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OWEST WHOLESALE PRICE
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MODERN UP-TO-THE MINUTE RADIO ‘/CH ECK
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 TH ESE RADIO

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
RECEIVER =

large 168 page catalog in large variety. Dealers—set builders, and radio
enthusiasts of every nature should have a copy of this remarkable catalog.
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BUY NOW AND SAVE—PRICES ARE DOWN
~

If you have planned on buying a new radio set—or if gon contemplate
replacing your old receiver with one of the new screen grid types, send for

this catalog immediately. It will show you the way tc 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 RADIO

RUNQTE  ONTROL

New Midget
Radio

Moderntriple
Screen Grid
Receivers in
beautifulcon-
soles equip-

A modern screen
grid Midget Re-
ceiver with ap-
proved five tube
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your favorite radio ___ Dynarmi
o] oudri $‘OOQRET Dynamic
programsasyoudrive. U V9™ RETA[L speakers at
This new Roamer Auto radio

sensaticnally
low prices.
Values that
will astound
you.

blazes a new trail in its ap-
proach to perfection in circuit
design.

Music as You Drive

YOUR PRICE
No need to miss your favorite
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Here you are offered

one of the season’s
most popular types of
receivers Housed in a beautiful walnut
midget cabinet complete with five t\_lbc
chassis and speaker itis an outstanding

program while youdrive. Spor- I ;

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-
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RETAIL |

Thereceiverillustrated
above is a representa-
tive value from our
cataloyr. Beautiful wal-

YOUR
PRICE

nut console, dynamic
speaker with R. C. A.
licensed Screen Grid
A

value at the low price guoted

versal brackets simplify installation in any car.
Its many special features make it an outstand-

ing value. L splendid value.

| 168 PAGE CATALOG FREE ./

WRITE FOR YOUR COPY TODAY .{
&
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eight tube chassis.

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.

Write for your copy of this remarkable catalog 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-switchreceivers,
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.
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5 PENENE e S
R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R T I
R’ T’ l’ OM THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES o St 1

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

- B , THE BETTER PAID RADIO JOBS

q Do you want to get into some branch of Radio where trained men can easily

Stﬁf‘f‘;:;ffg :egrgne 4 W?i::.’llfgnin make $40 to $50 weekly—where some earn $75 to $100 per week—where trained
AR PR rohd S 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 thorou hly—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 -~
and Talking Pictures, TOO

Beprepared for Television!Learn Talking Picture Apparatusinstallation, adjustment, etec..
Both of these great branches of Radio areincluded in the R. T. I. practical training.

A . o 'y LEARN FROM LEADERS
b Ly Why does the radio industry want men trained the R. T. I. way? Because you learn
TALKIES AUTO RADIO . unger experts—leading men in different branches of Radio—well known specialists
Studio and thestre appa- . Great field for men with R. T. I. train- of high standing.
ratus requires trained men. ing. FREE OPPORTUNlTY BOOK
- R i
4 -l 8 ; SIGHT Remember, you need no experience to start in Radio—R.T. I. starts you right—
i s and helps you on to success. The big R. T. I. Radio Opportunity book explains
; o P/ ~ e everything. If you are interested, send for it
.o now. Don’t wait.

W Use the coupon, or write, or telegraph to

RADIO AND TELEVISION INSTITUTE
Dept. 911, 4806 St. Anthony Court, Chicago, HI.

4 ;

AVIATION

EREN R S GENT ) SEE SN AR S D
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 °

TELEVISION

any way).
Trained radio men needed Great new branch of radiosoon to call for many trained
more and more. men.

IName, = g NES BN -

R.T. I. Home Traiming includes all these and thaother branches of Radio. Youlearn under

F. H. Schnell, “The Ace of Radio,” and the R. T. I. Advisory Board of prominent radio men. lAdd
ress .

R. T. 1. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
Ro To I- PART TIME OR FULL TIME BUSINESS OF YOUR OWN s Oy e - - . State ... ...
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Broadcasting  Stations offer fascinating
jobs paying from $1,800 to §5,900 a year.

Operating on board ship gives you world-
wide travel without expense. and n salary
af $35 te $200 a month besides.

B

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
emolling.

Commercial Land Stations are bemng

opened very rapidly in our leading cifies

Trans-Oceanic telephony offers many at-
tractive jobs.
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Take your pick of these
fine Big Pay Radio Jobs

motion picture and other industries when they were started had the first

E 7~ OU have seen how the men and young men who got into the automobile,

chance at the key jobs—are now the $5.000. $10,000 and $15.000 a vyear
men. Radio offers you the same chance that made men rich in those husinesses.
Its growth has already made men independent and will make many more

wealthy in the fnture.

Tts amazing growth can put you ahead, too.

Don'’t

pass up this opportunity for a good job and future financial independence.

Hundreds of $50 to $100 a Week
Jobs Opening Every Year

Radio needs more trained men
badly. Why slave vour life awayv for
$25 to $10 a week in a no-future job
when you can get ready in a short
time for Radio where the good jobs
pay $30, $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 vou
alwavs find many bhig opportunities.
T am doubling and tripling the salaries
of manv men every vear. After
training with me onlv 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.

("I

$400 a Month

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

The day you start I'll show vou
how to do ten jobs common in most
every neighborhood that vou 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 myv 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 husiness of your own. T’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.

Seldom Under $100 a Week

Radio factories employ thousands. Salaries
for well traimed men range from §I1,800
to $5,000 a year.

“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 T have made more
money than ever before. T
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 vour school.” J. G. Dahl-
stead, 1484 South 15th St
Salt Lake City, Utah.

$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.

wWWW-_americanradiohistorvy. com

“My earnings in Radio are
many times greater than T
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. 1. 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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Iwill train you AT HOME
free book gdives facts and proof

§ 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 dou’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. Wlhen 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 'l‘aiking
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—Dbut also vour 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.

Science and Invention

Radio
Job

Lifetime Employment
Service to All Graduates

When you finish my course vou
won't be turned loose to shift for
vourself. 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 hoth to you and the em-
ployer. My Employment Depart-
ment is getting threc 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 me. 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. [, 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 copr. Send it at onge.
Your request does not obligate you
1 any way. Act NOW.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. IAS

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.”
IL. A. Wilmoth, Sparks-With-
ington Co., Jackson, Mich.

WASHINGTON, D. C.

?
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give You 8 Big Ouifits
of Radio paxts foxa
home Sxperimenial [horalory

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 Py
years in the

field.

Clip ame
FREE INFORMATION

J. E. Smith, President,

agent will call on me.

Name

Address . ..........

(Cita N AN el

waAssAL americantadiohicstaornnvccom.

National Radio Institute, Dept. IAS,
16th and U Sts., N. W., Washington, D. C.

Dear Mr. Smith: Send me “Rich Rewards in Radio.” T
me more about Radio’s opportunities for good iobs and gquick
promotion; also about your practical method of Home training.
1 understand this request does not obligate me and that no

State

Tell
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Editorial

Music, Noise and Noise Abatement

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 fea-
tures of rhythm, melody or consonance, or the science
or art of pleasing, expressive or intelligible combination
of tones.

Inasmuch as noise may be a melodious sound and
miusic may likewise be a melodious sound, it would seem
that the ear is botl the presiding justice and the jury.
Whether or not a successsion of noises can be called
music would depend on who you are, where vou live
and how your ear has heen 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 ecasily 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 proiluce 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.

J UST exactly what is noise, what is music, and where

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

Tnventors 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 vears ago. Noiseless tvpewriters are found
in most offices, and many of the conference rooms ot our
large organizations, as well as the rooms which house
the stenographic force, are now constructed with walls
and ceilings which absorh 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
4ecade. 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
car? If pneumatic riveting hammers canuot 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-
producing device to change its sound frequency?
Surely, the resultant discord would not be much worse
than some modern jazz.

IHere 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 ‘
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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 Electricity
—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 Electricity is far easier than you imagine!

Learn Without Lessons i 9Qrass

By Actual Work

Lack of experience—age, or ad-
vanced education bars no one,

I don’t careif you don’t know

an armature from an air
brake—I don’t expect you
to! I don’t care if you're
16 yearsold or 48 —itmakes
nodifference!Don’tletlack
of money stopyou. Mostof
the men at Coyne have no
more money thanyouhave.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
shouldneed part-timework
I'l assist you toit. Then,
in 12 brief weeks, in the
great roaring shops of
%oyne, 1 train you as you
never dreamed you could
be trained on a gigantic
outlay of electrical appa-
ratus . . . costing hundreds

Pfepare for Job

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

Auto Electrician $110 a Week
Inventor..........
Maintenance Engineer
Service Station Owner

up
Radio Expert up to $100 a Week

Like These

loyment

60 & Week and up
Unlimited
up to $150 a Week

to $200 a Week

of thousands of dollars . ..
dynamos, engines, power plants,
autos, switchboards, transmitting

stations . .

real

. everything from door-

bells to farm power and lighting
. .. full-sized . . . in full operation

every day!

NoBooks-NoPrintedLessons

.. all
real actual work . . . right here in
the great Coyne school . . . building

COYN

500 S. Paulina Street

No books, no baffling charts .

NowinOur
New Home

This is our new, fire-
proof, modern home
wherein is installed
thousands of dol-
lars’ worth of the
newest and most
modern Electrical
Equi pmentofallkinds.

Every comfort andigs
convenience has been

arranged to make you
happy and contented
during your training.

Dept. 11 '83

ELECTRICAL SCHOOL |

H. C. LEWIS, Pres.

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

wiring houses, etc., etc.
That’s a glimpse of how
wemakeyouamaster prac-
tical electrician in 90 days,
teaching youfar 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

Established 1899
Chicago, Illinois )

e AAANA L o rioanradiohictor, oo

FREE Book

—in the Great Shops of Coyne

employment bureau gives you a lifetime
service. Two weeks after graduation,
Clyde F. Hart got a position as electrician
for the Great WesternRailroad at over $100
a week. That’s not unusual. We can point
to Coyne men making up to$600 a month.
$60a week is only the %eginning 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 getinto
electricity. Every obstacle is removed.
This school is 30 years old—Coyne train-
ingis tested—proven beyond alldoubt—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 assistour grad-
uates in the field. This does not
obligate you. So act at once.
Just mail coupon.

Get This

ey L L
Mr. H. C. LEWI1S, President

COYNE ELECTRICAL SCHOOL, Dept.11-83
500 S. Paulina St., Chicago, Ill.

Dear Mr. Lewis:

Without obligationsend meyour big free catalog and
all details of Railroad Fare to Chicago, ¥Free Employ~
ment Service, Radio, Aviation Electricity, and Auto-
motive Courses, and how I can “‘earn while learning.”

Name. ... 22 ;o MR A i o o o BT § TS I fee AR

Address........oveciiiiiiiiann oo O WA o ST A B

CHtY A R R 5 T CethW o = ST o b s 000000 cou
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Flights of Fancy Come True

77

ww_

This remarkable photograph shaws two of the latest and most amazing scien-

tific achievements of our day, two Pitcairn-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.

wwWw. americanradiohistorv. com
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£ ARD on the lee-heam, a whale; Thar she blows!”
H This shout of the look-out in the “crow’s nest” is
familiar to most evervone 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 fArst 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 Jonali and his en-
counter with the under-sea
mammal.

Of recent years umi-
versity heads, museums and
biological —societies have
heen 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), vet one of the
least known.

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

surface to blow.
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Harpoon gunner taking aim at a pair of whales as they came to the

It was a comparatively simple matter to harpoon
both of them.

“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

in the ancient past this huge mouster 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
Ly that medium, the whale has continued to increase in size
through the thousands of vears, until now it is the largest
animal that lives or ever inhabited the earth. It has four-
fifths of the carth’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 anv 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
“ogolden 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 anvwhere on carth.

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 Osbhorn, President of the American Museum
of Natural History, is a prominent member. Alrcady we
know the whale is a warm-blooded creature. It hreathes air
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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.
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.
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, [
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
Each of
an
set out

myself as a harpooner
the eight oarsmen had
oar  apiece. We

After that R

This story
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for a day's work. Late that afternocon
we sighted a school of whales, a few points
off to starboard. We proceeded cautiously.
Caution 15 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 A .odern har

harpoon into the whale’s body. poon before
The oarsmen were pulling firing; flukes
slowly, methodically, closed.
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 failed 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.

“T knew that we were in for it. My

When gun and camera synchronized. Note

flying wads which packed the firing charge, hand instinctively
and sparks at lower left, went to a knife that
a whaler always

carries in his belt.
This knife has an 8
or 10-inch Dblade
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

Photo conrtesy De. Koy Chapman Andrews and Am. Museum of Nat. Hist.,, N. Y.

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

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

WA americanradiohistornn.com. —
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boat with yvou 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 de
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 boitom 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 hie 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 how, the
gigantic monster ‘breached.’
That is something vou very
seldom sce a whale do.
‘Breaching” is the act of
jumping from the sea 20 or
more feet in the air and

g

opened flukes
after firing.

Above — After the
whale has seen killed,
its stomact is inflated
by compressed air so
that i wil float. It
is then marked with
the company's flag
and left &! the end
of the day's hunting.

Left—Wh=n a har-
pooned whale comes
. A k : to tke sur-ace after a
. : deer ''scund'' and

- \ (R spouts blecod, it is a
sure siga that the
animal has been
morrally wounded.

Science and lnvertion

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

are collected.

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
troubleisabroad.

o At the same
tme, it was a
signal to us of

e a coming on-

P slaught. The

TS DY cascades filled

"".‘r Mf our hoat with
r— ik, water,

~°  “The gods favored

us again, the mammal
sounded. e 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 DMr.
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 0 be as ckse as he really was.

“All at onze what seen 2d to be a floating island upheaved
our boat. The air arc -1e sea were in a turmoil. There
wae tha cruaching of sgintered wood, the cries of sailors
as -hey either leaped or were thrown overboard, and the
twengiag oi the line as it swiped me a terrific broadside
blew. The action of tk> whale had fouled this line and,
be'ag in the bow of tke 1oat, I was caught in a bad position.
Tke blow kaocked me dewn and hurled me through the air
anc I hit the sea all spraddled out forty feet away. Onlv
Pravidence jrevented me from being cut in half by the line
that had wrapped itse 1 2sout my body. I do not to this day
remember how I came o-t of that encounter alive.

‘ Three months later n—~ broken leg and two fractured ribs
had healed sufficiently tc enable me to leave the hospital.
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“Had 1 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 tlie whale, harpoon and boat in this encounter
with Moby Dick.

“Today, in the 20,000 ton steamer with all the comiorts
of home, with killer boats equipped with harpoon guns, much
of the danger has been removed from wdaling. 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, carvy-
ing four 12-inch barbs
hinged around the for-
ward end tipped with a
cast iron homb
loaded with black
powder. Thebomb
18 exploded inside
the whale by a
percussion cap
timed to explode
one second after

striking, the barbs fly open in the cavity caused by explosion.

The cannon which fires this harpoon is mounted in the
bow of the lhoat 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 vears, 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

WAL amearicantadiohistonscom. i - =

This is not a balloon or a bulbous growth, but the tongue of a
whale, irflated to keap i aflost 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

Ny generally, are sent out from the
s« 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
4y 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

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 banana.
Then a second
strip is pulled

off, as shown

in lower picture,
and so on till
the entire carcass
has been stripped.

Right—The strips
of blubber are
then cut wp 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.

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 bhlubber
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.
tween the end of the blubber and the
tail is gristle. The blubber gets thinner
and thinner as it nears the tail ard h=ad.
The thickest part is around tke shouklers

Be-
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—or the thickest part of the whale. There it is from 12 to eighteen
inches 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 nieat 1s 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 1s vellowish 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 forth 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 i1s from the skin, which goes
into the pot with the blubber.

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 heen 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

aAnAL oo aricanradinhictan, oo
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(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 35¢ 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 counitries 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 irom the hones of whales. (Continued on poge 838)



www.americanradiohistory.com

782

How Hot

By George F. Paul

HINK 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 vet 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, vet this delicate
instrument responds to the heat o
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 vard 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 io
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 thermocoupie
junction quite satisfactorily.
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re the Stars?

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

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.

wwWwWamericanradiohistorvy. com

Looking at a thermocouple (much
enlarged). Note the two metal
dises and the th'r wires upon
which heat ray; ar2 focuced.

Heat Radiated by Stars and Ascertain the Temperature
ot the Planets

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 nunute of time.

The principle of the thernio-
couple is simple. Two wires of
difterent 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)
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Electrocuting Plant

Plant Growth Is Tremendously Stimulated and Orchard
Pests Are Being Eliminated at One-Tenth the Usual
Cost, by Spraying with Electricity

By Joseph Farrell

tricity to kill insects and
stimulate plant growth is be-

ing demonstrated on a commercial
scale in orchards and greenthouses
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 {requently leaves a resi-
due of lead arsenate on the fruit.
When I saw the apparatus in
action, tests were being made in
a 214-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

SPRAYING crops witl elec-

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.

lnseci' Pes’rs

Mo &

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.

eSS

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 thar the apparatus kills all
eggs and larvae (hut not mature
moths nor hard-shelled bugs);
the area contained a smaller
spercentage 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

© larger than fruit in adjoining

s T .g i and worms and are much

. 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-
o tivity in the atmosphere, the
- ozones built up drive away the
oxygen about the trees. Stimu-

© lation in the atmosphere makes

| the {ruit larger and the trees

; clean from aphids and scale.”
\ i The network of wires does
m_j not discharge sparks; it re-
sembles the radiating antenna
of a poweriul 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 inclies in circumférence; beets
planted and harvested at the same time
as the turnips were cight to ten inches
in circumference.

Tn the carnation room of the green-
Louse, small (Continued on page 839)

vy americantadiohicetorvcaom .
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AT left is shown
the terminal

equipment used by

CONDENSER
DEGASSING TANK

DEGASSING TANK
BOILER
4

VACUUM PUMP Dr. Claude in the
course of his experi-
EE [ l ments.  All this ap-

paratus is housed in

CIRCULAT- |8 a corrugated iron
CIRCULATING | ..o
ING PUMP S building near the
water's edge.
| coLD d et  WARN =<5 ==
WATER PIT WATER EXHAU_}? - X ) '_ JWARM 78° T
: 5 : _ — WATER
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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

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

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

T HE possibility of deriving cheap and unlimited power

forth-

F = coming.
- There is, how-
ever, another and

iess obvious source of poten-
tial energy in the sea. The real source
of this energy is not the sea itself but

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.

WWW.americanradiohistorv-com

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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Ny
HOWN below s AN s SS
the mile long tube AL P l'lﬁ*:- g
which extends down to ’ .'!'i?\‘\“‘\‘
the bottom of the V o
ocean, which is nearly
2000 feet deep at this
point. The accordeon
section enables the
tube to bend easily
over the cliff edge.

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.

b ACCORDEON/
i, SECTION

Advantage of these facts has been taken by Drs.

Georges Clau le and P. Boucherot, of the French Academy

COMPRESSED of Science, in the development of their experimental power
AR FLOATS plant at Matanzas Bay, Cuba, with which a certain amount
of success lhas recently been achieved. Briefly stated, the
principle on which the Clatde 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
fram 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 perhiaps not clear from the
above brief explanation is how steam
comes 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-
ttnued on page 850)

does the sea. Auy experienced swimmer 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 10 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 hy experi-
enced swimmers. Thus there exists a temperature gradient,
or difference in temperature, between water at the surface ot
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
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Clowworms 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 Recerds of the British Museum
By Isabelle F. Story

The glowworm chamber, Waitomo
Caves, North Island, New Zealand. The
guide pulls the boat along.

ONDERFUL strides have

\8/ 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 glowworm 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-
wornis, it is carnivorous.

It is in the second, or larva, stage of
life that these insects, known scien-
tifically as Bolitophila luninosa, 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.
(1) Larva. (2) Chrysalis or pupa, and
(3) Fly.

ww\w. americanradiohistorv.com

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

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)
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The movements of the tread are different
for the center, intermediate and outer por-
tions, thus causing the curves on the straight
part of the patterr.

IRES 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 sorne other combination?
Very recently engineers and scientists
of the Bureau of Standards, U. S. De-
partment of Commerce, have investi-
gated the wear of :ires, particularly the
wear on the tire treads. They have per-
fected unique machines that tell how
and wiy various designs in tire treads

L~ ToRE HIGH DRESS
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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.

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 taken through the plate glass, shg)wing con- o [>O<] S(] Photograph of a typical wax plate, showing tire tread
tact area of a tire under load. The depressions in the o) |><] O movements as scratched on the wax by the carborundum

tread are painted to show contrast. ~ =P L 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.

January, 1931

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

Piature

By Gaylord Johnson

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

“Believe [t or Not” facts to drive the
homefolks goggle-eved with wonder.
One of his best stories was that of the
astonishing relationship which existed
between the crocodile and the Egvptian
plover. Globe-trotting Herodotus, in-
sisted that he had seen this hird 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 him of approaching
danger. And helieve it or not, science
has not been able to invalidate Herodo-

tus’ claim in the two thousand vears

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 alimost unbelievable or
mere accidents.

Certain sponges have been found to

of

play hosts to small crustaceans
of the shrimp familv. Mussels
of the oyvster 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 thev have {
eatern. 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 heen 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 heing
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 ahecad of him. and the small sucker shark.
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ow Science Saved Our
Sugar Industry

In 1926, Louisiana's Historic Cane-Sugar Industry Ap-

peared to be Doomed, Owing to Diszase.
Science Rushed in and Saved the Situation by Discover-
ing Disease-Resisting Sugar Canes

AN you imagine your- /‘\
C self getting along with- N
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 pockethooks 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.
I1{ so, then 'nough said!

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

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

Then

of Agriculture,

This photo- ™

graph, taken

in Louisiana in Ce-

tober, 1928, shows the stripping and cutting

of a 3-row unit of heavy-yielding, upright,
straight cane.

appreciate what these government ex-
perts have done; for it means greater

By H. L. Kauffman

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

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 hy 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)


www.americanradiohistory.com

790

Science and Invention

January, 1931

Unscrambling the Ether

By A. Dinsdale

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 Your Dial Between Stations

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

HOSE of our
Treadel's 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 {or which
startling claims have been made.
Those who regularly read our sister
publication, Rapto 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,
Chiei 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.I.
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

CRYSTAL

.,”

FIG.1

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 heat
note (caused by the two inter-
fering carriers) or from cross-
tallk.

The significance of these
claims is that there is no longer
any mnecessity 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 bhuild 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,
as all the world knows, are
being kept off the air because there is
no room for the very wide frequency
bands which they must broadcast. The
amateur, whose narrow wavebands are
so congested that he is being asked not
to use phone, can equip himself with a
Stenode and use phone to his heart’s
content. And finally the principles of
the new invention can be adapted very
advantageously to all other branches of
electrical communication.

And what of the value of these
claims? Well, through the courtesy of
Dr. Robinson, I had an opportunity
some months ago of handling a lahora-

wwwLamericanradiohistorv.com.
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Left to right:
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

tory model of the receiver in London,
and I found that all claims made for
it were fully justified. Also, 1
have just had an opportunity
of testing out one ol the re-
ceivers right here in New
York, and I can only sav

that [ am amazed at the
super-selectivity ol the in-

Dr. Robinson, Arthur H. Lynch, Editor of

brought to America.

strument. And the quality of reproduc-
tion is considerably better than that of
many modern commercial sets of ortho-
dox type.

Unlike many inventors, Dr. Rohinson
has behind him the weight of a very
solid scientific background. Before the
outbreak of the World War in 1914, he
was a lecturer in physics at various
British universities. The early part of
the war found him engaged in wireless
work for the British Navy, whence he
was transferred to the Roval Air Force.
During that periad of service he in-
vented and per- (Cont’d on page 856)
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‘ x 7 HAT 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 eve a horde of brightly painted,
gruesomely decorated tribesmen releas-
ing a hail of flying, curving missiles
almost impossible to dodge? Can vou
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 hoomerangs 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 prajectile 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 hoomerang can
be attributed to the fact that it travels
in a curve and is difiicult 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 hoomer-
angs all over the
theatre; cut paper
plates in the air

Science and Invention

How to Make

and Throw

BOOMERANGS

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. DExtraordinary as it may

seem, yvou 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, T 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.

7
G

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.

This collection in-
cludes the smallest
and the largest of
Mr. Yan 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 hoomer-
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.
sacrifice to their gods, but
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Its adherents do not
tie presents for them to

the trees.

Women priests among

Shamanists must wear masks dur-

ing holy services, so as not

divert the men's attention.

LAND where man has heen esteemed according to

A 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 vyear. were among those visited by the
Lubinsky Expedition, which has just returned from
North Central Asia and Siberia. The expedition turned
cast 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 foris 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
vears have they begun to accept re-
sponsibility, learn industry and adapt
themselves to settled social wavs. The
chief factor in changing their mode of
life has heen the recently completed
“Turksib” railroads.

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

the

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
l 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.

These are not mere logs. . .
they are the beams of the
house pictured above, dis-
sembled and ready for
transportation.

WWW._americanradiohistorv. com

January, 1931

The Back

Modern

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

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

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 reving 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
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woods of

Russia

and Human Beings Share Huts; and Mov-
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.

Jor 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,

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

Long coats stuffed with wool, trous-
ers similarly made, high leather Dboots
with heavy lining, and fur caps wlhich
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 heing 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 s

capital city, Alma Ata, near the
southeastern border.

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

Science and Invention 793

foothills of the Altai

range, which ex- A favorite religious = c =" x.\
tends southwest 1nto prescription among ¥

the land of the Mon-  the Shamanists s

gols. sacrificing horses in

Like the Kazaks an insancly brutal
the Ovrots are horse faslh‘”' A
T Bt IDUL ey el Eakst e nhi e

5 o o skin of a freshly
making increased e killed horse.
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. [fts 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
govermment census. [t had moved with nomad
disregard for boundaries from Mangolia into the
Oyrot territory.

The Oyrots live in yurts in sununer and
log houses in winter. The yurts are of a
different tvpe than those of the Kazaks,
however: straight saplings are leaned to- . A .
gether, tepee (Continued on page 863)  The faca of a god on a drum.

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

Cansls 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 alcsholic 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

mal in his native haunt, yvou 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 {or 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

IF vou have ever observed a wild ani-

By Chester McDonald

Science and Invention

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 strictlv limited. Vision is lim-
ited by the condition of the atmosphere
and the curvature of the earth. THear-
g 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 com-
munication entail the in-
stallation of terminal
equipment at the two com-
municating stations, and
also of some special con-
necting link between
them. Iaced 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 manoecu-
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.
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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
i1s 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 tcle-
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
megiaphone to concentrate and direct the
sound waves issuing from his mouth
and, at the receiving end, he amplities
incoming sounds by placing the mouth-
piece of the megaphone to his car 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-
mforce these primitive methods still

further, and under

the stress of war a
(Cont’d
on page

853)
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pectacular

Electrical

Science and Invention

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

Experiments

By John P. Morris

ANY of the spectacular and
M mystifying effects which the

magician produces on the stage
can be duplicated by you in your 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
experimenter’s workshop will serve his
purpose.

Some night, when vou have a group
of friends around, try frying cggs 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 vour 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 vou can try is fryving eggs
on ice. \While this trick has never

failed to excite the wonder of the audi-

secondary winding of a transformer.
coil is the magnet located in the table.

oy americanradiohistorvcom

The coil to which the lamp is connected forms the
The primary

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

SQUARE

| []; J—

COPPER
SKILLET

CARRY WIRES

™)

DOWN LEGS .
(OPT|0NAL),;’§ o
ADJUSTABLE GHOKE 1o CUREEN 7
(CPTIONAL) :*ﬂ

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

N
OPTIONAL -FORM

and concentrate them
upog theobject which
forms the secondary

circuit.
Best results will
be obtained if the

magnet has an iron
core (laminated or
built up of sheets
bolted or clamped to-
gether at the ends)

oF LOnE 157%27X2" in di-

The copper skillet becomes hot when current is passed through the
breakfast this

magnet in the table. Try preparing your
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 tahle 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. Tts top can be a sheet
of thin bakelite, or else the end
of the miagnet may be brought
up as high as possible by cut-
ting out part of the wood so as

mensions. The coil
consists of eight fay-
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
cighth layers to provide adequate con-
trol of current consumption. The mag-
net 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 front a piece 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 vield 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 8479

way!
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V aricolored

By Dr. E. Bade

N the depth of the ocean with its
Ieterna'l 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 gavly 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 he developed
where there is no light.
But where animals live
m sunlight, gav colors
are the rule.

Color is a mnormal
product of the organ-
tsm, a formation of the
normal living hodyv.
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. Amnother way of saving the same
thing is that the animal must be adapted

to 1ts environment, if it is to live.
Nature has heen generous, indeed. in

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

Nowhere

distributing colors to insects.
do we find the varietv of color, glitte:--
ing and sparkling of fiery tints as here.
Color in hutterflies is given by a fine
dust scattered symmetricallv upon the
upper and lower surface of the butter-

flv 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 tinv

WAL americanradiohistornn. com
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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.

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

‘\

Y "(- &

It is these scales which give

sockets.
all color to the butterfly; the wing it-
self is as clear and transparent as
glass.

The scales
with air and the pigment found within

are hollow and filled
is only a yvellowish brown mass. Gay
colors are produced by interference and
the breaking up of the light which is
reflected as color. Each scale consists
of lavers, 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
wayv, with the simplest of
methods, nature brings forth
her exquisite colors in fiery
and subdued tones.

It is quite easy to make
prints of Dbutterfly wings,
whereby the gayly colored and
minute scales are transferred
in all their beautv 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)
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Germany's Most Original Modern Settlement

VER 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 settiements
are vast in extent, daring in conception

ESIGNED by Sir Dennistoun 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 Streamlineauto-
mobile is the most
outstandingly
original car that
has appeared for
vears.

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 ot 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

thus
Con-

carried well between the axles,

ensuring a maximum of comfort.

The top photograph gives an excellent im-
pression of the appearance of the new Burney
Streamline car. which is low hung. and has
its enqgine 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 Dbeen effected.
The new car weighs only 4256 pounds,

a Rundling, or round city, located in
Leipzig-Loessnig. Theconstituentblocks
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 hoard. This
gives increased head room inside
the car. Body squeaks and
rattles have bheen
eliminated by build-
ing the chassis and
steel body frame in
one unit, instead of,
as 1s 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 huilt also
serves to strengthen the
chassis, with the result that the chassis
frames can he 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-
sibilitv of front tire bursts. Possible
disadvantages include vulnerability of
the engine to rear-end collision.
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The first pile contains finished
anthracite  briquettes;  the
other, raw bituminous coal.

Artificial Climate Deceives
Plants

XPERIMENTS conducted by the

United States Departient of Agri-
culture reveal that some plants which
normally tlower 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

HOUGH cold winter is coming,

the songsters who make their ho-es
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 !

Science and Invention

Briquetting press. The
revolving drums mould the

finished product after
it has been mixed with
asphalt.
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Smokeless Anthracite from Bituminous Coal

TECHNIQUE 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 inteusive 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 vields 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,
Ir., and C. E. Boyer, will help
greatly toward the elimination
of unnecessary smoke.

Safety Chute Lessens Hospital Fire Hazard

HE Marlboro Hospital located in

Marlboro, Mass., claims it has per-
fected a fire escape which provides a
niost expedient means of evacuating the
hospial without discommoding the pa-
tients,
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.

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.

wann. americanradiohistorvy. com

It consists of a steel tube which

HE 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.

Television for Horse Race
Fans

F the plans of Parisian television ex-

perts materialize, race track-enthusi-
asts will be able to sip their drinks in
their favorite houlevard 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 catés throughout Paris,
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New Wind Tunnel for University of Detroit

HE 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
Tength 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.

g a8
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Professor Altman testing
the apparatus  which
produces a roaring hun-
dred-mile-an-hour gale.

Sea Shell Glass Transmits Health Rays

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.

An Electric Parent

'ATHER 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,

SPECIES of large sea shells

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

You can do anything but fly in this

glider. It's for beginners, and re-

mains attached to the pole.

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

Close-up of the new wind tunnel.
Note its size in comparison with that
of the two men in the fo-eground.

Smoke Elimina-or

CCORDING to . 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 eve, which is a photo
electric cell to be placed near the hot-
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 furmace. This
oxygen burns up all smoke.

Tom Thumb Golf Successor

OW that Tom Thumh golf is on

the wane, they found a new wayv
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 golf club is used instead
of the cue. When the players
get tired of their miniature golf, the

lholes 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 aof the latest
fad will be able to play pool golf.
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IRST 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.
Brownbeclk 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

INCE it is the lot of the human race

never to be satisfied, grumblers
ahout 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 drv.
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 yvou will, who,
right down through the ages, has

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 hack 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

Science and Invention

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.

Rainmaker

meeting. For the first few davs no rain
fell and he collected $7,500 in fees, bhut
on Futurity Day, the most important
day of the meeting, rain did fall, and
under the agreement Dr. Svkes 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, hut 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.

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.
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Meet the Family Blimp

of mahogany construction, seats four,
including the pilot.” Weighing about
1,800 pounds, the new air vacht 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 crait
can be nioored 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 ot 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.

U. S. Submarine's Record
Dive

HE 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.

©
©

L
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Where Tires Grow on Bushes

OR twenty years or more, attempts

have been made to produce rubber
in the United States, thereby making
this country independent of foreign in-
terests which control the output of the
world’s rubber. The construction of a
$150,000 plant near Salinas, California,
100 miles south of San Francisco, is the
culmination of these attempts. Mlillions
of guayule plants, imported from Mex-
ico, and capable of yielding 1,000
pounds of rubber every four vears, are
now Dbeing grown successfully on a
25,000 acre tract at Salinas. With the
successful solution of the problem of
guayule plant culture, another giant in-
dustry is forecast for California. The
final discovery of the treatinent of the
growing plant to cause the secretion of
rubber was made by Dr. Willlam B.
McCallum, bhotanist of the American
Rubber Producers, Inc., a subsidiary of
the Intercontinental Rubber Company,
and pioneer in the new California in-
dustry. Numerous experiments in vari-
ous parts of the country had to be
made to find the type of lands suitable
for the growth of guavule plants. Tt
has been found that the nurture of the
shrub is all-important in causing the
storing of rubber in the stalks. In order
to extract this rubber, the entire shrub

Right—Part of the 25,-
000 ascre tract neasr
Salinas, Cal., where the
guayule plants are
grown from which rub-
ber is made. Below—
A slab of crude rubber
extracted
from Cal-
ifornia
guayule.
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Right—This is
the Guayule, a
Mexican shrub
with high rub-
ber content.
The entire
plantis crushed
and the rubber
extracted by
machinery.

is crushed by machinery. The progress
of this new industry will be watched
with great interest.

Another Rocket Plane—American This Time

URING the past few years we

have grown accustomed to read-
ing about various attempts to drive air-
planes and surface vechicles by means
of rockets. In almost
every case, tales of these
experiments have ema-
nated from Germany. The
factor which has lured in-
ventors to this field is the
possibility, by means of
rockets, of obtaining
enormous speeds, far in
excess of anything now
possible by means of in-
ternal combustion power
units. Evidence that seri-
ous interest in the possi-
bilities of rocket airplanes
has spread to the United

States is provided by this photograph,
which shows Maurice Poirier, of Bur-
bank, Cal.

(standing), who invented

Tiny Gas Motor

and cesigned this queer loeking con-
traption, which he plans to test in the

Franklin

Used in Canoe

Y ASOLINE motors of very low
horsepower are notoriously diffi-
cult to make and operate, but H. T. M.
Rice, of Los Angeles, Cal, pictured
here, went to work nevertheless and
built himself a tiny motor which he has
installed in a 13-foot canoe. The motor
1s so small it uses only one-sixteenth of
a gallon of gasoline per hour, and with
three passengers aboard, the canoe can
make 624 miles per hour. The cylinder
has a capacity ot 334 cubic inches, giv-
ing the motor a power of 2,/1500 H.P.
It has a pressure oil feed and two oil
pumps, a drilled crankshaft, a 16 jet
float valve barrel throttle carbureter,
and a dry battery ignition system.

near future. L. Wallace

(kneeling), a pioneer pilot, built the
model which, if successful, will be fol-
lowed by the construction of two full-
sized two-passenger planes. The model
Las 39 rockets, 22 of which are stabili-
’ ~ zers. Poirier claims the
model will fly at a speed be-
tween 350 and 600 M.P.H.,
and land itself. On the
rocket planes the inventor
plans to install gasoline
motors for take-off and
landing purposes. In con-
tradistinction to conti-
nental practice, all the
rockets will be lighted at
once. It will be worth-
while following the career
of this plane.

Alaskan Volcano Packed
in lce

HE idea of a volcano heing packed

in ice sounds so anomalous as to be
almost incredible, yet two such vol-
canoes exist, according to the Rev. B.
R. Hubbard, a Jesuit priest who has just
returned from an exploration trip to
Alaska. These volcanoes, both active,
are Aniakchak and Veniaminoff, hith-
erto known only as locations on the map
of the Alaskan peninsula, and not
known to be active. Father Hubbard,
in company with four Santa Clara Uni-
versity football men, chosen to stand
hardship, packed more than 100 pounds
each across Alaska and scaled the rim
of Aniakchak first. The party then
scaled Veniaminoff, inside the active
crater of which they found a huge
glacier, out of the centre of which rose
a recently erupted coue.

AN 2 ricanradiohictarvc cam
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Radioing Any Planet
Thought Possible

CCORDING to Ctyde Fitch, radio
engineer, recent researches in in-
fra-red radiation and short radio waves
have indicated that communication with
the various planets is theoretically pos-
sible. Ordinary radio waves can not be
emploved for this purpose, as the
jonized air (the Kenelly-Heaviside
layer), in the upper atmosphere, turns
them back to the carth. “Radio waves
only a few inches long.” lie said, “can
now be generated, and these easily pene-
trate the Kenellv-Heaviside layer. The
infra-red rays could also penetrate the
atmosphere of the earth and other
planets without scattering. The receiv-
ing apparatus for infra-red rays con-
sists principally of a sensitive cell, so
sensitive, in fact, that a match struck
on the moon could be recorded on the
earth.”

The Wheat Market—
Another Russian Upheaval

HI world wheat market is being

upset by The Union of the Soviet
Republics.  Producers there are under-
selling the United States and the other
wheat countries by ten cents. \Vhen
you consider that in three davs the sale
of wheat in the Chicago market
amounted to 7,765,000 bushels vou can
understand that our Russian friends
mean business. The cheapness of their
products can he attributed partly to
large scale production and partly to the
fact that Russia is constantly importing
the latest machinery. As vou can see
from the picture, both men and women
aid at the machines. loading
the sacks of wheat upon

them.

Science and invention
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The Zacharingen, Germany's Radio Target Ship

UST as the practicability of substituting a robot for the pilot in an air-
plane was demonstrated a few months ago, we now have a radio con-
trolled steamship.

The German Navy has recently equipped its S.S. Zacharingen with
an automatic radio controller.  No longer is it uecessary
to anchor a ship, or tow it hehind some speedy greyhound for
Fritz to indulge in target practice. Now, though no human
heing is on board, the hoat he aims at is always under complete
control.  So efficient is the radio pilot that the boat can safely
do twelve knots per hour, and can be stopped within a distance
of cight hundred and fifty feet.

Speedy Life-Saving Motor Buoy

the
boat

between
motor

OOKS

sawed-off

like a cross

bow of a

only weighs seventy-five pounds and is
supposed to he capable of towing the

and a freak water sled, with two run-

ners in lieu of a keel. It's the electric
motor buoy invented and built by J. E.
Haschke of Long Beach, California, for
life-saving purposes. A propeller be-
tween the runners is driven by a small
automobile starter motor, switched on
and off by means of a button. The buoy

man, who hangs to a handle bar across
the stern, through a raging sea at the
speed of five hundred yards a minute.
The life-saver clings to the handle by
one arm; the other arm is free so that
at all times he may use it to grasp and
hold on to the drowning person. The
device should prove popular at beaches.

akm e ; -
A T R e
J. E. Haschke's ke — e 3

motor buoy in a
life-saving ex-

periment at®
Long Beach,
California.

Eighty-Ton Giant Gear

ESPITE their size, the teeth

of this giant eighty-ton gear
have a tolerance of only one one-
thousandth of an inch for inac-
curacy. The gear was recently in-
stalled at the United States Alu-
minum Company, Pittsburgh, Penn-
sylvania, and is the product of the
Falk Corporation’s Milwaukee
plant.

It is surprising how accurate it
is possible for a workman, living in
the year 1930, to be. There are
Johansson gauges which check four
separate surfaces of an automobile
counter shaft gear simultaneously.
The dials indicate instantly the de-
gree of error. There is one concern
that holds its meter gauges to an
accuracy of plus or minus four-
millionths of an inch. A storv de-
scriptive of such precision instru-
ments appeared in the July, 1930,
issue of SCIENCE AND INVENTION.

A Foolproof Plane

LINRICH FOCKO of Bremen, Germany, has just perfected

what he contends is the world's safest airplane, claiming that
it is foolproof against stalling and capsizing during landings. The
stabilizer and tail of this revolutionary craft have been removed.
In order to prevent stalling, the front wing has been provided with
quite a great angle of attack Dy placing a small wing and elevator
in front of it. There are three wheels to the craft—one in front
of the centre of gravity to prevent capsizing. Brakes allow one to
stop the plune within a short distance. The plane, which the con-
structor has named “The Duck,” fitted with two Siemens motors,
each rated at 100 horsepower, is said to possess great climbing
power, and to be able to fly at the rate of ninety miles per hour.
A When in the air, it appears to be going backwards.

wwwamericanradiohistorvy com.
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Ship-to-Shore Airmail Service

HE Europa is upholding her reputation.

tented with having established the world record of four
days, seventeen hours and six minutes on her maiden voyage
from Cherbourg, France, to Ambrose Lighthouse, off the Jersey
She’s saving half a day now in the delivery of mail.

Recently the Europa was equipped with a mailplane, the
Atlantic, which accompanies the giant steamer on all its trips.
In order to improve on the existing system of landing mail, the
Atlantic is catapulted from the ship, about a hundred kilome-
ters, 62 miles, before the boat reaches the harbor.
ship-to-shore service will soon be extended to expedite the
landing of passengers to whom time is an important factor.

Coast.

Science and Invention

She is not con-

Perhaps the

The Style in Light Aircraft

SING an old Indian motorcycle
motor as an engine, Mr. Frank
Burt, of Clementon, New Jersey, has
introduced the latest in light aircraft—
his rowboat plane. The photograph

shows the designer and inventor in his
craft, which he has named The Spirit
of Clementon. Unlike the famous Spirit

Sunlight-Treated Bread
and Cake

LTRA-VIOLET rays for
health . . . why not for furth-
ering health, though indirectly, by
making the quality of food better?
At the Bakery Exhibition in Lon-
don, one of the most popular booths
proved to be the one where the use
of ultra-violet ray for lightening
and whitening bread and cake
doughs was being demonstrated.
All that is done, as you can see
from the illustration, is to allow
the artificial sunlight to pour down
upon the uncovered batter for a
definite time. As a matter of fact,
artificially produced rays are being
experimented with to produce a
whole new series of health foods.
So far tests have been very suc-
cessful. Ultra-violet rays have
the property of producing very
necessary vitamins and are in them-
selves very germicidal.

Relics from 10,000 B. C.

MERICAN archeologists excavating at Alishar, Turkey, in the
fifth attempt at solving the Hittite mystery, have unearthed
remains of the Stone Age, and discovered relics of a settlement
supposed to have existed at least 10,000 years before the birth of
One on top of the other, ten lavers portraying distinct
periods of man’s development have been dug up. Among the re-
mains are the wooden roof of a dwelling occupied 12,000 years ago,
valuable cuneiform tablets, fortresses, palaces, temples, jewelry, and

Christ.

the bones of the ancient peoples.

Should your recollection of the Hittites he hazy, they are the
ancient Orientals who ruled over part of Asia Minor and Syria he-
tween 2000 and 1200 B. C. They were rivals of the old Egyptians.

— . amaricancadiohistanecom

of St. Lowis, on its initial tests this row-
hoat plane proved a disappointment, and
refused to ascend into the air. It is
reputed to attain a speed of thirty-five
miles per hour over the surface of the
water. It has a wing spread of twenty-
one feet. Another one of the flying
flivvers gone wrong.

Frank Burt, ama-
teur rowboat-
plane builder,
all set for his
"Spirit of Cle-
> menton'’ to risz
above the sur-
face of the water.
It couldn't b2
coaxed.

gr sy
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Monkey-Business in
Iron

RON pipe has been put to a multi-

tude of uses; but here’s a first-of-
its-kind development that has them all
beat for novelty. According to the In-
got Iron Shop News, the population of
the monkeys at the Zoological Gardens
in Cincimnati, Ohio, ncreased heyond
expectations, and it hecame necessary
to expand the living quarters of the
apes. It would have cost a huge sum
to build new houses and cages, so a
nearby island was put into use. Here
the monkeys frolic, getting the benefit
of fresh air and sunshine, unmolested.

In order that they might travel at
will fromn the cages to the island, it was
necessary to construct an underground
tunnel.  An iron culvert, four fect in
diameter and thirty feet long was built,
connecting the island to the mainland.

Who Couldn't Keep Cool?

HOUGH it's a little late to think
of sunparlors for those of us who
live where fur coats and heavy clothes
hold sway, we can think of next sum-
mer, or can imagine we're in Florida
or California, when we look at this pic-
ture. The charming voung lady examin-
ing the roof of this bungalow is Miss
Mae Reid. The bungalow is on top of
the Sherman Hotel, Chicago. It is
equipped with a unique cooling system
—spravs of cool water constantly tlow
over the skvlight. Yes, it’s leak-proof.
We don’t know how practical this
new way of lowering the teniperature
would prove for the usual home or
apartment house . . . and incidentally,
how expensive. Suppose you try it
when the hot weather sets in.
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Exploring Outer Space by Radio Beams

BOUT two years ago a Danish
experimenter named Hals began

to observe radio echo signals which
arrived much later than one-seventh of
a second, the time taken for previously
observed echo signals to travel com-
pletely round the world. Hals’ first
observations detected echoes which ar-
rived several seconds after the original
signal. Two Scandinavian scientists,
Stormer and Pedersen, took serious
notice of this discoverv, and
commenced investigations,
with the result that eventu-
ally they were able to detect
echoes arriving as much as
twenty and thirty minutes
after the original signal.
These discoveries seemed to in-
dicate clearly that, contrary to
general belief, short waves do penetrate
the Heaviside Laver and travel for mil-
lions of miles m a straight line into
outer space until reflected back again

Above—Soldiers unfolding the new boat
ready for launching. Right — Soldiers
paddling the boat across a river.

:

to the earth by planets, or by other
ionized layers far away in outer space.
In the course of a recent address hefore
the Italian Society for the Advance-
ment of Science, Marchese Marconi
(inset above, leit) said that the waves
are reflected by bands of ions outside
the magnetic field of the earth, some-

Germans Use Duralumin
Boats

ROM Gruenberg, Silesia, comes the

news that the German army, in an
effort to secure still greater mobility
has substituted a new type of hoat for
the usual heavy army pontoons or pon-
toon bridges. The new invention con-
sists of a peculiarly constructed boat
made of duralumin which can be folded
up for easy transportation over land.
It has accommodation for a dozen men,
and is used for patrolling or crossing
rivers.

=
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times at a distance from the earth of
25,000,000 miles, and observations by
Hals indicated distances up to 48,-
000,000 miles. The illustration shows,
at left, the two kinds of waves we are
familiar with, the ground wave, and
the space wave which is reflected back
to earth by the Heaviside Layer. At
right is the new ‘“celestial wave”—if
we may call it so—which penetrates so

far into outer space. Marconi

el /
R e e /N | suggests that further ultra-short
w e el | e wave development, plus ultra-
— TS s L] il P .
‘\" 1 sensitive modern receivers, may
reveal to us further valuable in-
) i ing neigh-
4,74 « lOrmation concerning our neig

bors in the solar system.

