 Tos Angeles. Calif,
where it was first installed.  Such
devices  would make o valuable

adjunct to the multitude of minia-
ture golf courses that now dot the
country.

ce

Lightweight Motor for
Launching Gliders

V. HUBBARD, oi Los Angeles,
+Calif., has invented a new six-
cylinder radial motor, which is intended

]

L. B. Hubbard demon-
strating how a four-
pound motor can drive
a propeller at 1500
revolutions a minute,
and a closeup of the
interior of the radial
motor

for Jaunching gliders. While the motor
weighs only fifteen pounds, it will de-
velap 424 h.p. Another smaller motor
weighing but four pounds also develops
sufficient energy to launch gliders, and
it has been claimed that with a seven-
pound tank of carbon dioxide gas. this
smaller motor will launch a glider
twenty-five times and do away with the
elastic bands and the mumnerous helpers
that are now needed. Provision has
been made for the use of gasoline,
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Will the Sea Yield Its Treasure?

XPERIMENTS completed recently
at a seaside laboratory installed in

a cabin at Las Flores Beach, Santa
Monica, Calif., have convinced Herschel
C. Parker, consulting mining engineer,
and his partner, Konrad Kather, of Ber-
lin, that gold can be obtained {from
ocean waters in paying quantities. It is
a well-known fact that the waters of
the ocean contain gold. The cost of
*extracting this gold has herctofore been
~0 great as to prevent commercial ef-
forts. According to Parker, tests have
shown that his new process can earn
better than 75 percent gross profit, and
can extract gold on a basis of two cents

World's Smallest Gasoline
Engine Drives Model Boat

ERT is a vest pocket edition of a

heavy duty, onc-cyvlinder marine
engine, which Daniel Calkin, a student
at the University of Washington, built,
It drives a forty-inch model boat. Ten
weeks of labor were spent in building
the tiny engine, which has a three-
quarter inch bore, a one-third cubic inch
piston displacement, and develops one-
sixteenth of a horsepower. It propels
the boat at a speed of four miles per
hour.

Daniel Calkin
holding the
miniature gas
engine which

he built.

value from between five and ten tons
of sea water, Briefly. the process is
supposed to operate along these lines.
Sea water is piped into a tank. in the
bottom of which tank an ochre-oxide of
iron has been placed. The gold is sup-
posedly deposited on the ochre, and is
then put through an ordinary chlorina-
tion or cyanide process for extraction.
Parker says that the chemicals are rve-
claimed and the process repeated.

The photo shows Kather. his daugh-
ter Bertha, and Parker in their beach
plant where the experiments were con-
ducted.

Talking Hen for London

SEVEN-FFOOT hen, speaking
English. Irench and Spanish
and laving wooden eggs, has heen

built by the Department of Agricul-
ture for exhibition at the London
Poultry Congress. Various anatomi-
cal functions are performed and il-
lustrated in a realistic manner while
a phonograph supplies a lecture.
This photograph shows Mrs. Mar-
.garet Roller putting the fnishing
touches to the bird.
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News Later Than the Latest

HAT bright London evening paper,

The Star, has found a way of
achieving such a seemingly impossible
feat, whiclh is now being accomplished
regularly by its "Stop Press” van. This
unique vehicle carries a mobile printing
press, by means of which it can " fudge”
(print in the Stop-Press column) the
very latest news received by phone from
the office. The equipment comprises a
complete composing frame and type
cases. and a suction-fed Bush printing
machine. capable of printing anything
up to three 30-line fudge boxes at once
at a speed up to 10,000 copies an hour.
A Detrer two-stroke engine provides the
power for the printing press.

To still further incrcase the attrac-
tion and uscfulness of this van, it has
just heen equipped with a special Mar-
coniphone amplifier and two Marconi-
phone public address loud-speakers,
through which can be broadcast micro-
phone announcements and phonograph
music as desired.

Special Sextant for Use on
Airplanes

Capt. John Lar-
son with his air-
plane sextant.

HAT is claimed to be a perfect
sextant for the use of pilots of
airplanes has heen developed by John
Larson, a former sea captain now living

in Chicago, Ill. Captain Larson has de-
signed this device for taking reckon-
ings. particularly on overseas flights.
The desired angle is given by a pendu-
lum device. Captain Larson developed
this instrument while pacing the bridge
during his many vovages about the
world.

From Germany to New York
by Air

N a series of hops, Capt. Wollgang

von Gronau, an aviation instructor,
and three companions, completed their
trip {rom Germany to the United States
by way of Greenland in 47 hours flying
time. The flight was started on August
18th at the Isle of Sylt in the North
Sea, the northernmost German territory,
and ended at the Battery in New York
City. The plane is an old Dornier-Wal
that once served Capt. Amundsen.
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A Beacon Both
and Night

N top of the LaSalle-Wacker

Building, in Chicago, 11, there is
a new type of beacon which in the day-
time reflects the sun rays, and at night
reflects the light from neon tubes. The
beacon was designed by A. N. Rebori,
and differs materially from any now in
use. It employs eight mirrors, three feet
in width by five feet in height, and of
parabolic cross section. Like a fluted
octagonal column in shape, this aviation
marker at night sends out beams of red
light in eight directions. Two neon
tubes of the hot cathode tvpe developed
in the research laboratory of the Gen-
eral Electric Company, and placed one
above the other in the focal line of the
eight mirrors, furnish the illumination.
From above the beacon appears to be a
huge eight-point red compass. The an-
gles between the heams of red light are
bisected by 234 million candle power
becams of eight 24-incli scarchlights.

Day

Identification Marks That
Don't Erase

EW-BORN babics at the

Delaware County Hos-
pital, Pennsylvania, arc now
branded to prevent confusion,
but the branding is not per-
manent, nor is it i1 anyv way
harmful.  The babies are ex-
posed to ultra violet ravs, a’
stencil being put on the back.
The ultra violet rays give a
sun tan mark, and the brand-
ing lasts for two weeks, at
the end of which time the
child and mother may lcave
the hospital.

