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MODERN UP - TO - THE MINUTE RADIO 
AT TREMENDOUS PRICE REDUCTIONS 
Now, as never before, are you able to buy real radio values at astoundingly 
low prices. Never before in our many years of experience in radio mer- 
chandising, have we been able to offer such real values -on such quality 
radio merchandise as you will find presented in this catalog. No matter 
what your radio requirements may be, you will find them offered in this 
large 168 page catalog in large variety. Dealers -set builders, and radio 
enthusiasts of every nature should have a copy of this remarkable catalog. 

BUY NOW AND SAVE -PRICES ARE DOWN 
If you have planned on buying a new radio set -or if you contemplate 
replacing your old receiver with one of the new screen grid types, send for this catalog immediately. It will show you the way to substantial savings. 
Prices are down to a new all time record. In the large assortment of 
receivers shown, you will find just what you have been looking for -sets, 
accessories, kits or parts at lowest prices. 

EVERYTHING 
IN RAD10 

VtIIECK 
THESE RADIO 
VALUES FROM 

OUR 168 PAGE 

FREE CATALOG 

NEW AUTO RADIO 
MIDGET RADIO 4tKorE COMMIX 

RECEIVES 
SPEAKER 

SCREEN GRID SETS 

1 

New Midget 
Radio 

A modern screen 
grid Midget Re- 
ceiver with ap- 
proved five tube 
circuit 

aEP 

YOUR PRICE 

Here you are offered 
one of the season's 
most popular types of 
receivers Housed in a beautiful walnut 
midget cabinet complete with five tube 
chassis and speaker it is an outstanding 
value at the low price quoted 

1 

Now, you can enjoy 
your favorite radio 
programs as you drive. 
This new Roamer Auto radio 
blazes a new trail in its ap- 
proach to perfection in circuit 
design. 

Music as You Drive 
No need to miss your favorite 
program while you drive. Spor- 
ting events, news flashes, symphony, dance or 
opera -all are available to you with this new 
Roamer Auto Radio. Concealed installation with 
remote control. R. C. A. licensed chassis, Uni- 
versal brackets simplify installation in any car. 
Its many special features make it an outstand- 
ing value. 

HA ~ r). 

oE4iAC 

41Op* RETAIL 

YOUR PRICE 

Modern triple 
Screen Grid 
Receivers in 
beautif ul con- 
soles equip - 
ped with gen- 
uine Oxford 
Dynamic 
speakers at 
sensationally 
low prices. 
Values that 
will astound 
you. 

YOUR 
PRICE 

5110° RETAIL 

21 

The receiverillustrated 
above is a representa- 
tive value from our 
catalog. Beautiful wal- 
nut console, dynamic 
speaker with R. C. A. 
licensed Screen Grid 
eight tube chassis. A 
splendid value. iL 

168 PAGE CATALOG FREE 
WRITE FOR YOUR COPY TODAY 

Write for your copy of this remarkablecatalog today. 
See for yourself the unusual values that are offered. 
It lists over a thousand bargains, including such popu- 
lar items as battery -operated receivers, super- heter- 
odynes, remote control, electric time -switch receivers, 
phonograph- combinations, coin operated receivers, 
along with a remarkable variety of consoles, dynamic 
speakers, tubes, accessories, etc. No matter what 
your requirements may be in radio, you will find 
them listed in this catalog. Don't delay. Clip the 
coupon and send for your copy today. 

ULI ED RADI D CORPORNT10N 
711 W. Lake Street Dept. D-4 Chicago 

EVERYTHING 
NEW IN RADIO 

Dealers. service men, set 
builders and radio enthusi- 
asts everywhere should 
have a COPY of this catalog. 
It is a veritable encyclope- 

dia of everything that's 
new and worthwhile in 
radio. Send for your 
copy today. 

FREE CATALOG COUPON 
ad Allied Lande St , Dept. IDn4 ,1l W. 
o Chicag 

Gentlemen, FREE radio 
Please send me your 168 -pag 

book 
fur sendingathis catalog to meine 

no obliga- 

tion 
I be 

bothered by personal calls. 

Name 

Address 
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R.T. I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE R. T I. en THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES R. T. I. 

A D I T E i_ E V IS 
S 

BIG MONEY STEADY JOBS OFFERED and the Definite Way to Get Them 
Good Jobs at Good Pay! Steady, Interesting Work! Fine Profits for your Spare Hours! 
Big Money as Your Own Boss! That's the Opportunity for you in Radio right Now! 
Why? Because the great, fast- growing Radio industry has reached the stage where it must have many more trained men. Most of those now employed are untrained- 
they just "picked up" what they know about radio, and even many of them get good 
pay. But the Big Pay Steady jobs go to the Trained Man, and R. T. I. offers you the 
definite way to prepare for them. R. T.I. training is endorsed by !Leading Radio 
Men and Radio Trade Associations. 

R. T. I. TRAINS YOU AT HOME FOR 
THE BETTER PAID RADIO JOBS 

Do you want to get into some branch of Radio where trained men can easily 
make $40 to $50 weekly -where some earn $75 to $100 per week -where trained experienced men are selected for executive positions paying up to $5,000 and 

$10,000 yearly and more? Then send for the R. T. I. Radio Opportunity Book. Find out how R. T.I. trains you at home for this well -paid work -you don't have to give up your present job -you learn quickly and thoroughly -just a little time needed at home -earn an extra $10 to $20 per week in spare hours while learning -Then step into radio and go steadily on up to the Big Money. No experience needed to start -R. T. I. starts you right. 
LEARN TELEVISION- 

BROADCASTING 
Stations demand better trained 
men 

SERVICE 
Where R. T.I. training 
brings quick money. 

TALKIES 
Studio and theatre appa- 
ratus requires trained men. 

AUTO -RADIO 
Great field for mer with R. T. I. train- 

ing. 

and Talking Pictures, TOO 
Be prepared for Television! Learn Talking Picture Apparatus installation, adjustment, etc.. Both of these great branches of Radio are included in the R. T. I. practical training. 

LEARN FROM LEADERS 
Why does the radio industry want men trained the R. T. I. way? Because you learn under experts -leading men in different branches of Radio -well known specialista of high standing. 

FREE OPPORTUNITY BOOK 
Remember, you need no experience to start in Radio -R. T.I. starts you right - and helps you on to success. The big R. T. I. Radio Opportunity book explains 

everything. If you are interested, send for it 
now. Don't wait. 

Use the coupon, or write, or telegraph to 
RADIO AND TELEVISION INSTITUTE 

Dept. 911, 4806 St. Anthony Court, Chicago, III. 

AVIATION TELEVISION 
Trained radio men needed Great new branch of radio coon to call for many trained 
more and more.. men. 
R. T. 1. Home Training includes all these and the other branches of Radio. You learn under F. H. Schnell, "The Ace of Radio," and the R. T. II. Advisory Board of prominent radio men. 

a -a - - a z 
RADIO & TELEVISION INSTITUTE 
4806 St. Anthony Court, Chicago, Dept. 911 

Send me Free and prepaid your BIG RADIO OPPOR- 
TUNITY BOOK, "Tune In On Big Pay," and full details of 
your three -in-one Home Training (without obligating me in ' 
any way). 

Name___ 

1 Address__ -- -. 

T R. T. I. 'TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 1 PART TIME OR FULL TIME BUSINESS OF YOUR OWN City State 
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Broadcasting Stations offer fascinating 
jobs paying from $1,800 to $5,000- a year. 

Operating on board ship gives you world- 
wide travel without expense, and a salary 

of $85 to $200 a month besides. 

1 
Spare time set servicing is paying N. R. I. 
men $200 to $1,000 a year for their spare 
time. Earnings begin almost at once after 

enrolling. 

Commercial Land Stations are beira: 
opened very rapidly in our leading cities, 
Trans -Oceanic telephony offers many at- 

tractive jobs. 

Radio factories employ thousands. Salaries 
for well trained men range from $1,800 

to $5,000 a year. 
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'Mk fre Wanted 
Take your pick of these 
fine Big Pay Radio Jobs 

YOU have seen how the men and young men who got into the automobile, 
motion picture and other industries when they were started had the first 
chance at the key jobs -are now the $5,000, $10,000 and $15,000 a year 

men. Radio offers you the same chance that made men rich in those businesses. 
Its growth has already made men independent and will make many more 
wealthy in the future. Its amazing growth can put you ahead, too. Don't 
pass up this opportunity for a good job and future financial independence. 

Hundreds of SSO to $100 a Week 
Jobs Opening Every Year 

Radio needs more trained men 
badly. Why slave your life away for 
$25 to $40.a week in a no- future job 
when you can get ready in a short 
time for Radio where the good jobs 
pay $50, $60, $75 and $100 a week? 
And many of these jobs can quickly 
lead to $150 to $200 a week. Hun- 
dreds of fine jobs are opening every 
year for men with the right training 
-the kind of training I'll give you. 

I Am Doubling and Tripling 
Salaries 

Where you find big growth you 
always find many big opportunities. 
I am doubling and tripling the salaries 
of many men every year. After 
training with me only a short time 
they are able to make $1,000 to $3,000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you -the many things that mean so 
much in happiness and comfort that 
you could buy with an additional 
$1,000 to $3,000 a year. 

$400 a Month 

"I spent fifteen years as 
traveling salesman and was 
making good money but 
could see the opportunities In 
Radio. Believe me I am not 
sorry, for I have made more 
money than ever before. I 
have made more than $400 
each month and it really was 
your course that brought me 
to this. I can't say too much 
for your school." J. G. Dahl - 
stead. 1484 South 15th St., 
Salt Lake City, Utah. 

Many make $10 to $25 a Week 
Extra Almost at Once 

The day you start I'll show you 
how to do ten jobs common in most 
every neighborhood that you can do 
in your spare time. I'll show you 
how to repair and service all makes 
of sets and do many other jobs all 
through my course. I'll give you the 
plans and ideas that are making $200 
to $1,000 for my students while they 
are taking my course. G. W Page, 
107 Raleigh Apts., Nashville, Tenn., 
writes : "I made $935 in my spare 
time while taking your course." 

You Have Many Jobs 
to Choose From 

Broadcasting stations use engineers, 
operators, station managers. Radio manu- 
facturers continually need testers, inspec- 
tors, foremen, engineers, service men, 
buyers and managers. Shipping compa- 
nies use hundreds of operators and give 
them world -wide travel with practically 
no expense and a good salary besides. 
There are hundreds of opportunities for 
you to have a spare time or full time 
Radio business of your own. I'll show 
you how to start one with practically no 
capital. My book tells you of other op- 
portunities. Be sure to get it at once. 

$800 in Spare Time 
"Money could not pay for 

what I got out of your course. 
I did not know a single thing 
about Radio before I enrolled 
but I have made $800 in my 
spare time although my work 
keeps me away from home 
from 6:00 A. M. to 7:00 P. M. 
Every word I ever read about 
your course I have found 
true." Milton I. Leiby, Jr., 
Topton. Pennsylvania. 

Seldom Under $100 a Week 
"My earnings in Radio are 

many times greater than I 
ever expected them to be. In 
November I made $577, De- 
cember $645, January $465. 
My earnings seldom fall 
under $100 a week. I'll say 
the N. R. I. course is thor- 
ough and complete. You give 
a man more for his money 
than anybody else." E. E. 
Winborne, 1267 W. 48th St., 
Norfolk, Va. 
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I will train you AT HOME 
free book gives facts and proof 

I Will Train You at Home 
In Your Spare Time 

Hold your job. There is no need 
for you to leave home. I will train 
you quickly and inexpensively dur- 
ing your spare time. You don't have 
to be a high school graduate. My 
course is written in a clear, inter- 
esting style that most anyone can 
grasp. I'll give you practical experi- 
ence under my 50 -50 method of 
training - one-half from lesson 
books and one -half from practical 
experiments. When you graduate 
you won't have to take any kind 
of a job to get experience -you 
will be trained and experienced 
ready to take place beside men who 
have been in the field for years. 

Television and Talking 
Pictures Included 

My course not only gives you a 
thorough training in Radio -all 
you need to know to get and hold a 
good job -but also your choice. 
without extra charge, of any one of 
these special courses : Television, 
Aircraft Radio, Broadcasting, Com- 
mercial and Ship Radio Stations, 
Sound Pictures and Public Address 
Systems, and Advanced Radio Ser- 
vicing and Merchandising. You 
won't be a "one job" man when 
you finish my course. You'll know 
how to handle a job in any one of 
Radio's 20 different branches of 
opportunity. 

Lifetime Employment 
Service to All Graduates 

When you finish my course you 
won't be turned loose to shift for 
yourself. Then is when I will step 
in and help you find a job through 
my Employment Department. This 
Employment Service is free of ex- 
tra charge both to you and the em- 
ployer. My Employment Depart- 
ment is getting three times as many 
calls for graduates this year as last 
year. 

Your Money Back If Not 
Satisfied 

You do not risk a penny when 
you enroll with ttie. I will give you 
an agreement in writing, legal and 
binding upon the institute, to re- 
fund every penny of your money 
upon completing my course if 
you are not satisfied with my Les- 
sons and Instruction Service. The 
resources of the N. R. I., Pioneer 
and World Famous Largest Home - 
Study Radio training organization, 
stands back of this agreement. 

Find Out-What Radio Offers 
You -Get My Book at Once 
One copy of my valuable book, 

"Rich Rewards in Radio," is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay, how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act NOW. 

J. E. SMITH, President 
NATIONAL. RADIO INSTITUTE 

Dept. LAS 

Salary Three Times Larger 
"Before I completed your 

course I went to work for a 
Radio dealer. Now I am 
Assistant Service Manager of 
the Sparks- Withington Com- 
pany. My salary is three 
times what it was before 
taking your course. I could 
not have obtained this posi- 
tion without it. I owe my 
success to N. R. I. training." 
H. A. Wllmoth, Sparks -With- 
ington Co., Jackson, Mich. 