Cruise Baltic

HE photograph shows one of Bri-

tain’s flving boats, known as the
Super-marine Southampton tyvpe, with
Group Captain E. R. C. Nanson in
command, about to take off from Cal-
shot, near Southampton, England, on a
cruise over the Baltic. This tvpe of
flving boat, which first appeared in
1925, is now the standard twin-engined
reconnaissance flying boat of the Royal
Air Force. Similar machines are in use
by the Royal Australian Air Force, the
Imperial Japanese Navy, and the Ar-
gentine Navyv. During 1927-28, four
metal-hulled “Southamptons” of the Far
East Flight, R.A.F., proved their worth
in a flight from Plvmouth to Singapore,
thence round the continent of Australia
and back to Singapore, where they are
now based. This cruise, which totalled
23,000 miles, was carried out to
schedule without trouble of any kind.
These twin-engined machines seat five,
and are of the equal-wing, unstaggered
biplane type. The normal structure of
the wings is of wood covered with
fabric, but metal wings have been pro-
duced which are approximately 200
pounds lighter than the wooden ones,
with which they are interchangeable.
Two 470 H.P. Napier “Lion” engines
are fitted.
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OR the lazy person of literary

tastes there is no article of furni-

ture that will quite equal a re-
volving book table, or a drum table as it
1s usually termed. Omne can have a
whole library at his finger tips, with a
variety of reading to suit all moods and
without rising from his chair. At the
same time, if the reader be a smoker, he
has a convenient place for cigarettes
and ash tray on top of the table.

Tables of this type are also often
used as convenient display places for
the choice small vases and other arti-
cles of like nature around the home.

The table illustrated here was built
irom an old piano stool made in that
style of our grandmothers’ day, which
is becoming so popular again. There
are a great many of these old stools no
doubt, similar in type, which have long
since given way to the more modern
piano bench; and which are probably
lying about in attics and storerooms,

Science and Invention

fo

of no further use to anyone. We sug-
gest that vou get the old revolving stool
out, tear off the remmants of upholstery,
clean off the old varnish and add the
book compartments to the top and see
what a traly useful and beautiful article
of furniture will be the result of your
labors.

Lacking the stool to begin with the
craftsman can fashion the whole thing
in his home work-shop and arrive at
the same end, after a little more labor

For veneering curved
pieces, have wooden
forms for clamping.

_MORTISE POST
INTO BASE

These detailed drawings give all the necessary constructional data.

BOOK COMPARTMENT]
WITH TOP REMOVED i

REVOLVING  TABLE
FOR BOOKS

BASE AND SECTION OF
PEDESTAL

X
S/DE wmaY BE SHAPED OR

LEFT  SOUARE TO
MATCHA\— SQUARE TOP

The exact measurements

will have to be altered to suit different piane stools which individual readers may have around
the place and decide to convert.
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From Piano Stool
Book Table

By H. L. Weatherby

Director of Manual Training,
Montgomery County Schools,
Montgomery, Alabana.

Clamping
the

veneer on

the uprights.

and time have been spent in construction.

Only very general dimensions are in-
dicated on the drawings. It was felt by
the writer that each individual would
have to suit the construction to his own
type of piano stool, and for that reason
explicit directions could not be followed.
A few general directions, however, will
be offered.

After the old upholstery has been re-
moved, clean up all varnished surfaces,
using a good paint or varnish remover.
It may be necessary to patch broken
places with small pieces of veneer. Stick
shellac may be purchased in dark colors,
melted, and run into small cavities like
sealing wax, and will be a very good
patching agency. This is smoothed
over after it hardens.

Construction of the book compart-
ments will probably be the next step.
The two tops are identical in shape and
the edges may be shaped at the local
mill, or simply rounded off by hand.
The shape of these tops should prob-
ably conform to the general shape of
the original rail, although in most cases
they would look alright if made up
square with rounded corners. The same
is true of the upright pieces. These
should probably be made solid, but they
may be cut from soft wood and ven-
eered as illustrated. For anyone who
has never tried veneering, he will find
the job an interesting one, and beautiful
grain can best be secured in this man-

ner. Veneer (Continued on page 844)
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He Can’t Miss His Train

Broker-Farmer Builds and Operates His Own Railway System
for Pleasure and Profit

By Austin C. Lescarboura

|
z X 4
5. 4l Left — A pas- o % *4'
i senger train P S ]
stops at Cecil-
wood Park. 4

Right — Flat

cars are pro-
vided for haul-
ing tools, pro-
duce and feed.
Below— Crank-
ing up his |
motor. b

good railroads. it handles both
freight and passengers.

The Cecilwood Vest Pocket
Railway hoasts of two miles of
track, winding through gar-
dens and open country, pass-
ing through woods, running

alongside a brook and swimming
hole, crossing over bridges and
trestles, and, generally, behaving
like a real railroad. The track, built
by Gage, consists of two-by-four tim-
bers covered with strip iron and laid on old
trolley line ties cut to half the usual length,
making a most substantial track for the small
flanged wheels of the rolling stock. The
switches are of the simplest form, with the
movable parts arranged to slide from one posi-
tion to the other. Most of the switches are
arranged on a concrete bed, with fixed parts
moulded into place, and the sliding parts ar-
ranged for ready movement over very smooth
concrete.  Thus intricate metal or wood con-
struction is avoided, and evervthing is kept
strictly on the home-made basis.
The railway includes such stand-
ard features as bridges and
trestles, which are built of four-
by-four timbers for short spans,
and six-by-six timbers for long
spans. giving ample strength for
safety. (Continted on page 842)

T1HE cityv dweller, accus-

T tomed to subways, ele-
vated trains and street

cars, is certain to miss his | ]
transportation facilities when .
transplanted to a many-acred
farm. Distances are great and
legs undeveloped. So it was with
W. C. Gage, a New York City
broker. who retired to his farm at
Fishkill Village. N. Y., only to find
that acres of land meant many miles of
walking each day in the course of supervis-
ing, bringing in the vegetables and fruits. feed-
ing the chickens, carting ashes away from the
honse and bringing them to fills on the prop-
erty, and taking iriends about the property.
What to do?

Gage had travelled extensively. Ile had seen
many things, among them ingenious honie-
made railways in Europe. built by farmers for
the purpose of providing ready transportation
in the absence of costly flivvers. And so he
conceived the idea of a home-made raillway
for his farm. In a dozen years
it has grown from a thing of
utilitv to one of rare beauty,
from an expense to a profitable
investment. QOriginally intended
for the routine of the farm, the
railway has become a real attrac-
tion to many tourists. Like all

Centre—The Cecilwood Vest Pocket Railway

even has a real depot. Above—There is a round-

house for the locomotives, and a turntable to turn

them around. Left—A section of the track.

Right—This useful little railway even runs right
up to the house, ready to take you out.

wWWW._americanradiohistorvy com
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New universal televisor for German and
English broadcasts, incorporating
Mihaly's latest developments.

T the 1930 Berlin Radio
Exhibition Television
showed that certain

advances have been made in
its proper field during the
past year. P’rogress in
visual  broadcasting  has
gone apace, some of the
difficulties of radio trans-
mission having now been
overcome. The quality of
images is now practically
all that can be expected
under the present regula-
tions. In {fact, no marked
further progress can be ex-
pected before the advent of
short-wave or, even hetter,
ultra-short wave television
broadcasts, enabling a rela-
tively larger number of
picture elements to be trans-
mitted through the air.

The television exhibits were housed
in a special section of one of the main
halls, partitioned off by curtains to se-
cure the semi-darkness suitable for the
reception. The Reichspost-Zentralamt,
of Research Department of the German
Post Office, which is sponsoring tele-
vision, had the Witzleben Television
Transmitter to show, from which all
German visual broadcasts lor the last
eighteen months or so have been ema-
nating. Moreover, there was a light-spot
scanner designed for the German Post
Office by the Feruseh-A. G., which is
the German subsidiary bf the British

Night view of Witzleben Tower, Berlin.
and observation gallery.
The tower supports the aecrial of the Witzleben broadcasting station.
Below the tower can be seen the stepped roof of the Radio Exhibition

Science and Invention

Television
In
Germany
Today

By Dr. Alfred Gradenwitz

One third of the way up is a

building, which housed the television apparatus.

Baird Television Company. While the
Post Office television broadcasts so far
have been limited to the transmission
from simple films, actual television, i.e.
the transmission of views of persons
and of moving scenes, is now to he
started.

A special feature of this light-spot
transmitter was the use of a new tyvpe
of photo-electric cell responding only to
infra-red rays. A person seated in
front of it is not inconvenienced by any
dazzling light, all visible beams heing
eliminated by an infra-red filter, while
the television studio can be illuminated

On top is an aviation beacon

Standard televisor developed by Fern-
sech, A.G., incorporating the patents of
the British inventor, J. L. Baird.

by short-wave visible light.
In fact, a person thus tele-
vised will be able, while
seated in front of the photo-
electric cell, to read a manu-
script.

Another light-spot trans-
mitter of similar design was
exhibited by the Fernsel-
A. G. in a transmitting
booth of their own. It com-
prised a Nipkow disc with
67 holes, corresponding to
3350 picture clements, i.e,
nearly three times the Ger-
man standard figures. A
“tele-talkie” film was dem-
onstrated, showing the great
improvement obtainable by
the mutual assistance of
speech and vision.

In the way of receivers,
the Research Department
had a Nipkow disc receiver as well as
a mirror-drum receiver of their own
to show, in addition to two projection
receivers designed for them Dby the two
German television companies. The
Telelor, i.e. Mihaly, firm supplied a
lens-disc screen receiver, while the
Fernseh-A. G., supplied a small
mirror-drum receiver.

In order to show the possibilities of
television unhampered by the restric-
tions of present ether control, some in-
dependent television systems were pro-
vided—in addition to televisors de-
signed for (Continued on page 857)

restaurant.

e o SR el

Light-spot transmitter built by Fernseh, A.G., for the Ger-
Note the extensive photoelectric cell

man Post Office.

amplifier in the foreground.

The stand of the Telehor Company at the 1930 Berlin Radio
Exhibition, where finished receivers and kits of parts were

exhibited.
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Model Guillotine Makes
Useful Cigar Cutter

Science and Invention

By Charles H. Alder

Anyone Possessing the Necessary Patience to Make Small
Component Parts Can Easily Construct This Model With the
Simplest of Tools. The Completed Model Makes an Attractive

Desk Ornament and Is Utilitarian as Well

Ignace Guillotin, born May 28th,

1738, died 1814, has always been
credited with the invention of the guil-
lotine, hut Dr. Guillotin only supported
its introduction into France. Its in-
vention is ascribed to the Persians, and
may date back to the 17th century.

It received the name of guillotine
officially in memory of Dr. Guillotin’s
suggestion that such a machine be con-
structed and used throughout
France as a new and uniform
method of capital punishment.
Ironically enough. Dr. Guillotin
himself was a victim of the ma-
chine which bears his name.

The guillotine was first intro-
duced during the French revolu-
tion, and its first victim is said to
have been a highwayman. For
a time its use was limited to
people of noble birth, as it was
considered the most agreeable
method yet evolved for carrying
out the death penalty,

A model guillotine, besides be-
ing an interesting thing to make,
and a unique ornament when fin-
ished, can also be made to serve
a useful purpose as a cigar cutter.

A. FRENCH physician, Dr. Joseph

knife, a small flat file, pliers, screw
driver, ruler, hammer, small brush, hand

drill, and an improvised mitre box.

January, 1931

The material required is four feet of A view of the completed guillotine, showing

the table on which the body is laid, and the
basket into which falls the head; in this case,
the cigar and the snicked end respectively.

14”7 square white pine, bass wood,
box wood, or any straight grained
wood. This will make the upright
stanchions, base, cross beam, and
plank or table support. A cigar box
lid or similar piece of wood 14~
thick will do admirably for the
table, collar support, knife block
and the cleat. An old ruler does
very well for these parts. The
base for the model measures 854"
X627 X 2", and may be made
of white pine, oak, or any
other wood that will take a nice
finish.
To make the braces there will
be required eighteen inches of
strip brass, 14”1 /16”. The hinges
can also be made from this strip
brass. The collar, shown at I, is
made from sheet brass 1/16” thick.
Some round-head brass screws will

The tools required are available The -gui”oﬁne in operation as a cigar cutter. The cigar D€ required, Size.l/l()” in diameter
to almost everyone. You need a s held on the table, the knife pulled up to the top, and by %4” long. A piece of lead 13/16”

hack saw, a wood saw, a pocket released.

In falling, it snicks off the end of the cigar. X12"X15” will (Cont’d on p. 837)
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These detail drawings give all necessary information for the construction of the component parts.
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He Rides a Hun

Science and Invention

namics,

The Colonel tours his estate in a specially designed electric car,
which is practically a mobile office.

N the sand dunes, at South Dart-
O mouth, Massachusetts, where
Cape Cod begins, 250 acres
overlooking Buzzard’s Bay have been
transformed into a veritable paradise
for those who crave scientific research.
Here Colonel E. H. R. Green rides his
hobbies, and, aided by scores of eager
helpers and associates, pursies inter-
esting and novel experiments in aerody-
namics, radio, television end radio
movies, electricity,
and carrying out his youthful desires.

As a boy, Edward Howland Robinson
Green wanted to know “what made the
wheels go round,” but he placed the
material necessity of achieving a suc-
cess in life ahead. The son of Hetty
Green, one of the shrewdest and most
capable business women America has
ever produced, Ned Green early proved
himself capable of conquering his share
of the world of business and finance.
Meanwhile, his interest in mechanical
development and technical research
kept pace. He drove one of the first
automobiles to be used in the State of
Texas. He owned a railroad, and when
he found that one of his employees, the
movie pioneer, Lubin, was working
with motion pictures, fell in whole-
heartedly with the experiments which
made early thrillers possible.

To aid him in scientific work, Colonel
Green has constructed buildings and
laboratories and filled them with the
most up-to-date equipment.

One of the Green buildings is
a powerful private radio station
(WMAF). Here pioneer experiments
in “land wire” transmission and re-
broadcasting of programs were made.
Community center amplifiers have been
developed. A complete motorized radio
receiving and amplifyving apparatus is
available for “field experimerts.”

A tract of marsh land of ample size

and photography,

has been filled and leveled to form an

airport. Here, last summer, a com-
mercial dirigible made meteorological
experiments in connection with the

Massachusetts Institute of Technology.
In the bay nearby, a breakwater has
heen built to afford safe landing of sea-
planes. Experiments are conducted
with various radio devices to aid avia-
tion. A laboratory for {og research has
been huilt as well as a short-wave radio
research station (W-IXV).

There is also a photographic labora-
tory. Work with telephoto lenses has

been developed to the point of obtain-
ing clear pictures of objects five and
even ten miles distant.

809

dred
Hobbies!

By William T. Miller

Colonel Green, Not Satisfied With Amassing
Mere Millions,
Overlooking Buzzard's Bay Into Scientific
Laboratories and Fields. Here He Spends
Most of His Time Doing Research Work in
Any of His Hundred Hobbies — Aerody-
Radio,

Has Converted 250 Acres

Television, Electricity, and

Photography.

One of the most interesting devices
on the estate is Colonel Green’s own
electric automobile. This car is prac-
tically a mobile office; in addition to a
compartment for note books and a fold-
ing table for writing facilities, it carries
a radio receiver using a loop antenna on
the rear of the car.

Colonel Green's hobbies are varied.
He is a philatelist as well as a scientist,
and owns one of the most valuable
stamp collections in the world. And the
flowers and gardens which surround the
Green mansion are as widely admired
as are the results of his achievements in
other fields. His estate exhibits only a
part of what he has accomplished.

The main operating
desk at Station WIXVY
controls six receiving
sets for waves ranging
from ten to 7,000
meters and four trans-
mitters operating on
ten, twenty, forty and
eighty meters. . . .

The steel radio towers rise
200 feet and provide for
the use of transmitting and
receiving antenna systems
of various designs.
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WHOLE mountainsides covering more than 100 square miles
have been cut away to make stone faced terraces that pro-
vide flat land for the cultivation of rice. These terraces are out-
standing examples of engineering feats of people who lived more
than a thousand years ago. They belong to the lfugaos, one of the
hill tribes of Luzon, Philippine Islands.

N

1 .
g What Is 11?2

L E | YOU have undoubtedly produced
O u this effect thousands of times but
) never realized it. The next time that
The 1897 AU']'O Y&u put a silver spoon in a tumbler of
HARLES E. DURVEA, a pio- ; water observe the tiny air bubbles that
neer in the American automotive arise from: the spoon and gradually
field, is photographed here with the Q u reach the surtace of the water in the
fourth Durvea design, which was re- tumbler. This photograph was taken
cently placed on exhibition at the 1 a moment after the spoon was

Museum of Peaceful Arts. This car dropped into the water.

designed in 1897 was built two vears O

later. It has a three-cylinder engine e I e V e
which develops 35 horsepower wlen '

it runs at 3,000 revolutions per minute,

The car had a planetary trans-
nussion and was capable of a =

speed of 30 miles an hour. In - ?
1900, John Graver, of Penn- ¥

sylvania, purchased the car. f 4 N

He used it for 10 years and /

then let it stand in the open for !

20 more. Mr. Duryea
bought it again and
turned it over to the mu-
seuny,

Not a Freak of Nature

HAT seems to be the huge sea serpent in

this rather striking view, is merely the bony
skeleton of a huge Australian python. The leg-
like structures are really the ribs.

The Forerunner of the Saxophone?

ATIVES of La Messa Angat on the island

of Luzon, one of the Philippines, claim that
the modern saxophone was copied from the
bamboo instru- !
ments of thelr
forefathers.
These musical
constructio- 3
are still in vsz
there.

NOTHER automobile of rare
vintage is one that was pur-
chased by Ilenry Ford, in Munich,
Germany. It looks more like an
ancient motorcycle than an auto.
Nevertheless, the reports state that
it is actually a model of an 1888

Benz, a product of Karl Benz. The % 7\ TS S i L g
automobile on display in the Ger- N ) IR G AL
man ‘Museum is supposed to he the Wi - N

first one built in Germany and dates
back to the year 1885.
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CHINA
e PLATE

\.. N
PAPER ‘ } g
sHele #77 ’
.
o X
| PLATE
o I PLACED INTO
CHINA PLATE " NEWSPAPER

DROPPED INTO
BAG BEHIND
TABLE

RN

, CHINA PLATE

The Vanishing Plate

CHINA plate is shown to the
audience and its substance and
solidity is tested by striking it with a
wand. Without any  cumbersome
moves, the plate is tightly wrapped in a
sheet of newspaper. The wizard now
tears the paper parcel into fragments.
All traces of the plate have vanished.

Secret. Beneath the china plate is
one of paper, which has becn entirely
covered with white enamel. In the act
of picking the newspaper off the table,
the genuine plate is secretly slid
into a cloth-bag, the serviette,
hung behind the table. It is the
paper plate which is wrapped in
the paper sheet.

Transformation Frame

CARD is freely chosen
from an unprepared pack
that has been presented to a
spectator, face down. With its face
still down, the card is slid into the side
of a small frame just large enough to
hold it. The magician explains that
this is done to prevent substitution.
The irame is now turned over so that
the audience can see the face of the
card, which we will suppose is the trey
of diamonds. The frame is now pre-
sented to some spectator to hold. With
the back of the card toward him he is
instructed to slowly withdraw the card.
When he does so he finds that he has a
king of diamonds instead.
Secret. The card which was origi-
nally placed in the frame, was the 1\1110'

@ FRONT

SPRING ¢
- ROLLER

Science and Invention

MAGIC

" tpperceec

The master mind of modern mystery,
who has mystified Ex-Presidents Hard-
ing, Taft, Roosevelt, Coolidge, the
Prince of Wales and other celebrities,
presents another of his magic series.

of diamonds but when passed through
the slit in the frame the edge of the
card caught two small hooks which
drew a cloth card into place, and cov-
ered the face of the originally chosen
card.

The International Bullet

A LARGE metal gun-cartridge, 18
or 20 inches high is shown to the
audience. The top portion of the hullet
is merely a thin shell unquestionably
empty and unprepared. The lower
tubular section of the supposed inmiple-
ment of war is held up so that the audi-
ence can see through it. The magician
puts the top on the cylinder, then reach-
ing down into the bottom, he removes
a large quantity of silk flags.

Secret. The trick can be found in
the construction of the lower section
of the bullet. This is really composed
of two tubes, one within the other, the
inner one being tapered slightly toward
the bottom. When the tube is held up
for examination, members of the audi-
ence cannot observe the taper. It is
in this space between the two cylinders
that the flags (which should be of thin
China silk) are concealed.

/ FLAGS CONCEALED
-HERE

811

CROSS sscnon\
i—— OF TUBE_

" APPARENTLY §
- EMPTY

Patriotic Billiard Balls

HREE billiard balls, approxi-
mately 2 inches in diameter, are
passed for inspection. They are per-
fectly round and scem to differ only
in respect to color. The ma-
gician is securely blindiolded
and then any one of the three
colored halls is placed into his
palm, held behind his back.
Within a moment the magician calls the
color of the ball he is holding. The
trick is repeated as often as it may be
desired and in any stage of the experi-
ment the sphere may be examined.
Secret. The balls vary but slightly
in size. This difference cannot be de-
tected by the naked eye. The red ball
is smallest, the white slightly larger and
the blue the largest. Concealed beneath
the magician’s cloth is a round steel
ring attached to a pice of elastic. When
the magician receives a ball from a
spectator, he tests it with a ring. If
the ball passes through the
ring it is red, if it fits
snugly it is white. The
blue ball does not pass
through at all. When the
steel ring is released it
flies up beneath the coat.
By applving several coats
of enamel, the diameter of
three balls of the same
size can be varied suffi-
ciently.

WHITE BLUE

BILLIARD BALLS

/“‘ -—D PIN,
4/

4: / // //

«5R EL ELASTIC

#*No. 88 of a series of articles on magic appearing monthly.
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New ldeas for the
Owner and Driver

By Arthur George

Consulting Engineer

HERE are several improvements

that every autoist would like to

make in his car to enhance its ap-
pearance, to add to the comfort of its
occupants, and to insure greater safety
n its operation. Five suggestions which
we have found practical and of which
you can take advantage are detailed be-
low.

Attach a slightly modified conven-
tional type of parking light above the
left side door. in such a manner as to
cast a bright light downward. The red
and white ends of the lamp are undis-
turbed, and the device serves the dual
purpose of making hand signals visible
and marking the car with a white light
to the front and a red light to the rear
for night parking.

Such a fixture can be put on the car
by the mechanically inclined owner or
any automobile mechanic.

As there is considerable vacant space
under the hood, the owner who mounts
a compact tool storage box similar to
the one sketched saves himself the trou-
ble of removing the rear seat to avail
himself of the tools which he most fre-
quently uses for minor repairs. The
box is very easily built; two bolts hold
it to the dashboard and the top is hinged
and kept in place by hooks. This is a
very convenient arrangement, as the im-
plements and small spare parts are at
all times easily accessible. Small metal
compartments for these accessories
make this a very valuable addition to
any car.

Every driver, no matter how careful “%§

at some time or another is bound to

Clear side vision in any
weather is assured by
this unusual use of the
usual auto wiper, at-
tached to the window
frame.

CONNECTING INTO
STOP LIGHT CIRCUIT

A SINGLE WIRE 7

EXTRA STOP LIGHT ¥

Science and Invention

WOODEN'BOX 1S MADE
TO FIT THE VACANT

SUITABLS
el TooL

j& | MOLDE=S
: /o "

SPACE FOR
TOOLS

TIN PARTITICNS
FOR SPARE LAMPS,
FUSES, SPARK PLUGS
| TIRE'VALVES, ETC.

This most

dent the hody of his car.
discouraging damage can be readily re-
paired with a home-made tool consist-

ing of a piece of pipe. a long
bolt, and a nut. Quick repairs
can be made, leaving the car
body without visible evidence
of the previous damage. A
long pressure screw jack, as
illustrated will frequently re-
store similar buckles to their

A piece of iron
pipe, a nut, an
a long balt, are
™% the requisites for
" making thiz effici-
ent buckle elimin-
ating tool,

An additional

stoplight <an be

connected %o the

original stoplight

circuit by a single
wire.

wwanLamericanradiohistorv.com.
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SIDE CUTIUT

Installing a mcd fied parking light over the

front left-hand window. To the left —a

wooden tool bex can be put in the unused
spece under the hood.

original contour without spoiling the
paint. This tool is also suitahle for re-
shaping fenders which have hecome
smashed in parking or by slight colli-
sions. The screw and extension merely
serve as nreans to apply force to the
dented spot. To avoid bruising the

metal a padding of rags or wooden
blocks should be interposed between the
ends of the implement and the car body.

Another hint which
we think will in-
terest vou is particularly timely—good
for winter driving. A hand windshield
wiper, fastened on the door frame just
above the center of the glass, keeps
snow and sleet from vour left front
window. With the movement of the
hand. the glass can be cleared and ap-
proaching traffic observed although the
window is closed. This adds to the
safety oi the driver and he is not in-
convenienced by being forced to fre-
quently open the window. Such a wiper
can be readily (Continued an page 844)
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You'll Have to Sprint
to Get Your Share of that $3250.00

in Fine Tools and
Shop Equipment

F YOU HAD $50.00, or $200.00, or

$400.00 to spend in equipping a
home workshop, what tools and equip-
ment would you buy?

SCIENCE AND INVENTION will
award $3,250.00 in fine tools and home
workshop equipment to the fifteen
people who answer this question most
effectively.

There are three points to consider
—quality, completeness, amount of
money allowed.

Your problemy, in a nutshell, is to
balance quality against completeness,
and both of these points against the
amount of money allowed. . .. The hi-
teen prizes, totaling $3,250.00 in fine
tools and workshop equipment, will go
to the fifteen people who tell us how
to get the most and best tools and
equipment for the amounts of money
named in the three price divisions. You
may enter lists for any or all the di-
visions.

Each winner in the contest will re-
ceive exactly the tools and equipment
he has named in his winning selec-
tion. . . . If, however, his winning se-
lection duplicates tools or equipment he
already owns. we shall be glad to sub-
stitute any others he may desire in their
place, provided the cost is the same.

Thirty-five thousand hardware
dealers have been informed about this
Contest. Thev will be glad to co-
operate with you in selecting your
Ideal Home Workshop.

THREE DIVISIONS—FIFTEEN PRIZES
5 at $50.00

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

The prizes in this division will be five sets
of tools and home workshop equipment, cost-
ing $50.00 per set at the manufacturers' list
price. Tools and equipment will be exactly
those selected by the winners.

5 at $200.00

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

The prizes in this division will be five sets
of tools and home workshop equipment, cost-
ing $200.00 cach at the manufacturers' list
price. Tools and equipment will be exactly
those selected by the winners.

5 at $400.00

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

The prizes in this division will be five sets
of tools and home workshop equipment, cost-
ing $400.00 each at the manufacturers’ list
price. Tools and equipment will be exactly
those selected by the winners.

Contest Rules

1. Entries must reach our office. 381 Fourth
A\%Lbnue, not later than midnight, December 24,
1930.

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

3. The contest is free and open to everyone.
You need no: be a reader of SCIENCE AND INVEN-
TION to enter.

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

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

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

7. The decision of the judges will be final,

§. The winning lists will be those in which
completeness and quality are best combined, in the
judgment of the committee, within the money limits
of the divisions involved.

Contest Closes
December 24, 1930

G_ET A REPRESENTATIVE
GROUP of tool and equipment
manufacturers’ catalogues. Pick manu-
facturers who make tools and equip-
ment of established quality.

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

For each list write a letter of from
200 to 500 words telling plainly why
you chose the tools you did. Send in
the letter with the list. The letter will
be considered by the committee in mak-
ing the awards.

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

We want all the data we can get on
the ideal tools and equipment for the
home workshop. To help you in mak-
ing out your lists, we shall be glad to
see that vou are supplied with a repre-
sentative group of manufacturers’ cata-
logues. Drop us a line saying you wish
to enter the contest. We'll do the rest.

Follow These Simple Instructions

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

B—Worite a letter of from 200 to 500
words explaining: why you chose the
tools and equipment you did.

Important: Machine Tools, Motors, and Miscellaneous Working Equipment Will Be Considered in This Contest

Where manufacturer furnishes consumers' discount prices, you may consider such quotations as list. Otherwise catalogue prices are list prices

R V V.V V.,V VAEaY 22 Vot S Tatatal 2aVe [Tal allaS TataVilalal o s
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Make Synthetic
Dyes at Home

Full Directions for Preparing Several Coloring Agents

By Captain Robert E. Sadiler, U.S.A.

Science and Invention

If a small sample of the
product is then dissolved in
water and treated with an
excess of sodium hydroxide
solution, there should be no
separation of aniline oil.
Pour the entire cooled hatch

HERE are several dyes and col-

ored organic compounds which
may be easily prepared by the ama-
teur chemist with chemicals that are
readily available and at very low ex-
pense. They are:

Methyl Orange,

Fuchsine, Aniline Red or Magenta,

Indigo, will scparate as a mass of
Phenol, gray crystals. Tilter these
Fluorescein,

Eosin.

Methy! orange is the salt of a sul-
fonic acid, and it is extensively
employed in quantitive chem-
istry as an indicator. The
aqueous solution has a red
color when an acid is added,
due to the formation of
free sulfonic acid. The
aqueous solution of the al-
kaline salt of sulfonic acid
has a yellow color. These
changes in color are utilized
in the determination of the
degree of acidity of alkalinity
of solutions.

Sulphanilic acid is needed for this
preparation, and in case of difficulty in
obtaining it, use the following method:
Pour 25 grams of aniline cautiously
into 80 grams of concentrated sulphuric
acid, keeping the receptacle cold during
the mixing. 7Then heat the mixture to

by suction, and wash with colc
while they are on the filter.
solve them in as little boiling water as

180° C. to 190° C., for about 4 hours.

powdered charcoal and filter.

Professor L. Henry Friedburg, Ph.D., of Hunter College, observes the distillation of
the solution which forms diazobenzene sulphate, from which phenol is made.
Photos speclally posed by Hunter College. By Charles Curtis, Inc,

wwwaLamericanradiohistorvy com

into cold water, and the sulphanilic acid

Now dis-

possible, shake with about 2 gr

January, 1931

An excess of alkali added to an acid which
contains a drop of methyl orange changes
the color of the solution from pink to yellow.
Left—In the preparation of fluorescein, an-
hydrous zinc chloride is added to resorcinol
and phthalic anhydride, after fusion over an
oil bath.

the solution cools, the sulphanilic
acid will crystallize out again.
and can be left to dry.
To prepare methyl orange,
make a solution containing

1 gram of sodium hydroxide

in 10 cubic centimeters of

water. In another small
beaker, dissolve 1 gram of
sulphanilic acid in 5 cubic cen-

timeters of water and add 2145
cubic centimeters of the sodium
hydroxide solution. Now place the
beaker in ice and add a solution contain-
ing ¥4 cubic centimeter of concentrated
hydrochloric acid in 2 cubic centimeters
of water. The resulting solution should
be reddish in color.

In a small beaker mix 0.74 grams or
20 drops of dimethyl aniline with about
13 drops of glacial acetic acid. Stir
the solution prepared above constantly,
and slowly add this solution. The thick, dark
red mass which at once begins to separate is the
dve—methyl orange. Now add the remainder of
the sodium hydroxide solution .and stir well.
Filter this solution through two ordinary filter
papers placed one upon the other in a glass
funnel. The crude methyl orange prepared in
this manner should now be recrystallized from
20 cubic centimeters of hot water. Then dry it
on a filter paper. The methyl orange dye pre-
pared in this manner will be in the form of leaflets
having a golden luster.

Magenta may be utilized to dve animal fibers
like wool or silk without the use of a mordant.
It consists of a mixture of rosaniline and para-
rosaniline hydrochlorides. It may be prepared by
treating a mixture of three parts of aniline to one
of toludine with concentrated hydrochloric acid
until a pasty mass results. Then add a little
more aniline and an equal weight of nitrobenzenec.
While stirring the mass, it should he slowly heated
to 190° C. when a small amount of iron fillings
should be added. The water-soluble red magenta
is formed in the solution as a red mass and the
crystalline form may be obtained by slow
crystallization.

The procedure followed (Continued on page 855)
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A Sunless Coat of Tan

OST of us can no longer bask in

the sun to acquire a fashionable
coat of tan—and, incidentally, get the
benefits of the health-giving ultra-violet
heams radiated from the sky. Here's
an artificial sunshine producer that will
give us the same tonic and stimulating
elfect as Nature. This inexpensive,
carbon-arc lamp is portable and can be
put on the floor, on the table—in any
position that you may desire for use. If
it is your back that requires treatment,
put it on a low table; if it’s vour throat,
put it on your dresser. This lamp can
be used safely. [t shuts off automatic-
ally after four minutes.

Don't Burn Your Hands

AVE you ever tried to lift sizzling

doughnuts irom a pot of steaming
fat with a fork?
To turn a roast of
meat, or a potato,
in the oven? If
vou have, it's a
foregone conclu-
sion you have not
only succeeded in
doing these things,
but in simultane-
ously burning
your hands and
singeing your
arms. Tongs of cold rolled steel, im-
pervious to heat and cold, can be used
to help you in cooking, baking, dyeing
clothes and removing bhottles from
steaming pots. They come in three
sizes, six inches, nine inches, and twelve
inches, according to the purposes for
which they are intended.

Science and Invention

Potatoes That
Peel Themselves

OU no longer need a paring knife
to peel potatoes—a tedious, messy
job with one. Slip
them on the spin-
dle of this auto-
matic peeler,release
the cutter arm, and
turn the han-
die. In a few
seconds your
potato will be
pared evenly,
for the ma-

Turning the handle
peels the potato.

chine is so adjusted that it will cut the
same fne wafer-like strip from the
entire surface, regardless of how ir-
regularly shaped it may be. The device
can also be used for making finely cut
carnishes for salads, to cut carrot, beet
and apple strings for decorations, and
to peel turnips and other vegetables that
are not very soft.

Much Needed Protection

FTER the party is done and you re-

turn to the kitchen to wash dishes,
on goes your apron. How often, after
the dishes are washed, do you find that
water has penetrated to your dress? Or
that the spotless floor is all
splashed up, in spite of your
carefulness? By using a sink
protector you can keep
vour dress fresh without
benefit of an apron, and
the floor dry. It is easily
adjusted to any sized
sink and can be pushed
down into the sink when
not in use.

Scienti
to Comfort

By Mary Jacobs

815

fic Aids

Nested Glassware Sets

ERE'’S a set of pyrex glass

containers that serves three
distinct purposes—you can cook
your food in them, serve it from
them, and store whatever is left
over in the refrigerator. As
thev nest in one another, a mini-
mum of space is required. The
dishes come in graded
sizes—small individual
casseroles for storing hut-
ter and little left-overs;
larger ones for cooking
fruits and vegetables, and
still larger containers for
baking cakes and meats.

Eggs as Wanted

GGS cooked just to your individual
taste—soft, medium or hard—time

and time again, without trouble. And
all you have to do is to adjust the indi-
cator at the top once, before putting
them on to boil. When they are done
they will rise out of the water and will
not he spoiled.

NAMES AND ADDRESSES OF MANUFACTURERS WILL BE FURNISHED UPON REQUEST.

_unann americantadiohistorvycom
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Make Your Own
Sun Lamp

Here Is a Roman Candle Type Arc Lamp That You Can

Construct Cheaply. For Motion Pictures or Stills, for Pre-

paring Small Blueprints or Acquiring a Coat of Tan This
Home-Made Product Can Be Used Satisfactorily.

By John Steinke

January, 1931

ANY arc lamps of vari-
ous types have been
placed on the market

for sun tanning, as well as
photographic work, some expen-
sive, others, low priced. This
lamp, however, can be made
considerably cheaper than the
least expensive and is as effec-
tive, besides presenting a fin-
ished appearance. It is efficient
for taking motion pictures or
still photography and for sun
tanning. You can make small
blueprints at night using this
famp.

Only a few simple operations
are necessary to make the lamp
as most parts are ready made.
These are: hard ashestos board
(or thin slate), a nine-inch alu-
minum mixing bowl, a one-quart
saucepan, four thumb screws,
resistance coil (can be taken
from heater unit), asbestos cov-
ered wire, and a plug. A brass

block  34”X34”X3%"”; brass

strips, band iron for a stand,
fixture pipe, and an inside iron

1 RESISTANCE
co

BAND IRON SUPPORT|

N

3 CONDUCTORS
1 USED ON RACK

PIPE WITH
CAST IRON BASE

NECESSARY WIRE AND PLUG

EXCEPTING TH
CARMON BLOCKS
USE WASHERS ON
© J BOTH BIDFS O
Y ASPESTOS ROARDY
JJarvaLL poTs

USE ASBESTOS COVERED WIRE

2

e
===
e e

—_—

4 CARBONS\

-y

"\,

Note the

neat and attractive appearance

which gives no hint of its home-
made origin.

The lamp ready for use.

meter are necessary, but with
different arrangements of holes.
Mark the hoard with a divider,
lay out the holes, and cut. As-
bestos can be sawed, or a series
of holes drilled outside the cir-
cle, broken off, and filed smooth.
Thin slate can be handled in the
same way. Drill the bolt holes
very accurately in all the pieces.
Next cut three pieces of thin
brass or copper 15”X214”, and
punch or drill holes near the
ends, spaced exactly 154” center
to center of the holes. Now in
the bottom of the mixing bowl,
cut or punch %4” holes with cen-
ters 74” from the center of the

)

A close-up of the carbon holder unit. Note

how the thumb screws are staggered. The

round head bolt fitted with the washer is

the three-inch bolt that holds the various
units together.

Working plan of the assembled lamp; de-

tails of the resistance coil, a set of carbon

blocks, and the front, middle, and back
boards are also shown.

base for a lamp. Bolts, fiber, and car-
bons. For tanning use Sunshine car-
bons.  For photographic work, pan-
chromatic carbons for panchromatic
photographic material, or white flame
tor other subjects and blueprinting.

The most work is on the carbon hold-
ing unit. Cut the brass bar (brass is
much preferred to iron which will do),
into lengths of 34 inch (two pieces),
and one piece 134 inches. Drill 14”
holes for bolting to the base board, and
5/16” holes for the carbons. Note that
the holes for the thumb screws are on
opposite sides, permitting easy adjust-
ment of the screws. Drill and tap the
thumb screw holes for whatever small
size thumb screw you may have handy.
Next prepare the base boards, and get
the boards ready for holding the resist-
ance.

Three boards, each 4 inches in dia-

WWAAW-americanradiohistorn.-.com

bowl. Now you are ready to
assemble the parts.

Put the carbon holder blocks on
with small 14” bolts. On diagon-
ally opposite corners of the block lay-
out, fasten two of the brass strips, so
each goes to a bolt on a small block,
and to the 4” holes on the board. To
save repeating; on all bolts, excepting
where there is a brass strip, use wash-
ers on the asbestos side of the unit.
Hold a thin business card between the
brass units so as to bring them closely
together, hut yet not touching. Tighten
the bolts firmly, hut not too tight. for
it may bhe necessary to shift the blocks
to get proper adjustment. To hold the
various units together. and in the bhowl.
use a 3/16”X3” round-head stove holt
which is threaded clear to the head.
Slip the bolts through the 4” hole on
the carbon unit. making certain the
bolts go through the brass strips. On
the long bolts run a nut down the
threads until the holt is tightened on
the board. This completes the carbon
holder unit of the lamp.

Do this operation very
(Continued on page 849)

carefully.
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Science and lInvention

or the Home

Machinist

By George A. Luers

VERY workshop has a work-

bench. Its height, position and

construction are quite important
to the quality of the work you do. And
in this work, you may have occasion to
tap for special sizes of screws, and pre-
pare dies. You frequently use chisels;
in order to fit up parts, scrapers are in
constant demand; and files of various
types are in constant use. This month,
a full description of these tools and the
workbench are given, with hints for
their use and care.

While the fitting of very large parts
must obviously be done on the shop
floor, the smaller parts to be fitted, as-
sembled, or hand tooled, should be
handled on the bench. It should be
rigid, placed at the correct height for
working comfortably, and provided with
ample light.

For supporting a heavy vise or pipe
grip, the post bench is one of the best
types. Here, as illustrated in Fig. 1. a
post is used as a stand for the bench.
Two pieces of oak or other hard wood,
leld by long bolts, are used to span this
post. A hard wood top an inch and a
half or more in thickness is added above
these beams.

If a portable bench is built, the leg
and top supports should be made as
shown in the sketch. The triple fasten-
ing at each leg joint which assures long
life with maximum rigidity is quite es-
sential. Bolts or screws are preferable
for securing parts of the bench. It is
a good idea to avoid nails wherever

DIAMOND
POINT
CHISEL

)

CHISEL GUARD
FOR THE BEGINNER

Fig. 3—The five general types of chisels. All
should be adjusted to a 60° cutting angle
for work.

e anany amaricanradichictarnsr cam

possible, for the same hammer blows
that drive in your nails will loosen
them.

Omne of the jobs that you can do on
your workbench is tapping for special
sizes or making up odd sized screws to
fit into tapped holes. As the usual dies
and taps cannot be used, it is extremely
helpful to know how these tools are
made.

PROCEDURE IN MAKING A DIE

~ RELIEVE TOP
THREADS AND TEMPER

“-DIE PLATE WITH SERIES OF THREAD SIZES
[ —— MAKING TAPS

END THREADS

/ REED
‘\/"\

FLUTES CUT IN
SIDES AND

TEMPERED

THREAD
RELIEVED

IMPROVISED TAP. USED
Y— FOR CLEARING OUT THREAD DEFECTS
Fig. 2—As the usual taps and dies can not
be used for special sizes of screws, these
directions will help to make whatever addi-
tional ones you need.

Dies, as you will see from TFig. 2,
are readily fashioned from tool steel
plates, slightly thicker than the diameter
of the part to be threaded. The plate
is first drilled then placed in the lathe
and the correct thread chased in the
plate. The hole is plugged and clear-
ance holes are drilled at the sides of
the threaded area. Part of the die
thread must be cut away to allow for
clearance when starting to cut the
thread. A tapered reamer is necessary
for this work. The die is now ready
for tempering. If a number of special
sizes are required, a single plate of
tool steel should be fitted with several
sizes of threads.

This Page for the Home Machinist is
a Monthly Feature of our magatzine.

. lts author is a Consulting En-
gineer by Profession, and is Super-
visor of Ordnance Design at the

Naval Gun Factory, Washington, D. C.

CONSTRUCTION
OF A
POST BENCH

Fig. 1—A well-constructed, correctly placed
workbench is quite necessary for satisfactory
work.

The tap is made from drill rod,
turned with the proper thread in the
lathe. It is then fluted in the milling
machine, the end is reduced to a taper-
ing point and the starting threads are
slightly backed off with the file. Tem-
pering completes the tap. A special tap
for clearing out old threads or under-
sized threads can be roughly and quickly
made as per our illustration. The
thread can he die cut, the metal can he
cut away by grinding for half the di-
ameter, and the tool, tempered. Of
course vou cannot expect a very neatly
finished job with this hastily con-
structed tap.

Too often, the beginner or machine
shop apprentice injures himself because
the hammer misses completely or strikes
the chisel he is using a glancing blow.
Till practice enables the mnovice to
handle a chisel safely he can slip a
leather washer over the tool. It will
serve as an excellent guard while he is

(Continued on page 839)

THREE C(.)RNERED5
SCRAPER

BENT OR HOOK
SCRAPER

- —

i o

7 FLAT OR SQUARE
END SCRAPER

POSITION FOR SCRAPING
SURFACE OF

L AT R .

.

Fig. 4—After you have milled or shaped flat
and curved surfaces, true them with a scraper.
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Try These in Your
Own Workshop

The Best Among Our Home Enthusiasts’ Monthly Hints

OUTER AND INNER’
CUTTING KNIVES

For Cutting Circles from
Wood

OLES from an inch to five inches

and more, in diameter, can be cut
from wood by using this simple device.
It cuts out discs without pulverizing
them, too. A punch guide, two cutting
knives, set screws with which to fasten
them, and a drill chuck are all the neces-
sary equipment. Any blacksmith or
iron worker will shape the sharp parts
like auger knives for you, if you desire
this work done by an expert.—FE. Moen.

This idea can be applied to
other angles frequently used.

ENGRAVE LINE
ON BRASS HINGE OF %
RULE, SO THE MUCH USED
45° ANGLE CAN BE INSTAN-
TANEOUSLY HAD

To Set Your Rule at
45 Degrees

HE 45-degrec angle is the one used

most often in planning work. Why
not mark the measure on your folding
rule so that you will be able to adjust
it immediately at any time, to this
angle? Using a known 45-degree angle,
calibrate the rule by scribing a line on
the brass hinge. It can Dbe similarly
marked for other angles—R. [I"ailes.

Have you entered our model tool contest?

Why not get your share of $3,250.00 in

equipment for your home workshop. See
page 813.

A Sturdy Key Puller

OR pulling any type of key from

couplings, flywheels and pulleys, vou
should have a powerful, rugged puller,
and with hardened jaw and firm teeth
to prevent slipping. The puller illus-
trated is easy to make and very efficient.
—H. Willey.

STRONG
BACK

Fitting a Soft Iron Bar

HE next time you have occasion to

fit a soft iron har into a hole, pro-
ceed as follows: Drill a hole in the bar
slightly smaller than its diameter. Then
drop a ball bearing, which is larger than
the diameter of this hole, into the hole
into which you wish to insert the bar.
As the soft iron is forced down into the
hole, the hard ball bearing will spread
it and hold the bar firmly in place.—
George May.

Z Z L s
STEEL BALL SLIGHTLY LARGER’
THAN HOLE IN BAR
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Using a Drill as a Planer
or Gouge

ERHAPS you do not use a planer or

gouge often, so have not purchased
them. Or perhaps they Dbreak in the
middle of an operation. You may not
realize it, but your drill is a good sub-
stitute for these tools. Merely support
the work upon the tool rest of a wood-
turning lathe, and allow the portion to
be shaped or gouged to come in contact
with the point of the drill. While the
work will not be as perfect as with the
correct tool, it will serve the purpose.—
R. Wailes.

Bench Hook and Mitre
Gauge Combined

BENCH hook, similar to the omne
illustrated, enables you to cut work
to size with a stiff hack saw on the work

45°
MITRE GAUGE\

p >

bench top. In addition, it can function
as a mitre box. If it has no scale in
front, paste or engrave one there. Then
equip it with a left and a right 45-degree
slot on the back cross member.—/R.
Wailes.

For Drilling Holes

ERY often one wishes to drill a
hole in a pipe or other round stock,
but due to the curved surface, the drill
slips and by the time it does catch there
are several marks on the pipe.
I find by cutting cross-lines (X) with
a hack saw (not very deep), having the
crossing right over the center of the hole
to be drilled, 1 eliminate the hazard of
slipping.—E. A. Scheffler.
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Prize Puzzles to Polish

Your Wits

HE Puzzle King presents the thirteenth of a
series of problems, the solving of which will
show if your mathematical ability is bolstered up

by logical reasoning.

Prize winners of the

October puzzles and solutions will be found on

Problem.

page 863.

TWENTY-FIVE DOLLARS [N PRIZES
FIRST PRIZE of $10 will 'be awarded to the person

sending correct answers to the two puzzles, accom-
panied by the best expressed analysis of the Expectations

A SECOND PRIZE of $5 will be awarded for the next
best analysis and correct answers to the two puzzles.

TEN PRIZES of $| each will be awarded to the ten persons
who send the next best analysis of the Expectations Problem
together with correct answers to the two puzles.

