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The Latest Discoverics of - Scicncy
And What They Mean
In Your Life
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ERE is a scientific book that you can apply in a thousand ways to
H your own lifel Over 300 pages, containing many illustrations, bound
in blue cloth.

All the latest discoveries that mean something to you—all the things of
new and breathless interest about which you want to know the important
facts. Best of all, this is a book you can pick up and put down, a book
to which you can refer time after time, and which will be as valuable to
you years from today as it is at the present moment.

I is written in "topic' form, not one of which will take you more than
ten minutes to read, and as diversified as *The Stuff Stars Are Made Of"
and—'"'Lunch Baskets for Baby Plants!"

People all over the country have paid a substantial sum for this book,
but SCIENCE AND INVENTION magazine is offering it to you FREE!—
with a 15 months' subscription. A $4.75 value for only $3. And you do
not need to send the entire amount now! Simply send $1.00 with the
coupon below, as your first payment—and pay the additional $2.00 to
the postman when he delivers the gift book to your door! We prepay all
postage and C.O.D. expenses. But don't delay—our stock of these books
is limited, and to take advantage of this offer you will want to sign the
coupon immediately!

SCIENCE AND INVENTION, Dept. 2507,
381 Fourth Ave., New York, N. Y.

| Please send me immediately KEEPING UP WITH SCIENCE,
| and enter my subscription for 15 months of SCIENCE AND
| INVENTION for $3.00. | am enclosing $1.00 with this order,
and will pay the postman only $2.00 when the book is de-
livered at my door. You pay all postage and C.O.D. expenses.
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\ Get Your Copy of My Aeaw Book
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How to get ready
for a gdood job in the
Radio Industry
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' Hundreds of Jobs paying*50,°60,°75,/100
) a week are opening in Radio every year.

JESMITH, Pres|

I Will Train You at Home
‘]_{ NATIONAL RADIO INSTITUTE

in Your Spare Time

Told your job until you are ready for another.
No need to leave home. All I ask is part of
your spare time. I have doubled and tripled
the salaries of hundreds through my practical
home-study training. You don't have to be a
high school or college graduate. My course is
written in easy, simple terms that most anyone
can understand.

My course includes Talking Movies,

Wired Radio, Television
My course is up-to-date with Radio’s latest uses
and improvements. It includes Radio’s appli-
cation to Talking Movies, Television and home
Television experiments, Wired Radio, Radio’s
use in Aviation, in addition to fitting you for
many other lines. When you finish you won’t
be a ““one job” man. You will be trained for
many jobs.

Money Back If Not Satistied
I will agree in writing to refund every penny of
your tuition if you are not satisfied with my
Lesson Texts and Instruction Service when you
have finished my course. This agreement is backed by
the Pioneer and World's Largest organization devoted
entirely to training men and young men for good jobs
in the Radio industry, by correspondence.

Find out what Radio offers you
Get My Book
This book gives you the facts on Radio’s opportunities
and the many features and services of N.R.L. training.
It gives you 100 letters from actnal students who have
proved that my methods are successful. Get your copy
today. There is no obligation.
J. E. SMITH, President,
National Radio Institute, Dept. iGSA
Washington, D. C.

PON'IS GOOD FOR

If you are earning a penny less than $50 a
week, send for my book of information on op-

I showed these men how 1y ook of information on
g . - 13 portunities in Radio. It is free. adio’s
to get Bll’ pal/ ,Obb llket/lt’.fe amazing growth is making hundreds of fine

jobs every year. My book shows you where these
jobs are, what they pay, how I can train you at
Liome in your spare time to be a Radio Lixpert.

You have many Jobs to choose from

Broadeasting stalions use cngineers, operators,
station managers and pay $1,800 to $5,000 a year.
Manufacturers continually nced testers, inspectors,
foremen, engineers, service men, buyers for jobs
paying up to $15,000 a year. Shipping companies
use hundreds of operators, give them world-wide
travel with practically no expense and %83 to $200
a month besides.. Dealers and jobbers (there are
over 35,000) arc always on the lookout for good
service men, salesmen, buyers, managers and pay
$30 to $100 a week for good men. Tulking Movies
pay as much as $75 to $200 a week to men with
Radio training. There are openings almost every-
where to have a spare time or full time Radio
business of your own—to be your own boss. Radio
offers many other opportunities. My book tells
you about them. Be sure to get it at once.

Seldom Under $100 a Week

“My earnings in Radio are many
times bigger than I ever expected
they would be when I enrolled. In
November I made 3577, December
%645, January $465. My earnings
seldom full under $100 a week. I
merely mentton this to give you some
ilea of what a Radio man can do who
has the training.”
I E. Wwnonns,
1414 W, 48th St, Norfolk, Va.

My New 8 Outfits of Parts give you

extensive Practical Radio Experience
With me you not only get the theory of Radio—
vou also get practical Radio expericnce while
learning. You can build over 100 circuits—
build and expsriment with the circuits used in
Atwater-Kent, Majestic, Crosley, Eveready,
Stewart-Warner, Philco, and many other sets.

$3000 a Year in Own Business

“I cannot give N. R. I. too much
credit for what I have been able to do
in Radio. I can sufely say that I
averaged 83000 a year for the past
three years. I am in the Radio
basiness here. Any man who really
wants to advance cannot go wrong in
Radio. There is ccrtamly a lack of
trained mec.’
Frep A. NicroLs,
P. Q. Box 207, Eaton, Colo.

These experiments include A. C. and sereen grid
sets, push pull amplification and other late
features. When you finish my course you
won't need to take “any old job” just to get ex-
perience—you will be trained and experienced
ready to take your place alongside men who
have been in the field for years.

Back view of 5-
tube A. C.

screen
grid tuned Radio
frequency set—only

one of many cir-
cuits you can build
with the parts I
give without extra
charge.

E COPY OF MY

BOO

J. E. Ssury, President
National Radio Tnstitute, Dept. 1GSA
Washington, D. C.

Dear Mr. Smrta:—Send me your book. I
want to see what Radio offers and what you
offer in Radio training. This request does
not obligate me in any way.

Name

Address.
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You learn ALL branches of
Eadio at Coyne—ir 10 short,
pleasant weeks — NOT BY
CORRESPONDENCE, but by
actual work on actial Radio,
Television and Sound equip-
ment. We don’t waste time on
useless theory. Wz give you
just the practical treining you
will n2zed—in 10 weeks’ time.

No Books - No Lessons
AllPractical Work atCoyne

Coyne is NOT a Correspondence
Szhool. We don’t teach you from
books cr lessons. We {rain you on
the greztest outlay of Radio, Tele-
vision £nd Sound equipment in any

school — on scores of modern Ra-
dio» Receivers, huge Broad-asting equip-

H. C. Lewis, Pres.

5§90 S, Paulina Street

Science and Invention

Don’t spend your life slaving away in some dull, hopeles: job! Don’t be sat-
isfied to work for a mere $20or $30 a week. Let me show you how to make
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real money in Radio—the fastest-growing, biggest money-making game on earth?

JOBS LEADING TO SALARIES

OF $60, $70 A WEEK AND UP!

Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year —as
Radio Salesman and in Service and Installation W ork, at $45 to $100 a week
—as Operator or Manager of a Broadcasting Station, at $1,8)0 to $5,000 a year—
as Wirzless Operator on a Ship or Airplane, as a Talking Picture or Sound
Expert=HUNDREDS of OPPORTUNITIES for fascinating BIG PAY Jobs!

ment, the very latest Television appara-
tus, Talking Picture and Sound Reproduc-
tion equipment, Code Practice equipment,
ete. You don’t need advanced education
or previous experience. We give you—
right here in the Coyne Shops— all the
actual practice and experience you'll need.

TELEVISION

s Now Here!

And TELEVISION is already here! Soon
there’ll be a demar.d for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television at
COYNE on the very latest, newest Tele-
vigion equipment.

Talking Pictures

A Great Field

Talking Pictures and Public Address I
Systems offer thousands of golien I
i

[eaWithout Lessons /710 Weeks

opportunities te the Trained Radio man.
Here is a great new field of Radio that
has just startec togrow! Prepare NOW
for these marvelous opportunities!
Learn Radio £ ound Work at Coyne,
on actual Talking Picture and Sound
Reproduction 2quipment.

Coyne is 32 Years Old

YougetFree Employment Helpasiong
as you live. Aad if you need part-time
work while at school to help pay ex-
penseswe’ll gladly helpyougetit. Coyne
is 32 years old! Coyne training is tested
—proven beyoni all doubt. You can find
out everything ABSOLUTELY FREE.
JUST MAIL COUPON FOR MY
BIG FREE BOOK, telling all about
jobs—salaries—opportunites. Mail
the coupon—NOW!

rn:——————————q
H. C. LEWIS, Presiderst

Radio Division, Coyre Electrical School
500 S. Paulina St., Dept.B(-8C, Chicago, Il :

Send me your Big Free Radio Book and
all details of your Special Introductory |
Offer. This does nct obligate me in any |

Radio Division Founded 1899 way: i

c°yne Electrlcal school : NGME. . ooavessssvassesssssssnrsesseses ;
Dept. B1-8C, Chicago, Illineis I B IRES) 004000 m0E00 4000000 0000000G olelsiszels l

—y City.. .o L State........... . 8
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Shouting It from the Housetops

Throwing lts Message from the Roof of a Nearby Skyscraper on to the Expan-
sive Side of Thot King of Skyscrapers, the Empire State Building in New York, a
Modern Projecting Device Provides This Striking Tribute to the United States Army
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Editorial

In Quest of Knowledge

experiments on a subject which, for the purpose

of this editorial, need not be mentioned. Like any
other avid fan, we hied ourselves to the public libraries
and wallowed through musty tomes, reading every book
available on the subject and every English and foreign
language periodical containing an article pe-taining to
the matter. We then purchased books that, because of
their very recent issuc, were as vet unobtainable in
most of the libraries, and waded through these. Fol-
lowing this course, we interviewed many of the up-end-
coming would-be experts in this new (for it is a rela-
tively new) field.

While the subject is not at all dithcult of compre-
hension, we find at the termination oi our rescarch
that no one knows anything at all about it. QOne alleged
anthority directly contradicts another similarly alleged
aathority.  One article contradicts the findings in an-
other. The writings 41 a man with several college de-
grees are openly flouted by the owner of a small shop,
who points with pride to his successful results.

There is no excuse fok this mystery. \When a scientist
sets down laws regardmg\the occurrence of certain
paenomena, those phenomena should repeat themselves
it accord with the rules set down. One scientific work
which we reviewed pre-supposed. that the individual
knew the primary, secondary and a geod portion of the
‘ertiary aspects of the situation. The book started at
the middle oi the subject and continued on through to
the end. We were unable t6 unearth anyv details which
would be of interest to the beginner. And so, in order
o give our readers some hirst-hand imnformation, we have
had to set up our own laboratory, make careful notes
of ohservations and absorb for ourselves what others
should have secn and should have recorded. From all
sides we have been met with a challenge—"T am the
aaly man who knows anything ahout this. I defy vou
to secure adequate information e¢lsewhere.”

And such is the dithculty of securing knowledge.

SOME time ago we decided to carry on a series of

More Parking Space

N many oi the larger cities. the difficulty of con
veniently parking cars becomes increasingly alarm-

ing. In every one of these cities there is a great deal
of waste space on the roois oi the buildings and on
butlding setbacks, where cars could be parked without
cutting down the light and without materially increasing
costs. Most buildings have clevators which, with very
shght changes, could be made large enough to accommo-
date a good sized car. With another slight change,
which will cost butda few hundred dollars, the elevator
could be made to runup to the roof. Where buildings
are very tall and conform. to the legal requirement of
the scthack style of architecture, it would he a simple
matter to use the ordinary freight elevator, provide a
runway irom the elevator to the wasted area, and allow
for the parking of cars there.

The advantages are apparent.  Klevators must be run
and there are alwayvs attendants to take care of them.
There would be few fire hazards, hecause the cars would
be stored in an open space. This space now represents
a total loss. If parking privileges cost only 25 cents
a day. the available space of one of our big buildings
would net the owners many thousands of dollars a vear.

For example. one building in New York City pos-
sesses a parking space capable of accommodating 200
cars. This building can accommodate roughly 1,000 cars
a day. With the parking privileges of 25 cents a day.
figuring on 300 working days a yvear, this would net the
owners $75,000 a vear. TFurthermore, it would expedite
traffic by clearing the city of parked cars. It would
save the cost of many fines due to prolonged parking,
and would greatly aid the police in maintaining law and
order.

This suggestion is not made without calling attention
to the fact that some buildings are not built strongly
enough to sustain any material additional weight. Per-
mits would have to be sccured and buildings frequently

mspected.

- HUXLEY

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact" - - - - - -
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Only when (Jasoline
JPASSES

this Prysicar Examivarion

can it become Ethyl Gasoline

VERY batch of Ethyl Gasoline must
I l; go through a literal third degree before
it reaches the tank of your car.

First, a sample of the base gasoline goes
’ - e . g 99 . =
before a board of “gasoline doctors™ in one
of the six F.thyl laboratories.

They delve into its ancestry for gum and
sulphur, hereditary diseases of gasoline. They
sound its nerves to determine how jumpy it
is, how quickly it will knock. They test it
for volatility—the quickness with which it
changes from a liquid to a vapor ready to
deliver power.

" Only when gasoline passes all tests can it
be mixed with Ethyl fluid. After it has heen
mixed at the refinery, it comes back to an
Ethyl laboratory to go through the same
tests for a second degree. It comes back for
the third degree in the samples that Fthyl
inspectors buy from roadside pumps.

Every time you “fill ’er up with Ethyl,”
you get gasoline that has passed these strict
tests. That’s why you always get good gaso-
line—plus controlled combustion: the fine
performance, thequickergetaway, the added
power on hills that only Ethyl can give.
Ethyl Gasoline Corporation, NewYork City.

ETHYL
GASOLINE

GOOD
GASOLINE

ETHYL GASOLINE JL "
CORPORATION |15
v vorn v <

; A5~
o, GO
“trols Comb®®

The active ingreawent wsed tn Edhyl
Aurd 15 ivad,

1. suLPHURisas dangerousingasoline as
tonsils often are to people. So Ethy! chemists
burn gasoline samples and catch the prod-
ucts of combustion by bubbling them through
soda to make sure of low sulphur content.

3. GUM makes for intestinal sluggishness
in any car. So gasoline that becomes Ethyl
must have a low gum content. Shown pic-
tured here are the evaporating dishes used
to show how much gum each sample has.

2. VOLATILITY is the quality tnat
makes you jump out of bed in the morning
feeling like a six-year-old. And gasoline must
have this quality before it can become Ethyl
Gasoline.

4. KNOCKING is the influenza of gaso-
line. It is cough, sneeze and weakened power
rolled into one. This test tells how much Ethyl
fluid is needed to make the patient sound
and healthy again —free from any knock.

© E.G.C. 1931

- ETHYL GASOLINE
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Jules Verne Wrote His Fecmous Classic of Imaginative Fiction in 1873,
When Submarines Were in a Crude, Embryonic Stage of Development.
How Closely He Came to Visualizing the Submarine of Today, and Its
Method of Operation, Is Vividly Portrayed in This Article, Which Com-
pares Captain Nemo's "Nautilus,” Detail by Detail, With Our Modern

Under-Sea Craft

By Lieutenant-Commander H. A. Gosnell, U.S.N.R.

HICH one of us has not heen
thrilled by Jules Verne's stir-
ring tales of adventure—"From

the Earth to the Moon,” “A Journey to
the Center of the Earth,” "Five Weeks
in a Balloon,” and many others. DBut
perhaps the most popular and the
most intriguing is “Twenty Thousand
Leagues Under the Sea,” through the
fanciful pages of which sails the mys-
terious Captain “Nemo” on his aston-
ishing voyages in the wonderful sub-
marine Ncautilus.

How many of his readers realize how
prophetic swas the keen imagination of
the author? Tt produced perhaps a bet-
ter forecast of the future than even he
himself fmagined when he penned the
words.  How many realize how {ully
his dreams have alrcady come true? In
some particulars they have not been ex-
actly fulfilled. but in other respects threy
have been far surpassed. A modern
submarine would have been at least as
astonishing a contrivance as was the
good ship Nautilus to Captain Nemo's
prisoner-guest, M. Arronax. For it is
“M. Arronax” who tells the story of the
“Twenty Thousand Leagues.” Ile lived
his short, imaginary life in 1868. Jules
Verne, speaking through the lips of that
chronicler, placed the Nautilus as a
hundred years ahead of her time. One
may well wonder if the author really

thought that she might be duplicated in
even a hundred years. Little more than
sixty years have elapsed thus far.

In passing, it should be mentioned
that the narrative was actually written
in 1873. In connection with our author

Captain Nemo at the helm of the '"Nautilus.”
This bare compartment contrasts strikingly
with the conning tower of @ modern submarine,
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and his book an event of interest took
place not so many months past. Jules
Verne's  eight-year-old  great-grandson
officiated at the launching of France's
new submarine, Nautilus!

Let us now examinc in detail the first
Nautilus and see how she compares
with the present-day submarine. We
shall consider successively the various
features of the vessels, taking up first
the 1maginary then the real craft in
each instance.

To begin with, the size. The princi-
pal dimensions of Captain  Nemo’s
cigar-shaped vessel were: Length, 232
fcet; greatest diameter, 26 {feet, and
surface displacement, 1,350 tons; sub-
merged she weighed 1,500 tons.  Sub-
marine craft cqualed and passed the
Nautilus before the end of the World
War. There is now onc vessel which
is 425 feet in length and approximately
35 feet in breadth. Tt weighs 3.250 tons
on the surface and 4300 tons sub-
merged. Now all actual submarines are
designed with more scientific lines than
a cigar shape with sharp ends. There-
fore the maximum depth of the hull of
this largest submarine is not a tremen-
dous lot greater than that of the Nauti-
{ns. It is nevertheless plain that many
modern craft far exceed in size the one
which no doubt was deemed prodigious
when conceived,
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There are two British submarines in
existence each of which in the past has
mounted a 12-inch gun. Before the
London Treaty it was rumored that a
vessel of 7,000 tons was being pro-
jected. There are few more engineer-
ing difficulties in the construction of
one of 7,000 tons than one of 2,000 tons.
All of these craft being warships, how-
ever, other questions than that of size
are predominating factors. Unlike sur-
face ships of war, a small submarine
may be able to do just as much damage
as a large one if 1 can succeed tn get-
ting into position.

In the special case of the Nautilus the
diving limit is pretty well tied up with
size and weight. As will be seen below,
we should consider linear dimensions

IRt v'_':i:*r‘*\':
sy e tr
"2 ;” Lr

Above—The crew af the "Nautilus” view the

wonders of the deep, a feat not possible

from the modern submarine. This picture is

strikingly reminiscent of J. E. Williamson's

undersea photographic studio, described in

the March, 1931, issue of Science and
Invention.

Right—By way of cantrast we see here the
crew's quarters in a modern submarine.

rather than displacement. M. Verne
has assumed as construction material
for his imaginary ship a “steel” of ex-
treme strength which is only seven- to
eight-tenths the weight of water ! There
he has a prohibitively wide margin over
anything which has as yet even been
dreamed of. No material lighter than
water is at present known which is at
all suitable for the construction of a hull
to withstand high pressures. By M.
Verne’s one assumption, however, it be-
comes immediately possible to construct
a submarine which can withstand almost
any pressure desired. An unlimited
addition of material for strength will
affect the buoyancy favorably rather
than otherwise. So we find that with
this marvelous new material Captain
Nemo was able to build a double hull
which weighed less than 400 tons. It
could submerge —though with bare
safety—to a depth of 48,000 feet! At
this depth the pressure is 20,000 pounds,
or 10 tons, per square inch.

The deepest safe diving limit for any
craft yet constructed is about 450 feet,
with 200-250 feet a much more common
figure. Quite a difference between pres-
sures of 20,000 and 200 pounds per
square inch. Score one for M. Verne!
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Left—The new U. S Navy Submarine,

"Nautilus M-2," is equippad with two six-inch

guns. This is the vessel which made the new
diving recard of 336 feet.

Below—In contrast with the deck armament

{for surfoce use) of a modern under-sea

craft, Captain Nema's “Nautilus” hod to b=

defended against hostile Indians by rifle fire
from the deck.

There were great ports in the hull of
the Nautilus. Their strength was equal
to that of the rest of the structure,
though it is said they were made only
of glass reinforced by copper bands.
Through these ports the travelers viewed
the marvels of life abounding in the
ocean depths, the eruption of the sub-
marine volcano, the myriad dazzling ice
prisms on the vovage under the irozen
sea to the South Pole and, finally, the
gruesome sight of the sinking warship
which Captain Nemo rammed and de-
stroyed. He wreaked terrible and mys-
terious vengeance against his former
country, the identity of which he kept
secret to the end. These windows and
their use are reminiscent of Mr. J. E.
Williamson’s submarine studio, de-
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Right—Loocine forvard from the conring

tower of the %-5 one of the largest sub-

marines of her type in the world. During

speed trials she attcined « epeed of 17 knsts.
Note tie wida deck space.

Below—An incxdent durira the 20,000 league

cruise of the "Ncutius" These pictures stow

how crampad her ceck spcce was by com-
parizon with a mcdern vessel.

scribed in the March issue of this maga-
zine.

In Jules Vemne’s time submarine op-
sration had scarcely bze1 though: of.
Nevertheless he dther had extremely
z90d knowledge of tke cctrect theory or
zlse made a very gocd gaiess at it [t
may be wel O take a “ew moments at
liis“point o =<plzin the general orin-
ciples.

It has beer said thet our Nautidis
weighs 1,350 tons o1 fhie surface and
1,500 tons subrerg=d. This means that
when the vesse is im sarface trim 150
fans weigh: must be alced, barely to
cause her to srk. In tiwr words, she
has 150 tons Jaoyanzy which must be
reduced to zetc The weight is added
by admittirg s-a w~zter -0 the “maia

Clasiewe - >
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ballast tanks,” originally full of air.
( Subsequent replacement of the wa‘er
by atr will cause the ship to return to the
surface.) Correct distribution of the
water ballast among smaller ballast
tanks will keep the vessel in proper trim.
Horizontal rudders, or “diving planes,”
on beth bow and stern are important
factors in controlling the depth and
t-im of a submarine when running sub-
merged. As a matter of fact, for good
operation one will ordinarily undertake
to retain a very slight buoyancy after
water has been admitted to the main
ballast tanks. The desired depth is then
reached and maintained by means of the
two pairs of diving planes. It is obvi-
ously dangerous to take too much water
aboard. ‘The vessel would then actu-
ally possess “negative buoyancy.” In
other words, it would have a tendency
to cortinue to sink.

Now then let us see how closely the
builder-owner, Captain Nemo, approxi-
mated to the correct application of sub-
marinz operation. To start with, his
150 tcns assumed for the weight of the
main dallast water as against 1,350 tons
for the weight of the vessel is not a
particularly bad proposition. The bal-
last is a bit too small a percentage of

201

the whole as compared with best prae-
tice. This, however, simply means that
the vessel would ride somewhat low in
the water with all ballast tanks empty.
This was indeed the case according to
the text of the story. The other smaller
ballast tanks of the Nautilus held 100
tons. This is an excessive figure, but it
tends to balance off the small capacity
of the main tanks. The smaller tanks
were used quite correctly, on one occa-
sion at least, to point the bow upward.
On the other hand, it was incorrectly
assumed by M. Verne that the addi-
tional ballast was necessary in order to
reach abnormal depths. The density of
water increases quite negligibly with in-
creasing depth. Simultaneously the vol-
ume of the hull is actually decreased to

Above—The fearful
room of Jules Yerne's brain child.

and  wonderful engine

Left—By contrast, this is just the engine con-
trol room—not the engine room itself—of a
submarine of today. It looks as if it would
be a tough job to cram in one single extra
gadget. The two wheels at left control the
bow and stern diving hydroplanes.
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a slight extent by the pressure. The
net result is that the weight of the dis-
placed water actually decreases. Thus,
the decper the vessel goes, the greater is
its tendency to sink. The auxiliary tanks
apparently were not used to obtain ex-
actly the correct buoyvancy—their main
function nowadays. The Nauiilns de-
pended on her main propelling machin-
ery and on her diving planes to over-
come any divergence {rom neutral buoy-

We
shall see that this practice was not very
dangerous or improper. even with nega-
tive huoyancy, because the power of her
main drive was prodigious.

ancy when operating submerged.

The greatest flaw in M. Verne's
scheme is that only one pair of diving
planes was provided. and this pair was
located at the center of the vessel.  Ac-
tually it would be impossible to use
horizontal rudders for pointing the how
up or down unless they were located
either at the forward or the after end
of the ship or. preferably, at both ends.
Conditions would he very unstable. The
trim of the ship could not be altered
except by changing the distribution of
the water in the ballast tanks. This
great handicap, however, did not seem to
endanger the Nautius in her novel trip
through the “Arabian Tunnel,” for in-
stance. This, it will be remembered,
was the inclined submarine passage
which Captain Nemo had discovered
connecting the Mediterranean and the
Red Seas.

When the Captain of the Naufilus de-
sired to submerge, sea water was ad-
mitted to the ballast tanks—quite the
orthodox procedure. When the ship
was to be brought to the suriace, this
water was expelled by means of two tre-
mendous electrically driven pumps.

And what of the modern submarine?

The British submarine X-I, truly an under-
waoter warship, and a striking comparison with
Jules Verne's "Nautilus.” Note draft figures.
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Above—Boat carried on the deck
of the "Nautiluse." Left—On board
a modern submarine, showing boat
being hoisted from the "well” in which it is
stowed on deck, and launched over the side.