WASHINGTON, D. C. 

giveYou BBig Outfits 
of Radio parts for a 

home &xperlfneiltal boratory 
You can build over 100 

circuits with the outfits I 
give you. You learn from 
actual experience about 
A.C., Screen Grid circuits, 
push -pull amplification and 
the other features in 
modern sets. You work 
out with your hands 
the principles, diagrams 
and circuits you learn 
from my lesson books. 
You get as much prac- 
tical experience under 
this unequaled 
method of home 
training, in a few 
months, as the 
average fellow 
gets in two 
to four 
years in the 
field. 

Clip and mail NOW for 
FREE INFORMATION 

J. E. Smith, President, 
National Radio Institute, Dept. IAS, 

16th and U Sts., N. W., Washington, D. C. 

Dear Mr. Smith: Send me "Rich Rewards in Radio." Tell 
me more about Radio's opportunities for good jobs and quick 
promotion; also about your practical method of Home training. 
I understand this request does not obligate nie and that no 
agent will call on me. 

Name 

Address 

City State 
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Editorial 

Music, Noise and Noise Abatement 

JUST exactly what is noise, what is music, and where 
is the line of demarcation? 

According to Webster, noise is sound of any sort. 
whether loud or low, harsh, pleasant or melodious, 
specifically any sound that is without agreeable musical 
quality. 

Music is a tone or tones having any or all of the f ea- 
tures of rhythm, melody or consonance, or the science 
or art of pleasing, expressive or intelligible combination 
of tones. 

Inasmuch as noise may he a melodious sound and 
music may likewise be a melodious sound, it would seem 
that the ear is both the presiding justice and the jury. 
Whether or not a successsion of noises can be called 
music would depend on who you are, where you live 
and how your ear has been taught to discriminate and 
differentiate. 

The average individual regards modern jazz as music. 
Jazz pleases the ear of the majority, even though the 
so- called music of moaning saxophones, purposely 
squeaked violins and pianos in syncopated minors, pro- 
duces decidedly discordant notes easily discernible by 
the trained ear. 

This same trained ear that considers white man's 
operas, fantasies, nocturnes, and sonatas, the symboliza- 
tion of supreme harmony, would look upon the sounds 
made on various musical instruments of the savage as 
being extremely crude and unmusical. The savage in 
turn cannot appreciate our mode of musical expression 
and the sounds are unintelligible to him. 

Let us take a piece of hardwood, an inch square and 
eight inches long, and drop it on the table or floor. It 
creates a noise. If we follow this with another smaller 
piece it also produces noise. Now drop the third yet 
smaller one -still some noise. Pick all three pieces up 
and drop them one after another in rapid succession and 
we will have music -a succession of sounds that please 
the ear. Several such pieces pro iuce the drummer's 
musical blocks. Many of them properly cut and 
mounted give us the instrument kncwn as the xylophone. 
We thus see that from a succession of noises we can 
produce music. 

These facts concerning noise and its twin sister music 
could conceivably be applied to noise abatement, as we 
shall presently see. 

Inventors have already perfected railroad track cross- 
ings that do not allow the wheels to bump on the cross 
rails. Street car rails have been welded together for the 
purpose of eliminating clicks. Solid rubber tires have 
been and can be applied to wagon wheels. Airplane 
silencers have been developed that are thoroughly prac- 
tical, and Hiram Percy Maxim has developed a window 
ventilator that prevents much of the noise in the street 
from entering the building. Dr. J. F. Newsome, of 
Stanford University, developed a similar product more 
than three years ago. Noiseless typewriters are found 
in most offices, and many of the conference rooms of our 
large organizations, as well as the rooms which house 
the stenographic force, are now constructed with walls 
and ceilings which absorb sound. This is one form of 
noise abatement. 

From another angle -automobile horns, once noisy, 
are now made to give forth musical sounds instead of 
the honk and squawk of the horns of the previous 
decade. Music, then, is another effort at noise abatement. 

If steel -tired wagon wheels must run on cobblestone 
roads, why do not some inventors develop a frequency 
changer so that the noisy clatter would assume an aural 
presentation of a succession of sounds'pleasing to the 
ear? If pneumatic riveting hammers cannot be replaced 
by activated hydrogen, or oxyacetylene welding, why 
do not some inventors develop frequency changers to 
endow the tapping of the hammer with music- giving 
properties ? If elevated structures, street car rails and 
railroad crossings are not provided with one or another 
of the many noise -eliminating devices that have been 
designed for this express purpose by the world's ever - 
budding inventors, why not make the necessary consti- 
tutional changes that will force the users of each noise- 

Sproducing 
device to change its sound frequency? 

urely, the resultant discord would not be much worse 
than some modern jazz. 

Here then is a chance for inventors to cover them- 
selves with glory. They should devise systems for con- 
verting tumults into harmony, or develop devices which 
will produce sounds so related to the fundamental noise 
of the vehicle or conveyance, as to beat with this funda- 
mental. The resultant sound could then be brought 
up above audibility ; our ear would no longer be aware 
of the din. 

At any rate, this presents an interesting thought. 
Inventors should do the rest. -Editor. 

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact" HUXLEY 

774 



January, 1931 Science and Invention 775 

Amazìñgly Easy Way 
to get into ELECTRICITY 

Don't spend your life waiting for $5 raises in a dull, hopeless job. Now . .. and 
forever ... say good -bye to 25 and 35 dollars a week. Let me show you how 
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Eledricity 
-NOT by correspondence, but by an amazing way to teach, RIGHT HERE 
IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days! 
Getting into Eledricity is far easier than you imagine! 

Without Lessons earn in DAYS 

By Actual Work - in the Great Shops of Coyne 
Lack of experience -age, or ad- 
vanced education bars no one. 
I don't care if you don't know 
an armature from an air 
brake -I don't expect you 
to! I don't care if you're 
16 years old or 48 -it makes 
no difference ! Don'tletlack 
of money stop you. Most of 
the men at Coyne have no 
more money than you have. 

Railroad Fare 
Allowed 

I will allow your railroad 
fare to Chicago, and if you 
should need part -time work 
d'Ij assist you to it. Then, 
tni 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could 
be trained on a gigantic 
outlay of electrical appa- 
ratus . .. costing hundreds 
of thousands of dollars . . real 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations ... everything from door- 
bells to farm power and lighting ... full -sized ... in full operation 
every day! 

NoBooksNoPríntedLessons 
No books, no baffling charts ... all 
real actual work ... right here in 
the great Coyne school ... building 

real batteries ... winding real 
armatures, operating real mo- 
tors, dynamos and generators, 

wiring houses, etc., etc. 
That's a glimpse of how 
wemakeyou a master prac- 
tical electrician in 90 days, 
teaching you f ar more than 
the average ordinary elec- 
trician ever knows and fit- 
ting you to step into jobs 
leading to big pay immedi- 
ately after graduation. 
Here, in this world -famous 
Parent school -and no- 
where else in the world - 
can you get this training! 

Jobs Pay Future 
Dont' worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 

Prepare for Jobs 
Like These 

Here are a few of hundreds of 
positions open to Coyne- trained 
men. Our free employment 
bureau gives you lifetime em- 
ployment service. 
ArmatureExpert, to $100 a Wk. 
Substation Operator 

$60 a Week and up 
Auto Electrician $110 a Week 
Inventor...... ....Unlimited 
Maintenance Engineer 

up to $160 a Week 
Service Station Owner 

up to $200 a Week 
Radio Expert up to $100 a Week 

COYN 

Now inOur 
New Home 

Thia is our new, fire- 
proof. modern home 
wherein is installed 
thousands of dol- 
lars' worth of the 
newest and most 
modern Electrical 
Equi pmentof all kinds. 
Every comfort and 
convenience has been 
arranged to make you 
happy and contented 
during your training. 

employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the GreatW esternRailroad at over $100 
a week. That's not unusual. We can point. 
to Coyne men making up to $600 a month. 
$60 a week is only the beginning of your op- ' 

portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $15,000 a year. 

GET THE FACTS 
Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old -Coyne train - 
ing is tested -proven beyond all doubt -en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs ... facts ... jobs ... salaries 
... opportunities. Tells you how 
manyearn expenseswhile train- 
ing and how we assist our grad- 
uates in the field. This does not 
obligate you. So act at once. 
Just mail coupon. 

Get This 
FREE Book 

EELECTRICAL 
SCHOOL j 

H. C. LEWIS, Pres. Established 1899 

SOO S. Paulina Street - Dept. 11-83 Chicago, Illinois 

Mr. H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept.11 -83 
Soo S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

Without obligation send me your big free catalog and 
an details of Railroad Fare to Chicago, Free Employ. 
ment Service, Radio, Aviation Electricity, and Auto. 
motive Courses, and how I can "earn while leasing.° 

Name 

Address 

City . State 
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Flights of Fancy Come True 

This remarkable photograph shows two of the latest and most amazing scien- 
tific achievements of our day, two P'tcairn- Cierva autogiros flying over the new 
Hudson River Bridge during a recent flight over New York in search of 
suitable landing places within the city itself. The revolving windmill foils 

permit these craft to ascend and descend almost vertically. 
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"There She Blows!" 
For Hundreds of Years Man Has Hunted 
the Greatest of All Mammals, the Whale, 
the Various Products of Whose Carcase 
Provide a Golden Harvest for Those Who 
Are Willing to Experience the Thrills and 
Brave the Dangers so Vividly 'Described 

in This Article 

By William M. Roddy 

" on the lee -beam, a whale; Thar she blows !" 
This shout of the look -out in the "crow's nest" is 

familiar to most everyone whether he knows any- 
thing about whales or not. And many are the stories about 
the pursuit and capture of this great monster of the sea - 
stories of hard -fought battles, of tremendous courage and of 
stirring adventure in far places. 

Man has been hunting the whale for many centuries, even 
before the Pilgrim Fathers found the Indians engaged in 
this pastime on the coast of New England. Just who were 
the first people to kill and capture the whale is shrouded in the 
mists of antiquity -possibly they were an Oriental race. The 
first direct historical refer- 
ence to whale hunting was 
made by the Norsemen in 
the tenth century. And 
though the whale dates back 
to Noah's time, and people 
are familiar, more or less, 
with the subject of whales, 
very few persons have ever 
seen one, and their con- 
ception of what it looks like 
was gained mostly from the 
story of Jonah and his en- 
counter with the under -sea 
mammal. 

Of recent years uni -. 
versity heads, museums and 
biological societies have 
been making a concerted ef- 
fort to study the life and 
habits of the whale ; and as 
a result, while many im- 
portant and interesting facts 
are known, there is much 
that is still held in the realm 
of romance and conjecture. The whale is the largest crea- 
ture that lives or ever did live (the record specimen ever 
actually measured was 115 feet in length), yet one of the 
least known. 

But this much of the whale's history is known definitely. 
Millions of years ago it was a land animal. At some time 

in the ancient past this huge monster gradually adapted it- 
self to water for the purpose of obtaining food and of 
escaping dangers on land. As sea water is the whale's sup- 
porting medium and an animal's size is chiefly limited only 
by that medium, the whale has continued to increase in size . 
through the thousands of years, until now it is the largest 
animal that lives or ever inhabited the earth. It has four - 
fifths of the earth's surface as a hunting ground, and the 
buoyancy of the water to support its body. 

Due to the fact that the whale adapted itself to the water, 
where there was an almost unlimited supply of food and 
plenty of space to avoid its enemies, it has survived while 

the great mammals of that 
period, such as the mastodon 
and dinosaur, have become 
extinct. 

The American people are 
in a position to acquire 
more concrete knowledge of 
the whale and the whaling 
industry than the citizens 
of any other nation, for the 
history and records of the 
industry are right at their 
front door, so to speak. 
From 1825 to 1860 was the 
"golden era" of whaling in 
America, and New Bedford, 
Mass., was then the whaling 
capital of the world. And 
it still has the finest 
museum of its kind to be 
found anywhere on earth. 

But much new and im- 
portant knowledge of the 
whale is being brought to 
light from time to time, ad- 

ditional valuable facts are being constantly gathered from 
the many sources, and carefully recorded by the newly 
formed American Society of Mammalogists, of which Dr. 
Henry Fairfield Osborn, President of the American Museum 
of Natural History, is a prominent member. Already we 
know the whale is a warm -blooded creature. It breathes air 

Harpoon gunner tak'ng aim at a pair of whales as they came to the 
surface to blow. It was a comparatively simple matter to harpoon 

both of them. 
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A harpoon gun, loaded with a modern harpoon with fluke -expanding 
bomb in the tip. The range is 40 to 60 yards . 

and gives birth to its young and 
nurses them afterward for six or 
seven months, and the mother's 
milk is about the color and 
consistency of ordinary 
condensed milk. The baby 
whale is from 15 to 25 
feet at birth and grows 
very rapidly the first 
year ; it more than 
doubles its length by 
the time it is weaned, 
and at the age of two or 
three years it is able to 
bear young. After that 
one can look at a whale and 
say it is. a young whale or an 
old whale, but no one can cor- 
rectly state its age. 