Answers must be received not later than noon, January |5,
addressed to "Puzzle Editor,”" SCIENCE AND INVENTION,
331 Fourth Avenue, New York City.

All contestants must abide by the decisions of Sam Loyd,
who will examine all papers and award the prizes.

Papers of identical merit, tying for any one of the prizes,

will each receive the full amount of the prize tied for.

Dealing in Expectations or Exact Mathematics?

HEN well-to-do John Robbins

shuffled off this mortal coil, his
blood relatives, whom he had snubbed
impartially during his declining years,
were left completely in the dark as to
the old man’s distribution of his posses-
sions.

At a meeting of the natural heirs, be-
fore reading of the will, Robbins’ two
nephews and three nieces decided to do
some dealing in their expectations.
Their discussion led to the making of
two separate bargains.

The nieces, Barbara, Celia and Dora,
agreed to pool their prospective in-
heritances and each take one-third.
Likewise, the nephews, Aaron and Ed-
ward, agieed to lump their portions and
divide equally.

It transpired that all five had been
generously remembered, although in
somewhat varied degrees.

Peculiarly enough, the agreements
entered into by the five heirs completely
nullified the decedent’s preferences, in
that all five received like shares under
the terms of their bargaining.

Incidentally, Uncle John left us a fair
puzzle to remember him by.

To the information already set forth,
let us supplement the following facts:

Had the provisions of the will been
carried out, the combined shares of

Aaron and Barbara would Thave
amounted to $14,000. The shares of
Barbara and Celia combined would

have totaled $20,000. Celia and Dora
together would have received $18,000,
while Dora and Edward would have
got $12,000.

Jhere’s enough data from which to

reconstruct Uncle John’s testamentary
intentions. TIlow much did he bequeath

to Aaron, Barbara, Celia, Dora and
Edward, respectively ?

Rolling the Bones

fearn when

’y

S the uninitiated soon
they venture to “roll the bones
with experienced “crap” shooters, the
apparently simple game of chance is
anything but a fair gamble. Leaving
out of discussion the fellow who prac-
tices sleight-of-hand tricks and makes
the cubes behave as he likes, there is
vet the theory of chances involved in
the game which makes it a “sure thing”
for the adept
when playing
with the tyro.
The skilled
player knows the
exact mathemati-
cal chances for
making the “crap”
plays of 7 or 11,
and is also posted
on the exact odds
for and against
repeating the
numbers thrown,
(other than 2 or
12) which repeat
constitutes a win.

These calcula-
tions are readily
worked out by

one versed in the
elementary laws
of chance, but
the original game

of craps, which came from India, is a
more complicated problem, for the rea-
son that three dice are thrown instead
of two.

To consider only one feature of the
old Hindu pastime, let us see who can
figure out the chances for throwing
three dice, in a single throw, so that
they add up 7 or 11.

________uwanv-amaoricantadiohistorvycom. . o
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Meteorites

(2372) Mr. Andrew
Bedford, Mass., writes:

Question 1. Professor Luytins states
in his article that the giant meteorite
which fell near Grootfontein, in South-
west Africa, has its thicker portion rest-
ing in a hollow formed in a bed of lime-
stone. It is my belief that the lime-
stone, which is softer than the hard rock
which supports the other side of the
meteor, sagged because of the weight of
the meteor, and the meteor being in a
molten state at the moment of impact,
flowed into the depression.

Question 2. Isn’t it possible that the
earth’'s magnetic north pole acted upon
the meteor as it approached the earth
and turned its mass in a north and south
direction?

Answer 1. Granting the possibility
that this meteorite was able to make a
dent in the rock upon which it fell, we
must bear in mind that although a me-
teorite attains great heat during its ap-
proach to our world, it does not reach
the earth in a molten state, and there-
fore would not flow into a form which
the force of its impact would dig.

Answer 2. A meteorite moves at a
tremendous speed. Its momentum is

Perry, New

MAGNETIC

such that it is impossible for the rela-
tively weak influence of the earth’s mag-
netic force to deviate it from its course.
Although a meteorite does not reach its
melting point in its travel to the earth,
the mass becomes red hot. A red-hot
body cannot be magnetized and there-
fore any magnetic field through which
the meteorite passes would not affect it.
It is questionable if it had polarity.

An Acetylene Generator

(2373) Mr. John D. Walker, South
Bend, Ind., writes:

Question 1. T would like to build an
acetylene generator. The one I want to
make must be simple, cheap and capable
of being handled with safety. Can you
furnish me with plans or a description
which would enable me to assemble the
unit which I require.

Answer 1. A very satisfactory gen-
erator can be made from two cans.

The covers of both cans are removed
and one of them is filled with water.
The other can, which must be of such a
diameter that it is able to slide easily in
and out of the first can, is fitted with a
plug bottom which can be unscrewed. A
fine mesh screen cone is attached hy its
base to the bottom of the can so that it

Science and Invention

Conducted by
Seymour A. Davidson

can be filled with carbide when the plug
is taken out.
—_—_

- P
T f GAS OUTLETY
lh 41

0 SCREW TOP

L

WEIGHTS |
The handy work-
er can make this
efficient automa-
e tic acetylene
generator by fit-

ting two dis-

carded milk cans

with some of the odds
and ends usually found
about the workshop.

Cost is negligible.

INNER
A WIRE CONE

CALCIUM
CARBIDE

The two cans are now fitted together.
The weight of the floating can forces it
down until the carbide filled cone makes
contact with the water. Acetylene gas
is immediately generated and imparts
buoyancy to the can, which rises so that
the cone no longer touches the water,
resulting in a cessation of the produc-
tion of gas.

As gas is drawn from the generator,
the cone again touches the water and
the above described process repeats
itself.

Should the acetylene be produced too
quickly or in too large quantities, the
excess gas will bubble out through the
water between the two cans.

CanWe Survive aHard Fall?

(2374) Mr. Matthew Burns, Tren-
ton, N. J,, writes:

Question 1. My {riend and I had an
argument about how a man would be

4000 feet is a long
way for a man to
fall freely. However, -
the men who made
jumps of this nature :
have reported that :
they were in com- |\ atroRe cuuTe
plete possession of ;

' I OPENED

their faculties dur- Al
ing the speedy <
descent. f

The Oracle is devoted to ques-
tions of general interest to our
readers. Direct mail answers
will be given at the rate of fifty
cents per question.
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affected in a fall from a great height.
I claim that the man would live until he
struck the ground. My friend claims
that inability to breathe while traveling
at such a high rate of speed would cause
the man to sutfocate. Who was right?

Answer 1. Until recently the popular
theory was that difficulty in breathing
incurred in a long fall would kill a man
before he made contact with the ground.
However, daring aviators have dis-
proved this theory by dropping far
through space before opening their
parachutes. We cite as an example the
case of Harold Whitby, who traveled
4,000 feet before allowing his parachute
to control his descent.

Does the Piston Stop?

(2375) MNr. Clarence E. Walberg,
Worcester, Mass., writes:

Question 1. I have been very much
puzzled by the piston action in a motor-
car engine. People whom I have quer-
ied have given me conflicting answers.
Some say that the piston comes to a
dead stop at the top of each stroke in
changing direction. Others claim that
the piston not only comes to a dead stop
in reversing its direction, but that it also
goes through a deceleration period in

YR, HERON N0 163

Section of a typi-
cal cylinder is
shown. The dotted
lines indicate the
position which the
piston assumes at
the bottom of its
stroke.
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coming to a stop from the high speed
at which it is traveling up the cylinder
wall.  Assuming that there is absolutely
no play in the crankshaft or piston bear-
ings, these being theoretically perfect,
what actually happens?

Answer 1. As stated in your question,
we shall assume in this discussion that
the piston and crankshaft bearings are
theoretically perfect, permitting abso-
lutely no play.

The piston attains its greatest height
or lowest depth in the cylinder when its
position is such that the connecting rod
is a continuation of a diameter of the
circle, which is described by the move-
ment of the crankshaft. We shall con-
sider the first case.

This condition prevails only when the
crankshaft is at point “A”> A point by
geometric definition possesses neither
length, breadth nor thickness; it is
merely a location. As the crankshaft
is always in motion, every point on the
circumference of the circle through
which it passes is either approaching
“A” or receding from “A” by definition.

(Continued on page 849)


www.americanradiohistory.com

January, 1931

Fig. |—The finished bedstead in oak, 4
ft. 6 ins. wide.

THE BEDSTEAD
TO match the dressing table de-

scribed last month, the bedstead
illustrated here is allotted a width
of 4 ft. 6 ins., the head and foot heing 48
ms. and 28 ins. high, respectively. For
a 3 1t. bedstead deduct 18 ins. in length
from items C, D, E, F, G, H and 1, and
keep one set of facings to each panel.
As a guide to finish, the base (D) is
intended for ebonizing, also the top
panel facings; the rest of the hedstead
might be of blue oak.
The head posts (A) and rails (C, E
and F), together with the foot posts
(B) and rails (C) should he of

Science and Invention

Making a Compact
Oak Bedroom Suite

Part Il

Bedstead and Tallboy

Cabinet

By J. E. Lovett

as their decoration four sets of raised
facings, grouped up to either side
of the centre. All facings ure allowed
1% in. of thickness. Those (J), next
the panel, should be in white sycamore,
while the top {facings are in ebony or
in birch ebonized. Glue to the panels
and stop any pinholes. When polishing,
use only white shellac on the facings,

Fig. 6—The finished tallboy cab-
inet in oak, 4 ft. high by 2 ft. 6

ins. wide.

THE TALLBOY CABINET

For modern use the bedroom tallboy,
Fig. 6, stands about 4 ft. high. The
drawers at the top are accommodating,
while the enclosed cupboard below is
intended for the week-end suit-case and
a trousers press, or (alternately) for
millinery purposes, boots and shoes, eic.

selected, straight - grained oak TR T B 3 CARCASE
for first choice. Fig. 2 gives all g T - n° | '\‘“"% T
the necessary sizes for shoulder- L LR : /‘ 1 | The items required for the
ing the rails, and Fig. 4 shows 3 { . G carcase are the ends (P), top
th;ee mortis,es on %he inside D——zo Yy SR ; (H), bottom (J), (ll'a\(ver)’raills
edges of each of the head posts i i j n I’ (K), and division clamp (O).
for the corresponding tenons of ———— e <9 : Fig. 8 gives a general survey
the head—ralls]. Between the two r--|, = — Y of the constructional preparation
tenons on the hottom of the e I + ior the separate pieces. The
head posts and also on the edges % Fr Hlid Stk e : ends and top should be of quar-
of the rails, grooves to a depth t 5 F g_ tered straight-grained oak, but
of %; in. must lbe wolrked for I ik f; " 3 i plain oak will suffice for the hot-
n L 4 ' : : :
3:?5 )Oitl(l)élll he;( plqee (IGe)'lcr —— i o 1 j ton;r_ }Eozfrdl' 1S‘elect gogl)(l, %nlqd
pa » 0t course, beng == ¥ i stu or the drawer rails. e,
clamped up with the rails. T : 9 shows the development and

The panels (H and T) Fig. 2,
may be of oak-faced plywood,
and are simply pinned and glued
to their respective frames. If,
however, a thicker panel is desired,
a suitable section is given in Fig.
5. This entails much more lahor, but
is recommended because of its strength.

To some readers, the space behind the
oak plywood panel on the foot end may
appear unsightly. To remedy this, a
suitable wood moulding might be intro-
duced; (or better still) an oak plywood
panel might be used on both sides of
the foot end frame. If the latter idea
is adopted, a vertical rail, placed cen-
trally Dhetween the
foot posts andten-
oned into the top
and bottom rails,

Fig. 2—Scale elevations and sections of head and foot ends

of bedstead. Plan given at right.
as they are intended to be tinished in
their natural color.

Wooden sides with 10-in. French
castors would be a decided improve-
ment, inasmuch as the bedstead may
easily be swung out for sweeping the
floor. If iron sides are to be used,
iron corner bracket French castors may
be used. One-inch domes of silence or
brass bowl castors are good and cheap
alternatives. Do not leave the corner

peosts without castors or the domes.

finish of the mitre dove-tail,
which is the intended joint for
top and ends. This is rather a
tricky joint to cut and will re-
quire caution, both in marking and
making to bring both dovetails up to a
neat and effective mitre. As alterna-
tive joints, the double lap dovetail or
tongue and groove would make an effi-
cient substitute.

The ends (P) are clamped on the
front edges to allow the drawer sides to
stand clear. Work tongues on front
edges of ends and groove the end
clamps correspondingly.

In Fig. 8 are seen the rebates on
the bottom edges

i of the ends for

PLAN

e
L Mo

would be advis-
able.
As the base

(D) is intended

for ebonizing, it
might be of close-
grained birch,
shaped as in Fig.
1 and stained and
finally fixed by

screwing up into

HALF FLAN o
OF DRAWERS 19

RA

R

the bottom rail

L STALE TN incwER’
3 i

the carcase bot-

s o tom. Rebates

o ¢ o across the ends

z 1 for the cupboard
e ; top (Q) must be

11 worked 3/16 in.
deep and to a
width of 9/16 in.
Groove the car-

ELEVATION WITH
_ || poors removea A
fs 57 b 57

SPACE FOR
= | PR case top across
ThovacR ontss the grain to a
R [ depth of 14 in.

) and width of 34

e A | in. for the drawer

(C}.
The foot and
head panels have

Fig. 7—Elevations of tallboy cabinet with doors closed (left) and open (right}), sections

and plans in centre.

MAAMAL S okioanradiabictaon, ~nny

division (N), and
in line with (Con-
tinued on p. 858)
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Scientific Problems
and Puzzles

Resonance in Tuning Forks

OUNT two similar tuning forks

on suitable resonance hoxes and
place them a few feet apart. If one
of the tuning forks is set vibrating for
a moment and then stopped it will he
noticed that the other fork is vibrat-
ing. Does the second fork receive its
energy principally from the souud
waves that strike che prongs of the
fork or from the waves which enter
the resonance box?

Where Will the Air Go?

HE movements of air currents have

engaged the attention of numerous
scientists. Their studies have brought
to light many heretofore unknown and
interesting facts. In accordance with
definite laws and the knowledge which
modern science has given us, in what
direction can we safely say air will
blow if pushed south?

What a Gallon of Gasoline
Will Do

ASOLINE distributors are extol-
ling the virtues of their products
in nation-wide advertising campaigns.
The thought has often been expressed
that it is not the individual fuel, but

By Ernest K. Chapin

the efficiency of the consuming motor
which counts the most in deriving the
greatest amount of work from gaso-
line. To illustrate our point: If auto-
mobiles were 100 per cent. efficient,
woutld a gallon of gasoline vield energy
sufficient to lift four ten-ton trucks to
the top of a mountain a thousand feet
high?

Effect of Static Electricity on
Water

HARGE a rubber comb with static
electricity by rubbing with a
piece of wool or silk cloth and bring
it near a dripping flow of water.
water drops will immediately coalesce

RUBBER
HOSE

WATER // A
JET//' CHARGED

comB
to form a continuous jet. When the
comb is removed the jet will again break
up into separate and individual drops.
Are you able to explain this phenome-
non ?

The Radiation Teeter-Toter

SIMPLE teeter-toter is set up as

indicated in our diagram. Bearing
in mind that the bulb which occupies
the higher position will alwavs be
shielded from the sun’s rays, can you
explain the operation which enables this
device to maintain motion as long as the
sun shines upon it?

The.

Water-Pipe Elocution

ISCONCERTING and startling is

the loud hammering sound which
is so frequently heard when one turns
off a water faucet. Have vou noticed
whether this disturbing reaction is apt
to be more violent in the case of a hot
water faucet than in that of a cold
water tap? Can you adequately sub-
stantiate your answer ?

How Heavy Is Air?

E commonly think of the atmos-

phere about us as having no
weight. However, if the air which is
present in an ordinary five-room bun-
galow were liquefied, do you believe
you would be able to lift the vessel
in which it was contained?

The Thrust of a Ladder
Against the Ground

F a ladder leans against a smooth

wall, do you think that the thrust
of the ladder against the ground is
equal to or more than the combined
weight of the ladder and the load which
it is carrying?

Answers to These Problems Will Be Found on Page 852

WWAW- americanradiohistorvy com
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The band saw nearly
completed.

HOSE serious-minded individuals

whose hobby takes them to the

home workshop, will get a real
thrill {from constructing this useful and
practical machine tool. The construc-
tion is {airly simple but must be ac-
curate. The results are astounding and
will save many calories.

The frame, in fact the entire machine,
with the exception of bearings, shaft,
tilting device and thrusts, is constructed
of five ply fir, three-quarters of an inch
thick. This material can be purchased
at some lumber yards or cabinet works.
One slab three by seven feet will be
sufficient with plenty left over.

It is best to lay out the frame design
on a piece of building

Science and Invention

Build This Band Saw
of Laminated Wood

By H. O. Harris

is much easier and simpler to handle.

The two outside pieces are cut alike,
while the inside will eventually have a
slightly different measurement at two
points. However, this need not prevent
you from cutting all three pieces at
once. After cutting, put all three pieces
together, even up as much as possible
and bolt firmly together, using quarter
inch carriage Dbolts two and a half
inches long, with washers. Clamp in
the vice and with a spoke shave and
plane even it up all the way around.
You now have three pieces of five ply
lumber, aggregating two and a quarter
inches thick, and very strong. Now
take apart, clamp the two outside pieces

823

The finished band
saw, with driving =

motor in position. Note the
lamp to illuminate the table.

Cut three pieces of the ply wood, that
will just fit across the slots, snugly but
not tightly; they are of the length of
the flange-diameter, which is three and
a half inches. Clamp these together
and hore a seven-eighths inch hole ex-
actly in the center and also bore the
same size hole in the top of the frame,
to come vertically above the center of
the slots, taking care to get both
straight. These holes are for the bear-
ings, upper and lower.

For the hase, two pieces of ply wood
five inches wide and fourteen inches

paper according to the
drawing, Ilig. 1. lLay
off three rectangles on
the slab and mark the

posite sides of the two
outside pieces. Be sure
they are correct, for
vou will need them
later. I.av on the tem-
plate, whose correspond-
ing lines coincide with o
those on the slab. Mark
the two outside pieces
with the grain running
up and down, while the
middle piece is marked
with the grain running
crosswise.

Just a word about
cutting, that is if you
do it yourself. You
may nail the three
pieces together and
have it cut; it will save

all the way around, and
screwed to the under
side of the feet. Iour
angle or corner irons
are holted to the frame.
_?' The base is drilled and
T the whole bholted to a
strong rigid bench.
Purchase four half-
inch floor flanges and
two half-inch hrass nip-
ples three and a half
inches long. Have the
threads on the nipples

k long are cut, beveled

-
| ]

) run down so they will

screw into the flange
side of the floor flange
all the way through to
a tight fit at the other
end the threads should
be run down a good
quarter of an inch
further to a loose fit.
This is important. Take
the floor flange with the

|
N

some work but it is fun

2 nipple screwed tight to

to do it yourself. The

L SIDE VIEW ~

= FRONT. VIEW ~

your machine and have

writer cut each piece
separately on a jig saw.
You can do it too.
With the hand saw cut
the lines 1-2, 3-4,
and D-5; then with
the jig cut the
curve of the hack,
6-7, and cut the
curve running
through 2 and 4.
. Save the material
cut out as it 1s
used for the wheels
and table top. Do-
g ing the cutting
; in this manner
et Will save con-
Compare this view with  siderable weight
the diagram, Fig. |I. and the lumber

Fig. 3:—Side and front elevations of the completed saw, showing how the

various parts are fitted together.

together and cut the adjustment slot in
the base, using a fine hand saw. Cut
the arc on the iront as true as possible
on the jig saw. Cut the slot, which is
one inch narrower, on the middle piece.

Turn a disk out of three-quarter inch
ply wood whose radius is equal to that
of the arc in the outside pieces, and
cover the edge with sandpaper. The
method of securing the ends of the sand-
paper strips to the disk with slots and
wedges is shown in the drawing Fig. 4.
Sand out the two arcs to the correct
dimensions, heing careful to hold the
work parallel to the revolving disk.
You now have a perfect arc.

— v amaricanradiohicstarns com.

the nipple hored for a
five-eighths inch shaft.
Square off the flange
and hore the outer rim.

This can all he ma-
chined with one
chucking. Fourteen
inches of shafting
will be plenty,
and this can be
cut with a
hacksaw to the
correct length
as the two
shafts are not
of equal length.

The top bear-
ing is slipped .
into (Cont’d View showing underside of
on page 840) saw table.
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Wrinkles and

To Replace Strong Coil Springs

Y inserting two pieces of wire in

the spring as shown and compress-
ing in a vise, after which the wires are
drawn tight and the ends of each
twisted together, strong coil springs
may be easily replaced.

Then cutting the wires which com-
press the spring with a pair of wire
cutters after the spring is in place, will
complete the job.—Josep/i D. Ambrose.

Smelling Salts

N a small watch crystal mix 15 c. c.

of ammonium carbonate and a few
drops of oil of lavender. Put this
mixture in a small vial and keep it
corked except when it is used.—Benja-
man Heller.

Wood Scraper

NY man who works with wood may
"X have an old block plane iron which
he can use as an ideal scraper. Merely

~p PLANE IRON,

WOODEN
HANDLE

u -
2 o T A =

sl .

1
¥
1
o
\
i
A

take the blade and cut the top portion
off straight (or vou can leave it as it
is). Then get an old handle, drill or
burn a hole through it at least large
enough to hold a 3/16” bolt. Put the
blade on, the bolt through the handle,
and tighten the nut.—F. M. Edwards.

Science and Invention

SLIDING DOOR -
v

e

‘—_— 1
HASP MADE FROM %
STRAP 1ROM j WALL
J

First Prize, $5.00
Two-Way Entrance

OU can lock sliding doors on the

inside and outside with padlocks
and enter from either side with the de-
vice illustrated, which is made of strap
iron. Tt will also apply to doors that
slide against a post or wall.—Dr. J. J.
Edwards.

Water for the Laboratory

N electric soldering iron will be
found wuseful in heating small
quantities of water, but the point must
be on watertight to protect the heating
element.—Robert Huish.

To Prevent Being Poisoned

ERHAPS the following hint will
prevent the accidental taking of
poisons. Push several very small tacks

STRIP OF
ADHESIVE
TAPE

the
The

that

adhesive
points project from the dry side.
strips should then be placed around

through tape so

boxes or bottles containing poison.
Anyone picking them up hurriedly will
immediately realize, when he is
pricked, that he is handling poison.—
Jack Ridenour.

$5.00 is paid each month for the I
best Wrinkle or Recipe accepted l
and published in these columns.
All others used are paid for at

{| reqular rates. Address: Editor,

| Wrinkles and Recipes.
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Recipes

Air for the Blowpipe

ENTISTS and mechanics often

find it convenient to have air for
their blowpipes, but do not have a small
compressor for the amount of work. In
this case a vacuum cleaner can be ob-
tained from a second hand store for a
dollar or so which will serve the pur-
pose. A connection can readily be made
to be put in the place of the dust bag
attachment. This can be connected
with the blowpipe by means of a piece
of rubber tubing. It will also be con-
venient to have a switch at the motor
and a resistance coil in the circuit could
be used to control the amount of air.
—Edward L. J. Prudhommne.

Open Fire Grate
for Camping

N improvised open fire grate can be
made by detaching the luggage
“gate” from the running board of the

4
COOKING &
UTENSIL=~~

LUGGAGE
CARRIER

automobile and placing it over two logs
in the manner illustrated. A fire is
kindled between these logs and an im-
promiptu hot breakfast can be had on a
chilly morning, with the aid of a frying
pan and coffee pot. The motor tourist
who has no room in his car for a camp
stove will find this particularly helpful.
—Lieutenant Buckley Barrett.

If Your Paint Brush Sheds

ARNISH will hold the bristles in
a paint brush that has a tendency to
shed. With the bristles turned upward,
pour a spoonful or two of clear varnish
upon them. Keep the brush in this

vertical position until the varnish drys,
usually a day or two—Mvrs. H. E.
Chirisman.
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Self-Tuning Device

NEW and outstanding novelty is

a new 24-hour self-tuning device
recently introduced by Lyric Radio. In
the centre of this device is a watch,
and around it are arranged 96 little
levers which pull vertically out in ten
graduated movements. Each lever cor-
responds to one fifteen-minute period of
the day. Also mounted in the centre
of the device is a tablet graduated in
nine divisions, each one of which can
be lettered by the user to correspond to
his nine favorite stations. If. for ex-
ample, WJZ is No. 7 on the tablet, and
it is desired to hear that station’s pro-
gram between 6.15 and 7 p.m.. the levers
marked 6.15, 6.30, and 6.45 o’clock are
pulled out to the graduation marked 7,
but the set is not switched on. There
is no need to worry further, or keep
an eye on the clock. Promptly at 6.15
the radio set will be automatically
switched on, and will remain on. tuned
to WJZ. till seven o'clock. During the
course of the program, further levers
may be set for any of the other sta-
tions, at any other times, and as soon

as one desired program terminates, the 4
set will be automatically tuned to the

next station. If it is desired to switch
off the set at any predetermined time,
the lever corresponding to that time is
pulled out to the No. 10 graduation,
and at the termination of the program
at that time the set will be automatically
switched off.

R PN e

A Battery That Breathes

NEW “breathing battery” which

literally takes oxygen from the air
as its source of long life and constantly
sustained voltage has recently been
placed on the market. The essential
life-giving oxvgen is drawn into the
battery directly from the air instead of
heing supplied by oxygen bearing chemi-
cals and minerals built in to the bhattery,
as heretofore. With an unlimited sup-
ply of oxygen available, this new bat-
tery is said to have remarkably long
life and, in contrast with other forms

Science and Invention

hat's New
In

Radio

of hatteries, maintains a practically con-
stant voltage throughout its life with-
out recharging. A special carbon elec-
trode functions as the lungs of the hat-
tery, from which it gets its name “air
cell.” It will run a 7-tube rveceiver,
using the new 2-volt tubes, for a year.
if the set is used three hours a day.

Jenkins Television Programs

Test radiovision programs are being
transmitted nightly except Saturday
and Sundays, from 8 to 10 P. M.. East-
ern Standard Time, by Station W2XCD
of the DeForest Radio Company at Pas-
saic. N. J. The signals, transmitted on
2065 Kc., are of the standard 48-line, 135
pictures per second category. The
power is sutficient to cover New York
areas.

A Portable Test Oscillator

'"HIS instrument should appeal par-

ticularly not only to the laboratory
worker but also to the retail radio dealer
and service man. In a readily portable
form, this instrument combines a vari-
able frequency R.F. oscillator with a
range of 1,500 to 550 Ke., with fixed
frequency oscillators of 175 and 130
Kec., with a vernier for the variations
required for aligning the I.F. stages of
superheterodynes. It is equipped with
an output meter for visually indicating
resonance. It operates on 110 volts A.C.
60 or 25 cvcles. or 110 volts D.C.. or
external batteries for filament supply.
and on one small “B” battery for plate
supplv. A compartment is provided for
the “B” battery. The signal intensity
may be varied over wide limits. and the
instrument is completely shielded and
mounted in a durable carrving case,
camplete with special leads and full in-
structions as to its operation.
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Combination Set Analyzer
and Tube Checker

LSO of interest to the dealer and
service man is the new Flewelling
combination analyzer and tube checker.
This instrument combines in a single
leather carrying case a complete set
analvzer and A.C. tube checker. It will
make a complete analysis of all circuit
conditions existing in any radio receiver
or electrical apparatus within the limits
of 800 volts A.C. or D.C,, and current
up to 100 milliamperes. The instrument
is manufactured for use on 60 cycle
110-115 volt A.C. circuits and can also
be furnished for use on 25 cycle 110-
115 volt and 60 cycle 220 volt A.C. cir-
cuits. A complete tube checker is in-
cluded, together with a reference chart
of tube ratings, engravel on the panel
as an integral part of the instrument,
thus permitting not only a complete
analysis of the circuit of any receiver,
but also an independent check on all its
tubes. The instrument is operated by
means of push buttons, and eleven
meter ranges are available through the
use of pin jacks for external testing.
The whole instrument is fully protected
by circuit arrangement so that no dam-
age can result from incorrect operation,
accidental or otherwise.

Instruments such as these serve a very
great number of purposes and enable the
trouble shooter to find out in the shortest
possible space of time exactly what is
wrong with a radio set, and where.

Automobile Radio Battery

'\/VITH the ever-increasing popu-
larity of radio on automobiles
these days, it is perhaps not surprising
that battery manufacturers are turning
their attention to the production of spe-
cial batteries for such use. The type
illustrated here was used by the Byrd
Antartic Expedition. It is of the same
construction as all Burgess batteries,
with seamless zinc cans, paraffined con-
tainers, shock-proof and waterproof.
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The SAFETY

This Department Is Conducted by and for You. Expressions of Opinion or

A Glider from Science and

Invention Plans

AM enclosing two views of a glider

manufactured during past vacation sea-
son from specifications given in your
August number,
1929, by George
A. Gerber. It
was built at an
expense of
$15.85, and we
find the same
very satisfac-
tory, due to en-
larging the
wing spread to
14 feet, instead
of 12 feet as

shown on
sketch.

I am a member of the local High
School Glider Club, and have built a

larger model than this one with the help
of the other members.

We thought you might be interested in
knowing and seeing a view of the glider
manufactured by myself without any help
during the past vacation season, and wish-
ing you further success with your maga-
zine, which I rcad from cover to cover, I
am

Heryax G. Deurer, Jr,
Lebanon, Pa.

(We certamnly are glad to hear from
you and appreciate the photographs which
you so kindly forwarded—Ebpitor.)

One of the views of the glider Herman G.
Deurer, Jr., built from our Eglans.

Even China Has Puzzle Fans

DON’T know whether these solutions to

your contest will come to you within the
time limit.

I find that T can solve practically every
one of your puzzles, but there is not suffi-
cient time for
my letter to
reach vour of-
fice, and I there-
fore have to
give up every
chance to en-
gage in these
contests. -

[ don't think
that you would
care to exclude
the right of en-
tering contests to any of your readers who
live outside of America. Is it not possible
that the interim he prolonged?

I am a Chinese high school boy and a sub-
scriber to your magazine. I received your
publication this morning and mailed this let-
ter in the afternoon, after spending but a
few hours in solving the puzzles.

S. K. Kao,
Shanghai, China.

(Your letter arrived just one day late. An
air-mail stamp would have carried it to its
destination on time. We will try to arrange
our future contests so that cven those in far-
off lands will have ample time to solve the
problems and send in thelr replies. We
thought that we had done so in this case—
EpiTor.)

Now a Brickbat for the Family
Doctor

AGE 347 of Sciexce anp InveNnTION, mid-

dle of column on the middle page, in
an article entitled “A Bouquet for the
Family Doctor” was read by me. After
that I read the reply of the Editor. (This is
in the August, 1930, issue.)

I don’t think medicine has done any
good to mankind. Not only do I think it that
way, but I am sure of it. Chemistry, natural
and unnatural, furnishes the authoritative

claim.

Your reply
was, as I have
seen, based on
statistical
figures, which, as
any sensible

man can clearly
see, mean noth-
img At allil
FFactors or
figures are only
figures and no
more, and sta-
tistics are an
unreliable authority. Before statistics could
be a true guide, the cause of things and re-
sults of things, condition, envirohment, edu-
cation, training and all that should be taken
into consideration, and not only base your
statistical figures as due to the introduction
of the poisonous, filthy serums administered
to the patients at a certain period. It is
1rue that the people vou mean may have
been inuoculated or poisoned, but their in-
jections could not alone Dbe considered as
the foundation or main cause of the decrease
of decath, since the regular practice of inject-
ing serums had been put into use sensibly
or insensibly by medical devil quacks, that
only could live by trying to make conditions
worse.

Give me examples of the serumized
people who possess the best health and clear-
est brains. None! 1 can give you thousands
of examples of the non-serumized class who
possess the healthiest babies and clearest
brains and are the hest citizens on earth you
can find. To satisfy you let me give you
one, just only one, Mr. Bernard Shaw. He
even defied inheritance. What is he now?
You know it. Write to him and you will be
convinced. Then after all you will give up
claims for better conditions based on sta-
tistics, bunk all the time. Permit me for
being so rough. But nature is rough. The
truth is rough when once its course is

WWW-americanradiohistorv-com

violated. But its roughness is of the true
kind. So no need for apology.
The truth about people going wrong.

especially those under the sway of medical
quacks, is that business, in order to gain
money for food, is behind all their purposes,
instead of sincerity and true service for the
greatest good of all. Do away with doctors,
They are all quacks. They got over their
quackiness only after resorting to natural
means of prevention.

Of course. iodine and mercurochrome are
needed for minor cuts but they can be made,
not by doctors. Doctor quacks will soon die.

N. Pascuar,
Seattle, Wash.

(When two communities, practically adja-
cent, having substantially the same weather
conditions, being peopled by the same class,
and living under substantially the same en-
vironment, have different smalipox death
vates, and when a smaller death rate is
found in those areas where wvaccines are
compulsory, the inference is obvious. When
one town reduces its death rate while vac-
cinations are enforced, then suddenly de-
cides to dispense with them and finds that
the death rate again increases for the same
disease and upon restoring the compulsory
treatment, discovers that the death rate is
again decreased, the inference is also ob-
vious.

The mere fact that one man or a dogen
has lived to a ripe old age without employ-
ing some of the modern methods of wmain-
taining health, is not an indication that the
peofle of the entire country, under similar
conditions and environment, would also live
to a ripe old age without having dispensed
with the various means and methods that
modern medicine has discovered. We know
of some savages who have lived to a ripe
old age. Nevertheless, the death rate
among them is considerably higher than that
in civilized communities where the popula-
tion may be more dense and where acci-
dental death is more frequent.—EpiToR.)

Pooh-Pooh

LANCING through your current is-
~ sue, I note on page 388 some illustra-
tions and a brief note concerning the new
Hudson Bridge, now in course of construc-
tion. The note states that the great span
will be 3,500 feet long and “the greatest
suspension bridge in the world.” Splendid!
But will it hold that honor long?

We of this coast and San Francisco, and
the San Fran-
cisco Bay re-
gion think it
will not.  As
witness the pro-
jected  Golden
Gate Bridge,
whose plans —
now finally ap-
proved — call
for a span 4,200
feet long, or 700
feet longer than
the impressive
span of the Hudson Bridge.

I enclose a clipping from the San Fran-
cisco Chronicle giving some data on the
Golden Gate Bridge. I feel sure that
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Comments Are Welcome. Please Address Them to Editor, Science and Invention

SciENCE AND INVENTION, as well as its
readers, will be interested in the figures
there given, and in the fact that a favor-
able vote on the bond issue for building
the bridge, to be held in the near future,
is the only remaining obstacle to such
building. The Bridge District which the
directors designated has been created by
law, the favorable report by engineers
upon the borings for piers has been given;
plans were finally approved by the War
Department; and also by Bridge District
Directors. There 1s strong public interest
in the project, the need for which is great.

We on this coast sometimes feel that the
East Coast does not alwavs keep informed
upon our doings even when they are of
general interest. So, though only a lay-
man in engineering matters, [ take the
liberty of writing the above, and to say
that there scems good reason to belicve that
the bond issue referred to will be au-
thorized and the worl will proceed.

May I add that the San Francisco Bay
District has another big bridge project:
viz., the Bay Bridge, to span San Fran-
cisco Bay from San Francisco to Oakland.
It will be quite a different type of bridge—
cantilever I believe—much_ longer, with a
number of spans, the longest two of which
are to be 1700 feet each. As the entire
bridge will be several miles long, and will
join the East Bay region to San Francisco,
the project is perhaps even a larger one
than the Golden Gate Bridge. Taken to-
gether these two projects should give the
San Francisco Bay metropolitan area a con-
spicuous place in the engineering world;
and they will minister to the needs of one
of the world’s greatest seaports; one with
a bright future. as strategically the center
and focus of this coast’s growing trade on
that ocean that is becoming the bearer of
an ever larger and larger share of the
world’s commerce.

‘HariLax BatLev.,
San Francisco, Cal.

(Back issies of SCIENCE AND [NVENTION
magazine have coniained arlicles on the
projecied Golden Gate Bridge and also on
the San Francisco Bay Bridge, from Sanw
I'rancisco to Oakland.

The editors of this publication i(ry to
keep in touch wilh things ihat go on
ihroughout the world. It 1s natural that a
project as wmomentous as cither of these
twa wounld not pass unnoliced —EDITOR.)

We'll Be Swell-Headed Soon

UST a few words of praise for the

SciENcE aAnp INvExTION magazine. It
is a wonderful makeup of news; a thor-
oughly  enjoy-
able and inter-
esting  current
of inventions,
and a whole-
some and mag-
netic book for
the minds of
both young and
old. T am spell-
bound when
reading the dif-
ferent articles
about  science,

the most wonderful thing in the world of
culture and education. It certainly shows
that the editor knows what he is putting
in this magazine. I just happened to pick
up a copy of this magazine at a leisure
moment. and, after reading that issue, I
have a hard time waiting for the postman
to bring each month's issue. Here’s
wishing it many, many years of success.
Mary L. FaxNING,
Chicago, IIL.

(We too hope that you will continue to
en)oy SCIENCE AND INVENTION magazine
for nrany vears to come.—EDITOR.)

Air Stations on the Tops of
Skyscrapers

AS a constant reader and mterested in
the progress of your magazine, 1
thought that you might be interested in an
idea which I think is the most practical
way to solve
the Airport
Problem in
large cities.

It seems to
me foolishness
to build a large
skyscraper only
to adorn the
air with its
slimness and
heauty, when it
could also- act
as a huge
column to support an overhead airdrome.
There is no doubt that more bhuildings
such as the Empire State Building are in
the future anticipation. Then why not lo-
cate them and design them to support huge
trusses which, in turn, would support a
large airdrome. Not only would such an
idea assist air travel, but would en-
courage it, because many fear to dive from
1000 feet altitudes to the ground. With
the airport higher than natural building
obstructions, what need would there be to
dive to earth to land?

_ The cost of such a project would be
immense, but like the Holland Tunnel I
think it would rapidly pay for itself.
FeELix A. WALLACE,
Brooklyn, N. Y.

(Practically every architect foresees the
possibility of erecting huge landing plat-
forms on the top of some of our buildings.
As a matier of fact, the “Empire Staie
Building” in New York City will have a
dirigible mooring mast at the iop. It is
not likely that future aircraft will require
a long run-way. It is very possible that
sufficient landing space will be found in
an arca not greater than 50 feel square for
the commercial aircraft of tomorrow. We,
therefore, do not agree with our architects.
While a landing platform on the top of an
isolated building may be good praclice. the
top of the structure need not be built en-
tirely flat to take care of the planes cven
25 vears hence. . Nevertheless, such a pro-
ject has been considerable inierest to the
editors of SCIENCE AND INVENTION and the
readers of this publication have seen simi-
lar plans time and again—EnrToR.)

e ann amaricanradiohistarycom. .

America's Gliding Boat

BEING a constant reader of your maga-
zine SCIENCE AND INVENTION, I saw a
small article in the October number, Vol.
XVIII, No. 6, on page 512 regarding a
new glider boat. as used in Germany, and
would like to draw your attention to the
fact that this is strictly an American in-
vention, designed and tested in Brooklyn,
1921-1926, by Col. Marcel de Passy for
whom [ used to
= § ~_ Ty work as a me-
N chanic. He was
N formerly a Ger-
2 man naval and
%, aeronautical
architect and
Zeppelin  pilot
and constructor
and is years
ahead in naval
and aeronauti-
cal craft,and has
) ) spent a fortune
mn experimenting and testing his designs.
With financial backing he will come out
next Summer, and I am sure, will sur-
prise many, so-called “speed kings.”
Some of his 30 by 60 ft. waterbusses, have
made 102-129 M.P.H. in secret tests in
Gravesend Bay; and his Rigid Airships,
models of which have been built are at
least 20 years ahecad of so-called “new im-
provements” in the Zeppelins built at
Lakehurst, Akron or in Germany. His
ships can never break. He also worked
out air propeller-driven railroad trains for
tremendous speeds, and as everything is
perfected now, he will be ready by Spring
to show his different craft in operation.
He is well known in Washington, and
among naval and aeronautical men.
CHAs. Jouwnson,
Brooklyn, N. Y.

Why Baldness?

THE Safety Valve of October, 1930,
SCIENCE AND INVENTION contains an in-
quiry about growing hair. The answer
refers to May, 1929, issue, in which a
longer treatment of the subject appeared.
In ueither of these items was there any
reference to a circumstance which gives the
best explanation. Hand it over with vour
next answer to a question. It follows:
Physical de-
velopment o f
man, as relates
to hair growth,
is now undergo-
mg a change.
In past gcologi-
cal times hair
covered the en-
tire body. Now
hair grows less
abundantly, and
what has grown,
often falls out,
leaving baldness in its place. That means
that the human body is changing so that
hair will not grow on it in future days.
The present time is a time of change in
the physical construction of man.
I'rom the practical standpoint of hair
(Continued on page 859)
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WHY NOT GRASP SUCCENSS?

Study radio in your
spare time at home

RE you satisfied with the position you now hold? Do you feel

that you’re worth more money? Are you pleased with your-

self, your work, your associates. .. and your future? What does
next year hold for you...and the year after that?

Are you content to merely plod along through the best years of

[ { by R C A Insti- your life...or do you want to get into far pleasanter work. . .
- \ tutestudents meet more interesting people. . .and hold a well paid position?
get first-hand  pp e o bitious man ties his future to an industry that’s develop-

knowledge

E

ing rapidly . . . that’s going up and up! Your life lies before you
... will it be a losing game or a profitable adventure? ... Will
.- -and get  yo; GROW with a GROWING BUSINESS or will you waste
it complete. your life and opportunities in an industry that is already fight-
ing a losing battle?

and training

If you are looking for a REAL opportunity . . . if you want to
make the most of your life. . . to grasp the success that should
be yours, then we say to you, ‘‘Study Radio.”’

Everyone knows that Radio is the fastest growing industry in
the world today . . . countless opportunities are waiting for men
who have the training and ability to grasp them. Where have
you heard of any business that has developed as fast as this?
Radio needs trained men and needs them NOW! Think of the
future Radio offers you!

You can easily obtain the training you need under the direction
of RCA Institutes, a division of Radio Corporation of America,
which thoroughly trains men in every branch of radio and also
assists them in obtaining employment. You learn radio by actual
experience on the very latest types of radio equipment. You
study under the direction of nationally known experts. You can
learn all about radio servicing and selling, ship operating, shore
station operating, radio telephony and telegraphy, and airplane
radio equipment . . . also instruction in sound motion picture
installation, maintenance and repair!

Study at Home in Your Spare Time

The RCA Institutes complete Home Laboratory Training
Course gives you all you need to know about radio. The lessons
are of absorbing interest . . . easy tolearn. You rapidly progress,
step by step...and youreceive absolutely free the complete RCA
Institutes Laboratory Equipment, a modern outlay of apparatus
furnished to every student...enabling you to easily solve radio
problems. This is the way for you to acquire, in your spare time,
the commercial knowledge and ability that command good pay.

Home Training Course
By America’s oldest and foremost
Radio training organization

This home training course and free laboratory equipment are
backed by more than 20 years’ experience. A signed agreement
by RCA Institutes assures you of absolute satisfaction . . .

RCA INSTITUTES, Inc.
Dept. EX-1
75 Varick St., New York, N. Y.

Gentlemen: Please zend me your big
FREE 40-page book which tells about
the many opportunities in Radio and

B Mail this

ﬁ}"l‘;&i",‘,’,@tﬁi’,’l’gﬁi :b}?:;t«iry method g coupon _furthermore, if after taking. this course you are not satisfied
NOW . . . inevery way, your money will promptly be returned to you.

Name sz g starton the Read this free book

Address = roadto sue- Everything you want to know about Radio. .. Describes in detail

. . the home training that has placed thousands of men in good
B R eessinradio paying positions. Forty fascinating pages of pictures and text
©Ccupation—=SSSEgns . § 7o pAaY! allabout radio.

wWWwWwWamericanradiohistornv. com.
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READ HOW YOU CAN DO IT

Study radio in the finest
equipped schools in America

In order to make it easy for you to study radio, RCA Institutes
has opened six completely equipped schools throughout the
country . . . at New York, Chicago, Boston, Baltimore,
Philadelphia and Newark, N. J. Each of these six schools has
the very last word in radio equipment. They all offer exactly
the same training in day or evening classes . . . you study
under the personal direction of RCA experts. In this way you
learn at the very heart of radio itself, because you study under
the direction of RCA . . . the great corporation that sets the
standards for the entire radio industry. The very progress of
radio is measured by the achievements of the famous engineers
in the great research laboratories of the Radio Corporation
of America.

Only training course
sponsored by Radio Corporation of America

Graduates of these schools are thoroughly posted in all the
very latest develop-
ments, the newest in-
ventions and greatest
discoveries in radio,
because they study in
the finest equipped
schools in America.

BOARD OF MANAGERS OF
RCA INSTITUTES, Inc.

The names of these men are known through-

out the world as the greatest names in radio.

Their experiencewill guideyou inyour training
. . .

Chairman of the Board
GENERAL JAMES G. HARBORD
Chairman of the Board
Radio Corporation of America
L4 * L]

President
RUDOLPH L. DUNCAN

. L] .
Vice-President
F. R. BRISTOW
. . .

WILLIAM BROWN
Viee-President and General Counsel
Radio Corporation of America
. . .

W. A. WINTERBOTTOM
Vice.President
RCA Communications, Inc.

. . .

CHARLES J. PANNILL
Vice-President
Radiomarine Corporation of America
° ° °
GEORGE S. DE SOUSA
Treasurer, Radio Corporation of America
. . °
E. A. NICHOLAS
President, E. A. NICHOLAS, Inc.

° ° .

A. E. REOCH
Vice-President, RCA Photophone, Inc.
o ° °
CHARLES HIORN
General Engincer
National Broadecasting Company

RCA Institutes. Inc., operates resident schools, giv-
ing day and evening clagsroom instruction in the
following cities. Mail the coupon to or call at the
institute most Convenient to you.

222 North Bank Drive, Chicago
75 Varick Street, New York
899 Boylstan Strect, Boston

1211 Chestnut Street, Philadelphia

360 Broad Street, Newark, N. J.

1213 N. Charles Strect, Baltimore

You get commer-
cial training that
prepares you for
success in radio.

. that’s the kind
. the practical, thorough knowledge
that you need for success in radio.

That’s what RCA Institutes does for you . .
of training you want . .

Opportunities for Trained Men

Graduates frequently obtain positions shortly after graduation.
Every graduate receives the thorough training that gives him
the knowledge and the confidence to holda good paying position.

Come in today . . . See for yourself!

Step into the nearest school and then you
will know why it is that thousands of men
have acquired the training that has enabled
them to occupy well paid positions in radio.
Meet the instructors, talk to the students,
examine the equipment . . . convince your-
self . . . See what radio can offer you, and
what RCA Institutes can DO for you. We
will be glad to meet you . . . glad to explain
everything . . . to show you everything
without the slightest obligation on your part!
Come in today and get a copy of our free
book, or send for it by mail. See what our
course has done for others and what it can
do for you!

Send this coupon to the school meost convenient for you to attend.

RCA INSTITUTES. INC

A division of Radio Corporation of America

RCA INSTITUTES. Inc.
Dept. EX-1

Please send me catalog describing
your resident school (classroom)
instruetion.