It has certain retinements not embodied
in the fanciful Naurilus. Tn the first
place there are the all-important bow
and stern diving planes mentioned
above. (A submarine has been eperated
subnerged without the use of the div-
ing planes, the substitute emploved con-
sisting of a group of men rumning back
and forth between bow and stern as oc-
casion demanded!) For submerging,
sea water 1s adnutted through the hot-
toms of the main ballast tanks while the
air n them is being released outboard
through upper openings or ‘“vents.”
['he valves used in this operation are
moved by power on many craft. The
method in use for emptying the tanks is
a great improvement over the procedure
used by the ANautilus. With the vents
closed. compressed air is shot into the
tops of the tanks, driving the water out
through the bottom ports very quickly.
No pumps can perform this operation
at anvthing like the same speed. This
compressed air is kept in large banks of
“flasks” and maintained at high pres-
sure by motor-driven air compressors.
The diving planes are motor-operated,
both sets being clectrically controlled
from the central c¢ontrol station. There
also are located the controls of the bal-
Jast tank valves.

In addition to the main ballast tanks
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the modern submarine is provided with
other “auxiliarv” and “trimming” tanks
also.  Water is distributed to these
tanks Defore diving. They are used 1o
fix, so far as possible, the exact total
weight and distribution of water which
the ship will require when submerged.
111 other words, just sufficient water is
admitted to these smualler tanks so that
the flooding of the main tanks will give
the ship nearlv zero huoyancy. Final
adjustments iollow after the vessel is
helow the surface. Thus there is little
change at any oene time in the amount
of water in any of these tanks. Accord-
ingly thev are not “blown” hy com-
pressed air under ordinary circum-
stances: small pumps can perform the
same operation much more exictly.
I'hus the air for the tanks must be taken
from the hull itself and returned to it
later unless discharged outhoard. The
quantity, however, is not sufficient to
affect the pressure of the air used {for
breathing. So for this method of oper-
ation of the legser ballast tanks we are
back to the scheme adopted by [ules
Verne! Similar operation of the main
ballast tanks would cause a very decided
variation of the air pressure inside the
ship. Perhaps it would not be abso-
lutelv prohibitive, however.

And now, with the vessel submerged.
there is one more point at issue between
the old and the new ships. M. Verne
has claimed. perhaps unwittingly, a
most  valuable attribute for his ship.
The Nautilus apparently was able to re-
main stationary under the surface with-
ont resting on the bottom. Tt is incon-
ceivable that any craft can be so exactly

(Continned on puge 262)

The "Nautilus'" running submerged, revealing

the cigar shape of her hull. The searchlight—

more powerful than anything devised to date

—illuminates o varied assortment of marine
life, principally cuttle fish.
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Eclipses Yesterday and Today_

An Eclipse of the Sun Brought Terror to the Ancients, Who Did Not Understand
lts Cause. Modern Scientists Eagerly Avail Themselves of the Opportunity Pro-
vided by an Eclipse to Increase Their Knowledge of the Sun and Planetary System

By Dr. Donald H. Menzel

Lick Obscreatory, Mownt Hamilton, California.

N the night of August 14, 300
B. C., the fate of a nation was

hanging in the balance. Sicily
and Carthage were at war, and the lat
ter country seemed about to gain a de
cisive victory over its hergditary enemy.
The Sicilian tleet, commanded by Aga
thocles, had been “bottled up™ in the
harber at Syracuse.  Sceing no other
way open to save himself, Agathocles
slipped out of the harbor with his entire
tleet wi sixty ships, pursued by the Car-
thaginians, and. under the cover of
night. made good his escape unmolested.

The next day dawned
bright and clear. Early in
the ferenoon someone dis-
covered that the sun had
an unusual appearance—
there was a black notch on
one s de.  As the sailors
watcheal, the “bite” out of
the sun grew in size until
only a narrow crescent
was left. The scene Dbe-
came diffused with a
weird, supernatural light.
A child wind sprang up.
Suddeniy the last rim of
the cicscent was blotted
out, and, instead of the
sun, the frightened sailors
saw a jet-black disk, sur-
rounder by a silvery halo.
No doubt a few of them kneiw the phe-
nomenon to be a total eclipse of the sun,
hut this. in itself, was not sufficient to
lessen their terror,

The gray-bearded scers who pro-
fessed 1o tell the future by the stars, and
who were widely believed, had always
emphasized that unusual astronomical
apparit ens heralded events of dire sig-
nificance.  The panic-stricken sailors
hesought Agathocles to desist from his
enterpr:se. but the commander, more
astute than his followers, asked “Does
not the eclipse we have just witnessed
portend some marked change of af-

fair<2”  And when they  acquiesced,
Agathocles continued, “TThen what have
we o fear? [f some change is signi-
fied. it must be either to Carthage,
which s in a very flourishing condi-
tion, or to us, whose affairs are in a
very ruimous state!”  Taking heart, his
men decided to back their leader. A
week: later they landed in northern
Afriza and. after a battle, succceded in
devastating Carthaginian territory

Ilis 1s not the only case where an
eclips¢ has plaved @ major part in
moukding human history. A hundred

and twenty years carlier a somewhat
similar situation had arisen. The Gre-
cian fleet was all in readiness to set out
upon an expedition when an eclipse of
the sun occurred.  As in the instance
Just related, great fear and consterna-
tion reigned among the sailors. Pericles,
the commander. noting the confusion of
the pilot of his own galley, suddenly re-
moved his cloak and. throwing it dver
the head of his subordinate, asked him
whether he found the darkness very ter-
rifving or considered it an ill omen.
Upon receiving a reply in the negative,
Pericles then asked, *Well, where is the
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Total eclipse of the moon.
The light which illuminates
part of the lunar surface has
been bent into the terrestrial
shadow by the earth's at-
mosphere (seeFig.4}. Left—
The eclipse of 1724, from a
drawing now in the library
of the London University. This
drawing was issued at the
time, with explanatory dia
grams and notes, "for les.
sening the Consternation of
People Ignorant of ye Couses
ond Nature of Eclipses of
ye Sun and Moon,'

difference hetween this darkness and the
other, excepfthat at an cclipse some-
thing higger than my cloak has hidden
the sun from view and thrown us all
into shadow,” By

Darkness and shadow ! The two have
much in common. since they are both
due to absence (or partial absence) of
light.  Light ravs travel in straight
lines and are unable to bend around cor-
ners.  Hence, in the sunlight, ever
opaque  object  possesses a  shadow,
though we are unaware of it unless it
happens to fall upon a wall, a table, or
other non-transparent material.

Consider the shadow formed by a coin,
as in the diagram of Fig. 1, where the
sun is to the right. Tt is clear that all
light will be excluded from the umbra,
while it will be only partly cut out from
the penumbra. though the shadow will
be of deeper intensity just bordering
upon the umbra.  In the case of a silver
half-dollar, the shadow-cone will be
cleven feet long. We can study the
appearance of this shadow by interpos-
ing a sheet of paper successively at dif-

Fig. I—lllustrating the formation of a shadow.
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TOTAL ECLIPSE OF SUN
/SEEN FROM MERE
/
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Left—Fig. 2—Diagrammatic explanation of
the circumstances governing solar and lunar
eclipses.

Below—Fig. 3—Showing how ellipticity of
moon's orbit affects eclipses.

SUN
L NS N \ \ )zc PSE OF SUN
- Joows oait PA%EEN Faow NERE
5 ‘f
ferent distances behind the coin. When not quite long enough to
the paper is near the coin, as at (a), the reach the earth. Since the

shadow will be perfectly black and well
defined. As we draw the paper along,
the umbral shadow decreases in size
(b), and we can see the hazy penumbra
surrounding it. Finally, when the paper
reaches or passes the point (c), the cen-
tral umbra is completely lost and the
shadow-patch becomes extremely hazy
and ill-defined.

Suppose now that we place our eye
within the darkened area and look sun-
ward. As long as our eye is within the
umbra, the sun cannot be seen at all.
When we move out of the central cone
into the penumbra, part of the sun be-
comes visible. Finally, if we place our
eye at any point within the region A,
the extension of the umbral cone, we
observe the coin, slightly smaller than
the sun in apparent size, as a black disk
framed by a ring of sunlight. In thus
observing the sun, we have, in effect,
produced an artificial eclipse, for, like
the coin, the moon has a long, tapering
shadow with umbra and penumbra.

The sun has a diameter approximate-
ly 400 times greater than that of the
moon, but it is also about 400 times
farther away. Hence the two objects
appear to be about the same size in the
sky. The conditions that give rise to an
eclipse are shown schematically in Fig.
2. An observer will view a total eclipse
from the umbral region U, a partial one
from the penumbral region P, or an
annular one when the shadow-cone is

F

lagt—
moon’s orbit is not exactly [TOSUN

circular, the moon’s dis-
tance from the earth varies
considerably. Sometimes
the moon appears slightly
larger and at other times
slightly smaller than the
sun (Fig. 3). The nature
of an eclipse of the moon is

(b} p.
"GRAZING" TOTAL

EARTH / “.
~ H

ta) 4

_TOTAL ECLIPSE
H

also illustrated in Fig. 2.

Like the moon, the earth has a taper-
ing shadow. When the moon happens
to move into thé umbra, the sunlight is
cut off and the moon fades into dark-
ness that would be complete were it not
for one circumstance. The earth has a
very dense atmosphere, the curved semi-
transparent edges of which act much
like a lens in that they bend light-rays
into the shadow (Fig. 4). Air is much
more transparent to red than to blue
light (witness the redness of the setting
sun). Hence most of the light within
the shadow is of a ruddy hue, and the
moon, even though totally eclipsed, still
shines with a weird coppery light. An-
cient statements about the sun being
“turned irito darkness and the moon into
blood” unquestionably refer to
eclipses.

A number of such ref-
erences are found in
the Scriptures, but
it is impossible
to identify,
with cer-

Dr. J. H. Moore and
the author (right),
with their spectro-
graphs used at the
April, 1930, eclipse,
Camptonville, Calif.,
during which the tip
of the moon's
shadow just grazed
the surface of the
earth, as shown in
photogroph at left.

tainty, most of these with eclipses ac-
tually known to have occurred, since the
chronology of the Old Testament is ex-
tremely uncertain. Ancient inscriptions
at Ninevah tell of an eclipse that hap-
pened in the eighth century B. C. Cal-
culating backward, we find that one
took place on June 15, 763 B. C, and it
is probable that this is the eclipse re-
ferred to in Amos viii, 9, “I will cause
the sun to go down at noon and I will
darken the earth in the clear day,” for
the date set in the margins of many
Bibles is 787 B. C.

It is frequently stated that the dark-
ness at the crucifixion was due to a total
eclipse of the sun. The Jewish months
were lunar and commenced with the

new moon, and the Passover was eaten
on the fourteenth day (Exodus xii, 2,
6). The crucifixion took place directly
after the Passover, when the moon was
full, hence there could net have been a
total solar eclipse, which can occur only
at new moon. It seems likely that the
Biblical account is a figurative rather
than a literal account of what hap-
pened. in which case it is not necessary
to find any natural explanation.
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Map of the world, showing the tracks of several interesting eclipses of the sun, past and future.

The earliest eclipse of which we have
any record happened more than four
thousand vears ago. In the Chinese
Annals we read that the two roval as-
tronomers, Hsi and Ho, having imbibed
too frealy of intoxicating liquor, failed
to preidict an eclipse. The people, thus
taken unawares, were unable to per-
form the customary rites supposed 1o he
effective in driving away the dragon
that was devouring the sun. Ordinarily
there was great watling, shouting,
torch-light  processions. heating of
drums. and aimless shooting of arrows.
To punish the official scientists for their
Jaxity. the emperor ordered them be-
headed, though there is no evidence
given n the fragmentary documents
handed down to us rthat this extreme
penalty was ever exacted. One au-
thority, Oppolzer, fixes QOctober 22
2137 B. C., as the date of the eclipse.

Probably the most famous eclipse of
all 1s tne one predicted by the Greek
astronomer. Thales. He can scarcely
be crelited with unusual ability, how-
ever, since he merely foretold the year
(5385 B. C.) in which the event was to
occur. The historian, Herodotus, rec-
ords the following interesting fact re-
garding this eclipse: “There was a war
between the Lydians and the Medes for
five years, each winning many victories
from the other. . . . Thev were still war-
ring  with  equal  success when it
chanced, at an encounter during the
sixth wear, that during the battle the
day wszs turned into night. . . . So when
the Lydians and Medes saw the day
turned te night they ceased from fight-

ing, and both were the more zealous to
make peace.”

Eclipses are of great importance to
the historian, for they enable him to
check and correct certain dates. Like-
wise they are of value to the astrono-
mer. Precise prediction of the path of
a fotal eclipse requires accurate knowl-
edge of the positions of the sun and
moon and the rate of the carth’s rota-
tion. Ancient eclipses, therefore, can
provide the astronomer with informa-
tion regarding these quantities.

Though a detailed prediction of
cclipses 1s a problem involving intricate
mathematical analysis, approximate pre-
diction 1s really a very simple matter.
LEclipses occur whenever the moon, sun,

Total eclipse of the sun, 1922 (Australia).
The black disc is the moon; the streamers of
light are known as the solar corona.

and ecarth get exactly into. line. As a
result of the earth’s revolution, the sun
appears to make a circuit of the sky
once every year. I the moon’s orbit
and the eartl’s were in the same plane,
we should have an eclipse of the sun
every new moon. Actually the orbits
are inclined and eclipses can occur only
when the sun is near the point where
the two orbits cross. T'he moon takes
about 27%5 days and the sun 365% days
to make one circuit of the skv. The
crossing point of the two orbits, which
is called a “node,” is not a fixed point
hut slowly and gradually moves toward
the west. Since the moon moves from
west to east, the interval between two
successive passages of the node is
slightly less than the revolution period
becarise the node moves forward to meet
the moon. This interval, the cclipse or
draconic* month, is 27.21222 days in
length. In the same way the eclipse
vear is less than the true vear, it takes
the sun 346.6201 days to move from a
node back to the same node. Now there
happens to be a very peculiar relation
between the above numbers. 242 eclipse
months are found to be almost exactly
equal to 19 eclipse years, or 6.583%%
days. Hence, if at any time there should
be an eclipse. with moon and sun to-
gether at a node, 6,585%3 davs later both
bodies will have returned almost to
their original positions and we will have
another eclipse very similar in character
to the fivst. (Continned on page 264)

*So-called from its association with eclipses,
which once were thought to he caused by a great
dragon (Latin: draco) that swallowed the sun.
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Courtesy Canadian National Railwa=s

Alberta bituminous sand walk, Jasper Park Lodge, Alberta.
walk has been in steady use for three years, under heavy extremes
of temperature, and is still in perfect condition.

HERE was a great gold rush a

few weeks ago. A lucky miner

turned up a huge nugget, near the
famous “Golden Mile” of Australia,
that weighed 94 pounds and was valued
at $23,000!

Men scour the world on the chance
of finding such fortunes. But others
today are taking fewer chances, often
working in their spare time, while seek-
ing fortunes nearer home. In the next
ten years a new crop of millionaires
will be made. Those of us who are less
“lucky” will wonder how we missed
these “fortunes in plain sight.”

A young carpenter in Scotland, years
ago, wondered if there was some use
for the great piles of waste and unburn-
able “cannel” coal around the mines.
Studying chemistry in his spare mo-
ments, he found out how to distill
petroleum and kerosene, bought up vast
piles of the waste, also oil shales never
before utilized, and in twenty years be-
came a millionaire.

The cannel coals of Kentucky gave
us our “coal oil” till petroleum wells
were drilled. The low-grade coals,
lignites, oil shales, etc.,, contain petro-
leum, and yield valuable by-products
such as ammoniumn sulphate, the fertil-
izer sold by Ford plants. There are
over eight million acres of oil shales
alone, in Colorado, Utah, Wyoming and
other states. The vast deposits of can-
nel coals, lignites and shales in Canada,
Nova Scotia, Wales, Australia, South
Africa and other lands, hold an in-
calculable quantity of useful products.
But today they cannot be economically
extracted.

It is estimated that in our western
reserves of these oil-soaked layers of
shale clay over 100 billion barrels of
oil are locked up. If you can devise a
process giving you a profit of only one
cent a barrel, a fortune of one billion
dollars is yours!

Mine wastes will probably make
many a millionaire of tomorrow. Years
ago the owner of an asbestos mine near
Quebec accumulated great piles of
“cotton-stone” or serpentine rock waste.
The fibers were too short to be sepa-
rated. He failed, and the new owner

This  called in chemists
and engineers.
They devised a
method of crush-
ing the rock and asbestos, mixing with
cement and producing the asbestos
shingles, insulators and thousands of
other products that have made many
fortunes since.

Canada supplies 96% of our asbestos,
but our mines in Arizona and other
states are being worked. New processes
would make then: more valuable. Some-
times untrained men, becoming expert

i
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Above — Close-up
view of oil shale
layers. Right — A
piece of asbestos as
it comes from the
“serpentine' rock in
which it is found.
Asbestos is the old-
est material on earth,
and remains un-
changed, regardless
of volcanic activity
or earth pressure.

Courtesy
Johns-Manville Co.
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Fortunes in

The Old lllusion That the Grass Is
Applies with Equal Force to Man's
Young Man Is Convinced That His
Migrate to a City, or, if He Is Already
Another City, or Country. Similarly,
Big "'Strikes' of Gold or Oil, When in
Feet, if They Did But Know How to

Discarded
By Orville

in some special line, have opened up
entirely new fields to engineers and
technical men.

Thus Jim Ledfad of Butte, Mon-
tana, one day threw some tin cans into
a stream in his backyard, that came
from one of Butte’s great copper mines.
Next day the tins were dissolved, leaving
a coppery mass that assayed 989, pure
copper! He promptly contracted for
all the mine-water thereabout, and is
said to have cleaned up $90,000 in re-
covered copper betore the year was out.

Today all the world’s sulphide cop-
per mines use this process. Tin cans
are still used, too, but pig-iron is more
used because there are not nearly
enough tin cans to be found! Recently
an Arizona concern invested $6,000,000
in a plant to recover only about $1.65
worth of copper per ton of ore. There
are vast quantities of such low-grade
ore—mine ‘“‘tailings” today contain per-
haps a third of the amount of unre-
covered copper as they did twenty years
ago. Our dumps will be re-worked in
future years by even better processes,
such as that developed by George Car-
son.

Carson was a roving prospector in
Nevada and California. He made a
living, but decided to study metallurgy
and chemistry. Eventually he invented
a vastly improved reverberatory fur-
nace for smelting copper from low-
grade ores. Friends financed twenty
years of lawsuits against companies
that adopted his process, and today he
is rated as a millionaire several times
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Plain Sight!

Always Greener in the Next Field Still

Unceasing Quest for Wealth.

Only Chance to Make a Fortune Is to
in a City, Then He Must Needs Go to
Men Scour the World in Search of
All Probability a Fortune Lies at Their
Material

Extract It from the Useless
by Others

H. Kneen =

over. Ahout ecvery nine vears the
vorld’s need for copper is doubled.
The carly “Forty-niners” cleancd up
millions of dollars in gold that could
be easily washed and picked from the
placer streams.  But the companies that

followed with dredging and other meth-
ods made far greater fortunes. Today
there are very large known arcas of
gold-hearing gravel that they cannot
economically  work — until  someone

shows them how.

“Many hundred million dollars.”” savs
a report of the Colorado School of
Mines, “remain locked up in ancient
river ‘channels” of Colorado, to he kept
there forever, unless some wonderful
plan is worked out to handle the enor-
mous eposits economically.  In a more
or less cemented condition. so far no
economical method has been found to
take the place of hydraulicing, which
is now handicapped hy lack of grade to
run  the tailings off, and storage
capacity to hold them back.”

G. F. Loughlin oi the Burcau of
Mines declares that unrestricted hy-
draulic placering would pm(luce per-
haps $700.000,000 in gold from the
f"tmom Mother Lode and Alleghany
districts of California, in the next
twenty years. Of the mountains of low-
grade ore he savs: “Immense quantities
await adequate prospecting.”

Gald is a by-product of low-grade
copper ores in Arizona, Utah, Nevada,
Montana, etc. From this source, which
iurnishes half this country's gold today,
Loughlin calculates {wo b1/11011 dollars
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in gold s ohtain-
ablewithin twenty

years.

There are many
known deposits of minerals in Canada.
some of them of immense value. Amber
mica, graphite. feldspar, diatomite, co-
rundum, bentonite and phosphate rock
are among  these.  On  the Belcher
Islands, near the east coast of Hudson
say, 1 owas told recently that great de-
posits of iron ore have been located.
There i< no coal near by, as far as is
known—Dbut tremendous waterfalls pour

Above—View of an
open face gypsum
mine. Gypsum is a
natural hydrous cal-
cium sulphate, and
contains 32.5% lime,
46.6% sulphur triox-

ide, and 20.9%
water. It is used for

making plaster of
Paris, fireproof build-
ing blocks, fertilizer.
Alabaster is a fine

grade of gypsum.
Left — Mining Al-
berta "tar sands."

w
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Courtesy 17, &, Burecau of Mines

Gru-de-koks stove, burning lignite specially prepared, with cooking
compartments opened. This stove has proved quite successful in

European countries.

into the Bav from the Ungava plateau.
a railvoad now runs to Churchill, on the
Bav: and steamer transport to Europe
i~ Dheginning.  Another Charles M.
Schwabh will some day bring these to-
gether in a vast iron and steel develop-
ment.

In castern Texas, too, are more than
1.200 square miles of iron ore deposits,
running 40 per cent to 60 per cent pure
iron. In place of coking coal are the
natural gas wells of the nearby Monroe
field of Louisiana. A voung metallurgist
who today begins an expert Study of
smelting, devising new  methods  like
the sponge-iron process, and perhaps
living in such regions of potential
IILI]C.\, should in twenty vears hecome
the leader in a vast industrial field.

The Tnstitute of Scrap Iron and Steel

reports 30 million tons of scrap iron
and steel reclaimed annually, most of it
remelted into steel ingots.  Numerous

research chemists, metallurgists, etc., are
cmployed by such associations, to find
new ways of reclaiming and utilizing
lead, aluminum, copper and brass, and
other wastes. Most reclaimed gold and
silver come  from old  jewelry and
dentists’ offices.  The makers of pho-
tographic tilms, plates and motion pic-

tures furnish great quantities of re-
claimed silver, though the solutions
treated usually contain less than half

an ounce of silver to the gallon.

A surprising recovery of mercury is
being obtained today from old dumps
and “slimes™ of Nevada, where in old
times gold and silver ores were ob-
tained by mercury amalgamation, and
the mercury wasted,

New methods are
devised to reclaim
plates, lead cable, lead pipe, babbit
hearings, type metal, etc. The mines
furnish only about 50¢, more than is
recovered from old uses.

The same is true of tin, of which
$40.000.000 worth is recovered each
vear. But tin cans furnish little of the
reclaimed tin, contrary to general be-
lief.  The process does not pay.

The aluminum  recovered annually
amounts to nearly 30,000 tons, com-
ing mainly (Continued on page 254)

being continually
lead from battery
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Everyone Has at Some Time or Another Wondered How Glass Articles Are Made.

This Fascinating Article Takes You on a Tour Through a Glass Works and Explains

the Various Processes. Incidentally, There Is Much of Romance Still Left in the Glass
Industry, for Machinery Has Not Yet Entirely Displaced Skilled Cratftsmen

DEEP, sonorous, brain-

A

paralyzing, earth-shaks <
ing roar; blinding B
flashes from molten glass;

skin-searing heat on one’s face
and a piercing cold draught on
one’s back (it was zero weather
outside) ; feverish activity on
the part of a handful of men
tending ever-demanding, cease-
less machines; an uncomforta-
ble pressure on the ear drums
and, later, a singing in one’s
head, due to compressed air—
these impressions might well
constitute what the entertain-
ment industry calls a “theme
song” descriptive of one sec-
tion of the plant at Corning
Glass Works in Corning,
N. Y, which T was recently
privileged to visit. I should
perhaps add that the workmen
are equipped and accustomed
to withstand the conditions,
whereas I was not.

Other sections of the plant
proved equally impressive, and
even more fascinating. But
perhaps I should begin at the
beginning.

The art of glass making is
one of the oldest on earth. According
to Pliny, the ancient Phoenicians first
discovered how to make it, but accord-

Taking a "gather” from a “pot’ of molten

glass simmering at about 1440°C. Small
quantities of glass are removed by dipping
in the end of a gathering iron which is
revolved until sufficient glass adheres to it.

By A. Dinsdale

Above — Mixing
the raw, or "batch’”
material ready for
melting. Right —
Feeding one of the
furnaces with raw
material for melt-
ing into glass.

ing to Egyptolo-
gists the Egyptians
made sham jewels o
glass at least 5000 or
6000 B. C.. so the art is at
least 7000 or 8000 years old.
Venice, the great centre of glass
making in mediaeval and modern times,
commenced the industry with the foun-
dation of the city itself in the 7th cen-
tury, A. D. Germany took up the art
in the 16th century, and in 1665 twenty
Venetian glass workers founded the in-
dustry in Paris. In this country, the
industry commenced in 1608, at James-
town, Va., and in 1868 the first glass
works was started at Corning, N. Y.
Ordinary glass used for windows,
bottles, etc.. is primarily composed of
soda ash (dehydrated “washing soda”),
limestone or quicklime, and silica
(sand). These materials are mixed
in different proportions for different
purposes, and other materials are

sometimes added either by de-
sign or otherwise, according to
the requirements of the final
product, and the process of
manufacture.  For example,
“fining agents” are sometimes
added to aid in freeing the
glass from gas bubbles during
melting, coloring material may
be added, and adventitious ad-
ditions result from container
corrosion during melting. Each
“batch” of materials, mixed
ready for melting, also con-
tains anything up to 509 of
“cullet,” which is the trade
name for waste and broken up
glass, of which there is always
a considerable residue from
later operations.