New Airway Radio Station
A-N airway radio station that broad-

casts weather information and
emergency messages to airports and to
aircraft in flight has been opened by
the United States government at Silver
Hall, Md. It operates on a frequency
of 314 kilocycles with a power of 2000
watts, in conjunction with airway radio
stations at Atlanta, Spartanburg,

~Greensboro, Richmond and New Bruns-

wick. Weather information is collected
by phone and automatic telegraph type-
writers over an area of 400 miles.
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Extracting Steel Fragments from the Eye

POWERFUL electro-magnet

has recently been put into
operation in a Vienna, Austria,
hospital for the purpose of ex-
tracting fragments or dust of iron
or steel from the human hody. In
this photograph, we sce the ma-
chine in use while extracting a
splinter of steel from the eve of a
patient.  After the electro-magnet
has been properly positioned, cur-

Drying Up Zuyder Zee
HI¢ drainage of the Zuvder
Zee has reached the stage

“where the bed is now visible. Two

pumpmg stations were used in the

draining, drawing off a total of

4,000,000 tons of water daily from

rent is turned on. The piece of metal is
renioved with lightning rapidity, per-
haps even faster than when it entered.
This electro-magnet eliminates the neces-
sity of delicate medical operations, and
greatly expedites the recovery of the
patient. It can be used for extracting
any metallic particles of a magnetic na-
ture from any part of the body. Re-
sults with, it have been highly satis-
factory to patients and practitioners.

Ten Cents a Look

T first the heading above might
sound a little ambiguous.  Many
a person has paid ten cents for a look
at something or other. Here, however,
is a new slot machine that has found
its way to the top of one of Chicago's
tallest buildings. It has converted
the top of this structure to a
dime arcade, and in some respects
carries out the same old idea.

On the top of the MNedinah
Athletic Club, one is able to drop
a dime in one of the series of
binoculars, and the mechanism
contained therein releases and

the historic Dutch Sea, which has been
completely dyked in. This s an area
of 49,420 acres lying in the Northwest
corner just inside the Island of Wier-
ingen. where the former German Crown
Prince passed his few years of exile.
The area is expegted to be dry by Oc-
tober. A little more than seventy-seven
square miles of new land, most of it
of the same rich heavy clay as the adja-
cent province of North Helland, will
then have Deen won back fram the sea
and made into farms. This photograph
shows one of the dredging mills.

opens up an avenue for a peep at
Chicago.  The binoculars are
mounted on turn tables, so that a
view of a quarter of the city can
be obtained, aund are also tiltable.
This photograph shows John S.
Fee seeing the city.
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Mercy Bullets Put
to Sleep

UNTERS are now able to cap-
ture wild animals without ine
juring the animals, damaging valu-
able pelts and with absolute safety
to themsclves if they make use of
the new mercy bullets recently in-
vented by Capt. Barnett Harris, a
former army captain, and now the
head of the Harris Zoological Expe-
dition. In demonstration
Chief Veterinarian Raymond Garbutt
of the A.S.P.C.A., and Dr. Hatcher, of
Cornell Medical School, at the New
York Live Stock Exchange, Capt.
Harris showed how a sheep can be put
to sleep after being hit by one of these
mercy bullets. After a while the effect

tests for

Science and Invention

Animals

Capt. Barnett Hoarris
demonstrating his in-
vention of a mercy bul-
let with a lamb as a
subject, and below, a
closeup of one of the
bullets.

of the narcotic, which is injected by the
powder-propelled,
like bullet, wears off entirely,

The Paris-to-New York Flight

T 5:534 AL, on Monday, Septem-
ber Ist, Capt. Dieudonne Coste. the
I'rench ace, piloting the reconditioned
airplane “Question
Mark,” started
from Paris with
Morris Bellonte
with New York as
their destination.
This was the sec-
ond attempt. Last
July they were
forced back when
north of the Azoves,
because of lhead
winds  which re-
duced the flying
speed.  The flight
had been planned
for three vears, and a great amount of
care was taken in grooming the plane
and in installing a new motor, a 650
h.p. Hispano-Suiza, 50 hp., more

powerful than the old motor with which
Coste

Capt. made his two world’s

A

mounted on an extension rod fitting in an
air cylinder, and attached dircetly to the
B,

records.

heating systemn for the plane’s motor,
In event that the

and carries a radio,

fliers would have had to make a forced
landing at sea, use would have Deen
made of a rubber lifchoat which Coste
(center) and Bellonte (right) are
shown testing at Versailles Lake. The
lifeboat has a tank of compressed gas.

A Captive Glider
GLIDER designed to teach the rudi-
ments of glider flying has been

chassis of an auto. \When the auto-
mobile is at rest. the pressure of air
in the cylinder is equal to the
weight of the planc and its occu-
pants, hut when the auto is put into
motion, and the controls regulated,
the glider rises and falls for a dis-
tance of about two feet. A good
pilot can maintain good altitude.

hivpodermic-syringe-

The “Question Mark”™ has a
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Successful Diving Suit of

Inner Tubes

LD automobile inner tubes have

been used for a variety of pur-
poses.  Rubber bhands have been cut
from them, the rubber has been cut into
strips and used for making bags and
rugs, gun cases and pouches, as well
as fishing rod holders, have been 1m-
provised, and the inner tubes themselves
have been used instead of deor springs
and in place of snubbers.

It remained Tor Kent Kyle. a profes-
stonal diver, and Fdward A, Nelson,
both of Chicago, to develop an entirely
new use for old tubes. Cutting the
tubes apurt and cementing them to-
gether, so as to form a garment. and
then adding a home-made helmet, the
experimenters were able to huild o div-
ing suit and actually descended in Lake
Michigan to a distance of sixty feet
with this equipment. Coming up to the

surface again, thev pronounced the suit
an entire success.

Third Claude Tube Ready

READTZRS of this publication will
remember how we followed the
progress made by Dr. Georges Claude,
the French scientist, in attempting to
produce electric power from the waters
of the Gulf Stream, basing the project
upon experimental models which demon-
strated that the temperature changes be-
tween the surface water and water at a
great depth could be made to produce
inexpensive steam, which in turn oper-
ate turbines and these would operate
the generators. Two tubes already built
and launched were destroved in the
launching process. A third and new
one has been built, and everv precau-
tion will be taken to prevent possible ac-
cident during its Jaunching in the
waters of Matanzas Bay, Cuba. So far. 2
a total of $1,200,000 has been invested
in the three tubes. Reports of the
progress made will be given from time
to time in this magazine,
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Diving for Treasure in
Sunken Ship

N 1922, {ollowing a collision, the

steamship “Eevpt” was sunk in 400
feet ¢f water with $6,000,000 in gold
and silver on board.  Divers are now
engaged 1 tryving to recover this
wealth,  Tn order to do so. they had
to break through the deck and fnally
were able to reach the captain’s safe.