Address

Occupation. o coococomcccmneropommm— e I

______uynany amaoricanradiahictarnzcom.


www.americanradiohistory.com

830

ATENTS SECURED

|
TRADE-MARKS REGISTERED ’
!
|

High-class professional services for
Inventors and Trademark users are neces-
sary for Proper Protection. We offer
you our facilities on reasonable terms.
If you have an invention send us a
model or sketch and description and we
will give you our Opinion whether your
invention comes within the provisions of
the Patent Laws. Qur book “HOW TO
GET YOUR PATENT” 35d Record
of Invention Certificate sent on request.
Delays are Dangerous in Patent Matters.
We Assist our Clients to Sell Their Pat-
ents. TERMS REASONABLE. BEST
REFERENCES.

| —— i — e — —— e

RANDOLPH & CO.

PATENT ATTORNEYS
Dept. 172, Washington, D. C.

Name

Street

City

Llabor-Saving
achinery

echanicall

Speciatists for overf% 4
O years. Rendering p
Complete Service to

ELS

the man with an ldea.

i R4 DesignedBuilt

UNPATENTED IDEAS

CAN BE SOLD

I tell you how and help you make the
sale. Free particulars. (Copyrighted)

Write W. T. Greene
926 Barrister Bldg., Washington, D, C,

INVENTIONS
PROMOTED

Patented or Unpatented. In business over 30 years.
Send drawing and descriptions or model, or write
for information. Complete facilities. References.

ADAM FISHER MFG. CO., 205-D,Enright, St. Louis, Mo.

PATENTS—TRADE MARKS

All cases submitted given personal atten-
tion by a member of the firm.

Issformation and booklet free

LANCASTER, ALLWINE & ROMMEL
255 Ouray Bldg., Washington, D. C.

PATENTS

Write for Free Information, HOW T0 ORBTAIN
A PATENT and RECORD OF INVENTION—
or send drawing or model for examination.
MILLER & MILLER, Patent Atiorneys
Former U. S. Patent Office Examiners
Dept. C, 1006 Woolworth Bldg., N. Y. City

261 McGill Building, Washington, D. C.

1
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such matter as
is of interest to inventors and particularly to those
who are in doubt as to certain patent phases.
Regular inquiries addressed to ‘‘Patent Advice”
cannot be answered by mail free of charge. Such
inquiries are published here for the benefit of all
readers. If the idea is thought to be of importance,
we make it a rule not to divulge all details, in
order to protect the inventor as far as it is possi:
ble to do so.

Should advice be desired by mail, a nominal
charge of $1.00 is made for each Qquestion.
Sketches and descriptions must be clear and ex-
plicit. Only one side of sheet should be written on.

NOTE:—Before mailing your letter to this de-
partment, see to it that your name and address
are upon the letter and envelope as well. Many
letters are returned to us because either the name
of the inguirer or lis address is incorrectly given.

lce Cream Freezer

(1246) H. M. Pitman, of Dallas,
Texas, is very enthusiastic about a sys-
tem for producing ice cream, which he
intends to use with regular Frigidaire
equipment. He sees no reason why he
cannot get others to see the advantages
and possibilities.

A. Ice cream stores have found many
years ago that it pays to handle a better
grade of cream. In New York, Hyvdrox,
Breyer's, Reid’s, Hortou's, and An-
heuser-Bush are the outstanding “popu-
lar” ice creams. These manufacturers
have spent countless sums of money in
advertising. They are constantly devel-
oping new styles and new combina-
tions, which the average man could not
possibly develop.

There are a great many small ice-
cream stores (not including the chain
stores), that manufacture their own
products, and thev have special cream
freezers for that purpose. Unfortu-
nately, the quality is usually not there,
and the same holds true for the ice-
cream stores in your immediate neigh-
borhood and in other parts of the
United States. A bootlegger can make
gin, rye or scotch, vet these products
do not possess the quality of the pre-
Volsteadian liquors.

Tt is conceivable that if your device
were placed on the market, it might
meet with a small sale. You could not
possibly get a basic patent on the situa-
tion, and hence, any other manufac-
turer desirous of placing a similar
device on the market, could consider-
ably lessen any cash returns that you
might be able to develop.

Incidentally, motor-driven ice-cream
freezers could be developed along Frig-
idaire lines, which would not necessi-
tate a constant beating. For household
refrigerators, your device is decidedly
impractical, for a hole would have to be
drilled in the top of the refrigerator
to accommodate your ice-cream freezer.
One can make ice cream in the ordinary
Frigidaire without requiring the beat-
ing operation. We do not wonder that
others have not looked upon this idea
with any degree of enthusiasm. Our
own suggestion would Dbe to forget
about it.

Automatic Automobile Brakes

(1247) Mr. Stanley Hearn, Camden,
J., has designed an automobile
bumper which applies the brakes the
instant that the automobile strikes an
object. He asks our opinion.
A. We do not believe that any auto-
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mobile bumper that is so arranged that
it can apply the brakes at the moment
the bumper strikes an object, is worthy
of consideration. The time to apply
brakes to the wheels of an automo-
Lile is before the bumper strikes an
object and not at the instant of the im-
pact. The momentum of any car is
sufficient to cause it to drive forward
for a considerable distance even if the
brakes are jammed on. It is doubtful
if the force of the impact would be re-
duced in the least. We would not sug-
gest further procedure.

Airplane Speed Indicator

(1248) Walter J. Gazdzik, Philadel-
phia, Pa., asks whether or not a simple
system has been developed which wiil
accurately give the aviator information
as to the rate of speed his ship in trav-
eling in land miles. He suggests a
nmethod of producing an instrument de-
pending upon the ratio between air
speed and engine speed to record land
miles on a dial.

A. By subtracting the air speed in
miles of an airplane from the wind ve-
locity the aviator can only approxi-
mately determine his land speed. If he
can make observations, then he can plot
his speed with a fair degree of exacti-
tude. However, there is no system
known today which will give the air-
plane pilot a true reading of land speed.
Such a reading must be arrived at by
calculation.

We believe that a patent on a device
recording on a dial the land mile speed
of a plane would be lucrative to the in-
ventor.

It is quite impossible to have an ar-
rangement by which the air speed and
the engine speed may be measured to
give the ratio in land miles. The en-
gine speed has very little to do with the
speed of a plane. Variations in pro-
peller pitch, variations in air density,
variation or changes in wing structure
due to snow, sleet and the like, and the
niecessity for attaining altitude all affect
the land mile speed of a plane.

Suppose an airplane is flying against
a cross wind of 30 miles an hour, a plane
of slippage on the part of the plane.
Because the plane is not flying directly
into the wind or agamnst it, his land mile
speed would bhe nothing like any form
of ratio hetween the two factors. With
a cross wind of 30 miles an hour, a plane
capable of traveling 50 miles an hour
would only cover 40. Flying directly
across the wind, a plane capable of go-
ing but 40 miles would cover 50 land
miles in an hour.
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At the right is a view of my draft-
ing and specification offices where
a large staff of experienced ex-
perts are in my constant employ.

All drawings and s.pecc-l
ifications are prepare

My Offices in my offices.
Just Across Street
f From U. S. Pat.

Offa

Protect Your ldeas

Take the First Step Today — Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of appli-
cations for patents are filed in the U. S. Patent Office. Frequently two
or more applications are made for the same or substantially the same
idea (even though the inventors may live in different sections of the
country and be entirely unknown to one another). In such a case, the
burden of proof rests upon the last application filed. Delays of even a
few days in filing the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mailing the coupon

nventors

below.

E - - -
Prompt, Careful, Efficient Service i
This large, experienced organization devotes its entire time and attention to patent - ”,‘:“;;'lx";:“w
and trademark cases. Our offices are directly across the strect from the U. S. Patent } oM T s

Office. We understand the technicalities of patent law. We know the rules and require-
ments of the Patent Office. We can proceed in the quickest, safest and best ways in
preparing an application for a patent covering your idea. Our success has been built
on the strength of careful, efficient, satisfactory service to inventors and trade-mark
owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc., are held in strictest confidence in strong,
steel, fireproof files, which are accessible only to authorized members of my staff.
Feel free to write me fully and frankly. It is probable that I can help you. Highest
references. But FIRST—clip the coupon and get my free book. Do THAT right now.

No Charge for Information

On How to Proceed CLARENCE A. O’BRIEN

Registered Patent Attorney

53-C Security Savings & Commercial
Bank Bldg., Washington, D. C.
Or-

Suite 1106, Dept. D-7, Woolworth Bldg.
New York City

The booklet shown here contains valuable information relating to patent procedure
that every inventor should have. And with it I will send you my “‘Record of Invention’”
form, on which you can sketch your idea and establish its date before a witness. Such
evidence may later prove valuable to you. Simply mail the coupon and I will send you
the booklet, and the 'Record of Invention” form. together with detailed information
on how to procced and the costs involved. Do this NOW. Ne need to lose a minute’s
time. The coupon will bring you complete information entirely without charge or
obligation.
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Clarence A. O’Brien \'
o . | Please send me vour free book, ‘‘How to Obtain a
i Patent,” and your ‘‘Record of Invention” form with-
i out any cost or obligation on my part.
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Registered Patent Attorney

Nam
Member of Bar of: Supreme Court of the United States; g

Court of Appeals, District of Columbpia; Supreme Court,

Addres
District of Columbia; United States Court of Claims. s

PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS

A I RSN e

(Important! Write or print plainly, and address office
nearest you)
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INVENTORS FINANCE
CORPORATION

Will assist you to obtain protection
when, due to the lack of funds, you
cannot file application for patent
without long and dangerous delays.

UNION TRUST BUILDING
WASHINGTON, D. C.

Chieago representative—N. E. HEWITT
Room 1833, 111 West Washington Street

Write us immediately for free information
regarding our time payment plan for the
benefit of inventors.

MAIL THIS COUPON NOW

INVENTORS FINANCE CORPORATION
Dept. G, Union Trust Blds., Washington, D. C.

Please send me particulars with referenco to above
plan, and information about the way to proceed.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model.
WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W., Washington, D. C.

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS *
Call or send me a sketch of
your invention. Plone LONgacre 3088
| * R di Blank
FREE { ¢rtinsar Siee 22"
U. S. and Foreign Patents secured by
Reg.PatentAttorney
Z-H'POLACH EK Consult. t;‘anneer
Bl (234 Broadway, New York

INVENTORS

facts before applying for patents. Our book, Patent-
Sense, gives these facts; sent free. Write

LACEY & LACEY

644 F ST., N. W., Dept. 15, WASHINGTON, D. C.
Established 1869

who derive larg-
est profits know
and heed certain
simple but vital

re Easy to Handle

quickly! The expert in vour line knows how to handle

Figures

Learn mathem!
figures. Why not you! Algebra, geometry. trizonometry, and calouius
are simple if you have this book to guide you:

MATHEMATICS g, For the an
By GEORGE HO\_VE, M.E.

All h i clearly U d. Send no money. Pa
the postman $1.50 plus a few centa postage. Money back if not satisfied,

D. VAN NOSTRAND CO.. 248 4th Ave., New York

Have a Good
Time . . . .}
Make REAL
Money . . .

Leatn to play aBuescher,
for social popularity; big
pay; success. Live on the
cream of life. Any Bues-
cher quickly, easily mas-
tered. Lessons given free
with instrument. Join a
band ot otchestra in 90
days. Test yourself on a
Buescher six_days free.
Easy terms. Send postal for beautful catalog. No
obligation. Mention favorite instrument. Send today.

Bs2
ELKHART, INDIANA

BUESCHER BAND INSTRUMENT CO.

112 BUESCHER BLOCK
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Yankee Brains at Wor

AN

quently move.

Notice to Readers:

appreciable period of time elapses between the filing of a patent and the
date upon which the patent is granted.
We regret that it is quite impossible for us to supply the correct
addresses of persons whose inventions appear on this page, nor can we furnish
information about when the product may appear on the market.
prosecuted the patent cases can furnish the most reliable data.
are available at ten cents each from the U. S. Patent Office, Washington, D. C.

During this interval inventors fre-

Attorneys who
Copies of patents

A Rudderless Ship
No. 1,744,848, Issued to J. D. Russell

IHIS invention provides a means of
using the screw, wnot only as the

propelier of a ship, but also as a de-
pendable, efficient and casily controlled
steering device which compleiely elimi-
nates the rudder. The propeller is not
mounted directly wupon the propeller
shaft. A universal joint is provided at
the end of the main shaft. The other
end of the universal joint is fitted (o the
awxiliary shaft to which the propeller is
secured.

A rudder post s provided back of the
propeller to which two stays are rigidly
bolted. These are jointed to a sleeve
which is mounted upon the shaft back
of the propeller, which shaft extending
back of the propeller is parily supported
by this bearing or sleeve, so that it may
slide longitudinally therein.

Moving of the tiller twrns the pro-
peller to the right or left and so gives
the desired steering effect.

A Pocket Projector
No. 1,774,097, Issued to P. Hauser
CINEMATOGRAPH, whose out-
side dimensions are 2”7 X 47 X 1”
i1s the subject of this patent. The ap-
paratus is so constructed that it may be
used in the dark as is the usual type of
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projector or in davlight when the mov-
ing pictures can be viewed by individual
observers only.

If it is desired to project the moving
film upon a screen, an electric lamp of
the flashlhight type is incorporated in the
device. For daylight use a simple mi-
croscope can be tuserted in front of the
lens.  The wmicroscope should be fitted
with a large evepiece, wiich will rest on
the border of the eve sockel, comfort-
ably to the user.

Remote Control

No. 1,773,973, issued to R. Edgar

HE invention provides a means of

operating a wmodel ship from the
shore by cords, wiich run from the boat
to the manipulator, who ts on land.
By a system of pulleys, levers and com-
pressible air bulbs within the Indl the
operator handling the cords can cause
the ship to describe a given course, blow
whistles, and raise or lower flags and
sails from a distance.

Mechanical Flying Instructor
No. 1,773,936, Issued to A. J. Bertram

The vertical and
lateral controls are
shown here

HIS relates to a device which is ex-
pected to be of great help to those

studying flying at home. The pupil’s
scat 1s so placed that manipulation of a
lever located at the right side and of a
foot bar, corresponding to the “joy”
stick and rudder bar of an aeroplane
respectively, produce movements of the
seat which sinudate the positions which
the pilot’s body would assume in actual
flight.  Practice with this apparatus
should insuwre to the user proper co-
ordination of certain muscles necessary
for perfect flight and develop a sense of
equilibrium without the pupil ever en-
tering the plane.
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How Hot Are
the Stars?
(Continued from page 782) |

the star’s heat. The instrument is at- |
tached to a telescope, which is trained |
upon the star to be examined. The
star-rays fall upon a concave mirror |
and are focused upon a thermocouple
juncture. '

The deflection of the galvanometer
when a star is focused on the thermo- |
couple is a measure of the heat received
from the star. With this instrument it
has been found that stellar tempera-
tures range from 23,000° centigrade
absolute (41,400° F.) for the very blue
stars like Zeta Orionis, to 6,000° C.
absolute (10,800° F.) for those like the
sun, and 1,800° C. absolute (3,240° F.
for the very red long-period variable
stars like Omicron Ceti.

The coolest stars observed are very
red and give little visual light in pro-
portion to their heat. ‘

The Moon |s Hotl

The hottest stars do not necessarily
give us the most heat. They radiate the
most heat per unit of area, but a cooler
star may be so much larger that its
total radiation exceeds that of the hot-
ter star. There are stars like the elec-
tric light—small, very hot and bright,
with comparatively little heat outside
the visual region; and there are stars
like a stove—big, comparatively cool,
and faint visually, but with an enor-
mous amount of heat radiation, radia-
tion which can be measured.

If the temperature of a star is known
and the total amount of energy radiated
from it can be obtained, its diameter
may be calculated. If the distance to
the star is known, the total radiation
from it can be obtained from that fall-
ing on the mirror of the telescope.

The study of temperatures on the
planets has revealed many strange facts.
Mercury is certainly very hot and has
little, if no atmosphere. The maximum
temperature is about 800° F. Venus
is covered with clouds and the radiation
measured is from the high cloud sur-
faces and tells very little except by
inference about the actual surface tem-
peratures. The temperature on \ars
varies greatly with the season and the
time of day, but it is somewhat like
that on the earth.

The temperature of the moon has
been a subject of investigation for
seven vears. ‘The temperature at the
point on the moon where the sun is
directly overhead has been found to be
244° F. at the time of full moon and
149° F. at first and third quarters.
Measurements made on the dark side of
the moon gave —243° for its approxi-
mate temperature. During the lunar
eclipse of June 14, 1927, the tempera-
ture fell from 156° to —179° F. during
totality, or a fall of 335° . During a
solar eclipse on the earth there is a fall
of about five degrees. This shows the
effect of atmosphere. The moon has
no atmosphere; the earth has.
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i COUPON ,
wmwmwmal MAIN OFFICES: 715 Ninth St., Washington, D. C.

OUR OFFER, FOR THE PROTECTION

. OF YOUR INVENTION
YOUR FIRST STEP—The inventor
should write for our blank form,
“RECORD OF INVENTION.”
Before disclosing your invention, a
sketch and description should be
made on our ‘“Record of Invention
Blank”, signed, witnessed, then re-
turned to us and we will place it In
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; - ?rj; = our fireproof secret files. We will also
give our opinion as to whether the
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invention comes within the Patent

EEE

j W€ Office definition of a patentable in-

} "évention. This “Record of Invention”

will serve as ‘“proof of conception”

until the case can be filed in the

Patent Office. There is no charge
or obligation for this service.
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VICTOR BUILDING

Our New Building Nearly Opposite U. S.
Patent Office Specially Erected by
Us for Our Own Use

Write for Our Five Books Mailed Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Patents, Our Methods,
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Informa-
tion regarding TRADE-MARKS AND UNFAIR COMPETI-
TION IN TRADE.

OUR FOREIGN BOOK

We have Direct Agencies in TForeign Countries, and secure
Foreign Patents in shortest time and at lowest cost.

PROGRESS OF INVENTION

Description of World’s Most Desirable Inventions and Press-
ing Problems by Leading Scientists and INVENTORS.

DELAYS ARE DANGEROUS IN
PATENT MATTERS

TO AVOID DELAY: YOU SHOULD HAVE YOUR
CASE MADE SPECIAL IN OUR OFFICE to save corre-
spondence, secure protection and early filing date in Patent

ffice. You should send us a model, sketch or photograph with
a description of -our invention together with $25.00 on account.
We will make an examination of the U, S. Patent Office records
and if it is Patentable we will prepare the official drawings im-
mediately and forward them for approval. If the invention is not
patentable we will return the fee less the cost of the examination.

PAYMENT OF FEES IN INSTALLMENTS

/It is not necessary that the total cost of a patent be paid in one
payment. We permit our clients to pay for their applications
in three installments as the preparation of the application pro-
gresses in our office.

ALL COMMUNICATIONS AND DATA STRICTLY SECRET
AND COA)'F]DENTI:\II. INTERFERENCE AND INFRINGE-
. MENT SUITS PROSECUTED. Our Large, Comprehensive Or-
gam_zation has been established for 30 years and offers Prompt, Efficient and Personal
Service by experienced Patent Lawyers and Draftsmen. We shall be glad to have you
consult us or to answer any questions in regard to Patents, Trademarks or Copyrights
without charge.

WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS

Highest References—Prompt Service—Reasonable Terms
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FREE © VICTOR J. EVANS & CO.

Registered Patent Attorneys: Established 1898

1 BRANCH:OFFICES: 1007 Woolworth Bldg., New York City; 1640-42 Conway Bldg.,

Chicago, Iil.; 514 Empire Bldg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bldg., Phila-
delpbia, Pa.; 1010 Hobart Bldg., San Francisco, Calif. = " g s

Gentlemen: Please send me FREE OF CHARGE your books as described above.
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il Clider-Tag—

PLEASURE OR PROFIT
AN IDEAL

SCHRISTNAS the Latest Outdoor Sport

‘We supply all the necessary

parts, cut and numbered, .
ready to put together. In’ DOC SChnurmaCher, Or|g<
structions show full details how each numbered part fits = R
into another. You ean’t go wrong. A few hours Dleasant N
pastime and You will have a beautiful and valuable |na‘|'or O'F Ou‘l‘boa r‘d PO|O,

model. We also have parts for the SANTA MARIA. LA
PINTA, MAYFLOWER. FLYING CLOUD, all at
$4.50 cach. CONSTITUTION (Old Ironsides) $5.98.
Flying Cloud with Electric Lights, $5.98.

Y COACH
3 MODELS

o, Like our Ship

/1) Models, all Coach
o »/k\ Model parts are
%X cut and numbered

Describes the First Glider

Game

glider pilot who has a few hours to fMis
structions showing full details how each Part fits into credit, an average of one direct hit in

A e Be e fo e T O S PRIVATE three at an altitude of about a hundred

CONCHA L%}\,%‘ggo%,ﬁ,%%%oﬁoﬁfpmfi‘,iv%',“_: Here's the glider scaring peacefully in the  feet is attained.

PHIA, all at $4.98 cach (less horses). Horses, $2.00 per pr. air. ready for the fun. |
UNEM?’LAOYME ‘.T l‘xce(:i n‘ot worry you. There is a y The ildvantages of the game are

ready market for ship and coach models right in your 3 2
ov::: neizl:borhoord. ‘All kits shipped s:fme day oxl-der i8 three‘ In the ﬁI‘St p]ace it provules a

rl\jl?fil‘;eAd'i'URE GOLF SETS in knockdown form are also FTER he haS mastered the primary SO.UI'Ce of Competition between  the
nockdown . X ; X
sold by us and arc deseribed in our illustrated folder. types of land and water gll(lers, gll(ler dl’l(.l the boat or_ 311'(0111.0])116 that
lgﬂtﬁre;tturc on any of the above models gladly sent on 4 Realmthmil—nd @ sate one, too, {aunch_es 1(;: tSe.Ctond]y 1% pro\lv.lé]es pr?b_
GUARANTEE. If, aft bli { our models 7 €Ims 1 exteri to the ghaer tlot.
according to our mstr‘\’lctelror’xl:s;ryu x::-‘(‘:;nno!:ys:tmﬁgd Te'.‘lfm ma} be h‘ld I)) the Ghder PllOt ln a new A (1 1 t f 11 }t’: l fb . p 8
it to us and we will refund your money. :une—— ‘Glider Tag Here’'s how we n ast oI all 1t makes I1or precision
gorugn on'ilers must be accompanied by U. 8. Money l d t
rder or cheek. played 1t.
C. J. BIERBOWER .
3216 Baring Street  Dept. S Philadelphia, Pa. We buoyed a course of approximately
o enze oo/t d 0 rnown: Sy podels: four hundred yards square on Flushing

i 2 A Looking up at the glider, Jackie Kerr and
SalcHarime S, Pilladaionia, pa. Bay and then, armed with three bombs Doc Schnurmacher express their feelings at

. isti gs, each contain- - p -
m;:elggndc Ir:\pap;l &T.'é“ eyt fo it and ready o put socether for the consisting of paper bags, each cont: Dick Pope's direct hit.
flower. [ Ji F {J;" Conatitution. | ing a pound of flour, our glider was

Tally-Ho, [1; George Washington_Coach. [ J: Dendwood Stage

£t T AR S L S VAT | | launched at an altltude of about three
postage. Pleasesend me literuture pertaining to hul](ll ed feet. ])1 lvmg the car fTOIll
N B - i LB which the glider had been launched, I
Address. - d O TR ° o - -EEE- - O - | .
. shot forward onto the course while the
City . State. ... ... - . . .

glider tried to tag me. Bill Zilcer was
at the controls and Dick Pope, well
known aquaplane rider did the bomb

throwing. The tagging process may be
ACCOU N I lN seen in the accompanying illustration.
According to the rules of the game

New Revised Home-Study wl_1ic]1 we evolved, the boat nust stay
Course Now Ready within the Duoved course while the

The uncrowded, highly paid bomb is being thrown. The hoat may
Rfafestignof :;:;‘:l:tg:?"sfiﬁ'j dodge, swerve, and double; but it must
for “The Accountant — Who he not leave the course. ) _
s, et After a few games of glider-tag it
free. State age and position. was demonstrated that the best way to
INTERNATIONAL ACCOUNTANTS SOCIETY, Inc. plant a bomb was for the glider to
sneak up Dbehind the boat like an air-

plane riding the tail of another. In this

A Division of the
position, which may be assumed by a

Alexander Hamilton Institute
Dept. 165, 3411 South Michigan Ave., Chicago, Ill.

in dropping a bomb on a moving mark
... a possible war time use.

In this regard, we have launched a
glider at an altitude of a thousand feet.
With a gliding angle of twenty to one,
it has flown well over three miles. The
glider costs considerably less than a
thousand dollars, and would provide an
inexpensive and accurate means of ex-
ploding bombs on an enemy fleet or
army from a nearby base. Being noise-
less, it has a distinct advantage over
the airplane for night work.

Right now, however, we’re concerned
with peacetime pursuits, and that means
glider-tag. It is a good idea not to use
flour for bombing purposes but to use
assures you maximum training in minimum time. a Cheap talcum pOWder, or powdered

Send for free catalog ? chalk if you're going to tag over the
BLISS i ' water. It explodes just as satisfactorily

With plenty of splash, th and you won't have to put in the hours
ELE(_:TRICA_L SCHOOL ' pfheen :I)I:neSFI,aisded :nﬂ::;r t:;“b i I did cleaning up the boat and myself
| 161 Chicago Ave., Washington,D.C. after the flour and spray had made a

fine paste.

Begin Today=Write for My FREE BOOK. I can
make a _rcod penman of vou at home during spare
time. Write for my FREE BOOK, “H w To Be-
come a Good P cont: mns

end tells how otbera mnmred penmnmhm by the
Tamblyn Bystem. Your name will be elegantly
written on o card if you encloan stemp $o pay post.
age. Write today for book.

W. Tamblyn. 424 Ridge Bldg.. Kansas Citv. Mo.

se, comprehensive

course in Theoretical and Practical Electrical
including Math-
nglneerlng ematics and Me-
chanical Drawing.
Students construct motors, install wiring, test elec-
trical machinery. A thorough course designed to be

completed in one college year.

THIRTY-SEVEN YEARS of successful experience
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A SENSATIONI

Because it has definitely set up extraordinary new stand-
ards of superlative performance, this amazing receiver has
enjoyed a sensational reception this year. With 1o0-
kilocycle or better station separation and a superb tone
that beggars description, it brings new thrills to the man

who knows radio.

It is entirely new-—new in principle-——new in operation.

It employs the newly perfected Hopkins Band Rejector

dr,) clipping stations apart on a hair-

line turn of the dial is accomplished without sacrifice of

perfect tonal reproduction. The moment you tune and

hear it, you sense the revolutionary difference between it

and the fine radio of the open market. It is the set for
those who are satisfied only with the best!

HF L MASTERTONE 10/

System. By this metho

Science and Invention

[}

835

10-KILOCYCLE STATION
__SEPARATION

%) =

Heteropyne with the HHOPKINS BAND REJECTOR SYSTEM

Not just another super-heterodyne, but one
wholly different. Aside from the exclusive use
of the Hopkins circuit, it operates at a new
frequency. Employs a new pre-selection system.
New kind of R. F. amplification. With greatly
improved sensitivity, providing an unhampered
flow of every signal entirely through the circuit,
the reception range is really astounding. Far
away stations come in like locals! A clarit
of reproduction that holds you spellbound!

Try It and See for Yourself
Bounding power that places at your whim the
world of broadcast! Tone that in its sheer
realism is awe-inspiring. Magic-like in its stark
naturalness! Quick as a flash in tuning, it accepts

the chosen station to the exclusion of everything
else in the air. You have never tuned a radio
set like this before. You have missed something
in radio in not doing so. Try it in your own
home entirely at our risk. Give H F L the chance
to prove these unusual claims without risk of a
penny to yourself.

This Book Will Tell You

The coupon brings to you without cost a little
Brochure describing in detail this wonder
receiver. It tells its price. It tells you why this
set performs so amazingly. It points to an easy
way of its purchase. Mail the coupon today
and soon begin to enjoy radio as you have never
been able to do so before.

DEALERS: Write for special HF L Franchise.
High Frequency Laboratories

Dept. A131, 3900 N. Claremont Ave., Chicago

HIGH FREQUENCY LABORATORIES, Dept. A131,
3900 Claremont Ave., Chicago.

Without cost or obligation, please send me a copy of
your new Brochure describing the new 1931 H. F. L.
Mastertone 10 and vour liberal selling policy.
Nome ——

Address

City State

Radio Books at Magazine Prices

GECS  TWINIW FAIMAIOHS &N 779

NEW SHORT WAVE MANUAL

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

selling at ten times its price. Shipped, 50c
prepaid, to your home for only ..........

RADIO AMATEURS® HANDIBOOK

Sometimes called the Radio Amateurs’ Bible. 30 pro-
fusely illustrated chapters bring you 10 How-to-Build
articles, with complete instructions and diagrams; new
radio wrinkles, DX hints, data on the new tubes, an-
swers to AC problems, and helpful, money-saving
ideas for the radio service man. 96 illustrated pages.
Large 9 by 12-inch size. Beautiful colored

cover. Shipped, prepaid, to your home 0c
for only ... ...................

City and State .

L americanradiohistaryy com

Clip and Mail TODAY!

or FREE with RADIO NEWS!

RADIO TROUBLE FINDER
& SERVICE MANUAL

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

own. Shipped, prepaid, to your home for soc
onlyl. . Sl S A s a e @ a s B ol

1001 RADIO QUESTIONS and
ANSWERS

If you own a radio, you need this book. Everything
you want to know about radio is in it, from “How to
Kill Outside Radio Noises,” to a clear description of
the newest tubes and how to use them. If you have a
question on radio, here is your answer and a thousand
more. 96 illustrated pages. Large 9 by

12-inch size. Beautiful colored cover. 50c
Shipped, prepaid, to your home for only..

CE R e LT

(Regular newsstand price of Rapio News
$2.75.)

i
]
L Radio-Science Publications, Inc. F R E E .4 :
s Dept. 2501, 381 Fourth Ave, New York, N. Y. - !
L Gentlemen: Please ship me postpaid the Radio Books I have o
1 ¢ . A You may have any one of the above Radio .
H checked below. Remittance is enclosed. 1 ] Bocl)lks ENTIRELY FREE with RADIO s
1 [0 New Short Wave Manual O Amateurs’ Handibook NEWS at a reduced price. To accept this [}
B ] Radio Trouble Finder and {J 1001 Questions & Answers offer check square below. :
: Service Manual »
(] Ship me ENTIRELY FREE the :
B NBME ¢ evvverrennnoaroonsensesns ISR ERR - o o 860 o 3B 70000 0 0 3 I:] Radio Book I have checked above [ ]
. and enter my subscription for the next i
[} Address ! ! . eleven big issues of Rapio News at the i
5 sessrsiimas st sosestenane o o Waeeas et en s gk caneetee ois special price of only $2, which I enclose. :
: ;
2
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[Be Manly—Vigorous

—Strongfort Tells How

Don 't go grouching through life a mis-
crable weakling, with flabby muscles,
weak heart. troublesome stomach, bad
breath—ashamed of Yourself—because
of neglect of your body, or excess or
disease—when you can speedily acauire
a physique that will win admiration
from both men and women.

You can be a commanding figure—self-
reliant. courageous—filled with dy-
nnmic energy, compelling magnetism,
glowing health and vigorous manhood,
if you become a pupil of Lionel Strong-
fort, for years the world's foremost
physical and health director and adopt
his famous Course in

STRONGFORTISM

Thousands testify to the efficncy of this
easy way of developing the muscles of
the body to perform their natural
functions.
More Than Mere Muscle
Big, bulging muscles. withouta proper-
ly developed body,internally as well as
externally, get you nowhere. They
won't eradicate weakness and discase.
~ 'll;hcy vl\'on'ts makcf you cheerful and
opeful, as Strongfortism will.
SBT!}SNGF%RT Don't be fooled by pretenders. Come
uilder of Men ¢, the teacher whose lifetime back-
ground proves him to be the outstanding exponent of
true physical culture and real health building.

There’s Hope in My Free Book
Send for my Intest revised and illustrated edition of
“Promotion and Conservation of Health, Strength
and Mental Energy.’”” telling how I built up my own
ody—how I can build up your body. This book is price-
less—and it is yours FREE for the asking. Fill in the
coupon and mail it right away.

STRONGFORT INSTITUTE

LIONEL STRONGFORT, Director,
Dept. 96, NEWARK, NEW JERSEY, U. S. A

v e e e e Sentd. This Couporiam mem mm wm me
Lionel Strongfort Institute,
Dept. 96, Newark, N. J.

Please send me absolutely free my copy of your book,
“Promotion and Conservation of Health, Strength
and Mental Energy.””

My il N bES) m - o s o - o bl s e o

Name.

"  WANTED MEN

To Manufacture Metal Toys and Novelties
Big demand for Toy Soldiers, Animals, 5 and 10¢
Store XNovelties, Ash trays, etc. e co-opérate in
selling goods you make. also buy them from you.
Small investment needed to start and we help you
build up. WE FURNISH COMPLETE OUTFITS

and start You in well paying
business. _ Absolutely NO EX-
PERIENCE and no speclal place
needed. A chance of a lifetime
tor man with small capital
CHRISTMAS RUSH s now
starting. so if you mean strictly

business and want te handle whale-
“ sale grders now being placed, write
AT ONCE for full information.
METAL CAST PRODUCTS CO.
Dept. E 1696, Boston Koad, New York City

LEARN TO FLY!

Come to \Washington—Center of Aviatlon. Nation’s
leading Flying Club. Not for profit. Transport Pilot
instructors. Licensed ships. I’er hour rates: Dual
Instruction, §16.00; Solo, $11.00. Send 2-cent stamp
for circular.

D. C. AIR LEGION

International Building Washington, D. C.

Marvelous New Method

A Complete Conservatory Course on your favorite
instrument, under Master Teachers, in but a fraction
of the time and cost y under old method

Easy as A-B-C
Let us prove to you_that you ean surely realize your

musical ambitions. You will be amazed and delighted
that music can be made 80 easy and interesting. Over

800,000 enthusiastic students. Low cost, easy terms.
Courses in Piano, Violin, Mandolin, Cornet,Organ,
Trumpet, Spanish Guitar, Hawaiian Guitar, Banjo,
Tenor Banjo, Accordion, Saxophone, Clarinet.
Personal instruetion underartists. Satisfaction guar-
anteed. Send for Free Catalog; gives full details.

NATIONAL ACADEMY OF MUSIC

Dept. 415 702 East 41st Street, Chicago
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How Science Saved Our Sugar
(Continued from page 789)

Agriculture had broadcast a warning
that the mosaic disease (known in
Porto Rico as the mottling disease and
in Java and Hawaii as the yollow-
stripe disease) threatened the sugar in-
dustry of the southern States.

The effect of the disease is to stunt
the plant's growth, and this means
smaller yields per acre. The virus of
this wasting plant malady is carried by
an insect, the corn aphid, and is also
spread by man in moving diseased seed
cane to uninfected areas m planting. It
is impossible to treat the cane or the
soil to cure a plant affected by mosaic
disease or prevent the spread of the
trouble. The measures that scientists
therefore had to take for its control and
eradication were based on the destruc-
tion of the diseased plants, including
the stubble, and the planting of healthy
stalks only.

The search for resistant varieties of
cane took government men to many
foreign countries. But more about that
later while we see how the first disease-
resistant plant came into being.

are planted in a

of cane
furrow to compensate for damage through
disease and borers.

Several rows

The original T.ouisiana sugar canes
were characterized Dby their relatively
high sugar content. On the slopes of
the Himalayvas flourished canes which,
by a process of the survival of the fit-
test, have become able to vesist disease
and to withstand considerable cold. Dr.
Jan Kobus, in an experimental station
in East Java maintained by the Dutch,
crossed that slim Himalayvan cane con-
taining a nearly negligible amount of
sugar with the high sugar-bearing cane
of Louisiana, and obtained a cane that
would resist the mosaic disease, and
which was rich in sugar and more
rugged than that formerly planted in
Louisiana.

Thus came into being hybrids which
are now known as the POJ varieties,
and which are now helping to fill Louisi-
ana’s “sugar bowl.”

The canes imported from Java were
planted under glass on the governmental
experimental farm at Arlington, Va,
and there propagated for observation by
Dr. Brandes and his associates. The va-
riety designated as POJ 234 was tried
out in the spring of 1922 on the South-
down Plantation in Louisiana. But in-
vestigators and research workers do not
always—in fact, seldom — find things
easy. And this work was no excep-
tion. Of the whole shipment of cane
only twenty-one eyes succeeded in ger-
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minating, and then the cane borer got
busy trying to destroy those! Enough
survived, however, to show that the
work was progressing in the right di-
rection.

In 1923 the Department of Agricul-
ture sent two more of Dr. Kobus’ hy-
brids, POJ 36 and POJ 213, to the
Southdown Plantation for a continua-
tion of the experimental work, and by
the end of 1924 there had been planted
here four acres of POJ 234 variety and
a short row each of POJ 36 and POJ
213.  All three canes proved to be
highly resistant to the mosaic disease,
and they gave excellent yields while
growing under the same conditions as
neighboring canes of the old varieties,
which were by that time almost com-
pletely incapable of producing stalks fit
for seed purposes. Sugar cane is ger-
minated from pieces of the fully de-
veloped cane, and about fifteen per cent
of the crop is employved for this pur-
pose.

New Life to Dying Crops

The majority of the sugar planters
in Louisiana were decidedly skeptical
of the claims made for the new canes,
which were tested out even further dur-
ing the season of 1925. And then came
the disastrous sugar cane crop of 1926,
which proved to the planters that an
urgent need existed for a change.
Government agricultural scientists, with
the co-operation of the Southdown
Plantation and the American Sugar
Cane League were able by this time to
place the POJ varieties at the disposal
of planters. In 1927, about one-fourth
of the total acreage was planted in
niosaic-resisting sugar cane. which re-
sulted in the average'yield for the crop
harvested being raised to 13.4 tons per
acre, as against 6.7 tons in the preced-
ing vear. In 1928 more than three-
fourths of the cane planted was disease
resisting, and the yields were amazing.
From POJ 213 one planter obtained an
average of 37 tons of cane per acre;
and from POJ 36, another realized as
much as 46 tons per acre!

The vears 1929 and 1930 saw even
further progress heing made.

The U. S. Department of Agricul-
ture is still searching, however, for hy-
brids that may prove to be even
superior to the famous POJ varieties.
In April, 1928, accompanied by Dr.
Jakob Jesweit of Holland, and by a
member of the Hawaiian Sugar Plant-
ers’ Association. Dr. Brandes visited
New Guinea. which is credited with
being the original home of the sugar
cane. There a search was made for
wild varieties of sugar cane, and by
penetrating 260 miles into the interior
of that country a total of more than
150 new strains was obtained and
brought back to Washington. After
undergoing a full year’s quarantine, in
order to be sure that no disease would
be introduced, these new varieties are
now being experimented with in the
various government laboratories and
experimental farms.
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A Model Guillotine
(Continued from page 808)

serve as a weight for the knife. For the
rope a piece of twisted twine about 15”
long should be cut and boiled in coffee
to stain it the appropriate color. Some
dark oak stain will be required to stain
the woodwork.

For the knife itself, dig up an old or
broken plane iron to he ground down to
the correct size. The sharpest possible
edge should be put on the knife to en-
able it to cut through cigar ends easily.
To be historically accurate, the ground
or inclined side of the knife edge should
be toward the body of the victim, but
as the victim in this case will be the
cigar, it is better to so grind the knife
that the inclined or ground edge is out-
ward, towards the end of the cigar.
This will permit the end of the cigar to
be trimmed with a clean cut. At the

expense of still further technical ac-
curacy, an old safety razor blade can
be utilized as the knife, and the size of
the lead weight increased accordingly. Y

=) —
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BASKET -
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How to fashion the guillotine basket.

Please note in making the pulley
block for the rope, drill the central hole
first through a suitably sized piece of
box wood, then trim to the size and
shape of the block afterwards. In as-
sembling the parts, drill small holes for
the securing brads; otherwise you may
split the wood and have the trouble of
remaking parts.

The square headed wood screws, T,
are made flat and square with a file by
filing down the round heads of ordinary
wood screws. Before filing them, drive
in the screw and back it out two or
three times until the screw goes in
easily Then remove the screw and file
the head to the desired shape and re-
place with a pair of pliers. The screws
are filed square to make them resemble
the hand forged spikes which were used
at that time.

Rafia is used to make the basket
which catches the head of the victim—
in this case the guillotined end of the
cigar. If you follow the diagrams
closely you should not have any diffi-
culty in this connection. Soften the
rafia until it is pliable and dampen it
from time to time.
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H$100 Coach Model

That Any School Boy Can
Build in a Few Hours

Slze. 24" long
8” high
6" wide

e s i

Realizing the demand for coach
models, but that the prices charged
by exclusive stores are too high for
most people, we have made it pos-
sible for everyone to own one or
more of these early conveyances which
helped write the country’s history.

We supply you with all the parts,
cut to fit and ready to assemble,
with a diagram and instruction sheet
written so that anyone may easily
follow. Each part is numbered and
the corresponding numbers on the
diagram show yvou just where to

HISTORICAL COACH
2206 FAIRMOUNT AVENUE

Historical Coach Models, Inc., Dept. SI
2206 Fairmount Ave., Philadelphia, Pa.

Sirs:

Please send me complete parts, cut to fit
and ready to put together for:
Geo. Washington Coach []; Tally-He [J;
Devonport to London coach [J; Deadwood
coach [J; Covered wagon []. Enclose 2-cent
stamp for literature [

for .$4.98

An Excellent Christmas
Gift—Profitable Pastime

place them. No tools are needed
except a small tack hammer. Be-
side the illustration above we have
parts for the following: Tally-Ho,
Devonport to London coach, Dead-
wood stage coach, Covered wagon

. at $4.98 each (less horses). Horses
$1 OO each with coach order.

Guarantee: If after assembling our
coach model according to our in-
structions vou are not satisfied, re-
turn it to us and we will immedi-
ately refund your money. You to
he the sole judge.

MODELS, INC,, Dept. SI

PHILADELPHIA, PA.

T agree to pay the postman $4.98 plus
postage. Foreign orders to be accompanied
by U. S. money order or check.

Name

Address ™ ey s . . bl v

PrintYourOwn

Cards, Stationery, Advertising,
labels, paper, circulars, tags, ete,
Save money and time, Sold direct
from factory only. Junior Press
$5.90, Job Press, $11, Power $149.
Do popular raised prmn ng like en-
graving with any of our presses.

Print for Others, Big Profits.
Pays for itself in_a short time.
Ew rules sent. Write for free
cat F of outfits and all details.
The Kelsey Co., H-47, Meriden, Conn.

EXCELSIOR

kampAlNT How We qmekly

teach you by mail, or at
achool in apare time. Epdrmona
emand. B g fature. Interesting
worl Oldastun foremost school.
ARN $50 TO $200 WEEKLY
home-study graduate, made
12 000 John
88508, 5 ota $25 for a show card, Craf
ford, B/ N Yo Ao Siafora s 3200 while takio®
course.’ Write for complete information.

DETROIT scuoo:. OF LETTERING
179 stimson Ave. DETRO!T, MICH.

rom hxl Business in one

SELLS FOR $1.25
SEND ONLY

0 If Not
Writ

Lﬂ;; ff Pleased
37 Pen”

(Sent Post.
| Paid) — .

——MAMALaReLicantadichistanscom..

LIFETIME GUARANTEED No. I FOUNTAIN PEN
Use 60 Days—Money Back

Write for

Free Wholesale
Catalog Showing
Over 400 Articles

AGENTS! CHANCE
TO MAKE $10 to $20 A DAY

SPORS IMPT., 1930 AGATE ST., LESUEUR CENTER, MINN.
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AS A ROWING 4
MACHINE
<

10 CABLE
EXERCISER,

Eight Improved
Muscle Builders

Oﬂl ’0" 3 ~ i
T‘asﬂy master feats which now seem difficult.
P you want physical culture for health this
uipmen: is_what you need. BAVE AT
e(}5:‘\8’1‘ HALF! Wo lurmsh ten cuble cheat
expunder adjustable to 200 lbs, resistance.
Made of new live extra strength rubber to
give resintance needed for sure muscle devel-
opment. l'sir of patented hand grips de-
velop powerful grip and arm. Wall exercising
parts develop back. arma and Iees. Head strap
permits exercise of necl
muscles.  Develop teg
muscles with foot strap—
gives speed. endurance.
illustrated course

GUARANTEE
Entire eatis-
faction guar-
anteed or
shows how to develop uny money back.
part of body.

SEND NO MONEY

Send name and address. We pend all by re-
turn mail. Pay postman $3.75 plus postage.

MUSCLE POWER CO. Depl. SC- 1 150 Nassau
Streel, New York

Be an clectrical specialist. Gain quick success in this most
fascinating and profitable field. Learn at National in the
center of tremendous electrical projects costing more
$100,000,000.00 — unlimited opportunities now.

Practical, intensive training by National’s job-experlence
method in 6 to 9 months. All technical essentials included.
Schoo! endorsed by leaders in electrical industry. You learn
all branches of electricity; radio. Mnlhon dollar institution;
all modern equipment and training acn

ities. Life scholarship. No age limit Free Fm
employment service. Over 17,000 success»
ful graduates. 23rd year. Big, illustrated
84-page catalog sent FREE- Write today.
NATIONAL FLECTRICAL GCHOOL

Dept. 368 4006 So. Figueroa, Los Angeles. Calif.
=

[EAR TEAR GAS Fii

,ZD?}

\—; 100% Protectlon—ﬂo In/ury

Amazing Invention. ITas Size, Shape
and Appearance of a Founwln Pen—BUT
—it shoots TEAR GAS. A safe. effective
substltute for dangerous firearms. Just

nt it—release safety tru{ er nnd‘l)ro.vect a8
cloud of Blinding TEAR G. instantly Stops,
Stuns and Incunaccta(es the most vicious
Man or Beast, No permanent injury. Crimi-
nals. Morons, Thugs fear Tear Gu more than
bulléts. Needed in Stores. tres.
Homes ave; rotect life :md
No skill reqmred ldenf) protector for
and Women. Shoots far_enough so_as no
fect user. Uses same Tear Gas shells as 0HIch| Pollco
Equipment. Precision buiit. Not a Toy. Guaranteed Perfect.
AGENTS: Here is the ONE BIG SELLING sensation of the

Quick Sales—Biy Profits. Everyone who sees
it wants one arn up to $25.00 daily. Makes an amazing dem-
onstration that rolis_in the money Write Today for details or send
only $3.95 for Sambie Pen-Gun. Extra Ammunmon and

Demonstration Outfit ll?afml«mlua 26, R0), NM Sent C. 0. D.
LACHRYITE CO., P.0.BOX1719, €-87, CHICAGO, ||.L - U.S.A.

E A DETECTIVE

Make Secret Investigations 1
EXPERIENCE UNNECESSARY
IDETECTIVE ParticularsFREE. wntel

Iu:o STEVE WAGNER, 2190 Broadway, N. Y|
|Nam¢ ............................................. |

IAddress ................ R A e e . 5N l
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"There She Blows!"

(Continued from page 781)

In addition to all this, the baleen
whale produces the whalebone that was
once used extensively in ladies corset
stays, buggy whips and umbrellas; steel
ribs replaced whalebone as stiffening in
the latter article, and the thin steel stay
took the place of the pliable little piece
of whalebone that went into the tor-
turing corset.

Whalebone is not part of the skeleton
of a whale, as many think. It is a series
of 300 or 400 horny plates, which grow
from the palate of a baleen whale and
hang down into the mouth. The plates
are somewhat triangular in shape, the
bases are rooted in the palate. Both
apex and inner edge are frayed into
horny shreds. The plates grow from
parallel ridges on the palate, which are
covered with long fibers (vascular
papillae) like cocoanut tiber. It is fused
together at the base to form the plates
and is horny at the surface. The whale,
when he is in quest of food, opens his
cavernous jaws and cruises through the
feeding grounds. Tons of water, laden
with shrimp, tiny salmon and other
small sea life, enter the capacious maw ;
the mouth is closed, the tongue raised
and the water forced out; the whale-
bone acts as a strainer or sieve and re-
tains the food. The whale has to swal-
low the food supply at his leisure on
account of his small throat opening and
the fact that he has no teeth with which
to masticate.