The actual melting is carried
out either in “pots” or in
“tanks.” Both are constructed
of earthenware, the former

holding about a ton of glass, and the
latter many tons, according to size. In
the case of pot melting, a batch of ma-
terials is placed in the pot, melted, and
then worked out by hand, whereupon
the process is repeated. In the case of
tank melting, a continuous supply of
materials is fed into the furnace at one
end and molten “fined” glass worked
cut at the other, thus permitting con-
tinuous production by any method—by
hand, by semi-automatic or fully auto-
matic machinery.

Dr. J. C. Hostetter, Director of De-
velopment and Research at Corning, de-
scribes the process of melting glass in a
clay container as being ‘“something like



July, 1931

the classic problem of finding a con-
tainer for the ‘universal solvent.’ The
process has been likened to the melting
of ice in a container made of sugar. The
ice will melt under these conditians, but
as water is produced, it, in turn, dis-
solves the sugar of the container. The
result then will be water containing
sugar. So, with our glasses, there is
always a certain amount of pot material
dissolved away by the glass, but con-
tinual experimentation and development
of refractories is rapidly helping to
solve this problem.”

It takes six months to dry out a new
clay pot, and then it will last something
like sixty days in service.

Producer gas mixed with compressed
air is used to melt the glass, which must
be heated to between 2500° and 2800°
F., depending upon the kind of glass.

One oi the most interesting processes
to be seen at Corning is the manufac-
ture of glass tubing, which is made
there both by hand and by machinery.
In the hand process, a “gatherer” first
of all dips a tubular blow iron into a pot
of molten glass, revolves it until he has
picked up a sufficiently large “gather,”
and then hands the .iron to a glass
blower. The latter blows into the blow
iron until he has produced an elongated
bubble of glass about eighteen inches
to two feet long. Then he drops the

lower end of the bubble on to a “punty,”
(a solid iron rod with a clay ball on the
end) which is held by an assistant so
that the clay end rests on the floor. Con-
tact established, the glass blower then
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Left ~— Hand tube
drawing. The man
at left slowly pulls
the semi-liquid mass
of glass attached to
the end of his blow-
pipe, into tubing of
the correctdiameter.
Below—At the base
of the thermometer
tube drawing tower.
A "gather” of glass
is set in a long ver-
tical corridor where
it is drown upward.

walks slowly backwards, drawing out
the bubble inta tubing, and blowing an
occasional puff of air into the blow iron
as he does so, so as to keep air in the
attenuating glass tubing and prevent
outside air pressure from crushing it
to too small a diameter, Meanwhile,
another assistant, stationed a few feet
from the “punty” from which the glass
is drawn, continually tests the diameter
of the tubing with a pair of calipers just
at the point where the glass solidifies,
while with his free hand he energeti-
cally wields a Toot-square sheet of tin
as a fan to cool the
tubing when it has
been drawn to the
correctdiameter. In
this manner lengths
of tubing about one
hundred feet long

Automatic tube draw-
ing. At the end of
the runway, remote
from the furnace, the
tube-drawing machine
automatically cuts the
tubing into lengths
and stacks them. One
of these machines,
making tubing of small
diameter, can pro-
duce well over 100
miles of tubing a day.
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are drawn to the required dimensions.

At one time, clinical thermometer
tubing used to be drawn horizontally in
the same manner, but the extreme lia-
bility of the tubing to twist slightly,
thus destroying the accuracy of the
lens, led to the development of a method
of drawing such tubing vertically. For
this purpose a tower 150 feet in height
is used, and the tubing is drawn by
means of small elevators. In this case,
a “gather” of clear glass is first of all
brought to the expert who shapes the
semi-molten mass of glass (of the con-
sistency of cold molasses) into a tri-
angular form.  This done, another
worker arrives with a “gob” of semi-
molten white glass which is run on to
one of the flat sides of the triangular
mass of clear glass. When just the
right amount of white glass has been
deposited, this is shaped so as to round
off the third side of the triangle, the
manner of doing so being reminiscent
of a housewife modeling a pat of
butter.

The glass blower then blows an
elongated bubble which he carries,
dangling from the blow iron, to the ele-
vator shaft. The bottom of the bubble
is attached to a “punty” fixed at the
bottom of the elevator shaft, clay end
upwards (the glass, being semi-molten,
sticks easily), while the blow iron it-
self is attached to the elevator which
immediately proceeds to rise in the
shaft, drawing out the glass into tubing
as it goes. Since the bore of the ther-

Glass tube drawing by automatic machinery.

Molten glass runs off a hollow mandrel
through which a current of air blows steadily.
A machine located 150 feet away draws the
glass into tubing of the correct dimensions.

mometer tubing has to be so fine, no
air is blown into the blow iron as it
rises.

In this way perfectly shaped ther-
mometer tubing is obtained, free of'
twists which might distort the reading.
Everyone is familiar with the form of
clinical thermometer in which the back
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is rounded, and made of white glass,
while the {flat sides converge to a
rounded edge at the front, which edge
acts as a lens to magnify the extremely
thin column of mercury. Some idea of
the fineness of the bore of a clinical
thermometer can be obtained from one
of the accompanying illustrations,
which shows a microphotograph of the
bore by comparison with a human hair,
magnified to the same degree.

At this point I must pause to say a few
words about the glass workers them-
selves. No one can watch them at work
without being greatly impressed by
both their skill and their demecanor.
They work with the precision of ma-
chines, yet without the machine’s soul-
less, mechanical mouotony. The amaz-
ing skill with which they gather just
the right amount of molten glass, shape,
blow and work it, must be seen to be be-
lieved. And all their actions. though
rapidly carried out, are impressively un-
hurried, precisely timed. One senses
that here are men who have grown up
in the atmospliere and surroundings in
which one finds them. There is an air
of conscious power and superiority
about them. They know glass. To
them it is a thing alive. They can feel
it. Unlike most skilled artisans, tlrey
do not resent the intrusion of auto-
matic machines. They have their place.
But manual methods will always be re-
quired for the finest class of work. Tf
anvthing, their attitude towards ma-
chines is one of commiseration for their
complete inability to “fecl” the glass
which they handle, and one of regret
for the unfortunate glass
which must suffer such un-
hallowed handling.  Truly
a race apart, these glass »
workers, vet {riendly withal to
common mortals such as myself,
who have but a faint glinmering
of the susceptibilities of glass.

The hand method of tube drawing
has been largely supplanted by the
Danner automatic process, which is
better able to cope with the enormous
demand created by the needs of electric
lamp bull manufacture. In this auto-
matic process, batch materials are con-
tinuously fed into one end of a tank
furnace, while molten glass flows

Having marked the main guiding lines of the
design, the craftsman starts out to make a
beautiful cut-glass bowl.
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Above — When the
glass blower has blown
a bubble of approxi-
mately the correct
size, a two-piece cork-
lined mould is closed
around it to assist in
arriving at the final
shape. Below—A strik-
ing comparison. At
left is the bore of a
clinical thermometer
shown in comparison
to a human hair af
right. Both are
magnified to the
same extent.

steadily out at the other end in the form
of a thin ribbon which falls on a slawly
rotating hollow mandrel inclined down-
wards at an angle. Threugh the hollow
mandrel a current of air blows continu-
ously, so that when the mass of malten
glass runs off the mandrel it does so
in the form of a bubble. This bubble is
gradually drawn out into tubing hy a
machine located some 130 feet away,
the intervening distance heing equipped
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with a narrow runway fitted with small
rollers everv few feet, over which the
tubing steadily runs. The machine also
cuts the tubing into lengths of four or
five feet, and these lengths are then
automatically tested for diameter and,
for some purposes, further sorted by
automatic weighing. The tube lengths
are then stacked and haled. One of these
machines, making tubing of small di-
ameter, can produce well over 100 miles
per day.

One of Corning’s greatest activities,
electric lamp bulb making, dates back
to 1878, when Thonas A. Edison ap-
pealed to the glass works to make him
a thin bubble of glass in which he pro-
posed to seal his carbonized thread fila-
ment. Todav, the annual demand for
large tungsten-filament lamps exceeds
300,000,000

In one circular type of machine used
for bulh making, lengths of tubing are
mounted vertically and travel around and
around the machine until they are used
up. The lower end of the tubing is first
Leated in gas flames until it becomes
semi-molten and closes up.  Then a puff

Cooling—but the highlights it casts on the irons of the
carrier, which has just lifted the heavy press mould from
its bed, are proof enough that the newly pressed Pyrex

insulator is still fiery hot.

of compressed air is blown down the
tube and as the end expands into a
bubble, a two-piece mould closes round
it. The tube is then rotated in the mould
while the blowing continues until the
bulb conforms to the shape of the mould
and cools sufficiently for the mould to
be opened. The newly formed bulb
then passes on round the machine while
Lnife-edged gas flames play on the
tubing above the bulb until they cut
it off, whereupon it falls upon a con-
vevor helt.  Meanwhile, the glass tuh-
ing has made a complete tour around the
machine and arrived back at the start-
ing point, where the tubing is fed down-
wards the appropriate amount, and the
process of making another bulb starts.

The conveyor belt carries the new
bulbs into the “lehr,” which is a kind of
oven in which the glass is first heated
and then gradually cooled in order to
anneal it. From the lehr the convevor
belt carries (Continued on page 252)



el -_._.\__.:::,.M

July, 1931

Science and Invention

211

Are You Ceﬂing Enough Sleep

By Frederic Damrau, M.D.

N this jazz-crazed age it is no ex-
I agiraration to state that millions of

Americans are starving for sleep.
If there is any one thing that strikes a
nerve specialist about his patients, it
is the fact that most of them do not get
enough rest. Many, in {act. are burn-
ing the candle at hoth ends. Some make
it a habit to stay up until the small
hours of the moruning. Others cannot
rest when they go to bed.

One more waltz, before the musicians
go home: one more rubber of bridge.
hefore we drink our coffec: or one
more distant station, dialed only after
midnight: These are the modern Mac-
beths that murder our sleep.

Marriad women who have all the
next day to make up lost sleep fre-
quently forget that their hushands must
work.

The harm done to the system by in-
sufficient hours of rest is more real than
vou mizht imagine. If vou could see
the nerve cells of vour brain under the
microscope after a hard day’'s

work Jollowed by staving up
late. vou would prohably  he
badly {frightened.  You would

find them shriveled up as con-
trasted with the plump outline
of a hezlthy cell: the little nu-
tritive granules, needed for ner-
broken

vous emnergy, would be
up or absent: and the nucleus.
the centre of the cell's life,

waould be faded and pushed to
one side.

In short, the nerve cell, even
after a moderate period of fa-
tigue, begins to show signs of
degenerarion,

This :+ not mere theorizing. [
have seen these striking changes
in the ne-ve eells of animals de-
prived of sleep and {orced to
run houvr after hour on a treadmill,
Also, the same thing has heen observed
in human beings.

But do not be unduly alarmed over
what takes place in vour nerves when
you are fatigued. There is one sure

e
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It You're Not, Try These Remedies. Health and Happiness
Require Sufficient Rest

This young lady is trying to snatch a nap in the afterncon. The raucous blast of radio and music
from neighboring apartments, and the noise from a nearby air drill, do not help her very
much. And most likely the volume of noise will not be lessened before midnight.

cure—sleep.  After a sound rest, the
nerve cells soon come back to health.

Many prominent Americans have de-
clared that four or five hours of sleep
a night are sufficient for anybody. But
these men have not been physicians,
When they presume to instruct us on
matters of health, their knowledge is
about as practical as that of the famous
lawyer who, when he fell overboard,
realized that he knew his Blackstone
thorouzhly. but had never been taught
to swim.

For full health and efficiency. the

The most successful remedy for insomnia is reading a book
that will bore you, like the "Congressional Record." It's
never been known to fail.

average person  requires about eight
hours™ sleep.  Some need more, while
there are others who are thoroughly
rested at the end of seven hours. In
general. older people can do  with
shorter hours of vest: but they are in-

clined to take a nap or two during the
daytime.

I know an execcutive who preaches
the doctrine of four hours' sleep to his
subordinates.  He says he practices
what he preaches. but he keeps a couch
in his private office. e explains that
thoughts come more freely in the re-
clining position. But T suspect that
dreams frequently take the place of
thoughts, because on several occasions
I caught him fast aslecp. These were
times when business callers were told
that the vice president was in confer-
ence.

If vou look back on the days
when vou did good work, when
everything vou tackled turned
out right—whether it was turn-
ing in a low golf score or ac-
complishing something more im-
portant—you will probably find

that vou did it after a good
night's sleep.
I' have made a study of

wrinkles. They are not the prod-
uct of years so much as of a
set  facial expression  hrought
about by insufficient relaxation
and unpleasant emotions. A girl
still in her teens. whom 1 know,
is already forming deep wrinkles
around the corners of her mouth
by wearing a continual expres-
sion of disdain.  The only way .
she can avoid looking like an old
woman, before she is twenty-five, will
he by hreaking her set expression, smil-
ing once in a while, and cultivating a
kindlier feeling toward humanity in
ceneral tContinned on page 257)



The Platycerium, or staghorn fern, which

makes its own flower pot by clasping itself

around anything which may be handy. The

leaves also serve as a repository for rain,
dew, moist leaves or moss.

HILE New York is worried

about her diminishing water

supply and the people in the
famine area of western great plains
are just recovering from the bad effects
of a succession of crop failures, it may
be interesting to study the ways in
which lowly plants meet similar emer-
gencies.

The great hedgehog cactus of the
Mexican deserts. has worked out its
‘problem of water storage by transform-
ing its structure to a great round ball
with bellows-like seams running from
top to bottom all around. When the
desert soil is wet by rain, this plant,
by its wide spreading roots,. quickly
takes up water and fills its large cen-
tral mass of pith with water, swelling
out the whole plant and filling up the
creases in its outer skin. Then this
water is gradually evaporated as the
plant continues to carry on its life
processes; and as the water is depleted
the great barrel-like spherical stem
shrinks, drawing in its folds, just as the
bellows would collapse. Meantime the
tissues remain moist and continue to
function normally. In one experiment
one of these spherical cacti lived for
about five years, continuing to grow and
blossom every year with no outside
source of water at all. Any plant that
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Amazing Camels of

Most of Us Are Familiar With the Amazing Facility With
Are Able to Adapt Themselves to Environments for Which
to Occupy. But It Requires the Expert Knowledge of a
Plants, Too, Can Adapt Themselves to the Most Rigorous
Intelligence in Accommodating Themselves That One s

can store up enough water for five
years and safeguard it by such a rugged
armor of thorns as this plant has is cer-
tainly entitled to human respect.
While the hedgehog cactus has de-
veloped such a very efficient water res-
ervoir, the little Ceropegia Dichotoma
shows a transition stage toward this
ideal. It still develops leaves on its
fleshy cylindrical stems, but the leaves
are short lived and the green stems
serve all of the purposes of normal
leaves, in addition to being effective
water reservoirs. The leaves are al-

ways detrimental to desert plants, be-
spreading

cause their surfaces

lose

Above—Here is the cannibal plant which eats
its own parents. It is called the Ceratopteris
Thalictroides, and has no seeds or roots. The
pencil points to new leaves sprouting from
old leaves, which are devoured by the young
growth. Left—The Echinocactus Grandis or
hedgehog cactus of Mexico, which can live for
five years without a drop of water. When it
rains the accordion pleats distend to form a
reservoir.

water too rapidly by evaporation.

In conserving the water supply, the
desert plants have developed remarkably
efhcient mechanisms, and their problem
is fully as complex as that of the city.

Describes How Some Plants

By Forman
New York

Just as in the city water is needed for
purposes of cleanliness and sanitation
as much as for food and cooking, so in

The Nepenthes Intermedia, which actually has

a stomach like @ human being, and sometimes

has indigestion, tool Pencil points to the um-

brella which keeps torrential tropical rain out
of the stomach.

a plant the greater part of the water is
used not for direct nutrition, but rather
for indirect needs. Most of its food
comes as carbon-dioxide from the air
which is absorbed through the leaves
and stems. The amount in the air is
so small that to efficiently handle it the
plant must expose a wet surface, car-
bon-dioxide dissolving in water at the
rate of one volume of carbon-dioxide
for one volume of water. Of course,
such a saturated surface exposed to the
dry desert air will dry out rapidly and
lose water, so the problem of plants is
to absorb the precious carbon-dioxide
through its wet surfaces, and at the
same time reduce its loss of its pre-
cious store of water. Accordingly, the
desert plants are made up of thick,
leathery outer coatings pierced by nar-
row channels to admit the air and to
lose as little water as may be. When
its water supply comes infrequently and
in scanty amounts, as in the desert, then
the plant needs to build up a reservoir
from which it can draw, keeping its
tissues constantly moist and ready to ab-
sorb the carbon-dioxide.
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Kingdom

Which Members of the Animal Kingdom, including Man,
They Are Not in the Least Suited, or Originally Designed
Botanist to Reveal to Us the Astonishing Ways in Which

Conditions.
Tempted to Ask:
Exist Under Drought Conditions

T. MczLeon
Botanical Gardens

The Aloe of Africa, and its relatives,
the Century Plants, have converted their
leaves into thick, fleshy water storage

This plast, called the Boweia Volubilis, con-
ceived the idea of building for itself an al-
most concrete-like reservoir long before man
ever thcught of building a water reserve
system. The small opening also catches dirt.

tissues coated with a heavy, waxy skin,
and guarded by such strong and vicious
spines that the natives in some instances
use them for needies. The Aloe also
has a resinous sap which helps to pre-
vent drying out and it so happens that
its resin is of medicinal value as well.

In regions of seasonal rainfall and
long droughts, such as South Africa,
many of the plants develop thick. fleshy
bulbs which serve more as water reser-
voirs than for food storage. One of the
most conspicuous of these is the Twin-
ing Bowea, which has huge water stor-
age bulbs above ground, sometimes
weighing several pounds each. TIts thin,
delicate flowering stem makes a luxuri-
ant growth during the wet season, but
dies down promptly after the fruit is
mature, leaving the huge green hulbs
to carry on until the next rainy season,
which 15 sometimes delaved two or three
years in South Africa.

The Orchids. growing as epiphytes
(air plants) high in the tree tops, have
a different water problem to meet.
Theirs i3 a really hard existence. for
they grow in tropical forests where the

P

Plants, in Fact, Appear to Display so Much
"Can Plants

Think?"  This Article

rainfall is frequent, but having no soil
supply of moisture and food to draw
upon, every dry day or two constitutes
a real drought to them. Thev have the
typical thick leathery leaves of desert
plants and have developed long aerial
roots covered with a papery coating of-
ten thicker than the root itself. This
papery material is called velamen, and
absorbs water as readily as blotting
paper, so that the water trickling down
these roots during the rain is promptly
absorbed. and every scant bit of nour-
ishment contained in the water is taken
in likewise. Thus the little Epidendrum
plant here pictured is subsisting en-

Above—The Epidendron orchid, which has
reversed the basic law of nature; if its roots
are placed in soil, it will die at once. The
pencil points to where the leaves grow up
and the roots grow downward in the air. Right
—Aloe Spinosissima, or spiny aloe. The highly
developed shark-like teeth of this plant ward
off animals. Only such spiny plants can exist
in the desert where animals eat all unpro-
tected vegetation. This is still another ex-
ample of the survival of the fittest.

tirelv on the water and food supply
which it gets from the sprinkling in
the greenhouse, as it has no soil in
which to grow.

Many of the epiphytic plants grow-
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Leaves lose water so rapidly that they are
a danger to the life of this plant, the
Ceropegia Dichotoma, so “it sheds them in
order to conserve its water supply, and thus
becomes bald-headed very early in life.

ing in the tropical treetops find their
problem of food supply a critical one.
Of course, they have perched high in
the trees to get in the sun, but in so
doing they have moved far away from
the soil and its abundant supply of
moisture and minerals. The Staghorn
fern, which grows high in the trees of
the tropical forests of Africa. Austra-
lia and the East Indies, starts life on
any little scrap of moss that may cling
to the side of a tree trunk. This makes
an entirely inadequate anchorage and
source of water and food for the huge
Staghorn fern into which the tiny plant
will ultimately develop. Accordingly,
Staghorn has developed a special kind
of clasping leai which spreads around
the trunk of the tree, clinging close to
it at bottom and sides and spreading
open on the top to catch any leaves or
trash, dew and rain that may fall to
it. These clasping leaves make for the
Staghorn fern a Dbegging cup that
serves as a shelter for its clinging roots
and a repository for any gifts the air
may bring it. Besides these clasping
leaves, which are short lived, the plant
develops normal fern leaves shaped like
the antlers of a stag. a combination of
the two giving the impression of a
smooth deer head with horns.

(Continued on page 251)
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The doors of O. H. Caldwell's garage open automatically as soomy  This is an exterior view of Mr. Caldwell's converted farmhouse at
as the beam of an automobile headlight is trained upon them. ' Cos Cob, Conn., where everything is done by electricity: The house
Simultaneously the lights of the garage turn on. Photo-electric cells is flooded with lights when the gate opens.

are utilized.

The House of Tomorrow

« ITHIN ten years the morn- dn interview with Samuel G. Hibben, sensitive photo-etectric cell to atmos-
ing newspaper in many homes Manager Commercial Engineering pheric conditions, will indicate what
weather you may expect.

Indoor weather, according to prophet
Hibben, will be entirely artificial. The
air we breathe in our homes and offices
is to be electrically treated, free of dust
and of disease-bearing germs. Though
no windows need be used to bring in
sunshine, ultra-violet sunshine will play
upon us at our command.

“Windows, as means of ventilation,
will no longer exist. They can be su-
perseded by glass partitions, running
along the top third, or in fact all of the
wall to allow light to penetrate. Of
course,” lLe con-
tinued earnestly,

Dept.,, Westinghouse Lamg Co.
By Mary Jacobs

will be passé. Instead of prop-

ping the morning Times against the
coffee percolator, you'll look up at a
panel in your breakfast room on which
will flash a pictorial representation of
the latest events, with talkie accompani-
ment.”
That is just one of the changes which

a decade will bring, prophesies Samuel
G. Hibben, Manager Commercial Engi-
neering  Department, Westinghouse
Lamp Company. In practically all of them
electricity will play an important role.
Take lighting—Mr. Hibben believes
that within this
period the photo-

. o ; Y
slectrxq cel,l’ o5 Samuel G, Hibben, The electric pump thlls will radi-
electric eye” will BS. EE. the sub- which is used for cally affect the
be put to work in ject of this inter- circulating cool bylldmg construc-
the average resi view, is a well- well water through tion and provide
dence. You won’t known engineer, the steam’ radia- the architect with
have to switch particularly prom- tors of the house almost unlimited

in the summer is play for his ideas.
seen below. He will no longer

be restricted by
the ever important question of
adequate support for window
casings.

“The plan of sealed window
space is no phantasy. Already
the large Pittsburgh and Lake
Erie Railroad office building in
the Smoky City ventilates its

inent in the light-

Irights on and off; ing fiold
n eld.

as nightfall ap-
proaches or re-
cedes, the intensity of its
shadows will intercept a photo-
electric cell, and automatically
switch lights on or off as needed.

This electric eye will function
in countless ways. For example
—it may spell the doom of the
doorkey. Instead of fumbling

for your key in the wee hours,
just play the proper code of dots
and dashes on the keyhole with
a flashlight picked from the door
jamb. Presto, the door flies
apen.

Planning a trip to Cleveland,
Chicago, and points west? At
the turn of a switch the weather-
man, figuratively speaking, will
appear. An automatic reading,
motivated by the reaction of the

rooms entirely through registers.
All windows are permanently
closed. The smoke and soot
coming from the nearby coal
yards can not penetrate within.
And the manufactured air in the
rooms is much purer than that
breathed by you and me. Ozone
can purify it; germs and dust
are taboo. ultra-violet will fur-
nish health containing proper-
ties.” (Continued on page 256)
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King‘of Mediums Made [ MWMW“‘“"“;;;;Mww--_.
/Chosts to Order |

Nino Pecoraro, Spirit Medium for Eleven Years, Who !
Sat Before the Late Sir Arthur Conan Doyle, Famous |
Sp'rit Investigator to Demonstrate His Supernatural !
Akility, Now Confesses That Everytting He Accom-

pliched Was Achieved
By Dunninger

N NEVER saw aigenuine ghost in
my life, and T don't believe that
any one else ever did.” This quota-

tion recently came irom the lips of the

once world famous medium, Nino Pe-
coraro. To my mind a statement of this
character, coming {rom the lips of any-
one else, would simply mean that the per-
son mak.ng it had a good sound mind and
kunew what he or she was tatking about.

But coming from Nino, it spells a
turning ooint in present day spiritualis-
tic history. For cleven vears, this odd,
mystic-looking little Ttalian gentleman
has causad the ghosts to walk. Scien-
tists th-oughout the country have sat
for hou-s, many times in dimly lighted
rooms, before Nino's curtained cabinet,
awaiting the appearance of a ghost’s
hand, thz sounding of a trumpet. or per-
chance, a lifc-size manifestation of
some celebrity who had passed to the
realm of the great bevond, Spiritualis-
tic jourrals throughout civilization sang
praises of the marvelous spiritualistic
rowers of Nino. Lecturers, among the
helieving element, have often told thou-
sands of interested listeners their ex-
periences at Pecoraro’s many successiul
seatces.

On  four occasions Nino has at
temipted to collect the $21,000 prize oi-

Nino Pecorare bound fast to a chair

in a
sealed wire cage, as he sat before Hugh F.

Munro (to the left)
Philadelphia Branch
Society.