The divers are using a torch-shaped
observation shell.  With this, the diver
anchors himsell to the Dbottom  and
places the shell in any position and at
any depth that he might desire. Should
the anchor chain hreak accidentally the
diver is able to come up to the surlace
because the shell will float of its own
accord.  Auchoring the shell to the hot-
tom prevents it being  raised  and
dropped by the action ol waves on the
surface of the water, 400 feet above.
It is likely that large electro-magnets
will he used to lift the safe out of the
hull and retrieve treasure and papers
that might be found therein. The safe
will first probably he blasted away from
the wall, to which 1t is attached, and
dynamite will likely have to be used to
gain access to the purser’s room.

-
Determining Age

of Eggs by Temperature

SYSTEM of measurements  and

temperature data by means of which
science is able to determine the quality
of an egg and its relative age in terms
of mathematics is described by Paul
Trancis Sharp and Charles Kelly, Pow-
ell of the Department oi Dairy Indus-
try and DPoultry Ilushandry, Cornell
University, in a report to the American
Chemical Society. Candling and simi-
lar tests in popular use are unrcliable
in forming true estimates of the ege's
quality.  Temperature is found to he a
factor which, controls deterioration to
an extent not yet commercially recog-
nized  In experiments the quality of an
cgg dropped to 0.30 in about three davs
at 37° C.. in eight days at 25° C.. in
twenty-three davs at 16° C. in sixty-
five davs at 7° C. and in about one
hundred days at 2° C. This indicates
clearly the harm that can be done to an
egg by subjecting it onlv a short time
to warm temperatures.

Science and Invention

Hitch a Covered Wagon to Your Automobile

A little hom= on wheels
that can be disconnected
from your aufo or coupled
fo it and towed in back of
your car, is a new develop-
ment intended for the
motor camper and tourist.
It is the successor to the
Englishhorse-drawncaravan.

ERE is a covered wagon that is
rain-proof, dust-proof, insect-proof,
animal-proof, and that forms an ideal
It can be coupled to the hack
of your car. and enables vou to carry

trailer.

wround with vou a little home
on wheels, The interior is ar-
ranged like a kitchenette apart-
ment.  Lowering o floor gives
sixteen square feet of kitchen
space and ample head room
with plenty of space to cook,
aeat, wash or attend to other
camp duties. A gasoline stove is con-
tained for heating the interior. TFive
large zlass windows are provided, and
the bedroom is sutlicient to accommo-
date four adults.

German Inventor Develops Wheels That Make
Handtrucks of Boxes

WO, three and {our wheel trucks
have been used for transport-

ing bexes and ireight. The loading of
these trucks was alwavs eflected with
difficulty, particularly when heavy pieces
had to be transported. In a newlv de-
vised apparatus developed by the Ger-
man engineer, . Kiessling, a wheel is
attached to an iron angle. When the
Hox is lifted with a crowbar, the wheels
are shipped in place and the box itself
automatically becomes the truck. Due
to the ~hape of the iron angle the wheels
Jdo not fall off even when transporta-
tion is over bad pavement. A pair of
40-1h. wheels are capable of carrving
nearly three tons of weight.—P, T. A.

Japanese Student Invents Microseismograph

TAPANESE student. Mr. Nami-

eno, has invented a new superseis-
mograph for detecting and reporting
the slightest tremor, however weak it
mav be. The instrument has been ac-
cepted by the University of Tokio and
the details will be given for the first
time at the International Scientific Con-
cgress at Stockhohmn this {all.
Reports would have it that the
apparatus is 230 times more
sensitive  than any existing
scismograph,

Seismographs are used for
the purpose of recording earth
tremors and 1 that way to en-
able  scientists  to  determine
where an carthquake shock is
taking place. Often these tre-
mors occur bencath the sur-
face of the ocean or in places
where it would be impossible
to obtain any reports. Seisimo-
graphic stations can, by &

by
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series ol caleulations, determine exactly
how far off a quake occurs and when
reports are obtained from two or more
Stations, the position of the earthquake
can be definitely fixed. [t is expected
that  sith - supersensitive  instruments
much will be learned about this earth
that is not presently known,
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Seeking Glass Secrets in Death Valley

b S 5

Lard and Salt Pork of Little
Value in Preventing Black-

. °
tongue in Animals
OR several vears the Public Tlealth
Service has been conducting studies
velating to nutritional discases with par-
ticular reference to pellagra. A report
recently made public indicates the hlack-

tongue preventive potency of lard. salt,
pork, dried green peas, and canned had-

dock has becu studied.  The results

show that lard and salt pork are poor
sources of the blacktongue preventive,
Canned haddock contains  the hlack-"

tongue preventive factor and. when
used in relatively large proportion, the
clinical manifestations of Dlacktongue
are prevented.  Dried green peas con-
tain the blacktongue preventive but in
refatively small amount.  Fifty per
cent or more of the test animals on the
lTard, salt pork. and Thaddock diets
showed post-mortem evidence of fatty
degencration of the liver,

Paint Your

Golf Ball
Automatically

N automatic mi-

«chine for paint-
ing golf balls is a
new convenience for
the golfer who de-
sires  to have his
equipment alwavs
clean looking. The
ball is placed in a
slot, a dime in an-
other, and i less
than ten nunutes the
ball comes out Jook-
ing Iresh and white,
with a new coat of
especially  prepared
lacquer. A window
arrangement at the
top of the gargan-

> et tuan golf ball which
encloses the machinery permits the
owner of the ball treated to watch its
progress.—R. C. Colling.

HE lost art ol Vene-

tian glass is being
sought in Death \alley.
Many pieces of glass, bot-
tles, vases are carelully
indexed with the fornmu-
lus composition and ex-
poscd to the direct ravs
of Death Vallev's sun at
Stove Pipe Wells, This
work is being carried on
by  DProfessor A, L.
Tompkins. Ultraviotet
rays of the sun color
certain - glass  composi-
tions  a deep purple;
others a rich amber. But
the process tukes from
live to twenty years lLor
its completion.