In the manufacture of useful articles
from whalebone, the plate is first cut in
parallel prism-shaped strips, which are
then dried and levelled by planing.

The shavings are sometimes used as
stuffing for mattresses. When heated
by steam, whalebone softens, and can
be bent or moulded into shapes which
it will retain if allowed to cool under
pressure. The essential constituent of
whalebone appears to be albumen. its
hardness being probably increased by
the small proportion of phosphate of
lime.

The Precious Ambergris
and lts Uses

A Bowhead whale 50 to 55 feet in
length has been known to produce 3500
pounds of black whalebone.

As one can see from the above list,
the whale is a pretty diversified pro-
ducer of trade articles, but there is still
one product that he presents to mankind
that is the most valuable of all. and so
far as research goes, the whale is the
only living thing that produces this ex-
tremely rare article, known to commerce
as Ambergris. Although 20,000 to 30,-
000 whales are being slaughtere(l veax]v
very few of the mammals produce Am-
bergris, which comes from the sperm
whale onlv This great whale. with one-
third of its body devoted to head, feeds
on cuttle fish squid, octopus and other
fish, some of which live on the sea
bottom ; it may have from forty to fifty-
two teeth in its lower jaw, but as a rule
there are no tecth in the upper jaw, but
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soutetinies there are six or eight pair
of malformed ones.

Anyway, it is due to the sperm’s teeth
that mankind is indebted for the
precious ambergris which has a value
four times greater than gold, and for
which spir 1te(l bidding is tlle rule when
this sticky substance is put up for sale
in the trade marts of the world. Its
present value is between $75 and $85
an ounce,

The Sperm whale, having teeth, eats
crustaceans, and like man in many cases,
he fails to properly chew his food. As
a result the bones and villainous poisons
that infest the victims of his food sup-
ply, affect Mr. \Whale’s digestive ap-
paratus and in time he develops a bad
case of stomach trouble—in man it
would he called Choletith or gall stones;
in whale it is called Cholesn eol or am-
bergns Ambergris is nothing more

less than vomit from the interior of
a 51ck whale.

Constantly Filling Mankind's
Pocketbook

Wher. first disgorged by the mammal,
it is of the consistency of wax. It is
white, ash gray, vellow or black and
often vanevate(l like a boy’s pet agate
marhle; f01 a few days it ﬂoats a
fathom or so under the surface of the
sea, then the action of the water and air
causes it to come to the top; the float-
ing masses are sometimes from 60 to
200 pounds in weight and it has only a
slight and not disagreeable odor.
Nevertheless it is a great delicacy for
the sea birds and every whale hunter is
constantly on the out-look for a flock
of gulls that seem to be battling over
some drifting object—it might be am-
bergris.

Ambergris is used for the most delicate
and expensive perfumes, not as an odor
itself, but as a fixing agent to retain
permanently the other odors. A very
slight quantity of ambergris added to a
formula has the capacity of holding the
odors so that as long as vou have any
of the perfume left it still retains its
strength. The French use it also. in
their finest “Bordeaux Rogue”’—the red
wine of Bordeaux, to hold the delicate
bouquet in this rare vintage. But there
are still other uses for ambergris; the
medical profession utilizes it in the
treatment of adynaemic fevers, chronic
catarrh and nervous diseases. So those
of you who think the whale has been rel-
egated to the past, take heed. The whale
coustitutes at the present time, as he has
in the past, one of the world’s most valu-
able natural resources. Few animals
have contributed more to mankind’s
pocket-hook than the whale—the biggest
brute that breathes.

It is hoped that the Mammalogists’
Society will be successful in their ecf-
forts to preserve: this rightiest of all
creatures for posteritv, for once the
whale disappears from the face of the
earth there will have passed the last
of the great pre-historic monsters.
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For the Home Machinist
(Continued from page 817)

engaged in hand fitting, assembling, or
metal removing operations.

There are five general types of chisels,
all of which the average craftsman tinds
of use. The flat type of chisel serves
for general purposes. Its cutting angle
is about 60 degrees—the same angle can
be used in working with the other four
types. The face of this flat chisel is
often bordered with round sides to pre-
vent the ends breaking on hard steel.
For brass and softer metals a chisel
whose face is one inch wide is service-
able; for hard metals (as iron or steel)
the cutting edge should be narrower.

The cape chisel is used for cutting
grooves, such as hand-cut keyways. It
can also be used to groove a surface
before introducing the flat chisel. The
round pointed grooving chisel fills in
for chisel work wherever round cor-
ners are required. It serves chiefly for
putting in oil ducts. The diamond
point chisel cuts out corners, V-shaped
grooves and irregularly outlined depres-
sions. The side-cutting chisel cuts the
sides of slots and recesses extending
straight down into the work.

A scraper is generally necessary for
fitting up parts. It is used mainly for
truing flat and curved surfaces after
they have been milled, planed or shaped.

In Fig. 4 you will see the triangu-
lar, hook and flat scrapers, which con-
stitute the three usual forms.

—— A4

Electrocuting Insects

(Continuned from page 783)
ted spiders had been an uncontrollable
pest. After three fifteen-minute treat-
ments the spiders disappeared, and the
plants grew more luxuriantly.

More elaborate experiments were
conducted  subsequently with  small
fruits and vegetables.  Strawberries

taken fresh from the patch, washed and
placed in a glass jar and then sealed,
kept fresh for many weeks after being
treated but three minutes. As a matter
of fact, one can of strawberries and one
of peaches both canned in clear water
and treated for one minute, were in
perfect condition the following sum-
mer.

Pea plants of the same age. The one at the
right has been subjected to 10 five-minute
treatments.

Further experiments are being car-
ried on. Should they prove as suc-
cessful as those already attempted, it
may prove possible to rid plants of all
the pests that beset them, including the
dread boll weevil.
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Their words have wings
as swift as light

An Advertisement of the American Telephone and Telegraph Company

WE Live and work as no other people
have ever done. Our activities are
pitched to the swiftness of the
instantaneous age.

Whatever happens, wherever it
happens and however it may affect
you, you may know it immediately
over the wires or the channels of the
air that carry men’s words with the
speed of light. Business and social
life are free from the restrictions of
time and distance—for practically
any one, anywhere, may at any time
speak with any one, anywhere else.

The widespread and co-ordinated
interests of the nation depend upon
an intercourse that less than sixty
years ago was not possible in a single
community. This is the task of the
telephone wires and cables of
the Bell Telephone System—
to make a single community
of our vast, busy continent

wherein a man in Los Angeles may
talk with another in Baltimore or a
friend in Europe as readily as with
his neighbor.

It is the work of the Bell Telephone
System to enable friends, families and
business associates to speak clearly
and immediately with one another,
wherever they may be. Its service is
as helpful and accessible on a village
street as in the largest cities.

To match the growing sweep and
complexity of life in this country,
to prepare the way for new accom-
plishments, the Bell System is con-
stantly adding to its equipment and
bettering its service. To this end, its
construction program for 1930 has
been the largest in its history. This
System at all times accepts its
responsibility to forward the
development and well-being
of the nation.

Business Training

Your opportunity will never be bigger than your
preparation. Prepare now and reap the rewards of
early success. Free 64-Page Books Tell How. Write
NOW for book you want. or mail coupon with your
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LaSalle Extension University, Dept 194.R, Chicago

AL amaricanradiohistanccom—.

A fascinating hobhg or a profitable business
can now be yours. Prepare quickly at home
under the personal guidance of leading ex-
perts in the fine art of photography. No
experience neccssary. kb or spare time.
? any earn while learning. Our thorough
studio methtod also qunllﬁdes {_ou to, ﬁllg;%ll
aying position upon graduation. Sen: -
gon bglgvy at once for EREE booklet, Op-
portunities in Modern Photography.
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Ser:ql booklet, Opportunities in Madern Fnotoyraphy, and full infor-
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fun with the
wonders of

chemistry/

This is No. 2
$2.00

e

OU can leam about science of chemistry and have
lot of fun at the same time—with a CHEM CRAFT

Outfit. Work all kinds of interesting, useful experi-
ments and perform many amazing feats of chemical magic.
CHEMCRAFT is the original chemistry set; the most com-
plete. accurate and scientific. Has more and better experi-
ments, superior chemicals and apparatus. CHEMCRAFT
gives the most for the money—for the best chemistry fun,
get CHEMCRAFT.

Select You rs from These Fine Outfits
No. I—$1.00 u 3Y2—4$3.5! No. 10—$10.00
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CRAFT on the box-- then you will get the best chemistry set-
:g Chemlstry for Free Magazine for Boys
Get CHEMCRAFT JUN!OR and  Containe experiments you ean do
do lots of interesting n|penmenu st home: also ideas on chemistry
end masgis tricks. Complsts outfit and woodworking. Send for your
aad mstxucuom postpaid for 25c. free copy tight away.

he PORTER CHEMICAL COMPANY,
132'East Washington Street, Hagerstown, Md.
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ete., in Plaster and Marble Imltltlon Chenpeat and ensiest method.
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.nad buy goods. Ambitious and mdustnous mon have chance for
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ARKOGRAF |/

Protect Your

Tools From Theft. Write with cles-
tricity any nameor design on the hard-
est and finest tools, orany metal, like
writing with a pen. Outfit $3.50 Pre-
}) aid Anywhere. 1lHustrated circular
Tee. Wnte today. Agents wanted.
RKOGRAF PEN CO.,
ll'll% E. Stark St., Portland Ore.

GEARS

In stock—immediate delivery

Gears, speed reducers, sprockets,
[# thrust bearings, flexible couplings,
It pulleys, etc. A complete line fs

carried in our Chicago stock. Can
also quote on special gears of any
kind. Send us your blue-prints and
inquirles,
Write for Catalog No. 40
CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., Chicago, [ll
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Bargain

CATALOG

and FREE
RADIO GIFTY

Make 20th Century your
headquarters for everything
in radio. Lowest prices as-
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MAIL ORDER CORP.

204 B. West Jackson,
Chicago, IlI. i
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Build This Band Saw
of Laminated Wood

(Continued from page 823)

the hole previously bored, the loose
flange is screwed up tight, the holes
are aligned, drilled and bolted securely
with quarter-inch carriage bolts three
and a half inches long. No washers are
necessary, but put the rounded side of
the nut against the flange. The same
procedure is adopted for the lower bear-
ing, but after it is bolted, take apart
and cut the middle piece in two, about
a third of the distance above the center
and above the cross bolts, as indicated
by dotted lines in Fig. 2. Countersink a
quarter-inch hole for a carriage bolt at
right angles in the hottom and inside
the shaft hole. Insert a five-inch bolt,
reassemble and slip the whole into place,
first drilling a hole through the base of
the frame to accommodate the long bolt.
To lower or raise this bearing it is
merely necessary to loosen slightly the
four flange bolts and tighten or loosen
the adjusting bolt and screw the four
bolts up tight. It will he necessary to
keep your saw blade tight.

Drill an oiling hole 5/16” in diameter
through the'frame bearing at the top
and below; drive a three-eighths piece
of copper tubing almost to the shalt,
letting i1t extend about an inch above the
wood, stuff in a little waste to partly
fill the tube, and oil with heavy oil. A
grease cup may be used instead.

Three wheels are necessary, but the
method of construction is the same, ex-
cept that the driving wheel has no rim,
unless you expect to use a flat belt. Se-
cure three three-eighth inch floor
Hanges, have them bored to a driving

fit on the shaft and face off the flange
square with the hole and the outside.
A hole is drilled in the hub of the flange

I«A'—.]i J

I:—Outline of the frame,
measurements.

Fig. showing

and tapped for a set screw. Three
pieces of fourteen gauge sheet iron two
and a half inches square are bored to a
tight fit on the shaft, and four screw
holes are bored and countersunk.

The material saved from the center
of the frame cut-out is used for the
wheels. Mark off a twelve-inch circle

on two pieces of ply

wood and a six and a

WOODEN WEDGE

PAPE [
R SLIP SAND PAPER
IN SLOT AND
‘ASTEN WIYN
DISK
F1G.5.

OFF SET FOR

WHEEL IN-
SIDE

CLEANER

©OlL SOAKED
MAPLE CLEANERS ™

FIG. 8

half inch circle on the
other piece. Use some
other scrap for the small
wheel, instead of the
third square of ply wood,
which you will need for
the table. Cut out the
circles to the line on the
jig saw. Bore a 11/16”
in diameter hole in the
center of each disk and
assemble on the shaft
with the flanges on the
outside. Screw the flange
to the disk first, then ad-
just the square piece to
the disk and shaft, get-
ting it as true as possible
and screw it to the disk.
Do this with all three
wheels.

Turn a hardwood shaft
to a tight fit, put the
small wheel on and true
up in the lathe, cut the
groove for the belt (sew-
ing machine belting),
sand and give a good coat
of HOT linseed oil, rub-
bing off the excess. Take

?;EARING
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Showing varipus details of the assembly.

from the lathe, slip it on
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the steel shaft and put into the lower
bearing, belt to the motor and you are
ready to true up the large wheels. A
quarter-inch piece of strap iron is bent
as in Fig. 5 and clamped to the frame
with a C-clamp. This makes a very
satisfactory tool rest. Now with the aid
of your motor true up the large disk to
an outside diameter of eleven and seven-
eighths inches. While the disk is still
revolving, mark two circles on the face
with a pencil, one one inch from the
outside, the other three and a half
inches from the outside. These circles
are the rim and hub margins. Remove
the wheel from the shaft, remove the
square metal from the inside, and mark
the spokes with a template made as in

SAW CENTER
PIECE —>
HERE

Fig. 2:—Details ¢f bearings and method
of oiling.

Fig. 6. Bore the holes in the disk at
the junction of the spokes with the rim,
and cut to the line with the jig saw.
Do not remove the flange.

Rip a piece of straight grained oak
one and one-eighth inch wide, one-
eighth inch thick and thirty-nine inches
long. Turn HOT water into the bath-
tub and soak the strips for at least thirty
minutes, and bend around the wheels us-
ing a C-clamp between each spoke. Let
these dry thoroughly. Bevel to a
feather edge one end of the oak strip,
making the bevel at least three-quarters
of an inch long. In glueing these strips
to the wheels, start by clamping the
bevel to the rim first and gradually
work around the wheel, using plenty of
clamps. At the end, the strip will ex-
tend over the bevel about an inch. See
Fig. 7. Be sure and place a clamp over
this joint, When the glue has set after
standing overnight remove the clanips
and cut the projecting edge flush with
the outer edge of the wheel. Return to
the lower bearing and true to twelve
inches, sand, rounding off the spokes
and all edges, give a good coat of HOT
linseed oil and rub off the excess.

Drill a small hole through the upper
shaft and drive in a pin, letting it ex-
tend at least one-eighth inch beyond
cach side of the shaft, cut a brass
washer to fit the shaft and slip on. This
keeps the upper wheel from running off.

Science and Invention
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* “NowUnits, New Features, A’ewlmpmvememg

in (omplete 1931 Dol

Nomeredrudg-
ery — nomore
tedioms hand work
— when you use
‘“‘Delta’’ motor-
driven tools. Work-
ing with wood be-
comes a real pleas-
ure with the help of
these machines.

e, R

work

“Delta’ Do Luxe Work-
shop — the last word in
motor-driven workshops.
Includes a 4-speed
Band Saw, Circular Saw,

and Jointer.

“Delta’’ Boring and Routing At-
tachment, makes child’s play out
of difficult boring, routing, an

mortiging, Easy to operate.
nished separately if desired.

L' Woodworking Line

Lathe,

ur-

exclusive

hip, the dep

“Delia’ Comblnation Jointer and Circular

Saw. Can be operated separately or togeth-

er —no interference. Furnished with or
without motor.

“Delta’ Handi-Shop

A_complete, compact, practical, motor-
driven wor!(shop——populatly priced. In-
cludes equipment for wood-turning, cir-

“Delta’” Band Saw L.a3 many ex-
clusive features. Provided with
special extra-safe guard.
nished with or without stand,

constructional

Dept.C 132

Fur-

Practical, Motor-Driven Woodworking
Equipment Now Within Reach of All

Now are available at astonishingly low price levels
a complete series of compact, rugged woodworking machines
incorporating numerous
Each unit embodies the practical, efficient design, the careful
dable quality of materials—for which
the “Delta’” trademark stands. This year there are many new
units and features that will be of intense interest to all those
who works with wood. All units now operate with either electric
or gasoline motor power.

Woodworking—The Modern Way!

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

10 Day Trial —Easy Terms

Send coupon today for free illustrated literature describing the
new 1931 “Delta” line. Also details of 10-Day Trial Offer
and Easy Payment Plan.
DELTA SPECIALTY COMPANY (Division of Delta Mig. Co.)
1661-67 Holton Street

features.

Mitlwaukee, Wis.

cular-sawing, scroll-sawing, boring, sand-
ing, grinding, and buffing.

“Delta” Line-Shait Shop

Includes 4-speed Lathe, Band Saw, Joint-
er, and Circular Saw. Operates with

[1Handi-Shop

Name. ..

DELTA SPECIALTY CO., 1661-67 Holton Street
Milwaukee, Wisconsin, Dept. C, 132

Gentlemen: Please send me FREE illustrated literature
describing 1931 "Delta” line and details of 10-day Trial
Offer and Easy Payment Plan. (Check items of particular
interest.)
[0*DeLuxe” Shop [JLine-ShaftShop [JCircular Saw
O Routing Machine [] Moulding Cutter

[JBand Saw

3 Jointer

either gasoline or electric motor.

Y FREE BOOKS of!

BUSINESS HELPS

We publish over 200 Home Study Books, each a complete
treatise of its subject. We have one or more for you.
Books on

[0 Commercial Art
{] Lettering

[] Advertising

[J Sign Making

[] Decoration

(] Automobiles
{] Battery Work
[] Electricity

[ Radio [] Carpentry
[] Aviation {] Building
[ Painting [J Contracting

[ Silk Screen Process []Sheet Metal Work
and many other subjects. All fully deseribed in our
FREE CATALOG. Check the subjects in which you are
interested and write today.

FREDERICK J. DRAKE & CO., Publishers
Room 510—179 No. Michigan Blvd., Chicago

Drake books are for sale in all book stores
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the Craters

Jeﬂin the MOON/

Astronomical and Terrestrial

TELESCOPE
Magnifies 30 Times
Own & genuine Astronomer’'s
. See thousands
. Make Bun, Moon
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Eclipses,
enlarged
mes.
Btrange
thrillal

telescopes used in observa-
e toriea. Gerding wrote. Moon
seemed 10 yards away.”
EARN $10 A DAY
Charge 25¢ to look af the moon
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Landscapes,
Games, Ocean
_Scenes, Enlarged
30 Timesl

Dinmeter 2 inches. Special
frietion ndjustment for focus-
Adjustable bracket and

5
teriale,  Will last n lifetime.
Five Days’ Free Trial
Rush only $1.00 now. Pay
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6 daya. If not delighted, re-
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bo refunded.

ROLL-O SPECIALTY CO.,
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How to be
POPULAR

BIUSIC OPENS the portald of
popularity. Learn to play a
Saxophone, Cornet, Trombone or
any band instrument. New instruc-
tion methods enable you to play
tunes quickly, be ready for band or
orchestra in 4 to 6 weeks.

For quick advancement and
greater musical success, start on
an easy playing Conn, Choice of
Sousa and the world’s greatest
artists. Many exclusive improve-
ments at no added cost.

FREE Trial, Easy Payments

on any Conn, Write today for full
details and interesting free book
on the instrument of your choice.
Mention instrument.

€. G. CONN, Ltd.
156 Conn Bidg., Elkhart, Indiana

QNN

Worlds Largest
‘Manufacturers of

BAND INSTRUMENTS

S 2
e .
| FREE CATALOG
u ©) Either pin.=silver plate - 35fea
343’ Sterling silver or gold plate 507ea
© | lor2cotors enamel. any 3or4 letters bdates

Lower fricer on Dojen Lots

BASTIAN BROS CO A BasTIsN BLDG ROCHESTER. N. Y.

MAKE MUCH MONEY

Making and Selling Your Own Products.
Formulas, Processes, Trade Secrets. All
lines.  Automobile Specialties. Cleaning,
Polishing Compounds. Food Products. Toi-
let Preparations, etc. Expert Analytical
Service. Catalog, circulars free.

D. THAXLY CO., Washington, D. C.

‘F&{U S.

Government
JOBS!

Stead_y— Work

VacatlnnLlh Full Pay

Men-Women
18 to 50

Coupon is Valuable

Mall it at
i ONCE

FRANKLIN INSTITUTE, Dept S-181, Rochester, N. Y.
TRush to me FREE OF CHARGE, list of U. S. Government BIG PAY
JOBS now obtainable, BSend me FREE 32-page book telling salaries,
dutiea, hours, etc. Tell me how to get a position.

Name

Address
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Assemble the two wheels in their re-
spective places, use a piece of linen
tape for a “saw” and try it out! If
yvour work has been accurate the wheels
will run true and the “saw” will stay
on the wheels.

Now for the table with its tilting de-
vice, guard, thrusts and cleaner.

The adjustable top thrust can he made
in a number of ways, two of which are
clearly shown in Fig. 9 and 10. The
adjusting arm is made of three-quarter
inch square maple, and by cutting a
piece of the middle standard arm the
maple will fit snugly, and with a couple
of wing nuts it may be loosened or
tightened for lowering or raising. The
hottom thrust and cleaner are made as
in Fig. 8. Soak the cleaner pieces in
oil over night.

The guard is made of three-quarter
inch material grooved to take the saw
and secured to the {frame with two
wooden ‘brackets.

The table is twelve inches square, or
is can be made round, but il you make
the table round first cut the grooves for
the cut-off and the rip guide. The tilt-
ing metal disks are made of fourteen
gauge cold rolled steel cut to the di-
mensions with a jig saw, bent at right
angles and screwed to the two hali-
circle wood pieces. These are shown
in position in IFig. 3. Be sure and get
the center lined to coincide. Now clamp

e e
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these in place on the frame with a C-
clamp, find the center of the table and
make a saw cut in it. Slip the wheels
in place, put the saw on, tighten, and
then slip the table on, getting it centered
and square and then screw the bent
edges of the tilting disks to it. Where
the saw passes through the table it will
be necessary to hevel the under side so
the table will tilt without binding the
saw. I found that by placing two layers
of friction tape around both wheels the
saw will ride much better. It will take
a little time to line up the wheels in
order to get the saw to ride properly.

The upper thrust is adjustable and is
made as in Figs. 10, 11 and 12, or in any
number of ways that can be devised
to accomplish the same end. In case
the saw is to be driven from a line
shaft the drive wheel can be placed on
the upper saw wheel shaft. The motor
is fastened to an adjustable base with
wing nuts so that in case the saw is
broken and the lower wheel has to be
raised the motor can be slipped a little
closer to the saw. This feature is good,
anyway, as .it makes a convenient
method of tightening the belt. The
writer’s saw travels about 600 R.P.M.
and will saw six-inch material if taken
slow. The writer has saws 82” in cir-
cumference, 4”7, 3/16” and 47 in
width and 24 gauge. They cost about
$1.50 apiece.

He Can't Miss His Train

(Continued from page 806)

Fortunately, the trains are operated at
speeds of not more than 135 miles per
lhour, which makes it possible to lighten
up materially on the track.

Then there are round-tables for turn-
ing the locomotives around; sidings
where they are shunted for loading and
unloading of freight or passengers; a
round house accommodating several
locomotives; and a train shed alongside
the louse, near the highway, to pick
up and discharge the travelers that come
from far and wide to sce them.

The rolling stock is unique in that
it has the appearance of standard roll-
ing equipment on a diminutive scale.
Passenger coaches, freight cars, gon-
dolas, Rat cars and locomotives closely
approximate the real thing in general
appearance, on a greatly reduced scale,
vet they are ingeniously designed to
handle man-sized work. The passenger
coaches are equipped with seats. Be-
cause of the reduced scale of the pas-
senger coaches, the passengers must sit
up with heads and shoulders above the
roof. No harm is done here. The cars
are mostly open at the top for carrying
passengers. The box cars are arranged
with drop sides, so that they may be
filled with tools, produce and feed, for
carrving on the work of the farm.

The locomotives, of which there are
several, are of the steam type in ap-
pearance only. Actually, these locomo-
tives are gasoline inspection cars, such
as used by railroads, but in disguise.
The gasoline inspection cars are em-
ployed ordinarily by section gangs and
foremen, in place of the conventional
hand-cars. Gage has built locomotive

www._americanradiohistorv. com

bodies on the gasoline inspection cars.
He has fashioned the bhoiler of sheet
iron. The front is a large garbage can
cover. The headlight is an automobile
headlight. Some wood and more sheet
iron form the cab, steam dome and
tender. A few more pieces of iron strip
go to make the cow-catcher or pilot. A
dinner Dell serves as the locomotive
bell. An automobile horn serves as the
whistle from a utility rather than from
a decorative standpoint. The engineer
sits on a seat which represents the
tender or coal car, and works the con-
trols within the cah. To start the loco-
motive, however, one side of the cab is
swung open and a crank inserted in the
engine flywheel to start things going.
All in all, it is lots of fun. The tiny

trains chug along at eight to fifteen
miles an hour over the couple of miles
of track, sometimes carrying freight
and at other times carrying merry visi-
tors who come from far and wide to
enjoy this home-made railway.

View of the locomotive from the
driver's seak
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Glowworms' Light

(Continued from page 786)

light of the glowworms, and their curi-
osity spells their doomn.

Going to investigate this fascinating
glow, they find it a delusion and a snare,
for they become caught on the sticky
threads and the glowworm has another
full meal. Once they touch one of the
threads, they are lost beyond all hope.
There they stick, despite violent strug-
gles. The vibrations caused by the
struggle attract the attention of the
glowworm, which if hungry immedi-
ately winds up the hanging thread. If
replete, the prey hangs in suspense until
wanted.

In addition to obtaining the glow-
worms’ food supply, its silken threads
are also its body-guard. Exceedingly
sensitive, the vibrations of sound caused
by talking or other noises, are regis-
tered on them and the glowworm is
warned of danger. It then, through
some ingenious control method, is able
either to dim the light or to cut it off
entirely.

Endless lllumination

The organ which emits the glow-
worms’ light is a gelatinous and semi-
transparent structure at the posterior
extremity of the larva, capable of great
diversity of form. Attempts by entomo-
logists to solve the intricate problem
have been in vain. All they have learned
of the organ is that it is green in color
and does not give off heat waves, all its
energy being expended on light rays.

It may be, when scientists learn
whether the composition of the light is
chemical or otherwise, and the manner
of its control, that a new era of illu-
mination as wonderful as electricity
will have arrived. It is interesting to
speculate on the possibilities of such
a “cold” light.

This glowwormt goes through four
stages of life—that of the egg. the
larva, the pupa and the fly. The aver-
age life of the larva is several months.
When it rcaches its full size it re-
absorbes all the hanging threads, leaves
its silken hammock and, hanging down,
changes from a grub to a pupa. For a
few days it hangs thus, still luminous
but taking no food, and then out of it
emerges a dainty, dark-winged fly,
about twice as large as, and somewhat
resemhling a mosquito.

It shuns the daylight and so is seldom
seen. It lays its eggs on the roof of the
Grotto, the larvae are hatched, and the
endless cycle of light goes on, provid-
ing endless illumination for the cave.

$21,000.00 for Spirits

For more than six years this pub-
lication has offered prizes totaling
$21,000.00 for genuine demonstrations
and proofs of spirit manifestations
which we cannot duplicate by scien-
tific and well-known means.

Up to the present time not one mani-
festation has been presented which by
even the greatest stretch of the imagi-
nation could be considered genuine.

How many more years must this
prize be offered? Splrltuallsts, please
answer!
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quality, Engineer Dobe

ments, 14 Other Tools and a

Drafting Table—All included
inmyHome Training Course.

EMPLOYMENT

Automobile — Electricity — Mé-

tor Bus — Aviation — Building
Construction.

There are jobs for Draftsmen in all of
these industries and in hundreds of
others.

Aviation is expanding to enormous
proportions.

Electricity is getting bigger every day.

Motor Bus building is becoming a lead-
ing world industry.

Building of stores, homes, factories and
office bulldings is gmngonall thetime.

No structure can be erected without
plans drawn by a draftsman. No mach-

all big in

I train wou al Am"
—Enginaer Do

In These and Other Great Industries

ery can be built without plans drawn
by a draftsman,

I train you at home, in Drafting, Keep
the job you have now while learning.

Earn As You Learn
I tell Yyou how to start earning extra
money_ a few weeks after beginning
my training.

I will train you in drafting right where_

you are in your spare time. ave
trained men who are making $3,500.00
to $9.000.00 a year. Get started now to-
ward a better position, paymg a ood
strai, ht salary, the year around om-
fortal le surroundings Inside work.

7022 a WEEK

Write For My FREE Pay- !
Raising Plan TODAY

Mafl this coupon at once. Get *'My Pay-Raising
Plan’’, it certainly points the wa
owe it to yourself to send for thls
how I hef you find big opgortumtles in pracuicslly
ustries. The bool

paid and FREE. Mall the coupon for it

ENGINEER DOBE

1951 Lawrence Av., Div 14-21 Chi

to success. You
book. Find out

will come to hou post

I----.----------------------..
ENGINEER DOBE,
1951 Lawrence Ave,, Chicago

fl Send me Free of all cost, **My Pay-Rafaing Plan"’
@ €afn money while learning to be & draftsman and proof of blg
§ money paying positions in grest Induatries,

Employment Service
After trammg you 1 help you to geta
job without charfmg you a cent for
this service. Employers of Draftsmen
come to me for men. Employers know
they are not taking chances on men
trained by me.

No Experience Necessary

Youdo not need to be a college man

nor high schoo} graduate to tearn by

this methed. No previous experience

gecessary I make a positive money
ack guarantee with you before | be-
in to train you.

f you ere now earning less than

Div, 14-23

Aleo plan to

our lives.

fully.

wise have known.

today

The

usual things

IT 1s piFFICULT to 1magme the world today without some of the things
that make our living in it so pleasam and comfortable. How naturally
we lift the telephone recelver, step Into an automolnle, and look for
the news of the world in the newspaper and magazine—every day of

Another of these usual, invaluable lhings, accepted as part of the
routine of existence, is the guidance given by the advertisements in
supplying our wants from day to day. We read them.
to save time and money. And our lives go on—more easily and more

The advertisements suggest ways in which we can get things we
want with the greatest possible satisfaction to ourselves.
us of new conveniences and comforts of which we would not other-
They help us to get down-to-the-dollar satisfaction.
They assure us of proved values.

Advertisements are among the necessities
. read them regularly

They help us

They tell

AP N P P D PP APPSO

NP NP
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ALADDIN PORTABLE
\ ‘E/I.ECTJRO PLATER

Instantly Applies Real Nickel
Also Electrically Plates Brass, Copper,
Silver, Gold,

the inexpensive ALADDIN
you can easily nickel plnte the nickel on your

With OUTFIT
car and do a good job of it. The ALADDIN
OUTFIT is also a home necessity.

Make Big Profits With the Aladdin

Whether you are interested in the ALADDIN
for yourself or should you wish to go into
business putting real nickel on autos or doing
metal plating in your neighborhood, or if you
would like to act as our agent in your terri-
tory, write us immediately for free particulars.

PSYal

P.J. F. BATENBURG CO.

Dept. 171 Racine, Wisconsin

Agents Wanted

Anti-Mist

Guarantees Clear Vision
You can quickly bulld a
big money-making busi-
ness of your own selling
Anti-Mist. Sells to aute

supply stores, opticians,
rugmsls, cigar stores, garages,
railroads and street car com-

panies.  Anti-Mist makes glass
Q’I‘FA\I PROOF and WATER-
One application Jasts 24 hours. Clear

FROST- PROOF

PROOF.
vislon guaranteed in all weather; money back guar-
antee if it fails.

Others are doing it
$50 to $100 WEEKLY seis on sight. Anti-
Mist retails at 35¢ for 3% oz. can—$1.50 for 8 oz.
can. Send 35¢ NOW for sample 3 oz. can and full

particulars.
GASTON MFG. CO.
Dept. 863-A, 4214 Lincoin Ave., Chicago, 111,
Canadian Representatives:
Matty & Co., 615 Pender St. W., Vancouver, B. C.

Write todayfor new Free book Tt tells
you how a law training will shorten
your road to success. It also carries a
vital and inspiring messageto every ambi-
tiousman. Find outabout the opportunities
thatawait the law trained man. Find outhow
ou can learn law rightin yourown home. No
obligations. The bookis FREE. Write today.
American Correspondence School of Law

T330R  JOIN THE
POSTED RADIO

LNL LG INTERNATIONAL
\PROGRESS SNV TV |

—now has 60,000 bers —~who h

information and tips of vqlue to experiment-
ers, set builders, service men. Also personal
news and short wave gossip — membership
fifty cents for a vear, including subscription
to official organ RADIO DESIGN —well known
contributors make this quarterly livest of Radio
publications. Send 50¢ today and receive
current issue together with membership but-
ton, identification card and R. I. G. certificate.

e — o —————

Radio International Guild, SC-1-31, Lawrence,Mass.

Enclosed find 50c. Enroll me as 2 member of the
G. Send button and Radio Design for one year.

Name.

Address_ =

3601 Michigan Ave., Dept, 1421, Chicago. LA

| or

Science and lnvention

A Book Table
(Continued from page 805)

may be purchased from any fine cabinet
shop or furniture repair place. In patch-
ing old curved surfaces, or veneering
new wood, similar to the uprights men-
tioned, one should have sawed forms of
the same shape for clamping. The pho-
tographs illustrate this clearly with re-
gard to the uprights. The veneer should
be thoroughly soiaked and applied wet,
or else it is likely to break on too sharp

a curve.

After the veneer has heen applied to
both sides of these uprights, fit the cross
pieces to them as indicated, and {fasten
the whole hook-rack portion to the table
top with screws from below. Fasten
the upper top in place with dowels in
the uprights.

For the reader who plans to build his
own table from the bottom up, we sug-
gest a simple design be adopted for the
pedestal, or that one be turned as illus-
trated, instead of making it of hexag-
onal shape. He may make it revolve
by mounting it on a large dowel in the
center of the pedestal, or by purchas-
ing an old revolving chair screw from a
junk yard.

Whether rebuilt from the piano stool

constructed from start to finish by
the craftsman, we feel sure that the
results will more than justify the effort
involved. A handrubbed natural var-
nish finish will put the final touches to
a truly useful and ornamental article of
furniture.

The piano stool as it appeared before
work was begun.

New ldeas for the Owner
(Continued from page 812)

attached by any owner who is handy
with tools or the work can be done very
reasonably at a local garage.

The up-to-date driver who has no-
ticed that new model cars are equipped
with dual stop lights, so necessary in

present-day traffic, places his auto on a |

par with the latest factory products by
adding one of these devices himself.
We have shown in our diagram a single
wire connecting into the stoplight cri-
cuit is all that is required.
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GOODRICH-GOOD# YEAR
Fivestone - U.S.
AND OTHER TIRES

- Lowest Prices on Earth!
‘Thousands of patisfied tire users all over
the U.S.A. Our 15 years of business speaks

tor itself. This big responsible company will
pply you with reconstructed stan
maketnre- at loweut pnccs in history.

tandard
servlce

Don 't Delay—Order Today

ALLOON Tires’
l ize Tires Tubes
29!4 4052 3031
2 40

uguuny»»

NNNROODS
m.kkbghhbuu
RARSRO

COOQNNON
i 1t et ot et et
SRS o

©.00
Al 0m3 5sol
e ZGS
DEALERS s-nd °"v¥ $1.60 deposit with each fire
WANTED :r:zzlf::shlpbaflaﬁcecob Ddu‘i:ZS
ercel m fall ace -
Tires failing togive 12montha servicowill be replacc(::‘gml;:rtor ico.
YORK TIRE & RUBBER COMPANY, Dept.
3855 Cottage Grove Ave, Chicago, Hiinois

HAPE <«
your NOSE

Anita Nose Adjuster
shapes flesh and car-
tilage — quickly,
by safely, painlessly,
P H while you sleep.
~ # Lasting results. Gold
Medal Winner. 78,000
users. rite for
FREE BOOKLET.
Anita Institute
A-73 Anita Bldg., Newark, N.

Voo NICOoMmLIBIN

2 AULLLHUNENY
&mm&nnmwwwng

1.

%
3-25¢ BIG Fu
Bo Ys You apparently see thru Clothes, Wood,
Stone, any object. See Bones in Flesh.

FREE—PKG. RADIO PICTURE FILMS.Takes pictures
without camera “You’ll like "em.”’ | pkyg. ea. 25¢ order.
MARVEL FG. CO., Dept. 83, NEW HAVEN, Conn.

gl | Positively Guarantee

to increase your arms one-half inch
in size, chest one full inch,
strength 259, health., 100% in
one week's time, by following my
instructions and using my exer-
ciser 10 minutes mornings and at
night.  Send $1 for complete
course and exercisers. Satisfaction
guaranteed or $1 refunded.

Prof. J. A. DRYER
Box 1850-L Chicago, Ill.

_ Now It’s Easy to
WIN at BRIDGE

Surprise your friends! Get the habit of
winning! Let Wilbur C. Whitehead,
world-famous authority, show you his
short-cut picture method to complete
mastery of this fascinating game—both
Auction and Contract.

Within a week you will be able to pit your wits
against the best of players—and WIN! By using
hundreds of pictures of hands to bid and play,
with solutions and analyses, he makes the game
you once thought difficult surprisingly simple. By
his easily grasped picture method, anyone can
master the fine art of finessing, ruffing, sluffing,
placing the lead and dozens of other clever plays.
Printed in two colors with hearts and diamonds
shown in red throughout. Worth much more
than any $2.50 book on the same

subject. Shipped to you, prepaid, 5oc

complete, for only ...............

Simply write your address in margin below and
mail 50c in check, coin or stamps to—

MACKINNON-FLY PUBLICATIONS, INC.
Dept.2501,381FourthAve.,New York,N.Y.
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Scientific Book Reviews

THE RADIO AMATEUR’S HAND-
BOOK, by A. Frederick Collins.
New and Revised Edition (1930).
Edited by G. C. B. Rowe, formerly
Associate Editor of Radio News.
394 pages, 16 illustrations and 100
drawings. 8vo. Published by Thomas
Y. Crowell Company, New York.
Price $2.00.

The first thing about this book which
strikes the eve hefore it is even opened
is the claim made on the jacket by the
author that he is the inventor of the
wireless telephone. The present re-
viewer has been closely associated with
all branches of radio communication for
twenty years and thought he knew of all
the important personalities who have
contributed to the art in one form or
another, but never has he heard of the
name of A. Frederick Collins in con-
nection - with the wireless telephone.
Still, that may be his ignorance; we
live and learn.

The reviewer’s next reaction, on look-
ing over the book, is one of sympathy
for friend Rowe. He certainly under-
took a pretty thankless task when he
agreed to edit this work, but it must be
said that he has acquitted himself with
lionor. But it is a pity he did not al-
low the book to be buried decently in-
stead of collaborating in its resurrec-
tion.

First published in 1922, this handbook
has long outlived its period of useful
existence. There are other works of
reference available,notably the A.R.R.L.
Handbook, which satisfy all require-
ments, and do so much better. The log-
ical place for Chapter IV, “Electricity
Simply Explained,” is at the beginning
of the book. Instead we find Chapter I
devoted to “How to Begin Radio,”
which, incidentally, describes the slider
tuners, crystal detectors and induction
coil transmitters we used twenty years
ago. Much of later chapters is also de-
voted to this and other similarly anti-
quated junk which is now to be found
only in museums and the historical sec-
tions of radio exhibitions.

Later sections of the book, apparently
the work of Rowe, give some useful up-
to-date information, however, and at the
end there is a glossary of terms, miscel-
laneous information, insurance require-
ments, and details of radio laws and
regulations.

AUTOBIOGRAPHICAL AND
OTHER WRITINGS, by Alan A.
Campbell Swinton. 181 pages, 17 il-
lustrations. Published by Longmans,
Green & Co. Price 10 shillings and
sixpence ($2.50).

On the flyleaf of this book appears
the quotation: “Let us now praise fa-
mous men and our fathers that begat
us.” The author thereupon opens his
work with many pages anent his ances-
try, which he traces back to the twelfth
century. None of it is of the slightest
interest to anyone outside of his imme-
diate family circle. The rest of the
book is devoted to meandering and
musty recollections of electrical and

other scientific happenings and person-
alities during the past forty years, none
of which appears to have much value.

The author’s claim to fame is of
somewhat dubious extent. He claims
to have been the first to suggest the use
of lead-covered electric wiring for use
on board ship. He also possessed some
reputation, during his younger days, as
one of the earliest investigators in the
field of cathode and X-rays. In 1911
he made the suggestion that television
might be accomplished by the use of
cathode rays at both the transmitting
and receiving ends of the system, but
never did any actual work on the idea.
Of recent years he has written much
concerning the impossibility of achiev-
ing television by present mechanical
methods and advocating the use of
cathode rays as the only possible solu-
tion to the problem in question. How-
ever, shortly before his death, which oc-
curred in February, 1930, he witnessed
a demonstration of the Baird system,
and admitted in a letter to the London
Times that Baird had succeeded by me-
chanical methods in producing recogniz-
able images.

No doubt an interesting book for
those who enjoy reading out-of-date
reminiscences.

SCIENCE AND THE SCIENTIFIC
MIND, by Leo E. Saidla and War-
ren E. Gibbs, published by McGraw-
Hill Book Co., Inc,, New York City.
Pages X111, 506. Price $3.00.

With each day a new theorv is an-
nounced, another physical law is dis-
covered, examination of photographic
plates reveals a heretofore unseen star,
a baffling problem is solved, novel de-
vices are invented. intricate hypotheses
advanced, new ologies, religions and
systems of education come into being.
The vast array of idea and thought
material, which today seems to com-
pletely supersede what was basic yester-
day, bewilders and perplexes the aver-
age individual.

Messrs. Saidla and Gibbs have col-
lected a selected group of essavs writ-
ten by men, each high in his field. They
have judiciously picked works, which,
although specific in themselves, serve to
answer various general questions. Are
we discovering facts too quickly for us
to absorb them? Is the old order being
discardei before the new is understood?
How practical are Scientists ? What re-
lation does Science hear to our History
and our mode of living? Will Science
supplanr Religion? Is specialization a
factor for good? are subject types
which are directly or indirectly dis-
cussed.

The essays are not only educational
and cultural but make very interesting
reading. The introduction which pre-
cedes each article proves very helpful
and provides sufficient background to
permit the uninitiated to read the mono-
graphs with an understanding of the
subject to be discussed. Eminent
authorities who have contributed in-
clude Bertrand Russell, John Tyndall,
Thomas Huxley, R. A. Millikan,
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Go after the
Big-Pay Job!

ON'T he satisfied to worry along in little jobs

with little pay. Master the finer points of
electrical practice and bring the big-pay job within
vour reach. The man who knows electricity in all
its many phases—the man who has completely
mastered the subject from A to Z—can pick his
own job and name his own salary. Become an
electrical - expert. Croft will show you how.
Through his famous books he will teach you elec-
tricity as experts know it and put you in line for
an expert’s pay.

The Croft Library of
Practical Electricity

2785 pages—2045 illustrations—library
binding
Recently revised, enlarged, and containing tke
very latest and most authentic facts about elec-
trical practice of today, this set of seven books
provides a complete reference lihrary and seli-
training course in practical electricity.

The Standard in Practical
Electrical Training

The Croft Library is a complete elec-
trical educator. It is founded on
practice—on work as it is actually
done. It is jammed from cover to
cover with the kind of hard-headed
- facts you want. Written so that the
beginner can easily understand it, yet so sound,
so thorough, that it is the daily guide of 59,000
highly paid electrical workers and engineers.

Explains Every Electrical Problem

Croft tells you the things you need to know
about motors, generators, armatures, commutators,
transformers, circuits, switchboards, distribution
systems—electrical machinery of every type—wir-
ing for light and power—wiring of finished build-
ings—underwriters and municipal requirements—
illumination in its every phase—the latest and
most improved methods of lighting—lamps and
lighting effects, etc.—how to do a complete job,
from estimating it, to completion.

Make no mistake ahout it—there are big jobs in
electricity ready for you when you’re ready for
them. Thousands of men who have the Croft
Library know that te he a fact. The Library it-
self, on a FREE TRIAL BASIS, will prove it to
your own absolute satisfaction.

No Money Down—Small Monthly
Payments

Fill in and mail the coupon attached and
we will send you the entire set of seven
volumes for ten days’ Free Fxamination.
We take all the risk—pay all charges.
You assume no obligation—you pay noth-
ing unless you decide to keep the boolks.
Then $1.50 in ten days and the balance at
the rate of $2.00 a month. Send the cou-
pon NOW and see the books for yeurself.

MeGraw-Hill Book Co.. Inc.,
370 Seventh Ave., New York.

.
Send me for 10 days’ free examination the Croft i
Library of Practlcal Electricity. It satisfactory. I will |
send you $1.50 In 10 days and $2.00 monthly uniil

the speclal price of $19.50 is paid. If not wanted, T I
will return the books at your expense. (To insure I
prompt shipment wrlte plainly and fill in all lines.)
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| IF_
you pledge

yourself to secrecy we will
teach you the secrets of

Real Professionai

Magic

For the first time in the history of Magicthe
age-old, sacredly guarded secrets of the

ystic Art are being revealed. Now at last
you can learn to be a Real Professional
Magician. Yes, and you can learn this won-
dertul art easily and quickly AT HOME. You
are taught the guarded secreis of the Magic
Profession. But before you study, you must
sign Magician’s Solemn Pledge of Secrecy.

LY PTRTE P R T Send for Details!
her Bl Send today for f lit-
Bot You: erature telllng allre:bo,ut

amazing NEW Course in Magic. Get our Low
Prices and Easy Terms. Wrlte Todavstating yourago.

Tarbell System, Inc.,Dept. 1421
1926 Sunnyside Ave., Chicago, 1L

NCE TELLS
How To Restore

VIGOR

A new and amazing Book-
let explains causes of
premature old age, low
vitality and- physical de-
cay. It also tells how men
may restore and retain earlier vigor and physical
vitality without operations, without electricity and

& SCIE

at slight cost. Recently, many physicians have
ordered this method. The booklet is called:
“SCIENCE TELLS HOW TO RESTORE

VIGOR.”

IT’S FREE - Send No Money

Write today for a copy. You will be amazed to read how
men of 40, 50 and much older have actually obtained a
new lease on the joys of living. Send today.

LAMOTHE CORPORATION,
Dept. 161, 25 West Broadway, New York City

CHEMISTS

plies, 5.000 Chemicals, Minerals. Drugs,
W ©otc. and listing 1,000 scientific books
& sent for 50c. Glass Still as {llustrated.
Capacity of flask 1 qt. Complete $8,

‘ 2 LABORATORY MATERIALS CO.
635 East 71st St., Chicago, U.S.A.

RAISE CHINCHILLA }

AND NEW ZEALAND WHITE

FUR RABBITS{
In Your Back Yard

‘We supply stock and a market for all §
you raise.# 36-page lllustrated book
and catalog,alsoco]:y of FUR FARM- K
magazine tells how to raise /i
rabbits successfully, all for 10 cents.
STAHL'S OUTDOOR ENTERPRISE CO., Inc.