» an investigator for the
of the Psychical Research
Munro believed phenomena genuine.
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tion,

Pecoraro proving his ability to free his hands
of gloves that have been sewed fast to his
shirt sleeves. He is completely bound during

the test.
fered by Science and Invention. of
whose psvchical  Investigating  Com-

mittec I am chairman. Needless to say,
Nino has failed on each occasion not
because of the lack of interesting phe-
nomena that he produced. but simply
because there was nothing about his
manifestations  that  we  considered
supernatural or spiritual.  We oursclves
had no difficulty in reproducing all of
the many things he offered as spiritual-
istic proof,

This publication has in the past car-
ried numerous illustrated articles. which
proved bevond contradiction that the
writer had submitted himself to be
bound in a fashion similar to that in
which Pecoraro was secured. and dupli-
cated Nino’s entire performance by
purcly natural means.

The late Harry Houdini had often
witnessed the work of Nino Pecoraro.
and, in fairness to this past genius of
spiritualistic investigation, it is but just
to note that Houdini was not mystified
by Nino's ghost parade. Many vears
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This is a facsimile of the signed confession of
Nino Pecoraro, in the possession of Joseph
Dunninger, who was one of the witnesses.

ago Houdini confided to the writer that
he suspected that Nino's ability to mys
tify Tay in his power of seli-liberation.
So the remarkable statement that Nino
Pecoraro has broadcast throughout the
world tosses a bombshell into the very
foundation of fraudulent mediumship
and shatters its artificial shrine

Had Nino simply been a medium, as
the majority of spirit demonstrators
are, content to offer his wares in some
side street to avoid undue suspicion and
publicity, his name would probably he
associated with the thousands who are
at this time making a comfortable liveli-
hood, and a little more, from the busi-
ness of bringing spooks back to the
earth plane at so much per head, Yet
this was never Nino's intention, A
higher aim. at all times. urged him on,
and so it may be said. in fairness to our
little mystic, he not only ranked high
among the various spiritualistic clans
throughout the nation. but flaunted his
ability to such an extent as to com-
pletely mystify the late Sir Arthar Con-
an Doyle,

Unfortunately.  Nino's
seems to prove that the grcat writer
possessed  the mind of Dr. \Watson,
rather than that of Sherlock Holmos.
For had he observed as closcely the work
of Nino, as his phantom, Holmes, would
have done, he would not have written as
he did of Nino, in one of his late works
on sprritualism, entitled “Our American
Adventures.”  On page 38 of this book.
Sir Arthur begins a lengthy description
of Nino's scance, in these words: I
thought the youth was a true medium.
and might develop into something re-

confession

markable,” In  another paragraph.
Doyle describes  weird, spiritualistic
breezes, (Continued on page 258)
E. = mﬁ,? i —
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How and Why Tools Cut

The Razor Blade You Use Must Have a Rough Edge f You Want

a Smooth Shave.

Tool Edges Must Have Definite Shapes to

Propery. Do the Work for Which They Are Intended

By Alfred S. Kinsey

Professor of Shop Fractice, Stevens Institute of Teclhnology,
Member American Society Mechanical Enginecrs

N office calendar once bore the
A_ printed challenge “There is al-
ways a job for the man who
knows Jiow, but the man who knows
why will always be his boss.”  Many
men know lhow most of the shop tools
work, but when the tools get
dull and need reconditioning,
too often therc is confusion
and lowered efficiency of the
action of the tools, due to &
lack of understanding of why
they did the cutting so satis-
factorily when new.

Almost anvone would know
that a cutting tool should be
lept sharp, and the man who
is most interested in such a
tool probably is the fellow
who shaves his own beard
The razov must cut smoothly,
even though the original
meaning of the word shawve
irom its Russian-Latin de-
civatives, Kopate and Scabere.
indicates that the tool was only intended
to dig. to scralch, to scrape.

A glance at the photomicrographs of
two safetv-razor blades. Figs. 1 and 2,
reveals why such a tool cuts. The edge of
the blade shown in Fig. 1 with its hills
and hollows, is in the sharpest condition
and ready for use. as prepared by the
azor manufacturer, and Fig. 2 shows the
same edge after it has been worn dull.
As the sharp blade is drawn against the
hairs they slip into the hollows, so that
at least half the contour of euch hair is
1 contact with the keen edges of these
teeth-like serrations. Fig. 3. This in-
creases the amount of ‘cutting edge
which touches each hair, Fig. 4 right
view, and by a lateral notion of the
razor produces a severing action not un-
like that of a grass-sickle. The unser-
rated cdge of the dull blade can touch
only about one-third of the hair sur-

Fig. |—Photomicrograph of a
sharp safety-razor blade. The
saw-tooth cutting edge as
prepared by the manufac-
turers is plainly shown. Be-
low—Fig. 2. Blade after it
has been dulled.

-
A
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face contacted by the hollows of the
sharp razor, and therefore requires a
proportional increase of pressure per
square inch of blade against the hair.
Furthermore, practically no lateral sev-
ering action is obtained. Hence a dull
razor pulls.

To one interested enough to wonder
how the serrations came in the cuiting
edge of the razor, it might he explained
that the steel of the blade is composed
of grains having from five to eight flat
sides. Thev are held together by co-
hesion, which in this tool is so powerful
that 1t would require a force equal to
at least 100.000 pounds per square inch
to pull them apart. However, when the

edge of the razor is ground, the
blows struck its grains of steel hy
the revolving grains of abrasive,
forming the grinding wheel, loosen
and force out some of the grains of
steel, which leaves the hollows
seem in the photomicrograph of the
yazor edge. Sharpening a razor
on the canvas side of a strop will con-
tinue to pull out any loose grains of
the steel edge. and so long as this con-
tinues the razor remains sharp. Some
of the grains on the edge of the razor
may have been partly disarranged by
the grinding. honing, stropping, and
may lie somewhat askew. When the
Dlade is passed over the leather
side of a strop these misplaced grains
are caught in the soft leather and pulled
out, giving the razor the fine edge often
desired for a finish shave, but which 1s
not so efficient for a stiff heard as the
rougher edge. A dull razor is one
which has no more grains at its edge
lnose enough to be pulled out by a
strop, and it must go
to the honing stone

RAZOR BLADE

SHARP
RAZOR BLADE

for such degraining.
Should this fail, the
grinding wheel must
do the work. Quite a
discussion just for a
razor edge, one might
conclude. but the fact
is that the same prin-
ciple of action holds

Above—Fig. 3.
into the hollows of the edge
of the razor-blade and are
easily severed. Left—Fig. 4.
Graphically illustrates why
a dull razor (left) pulls and
a sharp one

good for all edge
tools.
So, possibly this

Hairs slip fomely description of
why one of the best
known tools cuts may
arouse a greater in-
terest in the cutting
action of other com-

(right) cuts.
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Fig. 6. Faring wood chisel. The two coarse grain chips on the right
were made by a straight downward stroke. The smooth ones at the
left were produced by a combined downward and sideways stroke.

mon tools. Over in the shop may be
found a familiar tool which operates
much like the magnified razor Dblade
edge—the wood handsaw, Fig. 5. It
is of carefully studied design and con-
structicn. and when in good order does
remarkably clever work. Take the
cross-cut saw. It is a combination of
knife and chisel, for to operate properly
it must sever the fibers of the wood first
on one side and then on the other as
each tooth is brought in action, and then
the bevaled top of each tooth chisels
off the intervening wood. The alternate
bending of the top of each tooth to the
side provides for a saw slot, kerf, of
sufficient width to let the blade pass
through without binding on the sides.
Hence a cross-cut saw cuts hecause 1—its
teeth are filed to the right angle to sever
the fiber with the least amount of effort;
2—the teeth are given sufficient set to
clear the blade from any hinding action
of the sawdust, and 3—the gisn of the
blade, bottom of the teeth, is of rounded
shape and not a sharp vee, so that the
sawdust will not become wedged there.
This fine combination for efficiency may
all he upset, when the saw becomes dull,
by refiling the teeth at the wrong angle,
making the set uneven, and giving the
gum a sharp vee form. A good saw
blade is of the finest quality steel. heat-
treated according to the best metallurgi-
cal knowtedge, often hand-smithed,
hand-blocked, hand-ground, hand-filed,
and hand set. In some cases machinery
does most of the work. By either prac-
tice, the thought and skill embodied in
an ordinary handsaw call for the work-
man to keep the original design un-
changed and its operating parts in good
order. ‘That cross-cut saw lying upon
the bench came a long journey from the
iron are mine, by way of the steel mill
and the factory, and had to pass more
than 20 tests by its makers hefore heing
released for its many years of service.
It never was intended to be used to
make sawdust.

Again, another tool from the carpen-
ter’s set is worth at least a short study
—the wood chisel. Fig. 6. The chips
on the left show the tool performing at
its best, severing the cross-grain fibers
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by a combined
downward and
sideward motion,
not unlike the
vazor cut. The
surface is left
smooth. The chips
on the right show
a coarse grain,
the fiber some-
what torn, and
the surface of the
wood 1s quite
rough. Why this
tool cuts efficiently
when given the
double - motion
stroke is chiefly
due to the fact
that its 25 degree
beveled edge has
fne teeth like the
razor blade and
the saw which
cut the wood fiber
by a severing ac-
tion. The quality of steel which is most
suitable has been determined by many
vears of study of the tool's require-
ments, and its hardening and tempering
are accomplished by the hest heat-treat-
ment methods. To give a tool of this
character the proper amount of tough-
hardness, it must be heated slowly to

Fig. 7. The wood

auger bit. At least

forty operations are

required to produce

this combination of a

revolving knife and
chisel.

Fig. 5. Cross-cut hand
saw. The teeth are
sharpened, beveled,
set and gummed to
effect a combined
chisel and knife ac-
tion on the fibres of
the wood.

exactly that point at which the carbon
in the steel changes its position hetween
the grain surfaces and locates itself be-
tween the crvstals of each grain, thus
forming the desired iron-carbide con-
dition. Then in order to retain the
carbon in this state, quick cooling of the
metal is necessary, and it is usually
quenched in oil. Now the tool is too
hard, Tt is again heated—but only to
the moderate temperature of about 500
degrees Fahrenheit, instead of the for-
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mer transformation temperature of
about 1400 degrees, again quickly

quenched in oil, and then given its final
grinding. The steel has become a fine-
edge tool, simple of shape, but embody-
ing the finest science of design and me-
tallurgical conditioning. And then all
that one must do to ruin this fine bit of
mechanical ingenuity is to resharpen
it by pressing it too hard against a dry
grinding wheel and guess at its cutting
angle.

One of the most interesting tools of
the woodshop is the auger bit, Fig. 7.
Why it cuts as it passes through the
lole it makes is worth considering. This
tool consists of a screw point, spurs.
cutting lips, a throat, and a shank. Tt
is not necessary to push the point into
the wood to start the bit, for the thread
on the point will pull it gradually down
till the spurs and cutters are engaged.
If it should happen to be a No. 16 screw
point, it means that the bit will advance
into the wood at the rate of 1/16 inch
per turn. Some of the points have a
single thread and some have two
threads. The single thread is for bits
heing used in pitchy wood where the
tendency would be to fill up the thread.
Double-threaded points are best for
small bits where the amount of metal
will not allow a deep single thread to
be used. The spurs at the side are for
severing the fibers preparatory to the
chip-lifting action of the cutting lips.
If the spurs are worn or ground too
short the cutting action is at once im-
paired. When the spurs have cut deeply
through the fibers, the cutters at the
hottom of the point are drawn into the
wood at a rate of feed equal to the pitch
of the threads on the tapered point.
This explains why a heavy pressure on
the bit is unnecessary, provided the bit
is in good condition. The edges of the

cutting lips must be level, or one will
do more cutting than the other, which
may give chip trouble in the throat.
The throat of the bit is necessary to
provide a way to get the chips out of
the hole. It is a minjature spiral con-
veyor. The accuracy of operation of
an auger bit is made more sure by its
hang—the proper balancing of its metal
around a center line passing through its
full length from shank to screw point.
This will (Coutinued on page 249)
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Clouds that you cannot see can be photographed by infra-red fight.
exposed through o No. 70 Wratten filter for 1/5

This is an exam

ple taken on an Eastman Extreme Red Sensitive plate
sec. at /4.5,

The World of Black Light

The Ready Availability of New Films and Filters Opens Up New Possibilities for the
Amateur Photographer, Who May Now Make Pictures Very Simply by Ultra-Violet

CIENCE and industry are
peeking around the corner
into an invisible world, find-

ing new tools with which to work
and discovering how to do things
that a short time ago would have
been considered impossible.

This new region which looks
so promising is the world of black
light. Our eyes see only a very
small portion of all the light that
there is. The short-wave ultra-
violet and long-wave infra-red do
not register. It is exactly as if
you were standing in a street in
a dense fog. You could see a few
feet ahead of you and a few feet
behind. Beyond that would be in-
visibility. Then, if someone were
to place a magic glass in front of
your eyes, vou could see far down
the street into the infra-red
region; another magic glass and,
turning, you could see just as far
in the opposite direction—into the
ultra-violet realm.

Because the human eye is
limited in its abilities, science has
adopted the camera as a compan-
ion in exploring heyond the edges
of sight. Captain A. W. Stevens
of the U. S. Army Air Servige,
flying recently in an airplane high
above a bit of South America,
took pictures of the Andes Moun-
tains nearly 350 miles away. The
resulting photographs showed dis-
tinctly the mountain ranges with
their blanket of snow; but when

Captain Stevens examined the prints,
he saw something else: the curvature

and Infro=Red Rays
E. Burton

By Walter

San José, California, as photographed from Mount
Hamilton: top picture, with violet light, lower picture,
with infra-red light. The obliteration in the upper pic-

ture is due to the hazy atmosphere.

San José (im

middle distance) is 13!5 miles from the camera.

of the earth was distinctly visible! This
was the first time that the roundness of

the earth had heen proved by pho-
tographic means. When making
the pictures, Captain Stevens
could not see the mountains be-
cause of the miles of atmospheric
haze. But his camera carried a
special film and had a magic red
glass over its one eye. Thus,
while the photographer saw only
the atmosphere by visible light
the camera, by invisible infra-red
rays, saw the mountains and the
curving earth between them and
the plane.

High-speed  photography by
infra-red light has been possible
for only a relatively short time.
R. W. Wood, Professor of Ex-
perimental Physics at Johns Hop-
kins University, and regarded as
one of the foremost authorities on
invisible light, found that by us-
ing color-sensitive = plates and
dense red filters, he could make
pictures of landscapes that were
totally different from the ordi-
nary kind. On a bright, sunn
day, the skv photographs black
while green grass and tree leaves
reproduce white, as if covered
with snow. Also, there is an al-
most total absence of atmospheric
naze.

Professor Wood explains that
the black sky results from the
failure of the atmosphere to scat-
ter long rays of red light, while
green leaves reflect them very
powerfully or, rather, ‘transmit

them, because it is a matter of pigment
or transmission color.

Also, shadows
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appear a deep black, because most of
the light comes from the sun and none
from the sky. Tt is exactly as if the
picture were made on the moon where
there is no atmosphere.

It was several vears ago that Profes-
sor Weod made his first infra-red pic-
ture. He had to expose it for a long
time; and when he made the picture,
there was not an immediate possibility
that the process would be of very
great commercial value.

Not long ago, however, motion
picture producers decided that it
would he both  economical  and
convenient if  “might”  pictures
could he made in the dayvtime.
Professor Wood's black light land-
scapes  were  recalled, and  the
method he used was applied to the
niotion picture camera.

Now, when it becomes neces-
sarv for the hero of a thriller to
gallop wildly across a moonlit
desert in time to rescue the hero-
ine, the motion picture camera-
man leads his magazines with
color-sensitive film, puts a dense
red filter over the lens, and grinds
away, perhaps sweating profusely
under the noonday sun. \When
the audience sees the picture, the
sky s dark. the shadows are
dense; thrubbery stands out with
striking radiance . . . in short, the
moonlight effect ix perfect.

Architects  frequently  experi-
ence dithculty in obtaining satis-
factory photographs of building
details where lighting conditions,
as Judged by ordinary standards,
are unfavorable.  If vou have
ever triad to photograph a white
marble building against a brilliant
summer sky. vou will understand this.

But by using infra-red light, archi-
tectural photographers can work magic
with  their cameras.  White marble
ruins of ancient temples can he pho-
tographad against a black sky.  De-
tails of weathered inscriptions and
sculptural work almost invisible to
the unaided eve sometimes can be re-
producer] clearly. Only a heginning
in this ticld has been made. The pos-
sibilities are endless.

Of a similar nature is the photo-
graphing of oil paintings by invisible
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considerable density on Mars.
graphed (left) by yellow light, showing light belt at
the equator, and (right) by ultra-violet light, showing
dark belt at equator, indicating that something aof the
equatorial region, or
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light, both infra-red and ultra-violet, A
skillfui photographer can prove bevond
a doubt whether or not an old master is
really as old as it appears, or whether it
is a picture that has heen altered since
it first was painted. In many instances
it has been found that theie was Dbe-
neath the visible picture another and
wholly different one; or it has been
revealed that the artist changed his

Above—Mars photographed by (left) ultra-violet and
(right) infra-red light. The compariscn between these
two pictures and those of San José on the opposite
page is suggestive of the presence of an atmosphere of

between
absorbing ultra-violet light.

mind several times in makirg the pic-
ture, and painted over an arm or a leg
in ordaer to alter its positior or shape.
red light

The human skin reflects

Below—Saturn photo-

it ond the earth,
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strongly. Tor that reason. portraits
made by infra-red illumination have an
appearance that is “different,” to say
the least. Blue eves, black eves, and
bluish-gray ones photograph jet black.
like holes in the head.  Shadows are jet
black, the hair usually reproduces the
same way, facial wrinkles are accentu-
ated, and the face appears a ghostly
white.  The portrait as a whole is
totally ditferent from the every-
day kind.

Because an infra-red portrait
usually warps the sitter’s features
to such an extent that he is almost
unrecognizable, this form of pic-
ture-taking probably will not be-
come widely popular.  However.
it may prove of value in the field
of criminal photography, or in
medical research.

It is under the influence of
ultra-violet light that the skin acts
in the most unusual manner. It
gives off light! That is not
strange, when it ix remenibered
that ultra-violet light makes nearly
every other substance fluoresce—
give off visible light of one color
or another. One material will
shine with a Dbrilliant green when
bombarded by invisible ultra-violeét
rays, another will appear violet,
and a third a deep blue, and so on.

The skin of a blond shines with
a different light than that of a
brunette.  This suggests at once
a means of distinguishing syn-
thetic blonds from the genuine
article, something that may some
day serve to determine the out-
i come of a criminal trial.

But it is the physician who is

among those most likely to find
ultra-violet light of great aid. The ofhice
of the skin specialist of the future prob-
ably will contain a camera. a dark room,
and accessory ( Continned on page 260)

Above—A summer landscape photographed by infra-red light. Taken on Eastman
Extreme Red Sensitive plate, exposed through No. 70 Wratten filter, 1/5 sec. at
£/45. Left—One of Prof. R. W. Wood's earliest infra-red photos of the distant
town of Girgenti, Sicily, from the temple. Note suppression of haze, and contrast.
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Mr. L. W. Newman's butterfly farm ot Bexley, Kent, near London,
has many novel features, one being the large muslin bags which are
Placed over the numerous trees to protect the feeding caterpillars

from birds.

in Kent, only a few miles from the

roar and hustle of London, is a most
unusual business. namely, the raising of
buttertlies. Over thirty vears ago Mr.
L. W. Newman conceived the idea of
turning his hobby, which was breeding
butterflies and moths, into a commercial
enterprise. In that time the business
has grown to such an extent that every
vear thousands of live eggs. caterpillars
and chrysalides, not to mention the sect
specimens, are sent by post to all parts
of the world. Museums are supplied.
schools and colleges are catered to, and
art classes use many of these beautiful
butterflies for decorative studies. So,
too, is the buttertly house of the Zoo-
logical Society of London supplied with
live specimens during the summer
months.

Life on the bhutterfly farm is ex-
tremely strenuous for Mr. Newman and
his staff in the summertime. Every
day, Sundays and holidays included,

IN the quiet little village of Bexley,

Mr. Newman inspecting the cages in which
his butterflies lay their eggs.

Science and Invention

Breeding

\ There Are All

By

there are thou-
sands of hungn
little caterpillars to
be fed, and there
1s 1o respite for
the one who throws
in his lot with a
butterily  farmer
from June to Sep-
tember. During the
winter months,
when all the lepi-

doptera world 1is
sleeping, either in
the form of ova,

which are the eggs of the insccts. hy-
bernating larvae. known as caterpillars,

A Poplar Hawk moth, showing the peculiar
sitting attitude.

chrysalides. or, in a few cases, the per-
fect insect. then the specimens bred the
preceding season are mounted and the
stock 15 arranged for the busy davs thar
come in the Spring.

The first spring-like day in March.
when the air is warm and green appears
in the hedgerows, the butterflv farmer
sets out collecting. Lquipped with a
satchel of pill boxes and a hutterfly net,
he mounts his bicyele and rides to the
little lonely lane he knows about. where
tiny larvae of the garden. and cream
spot tiger, lappet moth, oak eggar. and
many others, can be found basking in
the sun or feeding on the tender leaves
of weeds which grow along the banks
of the lane.
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Butterflies

For a Livelihood

Kinds of Ways of Making a

Living and All Kinds of Farming, But This

Article Describes the Unique "'Butterfly Farm"

of an Englishman Who Makes a Living by
Breeding Butterflies

L. Hugh Newman

These hibernated larvae after their
long «dreary winter of exile and fasting
are quite easy to find, although thev
occur only in certain localities. and can
generally he found in the same lanes
every vear. If civilization should in-
trude and the lane is asphalted, all cater-
pillar hie is at once destroved. This is
due to the fact that the dust, contami-
nated with tar, settles on the leaves of
the weeds and other food plants and
poisons the tarvae.

Another branch of the butterfly farm-
er's activities on these collecting trips
consists of catching wild females for

stock. These hutterflies are taken home
and under ideal conditions are per-
suaded to lay
their cggs.  The

young are reared
m captivity, and
under the farm-
er's care there re-
sulfts a production
n most cases of
close to 100 per
cent, as compared
with nature’s
nieager  percent-
age, which is
often nil.

Many  troubles
beset the hreeder
of buttertlies and
moths: there are
the usual forces
of nature to over-
come. the eggs
are eaten hv ear-
wigs. spiders and

(Continned on

page 256)

An Elephant Hawk

moth caterpillar.
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IN THE

SPOTLICHT OF SCIENCE

For Aquatic Sport—
Blimp Agquaplaning

HERE'S something new
for water sport enthusiasts.

Weva all been thrilled time
and  again==l the breath-
taking stunts of Malcolm and

Dick Pope, Jack Kerr and Har-
rison Fraser. ‘These dare-devils
originared the famous jumping
hoats that flv through the air,
leap walls of fire. smash paper
lhioops: races in swinuming pools
with tiny speedy outhoard motor
boats: crait with wings which
actually rise above water, aqua-
planes that fly up and over
slanting platforms, carryving the
skillful jockey {for a 30 foot air

journev.  Aquaplaning, aqua-
skiing  and now—bhmp agua-
planing.

This latest sport for the thrill seekers
was int~oduced recentlv at Long Beach,
Calif. by Elmer Beck, holder of the
world’s aquaplane endurance record of
24 hours. He stood smilingly upon his

AST wmonth, in our Spoatlight of
Science, we featured a motoreyele-
motorboat combination that made travel
ing over land and water easy. On land,
the mctorcyele towed the boat which
was ca-ried on a trailer; on warter, the
Doat dirl the work.

The English automobile pictured is
a4 very egreat improvement over this
makeshit.  This original car, designed
to cross the deepest river without use of
boat or raft, was constructed hy Riley,

b -
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aquaplane and was towed by the blimp
“Volunteer” as it flew over the waves
at the rate of 435 miles per hour! Iere's
a good action shot oi the champion us
he sped behind his gigantic aerial tug.

New Amphibian Motor Car

and launched und tested on the river
Severn, near Worcester, England.
When it is necessary to cross a body
of water steel plates are fastened 1o
the rear wheels so that they act as a
pair of paddle wheels. A detachable
{rame which carries four large wir bags
floats the machine at such height that
the water does not reach the engine.
The photograph to the left shows the
amphibian car in the water divectly
after 1t was launched. The one to the

Conquering Snowbcund
Mountain-Barriers

IGIT up in the Cancasian
Mountains, surrounded

by towering peaks that have de-
fied mankind for centuries. lies
Swanetea. This region is in-
habited by romantic tribes that
live in medieval stone houses.
each crowned with a tower.
They are autonomous, having
preserved their independence be
cause the rest of the world is
unithle to  penetrate to their
mountain’ fastness in the winter,
and there is but omne route
through the Latpar Pass, by
which thev can be reached in
summer. This trail is beset with
= danger; should & man or pony
slip on a loose stone along the
narvow mountain path. he would
fall to certain death on the rocks 500

feet below. In winter, the snow is
waist deep. Recently a group of Young
Communists made the perilous trip

across the peak in the dead of winter,

right shows the driver attaching the
paddles to the wheels of the car, prior
to the launching.

This model is one of two which will
leave shortly on a 12,000 mile trade pro-
motion tour of Europe and Africa. The
expedition is headed by Captain Geof-
frey Malins. explorer and moving pic-
ture photographer, who, with a few
expert silesmen will  demonstrate to
LLurope and-Africa that British goods,
particularly vehicles, can hold their own.
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Barrel Boat Puts to Sea

E certainly hope that Richard
Bartell, who was in training with
the Phillies at Winter Haven, Florida,

knows how to swim. Because if he
doesn’t we have an idea that this Na-
tional League Club will be in the mar-
ket for another shortstop soon.

His favorite sport seems to be riding
the waves of Lake Howard in this
novel contraption, censisting of some
old planks, a barrel cut eut on top, and
the inevitable outboard motor.