Capt. David G. Dedrick, former 
Norwegian sailing master and now a 
ranking officer of the Pacific Whaling 

'Company 'fleet of killer boats, laments 
the fact that the romance 
which he found in old time 
whaling has largely disap- 
peared. He insists that 
there is plenty of danger 
even today, and he should 
know because he has served 
not only on modern steam 
turbine -driven craft that 
have the latest mechanical 
equipment for handling of 
the whale, but also on the 
old- fashioned whaling ves- 
sels which preceded the 
modern whalers. Capt. 
Dedrick was prevailed upon 
to recount one of his experi- 
ences with a monster -to 
give his own version of one 
of the occasions when he 
was knocked out of a whale 
boat and wounded. He has 
lived through similar ex- 
periences not once but doz- 
ens of times. This story 
was culled from him with 
difficulty, the sturdy captain 
being very modest. 

"Some years ago when I 
was in command of an expedi 
tion in the Antarctic waters, I 
took charge of one of the killer 
boats, a vessel about 25 feet long 
that was manned by a crew of 
eight oarsmen, a helmsman and 
myself as a harpooner Each of 
the eight oarsmen had an 
oar apiece. We set out 
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for a day's work. Late that afternoon 
we sighted a school of whales, a few points 
off to starboard. We proceeded cautiously. 
Caution is needed in approaching whales 
because, despite their hulk, whales are very 
delicately attuned and seem to sense the 
presence of an enemy. Whales, as every 
one knows, usually travel in a straight 
line. So when you once get on their track 
even though they might sound (a term re- 
ferring to a whale going down to the bot- 
tom) you can continue to row ahead know- 
ing that you will again be on the whale's 
trail when he reaches the surface. 

"We finally came up in back of a large 
beauty. I was standing on the platform of 
the little whale boat with the harpoon 
poised in my arm, my muscles tense, await- 
ing the moment when I should thrust the 

harpoon into the whale's body. 
The oarsmen were pulling 

slowly, methodically, 
creating as little 

noise as possible. We were gradu- 
ally drawing up on the monster 

to a point of better vantage. 
I continued to repeat, in 
time with the movements 
of the oar, `a little nearer -a little nearer.' The 
whale evidently sensed 
danger. He started to 
dive, but I was not anx- 

ious to let him get away 
as easily as that. With all 

the strength that I could 
command, I drove the har- 

poon forward, but it failejl to 
reach `the life.' It failed to hit 

the vital spot. 
"When a harpooned whale does not 

come to the surface spouting blood, 
prepare for trouble. 

"I knew that we were in for it. My 
hand instinctively 
went to a knife that 
a whaler always 
carries in his belt. 
This knife has an 8 
or 10 -inch blade 
and it is whetted to 
a razor sharpness. 
It is intended for 
emergency use in 
case it becomes 
necessary to cut 
the line, and when 
that occasion arises 
you must have a 
sharp knife that 
will cut through a 
three -inch hawser 
with one swipe. 
That knife may be 
the only thing that 
separates you and 
the others in the 

A modern har- 
poon before 
firing; flukes 

closed. 

When gun and came 
flying wads which pa 

and sparks 

ra synchronized. Note 
cked the firing charge, 
at lower left. 

Photo courtesy Dr. Roy l`Aapmau Andrews and Am. Museum of Nat. Inst., N. Y. 

A wonderful photograph of the harpoon striking a whale, showing 
sion of the harpoon bomb on impact. 

A harpooned whale in the act of sound- 
ing. This i.; where the thrill and danger 
of whaling starts. 

the explo- 
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The bent shaft and 
opened flukes 

after firing. 
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boat with you from the path to eternity. 
In this case, the knife did not do any 
good. I never had a chance to use it. 
The harpoon had entered several feet 
too far back of the shoulder to reach the 
heart. Infuriated, the whale tore off at 
express train speed, pulling our boat 
along so fast that it gave an imitation 
of a Gar Wood speedboat in an important 
race. Up one roller we went, down an- 
other, slapping the waves and spattering 
the spray for yards on each side, leav- 
ing a wake like a battleship -a terrific 
ocean sleigh -ride with a whale weighing 
70 tons which had the ocean for a battle 
ground. 

- ''A whale has the added advantage of 
being able to fight on the surface or 
transfer the action to the lower depths, 
the additional use of the flukes and flip- 
pers, the ability to hide from the enemy, 
and a tail weighing several tons com- 

posed of oily gristle as hard as a harbor wall which, when 
it spanks an object, will render that object hors dc 
combat be it a ship, whaleboat or man. 

"Five or ten minutes later, (it seemed like hours 
rather than minutes) the line slacked. The monster 
had tired but was still at the bottom out of sight, 
his whereabouts unknown. We took up some of 
the slack but we got suspicious, the more slack 
we took in the more ominous the silence of the 
whale became. It was nerve -wracking. We 
did not mind battling the monster, but we 
would have liked to have seen him. We 
would have liked to have been prepared 
for whatever movement he might make 
next. We waited, carried 
on a whispered conversa- 
tion, and moved our boat 
into what we hoped 
might be a position of 
advantage. When next 
we saw brother whale, he boomed his 
battle cry. 

"There was a ripple on the surface of the 
sea, followed by an undulating motion of our 
boat. Suddenly about 400 
feet off our port bow, the 
gigantic monster `breached.' 
That is something you very 
seldom see a whale do. 
`Breaching' is the act of 
jumping from the sea 20 or 
more feet in the air and 

Right -The capa- 
cious maw of the 
factory ship. Car- 
casses are drawn 
up a runway and 
then cut up as ex- 
plained in the 
text. Below-A+ 
the end of the 
day's hunting, 
flag -marked whales 

are collected. 
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falling back on the surface flat- 
tened out.. The sound made can 

be heard for miles. the water 
on each side of the whale 

cascades like Niagara 
Falls. This signal is 

thought to be the 
whale's warning to 

the family that 
trouble is abroad. 
At the same 
time, it was a 
signal to us of 
a coning on- 
slaught. The 
cascades filled 

our boat with 
water. 

"The gods favored 
us again, the mammal 

sounded. We bailed and 
bailed frantically, probably 
hurling as much of the 
water into our boat again 
as into the sea, in our 
anxiety to dump it over- 
board and then -that dread 
silence on the part of Mr. 
Whale which seemed to 
paralyze our muscles. 

"When the boat had been 
made seaworthy, a glance 
at the white faces of the 
crew gave mute testimony 
of their trepidation. Again 
we hauled in the slack line, 
more of it than the last 
time. We knew the old boy 
was in our vicinity, fear- 
fully close, but we did not 

expect him Jo be as close as he really was. 
"All at on:e what seers_ d to be a floating island upheaved 

our boat. The air ar`c le sea were in a turmoil. There 
was the crunching of sintered wood, the cries of sailors 
as :hey eitltier leaped jr were thrown overboard, and the 
twanging of the line as it swiped me a terrific broadside 
blow. The action of t1- whale had fouled this line and, 
be_-rg in the bow of the t pat, I was caught in a bad position. 
The blow knocked me dnvn and hurled me through the air 
an I hit the sea all spriddled out forty feet away. Only 
Providence Drevented ate from being cut in half by the line 
that had wrapped itsel ajout my body. I do not to this day 
rernemTer how I came o_t of that encounter alive. 

` Three ninths late- try broken leg and two fractured ribs 
had healed sufficiently to enable me to leave the hospital. 

Above-After the 
whale has peen killed, 
its stomacF is inflated 
by compressed air so 
that it wi I float. It 
is then marked with 
the company's flag 
and left i!I the end 
of the day's hunting. 

Left -Whin a har- 
pooned wale comes 
to the sur-ace after a 
deep "sound" and 
spouh blood, it is a 
sure sig i that the 
animal has been 
morrally wounded. 
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"Had I been able to cut that line, we would have saved 
our boat and I would have saved my ribs and legs. As it 
was, we lost the whale, harpoon and boat in this encounter 
with Moby Dick. 

"Today, in the 20,000 ton steamer with all the comforts 
of home, with killer boats equipped with harpoon guns, much 
of the danger has been removed from whaling.. In those 
days, the strength of a man's good right arm and an accurate 
plunge of the harpoon were the only things that stood be- 
tween him and eternity." 

Today whaling is carried out by fast little steamers, tur- 
bine driven and not motor driven as many believe, for a 
quiet approach to the whale is necessary. Water is an 
excellent conductor of sound and the whale has extraordi- 
narily good hearing. Ordinary sounds of the sea do not 
disturb him, but the sound of a human voice, the "put, put" 
of a motor, or the .clang of a hammer falling on the deck 
of a vessel, starts him for the bottom of 
the sea, in a panicky condition. 

These little steamers of one hundred or 
a hundred and fifty tons, each carry a 
harpoon gun in the bow. The harpoon, 
invented in 1867 by Sven Foyn, which is 
still in use today, weighs about one hun- 
dred and thirty -five 
pounds and consists of a 
tough steel shank about 
five feet in length, carry- 
ing four 12 -inch barbs 
hinged around the for- 
ward end tipped with a 
cast iron bomb 
loaded with black 
powder. The bomb 
is exploded inside 
the whale by a 
percussion cap 
timed to explode 
one second after 
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This is not a balloon or a bulbous growth, but the tongue of a 
whale, linfleted to keep it afloat until the shore factory, shown in 

The background, is ready to deal with the monster. 

California Sea Products, the most extensive whaling concern 
on the Pacific Coast, has already ordered two hydroplanes 
for observation purposes, which they expect will greatly 

facilitate the locating of the whale school. 
A flock of "killer" boats -seven or eight 

generally, are sent out from the 
mother ship in pursuit of the 
cruising Mammals; once they are 
sighted by the look -out in the 

"crow's- nest," the fast killer 
boat makes for the whale 
and the harpoon is sent 
hurtling for its body. If 
"the life ". is found, the 
whale will soon spout 
thick blood, and it won't 
be long until the killer boat 
has the body alongside, 
pumping compressed air 

into the belly until the 
corrugations expand to 
balloon size; then the 
house flag is stuck into 
the remains and the 
whale is set adrift until 
it is time to retrieve the 
day's catch and tow it to 
the factory ship. The 
stern of the factory ship 
opens and the whale is 
pulled up the slip -way. 
Incisions are made in the 
blubber, which is from 
four to fourteen inches 

striking, the barbs fly open in the cavity caused by explosion. 
The cannon which fires this harpoon is mounted in the 

bow of the boat and has a range of forty to sixty yards. The 
adoption of this new method of whaling with its greater 
speed and less danger. coupled with the opening up in the 
Antarctic regions of the largest and richest whale fields ever 
discovered, marked the beginning of the modern era in the 
whaling industry. The Norwegians have had the Antarctic 
fields to themselves for several years, but now the rush is on 
and the American whalers are preparing to invade the fertile 
regions in force, as are the English, Japs, and other nations. 

The old time American whaling vessels were from two 
hundred to five hundred tons, with four or five whale boats 
carried on deck, crews of about thirty men and the equip- 
ment for rendering the blubber was a brick furnace with 
a high chimney and huge copper cauldrons -all on the 
deck. It was a crude and cumbersome method as compared 
to the present system. The shore factories are passing, too, 
for it is no longer profitable to tow the catch thousands of 
miles to render the blubber and save the by-products. Now 
the modern up -to -date whaling fleet takes a huge floating 
factory along, a ship that is possibly of 25,000 tons, with a 
length of 500 or more feet. These factory ships are 
equipped with every conceivable mechanical and electrical 
device for handling whales speedily and economically. The 

Top -The capacious 
mouth of a whale. 
Men are leaning 
against the baleen, 
or whalebone. 
Above -After longi- 
tudinal incisions hav- 
ing been made in 
the carcass, a long 
narrow strip of 
blubber is pulled off 
by means of a 

winch, like peeling 
a huge benana. 
Then a second 
strip is pulled 
off, as .,hown 
in lower picture, 
and so on till 
the entire carcass 
has been stripped. 

Right -The strips 
of blubber are 
then cut vp and 
conveyed to the 

refinery. 
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At right is seen 
Captain David G. 
Dedrick, the for- 
mer Norwegian 
sailing master 
whose thrilling ad- 
venture is de- 
scribed in the text. 
He is shown hold- 
ing a whale's rib. 
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-or the thickest part of the whale. There it is from 12 to eighteen 
irfches thick. 

The muscle meat immediately under the blubber is dark red and 
coarse of grain and lies under the blubber. It is as thick as the 
blubber and more, so some say. Under the meat is the bone struc- 
ture and intestines. Whalers serve some of the meat on their ships. 
in "meat- ball" form loaded with onions, etc. The meat is boiled 
and ground for meal. The best whale steaks come from under 
the eyes. West Indians, Norwegians and the Japanese eat whale 
meat extensively. 

The blubber is yellowish white in color and is pure grease or oil. 
It is cut into chunks and put into vats and boiled; it has the con- 
sistency of rubber. When being boiled the oil is dark brown and 
thick and gives forti a disagreeable odor. The oil that comes from 
a sperm whale's head (dipped out with buckets) is white in color 
and not as thick as oil from blubber. 

There is no refuse or cracklings to blubber itself but any crack- 
lings that result from the rendering is from the skin, which goes 
into the pot with the blubber. 

Right centre -Re- 
production of an 
old print showing 
a wounded whale 
wrecking a killer 
boat, by coming 
up to blow direct- 

ly under it. 

thick, and covered with a 
thin skin which peels off 
easily when the whale is 
dead. Into these incisions, 
hooks are fastened and the 
winches pull the blubber 
from the carcass like one 
would peel a banana. Into 
the vat it goes and then 
the separators refine it. 

The blubber on a whale 
extends from the eyes to 
within six or eight feet of the tail. Be- 
tween the end of the blubber and the 
tail is gristle. The blubber gets thinner 
and thinner as it nears the tail and Lead. 
The thickest part is around the shoulders 

Whale oil is sold by the 
ton or tun and is worth, at 
the present time, about four 
cents a pound. 