51

[+ Flies, It Swims or Moves on

the Ground

IIE  Comet plane with which
Wendel Wobido of IEast Berlin,
N. J., hoped to revolutionize the avia-

tion industry is bharrel shaped with a

kind of conning tower on top. ‘The
plane has no wings but has
fins, ailerons and a rudder. An
attenipt was made to get 1t off
the ground at Florence lake,
N. J., but unfortunately the
planc failed to rise. The blame
was laid not to the principles
of design, but to the motor.

Adapts Bicycle to
Railroad Rails

IRED of walking to work

every day and covering a
distance of five miles each
wav, John D. Lemey of
IToquian, Wash,, purchased
four pressed paper wheels. Then with
the aid of a few pipe fittings, he con-
verted his bicycle into a foot-propelled
locomiotive.  So now he no longer walks
to  work, but
rides on smooth
rails to the town
where he is em-
ployel

The wheels on
this home-
made loco-
motive are of
pressed paper
and are very
serviceabla.
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Carbon Dioxide Gas Kills
Bacteria

CARBON dioxide gas rvids {food-
stuffs of bacteria, D. I1. Killef-
fer of the Dry Tce Corporation of Amer-
ica declares in a progress report on
bacterial studies to the American Chem-
ical Society. Use of “dryv ice,” or solid
carbon dioxide, is extending, and is
ctfecting economics in the distribution
of the nation’s perishable food supply,
savs Mr.o NillefTer.  Safer and cheaper
transportation will vesult. he asserts.
“Dry ice” is now being emploved to
safeguard shipments by land and sea,
and 1s being extended to commerce with
the tropics.  folin D. Rockereller, M.
KillefTer discloses, relies upon it to pre-
serve butter, eggs and poultry shipped
{rom his Tarrytown estate to his winter
Lome i Florida.

“Carbon dioxide gas kills or prevents
the growth of nmimy common hacteria
on meat, Ash and other flesh foods.”

“It appears that carbon dioxide 1s ah-
sorbed by the surface of the {lesh, and
creates an acid condition which is very
unfavorable to bacterial growth. It is
perfectly possible to keep meat or hsh
in an atmosphere charged with carbon
dioxide formed by the evaporation of
‘dry ice’ for scveral duns without
sotling in a periectly edible condi-
tion, even at temperatures far above
those maintained in refrigeration prac-
tice.”

Spoilage by bacteria can be pre-
vented Jor a period as long as a week.

New Type Aircraft Radio

Receiver

NEW and improved tvpe of air-

craft radio receiver, the model D,
is announced by the Stromberg-Carlson
Telephone Companv at Rochester, N.
Y., which will manufacture it following
specifications  developed by Aircrait
Radio Corporation, Boonton, N. J.,
pioneers in aircrait radio receiving ap-
paratus.  Captain R. 1.0 JMeredith (U,
S, AL retired), former army flight
officer, is shown in the photograph.
The outstanding new feature is that it
1s universal as to frequency band and
class of service. The irequency range
is irom 230 to 15.000 kilocyeles obtained
through the use of a removable coil as-
sembly. The receiver proper measures
15X 714 X634 inches, and weighs but 18
pounds together with tubes.
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Make Records with Your

Radio

SMALL portable microphone at-

tached to @ radio phonograph com-
bination and rceently put on the mar-
ket by the R.C.A.-Victor organization
will enable the owner to make his own
recordings of any program received
over the radio in the home or of the
voices of memhers of his family. The
change from one type of instrument to
another is accomplished by turning a
small switch to either one of four posi-
tions.  Recordings are made on discs
six inches in diameter and can be playved
quite a number of times without show-
g appreciable signs of deterioraticn.

India Bets on Fish Fights
HE fighting proclivity of the Siam-
ese fighting fish form the hasis of a

sport in India that is comparable to
Mexicun bull-fights.  To  place two
males into one tank means death to one
or both of them. Bets are placed on
which of two males in a tank

will first die in the battle. Two
females will also fight.  These

fish are generally found in vari-
ous colors—red and blue, corn-
flower, blue and green. Often
fortuncs are won or lost on the
outcome of a fight between two
fish.

De-ion Grids

these twelve

men rest within the walls of this
Westinghouse oil circuit breaker demon-
strates the size of this equipment. The
*De-ion Grids” fastened to the lower
end of the condenser bushing tvpe of
terminal break high voltage circuits in
a fraction of a second, thus protecting
overhead transmission line and station
equipment {rom damage.

The De-ion Grid contains a groove,
open at one cndd, in which the arc is
drawn and forced into intimate contact
with the entrapped oil by a specially de-
signed magnetic field, making the most
efficient use of the oil for arc extine-
tion.

HE ease with which
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Aiding Aviators by Testing Indicators

HE Bureau of Stand-

ards 1s doing every-
thing possible to aid avia-
tion. The latest step along
this line is the testing of
turn and bank indicators
to show the effect thdt
temperature has upon the
accuracy ol the readings.
This  photograph  shows
R. B Block of the Acro-
nautic  Instruments
tion of the Bureau making
such a test with two indi-
cators and five inclino-
meters.  The tests are
generally made at two tem-
peratures, tlie frst at a

Sec-

high temperature, and the
<econd at a very low tem-
perature,

In this illustra-

Device to Eiiminate Noise
Shock at Track Crossings

ISCS set in the intersection

is heing
taken. A glass enclosed box prevents
drafts from disturbing temperature.

tion the lTow temperature test

and

of the rails were installed
on i pair of tracks at Southgate,
California, for the purpose of
eliminating noise and shock when
the trains crossed the tracks. The
project is the invention of W, I1.
Whalan. a Los Angcles railroad
man.  The discs are made to
rotate when the train approaches
and 4 groove in each disc lines up
with the ruil.  According 1o the
reports, the device has been highly suc-
cessful. Tt is thought that such svs-
tems will ultiimartely be installed on all
railroad crossings and thus make for
more silent operation and save the
cost of frequent track replacements.