Dreams Cost Millions

OME people live all their lives in a

dream. This substitution of make-
believe for reality may inake their lives
bearable, but it costs the United States
a million dollars a day. So says Dr.
R. G. Hoskins, of the\Worcester, Mass.,
State Hospital.

The dream state is\a ntal disease
called dementia praecoy or “schizophre-
nia. Chronic sufferers tontinuously oc-
cupy approximately oneififth of all the
hospital beds in this country; untold
numbers are cared for by friends.

The chief cause of the disease is a
loss of the patient’s self-respect, usu-
ally due to his failure to measure up to
the standards he has set for himself.
To escape from the unbearable thoughts
of his own worthlessness he retires into
a dream state, which ousts altogether
his normal, common sense appreciation
of the world as he must face it. The
proper treatment, Dr. Hoskins suggests,
is to restore the victim’s self-respect.

Science and Invention
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Photo-Electric Eye Accurately Times Races to
One One-Hundredth of a Second

\/ E'LL soon have photo-electric
cells installed in every nook
and cranny. They are.already being
used to open garage doors auto-
matically at the approach of an au-
tomobile, to noiselessly and effi-
ciently move the swing panels in
restaurants so that the hurrying
waitress need not be afraid of up-
setting her tray, to sound burglar
alarms and for a multitude of other
things. It willk be remembered that

Now the electric eyes are finding a
most welcome place on race tracks.
There will be no question of whether
any particular contest is finished in 2
minutes 6 seconds or 2 minutes 6 1/100
seconds, because this new application
of the photo-electric cell will enable
the officials to accurately register the
time to one one-hundredth of a second.

The one we see here is called a “rac-
ing ray,” and is installed on the cinder
track at Haverford College, Pa. It

a photo-electric cellWwas used to guard— projects a beam of light across the

the Shah of Persia’s treasures.at the

recent exhibitions at the London Ml{

seumni.

The shadow of the

runner's body inter-

cepts the beam of

this "racing ray"

machine and the

exact instant of time
is recorded.

% i

Landing a blimp at
sea is no simple task.
the Goodyear "De-
fender” landed a
short while ago off
the Bay of Biscayne,
and rose again.

Blimp Lands Successfully

at Sea

HE Goodvear blimp “Defender”

was the subject of an unusual ex-
periment that turned out very success-
fully, fortunately, for the crew of the
ship. She was landed in Biscayvne Bay,
off Miami Beach. The “Defender” was
specially equipped with two pontoons
and used a large inflated canvas bag
as a sea anchor for the test.

This is not the first time that a blimp
has heen successfully landed at sea. The
United States Arnmy blimps have made
some landings orn, \ater, as have the
Navy blimps.

In time of war, ‘should it be neces-
sarv. a properly equipped blimip will be
able to rest on the octan without dam-
aging either the boat bt the occupants
of its car. In fact, the eraft could
rest on a calm sea indefinitély -wer
it not for the fact that it loses buoy-
ancy because of the leakage of the lift-
ing gas.

course, and, as the sprinter flashes past,
the shadow of his body intercepts the
beam and the time is instantly recorded.

Arctic Sea Searchlights

TLJERE we see Captain Sloan Danen-
hower (left) and Commander Sir
Hubert Wilkins {center), of the North
Pole Submarine Nautilus, inspecting
the 5,000-watt tamp for the Nautilus,
at the Westinghouse Lamp Company,
Bloomfield, New Jetsey.
This particular btlb has just been
subjected to @ pressure test, which

proved it capable of withstanding a
pressure of over 100 pounds per square
inch, more than the boat is expected to
experience on its trip to the North Pole.
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This Piano Eliminates the
Mike
ICROPHONES scattered here and
yon ire taboo in the studio used
for transm-iting piano sclections at the
Bertin Broadeasting  Station. A new
baby grand piano illustrated) has been
installed which requires no microphones
to broadcast melodies plaved upon it
About two-thirds of an inch above the
strings of the 'piano a series ol micro-
phonic devices\are fastened.  Each one
is adjustal to serve for a few strings.
A plaver strikes a note. the oscillating
steel string  generates an  alternating
current wlich is intensitied in the cus-
tomary marmer by huge amplifiers,

A Guide Through Dense
Fog

IIAT is exactly what this new fog
eve, which 1'aul Humphrey MaeNeil
invented, is supposed to be.

Perhaps all-weather sextant is a bet-
ter name for the instrument. The in-
ventor claims that this apparatus will
find the sun under any conditions—fog.
snow, hail, rain, sleet—provided the sun
is above the horizon.

During a cloudy crossing to New
York {frar: Europe it proved its value
as a guide to the navigating ofticers of
the S. £, Mauretania.  Nr. MacNeil

made the trip across with his machine.

Science and Invention

101,000 Miles Without a
Repair Tie-up
N ocean liner would have to sail four
times around the world in one
vear without laying up for repairs to
equal the record recently established
by the car-ferry. "City of Flint,” on
Lake Mizhigan.  This boat, owned
by the Tere Marquette Railroad,
made 1,010 trips in 363 dayvs with-
out a lav-up for repairs. The
length of each trip is just 100 miles,
making a total of 101,000 miles cov-
ered in all. It operated continuously,
Only about two hours was spent by the
“City of Flint™ at the end of cach run
to load ar unload its cargo.

This is the new type
baby grand piano
which the Berlin
Broadcasting Sta-
tion has bought. No
microphone is re-
quired for broad-
casting.

Aviators being put
through the "re-
breather'" test at
the Naval Hospital
to ascertain the al-
titude they can reach
safely without arti-
ficial oxygen.

Giving Navy Fliers a "Rebreathing" Test

HYSICTANS at the Naval Hospital

in Washington. D. C.. accord _all
navy fliers a “rebreathing” test to ascer-
tain the altitude a flier canfreach with-
out the aid of an artificial supply of
oxvgen, and still retain cqnsciousness.
They put a clamp over the i
nose an‘l a tube in his mouN.
breathes through his mouth.”
air from a scaled tank. As t
withdrawn from the tank the pYessure
within 1alls and the air assumes, the
consistency and characteristics of gir
found at high levels such as a plage
would reach.  Finally the air hecomds
so "thin” that successive lungfuls prove
inadequate and the flier loses conscious-
ness.  He is then classed according to
the amount of time he has had control
of his senses.

The i1 effects of altitudes. of course.
call for special consideration. In addi-
tion to diminishing the oxvgen supply.
the extreme cold and the lowered air

World's First Specimen of
Distilled Chromium

HIS ix the first specimen of chro-
mium ever dfstilled. held in the hand
of L. W. Chubli digector of the West-
inghouse  Research “Laboratories. It
was distilled at a temperature about
twenty times that of boiling water. in
a high vacuum of one-ten-thousandth of
a millinteter of mercury.
Metalic chromium is used on a large
scale in stainless and alloy steels.

pressure are important ifactors.  High
altitudes dull the pilot's judgment, bring
on drowsiness, hreathlessness and mus-
cular weakness, followed by great hod-
ilv fatigue. In war time it has been
observed that there is a slacking of
morale and loss of otfensive spirit.
High altitudes and correspondingly
low pressures cause the body to deepen
Qiration in order to secure enough
maintain its various func-

tions.  Sit usly the heart action
quickens, increasing “the amount of
waork to be done by that organ. This

entails added oxygen consumption just
at the time when the supply is getting
lower and lower.

As not all planes are cquipped with
oxygen tanks. and as quite often pilots
must fly high, it is essential to know
just how high they can go without los-
ing control of their planes.

Of course, fliers are

subjected to
many other tests,

ol - ey O
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Broadcasting From An
Automatically Controlled
Plane

TRI-MOTOREL Fokker Trans-
port, powered with Wright Whirl-
wind engines, and equipped with devices
to make automatic navigation possible,
was used by Lieut. Albert F. Hegen-
berger to stage an interview ia the air.
Two newspapermen were in the cabin
with him. They asked questions, which
he answered; both were auditle to the
large radio audience. In addition, a
Conversation was carried on with Gen-
eral Electrig engi-
neers on the giround.
It was _merely
necessary for—the
pilot to set. his in-
struments to their
proper coursad and
then, while “%he
plane steered itself,
devote his attention
to the interview. A
magneto compass,
radio beams to con-
trol the course of
flight and the posi
tion of the plane
with reference to
all three axes, and
a sonic altimeter
were used.
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This is Berlin's
"House of Broad-
casting,” most mod-
ern of all Europe's
radio stations.

Granting an inter-
view to the radio
audience while o
mile up in the air,
in an automatically
controlled plane.

Organ Type Console Controls Lighting Effects

BY means of vacuum tubes a light
artist at the colar console of the
Severance Memofial Hall, Cleveland,
Ohio, has the, hue and intensity of
auditorium and' stage ‘ighting at his
finger and toe tips, just as a pipe organ-
ist finds pitch and“yolume of sound at
his command.

The unique lighting switchbeard: de-
signed and manufactured by Westing-
house Electric and Manufacturing
Company, is built into an ordinary
organ console. It provides for
four complete scenes to be callex

forth at the will of the operator by
throwing a switch. The different scenes
may form a continpuous program, one
merging into the other at a predeter-
mined time.
The vacuum scheme

tube control

is the means of reaching the long-
sought goal of proportional dim-
ming, that is, ‘previously set in-
tensizies of various groups of
lamps keep their same relative
brilliance while. being dimmed.
The light, organist.at his console
is ever the master “mind; every
circuit remiins subject to his will.

Thirty-six main control drums
project three-quarters of an inch
above tte face of its keyboard
panel. They control the 110 light-
ing circuits as the operator fingers
ther.

Our photographs give the con-
sole in use and the interior of the
Cleveland Memorial Severance
Hall.

The "House of Broadcast-
ing" in Berlin

IRECTLY above is an exterior

view of Berlin’s showplace—a
radio broadcast station that opened this
year. It was built from the plans of
Professar Hans Poelzig, one of the
leading architects, 0f Germany.

The huilding-was erected under the
shadow of the 453 foot radio tower on
the Berlin exposition grounds in the
western part of the city. It houses the
offices, broadcasting rooms and experi-
mental rooms.

The main sending room is 131 feet
long, 69! feet wide and nearly 48 feet
high, the biggest and most modern room
of its kind in Europe.

Straight lines and unadorned form
which are associated with German style
architecture are exemplified in this
building. The building is shaped like a
triangle.

Its interior has been made as
soundproof as possible. Walls,
ceiling, and floors are isolated

from the outside world and
each other. One transmitting
room has a movable wall,
which can be adjusted as reso-
nance requires. The director of
the performance transmits orders
from his cell which has soundproof
glass walls.

Feel as If You Were Dying?

F you do, says Dr. J. A. Ryle, you

are not. People who actually are
dying almost never have the “Angor
animi” or \“anguish of the soul,” which
is a mingled feeling of distress and
terror, quité unlike any other human
experience. Persous who have never felt
it can have no ¢oncéption of its character.

In all probability it means that you are
suffering from certain kinds of vertigo,
heart disorders like angina pectoris and
other diseases. The true cause is a
disturbance of specific nerve centers in
the lower part of the brain or medulla
oblongata, where the brain and the
spinal cord are joined.
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“A FTER two hours practice with this

equipment it is safe to say that
the average student will be able to take
a ship cut and fly it away—and, what's
‘more, lend it safely.” “So says George
D. Bescen, the inventor, of this robot
instructor which takes the place of
both teazher and airplane.

By using the machine, it is the in-
ventor’s claim you can learn to fly on
ithe groand. It operates automatically
under electrical and pneumatic power.
The flelgling pilot sits at a standard
set of arplane controls—a fast manipu-
lated rudider bar and a “joy” stick. Be-
fore hirr is a full-sized instrument
board, containing “blind flying” and
motor ecoatrol instruments. He opens
the throttle for a take-off and on the
screen dzfore his eyes flashes the pic-

Snake Worship in

Ancient Crete

RATES of a forgotten snake
relig.on evidently practised

by the ancient inhabitants of the
island >f Crete in the Mediter-
ranean Sea and perhaps the be-
ginning of the many myths of
serpent wisdom, “snake mothers,”
and so on which still survive, have
been discovered during recent excava-
tions i1 ruins of the ancient Cretan
city of Knossos by Sir Arthur Evans.
In the ruins of the private house of

a well4a-do family of three thousand
vears agq or moxg, there was found a
room, pe(r)xvaps held“gecret and inviolate,
in which were many utensils evidently
belongiag to,a snake cult:. Among these
were “snake ‘fubes” made of baked clay
evident y intehded to contain snakes so
“that tle reptiles could be handled in
safetv, Sir Arthur believes that the
snake enlt mav have begun with some
imaginal good fortune, when snakes
crept into the Cretan houses acci-
dentall* through the drain pipes. Later
on the snake cult took on terrible char-
acteristics, poisonous snakes were used,
and prodably exacted human sacrifices.

Robot Teaches Flying in Two Hours
on the Ground

Science and Inventién

ture of a horizon
with -he silhouette
of the plane engine
and wing struts in
the foreground a
duplicete of an ac-
tual scene, with a
miniatare  propeller
whirlirg its Dblades
thtough the line of vision. Manipula-
ticn of the controls causes ~1e horizon
to shift exactly as it dces n flight—
dropping if the student oul's the stick
back to climb, and moving toward the
top of the screen in a dive. The hori-
zon tigs to right or left as tl.= case may
be as the controls are moved for a turn
and bank.

900,000-Volt X-Ray Tube
for Medical Us=

-RAYS at 900,000 volts—by

far the highest voltage ever
attained in a tube built Zor continu-
ous operation—will be produced in
the gant two-section X-ray tube
being constructed in\the research
lahoratory of the Genexal Electric
Company, at Schenect¥dy, New
York, by Dr. W. D. Ccolidge. as-
sociate director of the lab-ratory.
The tube is to be instaleC in the
New York Mémorial Hoaspital.
Two of Dr. Coolidge’s ass stants,
L. E. Dempster, left, and H. E.
Tanis, Jr., right, appear.
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How Mothers Carried
Babies

HE evolutionary mystery of how,

when and why monkey mothers be-
gan to carry their infants in their arms
with the child’s arms around the
mother’s neck, as human wmothers do,
has been revived by observation of a
mother lemur and her baby, recently
born in the London Zoo.

The lemurs are reniote relatives to
monkeys. This lemur mother carries
her offspring on her stowmacl, partly
held by her arm and hand, the baby
lenmur clings to the mother’s fur by
its own tiny hands.

All monkeys, on
he other hand,
carry their babies
exactly as human
mothers do. At
some critical time
i1 the evolution of
the monkey family,
the tribe split from
the lemur and this
change was af-
fected. A plausible
suggestion is that
the change must
have occurred when
nmonkeys began to
leap from branch
to branch instead
of merely crawling
along the ground.

Art of the Future

A\I invention which may portend a
new era in the plastic tield of art
has recently been developed by Alex-
ander Archipenko, noted exponent of
the modernistic motif in sculpture and
painting.

The invention™is one of the first
“moving paintings” wade. It is capable
of revealing on one of its two faces as

many as 32 designs and paintings,
counstantly moving. Each one is a

complete and perfect image. They

constantly change as a score

of canvas belts move on a turn-
stile-like piece of machinery.
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Tubbing Across the Thames

TTTLE Miss Madeleine  Waeldin,
it seems, is an  ardent {eminist

already.  She's not going to allow all
the laurels for pioncering to be award-
ed to folk on this side of the Atlantic,
Young ~as she is, Amclia Earhart's
flight ovgr the Atlantic Ocean and Ger-
trude Idgrie’s swim across the English
Channel{ Mgye left their mark on her
mind.

She.

ts to do something to
sexX. or so it would
ssing théxThames is her idea
of a spedtacular feat, and when you
consider Ber means of transportation,
vou'll agréde with her that she's quite
right. Mother’s washtub, to which an
outhoard motor was attached, comprises
her de luwve iner.  Alas, a large wave
upset her boat. The young Lul\ had
to swim back to shore.

Science and Invention
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How Important Is Coal?

CTIENCE is just be-
ginning to reveal coal
as destined to hecome the
foundation for vast indus-
trial chemical operations,”

says  Chaplin Tyler, re-
search supervisor of the
du Pong *Ammonia Corpo-
ration ilmington, Dela-
ware the 600,000,000
tons ced vearly in

States.  live-
% used raw,
“FFagMrom Neing a sim-
ple sulktance,” coul is a
complex mixture of chem-
ical  compounds, largely
hydrocarbons, together
with  such  impurities  as
ash, moisture, and sulphur.
Very little carbon as such
exists in coal. A compre-
hension of this complex
nature makes it easier to
understand  the  transfor-
mations that occur when

coal is distilled in coke ovens. such dis-
tillation Dbeing historically the second
important step in the utilization of coal.

“When distilled. coal yields coke, an
essential raw material in blast furnace
operations and in the production of
water-gas; coal gas or coke oven gas,
valuable as a fuel and as a source of
hydrogen for the synthesis of ammonia:

ammonia, recovered as a water solution
or combined with sulphuric acid to
form sulghate of ammonium, the second
most imp ftant nitrogenous fertilizer :
benzol, rayv nmterial for various or-
ganic synties also a motor fucl of
valuable proper ties; and
coal tars MR W m(lterml
for synthetid organic chemsgal manu-
facture.

“There are\under development uses

for coul. certainto be of vast importance
to civilization\¥since they will assure
indefinitely certain essential  conumodi-
ties, the chiet heing gasoline and lubri-
cating oils, hmctolme obtained solely
from petroleum.”

Breath Tester Counts Your Drinks

Blow into this balloon, and there will be no
doubt concerring your state af sobriety or
drunkenness.

VOTE of thanks is due Dr, Rol
N. Iarger, Toxicologist of the
Medical Schoo] of the Lm\ersn\ of In-

Helium Liquefied in U. S. for First Time

ELTUM, the lightest gas extant,
with the exception of hydrogen,

has proved idcal for acronautic pur-
poses. For, though hydrogen is lighter,
it is inflammable, whereas helium is not.
As a substitute for atmospheric ni-
trogen helium serves admirably for
deep diving operations when mixed
with oxygen. Because of its low solu-
bility in the fluids of the body, divers

can work at greater depths for longer
periods without danger of contracting
the bends. This is the common name
for the condition which ensues, when
the nitrogen which has been dissolved
by the blood forms bubbles when pres-
sure is reduced.

Manw other technical applications of
helium have been suggested, but the
relatively small amount available for
industrial use has hindered de-
velopments.

For the first time it has
been liquefied in the United
States at the Burcau of Stand-
ards Laboratories, Washington,
D. C. A temperature of minus
456 degrees T7.. only 3.4 de-
grees ahove absolute zero, was
reached during the course of
the experiments, In the pho-
tograph we sce (from leit to
right) J. W. Cook, Dr. F. .
Brickweede and R. B. Scott,
the men who have worked to
manufacture this liquid. and the
apparatus they employed.

diang, from all prohibitionists.  He
claims that the equipment with which
we see him will determine one’s exact
degree of inebriation.

If yvour husband has visited a neigh-
l)(nm" speakeasy, and denies it, just
ask him to blow up this toy balloon.
s exhaled breath will pass through
the tube and bubble through a red 11(1111(1
consisting af a solutiog of potassium
permanganate and sulphuric acid.  The
degree of the suspect's intoxication is
determined by the length of time it
takes the liquid to change color and
turn white, Dr. Harger savs the test
is infallible.

The only question that arises in our
mind is what is to be done if the sub-
Ject refuses to blow up the balloon?

Robot Phone Operator
NEWLY invented device which
automatically tends to the tele-

phone, in the absence of the person for
whom the call is intended, has heen per-
fected Dby William Schergcm of St
Louis, picturedl with the machine.

The ringing ti-_the telephone bell
starts its action. WWhatever message
hus been recorded on the wax cylinder
of the apparatus (which resembles a

dictaphone) is transmitted to the calling
The cylinders can be shaved and
reused.

party.
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Glass Bubble Is Lenard
Ray Tube Window

R. C. M. SLACK, rescarch engi

neer of the Westinghouse Lamp
Compary, recently was awarded $300.00
by his tirm for the development of a
¢lass bubble window for the Lenard
Ray Tube.

Lenard Rav Tubes are used to pro-
duce high-speed electrons outside the
generating tube for experimenting in the
ficlds of chemistry, biology and lumi-
nescence.  The ravs are being used
for the treatment of
cancer and to destroy
tissue im treating cer-
tain sikin diseases;
equally/as interesting is
the disfovery that vari-
ous mfinexals placed
under enard Rays as-
sume | colors. never
known hefore to: scien-
tists in the particular
minerals.

These), glass bubbles,
which form the end of
the tube. can be made
as thin as 2/10.000 of
an inch or about the
thickness of a soap
bubble.

Electric Carillon

NI_E\V musical device which can

bring out tones of bhells louder
than the largest bells extant. or produce
them as the mere tinkle of a boudoir
clock, was demonstrated by Dr. Alfred
N. Goldsmith/ vice-president and aen-
cral manager/of the Radio Corporation
of Americi. Tt consists of a4 serics of
small chimjes similar to those of a
hous_chol- clack.  The chimes are struck
by tiny electric hammers attached to a
keyhoard like that of a piano. The vi-
})1"{1th1]5 of the steel chimes create clec-
tric currents in a nrechanism similar to
the pick-up used on electric  phono-
graphs.  These feeble currents are ani-
plified millions of times by a vacuum

tube amplifier and are then fed into a
giant loudspeuaker.

Science and Invention

World's Most Accurate
Clock

HE most accurate clock in the

world, which is expected to be cor-
rect to within 1/10,000 of a second per
day. is being set up at the Bureau of
Standards in Washington, D. C. It
comprises a pendulum carrying a smatf
mirror which swings in a vacuum; the
mirror reflects light on a photo-clectric
cell generating a tiny current. This cur-
rent is amplified until it is capable of
operating many repeating clocks at vari-
ous points in the hureau. Our photo-
oraph shows Dr. R, E. Gould, chici of

the Time Sec-
tion. with the
apparatus.

In the April
Spotlight of
Science we fea-
tured the three
Shortt clocks
which were
being checked
against as vi-
brating quantz
crystal in the
Bell Telephone
Laboratory to
determine their
accuracy. It was
noticed that their
accuracy was af-
fected by the
gravitational pull
of the moon.

Letters Embossed in Alumi-
num Enable Blind to Read

NEW machine that produces en-

larged, embossed letters on a wide
voll of thin aluminum foil cnables a
biind person to read regular type.  This
machine, which has been named the
Iisagrogpli, has been developed by Rob-
ert T2 Natgberg of Cambridge, Mass.
It was demonstrated
at the world confer-
ence lor the blind in {
New York Citv on
April 13. " The blind
person “reads”
by feeling the
letters in the
same  way o as
Braille is read.

227
800-Horsepower Oil
Electric Locomotive

I1E locomotive which has been

shipped to the Erie Railroad Com-
pany at Akron, Ohio, is the first of its
type to utilize the full engine output at
locomotive speeds of from 2 to 30 miles
per hour. The locomotive, built by the
General  Electric and Ingersoll Rand
companies, was given a complete set of
tests before delivery and was demon-
strated to a group of railroad officials
on the test track at Irie. Dennsylvania.
Completely equipped, the new equip-
ment weighs 230,000 1bs. 1t is designed
for switching and
transfer service
and is capable of
a maximum specil
of forty miles per
hour. The main
cenerator, direct-
Iy connected to
the o1l engine,
drives four rail-
way motors. each
geared to one of
the driving axles.
An auxiliary gen-
erator is connect-
ed to the main
driving unit. FFans
for forced venti-
lation of the trac-
tion motors and
for cooling the
water in the radi-
ators are provided
as 1n a motor
car.

Robot Pilot Warns

TVE thimble-size robots, a series of

Knowles grid-glow tubes. and some
dry cell batteries are combined in an in-
strument which will warn the pilot of
an airplane when danger threatens.
With 2 robot on each wing tip. a robot
with a grid-glow tube in the cockpit, a
red light on the jgstrument board will
warn the pilot when he is approaching
too close to the groumd at night. As
soont as the pilot sces the red light he
knows that the safe thing to do is to
land.

L. R. Quarles
with the ap-
paratus to be
used in oper-
ating an air-
plane.



World's Largest Turbines
for Swiss Power Station

HE installation of the hydro-

electric station at Rybourg-Schwor-
stadt on the Rhine will soon be com-
pleted. This enormous power house for
producing electric power to drive ma-
chinery for the industries located in the
surrounding " cantons of Switzerland
will be equipped with four Kaplan tur-
bines. One has already been in use for
a short time. These turbines, when
completed, will be the largest water tur-
bines in the world.

Directly above is an aerial view of
the dam. The construction seen at the
left of the picture will, when finished,
house the motors. By referring to the
lower photo an idea of the enormous
mass of the installation can be gained
by noting the comparative size of the
men and the fly wheel of one turbine
which, with its axle, weighs about 280
tons. In the rear is the opening into
which the turbine wheel will be fitted.

The third illustration represents the
cross section of the complete turbine
with a built-in generator. 40,000 horse
power which the turbine is capable of

Inver<ion
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detivering =ill rosate the waezl at about
73 rp.m. The :apacitr of absorption
ol each tumine ~aries from 10,700 to
300,000 litres =f water par seccnd. The
“cur tiwhines we-e conswrected by three
firms working tozether anZer the name
ol “Arbeitszemnemschaft Turbinenbau.”

Radio Message Received Simultcneously with Sending
by New Tysewriter

HE Watsongraph is an instrument

which permits the reception of a
written message simultaneously with its
transmission by a “wireless tvpewriter.”
A regular typewriter is employed as a
transmitter to which radio equipment is
attached. Tbe operator merely de-
presses the keys as in ordinary typing,
thereby sending the impulse to the re-
ceiver at_the same time as the message
1s printed.