A bowhead whale (North 
Atlantic) and North Pacific 
has been known to produce 
300 barrels of oil, despite 
the fact that it is only 50 to 
55 feet in length and one 
third of its body is head. 

Originally, whales were 
hunted for oil and whale- 
bone only, but today the en- 
tire carcass of the whale is 
utilized as there is a market 
for every part of the body, 
just as there is for the hog. 

A big factory ship opera- 
ting today can easily handle 
14 whales a day and in that 

(Photo courtesy Dr. Roy Chapman Andrews and Am. Museum of Nat. Hist., N. Y.) 

Above -A cross section of the folds on the breast of a humpback whale. 
The upper thin black margin is the skin, then comes the thick white blubber, 
below which is the red meat. Left -A blubber refining plant on board a 

factory ship. 

case it ought to garner 1400 barrels of oil and several tons of whale 
meat and other salable by- products. The Antarctic whale is nearly 
twice as valuable as the California whale, for it produces a better 
grade of oil. Generally speaking the whale should produce about 
100 barrels of oil and at the present market price it would be worth 
from 35c to 40c a gallon. This oil, like cocoanut, sardine and other 
oils is away down in price, though there is a steady demand for it. 
It is the competition of other oils that holds the price down, and not 
because it has been supplanted by an oil of better or cheaper grade. 

At no time since whale oil took its place among commercial 
commodities, has it had a more varied usage than at the present 
time; today it is being used in the manufacture of good soaps, 
paints, the dressing of leather, butter substitutes, the better grade 
of certain cosmetics; it is also extensively used in the tempering of 
steel and as a lubricant for all types of metals and machinery, and 
some European countries use it as edible oil. The oil of the sperm 
whale is classed as liquid wax rather than oil, and this is used in 
some of the more expensive cold creams. 

In Japan and Norway, whale meat is used as food. Whale meat 
is also converted into meal after being cooked; fertilizer, cattle 
feed, chicken feed, and the bleaching of certain sugars from char- 
coal are made from the bones of whales. (Continued on poge 838) 
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Hot Are the Stars? 
By George F. Paul 

With the Thermocouple, Whose Essential Parts Weigh 
About as Much as One One -Thousandth Part of a Drop 
of Water, Astronomers Have Been Able to Measure the 
Heat Radiated by Stars and Ascertain the Temperature 

of the Planets 

Looking at a thermocouple (much 
enlarged). Note the two netal 
discs and the ih "r wires upon 
which heat ray; era foc.ieed. 

The extreme sensitiveness of the 
thermocouple is again illustrated in the 
case of the stars as they rise above the 

horizon. The higher they 
ascend the brighter they appear 
to grow, because the higher 
they rise the less of the earth's 
atmosphere their rays are 
obliged to penetrate, and con- 
sequently the less their rays are 
absorbed. With bright stars 
near the horizon the thermo- 
couple can detect the change in 
brightness which takes place in 
one minute of time. 

The principle of the thermo- 
couple is simple. Two wires of 
different metals, iron and cop- 
per for instance, are welded to- 
gether at their ends. The free 
ends are connected to the ter- 
minals of a highly sensitive 
galvanometer. The galvano- 
meter thus forms part of a 
complete electric circuit. When 
the junction of the dissimilar 
metals is heated an electric cur- 
rent is set up. There are a 
number of thermo -electric junc- 
tions in the instrument. 

Small thin metal plates are 
fused over the junctions of the 
wires and painted black. They 
absorb all the radiation from 
heavenly bodies and convert it 
into heat. The thermocouple is 

operated within a vac- 
uum to reduce 

the loss of 
(Continued 

on page 
833) 

TRINK of an instrument so 
sensitive that is can detect 
the exact heat of a candle 

100 miles away. under the 
proper conditions. Such a de- 
vice, the thermocouple, is now 
used at Mount Wilson Observa- 
tory to measure the heat of stars 
and planets. 

With this instrument mounted 
upon the 100 -inch telescope, the 
most powerful telescope yet con- 
structed, investigators have ac- 
complished the astonishing feat 
of measuring the heat radiation 
of a star of the thirteenth mag- 
nitude. Stars just visible to the 
naked eye are of the sixth 
magnitude; the faintest stars 
photographed with the 100 -inch 
telescope at Mount Wilson are 
of the twenty -first magnitude. 
A star of the thirteenth magni- 
tude is about 631 times fainter 
than the faintest star that most 

,of us can see, yet this delicate 
instrument responds to the heat 
focused on it from such a star 

A star of the sixth magni- 
tude, that is, one which can barely be 
seen, radiates upon the whole United 
States no more heat than the sun radi- 
ates upon one square yard of surface. 
The thermocouple shows that the in- 
crease in heat which this star occasions 
is one -half of one -millionth of a degree 
Fahrenheit, and that the electric cur- 
rent generated by it is about one twenty - 
billionth of an ampere. (The light in 
an ordinary incandescent house light is 
produced by a current flowing through 
it of from one - fourth to one ampere. ) 
The current in the circuit connected to 
the thermocouple is due to the heat 
acting on the junction or junctions of 
dissimilar conductors. A current from 
an outside source passing through the 
junction in the same direction as that 
due to the heating of the junction, 
would operate to cool the thermocouple 
junction quite satisfactorily. 

The 100 -inch Mt. 
Wilson Observa- 
tory telescope, 
with its thermo- 
couple attach- 
ment. With it 
observers have 
found that the 
surface tempera- 
tures of stars 
range from 
2,800° Fahren- 
heit to 41,000 °. 

Estimates of tem- 
perature at various 
regions of the moon. 
Because of the lack 
of atmosphere there, the 
temperature changes 
readily. It fell 300° dur- 
ing an eclipse. 

c4 
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Electrocuting Plant 
insect Pests 

Plant Growth Is Tremendously Stimulated and Orchard 
Pests Are Being Eliminated at One -Tenth the Usual 

Cost, by Spraying with Electricity 

By Joseph Farrell 

SPRAYING crops with elec- 
tricity to kill insects and 
stimulate plant growth is be- 

ing demonstrated on a commercial 
scale in orchards and greenhouses 
in the northwestern fruit region. 
This unusual treatment rids 
orchards of pests at a cost of 
$6.30 an acre, compared to $63.00 
per acre with the more cumber- 
some poison spray rig. The latter 
method frequently leaves a resi- 
due of lead arsenate on the fruit. 

When I saw the apparatus in 
action, tests were being macle in 
a 2% -acre orchard near Wen- 
atchee, Washington. The appa- 
ratus was a three -kilowatt high - 
tension high- frequency outfit 
(250,000 volts), attached to two 
feeders running along the sides 
of the orchard. Networks of two 

A smaller model for greenhouse use. 
The Begonia plant on top of it, to the 
left, was grown naturally; the one to 
the right received electrical treatments. 
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To generate electricity, this three 
kilowatt 250,000 volt outfit is used. 
From it, two feeders carry the current 
along the sides of the orchard; it is 
distributed over the trees from a 

network of wires. 

wires were spread over each row 
of trees. Bare tinned copper 
laterals were attached at inter- 
vals of 22 feet. Upon them the 
wires rested. 

The orchard was divided into 
parts and each part was treated 
for a half hour every day. 
There were fewer aphids in the 
orchard than in adjoining lands 
and this was attributed to the 
fact that the apparatus kills all 
eggs and larvae (but not mature 
moths nor hard -shelled bugs) ; 

the area contained a smaller 
*percentage of cull fruits; the 
leaves were large; there was a 
good growth of fruit spurs, and 
an especially good growth of 
grass. The apples on the trees 

Bean plants of the same age. The 
one to the left was grown under 
normal conditions; the other was 
subjected to fourteen five- minute 

electrical treatments. 

have remained free from pests 
and worms and are much 
larger than fruit in adjoining 
orchards ; the cover crop, al- 
falfa; is hardier and larger 
than it ever was before. 

According to Herbert S. 
Smith, the engineer in charge 
of the work, the operations are 
as follows : 

"Electrical energy is put into 
the air under high voltages at 
high frequencies. This leaks 
off the wires, the wires acting 
as the antennae for the set. 
Because of the increased ac- 
tivity in the atmosphere, the 
ozones built up drive away the 
oxygen about the trees. Stimu- 
lation in the atmosphere makes 
the fruit larger and the trees 
clean from aphids and scale." 

The network of wires does 
not discharge sparks : it re- 
sembles the radiating antenna 
of a powerful transmitting sta- 

tion. The electrical equipment resem- 
bles the now obsolete spark radio trans- 
mitter. 

A greenhouse in the same district was 
wired and the machine used a few 
minutes each day. Tests were made 
with begonia plants, six of the plants 
being placed under the wired section of 
the house, and six placed outside the 
electrical spray area. In two weeks' 
time the six plants that had been 
especially treated were found to be 
much larger and hardier than those 
grown under normal conditions. 

Tomato plants in the greenhouse 
grew eight feet tall ; turnips were har- 
vested one month after planting and 
were found to be fully grown; another 
lot planted early in April was gathered 
less than six weeks later and were 
twelve inches in circumference; beets 
planted and harvested at the same time 
as the turnips were eight to ten inches 
in circumference. 

In the carnation room of the green- 
house, small (Continued on page 839) 
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AT left is shown 
the terminal 

equipment used by 
Dr. Claude in the 
course of his experi- 
ments. All this ap- 
paratus is housed in 
a corrugated iron 
building near the 

water's edge. 
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,WARM 
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Harnessing Ocean Temperatures 
A Full Explanation of the Experiments Made by Drs. Georges Claude and P. 
Boucherot at Matanzas Bay, Cuba, to Generate Electrical Power by Turning 
to Account the Fact That There Is a Wide Difference of Temperature Be- 

tween Water on the Surface and on the Floor of Tropical Oceans 

THE possibility of deriving cheap and unlimited power 
from the ocean has long attracted the attention of 
inventors and scientists. The most obvious method of 

harnessing the potential power of the ocean is to make use 
of the differences in level caused by the tides. An- 
other suggested method is to make use of the energy 
expended by the waves in their ceaseless pound- 
ing of tropical beaches. Both of these ideas 

have been experimented with, and innumerable patents have 
been taken out for inventions designed to harness such 

power, but so far 
complete success 

has not been 

Above - Showing the 
final successful launch- 
ing of the mile -long 
tube from small flat cars 
running down to the 
water's edge on a nar- 
row gauge railway. Ex- 
pert swimmers from the 
Cuban navy assisted in 
the launching. Left - 
The hot water purifier 
and the boiler in which 

steam is generated. 

forth- , 
coming. 

There is, how- 
ever. another and 

ics obvious source of poten- 
tial energy in the sea. The real source 
of this energy is not the sea itself but 
the sun. which is continually radiating 
enormous quantities of energy in the 
form of heat. We know, because we 
can feel it, that the sun heats up dry 
land during the day, and we know, also, 
because we can feel it, that the surface 
of the sea is heated as will. We know. 
also, that earth and rocks heat up and 
cool down much more rapidly than 
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SHOWN below is 

the mile long tube 
which extends down to 
the bottom of the 
ocean, which is nearly 
2000 feet deep at this 
point. The accordeon 
section enables the 
tube to bend easily 
over the cliff edge. 
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Above-Here is the 
large low pressure 

turbine with the 
dynamo coupled 

to it. Right - 
Dr. Georges 
Claude, already 
well -known as the 
inventor of Claude 
Neon Signs, pro- 
cesses for making 

synthetic ammonia, 
and methods of 

liquefying gases. 
Left - This photo 

shows the well into 
which the great sea 

tube leads from the 
bottom of the bay, bring- 

ing up cold water which is used in the 
condenser. The joint here connects the well 

with the circulating pump. 

ACCORDÉON,` 
SECTION 

COMPRESSED 
Rik F 1,OATS 

Alvantage of these facts has been taken by Drs. 
Georges Claude and P. Boucherot, of the French Academy 
of Science, in the development of their experimental power 
plant at Matanzas Bay, Cuba, with which a certain amount 
of success has recently been achieved. Briefly stated, the 
principle on which the Claude plant operates is as follows: 

Warm surface water is fed to a "boiler" from which air 
is exhausted, with the result that steam at low pressure is 
evolved from the warm water. This low pressure steam is 
fed to a turbine and thence to a condenser, where it is cooled 
and liquefied again by contact with cold water drawn up 

from the ocean floor. The turbine is 
coupled to a dynamo which thus de- 
livers power from the sea in the form 
of electrical energy. 

What is perhaps not clear from the 
above brief explanation is how steam 
conies to be generated from water 

which is certainly 
not at a tempera- 
ture which we as- 
sociate with the 
boiling point of 
water, namely, 212° 
F. However, the 
temperature at 
which water (Con - 
tinued on page 850) 

does the sea. Any experienced swirimer knows that 
if, during a hot summer, a sudden cold snap sets in for a 
day or two, the sea will still be warm enough to bathe in; 
in fact, a swimmer may often be warmer in the water than 
out of it. 

The sea, therefore, acts as a vast store house for the heat 
radiated by the sun. But this heat is concentrated near the 
surface, which fact will also have been observed by experi- 
enced swimmers. Thus there exists a temperature gradient, 
or difference in temperature, between water at the surface of 
the ocean and water at or near the bottom where the temper- 
ature is kept near freezing point by slow circulation from 
the poles. This difference in temperature is naturally 
greatest in the tropics. 

COLD WATER 
INTAKE 
50° 

';s 
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Glowworms Light These Caves 
Amazing as This Article May Appear, the Editors Have Thoroughly Checked 
Up on the Structure and Habits of the Particular Species of Glowworm Which 
Is Responsible for the Phenomenon. Authenticated Descriptions of It Are to 

be Found in the Records of the British Museum 

By Isabelle F. Story 

The glowworm chamber, Waitomo 
Caves, North Island, New Zealand. The 

guide pulls the boat along. 