1086 Outdoor Bids., Holmes Park, Mo.

FIX IT YOURSELF
With “Speedway”’ Tape Solder

The solder of a thousand uses. Easy to use: no acld
needed. The heat of a mateh is suffieient for ordinary
small jobs. Try this amazing new solder—you will
always want it handy on your workbench. A spool
of 60 inches will be sent postpaid upon receibt of 50c.

ROYAL SALES CO.
3136 Olive St. St. Louis, Mo.

‘.: Catalog illustrating 2500 Chemist’s Sup4|

Science and Invention

| Michael Pupin, J. S. Haldane and
| others. The compilers made a serious
. mistake in their selection of a name for
the book. The heading Science and the
Scientific Mind frightens you away—
who would think that entertaining mat-
ter would be contained in a volume
bearing such a grave and impressive
title ?

SEVEN IRON MEN, by Paul de
Kruif, Published by Harcourt, Brace
& Company. New York, Pages,
XIV; 241, Price, $3.00.

Paul de Kruif has written a stirring
biography of the Merritt clan. Graphic-
ally he has described their untiring ef-
forts in pursuit of the elusive iron ore
which they were so sure would some
day be found in the Lake Superior Re-
gion. Chapter after chapter is devoted
to the innumerable unsuccessful trips
which various members of the family
made into the wilds, dominated by that
inborn urge to find iron, buoyed up
through every disaster and hardship by
their implicit confidence in their ulti-
mate success.

Finally the Merritts announce the
discovery of iron ore. The family own
large blocks of land and commence
mining operations. An eight million
dollar offer is made for their vast hold-
ing and is scornfully rejected. Capital

HE lever feed of a bottle-capper
makes an ideal feeding mechanism
for a drill press. Using two polishing
heads or a lathe head stock and a pol-
ishing head with the converted bottle-
capper, a drill press can be rigged up
very easily. Certain brands of polish-
ing heads and lathe heads are now sell-
ing for a dollar, thus making it possi-
ble to have a drill press for the home
workshop for less than five dollars.
The illustration shows how the head
stock or the polishing heads are mounted
to an upright wood panel which in turn
is fixed to the heavy wooden base hoard
by means of a shelf bracket. The two
pulleys on the polishing head are idlers,
and are kept on the shaft by means of

7 LATHE
| HEAD $TOCK

"POLISHING
HEAD i .1, "‘I

BLOCK FITS
INTO

F CROWN HEAD

/| BOTTLE CAPPER Sy

REVERSED ON RACK

pins thrust through holes drilled through
the shaft. Stock pulleys are used. The
drill head is a lathe headstock, or, if
desired, a polishing head, with one end
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is interested, allied enterprises develop
railroads are built and steamship com-
panies organized. The astute capitalists
enter into partnership with these havdy
pioneers. A handful of closely related
men have opened up a wilderness to
civilization and given a limitless supplyv
of cheap iron ore to the nation. The
financial panic of 93 and 94 follows
and when business stability is again
established the Merritts are stripped of
all their holdings and the monied in-
terests are i control.

Mr. de Kruif writes that it is an un-
toward tragedy that has left those re-
sponsible for the development of this
section penniless. However, the writer
cannot lhelp feeling that it was inevit-
able. The Merritts were pioneers, not
business men. Those very characteris-
tics which spelled success for them as
woodsmen and explorers caused their
downfall when they attempted to deal
with financial jugglers. Good lumber-
men, they did not understand tricky
business, and double dealing; did not
even know that sharp practices existed,
accepted every man's word as his bond.
thought every one as honest as them-
selves.

l Reviewed books can be secured from
I\the publishers or directly from our I

Service Department.

Drill Press from Bottle Capper
By Raymond B. Wailes

of its shaft threaded to take the chuck.

The feeding table is made of a bottle-
capper with the movable head inverted
upon the rack-upright. The lower part
of the rack-upright is cut off, bent at
right angles and drilled so that it can
be fastened to the base by means of
screws. An additional brace which gives
extreme rigidity to the drill table is also
added, and this is in the form of an L-
shaped piece of metal, screwed to the
panel and bolted to the rack.

The drilling table is a square or cir-
cle of wood in the center of which is
mounted a wooden disc to slip into the
crownhead of the capper. The soft
rubber ring should be removed from
the crownhead. A hole or two drilled
through the crownhead will receive
small screws which pass into the wood-
en disc of the drill table, thus holding
the table securely to the feeding handle.
In operation, the work is placed upon
the table and the table fed by lifting
upward on the capper handle.

Renovates Paint Brushes

ORE a hole in the end of the brush

handle and suspend by a wire in a
mixture consisting of oue part of kero-
sene. The brush should not touch the
bottom of the liquid container.

If the brush is not to be used soon.
clean out with kerosene, gasoline or tur-
pentine, and wash with soap or gold
dust and warm water. Rinse soap out
of brush and work lubricating oil into
the bristles. Then wrap brush in paper

until you need it.
—Frank Hall.


www.americanradiohistory.com

January, 1931

Science and Invention

Spectacular Electrical Experiments ll

(Continued from page 795)

base of the lamp. This coil may com-
prise about 1400 turns of No. 30 B.C.C.
magnet wire, wound in a slot 34”X34"”.
This size will carry 1/10 of an ampere
safely. The specifications which we
have given you are such as to enable
vou to maintain a working current when
the coils are eight to ten inches apart.
If you should shorten this distance a
higher voltage will be produced in the
secondary and it is quite possible that
whatever apparatus you have connected
in series with this coil will be hurned
out. We suggest that you vary the
number of coil layers in order to get
the exact current that you require.

HIDDEN
COIL.

ABOUT |

Ya' X Ya

\
@)

The mystic lamp isn't so mysterious after you
hava seen this diagram.

The amateur showman can give a
striking demonstration by welding iron
under water. With the use of a 1 K.W.
welding transformer which delivers
ahout 100 amperes at 10 volts, bars about
I4th of an inch in diameter may be
welded to flat strips of equivalent cross
section. Clean the bars thoroughly of
all oxide scale before attempting the
experiment. The transiormer is con-
nected to the metal to he welded through
rubber-covered copper cables, of the full
current-carrying capacity of the wire
used in the secondary coil of the trans-
former. Insert the rods in a jar of
pure distilled water, and allow the ends
to meet; they will become white hot and
{use together. When they have joined,

P ADJUSTABLE.
CHOKE.
{CPTIONAL)

SWITCH

STEP-DOWN
TRANSFORMER

—
o N - J

CORE ASSEMBLY

Connect the transformer as indicated and the
rest is easy.

the operator who should wear smoked |
glasses and asbestos gloves to add to
the atmosphere of mystery, should lift
the welded rods from the water and
display them to the audience.

The welding transformer of 1 K.W.
rating is made as follows: The core is
of laminated sheet iron, 15874 inches
over-all size. About five layers of insu-
lating cloth or tape must he wrapped
about each long leg. The primary wind-
ing consists of four layers of No. 10
B.S. gauge D.C.C. magnet wire wound
over a length of 10 inches of the core
leg. Insulating cloth is placed between
the layers. The third and fourth layers
may be tapped. Eleven and a half
pounds of magnet wire yielding ap-
proximately 344 turns which is wound
about one of the longer legs should
prove sufficient.

The secondary, which is wound on
the other long leg of the core, comprises
31 turns of No. 0 B. & S. gauge, D.C.C.
wire or four No. 6 B. & S. gauge wire
connected in parallel. Tape or nupreg-
nated fabric must he used as an insu-
lator.

This trick can't fail to impress your audience
—vyet it's simple.

A more spectacular performance can
be made if a 1 K.W. transformer, built
to the following specifications, is used.
The core measures 18X9%5 inches
over all. Cross-section of each leg is
a square 215X21% inches. The iron
will weigh about 75 pounds.

If connected to a 110-volt 60-cvcle
A.C. circuit, the primary coil must con-
tain about 19 pounds of No. 6 B. & S.
triple cotton-covered wire or an equal
amount of No. 9, two strands of which
are wound together and connected in
parallel. The primary draws approxi-
mately 27.3 amperes aud the coil is com-
posed ol 196 turns in three layers, each
12 inches long. (These dimensions ap-
ply to No. 6 wire.) In order to obtain
10 volts A. C. 60 cycle, the secondary
requires ahout 20 pounds of copper wire
(or bar) having a cross-section of 288,-
750 circular mills. This cross-section
area can be supplied by winding on 11

No. 6's, 4 No. I's, or 5 No. 2’s (all
B. & S. gauge) in parallel. |
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You get PROOF |
the first 7 Days

| can make this

NEW MAN
You

(New
photo)

CHARLES
ATLAS

“World’s Most Per-
fectly Developed Man™

I’VE helped thousands of

men—young and old-—
underweight and over-
welght — weaklings and even

“strong men” and other physical di-
rectors who wanted my kind of Muscic P8
Power. Now I'll show YOU my quick,
sure way to rehuild yourself a new
body and make ‘‘a new man"’ of yourself.

Spending just a few minutes a day
in your own home, doing what 1 tell
you, without tricky apparatus, starving
or gorging, using only my natural
methods of Dynamic-Tension—in ONE
WEEK you begin to SEL and FEEL
the difference in your bodily condition
and physical appearance.

And my methods will dig down into
your system, banishing such ailments as
constipation, pimples, skin blotches
and the others that do you out of the
good things and good times of life. Your
new health, pep and vigor will show even in
your eyes, your hair, and the way you carry
yourself. 1f you're timid and bashful, you
lose all that—you have a new more forceful
personality—you become a NEW MAN!

Gamble a 2¢ Stamp

It's a shame if you are being held back by a
below-par body—now that you can so easily
and quickly make this new man of yourself.
Do what my thousands of other pupils did—
gend for a free copy of my 48-page book, “Everlasting
Heaith and Strength.”” Learn how I built myself up
from a weak, no-muscle, always-tired “runt”’ to
winner of the title, ““The World’s Most Perfectly
Developed Man.” Spend 2¢ to mail my coupon—
to learn how YOU can win the biggest prize in life—
ahandsome, healthy, husky body. Address CHARLES
ATLAS (Dept. 17-A), 133 East 23rd Street, New
avorkl Gty )= I N I
CHARLES ATLAS (Dept. 17-A),
133 East 23rd Street, New York City.

I want proof that Dynamic-Tension will make a New Man
of me—give me a healthy, husky body and big muscie devel-
opment. Send free book, “Everlasting Health and Strength’”
and special “Proof-in-7-Days” offer.

Name. .. .. -3
AdAress. = as s s b memw b

City/and | Btatenms -musersm mmas pssm mpv. 8w -oies -
( Please print or write plainly }


www.americanradiohistory.com

Y
Span the World with this Set/

Listen in DIRECT
Buenosg Aires and
broadcasting stations throughout the

A new radio thrill for you!
to London, Paris, Berlin,
other
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 11 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
Yyou this wonderful guaranteed short wave set.
Pay postmgn $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Foreign coun-
tries must remit in full. Order today!

NEW RADIO BARGAINS
Low Power Transmitter adaptable for phone or

code. With plug-in coils ........... . $14.75
Auto Radio—Uses 3—224, 9—2:
tube, single dial,

27 tubes and 1—245
tremendous volume,
. Fits any.car. We guarantee this set

to perform better than sets selling up to $150.. 20.00
B Eliminator. Bone Dry, with 280 tube, 180 volts,

will operate up to ten tube set, fully Buaranteed.
AC—A B C power packs .
Tubes: UX type, 30-day replacement gua
$2.25; No. 250, $2.35; N $1.85; No,

ee, No. o
o No. 281, 245, $1.25;
No. 224, $1.25; No. 227, 75¢; No. 226. 65¢; No. 171, 75¢c.

International Microphone, two-button. for Dbublic
address systems and transmitters, speech or
IUSICES PN, | ot o ke e W AT Db o - £ BB % Y $9.75

WRITE FOR BARGAIN CATALOG
S. HOODWIN €
*! people praise this
improved appliance
3 and the need for comstant
care and watchfulness. Hold
: your rupture this secure,
plinnce retains rupture safely and
with great comfort. Severe pressure
is unnecessary and often dangerons.
their ruptures. It binds the separated muscle
fibres together. It gives absolute freedom in body
movement. Over 3,000,000 Brooks Appliances sold.
Rupture booklet. Sent in plain sealed envelope.
Brooks Appliance Co., 188D State Street, Marshall, Mich..
you suffer night risings, pains in back,
{ Science Men
has made an amazing discovery for
you—a new drugless home prostate Past
gland treatment. Endorsed and used
Sent on trial. I
vears younger in 7 days, pay nothing. e
Write for offer and daring free book of facts for

CHA 0.,
4210 Lincoin Ave., Dept. A-3, CHICAGO
Forget about rupture pains
sanitary way. This perfected ap-
Ont-of-door men praise this better way to hold
Write for our 10-day trial offer, and 28-page
“7 OULD you like to again enjoy life wwwg? am
—with strength and health? Do 7
legs, feet—constipation, etc.?
by many doctors. Over 100.000 users. ,
If vou don’t feel 10 40-
men past 40. W.J. KIRK, Pres., 4537 Morris Ave., Steubenville, 0,

DEAFNESS I$ MISERY

Many people with defective hearing
and Head Noises enjoy conversation,
go to Theatre and Church because they
use Leonard Invisible Ear Drums which
resemble Tiny Megaphones fitting
in the Ear entirely out of sight.
No wires, batteries or head piece.
They are inexpensive. Write for
booklet and sworn statement of poyM
the inventor who was himself deaf.

RA. 0. LEONARD, Inc., Suite 685,70 5th Ave., New York

=3

-
Be a Traffic Manager
Big Pay—Big Opportunity
Big business needs trained traffic men. At
least three Detroit manufacturers pay their
traffic managers better than $20,000 a year.
Train in your spare time for this highly
profitable profession. T.ow cost; easy terms.
Write now for valuable 64-page book—FREE.
LaSalle Extension University,Dept. 1384-T, Chicago
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l'How and Why Automobile Tires Wear Out

(Continued from page 787)

| pressure can he controlled.

against and rolled along a heavy glass
plate, through which the tread move-
ment can be observed. A loading device
permits the tire to be pressed against
the plate glass and varying degrees of
The plate
glass is ruled and etched in one inch
squares as reference lines. By noting
successive positions of any particular
point on the tire with respect to a refer-
ence point on the glass the movement
of the tread-rubber can be studied.

For accurate study these engineers
coat the glass with some such liquid as
soap solution or glycerin, and take pho-
tographs. For plotting their data a
telescope is mounted about six feet
away and observations  are made
through it.

“QObservations of several tires showed
that different parts of the tread have
characteristic movements,” Mr. Holt
explained. “‘For instance, the central
part of a tire usually shows straight-
line movements opposite to the direc-
tion of travel of the tire, while other
parts have a curved movement with a
component of miotion in the same di-
rection as that in which the tire
traveled.”

For detailed study Engineers Holt
and Cook use aluminum sheets coate
with melted paraffin wax. The wax is
sprinkled with grains of carborundum.
Then, when a tire under load conditions
is rolled over the plates the carborun-
dum grains stick to the tire and trace
their path on the waxed plate. These
waxed plates are slipped between the
tire and the plate glass.

i — A
A R s (52
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The variously shaped marks on the tires
illustrate how grit wears them.

s

With such equipment various tires
have been tested at varying speeds from
two miles an hour to thirty miles an
hour. It was found that the scratches
in the center of the tread increase in
length as the tractive effort is increased,
which is what might be expected. Mr.
Holt explained that the circumferential
movement of points in the intermediate
portions of the tread are increased
while circumferential movements of
the outer portions (which are normally
in the direction of travel) are de-
creased. The large movement, how-
ever, toward and away from the center
does not change appreciably with a
change in tractive effort. ]

In detail the government engineers
found that the greatest tread move-
ments occur under low pressures or
high axle loads. All movements are
more pronounced in balloon tires, which

WWW. americanradiohistorvy. com

are inclined to wear faster and less uni-
formly than the treads of high-pressure
tires.

“The common practice of cambering
and toeing in of the front wheels of an
automobile doubtless influences the
tread wear. The results of these tests
indicate that the movement of a tread
may he affected by the direction of rota-
tion, particularly in the case of a non-
symmetrical design. It was noted that
with some tires the tread movement is
excessive at certain points, particularly
at the ends or edges of non-skid buttons.
From an observation of the way in
which a button comes in contact with
and leaves the ground, it would seem
desirable to design the buttons so that
the edges would be approximately paral-
lel to the periphery of the area of the
tire contact. This would tend to make
the total area of the button come into
contact quickly after once touching.”

It was noted that it would be a good
thing if motorists would occasionally
change the direction of the rotation of
their tires while in service. This would
probably give a few more miles of
wear.

“A considerable part of the tread
wear,” said Mr. Holt, “may be caused
by the slipping of portions of the tread
over the surface of the road in chang-
ing from the normal to the deflected
condition and wice versa. This might be
termed a scuffling action. It is recog-
nized that a tire seldom rolls over a sur-
face us smooth as a piece of glass or a
waxed plate and that the tread move-
ment on a rough surface may be differ-
ent from that which takes place on a
smooth surface. Nevertheless there
will be the same tendency to slip on a
rough surface as on a smooth one, and
the tread movement on different sur-
faces will simply varv in degree, de-
pending upon the amount of friction.”

The investigators wanted it under-
stood that factors other than scuffling
were always responsible for tire and
tread wear, such as poor breaking,
bouncing, side skidding and various
difficulties of that sort; but the study
made had to do with treads under nor-
mal conditions and not with other fac-
tors which were already well under-
stood.
~ “From general observation of tires
in service it is thought that in most
cases scuffling is the most important,
or at least an important factor in pro-
ducing wear,” Mr. Holt stated.

“It was noted in several tires that
there is a tendency for the tread to slip
non-symimetrically even though the
tread design is symmetrical. A close
examination and adjustment of the test-
ing apparatus indicates that this is the
result of some nonuniformity in the
tire itself.”

The conclusions of these engineers
indicate that tread movement is prob-
ably a fundamental cause of tire-tread
wear and that when tires are made so as
to prevent scuffling and twisting move-
ments the tires on the average motor
car will last longer and go farther.


www.americanradiohistory.com

January, 1931

Science and Invention

Make Your Own Sunlamp

(Continued from page 816)

Now test it out so it can be per-
manently mounted on the lamp. Car-
bons come in 12” lengths, so break them
in half and put the pieces in the four
holes. The unit illustrated was planned
for 8 m.m. size. They should parallel
each other, when tightened in the units.
If they don’t, put thin pieces of metal
under the outer blocks until they line
up properly at about 3/16” apart. Now
take your resistance wire from a heater
coil, hook one end to a long bolt, and
the other to one end of the supply
cord. The other end of the supply
cord is hooked to the other bolt.

A lighter is necessary for the lamp.
It is made by putting two short pieces
of carbon into a length of rubber hose
(so the whole can readily be held in the
hand), and manipulated so the two car-
bons touch the ends of the two pairs of
carbons projecting from the holder unit.
It would be wise to make a little test
block so the lamp can blow fuses with-
out blowing the main fuse. Experi-
ment with various lengths of resistance
wire until you have the proper amount
of coil to give a bright steady light, and
vet not blow a ten ampere fuse. When
it 1s working, tighten all bolts so they

bushing into it. Run ashestos-covered I
wire through the bushing, and connect |
as described. A plug is fastened to the
other end. ‘

A quickly made stand can be built
from a length of fixture pipe screwed
into an iron base supplied for making
desk lamps. Before trying the lamp
again, it would be wise to test with
battery and bell for short circuits. You
may have touched the bowl with a bolt.

You can paint the stand, but not the
bowls. They get hot.

Make the band iron support illus-
trated in the drawings, bolting it on the
bowl so it comes between the two large
holes. This band iron support will per-
mit any arrangement for supporting the
lamp when finished. Now cut fiber
washers to slip over the long bolts.
You will need enough to keep the bolts
of the unit clear of the aluminum bowl,
or obviously you will short circuit the
lamp. Now slip the unit through the
mixing bowl so it is on the inside. Put
more fiber insulators on the outside and
run another nut on the bolts. This will
tighten the unit into the mixing bowl.
The reason for the large holes in the
mixing bowl is to keep the bolts clear

SO as not to cause a

MIDDLE BOARD

short circuit.

Put more insula-
tors over the bolts to
keep the next piece
of ashestos about 34”
away from the mix-
ing bowl. This is the
board which only has
two holes in it. Coil
the previously tested
resistance unit to
conserve space. Make
an eye of the wire in

e 1 500
—cD RrHotes (1) o
f—— T

,.|‘ - each end, and holt
el (Rromu through the two holes
<_€ oI © '~T\+ close together on
p Ogmord | 0| | the outer edge of the
e remaining asbestos
T Tollon F disk. On one bolt,
I IR R THE U slip the brass strip

AR R
that goes to the long

bolt. The other has

Details of the resistance

unit, middle board, and

back of the carbon unit
holder.

will be permanent.

Slip the resistance unit in place over
the long bolts (now getting short) and
bolt down. On the bolt that does not
go through the brass strip, put on two
washers and another nut, to hold one
end of the supply cord. The lamp is
rnow practically complete. The cover
over the resistance unit is not necessary,
but it does add-a lot to the appearance
of the lamp, as well as protect the
unit. Take the handle off the saucepan,
and cut to fit around the band iron sup-
port. Punch three holes near the rim
to fasten to the mixing bowl. For
ventilation, punch a series of holes
around the outside, one in the botiom
of the pan, and put a rubber insulating

double washers, so one end of the
feed wire can be held between them.
Into the single hole opposite the double
holes put a bolt to help hold the resist-
ance in place. 1

The Oracle

(Continued from page 820)

The question which you raised is usu-
ally the stimulus for a lengthy and
wordy argument. It can be compared
to the old story of which came first—
the hen or the egg. The conclusion
that can be reached concerning the pri-
ority claims of our favorite breakfast
food and its maternal parent are just as
definite as any statement that might be
made in answer to your query.
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WHERE LINDBERG['!\__.SSTARTED.’

Pilots Earn $550
Per Month . . .

Mechanics Good Pay!

Aviation offers the world’s greatest
opportunities to young men. Good
pay—quick advancement. Look at
this—

Air mail and passenger pilots re-
ceived an average monthly salary of
$550 during the last vear . . . accord-
ing to a survey conducted by the De-
partment of Commerce. Competent
mechanics also make Good Salaries!

Factory Methods 'Tnugh'tl. o

Get Into Aviation by the mechanic’s route!
Splendid openings for properly trained me-
chanics. Come to our Mechanics’ School—
one of the hest equipped in America—far ex-
ceeds Government requirements for ground
school. QOur 400 hour ccurse equips you as
a Master Airplane Mechanic ready for a posi-
tion at airport or factory, or to travel with a
pilot. Our graduates are earning their way
through pilot courses while holding good
pay mechanics’ positions.

Learn Aviation at Lincoln, where Lindbergh
learned. Both Flying and Ground School
Government Approved. Get thorough, com-
plete pilot or niechanic training at the Lin-
coln §chool. Actually learn how to com-
pletely rebuild ships and motors. Graduates
favorably regarded at airports and factories.
$250.000 worth of buildings and equipment.
A $100,000 atrport—surroundings free fromn
hazards—year round flying weather. Modern
production planes. Mechanical School tied in
with large aircraft factory. PART TIME
JOBS OFFERED while in training.

LINCOLN

AIRPLANE AND
FLYING SCHOOL

Mail Coupon
for Catalog!

Contains complete infor-
mation about Lincoln
School. including reason-
able tuition rates and
part time employment
offer. Also tells of
unlimited opportun-
ities in Aviation.
Mail Coupon to-
day!

| MAIL THIS COUPON!l

| LINCOLN AIRPLANE & FLYING SCHOOL,
| 225 Aircraft Bidg., Lincoln, Nebr.

Gentlemen: Please send me your catalog, “‘Aviation
Beeckons You.”’ containing full information about the

l Lineoln School, reasonable tuition and Special Offer l
for part time employment while in training. l
NAMe «vovvsnvscrvsvsvsavansns AgBiys s ameie I
AQAress ... isivesihasoosovrorreinorronan ¢ |
[TOWR e State. -z 1. I
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A COACH MODEL

is most appropriate for
Cliristinas
“YOU CAN BUILD ONE”

FREE Illustrated
Catalog

For $4.98 we sup-
ply all the parts
cut to fit and
partly  assembled.

Our detailed instructions and diagrams
make the work easy and pleasant.

Also have parts for the Covered Wagon
at $4.98, and Ship Models,

Santa Maria. ... ...
Mavflower
Constitution
Flying Cloud
La Pimtas vy, ...

Sent by Parcel Post C. O. D. to any
part of U. S. or Canada.
Canabpian Braxcu: 90 Kine St. W., ToroNTO
MINIATURE SHIP MODELS
Dept. S.1., Perkasie, Pa.

LEARN CARTOONING
At Home— In Your Spare Time
The famous Plcture Chart Method
of teaching original drawing has
opened the door of Success for hun-
dreds of beginners. Whether you
think you have talent or not. send
for sample chart to test your abii-
ity, and examples of the work of
from $50 to $3f

studenta

per week. Please state your age.
THELANDONSCHOOL
1460 National Bldg., Cleveland, O.

ARCHITECTURAL DRAFTING

by Carl Lars Svensen and Edgar Greer Shelton

House Planning Made Easy! This book sives you simple.
~ - = - clear instructions for making
architectural drawings for every tvpe of huilding—residence, store, school,
etc. Shows LOW to indicate on the drawing feach detail of design, also
plumbing, heating, ete.
pages.
age.

Many sample layouts and photographa. 216
end no money. Pay the postman $2.00 plus s few cents post-
Money back il not satisfied.

D.VAN NOSTRAND CO., 248 4th Ave., New York

“STAMMERING

Its nuse and @ire **

You ean be quickly cured if you stammer. Send 10 eents,
coin or stamps, for 288 page cloth bound book on Stam-
mering and Stuttering. Tt tells how I cured myself after
Stammering and Stuttering for 20 years.

BENJAMIN N. BOGUE
12962 Bogue Butlding, 1147 N. Illinois St., Indianapolis

=2 FREE CATALOG (3
/\\%’ CLASS RINS
SOMETHING DIFFERENT! PIN COMPLETE

W WITH SEPARATE DATE GUARD & CHAIN 2 COLORS
PRICE WHEN QUANTITY 15 $.10-12 12 OR MORE
STERLING SILVER #1.35¢ea. 41.20¢a. A

SILVER PLATE 75 .65¢ea.
METAL ARTS CU.,INC. 770 Portland Ave. Rochester.NY,

AVIATION

Information F R EE

Send us your name and address for full information re-
garding the Aviation and Airplane business. Find out
about the many great opportunities now open and how we
prepare you at home, during spare time, to qualify. Our
new book ‘‘Opportunities in the Airplane Industry’’ also
sent free if you answer at once.

ARERICAN SCHOOL OF AVIATION
Dept. 1421 3601 Mlchigan Ave.

CHICAGO
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| Harnessing Ocean Temperatures

I
|
will boil can be. varied considerably,
depending upon the pressure of the at-
mosphere above the water. The figure
of 212° F. is the boiling point of water
only when the atmospheric pressure
over the water is such that the
barometer reads 30”, which is the stand-
ard reading at sea level during fine
weather. If we climb a 7,000 foot
mountain on an equally fine day we will
find that at the summit the barometer
will read approximately 227, and water
will hoil there at a temperature of only
197° F.

The surface temperature of the sea in
the tropics varies from 75° to 85° I,
and does not vary all the year around
more than four or five degrees at any
given place. It is clear therefore that
if the pressure of the air over the water
is reduced sufficiently (i.e., if a vacuum
pump is attached to the boiler) water at
| this temperature will boil and give off
steam. This steam, of course, is so far
below atmospheric pressure that the
turbine also must be kept in a vacuum
before the steam can do any useful
work, i.e., drive the turbine.

At first glance it would appear that
more power would bhe required to drive
the air pump than would be generated
by the turbo-electric machinery. It is
at this point that we must study the
function of the condenser.

The duty of a condenser is, as its
name implies, to condense steam back
again into water. It consists essentiallv
of a boiler-like container through which
flows a constant stream of cold water.
Hot steam striking the cold water im-
| mediately condenses and falls to the hot-

tom of the container as water, mingling
| with the cooling water.

TOAIR PUMP
e

STRAW RING.

Demonstrating the principle upon which
Claude's work is based.

What is perhaps not generally known
to non-technical readers is that, just as
a given amount of water, converted into
steam, takes up much more space, so
steam, condensed into water, contracts
into a smaller bulk, leaving a vacuum
in the "space which formerly contained
the steam. In the Claude plant at Cuba
the vacuum pump is used to start up
the apparatus. Once the plant is run-
ning the necessary vacuum in the boiler
is maintained by the condenser, irom
which a pipe runs to the boiler, as
shown in the accompanying drawing.
Cold water for the Claude condenser
must necessarily be at a lower tempera-
ture than the surface water which feeds
the hoiler; hence the necessity for the
mile long pipe which reaches far down
into the ocean, and through which cold
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(Continued from page 785)

water is drawn up and allowed to flow
through the cooling tubes of the con-
denser.

This long pipe, being perhaps the
most spectacular part of the Claude ap-
paratus, has received considerable pub-
licity in the newspapers. It is made of
corrugated shect iron .078” thick. It
measures over six feet in diameter, and
is 2,000 metres, or over a mile long.
The pipe was built up on land, then
launched, supported by steel floats. The
first two attempts to perform the diffi-
cult operation of sinking the tube met
with {failure, but the third attempt suc-
ceeded. The distance of the end of the
pipe from shore is about 1600 vards.
The lower end of the pipe is at a depth
of nearly 2000 feet helow the surface.
At this depth the temperature of the
water 1s 50.9°.

Sweeping Ocean Currents

Careful surveys had, of course, to be
made of the sea hottom hefore the pipe
was sunk, the chief obstacle to bhe
avoided Deing ocean currents which
might sweep the pipe away. From the
shore line out to a depth of 82 feet the
pipe is buried in a trench, cemented
over to protect it against the action of
the waves, and the pipe is “lagged” or
wrapped with heat-insulating material
so that the cold water will not be heated
on its journey upwards by the warmer
water of the upper layer outside the
pipe. The pipe was made of so large a
diameter in order that the water in it
should not be heated appreciably by
friction against the sides.

One difficulty anticipated by Profes-
sor Claude was the formation of foam
or large bubbles in the boiler and con-
denser due to the presence in the warm
sea water of a considerable amount of
air and other gases. Obviously, if the
water in the Dhoiler is aerated, as soon
as the air pump gets to work to try and
produce a vacuum the effect of its ef-
forts will be impaired by the efferves-
cence, in bubble form, of air from the
water.  Similarly, the vacuum in the
condenser would be destroved. This dif-
ficulty has been largely overcome by the
installation, hetween the warm water in-
take and the boiler, and between the
cold water intake and the condenser of
purifiers, or de-gassing tanks.

There are several ways in which oc-
cluded or dissolved gas may be removed
from water. The most effective mothod,
which removes all gases, is to draw
them out of the water by applying a
moderate degree of vacuum. This in-
volves the application of power, but
since a very high degree of vacuum is
unnecessary, not much power is re-
quired. It is this method which Prof.
Claude has adopted.

We are now in a position to sum-
marize the entire Claude process.

Warm surface water from the sea
flows into a pit, whence it is raised to
the de-gassing tank by means of a cir-
culating pump. This water, after hav-
ing been de-gassed, is fed to the boiler.
Initially, an air pump is used to evacu-
ate the air in the boiler so that steam is
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evaporated from the warn sea water ; in
other words, the water boils. But when
evaporation takes place, the remaining
body of water is cooled. It is therefore
necessary, after a certain degree of
cooling has taken place, to remove the
water and replace it with fresh warm
water. In practice this is a continuous
process, warm water entering the boiler
near the top, as allustrated in the draw-
ing, and, after cooling by evaporation,
leaving at the bottom. The ejected
water 1s returned to the sea hy any con-
venient route,

The steam evaporated from the warm
water, after driving the turbine is, as
we have already seen, condensed back
into water, which water is allowed to
run off into the sea. Cold water for
the condenser is forced up gradually
into a pit by deep sea pressure, and is
drawn up from the pit by a circulating
pump. After passing through a de-
gassing tank and the condenser, the cold
water is also allowed to run off into the
sea.

The apparatus which Prof. Claude is
using in Cuba was first tested out at
Ougree, in Belgium, where, with a dif-
ference in temperature Detween the
warm and cold waters of about 38° F,,
he succeeded in driving a 60 Kw. tur-
bine at 6,000 R.P.M. In Cuba, with a
temperature difference of only 18° F,
approximately, he has succeeded in gen-
erating sufficient power to light forty
500 watt lamps, i.e., 20 Kw. The real
source of encrgy is thus seen to be the
temperature gradient between the warm
and cold waters, and the efficiency of
the plant increases as the square of the
difference of temperature. The deeper
the cold water pipe is sunk the colder
is the water which can be drawn up
from the ocean floor.

Measuring the temperature of water drawn
up from the bottom of the ocean.

Although Professor Claude’s experi-
ments have to this extent proved the
correctness of his theoretical premises,
he admits that more power is at present
required to run his auxiliary machinery,
such as pumps, than he can obtain from
his turbo-generator. In defense of this
circumstance, however he stresses the
fact that his equipment is in the nature
of a laboratory setup, and that the
various units are purposely out of pro-
portion to enable him to carry out
various experiments. He proposes to
abandon the present plant as soon as he
has completed his experiments, and
build a new and much higher power
plant which will, he says, definitely de-
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liver a surplus of power on a scale suffi-
ciently great to make the venture a com-
mercial proposition.  This projected
plant, to be located at Santiago de Cuba,
is expected to deliver a power of 25,000
Kw, at an installation cost of $60 per
kilowatt.

The cold water exhaust from the con-
denser may possibly provide what may
be termed a valuable byproduct, in that
it might easily be used for refrigeration
purposes to cool, by more or less natural
means, tropical buildings in the vicinity |
of such a sea power plant. The occu-
pants of such buildings might thus he
visualized as “turning on the cold,” just
as we in northern climes turn on the
steam heat i1 winter.

A 400-Ton Pipe!

During the course of a lecture before
the American Society of Mechanical
Engineers recently, Professor Claude
gave the following interesting figures.
The weight of the cold water pipe is
400 tons, and only one tenth of the
water it brings to the surface is actually
needed for cooling purposes; if the
diameter of the pipe were to be reduced
accordingly to one tenth of its present
sizep difficulties would be encountered
owing to f{riction and heating of the
water on its way up. The volume of
both warm and cold water flowing into
the Doiler and condenser respectively is
200 litres, or approximately 52 gallons
per second. “The loss of head in the
pipe,” said Professor Claude, “and the
excess of density of the column of cold |
water for an output of one cubic metre
per second and a speed of half a metre
in the tube, caused in the pit a three-
metre depression, which shows how
small is the work to bring up cold
water, although some arbiters assume
that the tremendous work required to
pump cold water condemns the process.”
This means that, on starting to pump
from the cold water pit, the water level
in the pit will fall nine feet and remain
there, owing to deep sea pressure forc-
ing cold water slowly up into it.

As is customary in such cases, Pro-
fessor Caude’s pioneer ideas have met
with a considerable amount of adverse
criticism. Indeed, as one British tech-
nical journal of high standing put it a
few yvears ago: “If it were not for the
unimpeachable standing of the promo-
tors and their sponsors we would not
for a moment give serious consideration
to such a ridiculous idea.” Professor
Claude’s caustic comment on his critics
was to the effect that matter is much
easier for an inventor to deal with than
man! Referring to his difhculties, he
said that “obstinacy is the best policy
for an inventor.”

Professor Claude is responsible for
the foundation of several new indus-
tries. His investigations of rare gases,
for example, resulted in the invention
and perfection of the neon glow tube
signs to which we are so accustomed.
He also developed the use of acetone as
a solvent for acetylene, processes for
liquefying air and other gases, and for
the fixation of nitrogen. His researches
also resulted in the setting up of an im-
portant industry for the manufacture of
synthetic ammonia. —A4. D.

WAAAAL amekicantadiohicstarnvccaom o

U. S. GOVERNMENT
STEADY JOBS

PICK YOUR JOB

Men — Women
18 to 50

These are steady positlons. Strikes, poor business
conditions, or polities witl not affect them. Government
employees get their pay for twelve full months every year.

$1,900 to $2,700 a Year

Raflway Postal Clerks get $1,900 the first year, being
paid on the flrst and fifteenth of each meonth. $79.17
each pay day. Their pay is quickly inereased. the maxi-
mum being $2,700 a year. $112:50 each pay day.

Railway Postal Clerks

Railway Postal Clerks. like all Government employees.
have a yearly vacation of 15 working days (about 18

days). On runs, they usually work 3 davs and have 2
days off duty or in the same proportion. During this off
duty and vacation their pay continues just as though they
were working, They travel on a pass when on business
and see the country. When they grow old. they are
retired with a pension. Spring examinations are expected.

CITY MAIL CARRIERS, POST OFFICE
CLERKS

Clerks and Carrlers now commence at $1,700 a year

and automatically increase $100 a year to $2.100 and

$2.300. They also have 15 days’ paid vacation. City

residence is unnecessary. Many February examinations
expected.

GOVERNMENT CLERK--FILE CLERK
Salary $1,260 to $2,500 a year. TPleasant clerical and

ﬁl'lng work in the various government departments at
Washington, D. C., and other ecities throughout the
country.

IS YOUR JOB STEADY?

Compare these conditions with your present or Your
prospective condition, perhaps changing positions fre-
quently. no chance in sight for PERMANENT employ-
ment; frequently out of a
position and the year's
arverage salary low.
DO  YOU GET
EVERY YEAR? HAVE
YOU ANY ASSURANCE
THAT A FEW YEARS
FROM NOW YOU WILL
GET_ $2,100 to $2.700 A
YEAR?

YOU CAN GET THEM

Experience is usually un-
necessary, and politieal in-
fluence is not permitted.
Let us show you how.

GET FREE LIST OF POSITIONS
Fill out the following coupen. Tear it off and mail {F
today-—now, at once.
This investment of two cents for a postage stamp may
result in your getting a Government Job.

Dept. S-176, Rochester, N. Y.

Rush to me entirely free of charge (1) a full descrin-
tion of the position checked below: (2) Free Copy of
32-page book, ‘‘How to Get a Steady U. S. Government
Job™'; (3) A list of the U. S. Government Jobs now
obtainable; (4) Tell me how to get a Government Job.
(O Railway Postal Clerk ................ ($1.900-52,700)
{1 Post Office Clerk ..... . ($1,700-$2,300)
O City Mail Carrier -($1,700-8$2,100)

Rural Mail Carrier - ($2,100-33,300)
- ($1.260-$2,500)
- (82,100 up)
................... (32,300-52,800)

0

{1 Government Clerk—File Ciark
1 Inspeetor of Customs

O Prohibition Agent
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GET ihe.l- Stripped+
(iY@ Glass KnobDoors-Medicine Cabinet «
lroning Board, etc.

Never before such values. Shown aboveis a
typical example. We ehip the Jumber cut to
fit, freight paid to your station. You can build the
home yourself, and eave money, from plans we furnish.
Material highest quality. No extras! Cut atmill saves
one-third labor cost, makes tighter, warmer, sturdier
home. Customers cloim savings from $300,

to $2000, over local estimates.

\\New Modern Features include Johns-Manville
\ Insulation, Bronze Weuthersml?m;\ 1 panel in-

\, side dogrs with glass knobs. Medicine Cabinet,
SR\ Boitt T Fronine Board: Kte, Large dicount tor
\\ cash. Terms if you wish. Send for Beautiful
Color Book of new Sterling homes, and learn
how lixtle buys a home this modern way.

v INTERNATIONAL MILL & TIMBER CO.
\\ 3514 S, Wenona Ave., Bay City, Mich.

Double the life of your
coat and vest with correctly
matched pants. 100,000 patterns.
Every pair hand tailored to your measure; no
‘readymades.’”’ Qur match sent FREE for your
O. K. before pants are made. Fit guaran

Send piece of cioth or vest todsy.

SUPERIOR MATCH PANTS COMPANY

4185 $0. Dearborn Street. Dept«396 T

hicago

DRIVER
HOME WORKSHOP

See it demonstrated at the following stores: W. T.
Grant_Co.—Sears, Roebuck & Co.—S. S. Kresge
Co.—F. & W. Grand_Co.—Schulte-United, Inc.—
Neisner Bros.—J., J. Newberry Co.

Walker-Turner Co., Inc. Jersey City, N. J.

INRADIONEWS

for January, 1931

Zeh Bouck describes the South Am.er;
ican flight of the “Good-will Pilot Radio’
plane. This is the first instalment of
three.

The operation of the Stenode Radio-
stat is explained in detail by Dr. James
Robinson, its inventor.

A. Dinsdale “debunks” television in
an interesting historical summary of the
subject and an estimate of its future.

A three-page article, with about thirty
pictures, describing the new midget re-
ceivers and discussing their place in the
field.

The Air Cell—a presentation of some-
thing new in radio, a battery that pro-
vides “light socket operation” for those
beyond the power lines. This battery
breathes air and uses ordinary drinking

water. It is employed with the new
2-volt tubes.
Carl Butman discusses the Federal

Radio Licensing Requirements.

Don Bennett writes for the henefit of
the newcomers in radio in telling how
to build an amateur transmitter.

“Radio Rides the Airways”—an article
on the communications system of the
T. A. T.-Maddux lines.

“Europe Puts the Pentode to Work”
—by L. Elden Smith.

The usual departments, including a
new one, conducted by George E. Flem-
ing, entitled, “In the Radio News Labor-
atory.”
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Answers to Scientific Problems and
Puzzles on Page 822

Resonance in Tuning Forks

HAT a tuning fork picks up more

sound energy through its box than
it does from the sound that strikes its
prongs can he demonstrated by remov-
ing the fork from its box and trying the
experiment. In this case the tuning
fork so removed must be retuned until
in unison with the transmitting fork as
the resonance box on which it is
mounted has a very appreciable affect
on the frequency of the fork. Under
this condition the receiving fork will
still fail to vibrate as vigorously when
removed from its box as when properly
mounted. In fact it is rather difficult to
get it to vibrate at all unless mounted.
We are thus forced to believe that the
top of the resonance box receiving the
sound energy imparts its energy to the
stem of the fork and this in turn to the
prongs. Is it not strange that the stem,
which is jiggling up and down with a
longitudinal motion, can set the prongs
vibrating back and forth with a trans-
verse motion ?

Where Will the Air Go?
AR that is pushed south is pushed

from a Ilatitude that is moving
more slowly eastward with the earth’s
rotation than is the latitude toward
which the air is blowing. On this ac-
count air that is moving toward the
equator tends to lag behind the surface
toward which it was originally pushed.
That is, it drifts to the west.

These statements are true only for
the northern hemisphere. In the
southern hemisphere, air that is pushed
south blows southeast, for it starts mov-
ing more rapidly eastward than is the
ground to the south toward which it is
directed. Thus it tends to gain on the
region to the south and hence drift
somewhat eastward.

Energy of Gasoline

A POUND of gasoline has about

20,250 B.T.U. of heat energy and
each B.T.U. has an equivalent of 778
foot-lbs. of mechanical energy. Then
since a gallon of gasoline weighs about
5.586 Ibs. we find by multiplying these
numbers together that a gallon of gaso-
line has 88,000,000 foot-lbs. of energy.
Now it takes 2000 ft-lbs. to raise a ton
one foot, so it takes 40,000 times as
much to raise 40 tons a thousand feet
or 80,000,000 foot-lbs. Thus a gallon
of gasoline has not only enough energy
to raise four ten-ton trucks to the top
of a mountain a thousand feet high but
has about 8,000,000 foot-1bs. to spare.

Effect of Static Electricity on

Water

CHARGED hody, such as a

rubber comb, when brought near
a falling stream of water will draw the
drops of water together by an action
that is called “induction.”  According
to the electron theory of this action the
conth has an excess of electrons and
hence is negatively charged. These
electrons repell similar charges in each
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water drop to the side of the drop
farthest from the comh. This leaves
the nearer side of each drop positively
charged and the farther side negatively
charged. Any two drops that happen
to be near each other will now have op-
posite charges on the surfaces closest
together.  Since opposite charges at-
tract, the drops will be drawn together
to form a more continnous stream.
The action is similar in some respects
to that of a magnet on a string of tacks
that cling to each other and to the mag-
net hy “magnetic induction.” If a
“north” pole is used it will induce a
“south” pole in the ends nearest the
magnet and “north” poles in the ends
farthest from the magnet. Thus the
tacks become a chain of little magnets
clinging to each other, the north pole of
one to the south pole of its neighbor.

The Radiation Teeter-toter

N this teeter-toter it will be noticed

that the lower bulb is exposed to the
sun’s rays while the upper bulb is
shielded by the screen. The lower bulb
then gets warmer than the upper one,
the air inside expands and forces the
water in the joining tube to the other
side. As a result the system rocks over
into the alternate position and the oscil-
lation in the reverse sense is soon re-
peated.

Water Pipe Elocution
‘ ‘ 7 HEN water flowing in a pipe is

suddenly stopped by the closing
of a faucet its inertia tends to make it
keep on going. The result is a violent
jarring or hammering sound in the pipe.
This hammering may continue for some
time if some part of the faucet such as
the washer is loose. In this case the
washer alternately stops the flow of
water and then releases it again. A
section of pipe closed at its upper end,
containing air is sometimes joined to
the main pipe to ahsorb the force of
the blows and thus reduce the hammer-
ing. Hot water pipes are more apt to
produce this hammering effect than are
cold water pipes, for a considerable
quantity of air has been removed from
the former by the heating process.

How Heavy Is Air?
AR weighs about 0.08 1b. per cubic
foot. A bungalow containing five
rooms averaging 12X 12X 10’ contains
7200 cubic feet. Hence the weight of
the air in the bungalow would be 576
Ibs. Could you lift it?

The Thrust of a Ladder
UNLESS the ladder stands vertically

on the ground the total thrust is
always greater than the weight of the
ladder and its load. A smooth wall can-
not support any appreciable weight of
the ladder hence the ground takes prac-
tically all of this vertical force. But in
addition to this force, the ground also
has to stand the side push which tends
to make the ladder slip. The resultant
of these two forces must of necessity be
greater than either one alone.
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Mechanical Ears
(Continued from page 794)

new science known as sound-ranging
came into being, having as its objective
the detection and location of the origin
of sounds emanating from enemy artil-
lery, submarines and aircraft.

All the armies engaged in the
struggle camouflaged their artillery so
as to make it invisible to enemy recon-
noitering airplanes, or indistinguish-
able from the surrounding landscape,
so that it became necessary to devise
methods of locating the guns by the
noise they made. This was achieved
by placing a microphone at the small
end of a megaphone or trumpet and
moving the trumpet about until the
sound was loudest, indicating that the
microphone was pointed in the general
direction of the offending guns. A
second similar arrangement, placed
some distance away along the front line
trenches, gave a second directional indi-
cation, and the two bearings, plotted on
a map, indicated by their intersection
the approximate position of the enemy
battery, whicli could then ‘be shelled
until it was silenced. Another method,
which indicated the distance of the
guns, consisted of using two micro-
phones, one above ground and the other
buried. The ground bheing a better
transmitter of sound waves than the air,
the buried microphone picked up the
sound of a shot first, and by measuring
the interval of time hetween the arrival
of the sound at the buried and unburied
microphones, the distance away of the
battery could he calculated.

Similar methods were used to detect
and locate submarines. Wires were run
out to sea from the beach which termi-
nated in a type of sound detector known
as a hydrophone, which picked up the
sounds of the submarine’s engines and
propellers. Hydrophones were also
used on hoard ships. By making ob-
servations simultaneously from several
widely separated points, the approxi-
mate position of the submarine could be
determined Dby triangulation.  Once
roughly located, a surface craft,

An American listening post.

equipped with a hydrophone, would
cruise round the approximate position
until it arrived as nearly directly over
the submarine as possible, when it would
proceed to release depth charges, while
dashing round in an ever-widening
circle about the position. Towards the
end of the war, very few German sub-

marines escaped detection and destruc-
tion as a result of the perfection of
these mechanical ears.