At the receiving end, an ordinary
short wave receiver transmits the im-
pulses through tubes to the typewriter,
which automatically prints-the messages
without any human aid. The receiver
picks up the impulses, one dot for each
letter, and prints the message, character
for character, simultaneously with the
sending machine.

In utilizbg t+s inst-ument
1 will e poseib e to send ~1es-

szges in aks>
ste  s=Crecy a
‘n'y the mci-

« dual for whar
e message is i1
=nded can in-er-
-et it. His type-
~Titer alor= -ml
n-int the le—-a=
i their true sense
her sets wil3
—erely reczive =
axries of mear
—gless ettes. Taz
—achine a-ccn-
“ishes this by t1=
=ynchronizatio—
= lette- pos ticrs.
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An aerial view of the dam. In

the lower left we see the building

which will serve as a center of
distribution.

Below — Cross sectional view of
the complete turbine above which
is mounted a generator which will
revolve af the speed of 75 r.p.m.

Why the Ocean Seems
to Boil

UITE often the sailors have re-

ported that they have seen the
ocean waters boiling and bubbling
away. So vigorous was the action, ac-
cording to the stories they tell, that the
surface at times was hidden by puffs
and clouds of steam.

M. Albert Noden, who observed a
similar occurrence at Biarritz recently,
has found what he considers a satis-
factory explanation of this phenomenon.
It is attributable to weather conditions.
During the previous night the tempera-
ture of the'air had dropped suddenly to
a degree bt two-helow freezing. The
change was\too sudden_for the ocean
water to follow suit. In the morning
when the sea ségmed to be boiling, the
ocean was 15 or. 20 degrees warmer
than the air immhediately above it
Water vapor was given off by the rela-
tively warm water. It condensed im-
nediately in the colder air and formed

\ a layer of steam.




July, 193]

= % o r - - - =
s

Science and Invention

Spectacular Harmless

Fireworks

Celebrate the Fourth of July As You Should with

Plenty of Fun and Hrewcrks. But Manufacture

the Pyrotechnics\Yourself and Insure o Glorious
Display Which 'ls Aksolutely Harmless

By Raymond B. Wailes

OOMNER, or later, fthe amateur
S chemist nsually turns his attention

towards pyrotechny, or fireworks
making. Often his product will be
worthless, and sometimes highly dan-
gerous. Lack of proper instructions
causes failure, and the use of potassium
chlorat= and sulphur compositions
which have appeared in print will
sometirtes cause premature explosions
which may be very serious. The
formulas contained in this article, if
followed, will give the home experi-
menter a very satisfactory product. In
no instence will potassium chlorate and
sulphur be found to be used together.
As is well known, these two substances
rubbed together explode; the use of
potassium perchlorate or other oxidiz-
ing and combustible substances such as
potassimm nitrate, barium nitrate or
harium <hlorate, rosin and shellac, pre-
cludes any possibility of
a dang=rous explosion by
friction.

Colo-ed fires which are
safe a=d inexpensive to
make are the easiest
pieces of firework to pre-
pare. The composition
for meking a beautiful,
slow-bu-ning green light
15 mad= up of powdered
barium chlorate, 9 parts,
powdered orange shellac,
1 part. The substances
used a-e weighed out
(say 9 ounces of pow-
dered 2sarium chlorate
and 1 oance of the shel-

lac) and thoroughly mixed on paper
Anotier formula,

is: Eartum nitrate, 3 parts; potassium
chlorate 4 parts, and powdered red gum
(gum kauri), 134 parts.

A good red fire is cosmposed of 29

e =

Above—Brilliant spcrklers are easily made by coating
wooden splints with the sparkler mix. Aluminum pellets

inserted in "fire po*' produce beautiful silver showers.

&
©
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parts by weight of potassium chlorate,
6 parts of strontium carbonate, and 5
parts of powdered orange shellac. A
mixture of 4 parts of strontium nitrate
and 1 of shellac can be used.

For an inexpensive blue fire, the fol-
lowing mix is suitable: potassium chlor-
ate 40 parts, powdered copper sulphate
8 parts, and rosin, 6 parts.

An excellent white light is made by
burnirg a mixture of 24 parts of potas-
sium nitrate (saltpeter), 7 of sulphur
and 1 of charcoal (not lampblack).

After the above mixes are made, they
skould be poured into cardboard cases
which have been glued to small wooden

This is the way your home-made sparklers
would work.

used commercially,
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This novel battery of home-made fireworks will

give four dazzling white flashes in rapid
succession.
blocks. Tamping with a

pencil tends to prevent
mixing the contents, if
the colors are stratified
in the case. The ac-
cepted order of charg-
ing - cases are: white,
blue, green, red, white.
When burned;-the colors
appear  white, “which
changes to red, then to-.
green, and then Dblue,
ending up with white.
For perfect effects, don’t
place green next to
white, or allow the green
color to follow red.

A fuse for your colored light case is
easily made by smearing the following
composition, made into a paste- with a
teaspoonful of dextrine dissolved in a
cup of hot water, on soft cotton string
and allowing it to dry: Potassium ni-
trate, 16 parts; willow (or other wood)
charcoal, 3 parts; sulphur, 1 part. The
following composition, which is also
used in making a silvery fountain effect
can be used: potassium perchlorate, 9
parts; charcoal, 2 parts; sulphur, 2
parts. The latter burns very fast. The
fuse 1s inserted into the top half inch of
the filled case, bent over the side, and
tied with thread to the case. A gummed
paper cap or a drop or two of alcohol
placed on top of the cases containing
shellac or rosin will cement the particles
together and keep the composition from
spilling out.

A very novel effect can be produced
with any of the colored light cases by
inserting little pellets the size of a pea
into the case. The pellets are made of
bariwm nitrate, 5 parts; iron borings or
filings, 2 parts, and aluminum powder
(aluminum dust, or “bronze”), 1 part,
all of course by weight. The mixture is
dampened with dilute ligquid (alcohol)
shellac and rolled between the fingers
to make pellets. No matter what color
or composition is contained within the
semi-filled case, a quarter inch layer of
the potassium perchlorate-charcoal-sul-
phur fuse com- (Continued on page 265)
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Fish-Eating Fish

IT’S quite common for a fish to
prey on a sthaller fizh, Sharks
eat the comparatively —small
flounder that in turq feeds on the
tiny minnow. But ik is very rare
indeed to come across, a fish that
will tackle fish larger ‘than itself.
The rapacious dogfish, a species of
shark, found in the waters off the
coast. of southern California, tackled
a tom-cod which was bigger than he
The cod came ont second best.

Crawling Through o Keyhcle

KING BRAVERMAN is a_contor-
tionist. There’s nodoubt of Thas.
At a demonstration recentiinstaged by
SCIENCE AND INVENTION, a%_ Union
Square, New York City, he showed you
just how to crawl through a regulation
sized tennis racket, and, believe it or
not, a keyhole. Here we see him going

Mural Decoration
for the Farm

PEAR tree trained
4L\ as a vine is one
way of making your
farmhouse more attrac-
tive. In Belgium, near
the Dutch border, some
of the brick farmhouses
utilize the southern ex-
posure of their walls fta
raise these oddly shaped
pear trees. The tree’s
smooth, shining very
finely - toothed green
leaves, and pure white
flowers lend a holiday
touch to the otherwise
bare wall space.

|_H—ave you any WOULD YOU BELIEVE IT photographs?]
We will pay five dollars for every photograph accepted and ’

published on this page.

Send them in to the Editor.

Science and Invention

Going through a keyhole is easy
—if you know how.

it is

Of course
larger than that in the average door.
Tts dimensions are 415 inches wide and

t rough the keyhole.

814 inches high. Even at that, it is
quite a feat. Mr. Braverman is 5 feet

5 inches tall aund weighs 150 pounds.
His bones were intact after the per
formance.

One barge is
attached 1o
another to
help maintain
equilibrum.
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Would You
Believe |17

The Rare and Unusual Happens Every Day Right

Under Your Nose—So You Will Conclude from

Perusing These Pictures, Authentic Reproductions
of Daily Occurrences

A

Cannon

HIS undstal twin cannon made

its appearance during the
American Civil War. It was in-
vented by a Confederate soldier,
who thought that-by firing simul-
taneously twg cannon balls that had
been chained together, it wotld be pos-
sible to mow down the enemy twice as
quickly as otherwise. Experience
showed that two cannon balls could not
be discharged at the same speed, and
the cannon proved useless.

Barge to Keep Her Balance

ONE barge to balance another—
that’s the stunt employed to keep
the steamdr Belnor from toppling over.
This freii{hter lpads barges of steel;
when getting them aboard, it topples
over at suck an alarming angle that
another bargd is kept on the other side
as a counter-balance.
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A Poker-Chip Dragon

This Decorative Set to Hold Your Cards and Poker Chips Can Be
Completed In a Very Short Time—the Cost of Materials Is Trifling

F all the card games, poker is one
O of the most popular. Jis great

papularity makes it hard to un-
derstand why so few poker sets have
been made that are decorative and
ornamental as well as uselul.

Most poker sets are just large round
blocks ot wood with some holes hored
in them. They do what they are made
to do but that’'s about all.  Having
noticed this. T set to work to turn out
one that would be a litde different than
the ordinary run of poker sets. And
here it is. A Poker-Chip Drugon'!

If vou have the material on hand the
cost of the dragon will come to about
25c.  And the least expensive poker set
on the market costs manv times 25c¢.
A smmilar set can not be bought, hut
vou'll enjoy making it.  In construction
it is very simple and can be made com-
plete in a very short time.

The materials required consist of 3
ply veneer, 147 thick: Gold bronze:
Green bronze; Red bronze: Bronzing
liquid; 2 thumb tacks; V2" or 347 wire
brads.

The tocls vou will have occasion to
use are: Fret saw; IHammer; Brushes
for bronzing. (One will do if vou
clean it.) Sandpaper.

The first thing to do is to enlarge the
drawings 1o full size on a sheet of
paper. Then trace the different pieces
on vour plywood with the use of car-
bon paper. Now cut out the pieces.
Note that the drawings show the bot-
tom piece with legs. Ii vou do not
want legs on yvour dragon just leave

By Charles H. Alder

Sawing out the body of the poker chip
dragon. The author is showing you how.

them off. T didn't put the Tegs on mine
as it would have been a litile too large
for the table it was intended for. DBut
you may have more room. If so you'll
want legs on vour dragon; they will im-
prove its appearance and make it more
realistic.
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After you have the pieces cut out,
sandpaper them and assemble. The two
pieces for the tail are just slipped on
the bodv of the dragon and the hottom
fits in between the two tail pieces. There
are six pieces to the dragon's head, A.
Land C. "A” and “B” are interchange-
able and either may he put on the out-
side of the dragon’s head. If you wish
to do so vou can make a dragon’s head
alter vour own design,

Draw the head the way you want it,
heing sure not to change the bottoms
o! the six pieces, and then saw them out
w before. The two middle pieces are fit-
ted infto the body of the dragon last, the
bottom of the dragon fitting Dbetween
the two middle pieces of the head. Then
hammer some wire brads into the tail
and head to hold the dragon together,
It the pieces fit together closely glue
them and use no brads. Push a thumb
tack 1n either side of the dragon’s head
and bronze them red. These are the
dragon’s eves. Now Dbronze the rest
of it. The dragon’s mouth is red, his
eves are red and the rest of him is green
and gold. Now put the chips in vour
dragon and set it on the living room
tuble or wherever you wish to keep it

The dragon without the chips. Lleft—Con-
struction details of the holder.

The same idea mayv he incorporated
in other ngures such as camels, horses.
and hons.  Just sut out whatever heure
vou (I\L‘fﬁill‘ im the farm of silhouettes.
one for eqch side and pitthe chips be-
tween the sides.  The animdts.must be
made long enough to accommodate~d00
poker chips, or-about 12”7 long. Then
paint them to resetgble the animals they
depict, and they are ready for the next
poker game.
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An Initiation Fee

PEAKING of the nobility, recalls an experience with two
jovial gentlemen whom I met in the card room of the
S. 8. Maunitoba some years ago.

They initiated me into a new game called ‘Squeeze.”
which T found to be a jolly pastime. T lost the first game of
“Squeeze,” and Baron D. and Count C. each won enough
from me to double the stack of chips with which he started.

The Baron and T scored the second game, thereby doub-
ling our respective table assets.

Then in the final skirmish, the Count and [ scored, which
victory doubled the chips which he and I had at the opening
ol the third game.

A mysterious feature of the swting was, that while cach
plaver had won twice and lost but once, the Baron and
Count quit winners, and T was a loser to the extent of four
dollars.

After that third game, our three stacks of chips were alike,
from which fact T will ask vou to tiigure out just how much
money I put on the table when T started to sport with my
titled acquaintances.

Dressing Up Real Estate

“PTN these dull days,” remarked an enterprising Long Tsland
real estate dealer, “a fellow has to think up new ways of
attracting buyers.
“For example: [ had a choice parcel of land that wouldn’t
move, so I cut it up and tried the plan of a novel layout of
the lots.

“As you will sec from the dia-
gram, the eight plots are so laid

out that each owner shall have
his own individual fence com-
pletely around his plot. Now,

thesé plots are of uniform size,
the width of each Dbeing three-
quarters of its length. Well, they
went off\like hot cakes at $6.000
each, and 1 have an understanding
with the eight buyers that they
shall collectively pay me for that
inner shaded section at three-
quarters of the square-foot price
I received for the lots. What I
must now figure otit is the amount
of my bill for that community
park in the center.”

How much should the specula-
tor receive for his star-like park?

Science and Invention

Prize Puzzles
to Polish
Your Wits

o i L7

HE Puzzle King presents the nineteenth 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
April puzzles and solutions will be found on

page 247.
TWENTY-FIVE DOLLARS IN PRIZES

FIRST PRIZE of $10 will be awarded to the person sending
correct answers to the three puzzles accompanied by the best
expressed analyses of all three.

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

TEN PRIZES of $1 each will be awarded to the ten persons who
send the next best analyses of all three puzzles, together with correct
answers to the three puzzles.

Answers must be received not later than noon, July 16, addressed
to "Puzzle Editor,” SCIENCE AND INYENTION, 38! 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.

Taxing the Nobility

HEN Lord Wopping, on
his tour of the West. ar-
rived at Mud Springs. he inquired
for a hotel conducted on the Furo-
pean plan.
“There’s the Pilgrim House,
right across the road,” replied
the station agent. “That shack
is run by a Dutchman, the clerk
is a Swede and the cooking is
done by a Trenchman; so. vou
sce, evervthing is strictly ILuro-
pean.”

TLord Wopping found that three
meals at the Pilgrim House cost
$1.05 more than a night's lodg-
ing, but His Lordship sat down to
four meals per diem. At the end
of the week, he received a bill for
$46.55, which the nobleman pro-
tested as “preposterously exorhi-
tant.” He had to pay it neverthe-
less, so we will ask our puzzlers
to figure out how much the Pil-
grim House host charged his aris-
tocratic guest for meals, which
were of uniform price,
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Building up the spool sections.

we do with them?  Ave they just

so much waste wood, or can thev
be used to advantage in some manner?
Ihere are so many places that use
thread in quantity and the spools can
be hiad for the asking. There are small
and large spools. fat and skinny, long
and short ones.  They cun be fastened
together very securely with long rods
and be made into legs or rounds. Where
can we get them?  Dressmaking es-
tablishments, tailoring shops. hemstitch-
ing places, sewing machine agencies,
shirt and overall factories. shoe shops.

SPOOLS, spools, spools! What can

and drapery houses, to name a few
sources.
Now -with ‘wpools available. and al-

most :m)\f\estabtislnncm wikesave them
tor the asking, Yust what can we do
with them?

[t is exiremely interesting to note the
varied manner o which thev cin be
worked up into truly useiul. beautiful
and sturdy articles of
frrniture, and if vou do

rom
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hools

By H. L. Weatherby

Director of Munual Training,
Montgomery County Schools

The method of construction is simple.
Spools should be all of the same size
and kuwd. or else they should he unmi-
Formly varied. FFor example, two short
spools andl one long one at regular in-
tervals may he used. or any other com
bination desired.  The bottom and top
spools should be countersunk to accomo-
date the nuts at cach end ol the rod.
The rods can be purchased at anv ma-
chine shop or other place sclling iron
and steel.  Oune-quarter inch round iron

rods cost only ahout one cent per foor.
IPive and ten cent stores sell dies and die
stocks for threading the rod. and with
« hack saw for cutting. no other equip-
excepting the

ment s needed usnal

Above—the finished magazine stand. Below—
Dimensioned diagrams and details.

Ornamen’ra|
Furniture

Discarded

>

Finished corner shelves.

woodworker's tools.

This month we have gone in for
shelves and have illustrated three types.
The method of assembly of euach is
identically  the same as that of the
others.  Long bolts or rods arce used
through the holes in the spools—holes
are bored through the shelves—and a
nut is tightened up at each end of the
rod, bhinding the whole firmly together.
General dimensions are given bhut will
vary somewhat, depending upon the type
ot spool used. The finished result will
have the appearance of  beautifully
turned work without the labor involved
m turning.

To summarize brietly: Deep spools.
or spools containing more thread, work
up Dbetter  than  those containing  a
smaller amount.

Have the spools uniform, or
formly varied.  Countersink them at
both ends to receive the nuts.  Cut the
rod about 4 inch shorter than the ac-
tual length of the leg. or round to be

uni-

buile up. and thread 1t at each end.
Where several shelves
are to be wused. bore

not bhelieve they are
sturdy  just build one
according to directions
and then use it for a
step-ladder.

The use of spools is
in the natire ol a re-
vival of a method used
m - our grandparents’
davs.  One finds many
old corner whatnots
and hanging shelves
similar in design to the
ones illustrated here-
with, that were built by
home craftsmen of a
by-gone generation.

£LOOR MAGAZINE SHELVES

HANGING SHELF

CORNER SHELVES

squarely . through——as
many of them as possi-
ble with one operation
ronn s cuie to iusure getting the
o~ hole centered up cor-
| rectly. Tighten the nuts
securely with a wrench
in assembling and then
cover the top exposed
countersunk spool with
4 turned or  whittled
wooden knob, or but-
ton. glued in place.
The finish should
he a walnut or mahog-
any stain, covered by
shellac and varnish.

DETAIL OF SPOOL
ASSEMBLY

Ia1ree TOGETHER.
| witn woos '

coprEasine Fon
ot
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Seed" boat which he built from plans published in the
Februory issue of SCIENCE AND INVENTION, and with

which he set up a record speed for Junior

UTBOARD racing will be all the
O more popular this season due to

several factors. First, the sim-
plification of the racing rules. Second,
the abolition of all divisions except two,
amateur and professional, thus making
the winner in either division the clear-
cut champion in that division instead
of champion in some class or other of
one of the thirty different divisions of
the past.

Third, classes have Dbeen
eight 1o four, " “F” “G" and "H”
classes having been entirely abolished
and replaced with “A” “BXY “Crand
“D.” These four classes of 16, 20. 30
and 45 cubic inches of piston ‘displace-
ment respectively, will allow outboard
fans to concentrate on one class, and
will, by enabling manufacturers to\con-
centrate on fewer modcls, tend to give
us cheaper and better motors. The free-
for-all race has been left optional with
local officials, thus atfording amateurs
and professionals an opportunity to race
each other at every regatta.

Another great factor in the increase
in popularity of the outboard is the
rapid development of the smaller motors.
For example. the little “A” class motors
weighing from forty to ffty-five
pounds. are showing speeds of over
thirty-five miles per hour, rapidly ap-
proaching records held by last vear’s
motors of twice the size and power !

In this connection, it may interest
readers of SClENCE AND INVENTION to
know that the fastest speed turned in
by an “A” class motor during the
Florida racing season just passed, was
accomplished at St. Petershurg with a
Caille motor on the “Pumpkin Seed”
boat described in the February issue of
ScieNcE AND INvENTION for the home
builder.

Last season’s outht will still be in the
running in most parts of the country,
however, so here are a few of the things
to bear in mind when you haul the old
outfit out of the boat house for your
first tryout oi the new scason.

Before you win any races, vour hull
must be in tip-top shape. The motor
has been taken care of il you followed
our advice in the April number of Sci-
ENCE AND INVENTION, so we will now
busy oursclves with getting our hull
and ecquipment into the best possible
shape to stand the abuse it will get dur-
ing coming races.

Examine the irames carefully; there

cut from

S

AT
of 30.444 M.P.M., at Winter Haven, Fla.

class boats

Vice Commodore

are generallv a few that are split or
broken at the end of the scason. If
they are broken, take them out and in-
sert new ones by all means. If, how-

ever, they are simply split and still

Malcolm Pope, well-known outboard racer,
putting racing compound in the lower unit
of his engine.

capable of supporting some of the
weight of the boat, here is a simple way
to remedy matters.

Cut two pieces of spruce, vellow pine,
ash or oak so that they will nt over the
split frame as is shown in Fig. 1. Using
a 2-inch brass bolt. fasten securely,
placing washers under the nut so as
not to chew the
surface of the
wood, and your
rib will be made as
good as new with
very little weight
added to the hoat.
The braces can be
screwed on  irem
both sides using
122-inchh brass or
copper screws if

Malcolm Pope and
Carl Ellis showing the
right way to put a
racing finish on the
bottom of an out-
board boat.
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ng Your

board Boat
For Racing

By J. Phillips Dykes

and Secrctary, Awmerican Outbourd Association.

bolts are not handv. When using holts,
however, do not bore the holes more
than 1/64th of an inch larger than the

bolt diameter. which should be about
3/16ths of an inch.
Split  planking should be replaced

with new, being careful not to fit the
new piece in too tightly as it will swell
slightly, causing a bulge and spoil-
ing the contour of a racing bottom.
Allow 1/32ud of an inch for expan-
sion on sides but not on ends, as there
is no play except on the sides of the
plank.

Lxamine vour hull {for loose screws.
bolts and missing screws shaken out by
vibration. In replacing these, it is al-
wavs well to fill up the old hole with a
wooden plug so as to assure the new
screw or bolt of a clean grip on the
sides of the hole and save many a ruined
bottom later.

Examine carefully the screws hold-
ing the pulley plates in position on the
cuides to vour steering ropes. Muany
a trophy has been lost by having one
of these plates pull out during a hot
race.

Sandpaper the entire hull and give it
two or three coats of good spar varnish,
sanding each coat slightly after it is
dry.

There are many pet formulas for
racing Dbottoms. A smooth bottom is
important at all times and will help to
win many a valuable trophy if kept in
excellent shape. Here is a formula for
a hard, smooth bottom finish, a formula
that experience has taught me to be one
of the very best.

After sanding the entire bottom to
the smoothest possible texture, apply

(Continued on paye 255)
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be reamed out after the whole
unit 1s hnished and mounted in
place.

The boring bar illustrated is

The use of this boring bar &:Ider is

guarantee agains' swiveling.

HE usual practice, in boting deep

holes in mictals, is to use the regu-

lar boring tool bit in the toal post

of the lathe slide rest. IFor ordinary

purposes this procedure is acceptable

and c¢itestive. although several inelfi-

cient points are countenanced and over-
looked.

[t must be remembered that in work-
ing decp holes the boring tool acts as a
lever and tends to cither spring or vield
considerably or actually force the tool
post around.  Another vital {actor to he
considered is that the bottom of an or-
dinary tool post docs not offer a surface
of sufficient arca to the tee slot in order
to produce enough friction to hold the
ool post rigidly for boring. The cross
section of such a contact area is shown
at “B” ot the illustration above and it is
clear that under excessive pressure or
stress the slide rest tee slot will be
damaged.

The muproved device illustrated pre
sents several advantages which are not
instantly apparent to an observer. First
of all. cousiderable contact area is ob-
tained between the slide rest top and the
bar holder. Secondly, the clamp bolt is
<o formed that a considerable surface
area is gained as at "C and. lastly,
this bolt will not turn when being tight-

This boring bar is particularly suited for

small jobs.

ened. The bolt head is filled square as
shown at “A.”  Another important fea-
ture is represented by the two pins
screwed into the holder, which bear
against the slide rest front and give
further guarantece against swiveling.
Thev mav be removed when it is de-
sired to hold the 1ool at an angle.
Construction  of this boring tool
holder is simple and should impress the
builder with a decidedly improved per-
formance. Square, soft steel stock is
used, and its tool mounting hole should

a certain

not only ideally adapted to the
particular tool holder described,
hut 1t 15 of the most efficient type
the author knows of for smaller
work. lts principal advantage 1s that it
wiil bore up to a shoulder and that its
horing bits are easilv made and inserted.
By reversing the bit, it is possible to
turn gecesses and
grooves in ordinarily

The cutting bits

can be changed

without sacrificing  the
entire tool.

inaccessible places very satisfactorily.
The equipment and lavout in the
home workshop of the real enthusiast
these davs are rather complete
and adapted to adequittely
handle the average small ma-
chine project.  When a job
mvolving real accuracy is en-
countered. however, it is gen-
erally discovered that the pre-
cision measuring tools neces-
sary are lacking, bevond an
ordinary nicrometer caliper
or two. Since precision tools
are  decidedly  expensive, and
since ecach tvpe of precision
measuring device is limited to a special
purpose. it is guite natural and sensible
that the home machinist or even the
small professional one prefers to invest
first in a major unit such as a lathe.
drill press. grinder and the like.
Orvdinarily several micrometer cali-
pers, plus a {air measure of individual
skill and ingenuity. go far toward over-
coming the lack of extended gauging
facilities. Occasions do arise. however,
when no end of improvising will help—
the proper measuring or gauging tool
suited to the purpose must be had or the
joh will suifer. One of these occasions
is the measuring of shallow recesses,
grooves. small projections, flanges or
holes. Tt would require several com-
mercial tools to be able to perform the
measurement of the differences of sur-
face levels mentioned. Tor real ac-
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New Tools You
Can Easily Make

To Finish That Unusual Job for Which There Is
No Equipment Make These Tools in Your Own
Home Workshop

By Joseph Pignone

curacy a vernier height gauge. mi-
crometer depth gauge. inside microme-
ter caliper or perhaps a surface gauge
cquipped with dial indicator would be
necessary.