WONDERFUL strides have 
been made in the technic 
of illuminating great caves 

by means of flood lighting and in- 
geniously placed electric lights of 
various types. New Zealand, how- 
ever, claims the most uniquely 
lighted cave of all. It is the Glow- 
worm Grotto, in the Waitomo 
Caves. 

As the name indicates, the 
natural means of illumination in 
this limestone chamber is a little 
insect -or, to be exact, hundreds of 
thousands of them -of the glow- 
worm species. The combined light 
from this host of living lamps 
sheds a pale lustre on the snowy, 
slow- dripping stalactites, giving 
them an unearthly beauty. 

All of the Waitomo Caves are 
entrancing, with their myriads of stalac- 
tites and stalagmites of lime and other 
unusual formations, their chambers 
studded with crystals, and their under- 
ground rivers, but all these features 
may be found elsewhere. The lighting 
of the Glowworm Grotto is unique. 

The glowworm that gives its glory to 
this particular chamber does not re- 
semble the ordinary glowwerm of New 
Zealand or other parts of the world. 
It is a luminous, spiderlike creature, 
more closely related to the spider 
family, in fact, than to any worm 
species. Unlike many types of glow- 
worms, it is carnivorous. 

It is in the second, or larva, stage of 
life that these insects, known scien- 
tifically as Bolitophila luminosa, do 
their bit to brighten their natural sur- 
roundings. The body of the larva or 

Photos courtesy New Zealand Government. 

The Menagerie, another of the 
Waitomo Caves. 

Three stages of the glowworm's life. 
(I) Larva. (2) Chrysalis or pupa, and 

(3) Fly. 

Glowworm threads. These serve as lures 
for insects which are ensnared on the 

sticky threads. 

grub has a skin so transparent that 
it is possible to see all of its in- 
ternal organs. It is a fragile little 
thing, slimy and grey in color. 
When full grown it has a seg- 
mented body, no legs, and a lamp 
carried inside the last segment. 

The grub builds itself a silken 
sheath, placed horizontally on the 
ceiling of the cave and saturated 
with a slimy liquid. Inside this 
sheath or hammock it glides back- 
wards and forwards. 

Its carnivorous appetite, how- 
ever, is the main cause of lighting 
the grotto. In order to satisfy it, 
the grub goes "fishing;" or, more 
accurately speaking, stays at home 
and with siren skill lures its prey. 
This is done by means of spun 
silken threads, which are covered 

with little globules of mucus and allowed 
to hang down vertically from the hori- 
zontal sheath. These threads vary in 
size and number. Specimens have been 
seen up to two feet in length, and it has 
been estimated that some of the larvae 
have had as many as fifteen to twenty 
threads hanging from their silken ham- 
mocks. 

Since the prey of this glowworm 
consists of tiny insect life, it is found 
only in places where there is an abun- 
dance of midges and the like. The 
Waitomo Caves are an ideal habitat, 
as through them flows a subterranean 
stream whose banks are infested with 
midge grubs which live on the organic 
matter in the rich mud. When the grubs 
are transformed into tiny midges and 
emerge from the water, they are attract- 
ed by the (Continued on page 843) 
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How and Why Auto Tires 
wear Out 

The design of a tire tread means more than an artistic expression or a handsome 
pattern. For it has much to do with its wear, along with wheel set, roads and 

other important factors, according to Government engineers who have been 
using a tire wear testing machine 

By Uthai Vincent Wilcox 

TIRES do wear out. 
Why they wear out unevenly, 

become cupped, scuffed or other- 
wise damaged is a problem that con- 
cerns both the man who runs a car, the 
merchant and the manufacturer of tires. 

Furthermore, when it is time to buy 
a new set of tires, what difference does 
it make whether the pattern of the tread 
is criss- cross, filled with buttons, longi- 
tudinal or some other combination? 

Very recently engineers and scientists 
of the Bureau of Standards, U. S. De- 
partment of Commerce, have investi- 
gated the wear of sires, particularly the 
wear on the tire treads. They have per- 
fected unique machines that tell how 
and V.-1y various designs in tire treads 

3Z X6.0 ßALLOO 
'xs NIGH PRESS 

wear faster than others. In such studies 
tire manufacturers have given every en- 
couragement and cooperation. 

A pneumatic tire is constructed with 
a thick layer of rubber around its outer 
circumference to act as a wearing sur- 
face. This is referred to as the tread, 
as distinguished from the body of the 
tire, which is designed to withstand air 
pressure. The ideal tread, in addition 
to giving tractive properties to the tire, 
should wear down uniformly, and at 
such a rate that it will last as long as 
the remainder. 

W. L. Holt and C. M. Cook of the 
Bureau of Standards perfected an ap- 
paratus by means of which a tire can 
be pressed (Continued on page 848) 

Drawirgs taken from wax records showing 
tread movements. A V- shaped mark on a 

wax plate is a common record from this 
part of the tread. 

29x4.4 6GLLOON l/r /31x5.25 ßALLOON 

A \O 
The movements of the tread are d'fferent 
for the center, intermediate and outer por- 
tions, thus causing the curves on the straight 

part of the patterr. 

11 111111 MILIMINNII 
Photograph taken through the plate glass, showing con- 
tact area of a tire under load. The depressions in the 

tread are painted to show contrast. 

Above - Apparatus de- 
signed by the Govern- 
ment scientists for the 
study of tire tread wear. 
Below - Another wax 
record drawing. The arc 
above each section shows 
the profile of the raised 

portion of the tread. 
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Photograph of a typical wax plate, showing tire tread 
movements as scratched on the wax by the carborundum 

dust. Note the circular twists the tread received. 
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The plover bird hops into the yawning jaws of the crocodile, and 
picks leeches from his mouth. 

The Lion and the Lamb May Not Lie Down 
Together. . .. But a Small Bird Steps 
Calmly Into the Wide -Open Mouth of the 
Voracious Crocodile; the Tiny Pilot Fish 
Swims Within the Reach of the Huge Blood- 
thirsty Shark; the Female Bitterling Lays 
Her Eggs in the Gills of the Shellfish and 
the Hermit Crab Uses the Sea Anemone as 

a Protecting Roof 

Amazing Partnerships 
By Gaylord Johnson 

ONE of the first world- tourists was 
Herodotus, the Robert Ripley of 
Greece. He loved to record, 

"Believe It or Not" facts to drive the 
homefolks goggle -eyed with wonder. 
One of his best stories was that of the 
astonishing relationship which existed 
between the crocodile and the Egyptian 
plover. Globe- trotting Herodotus, in- 
sisted that he had seen this bird step 
calmly into the wide open mouth of the 
crocodile and pick blood- sucking leeches 
from the big reptile's gums. 

So that his audience could not miss 
his point, he explained that the croco- 
dile was never in the habit of restrain- 
ing his appetite when any other living 
things got within reach of his quick - 
snapping jaws. And then, to drive his 
point home with a punch, he told them 
the bird performed another friendly 
service for the crocodile ; it emitted 
shrill cries to warn hint of approaching 
danger. And believe it or not, science 
has not been able to invalidate Herodo- 
tus' claim in the two thousand years, 
which have elapsed since he lived and 
told his tales. Students have found that 
Nature presents many amazing ex- 
amples which may be conscious partner- 
ships that are almost unbelievable or 
mere accidents. 

Certain sponges have been found to 

of Nature 
play hosts to small crustaceans 
of the shrimp family. Mussels 
of the oyster tribe give shelter 
within their shells to tiny crabs 
who do a kind of house- 
maid service in return. 
Species of ants shelter 

and care for the green or 
black plant lice or aphids, 
in exchange for the priv- 
ilege of milking them, 
like cows, of the sweet 
plant juice they have 
eaten. A tiny mite 
habitually lives on the 
dorbeetle's armor and keeps it clean, 
with a continuous meal of dung for re- 
ward. 

The team of shark, sucker shark, and 
pilot fish has been a source of wonder 
and amusement to sailors for centuries. 
Several pilot fish are. sometimes seen 
swimming around a single shark, like 
motorcycle policemen escorting a munic- 
ipal dignitary's automobile. And tiny 
sharks, called sucker sharks, attack 
themselves to the belly of the shark by 
means of a sucker -like muscular struc- 
ture and hook a free ride. 

Like the crocodile, the shark seems to 
restrain his blood -thirsty appetite and 
not regard his small associates as legiti- 
mate prey -while in return for this im- 

<. 

A station- house 
gate and all, is 
provided for its 
ant police by the 
cow -horn orchid. 

munity the pilot fish is supposed to 
guide the shark to schools of mackerel 
and other fish entirely suitable for a 
shark's dinner. The pilot fish thus re- 
sembles the pointer dog of a human 
hunter. Of course, the pilot fish does 
not disdain any scraps that escape the 
shark's jaws, especially when it makes a 
meal of larger prey -such as a pearl - 
diving native. The pilot also secures 
considerable protection (through travel- 
ling in the shark's company) from being 
gobbled up himself by other large fish. 
It would seem from field and aquarium 
observation that the pilot fish is merely 
hanging around for food. It is quick 
enough to get out of the way of a 
hungry shark (Continued on page 854) 

A shark's constant entourage consists of several small pilot fish who swim ahead of him. and the small sucker shark. 
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How Science Saved our 
Sugar Industry 

In 1926, Louisiana's Historic Cane -Sugar Industry Ap- 
peared to be Doomed, Owing to Disease. Then 
Science Rushed in and Saved the Situation by Discover- 

ing Disease- Resisting Sugar Canes 

CAN you imagine your- 
self getting along with- 
out sugar ? With no 

5 -cent candy bar to nibble on, 
no sugar for coffee or iced tea, 
no delicious chocolate caramels 
or creams or other sweets ? 

Not so pleasant to think about, 
is it? Nor would it be pleasant 
to our pocketbooks if we had 
to pay 25 cents for a candy 
bar which we now get for a 
nickel, or five dollars for the 
one -dollar box of chocolates 
which we now take to our 
wife or best girl ! 

But perhaps you recall how 
you disliked having your sugar 
ration cut down during those 
World War days of 1917 -'18. 
If so, then 'nough said! 

Dr. Donald A. Laird, direc- 
tor of the psychological labora- 
tory it Colgate University, has 
proved by actual tests that 
sugar in sufficient quantities 
is necessary to our endurance; 
in other words, that it gives 

By H. L. Kauffman 

Dr. Brandes inspecting sugar cane grow- 
ing in a greenhouse at the Arlington 
farm of The United States Department 

of Agriculture. 

After reaching the tropics the expedi- 
tion's airplane was fitted with pontoons 
so that it could alight on water. This 
picture was taken on a river in New 

Guinea 200 miles from the coast. 

assurance to us that we're not go- 
ing to have to pay, at least not 
within the immediate future, any 
excessive price for the sweets we 
like and need. 

In 1911 Louisiana produced 
352,874 tons of raw sugar; in 1926 
production had fallen to the dis- 
heartening minimum of 47,000 tons 
-the lowest figure reached during 
the preceding half century. The 
situation at the close of 1926 -the 
last season in which the State's 
production of sugar was made from 
certain long -used varieties of cane 
-was a desperate one and, to all 
appearances, Louisiana's historic 
cane -sugar industry was doomed. 
A particularly harmful plant 
disease, known as the mosaic dis- 
ease, was rampant. 

The situation was serious, affect- 
ing as it did the sugar -cane sec- 
tions of Louisiana, Mississippi, Ala- 
bama, southwestern Georgia, and 
northwestern Florida. That the in- 
dustry was not destroyed com- 
pletely was only due to the activity 
of scientists in discovering that the 
malady was being spread by a tiny 

insect carrier ; and after long search 
in foreign lands, the finding of 

strains of sugar cane especially 
resistant to the disease. Further 

research work also resulted in 
the development of other re- 
sistant strains by cultiva- 
tion, and the production of 
canes that can reach their 

maturity within a wider cli- 
matic range than was possi- 

ble with the kinds of canes 
formerly planted. 

As far back as 1919 the govern- 
ment experts had been aware of cir- 
cumstances that most of the sugar 
planters of Louisiana had overlooked. 
At that time Dr. W. E. Brandes, prin- 
cipal pathologist in charge of the office 
of sugar plants of the United States 
Department of (Continued on page 836) 

These Papuan natives assisted the sugar ex- 
pedition in collecting "wild" sugar canes in 

New Guinea. 

us energy and stamina, and makes us 
alert and active. 

The story of man's dependence on 
sweets, and by that we mean sugar, has 
already been told. This is the story of 
how science has saved the cane sugar 
industry for us in Louisiana, and be- 
fore long will again fill Louisiana's 
"sugar bowl" to overflowing. And if 
you are like myself, one who enjoys 
sugar in your coffee, and a good choco- 
late caramel at almost any time, you'll 

This photo- 
graph, taken 
in Louisiana in Oc- 
tober, 1928, shows +he stripping and cutting 
of a 3row unit of heavy -yielding, upright, 

straight cane. 

appreciate what these government ex- 
perts have done; for it means greater 
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Unscrambling the Ether 
By A. DinsdaIe 

The Latest Radio Wonder Is a Superselective Receiver, 
Called by Its British Inventor the Stenode Radiostat, which, 
While Giving Undistorted Reception, Will Even Produce 

Silent Places on Ydur Dial Between Stations 

tory model of the receiver in London, 
and I found that all claims made for 

it were fully justified. Also, I 
have just had an opportunity 

of testing out one of the re- 
ceivers right here in New 
York, and I can only say 
that I am amazed at the 
super- selectivity of the in- 

Dr. James Robinson, D.Sa., 
inventor of the Stenode 

Radiostat. 