Forewarned is forearmed, and no-
body realized this more accurately than
those entrusted with the duty of defend-
ing London from air raids during the
war. At first, news of a raid was
flashed to the capital by observers sta-
tioned on the coast, but gradually there
came into being the beginnings of a
sound-ranging system for aircraft,
which has since been developed to a
high degree of efficiency by the various
military powers. Many of these systems
involve the use of a battery of micro-
phones placed at the narrow ends of a

Listening post crew in action.

series of trumpets which can be directed
to any part of the sky, but the weird-
looking French device illustrated on
page 794 operates purely mechanically.
The four batteries of horns are so
mounted that the operators can swing
them, as a unit, to any point of the
compass, and to any angle of elevation,
so that the entire skv can he covered.
Each opening of the honeycomb struc-
tures is the wide end of a horn, the nar-
row end of which is connected to a tube.
All the tubes from each unit are coupled
to large hoses and these, in turn, all
terminate in two stethoscope arrange-
ments which terminate at the ears of
the two listening operators.

By means of devices like these, the
faint sounds of approaching aircraft
can be picked up long before they would
otherwise be audible, and, further, these
sounids can be made to tell their own
story and divulge the location of the
aircraft, their flying speed, height and
distance away.

Butterfly Wings
(Continued from page 796)

and here they will remain firmly im-
bedded.

One pair of wings can be used to
give a print of two pairs of wings. ‘One
side will give the upper surface of the
wings, the other the under surface. In
this way we have prints of the butter-
fly wing showing us both the upper
and under surfaces. A number of such
prints mounted on white cardboard in
an album gives an excellent collection
of butterflies, which remains immune
to insect and fungus attack. They will
remain perfect, for the paraffin used in
the wax paper is sterile and is a pre-
servative.
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olow
this Man!

Secret Service Operator
38 Is on the Job!

OLLOW him through all the ex-
F citement of his chase of the

counterfeit gang. See how a
crafty operator works. Telltale finger
prints on the lamp stand in the mur-
dered girl’s room! The detective's
cigarette case is handled by the un-
suspecting gangster, and a great
mystery is solved. Better than fiction.
It's true, every word of it. No obliga-
tion. Just send the coupon.

FREE!

The Confidential Reports
No. 38 Made to His Chief

And the best part of it all is this. It
may open your eyes to the great
future for YOU as a highly paid
Finger Print Expert. More men are
needed right now. This school has
taken men just like you and trained
them for high official positions. This
is the kind of work you would
like. Days full of excitement. Big
salaries. Rewards.

Can You Meet
This Test?

Can you read and write? Are you ambitious?
Would you give 30 minutes aday of your spare
time preparing yourself for this profession?
Would vou like a life of excitement, thrilling
adventures and high pay? Answer yes and
I'll show you how to attain all this. Send the
coupon and I'll send the Free Reports—also
a wonderful illustrated book telling of the
future awaiting you as a Finger Print Ex-

pert.—T. G. COOKE, Pres.

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 1421, Chicago, Iil.
---------------------—---1

Institnte of Applied Science, Dept. 1421
1920 Sunnyside Ave., Chicago,llL
Gentlemen:—Without any obligation whatever, send
me the Free Reports of Operator No. 38 and your
new, fully illustrated Free Book on Finger Prints.
L‘iterature will NOT be eent to boys under 17 years

of age.

Name

Address
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S50 anex

50 %50 FREE
Write for particulars to

COLUMBIA “TECH”

All Branches of 1319 F. St, N. W.

Washington, D. C.

DRAFTING , icearr

R
Recognized HE AD- MEGHAN ICAL
QU ARTERS for ARCHITECTURAL

TOPOGRAPHIC
DRAFTSMEN! ELECTRICAL, Ete.
Twentieth

Year—Local and Correspondence Courses

Send me copy of your Free Book showing how I can
learn DRAFTING at home and also obtain Aviation
Course free.

Name
Address

Age ...
a3 1]

Start the New
Year Right

Get a GERSTNER
Tool Chest. Machinists
and Toolmakers may
choose from many sizes
shown in Free Catalog.
H. GERSTNER & SONS
685 Columbia St., Dayton, Qhio

7]

OMETHING DIFFERENT

Mystery Cigar Lighter

Uens $25 A DAY

uUP TO
Showing thls scientific marvel to men.
New principle of ignition. \What
makes it licht? No flint or friction.
All guaranteed. Sample with sales
plan 25¢. Sample gzold, silver or chromium
plated, $1.00. Agents, write for propesition.

NEW METHOD MFG. CO.
Desk SI-1, New Method Bldg., Bradford, Pa.

In the January Issue of
Amazing Stories

THE PRINCE OF SPACE, by Jack William-
son. In the days of uncharted seas and sailing
vessels, even piracy, now impossible, occasion-
ally showed a benevolent streak. What such
a career might prove to be in the air in future
times, when more or less successful traffic
between planets is established, we cannot fore-
tell. But there are always two sides to every
question—as our well-known writer proves in
this beautifully written interplanetary novel-
ette, complete in this issue.

Vi4A THE TIME ACCELERATOR, by Frank
J. DBridge. While followers of I’rofessor
Goddard’s theories and hopes are studying
ways and means for the realization of rocket
space travel, those scientists who believe with
Einstein that time is a dimension are probahly
trying to find some manner of travel in time. |
If history and biography of past days contain
so much that is fascinating, how much more
absorbing would items of the future be? What
our author dreams of for our earth a million
years from now makes thrilling reading.

TANKS UNDER THE SEA. by Harl Vincent.
Here is another Vincent story, done in his
hest manner., It might be worth while to
think seriously about some of the theories
propounded here in regard to such important
items as atomic motors, radium, the miracle
element, and the many kinds of rays, for our
author is not only a writer of note—he knows
his science, too.

THE DRUMS OF TAPAJOS, by Capt. S. T.
Meek, U. S. A. (A Serial in three parts.)
Part 11I. There seems no end to the amaz-
ing developnients to be found in this wonderful
tropical hidden city, and there certainly is no
fet-up in the excitement and thrill contained
in this concluding instalment.

And other scientific fiction
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Amazing Partnerships of Nature

(Continued from page 788)

and seems to serve no other purpose.

Yet some naturalists, believing that
the shark is quite capable of finding his
own food, refuse to admit that the pilot
fish’s share in the partnership is ex-
clusively food-finding, and think that he
also pertorms some service as yet unob-
served. Even if this turns out to be the
case, the association mwust have proved
Lighly satisfactory to both parties, for
it has been observed and written about
for centuries.

At first glance it would seem that
there could be no way for a clam or
oyster to cooperate with a fish—yet one
of the most remarkable partnerships in
Nature exists between the large mus-
sels of lakes and streams and the fish
called the Bitter Carp or Bitterling.
Their association is in force only dur-
ing the breeding season. At this time
the female Bitterling develops a long
orange-red egg-laying tube. It looks
like a worm almost as long as she is.
It s purpose?

In the bottom mud lies a river mus-
sel, with its shell partly open to receive
the microscopic food contained in the
water. Suddenly the Bitterling swims
over the mussel, inserts the red egg-lay-
ing tube between the valves of the shell,
and expels probably hundreds of her
minute eggs into the shellfish’s gills.
The mussel’s service is to shelter these
eggs until they hatch and the baby Bit-
terlings are large enough to swim out.
The mussel plays nurse for about a
month.

What is the most valuable service
that the fish can render the mussel in
return? She can, and does, aid in se-
curing a wider distribution of the mus-
sel’s children. The shell-fish is fixed in
the mud; the fish swims far and wide in
the lake and river. What more natural

The clam who raises the fish's children.

than for the mussel to send out a stream
of her embryos to attach themselves to
the Bitterling’s scales while she is busy
with her egg-laying tube? To make the
attachment easier for the haby mussels,
Nature has provided these tiny shells
with two sharp hooks. With them en-
gaged in grappling the Bitterling’s
scales and fins, the mussel embryos can
secure free transportation until they
grow big enough to drop off and sink
to a new mud bed more favorahle for
growth to maturity. This service ren-
dered by Mrs. Bitterling balances the
ledger, for she ferries the mussel chil-
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dren for about the same length of time
that the Bitterling babies are being cud-
dled by Mrs. Mussel. That the latter
appreciates the arrangement is seen in
the fact that she refrains from closing
her shell and snapping off Mrs. Bitter-
ling’s egg-tube while it is between her
jaws,

The hermit crab would appear to have
a legitimate ground for complaint
against Mother Nature and her inveter-
ate liking for experiments. Not content
with making himi lopsided, with one
claw or pincer much larger than the
other, she finally went away and left
him incomplete. He has a hard, horny
covering in front, but his soft hinder
parts are left totally unprotected.

His life in the sea, among hungry
crab-loving fishes, would therefore not
be worth a moment’s purchase did he
not, from earliest infancy, seek out an
empty spiral shell in which to hide his
unarmored rear end. And as he grows
he must constantly change to larger and
larger shells.

Wise Hermit Crab!

You would naturally expect any crea-
ture who is forced to find new unoc-
cupted lodgings of the right size every
few months to be of very alert and
enterprising mentality—and, as a matter
of fact, naturalists who have observed
hermit crabs in aquariums have a high
estimate of their intelligence and re-
sourcefulness.

This is nowhere better seen than in
the clever arrangement which the her-
mit crabs have made with those strange
animals that look like flowers—the sea-
anemones.

The hermit was not satisfied with
finding a mere empty shell for protec-
tion; he desired to {urther fortify him-
self by the addition of a valuable se-
curity against being eaten—a guarantee
against hecoming the victim of some
hungry fish.

The crab noticed that the anemone is
let severely alone. Practically no crea-
ture tries to make a meal of it. This
immunity is partly due to the fact that
this strange flower-like animal is pro-
vided with stinging threads which can
be shot out and will penetrate the scales
of small fish and kill them. Then again,
larger fish, find the anemone undesirable
because of a slimy, highly objection-
able secretion from its skin.

Our clever hermit knows that a big
fish’s palate teeth are strong enough to
crush his shell if the fish really wants
a meal of crab—but he also knows that
the fish will pass him up if it cannot se-
cure him without getting a distasteful
mouthful of anemone before it can
crack his shell. So the crab joined
forces with the anemone. Now, in ex-
change for his roofing service, the ane-
mone gets, free carriage to better feed-
ing grounds with a share of the cral’s
food.

There are nlany illustrations in botany
of plants that have taken particular
care to insure that ants shall feel at
home on their stems and leaves. Why?
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Because the ants, usually provided with
formidable jaws and stings, are deadly
enemies to the leaf-eating caterpillars
and vegetation-distroying insects which
might threaten a plant’s life by strip-
ping it of its foliage.

In the case of the cow-horn orchid,
which grows on trees in Central
America, the plant has actually modi-
fied a part of its structure to make a
permanent home for a protective colony
of ant-police!

Orchids, having no roots in the soil,
can only weather the hot, dry season by
storing moisture in long pod-like struc-
tures called “pseudo-bulbs.” In the
cow-horn orchid, these hulbs are ex-
tended (a foot or two long) and hollow.
This arrangement gives the requisite
water-storage space in the walls and at
the same time provides a long hollow
gallery into which the ants can bring
their nesting material and set up house-
keeping.

Here, no matter how hard it rains in

Science and Invention

the wet season, the ants can remain dry
and be ready to sally forth in force on
the appearance of any caterpillar or
other enemy of the plant and its foliage.

And here is the most amazing feature
of the whole arrangement: at the hase
of each of the long pseudo-bulbs there
is always a tiny doorway, for the en-
trance of the ant-police!

The hermit crab and his life_long pariner,
the sea anemone.

Make Synthetic Dyes at Home

(Continued from page S14)

by the amateur chemist in the prepara-
tion of indigo requires greater care
than he has ordinarily to exercise
to insure success. Treat aniline with a
concentrated solution of monochlorace-
tic acid until a solid mass is formed.
Then heat this mass gently with sodium
amide (prepared by passing absolutely
dry ammonia gas over fused sodium
metal which must be protected from the
air) until the color base of indigo, in-
doxyl is formed. This undergoes rapid
oxidation to form indigo.

Phenol, commonly known as carbolic
acid, a powerful disinfectant, may read-
ily be prepared from aniline, one of the
oreat bases of a family of dyes. Place
about 50 cubic centimeters of water in
a large beaker and with constant stir-
ring add 11 cubic centimeters of con-
centrated sulphuric acid; continue the
stirring and add 1014 cubic centimeters
of aniline. Place the beaker in a freez-
ing solution and continue to stir until a
white solid separates out. Then cool
the solution to the freezing point and
cautiously add 8 grams of powdered
sodium nitrite. In order to keep the
temperature at 0° C. or below, add more
ice from time to time. In order to neu-
tralize the excess of nitrous acid formed
in this reaction, it is necessary to add
2 grams of urea. Continue the stirring
operation for about 15 minutes. To

Filtering sulphonic acid
crystals which have been
washed with water.

AN o ricanradinhictar, ooy

distill over the phenol, allow the cold
solution to drop slowly from a dropping
funnel into a boiling solution of 200
cubic centimeters of water and 10 cubic
centimeters of concentrated sulphuric
acid in a 1000 cubic centimeters distill-
ing flask. The mixture should be kept
at the boiling point until about 250 cubic
centimeters of the distillate has been
collected.  Diazobenzene sulphate 1is
formed. The phenol may be recovered
{from the above distillate by saturating
it with salt and recovering it with ether.
Allow the solution to stand over fused
sodium sulphate for a sufficient period,
then allow the ether to evaporate and
distil the phenol from a small flask.
Phenol has a boiling point of 183° C.
I1f the phenol obtained is colored re-
distil carefully.

The preparation of the dye, fluores-
cein, requires considerable time and
gkill.  Grind 22 grams of resorcinol
with 15 grams of phthalic anhydride
and heat on an oil bath to 180° C. As
soon as the mass is thoroughly fused,
7 grams of powdered anhydrous zinc
chloride are added with constant stir-
ring. The temperature is gradually in-
creased to 210° C., until the liquid has
become a solid. The mass is then
cooled, powdered and boiled with dilute
hydrochloric acid to dissolve the zinc
oxide first iormed. Collect the fluores-
cein on filter paper and wash with water
until the washings give no test for acid;
then dry.

Fifteen grams of fluorescein should
be added to 60 grams of alcohol and
then 11 cubic centimeters of bromine
added drop by drop. In this reaction
the fluorescein first Dbecomes soluble,
and is then precipitated in the form of
brick-red leaflets. The mixture should
be allowed to stand for one hour after
all the bromine has been added; then
filter, and dry the residue at 110° C.
By this reaction, eosin, the most impor-
tant salt of fluorescein, is produced.
This is the dye commonly used in red
ink.

|
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There’s ROMANCE IN
TELEGRAPHY.
The man whe knows the code is
in touch with the world. De-
come _an  expert _operator.
Make big money. Learn IN
YOUR OWN HOMT-——-easily,
quickly with TELEPLEX—
the Master Teacher.
GUARANTEED To Teach You.
Write for Folder “L-1
TELEPLEX CO.

76 Cortiandt St.
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What will you
be doing one year
from today?

TureE hundred and sixty-five days from now—what?
. Will you still be struggling along in the same old
job at the same_ old salary — worried about the
future — never quite able to make both ends meet?

One year from today will you still be putting off
your start toward success — thrilled with ambition
one moment and then cold the next — delaying, wait-
ing, fiddling away the precious hours that will never
come again?

Don’t do it, man—don’t do it.

There is no greater {ragedy in the world than that of
8 man who stays in the rut all his life, when with
Just a little effort he could advance.

Make up your mind today that you're going to train
yourself to do some one thinZ well. Choose the work
you like best in the list below, mark an beside
it, and without cost or obligation, at least get the full
story of what the I. C. 8. can do for you.

INTERNATIONAL CORRESPONDENCE S_C.HOO_LS—
“The Universal University”’
Box 6239-F, Scranton, Penna.

Without cost or ohligation, please send me a copy of
your booklet, ‘“Who Wins and a/hy," and full nartlguylam
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

[JArchitect [1Bridge Engineer
Architectural Draftsman [] Automobile Worl

Building Estimating Plumbing []Steam Fitting
[1Wood Millworking Heating [ Ventilation
Concrete Builder Sanitary Engineer
Contractor and Builder Sheet Metal Worker
Structural Draftsman Steam Engineer

Structural Engineer Marine Engincer
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Electrical Engineer Refrigeration
[ Electric Wiring R. R. Locomotives
[ Electrie Lighting Alr Brakes

Welding, Electric and Gas
Telegraph Engineer
Telephone Work

fechanical Engineer
Mechanical Draftsman
Patternmaker []Machinist
Rteading Shop Blueprints
Civil Engineer

Highway Engineering
Surveying and Mapping
Gas Engines [JToolmake?
Diesel Engines

Aviation Engines

BUSINESS TRAI

[IBusiness Management
] Industrial Ma t
Personnel Management
Traffic Management
[0 Accountancy
Cost Accountant
C. P. Accountant

Train Operation

R. R. Section Foreman

. R. Bridge and Building
Foreman

Chemistry [JPharmacy

Coal Mining Engineer

Navlgation

Agriculture

Textile Overseer or Supt.

Cotton Manufacturing

Woolen Manufacturing

Frult Growing [JRadle

Poultry Farming

ING COURSES

Business Correspondence

Lettering Show Cards

Stenograbhy and Typing

Complete Commercial

English Osigns

Civil Service

Railway Mail Clerk
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{{] Bookkeeping [13Mail Carrier
Secretarial Work []Grade Sehool Subijects
Spanish O¥rench [l1Iigh Schoo! Subjects
[} Salesmanship [ ITllustrating [ ] Cartooning
[0 Advertising [ |Lumber Dealer
Name............ ..Age..
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1f you reside in Canada, send this coupon to the
dnternational Correspondence Schaols Canadian, Limitsde
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Tires You Know and Prefer
AT NEW LOW PRICES! |

You can rely upon Chicago’s oldest and most
reliable rubber company to deliver tire mile:

at lowest coat. Actual testa on the worst roa s |
in the counédy 'Prove that our standard b
reconstructs irea deliver Pe

more eervice. Atrialorder will convince YOu.

210412 mONTHS! SERVICE N\

fflcuarRANTEED YN
BALLOON Tires Reg. CORD Tires |

Size Rim 'I;lres'l’ubes Size Tlres‘l’ubes

.303). 20851.00
2.40 1.156 8 ﬁ 2.25 1.00
.45 1.20 82x3% 2.70 1.16
2,45 1.20 8lx4 " 2.95 1.16
2.90 1.86 82x4 2.95 1.16
2.95 1.86 83x4 .95 1.16
2,95 1.36 B84x4 .50 1.16

' 2,95 1.3 32x4; <20 1.45
3.20 1.36 83x4 <20 1.45
3.20 1.40 84x4 .45 1.45
3.20 1.40 80xi . 1.76

‘ 3.20 l 40 l.75

1.76
l 75 AII Olher slxes
Send only $1 deposit with each tire ordered, balance C. Q. D,
If you mend cash in fu deduct S per cent. You are guaranteed
@ year's service or replacement at half price
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MIDLAND TIRE & RUBBER COMPANY

2000-10 W. Sixty-Third Street Chicago

Dept. 779

Will Grow Your Hair
<Or Cost Noihing

Growing hair is now 8 science. H
roots don't die. They get clogges
with dry alkulines and poisons and
the hair shaft simply can't grow outy §

ur treatment removes these and
supplies nourishment. It has grown

on thousands of heads and i3
vluar?nlllzed to grow hair on yda:rdhmd.
. Ctavi stop falling hair, eliminate dandruf,
Before: Stavin at 43 ;5% J5,00 % n scalp or refund wid |
our moneys

be made of ecery cent
Don’t suffer b-‘lldness or. nny sbpormal Scu{l) conditiogy
any louger. Send NOW for FREE information withe

out any obligation on your purt. After: SLAVIN at85

Slavin Institute, Dept. 1, 608 S. Dearborn St., Chicago

QUIT TOBACCO,

Don't try to banish unalded the hold to- ¢
bacco has upon you. Thousands of invet- &
erate tobacco users have, with the md of the
Keeley Treatment, found it easy to qui

KEELEY TREATMENT FOR
TOBACCO HABIT ooy bee '
for tobacco, ncconaful for over 50 years. Write
today for F' BOOK and lrtlculara of

BY.BACK GUARARTEE.
THE KEELEY INSTITUTE, Depl- L-611, Dwight, 1ll.
Home of the famouns Keeley Treatment for Liquor and Drugs.
Booklet Sent on Strictly G

“Concentration”

to keep your mind on one subject despite
Learn hOW interruptions. Great possibilities through
thought control. Companion book “‘How to Congmer Fear,”
shows how to avoid worry, doubt, anxiety, nervousness; gain
contentment. Both wonderful books by F. W. SEAﬁ
$1 postpaid. Satisfaction or money back

CENTRE PUBLISHING CO.,
1123 Broadway==A-45 New York

IMPORTANT
TO NEWSSTAND READERS

N order to eliminate all waste and unsold

copies it has become necessary to supply
newsstand dealers with the actual number of
copies for which they have orders. This
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for you every month. Otherwise he
will not be able to supply your copy. The
dealer will then be in a position to sup-
ply copies to you regularly every month.
If you are interested in reserving your copy
every month, do not fail to do this. It
costs you nothing to do so.
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Unscrambling the Ether

(Continued from page 790)
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FIG.3

fected what is now known as the Rob-
inson system of radio direction finding.
This system permitted, for the first
time, the installation

necessary at all times.

Dr. Robinson reasoned that the fre-
quency method of modulation appeared
to offer the best solution to the problem
of narrowing the frequency separation
between stations, but to be successful,
the frequency-wobble must in some way
be confined to a few cycles only, say
5 or 10 cycles either side of the assigned
frequency. Setting -aside this intricate
problem for the time being, however,
he decided to attempt to apply these
principles to reception from existing
stations.

So far, in radio communication, the
only characteristic of a quartz crystal

which has received

of a direction find-
ing receiver on the
airplane itself, thus
obviating the neces-
sity for the planes to
transmit while their
bearings were taken

AMPLITUDE

considerable  atten-
tion is its ability to
act as a very con-
stant frequency os-
cillator. The fact
that its resonance
curve is exceedingly

AMPLITUDE

by separated ground
stations, which could
only handle one
plane at a time. All

——: TIME

FIG. 4

sharp has not been
widely applied. What
Dr. Robinson has
done in the Stenode

=i TIME

FIG.5

the Allies, including
the United States, installed tlie system
on their war planes.

Dr. Robinson has several other ini-
portant inventions to his credit, par-
ticularly in connection with radio direc-
tion-finding work, but I have not space
to describe them he1e

The end of the war found Dr. Robin-
son head of all wireless research and
development at the British Air Ministry,
and in this capacity he sat on many na-
tional and international committees
which had to deal, amongst other things,
with the allocation of wavelengths. It
was in the course of this work that the
overcrowded condition of the ether was
driven home to him.

It was not until 1927, however, that
he determined to tackle the overcrowd-
ing problem seriously, and see if some
way out could not be found. Nearly all
broadcasting  sta-

Radiostat, therefore,
is to include in a more or less standard
receiver a quartz crystal oscillator cir-
cuit, the sharp resonance curve of which
acts as a sort of narrow bottle neck

FI1G.7

through which incoming signals, at
radio frequency, must pass. The width
of this bottle neck, in electrical terms,
is, as already mentioned, not more than

about 100 cycles.

tions impress
speech currents on
the carrier wave in
such a manner that
the amplitude (in-
tensity) of the
wave is  varied.
This is called am-

plitude modulation.

The circuit dia-
gram of the crystal
circuit is given in
Fig. 1, from which
it will be seen that
the crystal is placed
in one leg of a
Wheatstone bridge
circuit, the conden-
ser Cl being ad-
justed to balance

i
IO

UL

An alternative F1G.8
method of modula-
ting the carrier

wave is to cause the speech currents to
vary the frequency of oscillation of the
carrier, i.e., slightly vary the wave-
length. But the net result of both
methods is to
cause side-
bands, for the
proper undis-
torted recep-
tion of which
a 10 Kc. sepa-
ration between
stations is

AMPLITUDE

F1G.10

FREQUENCY

Low HIGH
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the capacity of the

crystal in its holder.
An immediate objection to the use of
a quartz crystal resonator in a receiver
is that its frequency cannot be varied,
i. e., tuning from station to station can-
not be effected. Some form of fre-
quency changer is therefore necessary,
and in the Stenode this talkes the form
of a superheterodyne. The inductance
L in Fig 1 is coupled to the output
circuit of the last intermediate stage,
and the output of the crystal circuit
goes to the grid of the second detector.
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Now we come to the part which radio
men find hardest to understand. Why
is it that such a highly selective re-
ceiver does not cut sidebands and pro-
duce very bad distortion?

To increase the selectivity of an ordi-
nary receiver (i. e., narrow its reso-
nance curve) it is necessary to reduce
thedamping of the circuit. The resonance
curve of an ordinary broadcast receiver
is as shown in Fig. 2, while that of a
highly selective receiver of low damp-
ing is as shown in Fig. 3. If a momen-
tary impulse is applied to a circuit hav-
ing a resonance curve like Fig. 2, cur-
rent will gradually build up to a maxi-
mum value as shown in Fig. 4. When
the impulse ceases, the current will fall
to zero practically instantly. In con-
trast to this, if an impulse is applied
to a circuit of low damping, the current
will build up more rapidly, and to a
higher maximum, as shown in Fig. 5
and when the impulse ceases the cur-
rent will fall very slowly. In the
case of a circuit of zero damping, the
current will persist, i. e., the circuit will
oscillate.

Referring to Fig. 6, rapidly succeed-
ing impulses, P, Q, R, S, will produce
in a highly damped receiver a current
response curve as shown at a, while the
current response curve of a lightly
damped receiver will be as shown at
0. In dealing with ordinary highly
damped broadcast receivers we are ac-
customed to visualizing the fluctuations
of the incoming radio wave, due to
modulation, which may be anything up
to 100%, as shown in Fig. 7. The re-
lation between Fig. 7 and curves a in
Fig. 6 is that we never get away from
the zero line. We cannot, because of
the heavy damping.

Science and Invention

Now, consider curve b in Fig. 6 for a
moment. In a circuit containing zero
damping and zero resistance, it is ob-
vious that the current shown by curve
b is on the way to building up to in-
finity. 1i we could flatten it out at a
given current level—put a ceiling on it,
as shown in Fig. 8, we should then
change the appearance of the Fig. 7
curves to something like Fig. 9. What
may be termed the “working portion”
of the curve, which contains the modu-
lation which we are interested in, is now
reduced proportionately as indicated at
a. In other words, we have demodulated
the wave considerably, and the man-
ner in which it was done was to hoost
up considerably the C. W. component
of the wave, while keeping the modu-
lation component at the same unampli-
fied level. To extract from the carrier
wave the intelligence which we desire,
i. e, speech and music, all we have to
do is to skim the cream off the milk, as
it were. In other words we remove, by
means of the detector tube, the working
part a in Fig. 9, and in doing so we
never approach the zero line Z.

That briefly, is the principle of the
Stenode’s operation. By the time the
carrier wave reaches the second de-
tector the degree of modulation is re-
duced to something like 10 to 159%. This
process greatly attenuates the higher
audio frequencies by comparison with
the lower audio frequencies, so that the
curve of the input current to the A.F.
amplifier is similar to curve a in Fig.
10. By so designing the A.F. amplifier
that it has a characteristic curve similar
to curve b, all AF. frequencies are
amplified uniformly, so that the char-
acteristic curve of the output current to
the loud speaker is similar to curve c.

Television in Germany Today
(Coniinued from page 807)

receiving the official experimental
broadcasts. Telehor, for instance, had a
complete tele-cinema installation for a
higher number of pictures, and the
Fernseh-A. G., a ‘“tele-talkie” installa-
tion for the standard number of picture
elements (1200), but a higher num-
ber of pictures (25 as against the nor-
mal 1215). The Telehor people now
use a new synchronising method, similar
to the phonic wheel synchroniser used by
Baird and Jenkins, which eliminates any
fluctuation of pictures, thus securing a
satisfactory  long-distance  reception
throughout the range of the transmitter.
Another novelty of theirs which was
demonstrated at the Exhibition is a new
Image adjuster, which enables images
to be adjusted to their proper phase by a
swift and simple madnipulation. It is
significant of the cooperative spirit
now prevailing in the field, that the
same constructors should design their
receivers with a view to the rapid ex-
change of discs when changing over re-
ception from German to English tele-
vision broadcasts.

Both English and German trans-
mitters use a 30-hole disc, but the
former uses vertical scanning with a
picture ratio of 7 to 3, while the latter
uses horizontal scanning with a picture
ratio of 3 to 4. A change of receiver

discs and an alteration of the position
of the neon lamp is therefore essential.

Another exhibit of the Teleiior Com-
pany was a screen receiver for projec-
tion on a frosted glass plate of images
‘measuring 6X8 inches. Finally, the
great improvement obtainable by an in-
crease in the number of picture ele-
ments was illustrated by two receivers
comprising 42-hole discs, instead of the
standard number (30). These. of
course, were connected by wire to the
firm’s own transmitter, any wireless
broadcasts on this enlarged wave-band
being, for the time being, out of the
question.

Apart from their standard receivers,
the Fernsei—A. G. also showed a
mirror-drum receiver synchronised by
the same method and with the same
amount of energy as a Nipkow disc 12
inches in diameter. This receiver is to
be used for small screen television. A
standard Baird Televisor was likewise
on show, but on account of differences
in standards, it could not he demonstra-
ted in actual operation. Kits of branded
parts for television fans were shown by
both firms. So far, however, no ap-
paratus is actually on sale in Germany.

The Telefrunken Company did not
demonstrate Dr. Karolus’ apparatus at
the 1930 exhibition.
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A Bigger Job—

“and You’re the Man

Are you hunting a bigger job, or does the bigger
| job hunt you? Why waste priceless years at routine
work, when you can acquire at home in a compara-
tively few months the specialized knowledge for
which big firms pay big money? Thousands of men
have greatly increased their incomes by the new home-
study business training under the LaSalle Problem
Method. Let us show you how you can do just as
well or better. The coupon will bring you complete
| information, together with details of our convenient
payment plan; also your free copy of a remarkable
book—*“Ten Years’ Promotion in One.”” Make your
start toward that bigger job today.
r —— =Find Yourself Through LaSalle!— —
LaSalle Extension ;
University
Dept. 1384-R Chicago
Piease send me full infor-
mation regarding the course
and gervice I have marked
with an X below. Aleoa
copy of ""Ten Years’ Promo-
tion in One,”” all without
obligation to me.

[J Businesa Management: Training for Official, Man-
agerial, Sales and Departmental Executive positions.
| O

Modern Salesmanship: Training for position as
I Sales Promotion Manager, Manufacturers’ Agent,

O

IMene

3

Sales Executive, Saleaman, Sales Coach or Trainer,
Solicitor, and all positions in retail, wkolesale or
epecialty selling.
I [ Higher Accountancy: Training for position ag Audi- I
tor, Comptroller, Certiied Public Accountant, Cost
Accountant, ete.
I [:] Traffic Management: Training for position as Rail- I

road or Industrial Traffic Manager, Rate Expert,
l Freight Solicitor, etc.

o

[J Law: LL. B. Degree. |
[0 Banking and Finance: Training for executive posi-
tions in Banks and Financial Institutions. I
Modern Foremanship: Training for positionsinShop
Management, such as that of Superintendent, Gen-
l eral Foreman, Foreman, Sub-Foreman, etc.
D Industrial Management: Training for positions in
I Works M t, Prod Control, Ind iall
Engineering, etc.
| 0 Pérsonnel Management: Training in the position of l

Personnel Manager, Industrial Relations Manager,
Employment Manager, and positions relating to Em-
ployee Service.

I [ Modern Busi Corr d Training for I
Sales or Collection Corr dent, Sales Pr i
Manager, Mail Sales Manager, Secretary, ete.

[J Stenography: Tralulng in the new superior machine
shorthand, Stenotypy

[J Railway Accounting
] Ry. StationMgm’t
] Expert Bookkeeping 8 gfle;‘t‘l:‘eg:::l:::
I g::i::::cl:‘:lgll‘?: {J Commercial Spanish
[ Credit and Collection L] Stenotypy
Correspondence [0 Telegraphy ’

[J Paper Salesman’s Training

I Name.. l
|

| Present Position ...

I Address

it's EASY » » »

YOU LEARN to play tunes at the
very start with an easy-playing,
sweet-toned Pan-American, Be popular;
increase your income. Pan- Americans are
the only complete line of nationally adver-
tised, moderately dpriced factory guaranteed
instraments. Send now for details of

FREE TRIAL; Easy Payments on any instru-
ment for the band or orchestra.

Band Instrument
PAN-AMERICAN 223 Case Compnny
105 Pap-American Buildiog, Elkhart, Indiana.
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Sunshine (
is IEALTIER

And daily sun baths are the
cheapest form of health in-
surance. They revitalize, dis-
courage infection and keep
you up to par. Five-minute
exposure is equivalent to one
hour of mid-summer sunlight.
Good for every member of
the family, but particularly
for the childien.

15 ogh |

PALM BEACH SUN LAMPS

Recommended by leading physicians everywhere.
Use a Palm Beach Sun Lamp and sport a coat ef
tan all winter.

Send for free booklet, **Sunshine is Health.” Mail
orders sent direct to us will be filled promptly.
Lamps sold on absolute guarantee of satisfaction
or your money baek.

KEENE CHEMICAL COMPANY, INC.
Dept. S, 208 East 23rd Street, New York City

AGENTS!

Sells Like Wild Fire

New improved Window Washer eliminatea all muse wherever
1ass to be cleaned. Approved by Good Housekeep-
fiousebold Searchlight.” Restricted ferritory.  Woi
CARTER PRODUCTS CORPORATION
986 Front Streot Cleveland, Ohio

over

> 3¢-Rock Bottom
Price on all standard office
modela—Underwood, Reminiz-
ton, Royal, etc.—Easiest terms ever «f-
fored. Also Portablea at reduced prices, [

- e
Money. Big Free Catalog showa actu-
@l machines in full calors. Greatest bare
gaina ever offered. Send at oncel!

International Typewriter Exch.,

231 W. Monroe St,
Dept. 193, Cnicago

MAKE BIG MONEY [Wi

Just out. Lights gas instantly with-
out sparks or flame. Sells like wildfire
wherever gas is used. Retails for 25c.

=== MYSTERY GAS LIGHTER

[ 3

A }
Packed on Individual cards with
instructions. Sample 10c or rush $8.00 per
Gross or $1 per Dozen. New Method Mfg. Co.,
Desk SIG-1, New Method Bldg., Bradford, Pa.
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Play the Hawaiian Guitax
like the Hawaiians/ _

Only 4 Motions used in playing this fascinating
instrument. Qur native Hawaiian Instructors

teach you to master them quickly. Pictures
show how. Everything explained clearly.

Playin Half Hour
After you get the
four ensy motions
you ptay harmonious
chords with very
little practice. No

Easy Lessons
Even If you don't
know one note from
another, the 52
printed léssons and
clear pictures make
revious musical iteasyto learnquick-
nowledge needed, ly. Pay as youplay.

GIVEN when you enroll £ -
—a sweet toned .é:/
HAWAIIAN GUITAR, Carryln%Case
I WRITE AT ONCE for altracA-l a:;;! rla%ing' :t!it
tive offer and easy terms. alue $18 to $20
postcard will do. ACT ! No extras-everything included

and other courses, The same thorough instruction on Tenor
E‘E\rﬁggf Bunig, Viotin, Tiple, Tenor Guitar, Ukulele, Banjo Ukulele.
17" Well-known instructors. Write for full infosmation.
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
9th Floor, Wootworth Bldg., DPept. 240, New York, N. Y.
Approved as a Carrespondence Schoal Under the Lowe of the State of
New York— A ember Notional Home Study Council.
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Compact Bedroom Suite

|

: this groove at the front cut a mortise
3% in. deep for the division clamp. (See

| also Fig. 10).

Groove the back edge of carcase top

| By _—
=" ]
U ="

FI6.4 — POST AND RAILS

F16.3 ~ FRAMING JOINTS

are made.

to a width of 34 in. and a depth of 5/16
| in. for the back. Groove across the bot-
tom board for the divisions (R) and
stop 214 in. from the front edge as
shown in Fig. 8. Vertically in line
with these grooves work two more in
the cupboard top (similar in size) for
the divisions. Groove out the vertical

divisions for the

shelf (S) to a depth

of 3/16 in. These ]
divisions and shelf HH

are the only interior ol
ﬁttillgs- P"l RAUNNERT

11

Work grooves on “l
the inside edges of
drawer rails (K) for /
the dustboards, and
3% in. tenons each
end to fit corre- !
sponding mortises ]
in the end clamps '
(I). Cut a mortise |
in the top drawer
rail 34 in. deep for
the tenon of the di-
vision clamp (O),
the mortise to come
vertically in line
with the one already cut in the top.
(See Fig. 10.)

Shape up and ebonize the blocks (A)
and slot screw these to the carcase bhot-
tom. Fit the drawer runners next. Cut
a tenon 3% in. long to enter drawer rail
at front.

Groove the runner (M) 4 in. for
the drawer division
(N) as in Fig. 10,
and also cut a tenon
3% in. long at front to
fit the groove in the
drawer rail (K).
Guides are necessi-
tated by the clamped
carcase ends and
should be pinned
on.

Fit drawer run-
ners above the cup-
board top (Q). A
3% in. oak ply back,
screwed in position
after slipping the
dustboards and di-

FOR BOTTOM™R
BOARD

construction of the

AND 1TS FINISH

WwWWW americanradiohistorvy. com

FIG.5—ALTERNATIVE PANEL

Various constructional details of the bedstead, showing how joints

General method of

SECTION
FI1G.8 — THE MITRE DOVETAIL

(Continued from page 821)

visions and sheli into their respective
grooves, conipletes the finished car-
case. The drawers are now to be con-

sidered.

DRAIVERS

Thedrawer fronts
should consist of
quartered nuld oak,
care being taken
to select dry tim-
ber. Groove the
drawer {fronts on
the inside faces for
the drawer bottoms,
and fit slips to the

sides. Rebate the
bottoms on three
edges to fit the

fronts and slips, push in from the back,
and slot-screw up into the backs to
allow for shrinking. For fitting to the
carcase, the drawer fronts and sides are
allowed 74 in. wider than the finished
sizes in Fig. 7. Small stops are fitted
to the drawer rails behind the fronts.
The door construction is quite simple.
Stiles and rails
should be of quar-
tered oak, whilst the

[ panels of oak-faced
plywood should show
a quartered grain on
the front. An alter-
native door section
is given in Fig 11,

#T  introducing a solid
panel.

Fig. 11 gives a
general idea of the
door construction.

Rebate the left
hand meeting stile

and work a bead and
rebate on the right
hand meeting stile.
Haunch-tenon the
rails into the stiles
to form two frames. Clean up the oak-
faced panels, glue and pin on top of
the frame, afterwards filling the pin
holes with dark wax stopping. The

Fig. 8 —

tallboy cabinet.

under facings (A9) are intended to be
of white sycamore, whilst the top fac-
ings (Al10) are of ebony.

Glue and

FIG.(I = DETAILS OF
7| POOR CONSTRUCTION

FIGI0~ VARIOUS CON—
STRUCTIONAL DETAIL.S.

Showing various con-
structional details of
the tallboy cabinet.

ALTERNATIVE'
SECTION


www.americanradiohistory.com

January, 1931

pin to panels, using white polish, so as
o keep the facings their natural color.

A door stop is glued and pinned to the
drawer rail (K). Clean down the job
with fine No. 2 glasspaper for polishing
to the blue oak shade.

The following brasswork may be
used: Pair 2 in. Dbrass butts with
screws; two bullet catches for doors;

one pair small barrel bolts for doors.

CUTTING LIST FOR BEDSTEAD
AND TALLBOY

CUTTING LIST FOR BEDSTEAD

Long . Width Thick
Ft. Ins. Ins. Ins
A—2 Head posts. .. 1 0 254 1%
B—2 Foot posts...... 2 0 254 114
C—3 Rails .......... 4 4 254 1%
D—1 Base ........ 4 ¢ 4 134
E—1 Head rail....... 4 4 3 114
F—1 Head rail....... + 4 5 114
G—1 Panel ......... 4 1% 1073  7/16
H—1 Foot panel..... 4 2 20 %
I—1 Head panel..... 4 2 18 %
J—4 Pacings ........ 0o 7 5 24
K—4 Facings ....... 0 5% 3% %

All sizes are net; thus allowance must be made

for planing, etc.

Science and Invention

CUTTING LIST FOR TALLBOY

Long  Width Thick
Ft. Ins Ins. Ins.
—2 Blocks ........ 1 3% 115
B—2 Drawer fronts... 1 1% 414 %
C—1 Drawer front ... 2 4% 5% 7%
D—1 Drawer front.. 2 41 6% 78
E—2 Door stiles..... 2 134 254 %
F—2 Door stiles 2 1% 3 %
G—=4 Door rails...... 1 |2 254 7%
H—1 Top ........... 2 6 19 kA
I--2 Eml clamps ..... 3 8y 214 A
J—1 Bottom ........ 2 5% 18% 3%
K—3 Drawer rails.... 2 054 204 %
L—4 Drawer runners. 1 134 17 %
M—1 Mid runner.... 1 434 3 3%
N-—1 Division ....... 1 43 414 34
O—1 Division clamp . 0 434 214 A
P—2 Quter ends..... 3 8y 17%  9/16
Q—1 Cupboard top. 2 By 1624 /16
R—2 Divisions ...... 2 2 165 /16
S—1 Shelf .......... 1 5 1654 9/16
T—+ Drawer sides... 1 5% 4% /16
U—2 Drawer sides... 1 53 514 7/18
V—2 Drawer sides... 1 5% 6% 7/16
W—2 Drawer backs.. 1 1% 3% /16
X—1 Drawer back.... 2 415 414 7/16
Y—1 Drawer back.... 1 34 51 7/16
Z—2 Drawer bottoms. 2 3% 173,  5/16
A1—2 Drawer bottoms 3 1734 5/16
A2—1 Carcase back... 2 4/2 2954 5/16
A3—1 Door stop..... 1 3% %
A4—6 Drawer guides. 1 0 1 1A
A5—2 Door panels... 1 10 10%% A
A6—2 Drawer runners 1 434 1‘2 3/16
A9—2, Door facings . 0 61y 434 %
A10—2 Door facings.. 0 4% 3% %

Sizes generally are net.

The Safety Valve

(Continned from page 827)

preservation it means this: Men tend
naturally to become bald. An elderly man
with plenty of hair is unnatural. Outside
causes, such as hat bands against the head,
do not cause baldness, though they may
hasten the appearance of it. Likewise,
hair-growth tonics can at best only check
the course of natural evolution. New hair
grows on bald areas only where the bald
man is a kind of throwback from the path
of evolution.

The above ecxplanation may not be true,
but it has the support of sufhcient cir-
cumstantial evidence to make a baldy feel
that he is the suffering advance agent, or

the glorious primary manifestation, of the
evolving new hairless era.
A. ]J. RANTALA,
Toronto, Ont., Can.
(Perhaps in the years to come man will
lose his hair. Not only his hair but his
teeth may wltimately disappear as a relic
of the day when food was chewed. Then
again perhaps in this evolutionary depari-
ment, future man will dispose of his col-
lars, iies, and hats and try to dewvelop his
hair again, as clothing is reduced in weight
and ga'lmenls assume a transparent con-
dition. The fact remains that present man
was ot wmtended to be bald—EbiTor.)

booklets.
and using the products described.

No obligation is involved.

sion of your booklets in future lists.

INSULATION

INCINERATORS

ROOFING AND SHINGLES
FURNITURE

5 SURFACE MATERIALS AND FINISHES
6 HARDWARE

FRYR T

7 PLUMBING

8 BATHROOMS AND BATHROOM AC-
CESSORIES

9 LUMBER

10 HEATING AND VENTILATING

11 WINDOWS. SCREENS, DOORS

12 HOME BUILDING MATERIA

13 ELECTRIC WIRING, UTE NS[LS AND

APPLIANCES

(Because of thc demand for booklets cover-
ing this field, we have classified them as
follows:)

Cooking Utensils

Fixtures and OQutlets

Vacuum Cleaners and Floor Waxers
Dishwashers

Refrigerators

Portable Light and Power Plants

Clothes Washers, including Portables
Ironing and Drying Equipment

SCIENCE AND INVENTION’S Service to Home

Owners and Prospective Home Owners
NOTE TO READERS AND MANUFACTURERS

Whether your interest lies in materials and equipment for building a new
home, for modernizing your present one, or getting new utensils for it, vou will
find the following list of sub]ects very helpful
These are not just catalogues.
SCIENCE AND INVENTION provides them as a
service to readers and will add to them from month to month as new booklets
are received. To obtain booklets on any subject or subjects listed below, simply
use the coupon at the foot of the list, and order by number of subject.

So as to make this list as complete as possible, SCIENCE AND INVENTION
invites manufacturers to submit copies of their booklets or other literature.
Simply address the materials to SciENCE AND INVEN-
TION, 381 Fourth Avenue, New York City, with a brief note authorizing inclu-

for each subject we have several
Many contain full data on installing

Fans

Telephone Accessories

Aids to Health

Soldering Irons

If you are interested in any of these articles
ender item number 13, write us, desig-
nating which ones, and we shall see that
you are supplied with literature on the
subject.

QCIE\ICE AND INVENTION

381 Fourth Avenue
New York, N. Y.

Gentlemen :
Please send me bocklets

No.

Name

Address

—_unany americancadiohistarnvs com

Excello Radio
Phonograph

Combination

Model R-369

New 1931 “Excello” Screen
Grid Superheterodyne,
9-Tube Radio

The combination Radio and FRlectric Phonograbh shown
above is completely eauipned with radio. phonograph
eduipment and super dynamic speaker.

This beautiful Excello Radie assures excellent reproduc-
tion—perfect in tone quality.

Complete catalog free on request

CELLO

PRODUCTS CORPORATION
4832 West I6th St.

Cicero, l1llinois

Easy, Quick Wa
To G);?Into o")‘/?
A

1 Will Train
You AT HOME"?

Major Rockwell

Learn to Earn $300 to $400 a Month

My new, practical Home Study Course offers you the
quick way to get into this thrilling, fascinating business.
I prepare you with the Aviation principles vou must know
in order to flll any of the hundreds of Aviation jobs re-
quiring TRAINED men. I show you how to earn up to
$300 and $400 a month in the quickest possible time.

In a Few Short Months

Give me an hour & day of your spare time and in a few
short months you can be ready to enter this new industry.
1 will prepare you for well paid zround jobs open only to
men trained in Aviation work. If you want to fly, my
Home Study Course prepares vou, and I will arrange for
your tlying instructions here or near your home at reduced
rates. You risk nothing. If you are not satisfled after
completing my course, I'll refund your tuition. Take the
first step by mailing coupon NOW for my big FREE BOOK
and Tuition Offer.

e e
MAJOR R. L. ROCKWELL
Dayton School of Aviation // Major Ruckwe|ll.f

Desk M-20,Dayton, Ohio _, Avgm:n Schoo

Desk M-20. Dayton. Ohio
’g:;'atz,?;"o" // Please rush FREE BOOK
FREE! / Name I
/7  Address. .. ]
2% 1T0WN, i i Bl e State I
rd


www.americanradiohistory.com

READ CLASSIFIED ADVERTISING

/

IT PAYS!!!