It ts possible. with an extended elfort
toward accuracy and with the wid of a
fairly true bench lathe. to construct the
small  tool illustrated  below.  which
was designed and constructed by the
author. for many ordinarily difficult
measurements.  Within certain limits.
as Dbetween 0 “and 2.” this precision
cauge will do the work of several com-
nierciak ones combined.

Only two surfuces of this tool must
be machined very accuratelv. the bot-
tom ol the basc and the top. and these
two surfaces must be a standard  dis-
tance apart, as one inch for instance.
There is a hole bored vertically through
the bodv in which the various attach-
ments or depth rods are clamped. The
principle of operation is simple. First
measure the height of the tool with a
two-inch micrometer caliper. applyv the
gauge to the work and permit the rod to
drop to the surface to be measured and
clamp it: then measure
the total distance be-
tween hottom  of the
rod and the top surface
of the tool. The ditfer-
(Cont'd on page 261)

REGULAR.
DEPTH

P
ONSHOULDERS '\
FLANGES,

ACCURATE AS POSSIBLE

A versatile precision depth gauge which
combines the features of several instruments.
A few of its uses are detailed hers.
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Scientific Aids
to Your Comfort

By Mary Jacobs

Combining Hlumination and

Fresh Air

N these hot nights it’s a relief to

sit in'a softly lit room and relax
while cool, refreshing air circulates
around you. Why not buy one of these
combination fans and lamps?

For the porch, for the sun-parlor, for
the living room or reception hall—for
the office or shop—it is extremely prac-
tical. Twin lights, covered with artistic
shades, each to one side of the stand,
shed a soft glow about the room. The
fan brings you fresh ain, The propeller
blades of its fan are si® in number in-
stead of the usual four-bladed construc-
tion of the common fan; there is little
noise while they are in mation. Five
wind vanes have been fixed tg the front
of the fan to distribute the breeze
evenly in all directions, and eliminate

drafts.
radio reception during use.

This piece of furniture—it may bhe
considered as one—is not only useful,
but ornamental, as can be seen from the
illustration. It may be obtained in either

There is no interference with

a 5 or 6 foot height. For alternating
current, the finish may be had in Flor-
entine Bronze, Napoli or Old Silver.
I'or direct current, it is made only with
the Florentine Bronze finish.

The lights and fan work independ-
ently of one another, or together. Tested
and approved in our laboratory.

Science and Invention

Toast as You Like It

T'S quite difficult to get vour toast

done every:time to just the proper
crispness. Nobt with this automatic
toaster—once you've made it to vour
satisfaction, the process may be re-
peated time and again with the same
good results.

A timing mechanism'.js provided that
may be set at any of six intervals for
the exact tint of gold or brown desired.
Two slices of hread are acc&mmodated
at the same time in the toad{ing rack;
after you've put them in, jusy pull the
lever. closing the toaster. Then forget
it. ‘When the toast is finished, the sides
of the machine fall back automatically.
The toast will be done on both sides. for
there is a heating unit to either side ®
the rack.

Current is applied to the resistance
wires when the toaster is in the open
position, this keeps the bread warm until
vou eat it. But as soon as you are
through toasting, operate the switch on
the outlet cord to the “Off” position,
and save current.

The base of the device, which is a
very attractive chromium-plated appli-

ance, has been
provided with
rubber feet; in
addition, it re-
mains cool even
while the current
is on. There is
no danger of
ruining the sur-
face of your table.
The movable sides
are hot during
use. Tested and
approved in our
laboratory.
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Kitchenette Grill

ERE’S a handsome kitchenette

grill that handles all the cook-

ing except baking, for a small family.

And if you buy an inexpensive

portable oven for it, you can

.~ bake, too. You can broil steak,

toast muffins, and percolate

coffee or fry eggs simultane-

ously. Simply connect to the
convenience outlet.

There is a seamless aluminum pan
and a wire rack in the drawer for use
when broiling or roasting. The handy
aluminum griddle fits neatly over the
square burner and is excellent for pan
broiling or {rying, for making pan-
cakes, for warming plates, and keeping
them so until the food is served.

Each burner has three heats, high,
medium and low, controlled by two
switches. The grill itself is about 20X
10X 6 inches. The net weight is 14
pounds. The stove is chromium plated.
Tested and approved in our laboratory.

Baking, Serving and Storing
in the Same Dish

OW that summer is here you'll ap-

preciate these triple-service glass
dishes. You can bake in them, serve in
them, and then store the left-overs in
the refrigerator without changing
dishes.

As they are transparent, just open
the oven door to see how far the cook-
ing process has gone. There is little
danger of scorching foods. And they

look so well on the table that the trouble
(Continued on page 261)
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l-in" Book

and Magazine Case

By Burton E. Walters

HE odd corner or bit of wall space

where nothing else seems to be-

lorig is the place where this simple
but useful hook and magazine case ap-
pears at its best.  You will be surprised
at the number of volumes vou can store
m 1t, even though it is little more than
L Toot wide.

Of course. the lateral dimensions of
the case will depend on the space to be
occupied.  The example illustrated was
built to fit between two windows where
the maximum free space was 1315 in.
Cypress, given. on the outside suriaces,
a burnxd (sugi) finish, was used; but
poplar, oak, walnut, or anv other wood
appropriately finished would have done
Jjust as well,

In building such a case, obtain 14 or
5@ 1. stock, preferably the latter. Cui
the two side pieces to a length of 4734
in. and a width of 9 in.  Rabbet the
back and front to receive the doors and
back panel respectively.  The depth
oi 1the {ront-edge rabbet, measured
from the board edge, is the same as
the thickness of the door. and that of
the rear rabbet is determined by the
thickness of the back pancl. Both are
14 in. deep in the other direction. = At
the bottom end of the side picces, saw
out a curved center portion to form
legs, the cut being to a depth oi about
2 inches {rom the lower end.

The top is 915 in. wide, and long
enough so that it will project V5 in.
over the sides. The two upper shelves
measure 8 in, from {front to back. and
the lower ones mcasure the sane as the
side pieces less the thickness of the hack
panel.  Upper shelves are spaced 10 in.
between surfaces. The upper compart-
ment is covered by a conventionul door
with a glass panel.

The most interesting part of the
cabinet 's the magazine or booklet con-
tainer at the bottom.  The two shelves

The shelves are supported by strips fastened
with round-head screws. The strips also serve
to prevent excessive warping of the sides.

ahove and below it extend so that their
front edges are flush with the edges
of the side pieces. there being projec-
tions into the rabbeted-out portions.
From pieces similar to those for the
upper door, Tuild a {rame and insert
mto it a plywood or building-hoard
panel.  Then, from plywood, construct
a4 compartment extending back {rom the
rear surface of the door, and Hlling the
space as completely as possible.  This
is merely a box-like affair with a par-
tition or two across it, so that there arc
convenient pockets for magazines, etc.

The door is hinged at the hottom, and
the dimensions of the rack fastened to

il e
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Side and front elevations of the bookcase.

it are such that the rear edge strikes the
lower suriace of the shelf above it
when the doer is opened, preventing
the container from swinging all the
wiy out.  This muakes it nccessary to
use hutt hinges that have removalhle
pins. No catch is needed, as the weight
of the container and its burden holds
the door shut. A picture glued to the
center panel completes the arrangement.

That is about all there is to the con-
struction. Hinges for the glass-paneled
door are similur to the buttertly variety
—those emploved on the model illus-
trated were made by hand from shcet
brass.  The handle is a well designed
brass one, and the door is held shut by
a friction caich. Inside, the wood is
stained and waxed. It is well to wax
the picture panel, too. Shelves rest
on_and are fastened to 14 X 14 inch
strips screwed to the side pieces.
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The completed bookcase. A glued-on picture
adds to the attractiveness of the lower panel.
The picture and pansl aie waxed.

Before staining or painting a job like
this. especially in cases where a soft
wood has been emploved in the construc-
tion, it is a good plan to try out the
stain or paint on test pieces of the same
wood. In this way it is possible to de-
termine whether the particular shade
chosen really will match oither furniture
m the room when it has dried. The ef-
fect of several coats mav be tried, with
a4 view to arriving at just the shade de-
sired.

If the corner in which tha bookcase is
to stand s a little too bright, or if it is
desired to relicve the icne of a too
bright suite of {urniture, a dark color
may be chosen with advantage, and
vice versa.  Or if a modernistic elfect
is desired, brightly colored laucquers mav
be used.  Also, instead of gluing on a
picture, as suggested, transfers of va-
rious  designs  are readilv  available
which can be applied where desired.

Hinges that are used on the magazine com-

partment at the bottom must be separable,

so that the door with its attached plywood
pieces can be inserted.
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MAGIC

By %W% 4’/&__*
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ODRAW BAG
THROUGH

skull is removed from the box
and the box shown empty.

Two sacks are used. The one
is concealed inside the other.
After the skull has been placed

Skull llusion

LIFE size papier maché skull,

after being examined, is put into
a small sack, made of black silk,
and the neck of the sack tied with a
piece of tape. The sack and its con-
tents are put into a box, and the neck
of the bag adjusted to protrude through
a small hola in the cover of the box.
This hole is 'about an inch in diameter.
Slowly and mysteriously, the magician
draws the sack clearly through and out
the hole in the cover of the casket, and
tosses it to the spectators for immediate
inspection. Careful examination proves
that the sack has absolutely no opening,
the sewn sides are intact, and the tape
around its neck is quite secure. The

¢ 3 DIME
SLIDES
INTO -
PALM; ;./

-
ME/

- DUPLICATE DIME PASTED
BETWEEN DOUBLE PAPER

* No. 94 of a series of articles on magic appearing

in the outer sack, the tape
which binds the neck really binds
the neck of the inner and concealed

PLAYING

SMALL PIECE |
OF FLESH-
COLORED

STEEL

sack firmly. The outer bag, or the one
in which the skull actually rests, is
merely held firm and in place, by the
lower edge of the tape, which is de-
liberately tied in this manner. Thus,
it is the inner sack which is drawn out
through the opening in the box, leaving
the skull and the original sack upon the
inside. After the presentation of the
illusion, the box is opened, and the skull
removed. A flap of tin or plywood
hinged close to the lower corner of the
box drops to the bottom, allowing suffi-
cient space between the flap and the
actual bottom to conceal the bag, which
is still on the inside of the box. This
enables the wonder worker to ap

parently show the casket empty.

Enchanted Dime

ERE is an excellent pocket trick,
easily constructed, that is unusu-
ally effective. The magician asks for
the loan of a ten cent piece, which he
places carefully in\the center of a small
piece of wrapping paper. The paper is
folded several times, and is passed to
some spectator, who is requested to feel
the silven, piece secreted safely within
its folds. \ The paper is then carefully
unfolded by the wizard, who has bared
his arms to the elbow} and without any
false moves ot suspicious manipulations,
is proven to he unquestrgnably empty.
The illusive gime may be magicaily
produced elsewhere, if the cunjurer so
desires.

Explanation: A" duplicate dime is
pasted, beforehand, between two sheets
of thin wrapping paper. When the orig-
inal dime has been placed in the center
of the paper, in the act of folding the
paper over (Continued on page 263)
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Overhauling the Car
or Week-End Trips

Hot Summer Days Make Trips to Amusement
Centers and Seashores Enjoyable Indeed, If Your
Automobile Is Properly Equipped and Adjusted

By Arthur George

Consuliing I'nginee

HE pleasure of week-end excur-

siors may be marred by an over-

crowded car or lack of preparation.
A little activity on your part will oo a
long way toward making vour outings
more enjoyable. It is possible 10 pro-
cure a small Tean-to tent of the tvpe
shown in the illustration or make up one
ot canvas.  These are excellent for seca-
side. lake shore or river bank and for
changing clothes.  The wet bathing
suits are kept entirely out of the car.

A discarded. fdlding leg bridee table,
varnished over. 1§ handy at lunch time
or is equally usctul s a tent table to
hold clothing.

If the tent is ro he'used for sleeping
out, suitable mattresses for sleeping are
reguired.

Such equipment as wi'N_be needed
should be carried outside the car. Hold-
ers for Str;lpping‘ the tent, mattresses,
bags and tables to the running “hourds
and to the sparc tire can he made Uy SO
as to be detachable.  The illustration
shows running board holders with a

Fig. 3—Fcllow this chart in inspecting and
adjusting your machine, prior to outings.

WATER SUPPLY  RADIATOR
CLOGGED

AND DIRTY 1§

LATE IGNITION
TIMING

HOSE
CONNECTIONS
ROTTED B

LOOSE

FAN BELT ENGINE OiL
SLIPPING | TOO RICH CAR-
CLUTCH — BURATOR MIXTURE.

BATTERY
WATER
LOow

8 TRANSMISSION,

DIFFERENTIAL

I AND UNIVERSAL

JOINTS REQUIRE
HEAVY

LUBRICANTS.

TIRES SHOULD
BE GOOD. SPARE |
SHOULD BE SER-
VICEABLE AND AN

EXTRA TUBE CARRIED
FOR EMERGENCIES —7

Science and Invention

Also

single clamp screw.

shown in Iig. 1 is a hanger
tor haggage carried Dby the
These parts can

spare tive,

DUAL HORNS
MOUNTED ON
LAMP TIEROD

e

/HORNS UTTON BATTERY

o 8
M‘t@*’
G s

" WRONG METHOE FOR CONNECTIN

GROUND DUAL HORNS

BUTTON

BATTERY

RIGHT METHOD FOR CONNECTING

DUAL HORNS

Fig. 2—Twin matched horns assure you of
easy transport even in the thick of traffic.

be made casily from
scrap iron. The handy
man can easilv pro-
vide such detachable
bagguge facilities for
his car. In this the
car will not be over-
crowded with bag-
gage and passengers
can ride in comiort,
free from cramped
legs and aching
bodies, which so often
result {rem the lack
of space occasioned
by piling up the lug-
gage nside the car.

Twin horns and
natched tone horns
certainly do warn
traffic and assure the
owner right of way.
I the car driver desires to supplement
his present equipment with another
horn, making a twin combination, it is
not expensive to procure another of the
exact type as the one on the car.

WINDSHIELD WIPER
CONNECTION, DETACPj(D

\

ALCOMOL INTO CYLINDERS

Fig. 4—Injecting denatured alcohol
into the engine ofter you have re-
moved the engine head.

Fig. I—A sleeping tent, holders for strapping
mattresses and tables, and a hanger will add
to your comfort on over-night trips.

The choice between under-hood mount-
ing or lamp tie-rod mounting is only a
matter of personal preference—either
place has certain advantages. 1{ mount-
ed under the hood, the horns are pro-
tected from the elements. I1f mounted
on the tie-rod, thev sound a little louder
possibly, but are affected Dby the
weather.  In winter, outside horns are
sometimes deadened by sleet and snow.
If sleet accumulates in the tubular part
of a horn, it mav cease to function.

The illustration. Tig. 2, shows the
correct and wrong methods for connect-
ing up the horn circuits. A study of the
diagrams will make it clear how the
extra horn should be connected to in-
sure its operating at maximum effi-
ciency. If connected, as was done hy
several owners in the
method indicated as
wrong, the horn tone
will be much subdued,
that is, hoth horns
will blow together but
fainty.

If the car has not
been overhauled for
summer  driving, you
may expect trouble at
any time, ranging
from overheating to
complete cngine {ail-
ure. It is desirable
now to give special at-
tention to the cooling
svstem.  Along with
other essential details,
IFig. 3 shows where
attention mav be re-
quired. A slipping
clutch may occur in
summer, especially
where parts are not kept clean, as
grease has a tendency to spread rapidly
in hot weather.  As engine oil goes fast
on long drives in hot weather, see that
an abundant  (Continned on page 245)

INTAKE MANIFOLD.

VACUUM TANK

RUBBER TUBE CONNECTED
TO INTAKE PIPING DRAWS

WHEN LOWER END IS
PLACED IN ALCOHOL.

ONE HALF PINT OF

DENATURED ALCOHOL

1N A BOTTLE OR CUP.
s
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For the

Science and Invention

Home Machinist

Spring Forming,

How to Bend Pipes,

Riveting

Methods, and the Proper Use of the Hacksaw Are
Discussed in Detail

By George A. Luers

Superzisor of Orduance Design, Naval
Gun Fuctory, Washington, D. C.

HIEE voung mai

entering the ma-

chinists’ trade will
{ind no short road to
success. LEach job /
presents “its own ob-
stacles and even when
aided by older ma-
chinists, the instruc-
tion which he will re-
ceive will not be casily
absorbed.

Spring winding, in
the machinists’ trade,
is an art infrequently
mastered. Most of us
know that it 1s pos-

END VIEW
OF TOOL

w
% MANDREL AND

WIRE GRIPPED
iN VISE

and the wire 1s bent
around the bur. After
springs are made it is
hard to hold them for
shuping the ends. put-
ting in eyes or hooks.

In the lower part of
the illustration 1s
shown a good tool for
this  service. Two
picces of flar  stock,
with a single pinn as
a fulerum, form the
tool. It is advisable
if you expect to use it
frequently, to fasten
the two sides with a

A OUICK SERVICEABLE
TOOL FOR COILING
SHORT SPRINGS.

July, 1931

ipEENiNG

i

METHOD QF
MAKING
A FLUSH &8

RIVETED JOB

ARIVETED OB
THAT FAILED

Fig. 3—In riveting, the success of the job
depends a good deal upon the size of the
rivet used. See fext.

times called @ “hickey” is a pipe to
which is fastened another long piece ot
pipe which serves as a handle. To use
this. the pipe is placed on the Hoor and
the bender is used to force the pipe into
a desired curve, The “hickey’ will give
excellent results, il not too sharp a bend

sible to produce VISE GRIP loose holt and spring. g attempted.
springs with a lathe,  FoR BeENDING This tool is used in It i 1 the + ) hini
mandrel, tool post and i:%w&g;zg the regular  vise. B . t 1s —essentm the ,\ounf\) malcyxmst
a4 bar.  [lustrated in the manner illustrated. ,Ashould‘l\'now’/ the 11_1_11(1:1111011&115 of rivet-
Fig. 1 is a spring- i hon _ A The writer asks any mgt :] \\1?11119‘1’11 }ée xlIvetel(’I an(()l 1\vl;at.lcatn.
nmking technique oS ig. ,.;:;| ir sprdmf;s +cli‘c_:n e very of the readers to try not be sq l_c'd‘tc . n p_dunb 10' ll‘Ve S,
y formed in this way. and find simpler tool the heading is done while hot. When the
an ¢ p ools . X
o for making springs. body of the rivet cools do.\\'n. the dis-
17 you remember your first unguided tance between the heads shortens and
attempt at bending a pipe. you will the plates are F_hus'grlpped 5011(”-‘; X0~
\ S know how quickly the cold pipe will g_(i)t]hcr. tg'()ld 11'1:"“'”55(1 ls'}011'15't}pe1]‘23;
<l 5) buckle and flatten at the bend. The most S’f Cl on thin pla ?S “]“ 1 » }elel e 1,’ 3
dependable way to bend pipe is to follow ©ff T3 T fits the holes in the plates.
the method shown in Tig. 2 using I'he heading of the rivet expands the
ML? grooved pulleys, mounted on a stiff ])(_’d-‘_i of the river, making a tight hit,
GROOVED 7 ! picce of angle iron. To bend the pipe. provided the rivet is not too long.
PULLEYS : a 2 - o o o
it should be heated in the forge until An example of faulty riveting 1s
it attains a red color, placed quickly be-  shown at the bottom of IMig. 3. Here
; tween the pulleys an attempt was
S AR and forced around USE BACK OF COARSE SAW INSERT WOODEN PLUG made to rivet three
: BENOER. 1 the rolls with harid FOR CUTTING THIN TUBING. N TUBING T0 GRIP IN VISE plates and a casting
e MEL TED RESIN ¢ . L. e N
~ l pressure. I the L) jointly. The extra
pipe cools it should length rivet failed
be reheated and to expand before
watched  carefully heading up and
il | while bending. to under load the
ALSO USED FOR CONDUIT PIPE . avoid  flattening. plates shifted. In
S G AT | With proper heat this instance it was
= R | opel - ;
and by kecping the necessary  to  sub-
Fig. 2—This is the procedure to be followed  pipe well between (Continucd on

in bending pipe without flattening it.

practiced by some experienced men.
The method is used when only short
lengths of coiled wire are required, pos-
sibly a variety of sizes to work into
some experimental job. A simple bend-
ing handle as shown is used jointly with
4 round bar and a vise. The mandrel
bar is of the size needed for the spring.
The mandrel and spring wire arve all
aripped in the vise. The end of the wire
is passed through the bending handle

the grooved rollers.
mtricate bends can
he made in the pipe.

If pipe must be hent cold,
pour in melted rosin, using
a funnel, and plug the lower

| ! of the blade
end of the pipe. When the  sharp and in
rosin cools, the pipe can be  goodcondition.

bent quite sharply, while
cold, without danger of col-
lapsing. A tool for cold bending small
conduit piping. copper and hrass pipe,
is shown also in Fig. 2. This tool sonme-

TWO COARSE SAW BLADES REVERSED}
FOR CUTTING THIN SHEETS OR PIPE.

Fig. 4—Always
keep one part

page 247}

A '

/ USE THIS PART
USE REMAINDER OF BLADE OF BLADE FOR
FOR THE HEAVY SAWING. STARTING CUT.
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Sliced by
Infra-red
and
Ulira-

Violet
Rays!

o/~

lanetary vessel Arcturus leaves her dock on the earth @« (Iistm.lce‘of perhaps a‘m.ile. From this ball there
| y ) shot a blinding plane of light,—and the Arcturus fell

apart.”’

MAJESTICALLY, smoothly, powerfully. the gigantic inter- “Stevens made out a relatively tiny ball of metal . . .

for her regular trip to Mars. Built of the staunchest
metal, protected by deadly projecior ravs, the Arcturus has no
necd 1o fear the cosmic bodies hurling threugh space 1o chal-
lcnge her way! She can pass through ireacherous metcoric
swarms with ease.

Stevens, the crack computer of the interplanetary route and
a scientist of no mean ability, is on the ship, and so is Nadia,
daughter of the owner. It is while Stevens is showing Nadia
the ship that the crash comes! A crash impossible to explain
until Stevens investigates—only to find that their section has
been neatly sliced from the rest of the ship by powerful rays!

NG srore

Infra-red and ultra-violet rays of a velocity and power unknown _]ascmatmg-
to the earth or Mars! Jantastic—

Who are these mysterious invaders? What do they want where the
now with the castaways 1n space? incredible

“SPACEHOUNDS,” a new story by Dr. Edward E. Smith,
of “Skylarks of Space” and “Skylark Three” fame, is the nost
thrilling story yet f{rom the pen of this brilliant author.
Although Amazine Stories published the first of these three
vears ago, and the sccond last vear, every day still brings [~ =TT T T T T T ——————— — 1
request upon request to the publishers for the copies in which AMAZING STORIES,
these stories ill)]’)O&er(]. 381 Fourth Avenue, New York, N. Y.. Dept. 2507,

AND NOW—this new serial “SPACEHOUNDS”—beginning
in the July issue of AmaziNe Stories and by the same author,
is the most fascinating and amazing of all! Be sure not 1o
miss any issues containing these installments. Sign the coupon
on the right. and we will enrer vour subseription for a special
introductory period of 5 months for only $1.00—hecginning with
the July issue. Or

ASK YOUR NEWSDEALER TO RESERVE YOUR COPIES
JULY ISSUE ON SALE JUNE 5te—PRICE 25¢ L

meets the
possible!

Enclosed find $1.00, for which please enter my
subscription for Amazing Siories for the special
introductory period of five months. Be sure 1o
begin my subscription with the July issue, so that

i
|
|
|
|
|
| T will not lose uny of the story “SPACEHOUNDS.”
i
|
|
|
|
|
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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. Our book “HOW TO
GET YOUR PATENT” and Record
of Invention Certificate sent on request.
Delays are Dangerous in Patent Matters.
We Assist our Clients to Sell Their Pat-
ents. TERAMS REASONABLE. BEST
REFERENCIES

RANDOLPH & CO.

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

INVENTORS FINANCE
CORPORATION

Will send, free of charge. booklet giving information
coneerning the proper procedure for obtaining patents,
arranging payment on time to ecover cost of filing ap-
plication, thus assurimg immediate protection.
UNION TRUST BUILDING
WASHINGTON, D. C.

Chicago representative—N. E. HEWITT

Room 1853, 111 West Washington Street
= MAIL THIS COUPON NOW
INVENTORS FINANCE CORPORATION
Dept. C, Union Trust Bidg., Washingten, D. C.

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

PATENTS—TRADE MARKS

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

Information and booklet free

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

(AN BB

REGISTER YOUR
TRADE-MARK sy b 13 I d 151 4
REG. PATENT ATTORNEY PROF. ENGINEER

WHAT IS YOUR INVENTION?

Send me a simple sketch or a model for

Confidential Advice—Do It Now!

PATENTS

Write for Free Information, HHOW TO OBTAIN
A PATENT and RECORD OF INVENT
or send drawing or model for exami i
MILLER & MILLER, Patent Attorneys
Former U. S. Patent Oﬁicc Examiners
Dept. C, 1006 Woolworth Bldg., N. Y. City
261 McGill Building, Washington, D. C.

POLACHEK

TRADE MARKS

OW FEE

PARTIAL PAYMENT PLAN
SEND SKETCHES AND DERCRIPTION NOW
OR FREE BNOKLET

COPYRIGHTS

OR WRITE TODAY F

HARRY W. JOHNSON,

FORMERLY U, S, PATENT OFFICE EXAMINER
910 G Street. Washington,

Science and Invention

PATENT
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such matter as
is of interest to inventors and Inxtlcuhll\ 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 benenit of all
readers. 1f 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.

a nominal
question.
and ex-
Only one side of sheet should be written on.