THOSE of our 
readers who are 
interested in 

radio matters have no 
doubt seen more or less 
vague references here 
and there to the Stenode 
Radiostat, a marvelous new 
British invention for which 
startling claims have been made. 
Those who regularly read our sister 
publication, RADIO NEWS, will have 
learned a little more about it in recent 
issues. At the time of -writing there 
have just arrived in this country Dr. 
James Robinson, D.Sc., inventor of the 
new receiver, and Percy W. Harris, 
Chief Engineer of the British Radio- 
stat Corporation, and well -known 
English radio editor and set designer. 
They have brought with them demon- 
stration models of the Stenode which 
they immediately proceeded to demon- 
strate in Washington before members 
of the Federal Radio Commission, and 
engineers of the Navy and Army. From 
there they proceeded to the Chicago 
Radio Show. 

The claims made for the Stenode 
Radiostat are that it gives a degree of 
selectivity never before dreamed of, and 
does so without cutting sidebands (to 
use a popular expression). The R.F. 
resonance curve of the receiver is only 
100 cycles wide (See Fig. 3). This 
means that an unwanted station, broad- 
casting on a frequency close to that of 
the desired station, would cause but 
little interference. As a matter of fact, 
the receivers 'brought over here will 
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FIG.I 
THE FUNDAMENTAL °CRYSTAL BRIDGE" 

CIRCUIT OF THE STENODE RADIOSTAT 

A laboratory model of the Stenode 
at the London Headquarters of the 

British Radiostat Corporation. 

eliminate entirely stations only 
5 Kc. removed from the de- 
sired station. There is abso- 
lutely no interference at all, 
either from a heterodyne beat 
note (caused by the two inter- 
fering carriers) or from cross- 
talk. 

The significance of these 
claims is that there is no longer 
any necessity for spacing 
broadcasting stations 10 kilo- 
cycles apart. They can be 
crowded much closer together 
and, provided everybody uses 
Stenode Radiostat receivers, 
clear undistorted reception can 
be had from all stations with- 
out any interference. This 
means that we can build a lot 
more broadcasting stations, and 
do so without causing the Fed- 
eral Radio Commission any 
sleepless nights. It also offers 
a solution to the difficulties of 
television experimenters who, 

!1 
Left to right: Dr. Robinson, Arthur H. Lynch, Editor of 
RADIO NEWS, and Percy W. Harris, Chief Engineer 
of the British Radiostat Corp., photographed in Wash- 
ington with one of the Stenodes which have been 

brought to America. 
as all the world knows, are 
being kept off the air because there is strument. And the quality of reproduc- 
no room for the very wide frequency tion is considerably better than that of 
bands which they must broadcast. The many modern commercial sets of ortho- 
amateur, whose narrow wavebands are dox type. 
so congested that he is being asked not Unlike many inventors, Dr. Robinson 
to use phone, can equip himself with a has behind him the weight of a very 
Stenode and use phone to his heart's solid scientific background. Before the 
content. And finally the principles of outbreak of the World War in 1914, he 
the new invention can be adapted very was a lecturer in physics at various 
advantageously to all other branches of British universities. The early part of 
electrical communication. the war found him engaged in wireless 

And what of the value of these work for the British Navy, whence he 
claims ? Well, through the courtesy of was transferred to the Royal Air Force. 
Dr. Robinson, I had an opportunity During that period of service he in- 
some months ago of handling a labora- vented and per- (Cont'd on page 856) 
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How to Make 
and Throw 

BOOMERANGS 

WHAT does the word boomerang 
mean to you ? Is it merely a 
dictionary term, quite useful in 

political oratory and conversation, or 
does it recall pictures of a half- naked, 
crouching savage, holding a long, nar- 
row stick, tensely awaiting the instant 
when he will hurl his weapon and bring 
down a bird ? Do you see in your 
mind's eye a horde of brightly painted, 
gruesomely decorated tribesmen releas- 
ing a hail of flying, curving missiles 
almost impossible to dodge ? Can you 
imagine them dancing around their 
campfire at night to the accompaniment 
of weird cries and shrill shouts exulting 
over the victims of their deadly boomer- 
angs ? Do you know that that weapon 
was merely a piece of curved wood 
which would travel in a circular path 
through the air and return to the 
thrower ? 

Originally boomerangs were the prod- 
ucts of primitive man, notably the Aus- 
tralian aborigine. He used them both as 
a weapon of attack in open warfare and 
as a projectile to bring down small game 
and occasionally animals as large as 
deer. The deadly accuracy with which 
the natives hurled these weapons en- 
abled them to protect their own lives 
and wrest a living from the forests. 
The effectiveness of the boomerang can 
be attributed to the fact that it travels 
in a curve and is difficult to avoid even 
when noticed beforehand by the animal 
which it is intended to strike. The size 
and weight of the boomerangs which 
these warriors were accustomed to use 
is astonishing. A six -foot oak boomer- 
ang was not at all uncommon. These 
unusual weapons, however, are un- 
wieldy and hard to control. 

Today I use adaptations of these 
deadly weapons to entertain audiences. 

In my long career 
I have held audi- 
ences spellbound 
while I tossed 
whirling boomer- 
angs all over the 
theatre; cut paper 
plates in the air 

By William H. Van Shrum 
of the Vaudeville Team of Van and Belle 

with them; struck down Indian clubs 
placed in a line, one after another ; and 
filled the air with whirling wings, which 
I caught in rapid succession. With an 
understanding of the principles govern- 
ing the flight of boomerangs, I am able 
to make them cut capers of which their 
native originators never dreamt. 

Boomerangs, if properly handled, du- 
plicate all the tricks performed by the 
stunt aviator. They will fly in wide or 
narrow circles, high in the air, or close 
to the ground, side -slip, fall away, loop - 
the -loop, follow a predetermined course 
and return to the spot from which they 
were thrown. Extraordinary as it may 

Mr. Van Shrum 
about to release the 
boomerang. Note 
his position: He is 
facing the wind, and 
stands with his left 
foot forward; the 
boomerang is held 
in the right hand. 

seem, you can make these spinning wings 
of inexpensive material, and a sharp 
jack knife is the only necessary tool. 

The amazing flight of a boomerang 
which I saw when I was a small boy, 
about thirty years ago, so interested me 
that from that time on I have studied 
the art of making and throwing them. 
In fact, I can say that most of my life 
has been spent in studying the theo- 
retical and practical aspects of the con- 
struction and flight of these spinning 
wings. After experiences lasting over 
a quarter of a century, I found that 
almost any kind of wood could be used. 
The heavier the wood, the further the 
boomerang will travel before it returns. 
Of course, greater strength and skill are 
required to throw a heavy boomerang 
than one constructed of light weight 
wood such as we will use. 

This collection in- 
cludes the smallest 
and the largest of 
Mr. Van Shrum's 
boomerangs. The 
twelve -inch ruler in 
the center will serve 
as an indicator of 

their sizes. 

After numerous trials with pine, oak, 
willow, bass and other woods, I came to 
the conclusion that balsa wood, pro- 
curable in various weights and grains, is 
best adapted to practically every type of 
boomerang. You can cut balsa very 
easily, and, unlike other woods, no finish-. 
ing (such as sandpapering' or planing) 
is necessary. Boomerangs made of balsa 
can be fashioned by the novice and do 
not require skill in handling. They are 
perfectly safe and with them the ordi- 
nary individual will find that he will 
soon be able to do the same tricks that 
the vaudeville artist includes in his act. 

You can make the simplest boomer- 
ang from two long slabs of narrow 
wood, fastened in the form of a cross, 
by a rubber band at their midpoint. The 
long sides of these pieces are shaped so 

(Continued on page 861) 
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Birchanism, a new religion. Its adherents do not 
sacrifice to their gods, but fie presents for them to 

the trees. 
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The Back 
Modern 

Priests Still Sacrifice Horses to Spirits; Animals 
ing Quarterly from One Village to Another Is the 

ALAND where man has been esteemed according to 
the number of livestock he can steal and hold, and 
one where each group has four villages, and moves 

from one to the next seasonally, making the complete 
round each year. were among those visited by the 
Lubinskv Expedition, which has just returned from 
North Central Asia and Siberia. The expedition turned; 

east from the Volga, and followed the historic trail of 
the great migrations. It studied the conditions of 

life among the peoples of the vast steppes now 
included within the borders of the Kazak Re- 
public and the Siberian area, and of the chill 
slopes of the Altai Mountains, where the tribal 
stronghold of the Oyrots forms a self- govern- 
ing territory. Of all the peoples visited, the 

Kazaks are, perhaps, the most interesting. 
Turned back, at some time in the past, by the 
superior armament of Europe, they 
have remained at the stage in which the 
ancient Scythians were observed by the 
early Greeks. Only within the past few 
years have they begun to accept re- 
sponsibility, learn industry and adapt 
themselves to settled social ways. The 
chief factor in changing their mode of 
life has been the recently completed 
"Turksib" railroads. 

By occupation the Kazaks are herds- 
men; their livestock including horses, 
cattle, camels, sheep and goats. It is 
horses, however, that they love best to 
raise and to acquire. The horse is not 
only transportation to them, but a 
source of milk and meat. And when 

Women priests among the 
Shamanists must wear masks dur- 
ing holy services, so as not to 

divert the men's attention. 

By Count A. N. Mirzaoff 

one says "milk," one Must take in a 
function not included in our own con- 
ception of milk -for the Kazaks make 
of mares' milk a fermented drink of 
considerable alcoholic content -milk 
with a punch, which they keep on tap 
at all times. This drink, called "kis- 
miss," is the common intoxicating bev- 
erage of all horse nomads. In a fer- 
mented, but non- intoxicating state it ap- 
pears in the Western World as a 
famous builder of health, fertility, and 
longevity. 

In connection with the horse, one 

Here is the interior 
of an Oyrot hut. The 
sick man stretched out 
on the ground is be- 
ing treated in primi- 

tive fashion. 

To the left -A typical 
Oyrot house. The 
beams are provided 
with numbers and fig- 
ures, so that they can 
be put together in 
the same order, after 
one of their journeys. 

must modify the meaning of the term 
"just," as applied to the Kazaks. At 
least until lately it was their established 
practice, each fall, to engage in 
organized cattle and horse thieving 
raids, thus to increase their stock of 
both. (This custom still maintains with 
some groups.) To this type of raid 
they have given the name baranta- 
literally, to "make" or "lift" cattle; and 
with respect to this invasion of "prop- 
erty rights" (in our use of the term) 
the Kazaks up to now have been abso- 
lutely without moral or social qualms. 
Rather the opposite : He has been most 

honored who has been most suc- 
cessful at seizing and holding live- 
stock which he has not bred or 
raised. This is part of the occupa- 
tional ethics of every nomad herd- 
ing tribe, and settled folk who 
adopt roving ways easily take to it, 
as one sees by the most casual sur- 
vey of the business of cattle rust- 
ling in our own Western states. 

During the summer season the 
Kazaks live in transportable tent - 
like shelters closely resembling the 

These are not nere logs.. . 

they are the beams of the 
house pictured above, dis- 
sembled and ready for 

transportation. li'IIVa11¡ 
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woods of 
Russia 

Science and Invention 

and Human Beings Share Huts; and lMlov- 

Style in North Central Asia and Siberia 

and Murray Godwin 

Mongolian yurts. They are circular in 
form, with walls of latticework and tops 
of springy wooden strips, over all of 
which are stretched sections of felt 
made from wool and camels' hair. A 
hole at the summit permits smoke to 
escape and light to enter. The felt 
covering is necessary because of the 
chill of the night air even in the warmer 
seasons on the steppes. 

For winter homes the Kazaks have 
permanent structures, rudely built of 
logs or slabs and clay or stone. Within 
these huts not only the human beings, 

foothills of the Altai 
range, which ex- 
tends southwest into 
the land of the Mon- 
gols. 

Like the Kazaks 
the Oyrots are horse 
nomads, but they are 
making increased ef- 
forts to cultivate the 
soil. They have wan- 
dered, in the past, 
many thousands of miles. Coming into 
Russia through the Caucasus about 1300 
A.D., they roamed as far as Finland, where 
some of them remained. The rest returned eastward 
to their present home. Partially they came under 

Russian domination 200 years ago, but they 
have never been really conquered, and much of 
their region is unknown country. Its population 
is subject to sudden shifts. The present president 
of the area on one occasion discovered a village 
of 2,000 which had not been included in the 
government census. It had moved with nomad 
disregard for boundaries from Mongolia into the 
Oyrot territory. 

The Oyrots live in yurts in summer and 
log houses in winter. The yurts are of a - 
different type than those of the Kazaks, 
however : straight saplings are leaned to- 
gether, tepee (Continued on page 863) 
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A favorite religious 
prescription among 
the Shamanists is 

sacrificing horses in 
an insanely brutal 
fashion. A totem 
pole, laden with the 
skin of a freshly 

killed horse. 

but the less hardy animals of the herds 
spend the colder seasons of the year. 

Long coats stuffed with wool, trous- 
ers similarly made, high leather boots 
with heavy lining, and fur caps which 
expose only the face, compose the win- 
ter dress of the Kazaks. Their summer 
dress is not much lighter. Milk and 
meat are their regular diet, together 
with a few simple additions like cakes 
made of flour and mutton fat. They 
are Mohammedans in religion, and 
until recently their women were 
treated as markedly inferior to the 
men of the tribe. 

Under the former government 
the Kazaks were divided into tribal 
groups and assigned to certain 
grazing regions, the object being to 
keep them from coming together 
for possibly hostile resistance to 
the state. As citizens of an auton- 
omous republic, they now have 
their own general assembly at the 
capital city, Alma Ata, near the 
southeastern border. 