Portable Short-Wave Radio Receiver

SAALL receiver, not much larger

than a cigar box, has been designed
that can be carried around on the per-
son of its owner. One can receive for-
cign stations while walking, running or
riding.  The outht weighs five and a
half pounds. uses one stage ol audio
amplification and has a 45-volt B-bat-

tery. When conditions are good it will
cive lToud speaker reception. A 00015
condenser s used

and no vernier dial
is needed. The out-
fit will operate on
sixteen meters as
well as 180 meters
and experiments
with it have ndi-
cated that it will
pick up aircraft ig-
nition noises when
the airplane is two
miles away.  Ac-
cording toits build-
er, the device will
operate  excellently
when electrical dis-
turbances are not
too great.  Auto-
mobile ignition
sounds produce in-
terference. The de-
vice was designed

by John Melicharek of ITouston. Tex.,
who is seen wearing the receiver
and has the bat-
tery case and an-
tenna strapped to
his back. The
pliotographinmme-
dirately below
shows the com-
plete outfit.
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Measuring the Oiliness of Oil

W, C. Wilharm
demonstrating to
a visitor a de-
vice for measur-
ing the oiliness
of oil

Solarium That Turns With
the Sun
solarium

AUNIQUE S
has  recently  been

erected at Aix-les-Bains
in Savoy, France, for the
application of heliotherapy
for sick people. Tt contains
several glass-enclosed rooms partitioned
off from cach other. The patients sleep
in these rooms, and whenever they wish
they can go up on the roof for a sun
bath. The roof is feuced in. The whole
house is so constructed that it turns on
a giant axis and is turned with the sun,
so that the patients can get the full
benefit of the direct ravs of light.

Portrait Stamps to Prevent

Fraud

N an effort to prevent fraudulent
forgery of signatures. Mr, Thomas
Smith, of Worcestershire, England, has
developed a unique system consisting
of an adhesive stamp bearing the por-

trait of the signatory. \Whencver a
check is stamped, one of the gummed
stamps is affixed, and the signature
siened across the face of the portrait.
Under special arrangement with the
bank, only those checks bearing the por-
trait are accepted for payment.

Y means of a device consisting of a

weighted  platform  supported by
three highly polished steel Dballs, and
resting on an equally highly polished
steel plate which is covered by a filn
of oil, it is possible to measure the
oiliness of oil. The angle between the
plate and horizontal is increased grad-
ually until the weighted platform sup-
ported by the steel halls moves over the
distributed film of the lubricant. Nat-
urally, the smaller the angle between
the plate and horizontal before the plat-
form Degins to slide, the bhetter is the
oil for lubrication purposes. The appa-
ratus was developed in the research lah-
orataries of the Westinghouse Electric
& Manufacturing Company.

Phonograph Records That
Can Be Bent or Hammered

URIUM is the name of a new

chemical substance that was te-
cently discovered by Dr. Hal T. Beans,
Professor of Chemistry at Columbia.
This product in
its first commer-
cial application,
has been found to
he ideal for phon-
ograph records in
that it is flexible,
shatter-proof and
practically un-
breakable, Tt is
contemplated that
disk records made
of this substance
will be sold {rom
the newsstands,
and a new dance
hit of the weck
will be available
throughout the
counfry every
Friday or Satur-
day.
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Fastest Commercial Plane to

Show More Speed

HE fastest commercial airplanc in

the world is intended to show still
more speed when it is entered in the
Chicago air races. The craft is the
low-wing monoplane Texaco 13, and al-
though he recently established two new
transcontinental records in it, Captain
Trank M. Hawks arrived at the Na-
tional Air Races with the ship display-
ing new racing wings, a smaller and
faster propeller, landing gear without
brakes but with “pants” of finer stream-
line. The brakes and navigation lights
on the wing tips and tail were removed
and other changes, which Captain
Hawks has declined to explain, were
made to decrease wind resistance, and
although he gave no estimate of his
speed tests in the altered craft a pace
of 300 miles an hour or greater is ex-
pected of it.

The Chicago races, and especially the
Thompson Trophy free-for-all event on
Labor Day in which Captain Hawks
will oppose the best speed pilots of the
Army and Navy and commercial avia-
tion, will prove the full po-
tentialitics of the Texaco 13,
a Travel Air special Mvstery
S. driven by a Wright Whir]-
wind motor of 400 horse-
power. At the rvaces Captain
Hawks is scheduled for dem-
onstration flights in his speed plane
and in the Texaco FEaglet, the
glider in which he was towed from
San Diego to New York last
spring.  What he will do in the
Thompson Trophy competition is
exciting the greatest interest.

Somie idea of the Hawks craft’s
speed may be had by consideration
of its transcontinental flights. It
averaged more than 200 miles an
hour,

Vincent Lopez, popular
New York orchestra lead-
er, is shown applying a
flame to a phonograph
record made of Durium.
The record does not burn,
and can be treated in
this fashion with perfect
safety

Left: Dr. Hal T. Beans,
demonstrating the shatter-
proof qualities and the
flexibility of a record made
of Durium, a new chem-
ical substance which he
=~ invented-—-- -

N'v




N'o’vember, 1930 ~ Science and Invention 611

Would You

Believe It?

Pulling a Locomotive with a Bell Cord

OU would never believe that three men

pulling on an ordinary bell cord would
be able to move a monster locomotive weigh-
ing 350 tons, or 700,000 pounds. Yet in a
demonstration to show that this could ke
done, one of the steel giants of the road was
pulled for a distance of 50 feet, and there
was no one at the throttle. The tow line
consisted of an ordinary bell cord. The next
time you observe one of the giant
locomotives as it thunders along
the rails, just remember that you = i f s
yourself could almost push it along - giddioca SIS B S LR oA i
without assistance if the brakes were L”Y Pads that Can SUPPOH' a

released. Let this thought conve .
the impression of H’weg re- / Chlld

markable  engineering in- . o e = AT the Berlin Boianical Gardens, the lily,
volved in eliminating as Yictoria Regia, was photographed while
much friction as possible. in bloom. This flower blooms only one day
every year. Of South American origin, it
possesses leaves that are so strong they can
easily support the weight of a four-year-old
child. The reason for this strength becomes
more apparent when one looks at the under-
surface of a leaf shown in a closeup photo-
graph. The peculiar ribbed structure s
readily discernible.