Advertisements in this section fifteen cents a word for each insertion. Address Radio-Science Publications, Inc., 381 Fourth Ave., New York City.

Advertising

Chemistry

Inventors

Get into Advertising. Learn quickly at
home. Experience unnecessary. New, easy
plan. No text-books used. Practical work.
Old established school. Send name and ad-
dress for interesting free booklet. Page-
Davis School of Advertising, Dept. 533-B,

Chemical and electrical research. For-
muias originated. Tonsultations hy wmail.
Alpha Research Laboratories, 693 Broadway,
New York.

YOUR CHEMICAL PROBLEM solved

; B 3 and formula or process furnished. Five
3601 Michigan, Chicago. Dollars. d\\’ritel gxe. V. Stedman  Rich-
ards, Indusiria 1 ist, Box 2402, =
Agents Wanted “x,:ls Mussfls ria hemi oX Bos
Selling like Wildfire. “Everyhody's v 5

Jitt  Chlculator.”  Multiplies, divides, Corrvespondence Courses
adds, subtracts. Sample 15¢.  Three Used correspondence school courses soid
samples 20c. Thorsen Publishing Co.. on repurchase basis. Also rented and ex-
1415-F Otto 8t., Chicago. changed. Money-back guarantee. Mitalog
“Don't sell for others—Employ Aagents tree. (Courses bought}. Lee Mountain,
yourself. Make your own products, Toflet | Pisgah. Alabama. -
articles, liousehold specialties, etc. 500% CORRESPONDENCE COURSES—Sold,

inventors: Send us sketch or crude
model of your idea. Cresecent craftsmen
will develop it into a practical working
model. 30 years’ successful experience and
thousands of satisfied clients. Confidential
service  guaranteed. Bank  references
furnished. Free illustrated book: ‘‘Making
Inventions Pay.”” Crescent Tool Co.. Dept.
U-1, Cincinnati, Ohio. e 1

Magic and Games

Card tricks, coin tricks, hypnotism, ven-
tritoquism, 4 instructive, 64-page books,
10¢ each. G. Fenner, 2401 Jefferson, Louis-
TAllEe TR S S e

Magic Catalog, 20c. Lynn, (05 Beach,
Dept. 6, Jersey City, N. .I.

PATENTS—As one of the oldest patent
firms fn America we give inventors at
lowest consistent charge, a service noted for
results, evidenced by many well-known
L’atents of extraordinary value. Book,
C‘I'atent-Sense’’ free. Lacey & Lacey, 635
F. Street, N. W., Dept. 15, Washington,
D. C. Established 1869,

Patents or Inventions

Irventions Commercialized. Patented or
unpatented. Write, Adam Fisher Mfg.
Co., 205 Enright. St. Louis, Mae.

Personal

TALKIE AND MOVIE PRODUCERS
are clamoring for new short Story ideas,
plots, ete. Perbaps you can write one
that we can shape and sell for you. One

Business of your own.
84-B, Elizabeth St., N. Y.
Big Profit putting our gold sign letters

on store windows, wlthout experience.
Samples. CONSOLIDATED, 69-R West
Van Ruren. Chicago, e

IF YOU WANT to get your groceries

and household supplies at wholesale. and 2
wonderful chance to make $15 cash profit
a day besides, send me your name imme-
diately. No experience necessary. Al-
BERT MILLS, 8979 MONMOUTIi, CIN-
CINNATI. O —

$60-$200 a week. Genuine Gold Letters
for store windows. Easily applied. Free
samples. Liberal offer to general agents.
Metallic Letter Co., 441 B., North Clark,
Chicaro. = e

Make your own products. Employ agents

Unpatented ldeas Can Be Sold. 1 tell
you how and help you make tho sale. Free
partieulars. (Copyrighted.) Write W. T.
%reecnc. 908 Barrister Bldg., Washington,

INVENTOR'S UNIVERSAL EDUCA-
TOR: Contains 900 mechanical movements;
50 Perpetual Motions; Instruction on pro-
curing and selling patents and selecting an
attorney, etc. Suggests new ideas. Irice
£1.00 postpaid in U. 8. A, Address Die-
terich Co., publishers, 602G, Quray Bldg.,
Washington, D. C.

SELL YOUR INVENTION, patented or
unpatented. Free bhooklet tells how. Mec-
Franklin, 11227 8. Fairfield, Chicago.

Get Your Own Patents. Legal Forms,
complete instructions, $1. Cutting Bros.,
Caupbell. Calif.

yourself. Toilet articles, soaD, extracts. We
furnish everything. Valuable hook Free. inventions commercialized. Patented or
National Scientific Laloratories, 1232W unpatented. Write, Adam Fisher Mtg.
Broad, Rithmond, Va, Co.. 205 Enright, $t. Touis, Mo.

BIG MONEY applying Gold 'nitials on o
Automobiles. Easiest thing today. No ex- Formulas
perience needed. $1.45 profit every $1.50 500 FORMULAS and Big Illustrated
Job. Free Samples. “RALCO,”’ R-1043 Catalog  25e. Ideal Book Shop, Park
Washington, Boston, Mass. Ridgze, Il

MAKE BIG MONEY with fast selling -
line of food products, Prize motor and Help Wanted
tractor oil-—paints. Sure repeat orders. MAKE BIG PROFITS SILVERING
Write for FREE SAMPLE CASE. LOV- MIRRORS. Kasily learned batented bro-
ERIN & BROWNE, 1622-G So. State, cess. I'lans free. \Wear Mirror Works,
Chicago. SI-1, Excelsior Springs. Mo.

Airplanes—Aviation

Help Wanted—Instruction

Biggest, Best Catalog Model Airplanes,
Parts, Supplies; 5¢ postpald. Ideal Com-
pany, 23 West 18th Street. New York.

Apex Glider Motors; 10 H.P., 28 Ibs.
3% x 21% Twin-Glider. Complete eastings,
$75. Agents wanted. Discount to Machin-
ists. Dime for lst. P. O. Box 443,
Berkeley. California.

Automobile Accessories

Automobile Carburetor Booster. Saves
Gasoline; adds Power. Mailed $1. Give
make and year. John Hanley, 816 Ford
Bldg., Detroit, Mieh.

U. S. GOVERNMENT JOBS. §1260-
$3000 year. Men—women, 18-50. Steady.
Pald Summer vacation. Short hours. Com-
mon education usually suicient.
ence unnecessary. 25 coached free.
partieulars and list positions
Write today sure. TFranklin
Dept. T-4, Rochester. N. Y.

WANTED IMMEDIATELY, Men
Women 18-55, qualify for permanent Gov-
ernment Positions, $105-$250 month; ex-
perience not required; Vacation with pay;
common_ education: many needed _soon.
Write, Instruction Bureau, 293, St. Louis,
Mo. quiekly.

Institute,

Business Opportunities

MANUFACTURE AND SELL YOUR
OWN Toilet Articles—15 money-making
formulas  $1.00. TINGLEY SERVICE,
Cachesett. Mass

“AMATEUR CARTOONISTS—Earn

$95.00 week. copying cartoons for adver-
tisers. Service Syndicate, Argyle, Wis-
consin.

FREE BOOK—Start little Mail Order
Business. Madwil, 38A-74 Cortlandt Street,
New York City.

Light manuracturing at home. No ped-
dling. For details. write Artistie Prod-
l:‘c(; Co., 2601 Summit Avenue, Little Rock,
T

Protected Ideas for Sale. Unusual op-
portunities for investment. For particu-
lars write \W. Greene, 826 Barrister
Bidg.. Washington. D. C.

Sell by Mail. Books, Novelties, Bar-
gains! Large Profits. Particulars FREE.
E. Elfeo, 525 8. Dearborn. Chicago.

Chalk Talks

Laugh-Producing Program. $1.00, Cata-
log 10c. Balda Art Service, Dept. 4, Osh-
kosh. Wis.

Chemicals

‘“Handbook for Chemical Experimenters.’
Hundreds of experiments: f{llustrated 50c.
Booklet of experiments. 15c.  Chemical
price list, 5c. General Chemical Company,
Box 397, Reading, Penna.

Science and Invention—Page 860

Detectives Earn Big Money. Experience
unnecessary. \Vrite, American Detective
System. 2190-K Broadway. N. Y.

MEN. 18-35. $158.00-5225.00 month.
RATJLWAY POSTAL CLERKS. Steady.
Commeon education sufficient. KExperlence
tnnecessary. 25 coached free. Write
tiay.  Franklin Inslitute. Dept. T-14.
Rochester. N. Y

Instruction

Abundant money and _fine position in
community for you. Men or women.
Study and practice Foot Correetions. llelp
foot troubles by mechanical and orthopedic
mneans. Few weeks’ study puts you in po-
sition to earn. No ecuttlng. Practical.
pleasant. Drofitable. Send for latest offer
and free tuition plan. Lincoln Corrvespon-
dence Institute, 1500 B. Walnut Street,
Thiladelphia.

Inventions Wanted

Have you a good invention, patented or
unpatented. for sale? If so. write Char-
tered Institute of American Inventors, 1122
Barrister Building. Washington, D.

Inventions Wanted—patented, unnatented_:

If you have an idea for sule write, Hart-
ley. Box 928. Bangor. Maine.
Will pay well for clippings or informa-

tion about death ray or similar ‘devices.

Dr. Evans, Box 242, Callao, Peru, South
America.

Inventions Commercialized. Patented or
unpatented. Write, Adam Fisher Mifg.

Co., 205 Enright, St. Louis, Mo.

Wade Service, Station,

Cleveland, Ohia.

Psoriasis. Why be troubled any longer
with thls dreaded skin  disease.  Write
Interstate ILaboratories, ¥. ¥, Box 774,
Chicago, 1L

CASH'S WOVEN NAMES. For mark-
ing Men's, Women’s, Children’s clothing.
Sample free. Ouimette’'s  Mafl-Order
House, 81 Helly, Dept. 15, New Bedford,
Mass,

Wanted, old copies af the Experimenter
Magazine. Joe Milota, 3835 W44 Street,
Cleveland, Ohlo.

{LLUSTRATIONS — Cartoons,  Carica.
tures, Business Cards, Stories. Five cents
for estimate your job. lirewer Art Stu-
dios, 967 College Ave., Adrian, Mich.

A $50,000.00 patent—needed in_ every
Garage, techanics, electricians, Salvage
Corp., ete., who wants it? Address Dugun,
Box 209. Tipton. Okla.

2274-E, Brooklyn

Modeis, Tools, Dies, Designing. Patent
Developnent. w., . Persberg, North-
field, Onio.

HAVE YOU A CAMERA? write for

free sanple of our big magazine showing

profit. Valuable book free. National Sci- | Bought. Exchanged. Rented. Barsuin CAN YOU SOLVE 1T! The Great | writer (V. M.) received $3,000. New York
entific Laboratories, 1932\ Broad, Rich- Catalogue Free. Hanfling, B-799 Broad- Teazer Tuzzle, 15c, L. Wilkinson, 118 best market. Write for full particulars.
mond, Virginia. ™ - way, New York. Gallup Ave., Mt. Clemens. Mich. Daniel O"Malley gomnany, Suite B, 1776
SUCCEED with your own products. . Two books, Magic, Spiritualistic, 20c Brosdway. New York.
Make them yourself. 1“ormulas, processes, Detectives silver, WEST, 1578 Great Highway, San
l(;‘aldel-sec‘re(s. DEx'I!;ertl unélyll{‘a;l lqerrtlve. ; DETECTIVES. Work ]hnme or travel. Francisco. Plxotoplays Wanted
atalog free. . Thaxley Co., Washington, Sxperience unnecessary. Particulars free. $SSPHOTOPLAY ideas for Both Silent
Q.A%E e — George Wagoner, 2190-X Broadway, N. Y. Male Help Wanted gnd Talking Dictures.  Accepted any forin.
NTS—Can openers, new improve - Firemen, Brakemen, Ba agemen ; or revision criticism, and submission
hand, wall, table models. _Safe!ycl_’rt_xluvrs Equipment colored Train or Sleeping (gJagr g]’orlers. to studios. Estab. 1917. Booklet free.
icomys i anerigin gD an kKl 14asHCL B0, EATTERY CHARGERS Tor Service | $160-$350 monthly.  Experlence pot | Universal Scenario Co., 223 Meyer Bldg,
Bip money and fast sales. Every owner Stations. Prices lowered. Direct fromn necessary. 8§97 Railway Instruction Bu- > Sierra Vista. llollywood, Calif.
buys gold initials for hls auto. You charge tuctory. Write for bulletln 22.  Adams- reau, East St. louis, TIl Pl E RS E
$1.50; make $1.35. Ten orders daily easy. | Barre. Columbus, Ohio. Manufacturing ays, Lutertainment, Litc.
Write '01“9““"“13"03"(11)2’9: i Rast . - . . PLAYS, Operettas, Musical Comedies
A@erxcnn Monogram Co., pt. 3 8 Elech‘u'lty We build models—Special machinery. and Minstrels, comedy and talking sonis,
Orange. At dls . . -t ELECTRIC FUNT 200 Stunts, 110 D'evelop inventions.  Production  service. blackface skits, vaudeville acts, monologs,
$10 daily silvering mirrors, plating and Yolts. $1. Kutting Bros., Campbell, Callr Parma  Engineering Works, Cleveland, diulogs, recitations, juvenile plays and
retinishing lamps, reflectors, autos, beds, £ 208 -1 J ; Ohio. songs, musical readlngs, entertainments,
chandeliers by new method. Outfits fur- For Inventors - make-up !:(mls. Catulog free. T. 8. Deni-
nished. Write Gunmetal Co., Ave. D, De- : Miscellaneous son & Co., 623 So. Wabash, Dept. 99,
catur, I1l. - Learn Patentq Drafting, $1. Legal o 3 — o T Chicago.
ST = lanks! Wade Service, 2274-D, Brooklyn affrey’s ountain Pen ospital,
L'(gel%KE_F%rEnlfuLl Y("(:)A:Ja'l*og 0]\:;:5 Pglg‘%r Station, Cleveland, Ohlo. Wige Bldg., Newark, N. J.——All makes re- 1),.,~””-ng
Lahoratories, Park Ridge, T ““Have you a good invention, patenied or | Piired: write like new; charges moderate; - — .
-Aboratories. ~ark RINES. S~ 7- = unpatented. for sale? If so, write Char- o if you need a new ben send $2.50 for ! Quality Pr_mhn_g! Low Prices! Circu-
mqirﬁ; %?":)Iil—';"Ogesf\rt;::lsy sin Tl!)anr::. g’l: tered Instltute of American Inventors, 1122 Ca oyl ll)("fl glten; 1])09([).11(!. Particulars! Sﬂarlsrllplcgol}‘(fflliblé' \i‘e‘:ln):.(l)lgs 5"‘05ul.Sou?l)1eci)ae]x:¥;
office. Elite Co.. Barrlster RBullding, Washington, D. C. Learn Drafting, $1. Free Particulars! ROTANS e cDNCH carcy b Oa

Printing Outfits and Supplies

Print your own cards, stationery, cir-
culars, advertising, ete, Junior Press,
$£5.90; Job Presses, $11 up, Power, $149.
Print for others, big profit. Easy rules
furnished.  Wrlte for free catalog and
full fnformation. Kelsey Co., R-6, Meri-
den, Conn.

Radio

“WORLD” RECEIVER. $i.25 {lius-

trated Bargain Catalogue, 10¢. Neal Tas-

ker, Shamokin, Penna.

Real Estate

Ten Dollars monthiy acquires five acres

Pecan:, Tungs, Figs, Oranges. Guaran-

teed care. Big returns.  Suburban Or-

chards, Dept. 8, Bllexi, Miss.
Salesmen Wanted

B_USINESS STATIONERY—LARGEST
LINE HIGHEST Quality—Quickest De-
livery-—Biggest Comiissions—Liberal Bon-
uses—Free copyrighted Cuts every buslness

how to make better pictures and earn -Experience unnecessary-—Instructions an
money. American  Photography, 3105 Outtit free. DAVID LIONEL PRESS,
Camera House, Boston, Mass. 312 So. llamilton. Dept. 188. Chicago.
TWO TUBE SHORT-WAVE KIT. Com- Punchbeard—H urrah. New Protection
plete parts with instructions. Range, Plan opens ‘‘closes’’ territory creating tre-
15-210 meters. $12.85.  Yee You, Beox mendous demand. Dealers jubilant. Busi-
712, Santa Barbara, Calif. ness  RBooming. Commissions enorineus.
Outfit free. Puritan Ce.. 1417 Jucksen

Patents
Inventions Commereialized.

Patented or

unpatented. Write. Adam Fisher Mfg.

Co., 205 Enright, St. Louis, Mo.
Patent Attorneys

PATENTS—Write for Free Informa-

tion. HOW TO OBTAIN A PATENT and
RECORD OF INVENTION—or send a
Drawing or Model for Examlnation. Mil-
ler & Miller. Patent Attorneys {former
Patent Office Esaminers), 1008-C Wool-
worth Building, New York; 258 MeGill
Ruilding. Washington, D. C.

FREE: ‘PATENT PARTICULARS.”
explalns Selling while *"Patent Applied
For.”” Sterling Buck, 8-629F, Wash-

inkton, D. C.

Unpatented Tdeas can he sold. | tell you
how and help you make the sale. Free
particulars. (Copyrighted.) ‘Vrite W. T.
Greene, 909 Barrister Bldg., Washington.
D. C

PATENTS., TRADE MARKS—AIl cases
submitted given personal attention by a

member of the firm. Information and
hooklet  free. Lancaster, Allwine &
Rommel,

242 Ouray Building, Washing-

ton, . C =3 =
Patents Procured; Trade Marks Reg-
istered — P’reliminary advlce furnished with-
out charge. Bookiet and form for dis-
closing idea free. Irving L. McC{lthran.
703 International Building, Washington,

D. C
Patents.

Time counts in applying for
patents. Don't risk delay in protecting
vour ideas. Send sketch or model for in-
struetions or write for Free book, ‘“How to
Obtain a Patent’” and '‘Record of Inven-
tion”” form. No charge for information on
how to proceed. Communications strl_ctly
confldential. Prompt, careful, efficient
service. (Clarence A. O’Brien, Registered
Patent Attorney, Security Bank Building
(directly across street from Patent Oftice),
Washington, D. C. See page 823,
““iinvenfors’ Guide’” free on request; gives
valuable Information and advice for all who
have original tdeas or improvements. Frank
Lederman, Registered Attorney and En-
gineer, 233 Broadway, New York City.

WWAA-americantadiohistonvs-com

Blvd.. Chicago.

PUNCHBOARD Salesmen—Most gigan-
tic llne .ever featured. Vending machines,
all kinds, Make high as $28.00 on single
order.  Repeat commissions.  Beautiful
colored eatalog free. LION MFG.
Dept. 11. 308 W. Erie, Chicago.

SALESMEN—WONDERFUL SIDE-
LINBE. 40% COMMISSION paid daily.
Sells ail merchants.  Pocket outfit free.
\éillens Co., Dept 335, 2130 Gladys Ave.,
Chicago. T e

Punchboards—No selling—No investment
by erchants. Blg  commissions paid
promptly. New, flashy 4-color catalog.
Complete outfit free. M. & L., 301 W.
Adams, Chicago.

-y

Song Poem Writers

SONGWRITERS!
ments, new

Advance royalty pay-
talking picture song require-
ments, ete., fully exnlained in our free
instructive bhooklet. Write today. Song
i’oems examined free. Newcomer Associ-
ates. 1674VV Broadway. New York.

SONG POEM WRITERS — “REAL”
proposition. Hibheler, D-191, 2104 Key-
stone, Chicago, 11l

Stamps

CAYMAN ISLANDS—Astounding packet
from Cayman Isiands, Thirty other ['nique,

Interesting,  Beautiful Distant Land
stamps  (Richly  Colored, TUnusual De-
signs). Murry! Rush! Get yours now.
Free for Bc postage. Empire Stamp,
Toronto. Canada.

Typewriters for Sale

TYPEWRITERS, all standard makes,
$10 up. Fully guaranteed. Catalog free.
Northwestern Typewriter Exchange, 121
N. Francisco Ave.. Chicago.

Wireless

Learn Wireless (Radio) and Morse
telegraphy. School, oldest and largest;
endorsed by Telegraph. Radio, Railway
and Government Officials. Expenses low—
can earn part. Catalog free. Dodges In-
stitute, Stone St., Valparalso, Ind.
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How to Make and Throw Boomerangs
(Continued from page 791)

that each has a leading or blunt edge
and a trailing or tapered edge. Bear in
mind that the part of the blade opposite
the leading edge is always a trailing
edge. The leading edge extends to the
midpoint of each wood strip and then a
trailing edge is cut along the same on
the opposite half. This is so that the
leading =dge is always presented to the
air. For best results, boomerangs have
either a flat or hollow bottom, and the
top of the blade is arched to present an
air-foil surface, such as is found in an
airplane wing.

After you have cut your wood to the
size and shape desired, hold it with the
curved side down over a gas or alcohol
flame. As the wood is heated, bend
both ends downward, raising the center,
to form the dihedral angle. At the same
time, twist the wrists so that your left
hand moves away from your body and
vour right towards it, thus imparting a
slight twist to the stick. When you
look down at the blade you will see a
slight right-hand twist, similar to that
presented by a drill or corkscrew.

When your boomerang is assembled it
will look Tike a four- I)laded airplane pro-
peller, except that its pitch or length-
wise twist is not so great, and that the
blades are not flat, but have an upward
bend from the midpoint to form dihe-
dral angles. The smaller the dihedral,
the higher the boomerang will fly. A
large dihedral angle keeps the boomer-
ang close to the ground. The sharper
the twist, the smaller the arc in which
the boomerang will fly. The less twist,
the greater the circle which will be de-
scribed by the boomerang.

o fad

triangular
Note the placement of the three arms.

A correctly made boomerang.

Bend wyour blades either before or
after they are whittled. Balsa wood
will also retain its shape if the twisting
1s done over vour steaming tea-kettle.

To fasten the parts of the boomerang
together, hold the pieces crossed at the
center. Slip a rubber band over one end
of the top wing. Bring it down and diag-
onally under the cross member. Then
turn up and over the top wing and
across parallel to the edge of the lower
wing. Then down again, cross the hot-
tom wing diagonally. Slip the noose
over the first piece, exactly where you
started. Your boomerang is finished.

Boomerangs will work best when there
is no wind. But should the day be
windy, throw your boomerang into the

wind, but not directly toward it. A
good throwing position is to face the
wind with the left foot forward. Toss
the boomerang so that the direction of
the throw will present substantially the
same angle with the wind as the return.

To hurl your boomerang with its flat |

side parallel to the ground you will have
to give it a good spin, though not so
much force is required to send it for-
ward. Your boomerang thrown this way
will generally curve upward and glide
straight back or loop the loop. Boom-
erangs can best be thrown overhand.
The blade is held either in the palm, be-
tween the first two fingers and the
thumb or Dbetween the thumb and the

LEADING EDGE

LEADING EDGE

The cross boomerang, shaped like a bird.

forefinger, with the curved side in-
wards.  Always move the arm straight
from the shoulder, but you can toss in
any direction between the hours of
twelve and six o’clock through three
o’clock.

All boomerangs are adaptations of the
basic one which I have described in de-
tail. I have included the two working
drawings of the triangular and turkey
boomerangs, so that you can readily see
that they are merely more complex
formis of the original two-piece cross
hoomerang. From the photographs you
will observe that there is no end to the
variety of shapes which a boomerang
may assume. Just use your ingenuity to
create new types. One of the most in-
teresting boomerangs that I ever built
I called the Spinning Wing. This is an
ordinary straight piece of wood about
one-quarter inch thick by 214 feet long.
The curve of the top surface is identical
on both sides of the center, the bottom
is flat. When it is thrown straight for-
ward and a slight twist is given laterally
to the stick, it buzzes around in the air
and returns to your hands. Boomerangs
can also be made with the ends so
curved that a cross-section through the
blade will show a perfect curve instead
of an airfoil surface. This is particu-
larly true of the multi-blade type, in
which three straight sticks produce a
six-spoke boomerang; a bholt through
the center keeps the blades in place.

Again T want to tell you that you
should not imagine that there are such
things as set designs for constructing
boomerangs. Try anything that you
think will work. Remember that no
two boomerangs will behave exactly
alike. Each one will differ in some
slight way from the next.
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MEN WANTED

20 to 35 years old

First Lesson Free

Broadcasting

Television See how easy

“Talkies” to learn

Manufacturi

S e lacer quickly you can
EHvICE get ready for well-paid

Sales positions in fastest grow-

Auto-Radio 1ng, most prosperous in-

Aviation dustry.

Big demand right now
from employers for broadcast operators, test-
ers,inspectors,service-men, designers,installers,
and “trouble-shooters”.

$40 to $75 a week—and more!

With free radio lesson we’ll send you our amaz-
ing combined training and employment agree-
ment—good for help in securing a beginner’s
job when you're only half way through. Guar-
antees you help in finding a_ position, satis-
factory in salary, after you finish, or money
refunded.

A World of Opportunities
to Choose From
Rockefeller is building a $500,000,000.00 “radio
center” in New York. 20,000 movie theaters
have gone ‘‘talkie’. Auto-radio is selling like
wild-fire. Midget sets are selling at rate of
10,000 a day! Aviation, television, servicing,
sales—all these mean highly paid jobs and
plenty of them. All you need to get one is the
kind of training we give you, backed by a real

placement service.
Lesson FREE!
Mail Coupon

for free radio lesson and
book of thrilling facts
about this wonder-industry
and how to “break in.”

RADIO TESTER
GIVEN

$20.00 set analyzer
and trouble-shoot-
ingjob-ticketsa part
of this training with-
out extra charge.

American Schoo!

Dept. R-174, Drexel Ave. &
58th St., Chicago

THE AMERICAN SCHOOL

Dept. R-174,Drexel Ave. & 58th St., Chicago
Please send without cost or obligation, free radio lesson
and job ticket and radio bulletin.

- -_State

Tools, Dies, Special

Manufacture, 5 Machinery

MODELS MADE

ATLAS INDICATOR WORKS
825 W. Washington Blvd. CHICAGO, ILL.
Telephone: Haymarket 2107—2%108

Spetizalize complete %“

Moulds as low as $1.50 each.

&" XA )

Cast Your Own Lead Soldiers, Indians, Hunters,
Wild and Farm Animals

Wond rful * ‘True to Life” Models. Eaay and inezpensive to

eceasary mnl.erml lncludlnz enamel. Send

p for Illustrated Catalozue

H C Schlercke 1034-72nd St., BrookIYn.N Y.
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START T0 PLA
VERY FIRST D/

Even if you can’t read a note of music right now,
you play a simple melody on the very day you get
your Deagan Xylorimba. Free, easy lessons show
¥ou how. Soon you are amazing friends and relatives.

hen a new life begins—long, happy evenings of joy; parties;
populanty, radxo t’:n%l agements—and the same chance to
make $ 25 a night as Ralph Smlth Chicago—*‘Played
20 mmutes at wedding; received $20.”” Or the Hallmann
family, Reading, Pa.,— "Made $300 inb weeks, spare time.”’
FIVE DAYS’ FREE TRIAL—Our big FREE book
tells all about this fascinating instrument—the 5-day free
trial offer—the free lessons—the easy ]payment lan. Send
in the coupon today—the booklet will be mailed promptly
without cost or obligation.

MAIL COUPON TODAY :

3. C. Deagan, Inc., Dept. 4561, 1770 Berteau Ave., Chicago
Send me, without obligation, full detailg of Free Trml offer
&and easy-payment plan on the Deagan Xylorimba.

Name

Address

MODEL BLUEPRINTS

Correct—Easy to Follow

1-2 Horizontal Steam Engine details. .set $1.00
3-4 Boiler construction for above....set 1.00
5 880-Ton Bark .................... .50
6-7 Twin Cylinder Steam Engme and
Boiler ..... ......set 1.00
8-9 Gasoline Fired Locomotne ...... set 2.00
10-11 U. S. S. Consntutlon, “Old Iron-
sides?’ ik 5ok s 0B ndvien e o set 1.00
12 13th Century ‘\Ian of \\ B gy oo .50
13-14 Chinese Junk .......... ..set .50
15-16 Electrically Driven Automoblle et 1.00
1% Roman Ballista  as s . vl de s s .50
18-19 Simple Steam Engine ..........set .50
20-21 How to Build a Reflecting Telescopc 1.00
22 “Santa Maria,” complete. ... ..... .50
23-24 Model U. S. S. Portsmouth. .. ... set 1.00
25 Building a Model Tugboat..... ... .50
26 Twin Cylinder Marine Engine. .. .. .50
27-31 U. S.S. Truxton. .. .............. 2.00
32 Sopwith Biplane ... .. ... ..... 50
33| Speed IBoati deamwin sl e - ae ks .50
34 Airplans Engine ................. .50
35-36 Motor Winch ..... HIET, — PRV A 75
37-38 Vertical Steam Engme . ... 1.00
39 Cannon | : 4 sasspas e ap | g ek .50
40 Steam Roller . ..................: .50
41 Prairie Schoonmer ................. .50
Lincoln Sport Bip!anc (mﬂﬂ-Cﬂer-
I =y R T ar e e P o 6 6.75
Gerber Monoplane (mun carrying) . 1.00

Anyone who can read blueprints and is at all
handy with tools, will find no difficulty in follow-
g the simple explanatory diagrams.  Many
sport planes and mouop/anes built from our plans
are flving daily, thus attesting to the accuracy of
the blueprint details. Satisfaction guaranteed.

Send Orders to
Blueprint Department

Science and Invention

381 FOURTH AVENUE
NEW YORK CITY
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INDEX TO ADVERTISERS

A
Alexander Hamilton Institute
Allied Radio Corp.
American Correspondence School of Law
School

American School of Aviation

Amnerican

American School of Photography
American Telephone & Telegraph Co.
Anita Institute

Arkograph I'en Co.

Atlas, Charles cad

Atlas Indicator Works ..

Automatic Water Filter Co.

B
Bastian Bros. Co.
Batenburg, P. J. F., Co.
Bernard & Heller ..
Bierhower, C. F.
Bliss ¥lectrical School
Bogue, Benjamin N.
Brooks Appliance Co.

Bucscher Band

Carter Prod. Corp.

Centre Publishing Co.
Chicago Gear \Works .
Chicago Salvage Stock Store
Classified Advertising
Watson E.
Columhia “Tech™

Conn, C. G.,, Ltd.

Coyne Electrical School

Coleman,

D (G,
Dayton School of Aviation
Deagan, J. C.,
Delta Specialty Company

Air Legion

Inc.

Detroit School of Lettering
Dobe, Engineer :
Drake, Frederick J. & Co.
Dryer, Prof. J. A

E
Evans, Victor J., & Co.

Excello Prod. Corp.

F
First Hawaiian Conservator
Fisher, Adam Mfig. Co.

of Music

Franklin Institute

G
Gaston Mfg. Co.
Gerstner, H. & Sons
Greene, W. T.

H

High Frequency Laboratories
Historical Coach Models, Inc.

Hoodwin, Chas. Co.

1
Ideal Aeroplane & Supply Co.
Iustitute of Applied Science
International Correspondence Schools.
International Mill & Timber Co.
International Typewriter Exchange

Inventors Finance Corp.

834

Inside Front Cqver

844
861
850
839
839
844
840
847
861

Rack Cover

. 858
856

840

864

860

832

854

842
773-775

844
854
. 830

. 835
837
848

863
853

.855-863

852
858
. 832

K
Keeley Institute . 856
Keene Chemical Corp. 858
Kelsey Company 837
Kirk, W. T. 848
!
Laloratory Materials 846
Lacey & Lacey 832
Lachyrite Co. 838
Lamothe Corp. P 846
Lancaster, Allwine & Rommel . 830
Landon School . 850
LaSalle Extension University 839-848-857
Leonard, A. O. 848
Lincoln Airplane & Flying School 849
M
AMcGraw-Hill Book Co., Ianc. 845
Marvel Mig. Co. 344
Metal Arts Co. 850
Metal Cast Products : 836
Midland Tire & Rubber Co. 856
Miller & Miller 830
Miniature Ship Models, Inc. 850
Muscle Power Company 838
N
National Academy of Music 836
National Electrical School . 838
National Radio Institute ..770-771
New Method Mfg. Co. .854-858
o
O’Brien, Clarence A. 831
P
Pan American Band Instrument and Case... 857
Plastex Industries "340
Polachek, Z. H. . 832
Porter Chemical Co. 840
R
R. C. A. Institute 828-829
Radio International Guild 844
Radio & Television Institute 769
Randolph & Co. ....... .. . ... .. 830
Roll-O Specialty Co. . ... ........... 841
IRoyallNSalesNC o e e & e mem 11 816
S
Schiercke, H. C. ......... 850
Slavin Institute .. ... ... ...... 856
Spors Importing Co. . 837
Stahl’'s Qutdoor Enterprise Co. 846
Strongfort Institute . . 836
Superior Match Pants ... ...... 852
T
Tianib Il IEARR WA i s o u. gl Tl T . 834
Tarbell System, Inc. ............... . 846
elenlexlCon MR s s b <N ML 855
Thaxley D., Co. 842
Twentieth Century Mail Order Corp. 840
v
Van Nostrand, D. 832-850
w
Wagner, George Steve 838
Walker Turner Co., Inc. .. . . .. . .. 852
Y
York Tire & Rubber Co. . 844

(While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an
occasional change or omission in the preparation of this index.)
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Answers and Prize Awards in
October Puzzle Contest

First Prize, of $10, is awarded to:

Earle Mountain, 255 Brow Strect,
East Providence, R. 1.

Second Prize, of $5, is awarded to:
Francis Fechner, 32 West Broadway,
Salt Lake City, Utah

The ten prizes. of one dollar
ewarded to the following:

Edward Schnitker, 517 South Ave.,
Toledo, O.

Howard Cadwallader, 133 Mayland
St., Germantown, Philadelphia, Pa.

each, are

Wim. Wegscheider, 1268 Goodrich
Ave., St. Paul, Minn.

Dr. H. S. Herman, 1458 Madison
Ave, Y. City

P. M. Ginnings, 414 Northridge St.,
Greenshoro, N. C.

Edwin R. Shaw, 506 Lyon St.,, N. E,,
Grand Rapids, Mich.

W. C. Anderson, c/o Carrier 36,
Waco, Texas.
Paul E. Grof, ¢/o Penn. Dept. of

Highways, Hollidaysburg, Pa.

Vincent Fernandez, 6119 Selma Ave.,
Hollywood, Cal.

O. Thoms, 4743 West Lake St.,
cago, Il

Chi-

"Heard on Main Street"

ERKINS first asked $15 for his

watch, and Jones countered with an
offer of $8. Then Perkins offered to
knock off one-third, coming down to
$10. Jones increased his offer by 1272
per cent, to $9 which leit them one
dollar apart.

Solving the problem algebraically, we
call Perkins’ first asking price, X dol-
lars, and Jones’ first offer X minus 7
dollars.

Perkins came down to 2/3 X dollars,
and Jones went up to 9/8 times X
minus 7 dollars. At this time there ex-
isted one dollar difference, so we have
the equation:

Regarding the time of their meeting.
it can be pr oved that it must have been
36 minutes past 9 o’clock, a.m.

Let us call the elapsed time {rom
“midnight until now” X, and this will
also represent the hour of the morning
when Perkins made his statement. Then

24 minus X will represent the time from |

“now until midnight.”
Therefore, one-quarter of X plus one-
half of (24 minus X) equals X.
Solving proves X to be 9 and 3/5
hours.

"Scotch Solitaire"

WENTY-SEVEN men are removed
from the board in continuous jumps
as follows:

8 jumps over 5 and 6; 1 jumps 4; 13
jumps 9; 2 jumps 5; 20 jumps 16; 28
jumps 24; 17 jumps 21; 13 is jumped by
checker on unnumbered square which

9 Wz V) 3

72 ng 7
: X/ 6/_/'(@/ =2 T /
o) {2 [13)

i e 1
18 [19] |

22/

‘Yt
©o

29 2] o9

lands on 16; 10 jumps 7; 11 jumps 8;
12 jumps 9; 18 jumps 14; 19 jumps 15
20 jumps 16 25 jumps 22 26 _mmps
23, 27 lumps 24 We now have ten
checke1 s on the board and the one num-
bered 3 can remove the other nine and
land on 22. The sequence is susceptible
of variation.

~N
N

.,

The Backwoods of Russia
(Continued from page 793)

2/3 minus 9/8 (X —7) equals 1;
and X equals $15
fashion, and covered with birch bark;

then another layer of poles is added,
and so on. It is worth remarking here
that in many other respects, such as in
features, religious equipment, and dress
the Oyrots remind one of the hunting
Indians of northwest North America.

Each Oyrot group has four villages,
and moves every three months, trans-
porting their houses, and making the
complete round each year,

The religion of the Oyrots is known
as Shamamsm, widely practiced in the
Siberian area, with a local variation
known as Burkhanism, (or Birchan-
ism). Good and evil deities are rec-
ognized—their names are Ulgan and
Erlik respectively—and dealings with
them are carried on through Shaman
priests, whose methods and ceremonial
devices are much like those of Indian

nmedicine men. TFor the wealthier ad-
herents the favorite religious prescrip-
tion of the priests is l]OlSC sacrifice,
which consists in slaughtering the ani-
mal—or several of them—in an in-
sanely brutish way and then, for the
poorer QOyrots, the priests recommend
sacrifices of milk, fruit, or hutter.
Within the past few vears the power
of the priests has begun to wane. The
biggest factor in thelr decreased impor-
tance was the introduction of clectric
lights in Ulala, the Oyrot capital. Wise
old men at first poopoohed the story of
the mysterious new lighting method, hut
curiosity provoked investigation, and
soon visitors came hurrying back from

Ulala to demand that the Shaman
priests match the magic of the new
government. That was an order a

trifle too large for the priests.
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Build -
and Fly
the IDEAL “EAGLET”

--the New 20-in. Cabin Model
A perfect Modet of Commercial Plunes. Conetrdcton
All balsawood (not cardboard® with
many features of expensive models.
Easy, quick construction: everything
ready to put together; weigha 1 0z. com-~
plete. Flies fike a big one! Get one now
and have some real fun! Postpaid
Send e for Big 48 pg. Catalog and Suppxememuy
Qireular Shouing Eight New Ideal Models.

IDEAL AEROPLANE & SUPPLY COMPANY, Inc.

22-24 West 19th Street New York City

|

=
=

| [JSecretarial Work

“You won’t
be laid off!”’

They’ve been

“It’s tough when fellows get laid off.
cutting down some at our plant and everybody has
been worried, wondering where the axe would fall next.

“It made me feel mighty good yesterday when the
boss stopped and said he had a better job in mind for

me. ‘It’s trained men like you we need around here,”

he said, ‘and it’s too bad we must let some of the un-
trained go. If those fellows had used the foresight you
did, and studied with the International Correspondence
Schools, we’d be mighty glad to keep them too. Trained
men never need to worry about their jobs herel’”

Today, in all parts of ihe world, through training surmlied
by the International Correspondence Schools, thousands of
men have made themselves so vatuable that momutmns and
raigses come to them regularly. In this modern age, it is
the traineéd man who goes ahead! You ean become a trained
mant Why not find out how?

Just mark and mail the coupon today

INTERNATIONAL CORRESPON DENCE SCHOOLS
“The Universul University”’
Box 6238-F, Scranton, Penna.
Without cost or obhgmnn please send me a copy of
your booklet, ‘‘Who Wins and Why,’” and full particulars
about the subject before which I have marked X:
- TECHNICAL AND INDUSTRIAL COURSES
L]Architect [1Bridge Engineer
Architectural Draftsman Automobile Work

sullding Estimating Plumbing [ Steam Fitting
Wood Millworking Heating [ Ventilation
Concrete Builder Sanitary Enginecer
Contraetor and Builder Sheet Metal Worker
Structural Draftsman Steam Engineer

Structural Engineer Marine Engineer

Electrical Engineer Ref\igermwn

1

II II 1010 I

Electric Wiring Locomotived
Electric Lighting a AIr Brakes
Welding, Electric and Gas [ Train Qperatfon
[J R. IR, Section Foreman
[IR. R. Bridge and Building
L] Mechanical Engineer Foreman
U] Mechanical Draftsman a Chemistry  [JPharmacy
L Patternmaker []Machinfst {]Coal Mining Engineer
L Reading Shop Blueprints []Navigation
L1Civil Engineer [] Agriculture
L] Highway Engineering [1Textile Overseer or Supt.
[1Surveying and Mapping [1Cotton Manufacturing
[l Gas Engines [JToolmaker []Woolen Manufacturing
[ Diesel Engines [1T'ruit Growing [JRadio
[J Aviation Engines CJ Poultry Farming

BUSINESS TRAINING COURSES
O Rusiness Management {JBusiness Correspondence
[ Industrial Management Lettering Show Cards
[] ’ersonnel Management Stenography and Typing
[ 'Trafile Management Complete Commercial
[ Aceountancy English [JSigns
[] Cost Accountant L] Civil Serviee
[JC. P. Accountant Dltmlway Mall Clerk
0 Bookkeeping [1Mail Carrler
[ Grade School Subjects
[1Iigh School Subjecis

1 Spanish [ French
Iilustrating [JCartooning

[JSalesmanship
[J Advertising
Name...

Street Address..

Lumber Dealer

OCCUN AL N el e i e i it 55 s S
If vou reside in Canada, gend thiz coupon to the
International Correspondence Schools Canaedian, Limited,.
Montreal, Canada
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FROM 1HE WORLDS LARGEST RA
qeW A-C SCREEN GRID &V r -

D:C- BATTERY RECEIVERS
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Modern UP-TO-THE-MINUTE Radio/]
at Lowest Wholesale Prices--- »

All the very latest improvements in radio equipment. Large assortment of Screen Grid
Sets, D C Battery Sets, Phono-Combinations, Dynamic Speakers, New Mantel Sets, Beautiful §
Consoles, Slot Machine Sets, Electric Clock Sets, Superheterodynes, New Accessories, Tubes—Parts. §

Radio prices have hit bottom—Get your share of the bargains |

Never Bejore
Such Values—
Send for Catalog—It's FREE

You will find in this book just what you are looking for and

all at prices that will greatly astonish you. Because we are

the world’s largest radio store, we are able to buy and sell A 1

in such large quantities that we can make marvelous savings. S afet semy hive: o A

WE HANDLE EVERYTHING IN RADIO

Our immense stock is complete with practically everything of the X
latest in radio. Quick deliveries and real cooperation are assured
you on all of your orders.

Fill Out Coupon and Mail Today

R
CHICAGO SALVAGE =
STOCK STORE Rz A

509 So State st BLUGY /i
(o ;8 ({.XcTo M0 § § B Dept.517 |
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The Most Interesting

Evening
I Ever Spent

P TILL ¢ o'clock the
party was a complete
flop. Nobody seecmed to

be able to get things going. Then
Tom walked in. Tom's a live
wire, 1f there ever was one.

He said he'd heard about a one
man show anyone could perform
with the help of a2 book he knew
about. He had sent for that book,
and said he was going to put on
the show.

We thought he was joking,
and laughed at him, but he sat
us all down in the living room,
got out a pack of old playing
cards, and started to do things
that made our eyes pop out of
our heads.

For over 2 hours he made those
playing cards almost talk. What
he could do with those cards just
didn’t seem human. After it was
all over, the gang
all crowded around
shaking his hand,
and patting him on

the back. The girls all said, ""Oh,
Tom! You're wonderful!" It was
by tar the most interesting
evening I had ever spent.

I asked him how he learned it
all, for I knew he didn’t know
a single thing about card tricks
a week before. For answer he
pulled out a shiny new quarter,
and said that one just like it had
taught him every trick he had
showed us.

And it was a fact! Tom had
simply enclosed a quarter with
the coupon below, and gotten
Walter Gibson's Famous Book
of Popular Card Tricks by return
matl. You, too, can entertain
yourselt and vour friends with
the 101 card tricks it teaches.
No sleight of hand 1s necessary—
no hard work to learn. Simply
read the book carefully and you
can do everv trick in it.

And 2t cosrs only 25¢!  Send for
it today. The demand 1s great,
and we only have a few hundred
on hand.

SIMPLY e e P Y S ————————

CLIP } RADIO-SCIENCE PUBLICATIONS, Inc.

| Dept. 2501, 381 Fourth Ave., New York,N.Y.

AND : T enclose 15¢. (in stamps or coin) in full payment for Walter

| Gibson's Book of Popular Card Tricks, which, it is under-
MAIL i stood will be sent me by return mail.

THE E Name s FUeal s . L L Y e g en P P R ey y re e

COUPON : Street & NO. ... e

\ ‘ City. ..o STATC ke <+« -+ \BQIEE o
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Turning onwafer faucets
pours Money into your hands

Why drink
dirty, germ
laden water?

Here, at last, is an amaz-
ing water filter that at-
taches to the faucet and
removes instantly the
germ  laden  dirt  from
drinking water. House-
wives everywhere want
this Filter the minute

they see it. It is a health protection that
is needed and should be in every home.

Scientists have proven that water flira-
tion prevents such diseases-as Erysipelas,
Septicaemia and Diarrhea and actually
lowers the death rate from Typhoid
It is a proven fact that in many
communities the water that comes from
the drinking faucet is laden with disease

Fever.

germs.

Why continue to take
chances with disease and
death—why be subjected
to danger and possible
sickness by drinking raw,
unfiltered water?

Dirty drinking water is a
thing of the past the min-
ute an Automatic Water
Filter is installed. Saves
buying expensive spring
water. Now clear, clean
water is within the reach
of all.

Sample Free to Workers
We have arranged a plan that makes it
possible for agents to start immediately
making big money with the Automatic
Good paying territory is
Our plan enables those who are
really interested to obtain their sample
for nothing. Mail coupon today for Free

Water Filter.
open.

Offer Plan.

AUTOMATIC

WATER FILTER CO.

MILWALIKEE

New

purifies water
instantly ... at the

Agents
1f you are earning
less than $3.00 un
hour and would
like to make up to
$100 a week and
even more, clip
and mail the cou-

n today. The
utomaric  Warer
Filter offers quick
sales and highpmf-
its.  Every house-
wife in your terri-
tory is waiting for
this health protec-
tor.

waAsLamericanradiohistonzcom
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| MAIL THIS COUPON TODAY
Automatic Water Filter Co.,

invention

faucet !

Just imagine a device that purifies
water instantly at the faucet and
yet can be attached in a few sec-
onds! Think of it— You can put
on an Automatic Filter, let the
water run for ten minutes, remove
the filter and find enough dirt and
filth to fill the bottom of a glass.

When you see what this Filter does
you will not want to be without it.
It delivers pure, sparkling water,
clear as crystal and free from germ
laden filth.

FILTERS LIKE NATURE

It is just like bringing a bubbling
spring into your kitchen. The prin-
ciple of the Automauc Filter is just
like nature. It forces the water
thru crystal silica sand. The dirt
and germs cannot pass thru the
sand so the water that comes out of
the faucet is clean, free from im-
purities, pleasing to the taste, and
healthful to the body. Crystal
Spring Water could be no more
pure or healthful than the water
that comes out of the Automatic
Water Filter. It also prevents
splashing.
Guarantee

I¢ makes no difference where you live,
or what kind of drinking water you
have, the Automatic Water Filter will
remove dir¢ and filth from it, We guar-
antee it to purify water, remove dirt and

filth, protect against con-

tamination and  deliver
B ey rure crystal clear, spark-
7 i ing water, or the trial

costs you nothing.

I Depr. 114 1621 M. 5rd S, Milwaukee, Wisc.
Gentlemen :—You may send me full parucolars of
| your free wifer and big money-making propoesition.
i o e 01T D P e e o e
WISCONSIN 'l Address i
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