Touching the border of the 
Kazak Republic on the east is the 
Oyrot autonomous territory, in the 

Only the doctor 
whom Lenin sends can 
help you," - the 
modern spirit. A sick 
man being treated by 

a Russian doctor. 

The face of a god on a drum. 

Canals are a rarity in these 
primitive regions. The natives 
employ a water carriage to 
bring their supply of water 
into the city from bordering 

rivers. 

A Kirgheez milking his horse. 
A Fermented drink of con - 
siderable alcoholic content is 

made from mares' milk. 
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Mechanical Ears 
The Weird Contrivances Here Are Designed to Give 
Anti -Aircraft Defence Units All the Information They 

Require Concerning Approaching Aircraft 

IF you have ever observed a wild ani- 
mal in his native haunt, you will 
undoubtedly have noticed that the 

slightest suspicion of a sound indicative 
of danger will cause the animal to 
suspend all other activities, raise his 
head and turn it in the general direction 
from which the sound came, and cock 
his ears. Nature provided him with 
long ears for just that purpose. He 
will then stand motionless until further 
sounds arrive either to reassure him or 
warn him of danger. Certain species 
of animals go one better. While they 
are feeding they will post a lookout in 
an advantageous position, usually on an 
eminence, and it is his duty to keep a 

By Chester McDonald 

sharp eye and a cocked ear for 
the first hint of danger, and 
give due warning to the rest of 
the herd. 

Records show that the high- 
est type of animal, man, be- 
haved in an exactly similar 
manner during the earlier 
phases of his development. 
Even today, certain isolated 
tribes of so- called "savages" pro- 
tect themselves by such methods. 

But the range of man's unaided 
senses is strictly limited. Vision is lim- 
ited by the condition of the atmosphere 
and the curvature of the earth: Hear- 
ing is limited by the intensity of the 
original sound, the density and move- 
ment of the medium, usually air, 
through which it has to travel and the 
number of reflecting, refracting or ab- 
sorbing objects which may lie in the 
path of the sound waves. Most solids 
conduct sound waves better than gases; 
hence the practice of certain aborigines 
of placing an ear to the ground to catch 
the sound of an otherwise inaudible 

approaching enemy. 
In these days of highly 

developed electrical com- 
munication, particularly 
the telephone and tele- 
graph, we are apt to over- 
look the fact that these 
aids to long distance corn - 
munication entail the in- 
stallation of t e r m i n a l 

equipment at the two com- 
municating stations, and 
also of some special con- 
necting link between 
them. Faced with the ne- 
cessity of receiving intel- 
ligence from a distance 
greater than the range of 
our unaided senses, and 
under circumstances 
where it is either impos- 
sible to install equipment 
at one terminal and pro- 

This device, which 
was used by the 
French army during 
autumn manoeu- 
vres near Lyons, lo- 
cates planes, gives 
their flying speed, 
height, and distance 
away. As this photo- 
graph shows, it is 
easily manipulated 

by two men. 

A French officer supervising the 
observations being made with the 
aircraft detector unit shown at the 

bottom of this page. 

vide a connecting link, or where one 
party to the intercommunication does 
not desire to co- operate, the realization 
is immediately forced upon us that we 
are backward in the development of in- 
dependent aids to our senses, indepen- 
dent, that is, so far as the other party is 
concerned. 

Our only independent means of ex- 
tending our vision is by means of a tele- 
scope or microscope. In the realm of 
sound, Nature did not provide us with 
long ears like those of the animal, or if 
she ever did, they have become attenu- 
ated during the process of evolution. In 
our efforts to catch faint sounds we in- 
stinctively imitate animals to the best of 
our ability by cupping a hand behind an 
ear. The mariner goes one step fur- 
ther and communicates over distances 
of several hundred yards by using a 
megaphone to concentrate and direct the 
sound waves issuing from his mouth 
and, at the receiving end, he amplifies 
incoming sounds by placing the mouth- 
piece of the megaphone to his ear and 
pointing the open end towards the 
source of the sound. 

It was not until the World War that 
the acute necessity arose for us to re- 
inforce these primitive methods still 

further, and under 
the stress of war a 

(Coned 
on page 

853) 
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Spectacular 
Electrical 

Experiments 

Two iron bars, a 

glass battery jar, 
and a suitable cur- 
rent supply are the 
requisites for per- 
forming this un- 
usual demonstration. 

By John P. Morris 

ANY of the spectacular and 
mystifying effects which the 
magician produces on the stage 

can be duplicated by you in yoúr own 
home. Very little equipment is neces- 
sary, contrary to general belief ; and 
whatever material must be purchased 
can be bought reasonably. Usually the 
odds and ends found about the average 
experimentef's workshop will serve his 
purpose. 

Some night, when you have a group 
of friends around, try frying eggs on 
ice. Or weld iron bars under water. 
Causing a ring to float around in the 
air, and lighting a lamp which has 
apparently no current source can be in- 
cluded in your repertoire. The only ap- 
paratus you may have to purchase for 
these four tricks is a second -hand trans- 
former. It may be of the three -legged 
core type illustrated, in which case the 
primary coil can be wound on a form or 
spool, as indicated, and the secondary 
coil wound over the primary on the 
same spool, threading the sheet -iron 
laminations into either end of the spool 
until the core is entirely built up. 

One trick you can try is frying eggs 
on ice. While this trick has never 
failed to excite the wonder of the audi- 

ence, it is quite simple to build up the 
necessary apparatus: a powerful alter- 
nating current magnet is placed under 
the table, and the rapidly alternating 

4+/z 
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to nearly expose the magnet. It must 
be remembered that it takes power to 
force magnetic lines of force through 
space, and the shorter the gap in any 
case the stronger will be the effect pro- 
duced in the secondary stage or circuit. 
Iron or any other metal should not be 
used in the construction of the table 
top, as we wish to conserve all our lines 

of magnetic force 
and concentrate them 
upon the object which 
forms the secondary 
circuit. 

Best results will 
be obtainéd if the 
magnet has an iron 
core (laminated or 
built up of sheets 
bolted or clamped to- 
gether at the ends) 
15 "X2 "X2" in di- 
mensions. The coil 
consists of eight lay- 
ers, ten inches long 
of number ten B. & S. 

gauge D.C.C. magnet wire (with insu- 
lating fabric between the layers). Taps 
are connected to the sixth, seventh and 
eighth layers to provide adequate con- 
trol of current consumption. The mag- 
nét connected to 110 volts, 60 cycle, 
A.C. circuit usually draws about 10 am- 
peres. The core requires approximately 
17 pounds of sheet iron and the coil 
about 20 pounds of magnet wire. 

An interesting experiment demon- 
strates the reaction which occurs when 
an aluminum ring is held in the mag- 
netic field of a powerful magnet. The 
ring may be made from apiece of wire 
joined together with a clamp, or the 
ends may be welded. Experimenting 
with various sizes will finally give you 
a ring which will yield the best results. 
As shown in our sketch, the wire is to 
be secured by three threads which are, 
to all practical purposes, invisible. 

To light the mystic lamp, a secondary 
coil is constructed and placed in the 
hollow wood (Continued on page 847) 

CARRY WIRES 
DOWN LEGS 
(OPTIONAL) ,ir 

ADJUSTABLE CHOKE 
(OPTIONAL) 

CURRENT' 
SUPPLY 

OPTIONAL FORM 
OF CORE 

The copper skillet becomes hot when current is passed through the 
magnet in the table. Try preparing your breakfast this wayl 

The coil fo which the lamp is connected forms the 
secondary winding of a transformer. The primary 

coil is the magnet located in the table. 

magnetic lines of force emanat- 
ing from the magnet, pass right 
through the ice and induce an 
alternating current of low volt- 
age and high amperage in the 
copper skillet containing the 
eggs. The skillet obeys Joule's 
law, I'R, heat is evolved and we 
have eggs fried without a stove. 

The pan forms a secondary 
circuit of an A.C. transformer, 
the magnet under the table play- 
ing the role of core and primary 
winding. A copper pan will give 
the best results, as it offers the 
lowest electrical resistance and 
will allow the greatest current to 
flow in the pan. 

The -table containing the mag- 
net may be covered with velvet 
or cloth. Its top can be a sheet 
of thin bakelite, or else the end 
of the magnet may be brought 
up as high as possible by cut- 
ting out part of the wood so as 
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The delicate pat- 
tern of a pair of 
butterfly wings im- 
pressed on a sheet 
of wax paper. 
Note how all de- 
tails are preserved. 

January, 1931 

How a butterfly 
wing appears 
through a micro- 
scope. A single 
scale, which con- 
tains the one -color 

pigment. 

Butterfly Wings 
Are Not Varicolored 

By Dr. 

IN the depth of the ocean with its 
eternal light, only black and a few 
red creatures are found. And here 

red is equivalent to black, as it is in- 
visible in the dark abyss. For light 
and color complement each other. With- 
out light there is no color, and 
there are no gayly painted tints 
of nature. Even the 
small number of ani- 
mals which live in caves 
below the surface of 
the earth where no ray 
of light penetrates are 
either dark or flesh - 
colored, since pigments 
can not be developed 
where there is no light. 
But where animals live 
in sunlight, gay colors 
are the rule. 

Color is a normal 
product of the organ- 
ism, a formation of the 
normal living body. 
Both color and mark- 
ings are not the result of the haphazard 
working of nature, but depend upon a 
certain regularity. 

By natural selection only those forms 
are retained which are not only adapted 
to but more or less protected by their 
surroundings in spite of vivid or glar- 
ing colors. Those forms which are not 
protected in color or markings which 
blend with their surroundings usually 
die. Another way of saying the same 
thing is that the animal must be adapted 

E. Bade 

to its environment, if it is to live. 
Nature has been generous, indeed, in 

Rubbing a butterfly 
wing covered with 
wax paper transfers 
the colored design. 

sockets. It is these scales which give 
all color to the butterfly ; the wing it- 
self is as clear and transparent as 
glass. 

The scales are hollow and filled 
with air and the pigment found within 
is only a yellowish brown mass. Gay 
colors are produced by interference and 
the breaking up of the light which is 
reflected as color. Each scale consists 
of layers, and the number of layers and 
their thickness give us the various 
color values. In addition, each particu- 
lar scale is definitely marked and pro- 

vided with wavy lines, pro- 
tuberances and ornamentation 
which are clearly visible under 
a good microscope. In this 
way, with the simplest of 
methods, nature brings forth 
her exquisite colors in fiery 
and subdued tones. 

It is quite . easy to make 
prints of butterfly wings, 
whereby the gayly colored and 
minute scales are transferred 
in all their beauty to a piece of 
paper. No apparatus is re- 
quired and no particular skill 
demanded. All that is needed 
is a piece of thin wax paper. 
Cut the wax paper just a little 

larger than the spread butterfly. Fold 
the paper in half, break off the upper 
and lower wing on one side of the but- 
terfly and place between the folded wax 
paper. Place carefully in position. 
Cover with a strong and firm piece of 
paper and then rub this paper strongly 
and firmly with the rounded bowl of a 
spoon. Of course the paper must be 
rubbed immediately over the wings. This 
rubbing drives the scales into the wax of 
the wax paper, (Cont'd on page 853) 

distributing colors to insects. Nowhere 
do we find the variety of color, glitte-- 
ing and sparkling of fiery tints as here. 
Color in butterflies is given by a fine' 
dust scattered symmetrically upon the 
upper and lower surface of the butter- 
fly wing. This dust resolves itself, 
under the microscope, into scale -like 
particles, arranged upon the transparent 
wing like the shingles on a roof. They 
are held quite loosely in place by means 
of little handles which fit into tiny 
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In the 

SPOTLIGHT of SCIENCE 

Germany's Most Original Modern Settlement 
EVER since the termination of the 

war, Germany has been busy on 
reconstruction programmes, with special 
attention being given to the provision of 
modern housing facilities for her work- 
men. Many of these new settlements 
are vast in extent, daring in conception 

DESIGNED by Sir Dennistoiin Bur- 
ney, the brilliant designer of the 

British airship R -100 and the inventor 
of the Paravane minesweeping 
device used on all allied mer- 
chant ships during the war as a 
protection against mines, 
the Burney Streamline auto- 
mobile is the most 
outstandingly 
original car that 
has appeared for 
years. 

Utilizing his 
wide airship ex- 
perience, the de- 
signer equipped his new 
car with a seven -seater 
body streamlined like an 
airship. By this action 
alone it is said that the 
complete car, with seven 
passengers, will travel 
faster than will the 
stripped and unloaded 
chassis. The engine. 
having eight cylinders in 
line, develops 22 H.P., and the car will 
cruise at 70 M.P.H. and attain a maxi- 
mum speed of 80 M.P.H. 

Contrary to usual practice, the engine 
is fitted in the rear of the car, as a result 
of which rational manoeuvre it is said 
that the interior of the car is noiseless 
and free from the heat and smells of 
the engine. All the occupants of the car 
hear is a faint swish of air as the car 
travels along. All the passengers are 

and models of comfort and convenience 
by comparison with the slums which 
formerly housed the working classes. 
The rents, designed for the workman's 
pocket, are amazingly low for the fa- 
cilities offered. Pictured above is Ger- 
many's most modern settlement, called 

The Burney Streamline Car 
carried well between the axles, thus 
ensuring a maximum of comfort. Con- 

a Rundling, or round city, located in 
Leipzig -Loessnig. The constituent blocks 
of flats are built concentrically in order 
to provide a maximum of light and air. 
The builder is Stadtbaurat ( city archi- 
tect) M. Ritter, of Leipzig, whose origi- 
nality is deserving of favorable comment. 

as compared. with 6272 pounds for an 
orthodox car of similar power and pas- 
senger capacity. The body is low hung, 
there being no running board. This 

gives increased head room inside 
the car. Body squeaks and 

rattles have been 
eliminated by build- 
ing the chassis and 
steel body frame in 
one unit, instead of, 
as is customary, 
building the body as 
a separate unit and 
afterwards fitting it 
to the chassis. 