Th= Victoria regia was named in honor of
Queen Victoria, of England. It was supposed
to have been first observed by Hanke in
(801, but was first described in 1832, by
Poeppig who found it on the Amazon river
in South America. The leaves attain a
diameter of five to six feet. The margin
turne up about two inches so that it forms

: K -, a shallow vessel. The flowers are over a foot

. . in diameter. It has been cultivated in hot

A Play’rhlng of the Wind houses in botanical gardens here and in
E see here ar uiisual free fcrma- Europe.
tion characterized as a wind-narp, .
but ths is differen- f o the wind harp Famous Kitchen Clock
known to every studert of physics a: the
Aeolian harp. Trees sich as this one
may be found on tie tcp of high moun-
tains; they are distao-t:c into this snhape
by the winds. Thi cne is situated on
the Continental [Divide in the Rocky

Where Drains Run on the Outside of Mountains.
Houses

We will pay $5.00 for
each photograph  ac-
cepted and published on
this  page. Address,
"Would You Believe 112"
Editor, ¢/o SCIENCE &
INVENTION, 38! Fourth
Avenue, New York, N.Y.

NE of the most picturesque countries, full of

. enchantment, is the Island of Corsica, now be-
longing to Italy and the birthplace of Napoleon.
While little known to the average man, it is fre-
quented by poets and artists. Houses in Corsics
have drainage systems, but instead of having ths
system within the structure of the house itself, the
pipes running down inside the walls, a view of a
Corsican city backyard will show the ancient drain-
age systems going down outside the outer walls.

F GCR the first time in history, 150 years after
her death, the closely guarded quarters of
the Empress Maria Theresa, of Austria, in
Castle Schoenbrunn, were open fo the public.
Much of the furniture has played a part in
European history of the eighteenth century,
and is considered to be of excepiional ar-
tistiz value and beauty.

Cne of the points of interest is *the famous
kitcnen clock, which was first presented by
Empress Marie Antoinette of France, to
Countess Hoyos, who in turn presented it to
Maria Theresa. Kitchen utensils in miniature
and porcelain flowers and figures decorate
this ancient timepicce.
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A pair of medium
selenium-red  discs
may help the airman
to find a port in a
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fog.

THE practical application of the visual filter idea is simple

enough. For the ship lookout, a pair of red spectacles
and possibly a pair of yellow ones: for the aviater, perhaps
extra red and yellow glass discs that will slip inside his
goggles, or a red filter on part of the windshield. The
proper colors are widely available to experimenters. High
transmission yellow is closely matched by amber theatre
gelatin; and Kodaloid (the Eastman printing mask material}
duplicates medium selenium-red. This field of research is
at least interesting. and may possibly yield some results of
definite value.

Briefly summarized, the principles of visual fog filters
as our experiments have revealed them are these: No
filter is a panacea: advantages are slight at best. Mixed
filters {blue, green. purple, etc.] are of no value; only
"pure" filters (cutting off all wavelengths shorter and all
frequencies higher than a certain point in the spectrum)
are worth trying. For any given conditions, the deepest
filter possible {cutting off at the lowest frequency) should
be used. The usable depth of filter will depend on the
intensity of light available. Sunlight permits cutting off
all colors except red: in ordinary daylight we must pass
red and yellow: at night we need red. yellow and green.
For beacons and searchlights a yellow filter is helpful when
the observer is behind the light or looks in any direction
except straight into it; when the observer looks directly into
the light no filter should be used. From these principles
let us hope that there will develop some practical applica-
tions conducive to greater safety of transport on land, on
the water and in the air.

. This shot was taken down the Hudson from West Point through
a haze, with a camera equipped with only the standard clear lens.
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A Visual Attack

Much Has Been Said About the Fog
Been Said of Methods of Combating
the Average Airplane Pilot or Motorist.
Data and Means Which Anyone

By Lieutenant

IR transport and water transport bow to a common
enemy—iog. A surface vessel can slow down or
anchor when the fog blanket descends: an airplane

can often returnr to a clear landing field. But the ship may
be rammed in the murk, and a plane forced to come down
blind is courting destruction.

Fog danger is much more pressing in the air. where mini-
mum speeds approach a hundred miles an hour. For this
reason, perhiaps, aviation is ore active than shipping in
grappling with fog problems. Aside from great improve-
ments in standard airplane instruments, the chicf avenues of
attack have heen radio (dark light) and visible light. The
radio heacon, the radio altimeter and other navigation aids
have in the hands of experts shown very promising results:
but most pilots are from Missouri in emergencies—they natu-
rally want to see a landing field before they try to land on
it.  On all airways far more power is being put into visible
light than into radio signals. In the northeastern United
States, in fact. one can hardly get beyond sight of a revolv-
ing scarchlight on a clear night.

It has long been known that red and vellow light pene-
trate fog better than blue light: witness the “‘secret’” blue
convoy lights in the wartime submarine zone, experiments
with yellow automobile headlights, red and yellow hlters for
military and naval sighting telescopes and range finders, and
the pinkish neon aviation beacons of recent years.

Before going very far into a discussion of seeing through
fog, one must inquire somewhat into the nature of fog and
into the nature of light. The minutest {orm in which water
appears in the lower atmosphere is haze, though in this phe-
nomenon dust particles and air mixing plav their parts as
well. At any rate, the haze particles are very small—prob-
ably on the order of a millionth of a centimeter in diameter.
Particle size, as we shall sce, is an important factor in light
penetration. Haze usually spreads quite uniformly over the

A ruby red filter cleared the landscape considerably, as this
photograph shows. Visibility is extended to about four miles.

.
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on
the

William H. Wenstrom

landscape. and extends upward with little change from a few
hundred to a few thousand feet. Fog, on the other hand,
may be detached clouds in contact with the ground, generally
flling hollows and valleys; or it may be a continuous layer
over the whole landscape and a section of ocean. The murk
may be bad on the ground, and worse as one climbs several
hundred feet. On the other hand, one may be in “pea soup”
at the ground or water level while the sun shines a hundred
feet overhead—sometimes the masts of a ship project above
a fog which enshrouds the ship itself. TFog looks much morce
dense than haze because its water droplets are larger—on
the order of a thousandth of a centimeter in diameter. The
upper end of the moisture scale is, of course, rain or snow,
of which the particles are perhaps a tenth of a centimeter
or more in thickness.