Separately fitted bodies 
tend to "work" in opposition 
to the chassis, with the re- 
sult that squeaks and rattles 
very soon make their ap- 
pearance. No such condi- 
tions can arise where the 
body and chassis are a single 
unit. The steel frame upon 
which the body is built also 
serves to strengthen the 

chassis, with the result that the chassis 
frames can be made of lighter material. 
Each wheel is separately sprung, giving 
as nearly perfect a springing system as 
it is possible to make, and one which 
remains perfect either at low speed or 
high speed. The shifting of the weight 
to the rear axle greatly reduces the pos- 
sibility of front tire bursts. Possible 
disadvantages include vulnerability of 
the engine to rear -end collision. 

The top photograph gives an excellent im- 
pression of the appearance of the new Burney 
Streamline car. which is low hung, and has 
its engine placed at the rear. Photo at left 
shows how the headlamps are imbedded in 
the body, and the 50 degree lock which gives 
The car a turning circle of 39 feet. A closeup 

of the engine is given at right. 

siderable weight reduction, resulting in 
decreased tire wear, has been effected. 
The new car weighs only 4256 pounds, 



798 Science and Invention 

Smokeless 
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Anthracite from Bituminous Coal 

Briquetting press. The 
revolving drums mould the 
finished product after 
it has been mixed with 

asphalt. 

ATECHNIQUE which duplicates in 
a few hours the process which re- 

quires millions of years in nature -the 
converting of bituminous coal into a 
high grade anthracite -has been per- 
fected after eight years of intensive ex- 
perimentation. It is the long- sought 
low- temperature carbonization process. 
In addition to producing smokeless fuel 
for domestic use at -three dollars per 

ton less than mined anthra- 
cite, it yields large quantities 
of gas of a high heat value 
and two to three times the 
quantity of the by- product, 
tar, that would be realized 
from high temperature car- 
bonization. The plant, which 
was opened recently at Chi- 
cago by Thomas Hitchcock, 
Jr., and C. E. Boyer, will help 
greatly toward the elimination 
of unnecessary smoke. 

The first pile contains finished 
anthracite briquettes; the 
other, raw bituminous coal. 

Artificial Climate Deceives 
Plants 

EXPERIMENTS conducted by the 
United States Department of Agri- 

culture reveal that some plants which 
normally flower in the fall, such as the 
late cosmos, will blossom in early sum- 
mer if given proper treatment. Through 
the efforts of research workers at the 
Boyce- Thompson Institute, plants have 
been grown in an artificial climate with 
fair success. Electric lamps are used 
to simulate the various seasons ; the 
plants are fooled, and bloom. 

Model Apartments for Birds 
THOUGH cold winter is coining, 

the songsters who make their ho-:ies 
about Lawrence, Kansas, do not allow 
the housing situation to 
worry them. Hundreds- of 
bird houses furnished to suit 
the tastes of the most dis- 
criminating birds have been 
erected and distributed by 
their builder, F. L. Hunt, 
about the grounds which en- 
circle his home. Though a 
piano tuner by profession, his 
pastime and hobby is playing 
architect and landlord to his 
feathered friends. They seem 
to appreciate Mr. Hunt's con- 
sideration and, despite their popularity, 
there seems to be no danger that the 
rent will be raised! 

Safety Chute Lessens 
7111E Marlboro Hospital located in 

Marlboro, Mass.,. claims it has per- 
fected a fire escape which provides a 
most expedient means of evacuating the 
hospital without discommoding the pa- 
tients It consists of a steel tube which 
leads from a hospital room to the 
street. The incapacitated are brought 
to this room (there is a different tube 
for each floor) and placed on mat- 
tresses, which are pushed into the tubes. 
The glide through the tube furnishes a 
swift, sure, and comfortable means of 
exit 

Hospital Fire Hazard 

The World's Largest Camera 
THE United States Geological Sur- 

vey at Washington, D. C., is in 
possession of the biggest 
camera ever made. This 
Gargantuan picture- taking 
machine weighs three and 
one -half tons, inclusive of 
associated equipment. With 
it, photographs covering an 
area of nine square feet can 
be taken. Not all of the gi- 
gantic machine appears in 
this illustration. The plates 

are loaded and inserted in another 
room. The apparatus is operated elec- 
trically through a remote controlled sys- 
tem. The camera is in constant service 
and the results achieved have proved 
highly satisfactory. J. G. Berry, of the 

United States Geo- 
logical Survey at 
Washington, D.C., is 
shown with the world's 

largest camera. 

The enthusiastic bird 
lover surrounded by 
some of the modern 
bungalows he has con- 
structed to shelter his 
winged dependents. 

Television for Horse Race 
Fans 

IF the plans of Parisian television ex- 
perts materialize, race track enthusi- 

asts will be able to sip their drinks in 
their favorite boulevard cafés and see 
the horses, on which they have bet, tear 
down the home stretch to victory. All 
the thrills experienced by those attend- 
ing the races will be theirs, for televi- 
sion screens are planned for the larger 
bars and cafés throughout Paris. 



January, 1931 Science and Invention 

New Wind Tunnel for University of Detroit 
THE effect of a gale roaring along at 

a hundred miles per hour can be 
reproduced in the new convertible open 
or closed wind tunnel just built for the 
Aerodynamical laboratory for the Uni- 
versity of Detroit. Apparatus of this 
sort effects a great saving in the 
cost of experimental work. It is 
not necessary to build a full size 
machine to test out a new theory 
or discover whether an improve- 
ment is practical. Airplane 
models whose wing span 
does not exceed a six feet 
length can be tested for air 
properties, as can miniature 
automobiles and other ma- 
chines. The University of 
Detroit is one of the pioneer 
colleges to establish a 
regular course of study in 
aeronautical engineering. 

Professor Altman testing 
the apparatus which 
produces a roaring hun- 
dred- mile -an -hour gale. 
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amt.. 
Close -up of the new wins tunnel. 
Note its size in comparison with that 
of the two men in the foeground. 

Sea Shell Glass Transmits Health Rays 

ASPECIES of large sea shelf 
found in abundance about the 

Philippine Islands have been discovered 
to be good transmitters of ultra- violet 
and infra -red rays. The large, thick 
shells, when set in leaded panels and 
properly laminated, afford sections 
about four inches square. They are 
being processed for use in bathrooms, 
sun porches and invalid rooms. The 
photograph shows the shells used for 
covering a baby's cot. -Lee McCrae. 

This Glider Wouldn't Fly 

HE prospective pilot can 
learn to fly safely if he 

uses the new style ground glider in- 
vented by Paul Chamberlain, of Los 
Angeles, California. It is fastened 
atop a ten foot post with a ball - 
bearing top and has all the controls 
of the regulation sail plane. The 
beginner gets in and goes through 
all the operations necessary to start 
his glider; he remains on top of the 
pole. After familiarizing himself 
with the controls, the student is 
blindfolded, and his reactions to the 
wind on this test glider determine his 
advancement in glider flying. When he 
has progressed sufficiently, the young 
man is permitted to go up in another 
glider and really soar. 

Smoke Elimina -or 
ACCORDING to H. O. Caldwell, 

Editor of Electronics, the smoke 
nuisance in New York City could be 
controlled and promptly ended by munic- 
ipal authorities, if they would enlist 
the aid of electronic devices already de- 
veloped and in use. He refers particu- 
larly to the electric eye, which is a photo 
electric cell to be placed near the bot- 
tom of a smoke stack. When smoke 
rises in the stack, eclipsing the cell, 
relay- actuated blowers deliver an ex- 
cess of oxygen to the furnace. This 
oxygen burns up all smoke. 

Tom Thumb Golf Successor 
NOW that Tom Thumb golf is on 

the wane, they found a new way 
to use miniature golf courses in the 
Western cities. Pool golf, as it 
is called, is all the rage now. It's 
just another variation of the ancient 

Scottish pastime. The game is 
played the same as table pool, 
only a gol f club is used instead 
of the cue. When the players 

get tired of their miniature golf, the 
holes can be closed up, and golf billiards 
played on the same green. 

Enterprising owners of indoor and 
outdoor courses who realize that their 
success depends upon keeping one jump 
ahead of the public, are altering their 
links so that the followers of the latest 
fad will be able to play pool golf. 

An Electric Parent 
FATHER and mother can sleep in 

peace, certain that baby is not cry- 
ing or has not fallen out of its crib, 
even though they're sleeping in another 
room. For E. S. Darlington of the 
General Electric Company has rigged 
up a mechanical device to eliminate the 
sleep -walking scene so common when 
baby starts to cry. A telephone trans- 
mitter, used as a microphone, is con- 
nected by wire from baby's crib to an 
amplifier and loud speaker located close 
to father's ear. Baby's first cry will 
awaken him. 

You can do anything but fly in firs 
glider. It's for beginners, and re- 

Trains attached to the pole. 

The unsightly, weed - 
covered, empty lots 
that were trans- 
formed "nto attrac- 
tive miniature golf 
links, are now being 
used for a new 
game. Here is Miss 
Betty Leigh+ of Los 
Angeles playing pool 

golf. 
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Meet the Family Blimp 

At left is a pho- 
tograph of the 
new family blimp 
climbing rapidly 
into the air. Be- 
low-A close -up 
of the control 
car, with Capt. 
Anton Heinen, 
the designer, 
waving his cap. 

of mahogany construction, seats four, 
including the pilot. Weighing about 
1,800 pounds, the new air yacht can 
carry a pay load of 850 pounds, giving 
it a total lifting capacity of about 2,700 
pounds. It is to be manufactured on a 
commercial scale in a plant built in At- 
lantic City, N. J., and will sell for less 
than $10,000, it is announced. The craft 
can be moored by one man and during 
a recent test was anchored in 46 sec- 

onds. According to 
Capt. Heinen the air- 
ship can be landed 
within the space of an 
acre, or less. Several 
test flights have been 
made which have 
proved that the new 
blimp has very easy 
maneuverability. On 
starting up the engine 
for a flight recently, 
however, an explosion 
occurred which slightly 
injured three of the 
crew and damaged the 
gondola. This explo- 
sion was said to have 
been due to over prim- 
ing of the engine, made 
necessary by cold 
weather. 

FIRST the enclosed 
cabin family air- 

plane ; now the small 
family blimp. This lat- 
est creation, the work 
of Capt. Anton Heinen, 
former executive of the 
Zeppelin Aircraft Com- 
pany, Germany, takes 
the form of a 104 -foot 
non -rigid dirigible pow- 
ered by a 100 H.P. 
Brownbeck Tiger six - 
cylinder engine. Hy- 
drogen is used for in- 
flating the gas bag. The 
two vertical fins at the 
stern are the rudders, 
and the two horizontals 
the stabilizers and ele- 
vators. The gondola, 

A Modern 
SINCE it is the lot of the human race 

never to be satisfied, grumblers 
about the weather are to be found the 
world over. It's either too hot or it's 
too cold ; it's too wet or it's too dry. 
And the man who is most concerned 
about the weather is perhaps the 
farmer ; he has good reason to be. And 
did you ever meet one who was entirely 
satisfied ? And so we have always had 
with us the medicine man, witch doctor, 
rainmaker -call him what you will, who, 
right down through the ages, has 

Rainmaker 
meeting. For the first few days no rain 
fell and he collected $7,500 in fees, but 
on Futurity Day, the most important 
day of the meeting, rain did fall, and 
under the agreement Dr. Sykes for- 
feited $2,000. Nothing daunted, how- 
ever, Dr. Sykes made arrangements to 
produce a rainstorm between 2.30 and 
4.30 p.m. on a given day, just to show 
he could control the weather. The ap- 
pointed day came and went, but no rain 
fell, in spite of the efforts of the rain- 
maker. Dr. Sykes' array of antiquated - 

looking radio equip- 
ment, does not im- 
press us as providing 
an effective means 
of controlling the 
weather. 

claimed, and in some cases really at- 
tempted, to be able to control our fickle 
weather. Up to the present, however, 
most of these efforts remind us of the 
story of King Canute ordering back the 
sea at Hastings. Our most modern 
rainmaker is Dr. G. A. I. M. Sykes, of 
New York City, who directs an organi- 
zation which he calls the Weather Con- 
trol Bureau. For the period of the Bel- 
mont Park Races this fall he guaran- 
teed the Westchester Racing Associa- 
tion that no rain would fall during the 

Above -The mysteri- 
ous structures erected 
by Dr. Sykes at Bel- 
mont Park for the 
control of the weather 
during the race meet- 

ing. 

Right -Dr. Sykes with 
his imposing array of 

radio equipment. 

U. S. Submarine's Record 
Dive 

THE new U. S. submarine, V -5, in 
her first official deep sea diving test 

off Boone Island, Me., established a rec- 
ord for the navy of 332 feet. The pre- 
vious record was 300 feet. The V -5 
was down for forty -five minutes, dur- 
ing which time tests were made of her 
pumps and machinery, which func- 
tioned perfectly. On board the sub- 
marine were Rear Admiral Phelps and 
seven officers of the industrial research 
department of the Portsmouth Navy 
Yard. Lieut. Commander John H. 
Brown was in command, with six offi- 
cers and eighty men. The mine- sweeper 
Falcon accompanied the submarine and 
stood by during the dive. Ability to 
submerge to great depths enables a sub- 
marine to evade enemy anti -submarine 
measures, such as deep nets suspended 
from booms across narrow channels. 