Having in mind a picture of the medium we expect light
to penetrate, let us briefly review some of the facts concern-
ing light itself. Light is in general an electromagnetic dis-
turbance similar to radio waves, but of much shorter wave-
length. Whereas radio waves are measured in meters, light
waves are measured in Angstroms, or hundred millionths of
a centimeter.  When white light is spread out into its con-
stituent colors, the result is called a spectrum; the rainbow is
a familiar example. As the diagram shows, the colors of
the visible spectrum begin with red at about 7000 Angstrons
and progress through yellow, green and blue to end with vio-
let at about 4000 Angstréoms. Color sensitivity and general
light sensitivity of the human eve is thought to be due to
three types of nerve-endings in the retina; one tvpe responds
chiefly to red, a second favors green, and'a third favors blue.
The peak of total light sensitivity falls in the green at about
5350 Angstroms.

Various light sources emit spectra of different types. For
example. an incandescent solid such as a tungsten filament
emits a continuous spectrum extending smoothly through all

Through a medium fog a standard clear lens gives an extremely

vague view of the east bank of the Hudson.

Science and Invention

Fog Problem

Problem in the Past Few Years, but LitHle Has
it Which Might Be Possible of Application by
. . . In This Article Lieutenant Wenstrom Offers
Encountering the Fog Problem Should Find Useful

the colors it in-
cludes: a rarefied
gas as in a neon
bulb emits a series
of sharply defined
bright lines with
complete darkness
betweenr them.

In brief form,
accurate enough
for present pur-
poses, the law
which governs the
Scattering or
penetration of
light in haze or
fog may be expressed thus: When the particles of the me-
dium are small in relation to the wavelength of the light,
clear image penetration (or freedom from scattering) varies
as the fourth power of the wavelength. This nieans that in
pure air red is going to come through much bettaer than blue,
as shown by the blue sky (blue light scattered) and the red
sunset (red light transmitted). In haze, where several of
the particles would have to be placed end-to-end to make a
wavelength, red still retains a surprising lead over blue. In
fog, where the particles are more than a wavelength in
diameter, this lead is cut down but not altogether obliterated,
as our experiments show. In heavy rain or snow red has no
theoretical advantage at all. Granath and Hulburt have
tound that in medium fogs infra-red waves up to about
twenty or thirty thousand Angstroms show little advantage
over visible red—that the increase of transmission with
wavelength is mostly confined to the visible spectrum. What
the infra-red waves above 30,000 Angstroms may do is quite
in the future—if anyone can invent (Continited on page 650)

Lieutenant William Holmes Wenstrom was
born in Sweden, but came to the United
States at the age of three. He graduated
from West Point and was commissioned in
the: regular army in 1918, He is now
instructor in English at the U. S. Military
Academy; his interests cover radio, elec-
tricity, writing, physics and other fields.

The use of a medium selenium-red filter emphasizes the contrast
between land, water, and sky.
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Why Not Light Up

Those Dark Corners?

By Mary Anne Sheppard
Honic Lighting Specialist, Westinghouse Lamp Company
I :LECTRICITY is still so mysterious that we

are apt to think of it only as the means of
supplyving general illumination in a room. We
forget how much beauty and convenience it can

add to the house. One’s home is not an Ty
empty place, but has or should have an ‘§
atmosphere, and light is a flexible and ey

e

mobile medium of decoration which may This lantern-type porc

create varying moods.  There are many
lighting devices which will give individu-
ality to your home, which can casily be as-
sembled in any home workshop.

One of the newest and most conveni-  [#
ent additions to home lighting is the
porch light which also serves as an illumi-
nated house number. Many of us, late for
an  engagement, have spent precious
minutes looking for our host’s house along
a dark street. A lighted house
number shows up at a glance
and an entrance is made more
distinctive when this is a part
of an attractive lighting unit.
1t may be a bracket tvpe fixture
or a lantern tvpe such as the
one illustrated.  There are
many styles, suited to all types
of architecture, and they are
quite inexpensive.

Inside the house there are
countless unusual applications
of light, which give charm to
the home as well as add to the
convenience of living. If the
whole family occupies a sleep-
ing porch and there are very
voung children who retire
early, one may wish to have a
light there, which provides a
soft illumination without dis-
turbing the sleepers. A lamp
in a porcelain socket, or a The illuminated bookends shown
minfature reading lamp with a = in an accompanying illustration are
clamp device, fastened to the an unusual way of providing an

h ligh also serves
as an illuminated house number

ance along the wall. If the lamps
show, a moulding of wood or
painted tin is used to conceal them
and reflect the light against the
wall and ceiling. Where there is
no plate rail, a strip of molding,
slightly larger and with lamps at-
tached to it, may be fastened along
the wall two feet or so above cye
level.

Somctimes one of these ten-
watt lamps is used to emphasize
a note of decoration in the living
room or library. The accompany-
ing illustration shows a mantlepiece
with a clock on it and a picture hang-
ing above this. The tiny lamp. in a
porcelain socket is concealed behind
the clock and connected to a con-
venience outlet.  This throws its
light upon the picture, making it the

. center of attraction in the room.
Adoorswiteh o e countless places where a
controls  the ST .
closet  light, bit of light may be used to floodlight
which auto- OF spotlight some such object. pick-
matically ing it out as the focusing point of
turns on when  the decorations. Often one is used
the door is inside a lovely transparent vase to
opened, and  fring it to life at night. or behind
off when it graceful ornament to produce a

B el silhouette.

under s_i(l_e of the bed,} will throw a fight shining directly into the other’s A ten-watt bulb in the
glow of light over theAﬂoor,.so that a eves. This may be particularly useful base of your bookend
late comer may see plainly without the in a nursery or a sick roont. will illuminate it

A dining room with cove lighting is
the dream of many home people.
Aside from its beautiful effect
it gives a sufficient amount of
soft light to illuminate the room
properly. Tt is not as difficult to
install nor as expen-
sive as is conunouly
supposed. If your din-
ing room has a plate
rail it can be covered
with asbestos, and a
string of Christmas
tree sockets fastened
along its upper sur-
face.  Twentyv-five watt tubular  individual note in a room, and can be
lamps or the small ten-watt round  easily made. First, the hookends proper
lamps may be used. These smaller  were purchased, and then copper frames
lamps should be placed only six of the desived size and shape were
or eight inches apart so that they made as a base for each of them. On
do mnot produce a spotty appear- the top of (Continued on page 657)

A reading lamp with a clamp device
fastened under the bed to light the
playroom floor
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Handy Chest

By Harry Seelye

N attractive pirate’s chest wood
hox, designed hy A. O. Forning,
head of the wood-working depart-

nment of the John Marshall Junior 1igh

School, Pasadena, Calif., is so simply

made that anyone with some small ¢x-

perience and the proper tools can pro-
duce a first class job. \When completed
and properly finished it is a distinctive
asset to your fireside. holding enough
fuel for several evenings. and prevent-
ing litter from marring the appearance

of the floor or hearth. The hinged lid

conceals the contents.  And scores of

them have been made by Mr. Horning's
students at an average cost of $3.50
each!

Mr. Horning recommends Cali-
fornia redwoad, or cedar, as a very
satisfactory material because of its
property ol lightness  combined
with  strength.  Either wood s
casily worked.

First make the ends and sides,
built up ol fairly*wide hoards glued
together before cutting to  size.
Side picces are securcd to ends
with No. 10 flat-head wood screws
2”7 long. ‘The hottom is a single
picce of 38”7 plywood. with 347
“silent glides™ at each corner,

In building the top, nail down the
center hoard first.  All top boards
are 34”7 by 3347, and beveled on
the edges 1o allow for the curve
of the top. Glue edges ot the hoards
and clamp  them  together while
nailing down. Note that the Tid
is sawed affer the box is made up.
This insures flush sides all around.

Three-inch butts are used at the
back side. and an escutcheon lock
is mortised in to the front, with
a hinged link to prevent the top
from opening Dback too far.

Much care should De given to the
finish, which is an attractive weathered

Picture This Weather-Scarred Pirate's Chest in

Your Den or Beside Your Open Fire. . . . it's

Attractive, It's Capacious, It Can Be Used to

Hold Anything from Clothes to Firewood. . . .
And It Can Be Built for $3.50

i

‘Scraping the glue from the joints (lower illus-
tration},
running a stiff wire brush along the grain (upper
illustration) will produce a weathered driftwood

planing the top fairly smooth and

effect.

towed with touches of brown and green
to give a somewhat mottled effect.
Powdered water stain is satis-

very

factory for this purpose. A light
coat of varnish can be apphied if
this finish appeals to you. The in-
side 15 done m natural-wood varnish.
For the straps, corner Dbindings,
false hinges. and skull and cross
bones use light-gauge sheet copper,
which  1s casily  hammered.  First
put on the broad straps with gimp
natls or escutcheon pins.  Heating
the copper before putting it on dis-
colors 1t and gives the cffect of age.
and battering hghtlv with a hammer
or blunt punch further adds to this
impression.  Corner bindings  are
nailed on in a similar manner. Note
that the hinges are cut in somewhat
irregular shape as though corroded
by the action ot salt water, and along
the center for about half their length
thev should be ridged. This is accom-
plished simply (Continued on page 647)
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 Easy
Right—the chest complete.
Below—Detailed constructien
drawings
. . END .
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A jointed pasteboard skeleton
painted with luminous paints
can be made to cut fantastic
figures in a darkened room.

OPS that shine in the dark wlen

they spin, luminous valentine and

“grecting cards, cigaretlte lighters
that shine at dusk and weird dancing
skeletons can all be made by one who
likes to experiment with chemical mix-
tures.

The basis of luminous paint is a sul-
phide of =zing, calcium, strontium or
barium, with certain exciters such as
compounds of bismuth, uranium, man-
ganese, thathium, ete.  The simplest
phosphorescent substance is made by
heating calcium oxide (pure lime) with
one-third its weight of sulphur and then
adding a drop of a five percent solution
of bismuth nitrate solution to every
fifteen grams of the mix. The whole is
then mixed, dried and heated to redness
in a crucible over a Bunsen harner for
half an hour. Oune may use barium car-
bonate with sulphur, also strontium car-
bonate with sulphur, and adding a drop
of five percent bismuth nitrate solution,
or manganese sulphate solution. with or
without the same amount of thorium
nitrate solution. The resulting prod-
ucts will have different colored phos-
phorescences, when exposed to a strong
light and then viewed in the dark.

If the experimenter makes many

mixes and calcinations, then new clean
used on

crucibles  should e cach

Hold a leaf against a sheet of paper pre-

pared with luminous paint, then expose to

the light: in the dark the outline of the
leaf will appear as a luminous area.

Science and Invention
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LUMINOUS PAINT an

ts Preparation

By George D. Donaldson

Those Who Like to Experiment with Chemicals
Will Find That the Preparation of Luminous
Paints in Colors Is Interesting, Educational, and

A luminous
butterfly,
cigar lighter

and valentine.

The bowl of an old clay pipe makes an ex-

cellent crucible and a different bowl is used

for each chemical mixture. Clay bubble

pipes are cheap; they are destroyed or put

aside after any color has been prepared, thus

preventing  contamination from previous
mixtures.

“patch.””  Clay bubble pipes make good
crucibles, and their cost i1s a tenth that
of the chemical porcelain crucibles.
Working with clean crucibles. contami-
nations from previous preparations are
avoided.

Another method for making a Tumi-
nous product is to pass hyvdrogen sul-
phide gas into zinc sulphate or zinc
chloride solution, and alzo adding a so-
lution of cadmium chloride during the
passage of the gas. The precipitate of
zinc sulphide and cadmium sulphide is
filtered off, washed, and calcined in a

Fascinating

crucible provided with a cover which
will shut out practically all the air. Clay
works well with a hubble pipe bowl.

Another mix is 40 grams barium
oxide, 9 grams of sulphur, 0.7 grams of
lithium phosphate and 3cc of a solution
of 0.4 grams of copper nitrate dissolved
in 100cc of denatured alcohol. The
whole is calcined for three-quarters of
an hour. It glows red.

One may bay a very good grade of
luminous paint from various manufac-
turers. Collodion. gum arabic, and very
thin spar varnish can be used singly as
a vehic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>