Should advice be desired by mail,
charge of $1.00 is made for each
Sketches and descriptions must be clear
plicit.

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

Automobile Steering
Mechanism
(1271 Mr. C. E. Ludolph. Freeport.

Ilinois. points out the drl\umtdge> of a
new form oi steering for automobiles
which he has devised and requests our
opinion.

A. In addition to the advantages
which vou enumerate, there are many
disadvantages. but if the system were
properly designed and carefully devel-
oped with some sort of a sufety so that
in the event that the pressure drops in
vour system, the brake will automati-
cally be applied, we are of the opinion
that this idea presents something of
concrete value.  Your greatest d1ﬁuult_v
would be in getting some automobile
manufacturer to make use of this method
and apply it to the cars which he makes.
Unfortunately, vou did not send a dia-
gram with vour description and there-
fore we cannot comment further.

There are two wavs in which this ap-
paratus can he built: one of them would
he quite difficult to maintain in constant
operation.  We advise careful investi-
gation. development work in the form
of a model, and when the model proves
practical vou might proceed further,
hearing in mind of course that there is
no guarantee that the method will be
'1(uptu1 If the patent is broad and
basic, it will prevent anvone clse from
using a similar system during the life
of the patent.

Aeroplane
(1272) Mr. Rudolph Schertz. Youngs-
town, Olno. presents a copy of patent

No. 1,725481, issued on August 20,
1929, dealing with an airplanc capable
of landing on water and which suppos-
edly has great sustaining power because
of air pod\c s,in the fuselage and wings
and specially dgwmcd air outlets or cs-
capes. The auplane is also adapted for
ground landing. He claims that he has
something people have been looking for.
A. We do not see how your device
presents anvthing superior to existing
tvpes of machines. There are many de-
tails thercof which could not cven he
considered good engineering practice.
There is really only one way to prove
the value of this invention and that is to

make a workable flying model, man-
carrving size. This should not he dith-
cult nor extremely expensive. If the

device does what you claim for it. there
is a_possibility of developing the sug-
gestion in such a form that it will inter-
est financial backers.

There are today hundreds of airplane
patents, supposedly improvements  on

existing machines or radical departures
from present styles of aircraft, which
will never see the light of a successiul
market.  As to whether or not YOurs
will do so. depends entirely on its mer-
its. on your own ability and on vour
method of securing finances.

Glass Dispensing Rod

(1273) Mr. Joseph X. Labovsky,
Wilmington. Delaware, submits a sug-
gestion of a capillary tube to be fitted
to an iodine or mercurochrome bottle
for applyving the antiseptic directly to
the wound. Ile requests our advice.

AL The capillary applicator which vou
have designed is not\ in our opinion. a
marketable product. \The cost of con-
struction of the capillary tube is quite

high. The ml»bu stopper must be dif-
ferently constructed so As to operate
with this applicator and the capillary

tube is easily clogged up by a slight
cvaporation and crystalization of the
chemical from the solution.  Should the
capillary tube be clogged up. it becomes
impossible for anyone to clean out the
hore of the tube again. We do not be-
lieve that the product 1z a salable item.

Movie Advertising
(1274) NMr. A. L. Butcher, Maryville.
Tenn., submlts diagrams and (]C:s(,l‘l])-
tions of an invention for movie adver-
tising operated by cither a clock-work
motor or an clectrical motor. containing
an automatic rewind or a long, endless

film. He requests our opinion.

A. We do not see anything patentable
in the method vow\ have outlined. As a
matter of fact there are movie advertis-
ing machines on the market today which
are far superior in principle to either
one of the methods vou have projected
and will take much more film, housing
this in much smaller space.  We cer-
tainly do not advise further action.

Drafting Triangle
(1275) 1. TTull, Milwaukee, Wis.,
has submitted a new drafting triangle

which contains  an  adjustable letter
guide.,  ITe asks our opinion of the
~ame.

A. We believe the idea that you have
advanced is original and can probably
be made into a worthwhile marketable
item.  We would advise that you have a
patent search made to indicate the
thoroughness of the protection which
vou can sccure. We would also sug-
gest that you use some form of locking
means for securing the rotating disc so
that the disc cannot possibly shift. We
would aiso advise that the slant guide
be made in an adjustable form.

"
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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 is Iin my constant employ.

All drawings and spec-
ifications are prepared
in my offices.

My Offices
Just Across Street
From U. S. Pat.

Take the First Step Today — Action Counts
If you have a useful, practical, novel idea for any new article or for an M ]
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.
go lose no time. Get in touch with me at once by mailing the coupon
elow.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention to patent
and trademark cases. Our offices are directly across the street from the U. 5. Patent
Dffice. We understand the technicalities of patent law. We know the rules and require-
ments of the Patent Office. We can procced in the quickest. safest and best ways in
preparing an application for a patent covering your idea. Qur success has been built
on the strength of careful, efficient. satisfactory service to inventors and trade-mark
swners located in every state in the Union.

NEA O'BRIEy

ars R

Strict Secrecy Preserved— Write —
Me in Confidence \ et 0

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.
Fecl free to write me fully and frankly. It is probable that | can help you. Highest
references. But FIRST —<clip the coupon and get my free boak. Do THAT right now.

e

g i 7

No Charge for Information
O How to Proceed

The booklet shown here contains valuable information relating 1o patent procedure

at every inventor should have. And with it [ 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
an how to proceed and the costs involved. Do this NOW. No need to lose a minute's
time. The coupon will bring you complete information entirely without charge or

obligation.

Clarence A. O'Brien

Registered Patent Attorney

CLARENCE A. O’BRIEN

Registered Patent Attorney

53-J Security Savings & Commercial
Bank Bldg., Washington, D. C.
=
Suite 1106, Dept. D-13, Woolworth Bldg.
New York City
Please send me your free book. “Ilow to Obtain a

Patent,” and your '"Record of Invention” form with-
out auny cost or obligation on my part.

Member of Bar of: Supreme Court of the United States; BEYHE0 ST T LT T 6.0 T2 0L S B 2o/ T ST

Court of Appeals, District of Columbia: Supreme Court,
District of Columbia; United States Court of Ciaims.

PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS (Important! Write or print plainly, and address office
nearest you)

S S A S O P O W A ey I |
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ELECTRICAL
ENGINEERING

Complete Course in One Year

A _coxcisg, comprehensive course in Elec-
trical Engmeermg for ambritious young men
of limited time t{o prepare them for the
oppor!umtms offered in the electrical field.
38 years' e\'penence assures you maximum i
training in minimum time.

Theory and Practice Combined
Theory and practice arc closely interwoven
in classroom and laboratory. Mathematics,
Engineering Drawing and Intensive Shop
Work. Students construct motors, install
wiring and test electrical machinery. Fire-
proof dormitories, dining hall, laboratories
and shops.

Bliss Men are in Demand i

I and hold responsible technical and esccutive

positions. Catalog on request.

B LIS ELECTRICAL

SCHOOL
147 Takoma Ave., Washington,

Xt

D.C. |

UNPATENTED IDEAS

~~ CAN BE SOLD

I tell vou how and help yvou muke the
sale. Free particulars. (Copyrighted)

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

INVENTIONS

PROMOTED

Patented or T'npatented. In husiness over 30 years,

Nend drawing and description or model, or write
for information. Complete facilitiex. References.

ADAM FlSHER MFG. CO., 205 D ,Enright, St. Louis, Mo.

who derive larg-
est profits know
and heed certain

INVENTORS =i

jacts before applying for patents. Qur hook,
Patent-Sense, gives these facts; sent free. Write

LACEY & LACEY

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

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.

In July AMAZING STORIES

SPACLROUNDS  OF IPC, by ldwawrd E
Smith, Ph.D. (A Rerial in three parts) DParg 1.
And now that the “Skylark™ hasx found a
detinite plice for ifself in the realm of future
seience fiction, who can dounbt the possibilities
of interplanetary travel? If there remains any
doulit thar Iir. Niith is= 2 maester of scienthic
fictional clasxies. hegin this new serial,

THE METAL MONKTER, Ly Otlix Adelbert
Kline,  Relatively speaking, man has dely
only an infinitesiinal disrance bhelow the su
of rthe earth.  What is deep in the howels hf
the earth, what comedies or tragedies mizht
be enacted there, or what strides in develop-
ment might he found, are all absorbing sub
Jects for speculation for geodetic science stu-
dents

CLEON OF YZDRAL. by P. Schuyler Miller.
The captivatiug principle of life, for all we
know, may be nothing but an energy forin, as
light. hear, electricity, ov matter. In other
words—a  disturbance in space or cther. s
such, it may well be found combined with any
other energy form-—light as well as matter,
and with a resulting intelligence,  This story is
a parallel ta ““Throngh the Vibrations,
THE STOLEN CHRYSALIS, by J.

Rogers

Ullrich. Our older readers will remeniber the
author of "The Maon  Strollers. Our new
readers  will  be quiek  to  appreciate M.
Ullriel’s work.

THE RAID OF THE MERCURY, by A. A,
Johnson. Here is an entirely new slant on
the possibilities in the future for air travel.

Won't the car-thieves have a hard tussle when
the world becomes air-conscions?

Other unusual scientific fiction.

a stiffly
[

Science and Invention

July, 1931

Among the Inventors
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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,
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-

can we furnish
Attorneys who
Copies of patents

nor

Roller Skate Given Miniature-
Automobile Appearance

L dll like to ewbellish e play-
toys that we use. The boy buys
a shiny lamp for his bicycle and the girl
starched new dress for her

N

"‘--..,-..-- T e iter

m the

H.

less
so 1t seems lo us, Mr.
Dupuis las designed a roller skate that

favorite doll.  And wore or

sanie spirit,

looks like a Liliputian wmotor car. H:
states that the extra melal parts tha
make up the body of the car will hold
the fool of the weurer furmly (o ihe
skate and afford him considerable pro-
fection wl the same time. A music box
is so connected with the wheels that it
sounds  continually  while the skate
motves.  Kefer to patent 775.895.

Revolving Cylindroid Airplane
Propeller

IRCRATFT design  wundergoes  so

many changes, some radical, many
merely slight modifications of existing
constructions, that one is nol «i all swr-
prised by the appearance of « new and
revolutionary working plan.  The air-
plane thal 1s the subject of patent
1,790,162 aussigned to Mr. P. Muiwurn
15 provided with « revolving hollow lLithe
mstead of « propeller. Tlis tube has
{50 SCO()/’.\‘ located at dls [ront end
which is closed except for slits leading
from these scoops i(nto the duterior of
the tube. The terminal end of the tibe
is open. . operation the scoops are cx-
pected to gather in the air wnnedately
in front of them, thus creating an arca
of rerefication, and deliver this air lo
the wnterior of the tube. Thence it will
be expelled through the rear aperture,
cansing the plane 1o move forward. The
combination of the two effccls is ex-
pected to prowide wmotion.

The scoops
which are ex-
pected to
gather the air
are plainly
Shown.

Planetarium-Clock

QUNTLESS students cager 1o ob-
serve the movements of the betler
knowwen celestial bodies lhave built mech-
anilsms which are working wodels of
the solar system. Mr. Towasevich fol-
lowing in their fooisieps has construc-

ted an  all-ecmbracing  device. -
cluded in his conception, as noled in
patent number
1,770.820. we «
regular time-

picce and a cal-
endar showing
the months of
the veur, besides
a most intricale-
Iy arranged set
f units repre-
sciting the more
famiiar heaven-
Iy orbs and their
notions.  An
electric lawmp
takes the  place
f the sun. The
entire device 1s
driven by clock-
work.

A Motor-Driven Rotary
Rudder

I"DDIERS have always been thought
of as plune surfuces, and most iin-
provemnents tn thew design have been at-

tempts at providing better weans of con-
trolling their movements. Howcever, at
least one inwentor has (luﬁ(ulcr/ from
the usual fovin.

Mr. Lustis® Corcoren, as-yoted in
patent wmber 1,777,912, hus designed a
rudder which conyists of 1700 Congritons
cones, mounted boase to buse. 1hese
are provided with spiral grooves or
helives of identical pitch, one right-
hranded and the other lefi-handed. Wien
ilie device ts rotated by a nolor the re-
action of the wuater tends to twn the
ship to right or left uccording to the
direction (n which the rudder is revoly-
1y,
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Overhauling the Car for
Week-End Trips
(Continued from page 239)

supply of oil is in the reservoir.

The battery water will evaporate
more rapidly on long drives in warm
weather; check this up. It is advisable
to test for a loose timing chain, adjust-
ing where needed and also to check the
ignition  timing. as a late spark will
cause the engine to overheat. The car-
huretor mixture should he cut down as
far as possible, for the engine will op-
erate Detter if the fuel is burned up
clean. The hrakes are highly important
on long trips and should be adjusted in
view of traffic conditions. The lubri-
cant in the transmission, differential
and universal may thin and leak out on
hot dayvs. so it is advisable to check this,
adding heavyv grades of lubricant.

All tires should be good. the spare
shounld be good. and an extra tube is
worth dollars when miles from a garage.

When the engine knocks because it
has accumulated carbon, only gasoline

INACCESSIBLE BRAKE
LINKAGES CAN BE REACHED
WITH THIS LUBRICATOR

WIRE ON END OF
OIL CAN SPOYT —

\ RIMS LUG BOLTS WILL
{ RUST. SEVERAL DROPS O_E

\‘ [ ?wu PREVENT THIS.

REAR AXLE BEARING
WHICH IS OF TEN NEGLECTED

BRUSH AND CAN OF
CRANKCASE OIL FOR
SPRINGS -

with non-knocking properties can be
used with any sarisfaction. The job of
removing the engine head to scrape
away carhon is one each motorist would
avoid, but is the most dependable.

A method used by some motorists,
with good results, is shown in Fig. 4,
consisting of means for injecting de-
natured alcohol into the engine. In this
the injections of alcohol loosen the car-

|

l

|

i

bon and it is blown out with the ex- |

haust.
cvlinders after the engine is speeded up.
It is left for two or three hours and the
engine is started. Incidentally alcohol
1s excellent to clean spark plugs.

So many places on the automobile are
not oiled simply hecause it is not pos-
sible to easily reach them. Many joints
and links in brake systems, spark and
throttle connections are thus neglected.
If the owner will provide a simple
heavy wire extension for the oil can, as
shown in Fig. 5, these and other inac-
cessible points can be reached.

The alcohol is sucked into the |
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FOR THE PROTECTION
OF YOUR INVENTION

OUR OFFER:

YOUR FIRST STEP—The inventor
should write for our blank form,
“RECORD OF INVENTION.”

Before disclosing vour invention, a

il sketch and description should be
}f[ i made on our “Record of Invention
;rﬁf} 3108 S 'v%jljﬁ: Blank”, signed, witnessed, then re-
;1"ﬂ5[ﬁfﬂJIEﬂm_m3f¥$ﬂ%; ¢ turned to us and we will place it in
11?3}%7’& _W,_, : }mm our fireproof secret files. We will also
\'ﬁj}ﬁ *{ﬂ }}_ ‘,*—r,‘Tfllr 43 give our opinion as to whether the
\\:!!qa‘ %&Q 2 »{g . ¥ invention comes within the Patent

s a]\ ¥ E* Office definition of a patentable in-
»’3”&& NS /—"'@ vention. T'his “Record of Invention”
LN will serve as ‘“proof of conception”

until the case can be filed in the
Patent Office. There is no charge

Our New Building Nearly Opposite U. S. . A A i
or obligation for this service.

Patent Office Specially Erected by
Us for Qur Own Use

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

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Patents. Our Methods,
Terms, and 100 Mechanical Movements jllustrated 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 Foreign 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
Office.  You should send us a model, sketch or photograph with
a description of your 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 rthe total cost of a patent be paid in one
payvment. \We permit our clients to pay for their applications
in three installments as the preparation of tiie application pro-
gresses in our office.

ALL COMMUNICATIONS AXND DATA STRICTLY SECRET
AND CONFIDENTIAL, INTERFERENCE AND INFRINGE-

MENT SUITS PROSECUTED. OQur Large. Comprehensive Or-
ganization has been established for 30 years and offers I’rompt, Efficient and Personal
Service by experienced Patent Lawvers 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

FREE J VICTOR J. EVANS & CO.
COUPON , Registered Patent Attorneys: Established 1888

- == ===t MAIN OFFICES: 715 Ninth St.,, Washington, D. C.
BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 1640-42 Conway Bldg.,
Chicago, 1ll.; 514 Empire Bldg., Pittsburgh, Pa.: 828 Fidelity Phila. Trust Bldg., Phila-
delphia, Pa.; 1010 Hobart Bldg., San Francisco, Calif.

Gentlemen: Please send me FREE OF CHARGE your books as described above.

Address. ........... ... .. .. ... .. .....
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What's New in Radio

New Pentode Tube

HE Arcturus Radio Tube Com-
pany has recently marketed a
power output pentode. designated
as the Type PPZ. The purpose of the
pentode, in  comparison with triode
power output tubes, is to provide a tube
having a high mutual conductance and a
high power sensitivity. Because of its
high power sensitivity the pentode de-
livers an output of 2.5 watts with 11.7
volts input as compared to the -45 triode,
which delivers a maximum output of
only 1.6 with an input of 354 volts.
This factor permits
the operation of the
pentode at maximum
output directly from
the detector tube. The
amplification  factor
of the Type PZ pent-
todeNs 93 as compared
o 3.8 with —45 power
output triodes. Both
of these factors in-
crease the amplifica-
tion sufficiently to ob-
tain maximum power
output with a single
a. 1. stage as com-
pared to the usual two
stages.
The characteristics
of the Arcturus Type PZ pentode are:

volts
amperes
) volts
millizmps.
6.5 volts

Filament voltage..... 2.
Filament current..... L
Plate voltage........ 2
Plate current....... oD,
Control grid bias..... 1
Space charge grid po-
tential ... ...
Space charge
current 7 milliamperes
Cathode grid potential 0%
Plate impedance. .. .. 38.000 ohms
Transconductance ... 2.500 micromhos
Amplification factor.. 95
Power output........ 2.5 watts
—
*As the space charge grid is connected to the
center of the flament the potential is substantially
zero,

MO
TR ARSTRIN

250 vaolts

The pentode, it is stated., is four times
as sensitive as the —43 power tube—a
property of no small economic impor-
tance when considering output. detector
overload and pre-amplitication. 2

New Period Cabinets

ORE than ever before, radio sets

have come to be regarded from
a home decorative angle. and today
a radio cabinet must be worthy of the
- same close inspection that might “be
"bestowed upon any other fine picce of
furniture. It is for this reason that
Stewart-Warner have produced a line
of cabinets designed to follow the lines
of various “period” furnishings. In-
.stead of reproducing the ornamentation

with inexpensive “moulded carvings”—
plastic composition that dries to brittle
consistency and cracks or chips in use—
the new cabinets are embellished with
genuine wood carvings, cut deep into
the surface of the solid wood.

An old Lnglisht original provided the
design for the "St. James” period model
illustrated on this page.  The cabinet
tront is ~olid walnut, carved deeply in
Ilizabethan motif and provided with
sliding door. The overlays are redwood
hurl.

The Series 100 chassis installed in
these cabinets has a sturdy. welded steel
frame and uses an  improved tuned
radio frequency, 8-tube, screen-grid cir-
cuit t]lzl\t,. will not oscillate. New type
resistances I)I‘C\'e]\]\t trouble from this

2

source. The switch knob has been
climinated from the panel. the switch
turning “off " and “on” as the volume
control is turned. The audio system is
entirely new. extending perfect tone re-
production over a far wider range than
heretofore has been considered possible.

Meter Promotes Tube Sales

HE new Tube-Seller just anuounced
by the Jewell Electrical Instrument
Company provides the radio dealer with
a totally new method of merchandising
vadio tubes.  These Tube-Sellers are
“full vision™ tube merchandisers.  Tube
values  are read om—two  meters—a
large easy-reading demonstration nicter
which  faces the _customer—a  small
meter on the test panel for the con-
venience of the salesman. Both meters
read together and accurately indicate
tube condition.
The Dbig indicating meter wins cus-

LET USTEST YOUR,
TUBES LVERY. MM THY

Lk TLHEM ofce
Y A VEAR

Pottern 213 Demanstration Meter

Rt

R
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The new Stewart-Warner "St. James"
period model, with sliding doors to
close off the front when the set is
not in use. Left—The chassis of the
tuned radio frequency, 8-tube screen-
grid receiver. The volume control
(right-hond knob) aperates the line
switch.

tomer confidence just as do the double
scales on grocery aund meat market
weighing  machines.  Pattern 213 is
claimed to be the tinest tube merchan-
diser and the’ 1i6st convenient tube
checker ever produced for the radio
dealer. [t i~ complete in every detail
for rapid and accurate tube testing.

o

Pattern 219 Tube Seller

Such features as a pre-heater and short
checker, rotary filament voltage switch.
and a means for testing output pentode
tubes are provided.

The Pattern 219 Tube-Seller offers
the advantages of the large demonstra-
tion meter, Pattern 2137 used in con-
junction with a couhter-type tube tester,
the familiar Jewell [Pattern 209. The
demonstration meter is connected by a
ten-foot cord. This instrument tests all
standard types of tubes. Output pent-
odes may be tested.




July, 1931

Science and .Invention

Answers and Prize Awards in
April Puzzle Contest

First Prize, of $10, is awarded to:

Irederick K. Loescher, Riverview

Manor, Harrisburg, Pa.
Second Prize, of $5, is awarded to:

Ernest R, Churchill, 4846 Carroll-
ton A ve, Indianapolis. Ind.

The ten prizes, of one dollar each, are
awarded to the following:

W. B. Rasmussen, 600 Campus Ave,
Pullman, Wash.

Thos. R. Lannon,
Jacksonville, Fla.

A. Maxson \Smith, 900 Title Insur-
ance Building., Los Angeles, Cal.

W, Dungson, 143 Washington St.,
Newark, N. J.

Simon Nelson, 1321 Jefferson
N. E., Minneapolis. Minn.

R. A. Powell, 2928 11th Ave.,, Co
lumbus, Ga. N

Paul E. Grof, Hooversyille, Pa.

Alfred J. Corns, P. O. Box 217,
Glen Morgan, W. Va.

P. C. Braendlein, 6361 Falcon Ave.,
North Long Beach, Cal.
Arra Steve Avakian.

address.)

Solution to "Buffalo Bill's Ride"
LT us call the distance that the army
marched during the time that Bill
was making his way to the head, N
miles.  So the army moved X, and Bill
moved 30 plus X miles. Then Bill.
returning, must have gone back that
distance X miles while the army moved
forward 30 miles minus X. Thus we
have the statement in proportion
" 30 plus X is to X as X is to 30

1816 Pearl St

St.,

(Please send

minus X. The value of X squared
proves to he 450; and X equals
21.21320343 plus.

Buffalo Bill traveled 30 miles and
twice that distance X. a total of

7242640686 plus miles.
Solution to "The Clock Race"

T was told that the warm clock
gained one minute per hour on reg-

ular time, while grandfather’s clock lost
two nminutes per hour, as compared with
correct  time.  Therefore, in every
siNty-one minutes of its progress the
alarm clock gained three minutes upon
its rival.

At the end of the race the alarm clock
was sixty minutes ahead, so we have
hut to divide sixty by three to learn
how many sixty-one minute stretches
the alarm clock had run in the race.

Twenty times 61 gives us 1.220 min-
utes as the dial distance covered by the
winner.  This cquals twenty and one-
third hours, which deducted from 8
oclock takes us back to 11:40. as the
standard time at which the race must
have started the previous morning.

Soluts

n to "Dissecting the Clock
Dial"

HE accompanving  diagram  illus-

trates how the clack dial can be di-
vided mto five parts, cach of which con-
tains numbers totaling to 16,  Either
NT or ITT may be split in forming the
upper groups.

For the Home Machinist

(Continued from page 240)

stitute. body bound holts. Tt is never
advisable to make rivets too long, or the
work will not hold securely.

Where rivet heads interfere with as-
sembly, it is possible to counterhbore and
sink the heads below the surface of the
parts. as illustrated in Fig. 3. lower
right view. There is no set rule for
the length of a rivet before driving, but
it is safe to make the rivet one third
longer than the thickness of the plates,
especially if it fits loosely in the holes,

All mechanics know how 1o use a
hacksaw, but not all know how to get
best  results. Fine  hacksaw  Dlies
should be used to cut light sheet metal,
thin tubing and hard steel. TFine hlades
should also be used for cutting bhrass,
copper and wrought iron pipe. The
saw blade should be strained or taut in
the frame and worked at a speed of 50

strokes per minute for hest results.
Where thin tubing is to be cut and no

fine blade saw is at hand, an emergency
method is to cut this with the hack of
the blade. A wooden plug in the tubing
will allow gripping in the vise, as shown
in Fig. 4. Another method of using
COATSe SAWS on pipe is to use two blades
in the frame, these being  reversed.
These  methods  avoid breaking  the
teeth out of the blades or breaking the
blade in half,

For steady use of a saw. it is best to
start the cut with the sharpest teeth in
the blade. Many experienced mechanics
reserve the rear end of the blade for
starting cuts, and use the forward end
for heavy cutting off. If this method is
followed. therve is always a sharp part
of the saw available, to cut through the
tough skin of a casting or forging.

RUDOLPH L. DUNCAN, President, RCA
Institutes, Inc.. Member, Institute of Radio
Engineers; Member, Radio Club of America:
Member, Veteran Wireless Operators Associ-
ation; Captain, SCR, United States Army,

A Radio
‘message

To men who are

looking ahead!
by R. L. DUNCAN

NLY a few men will read this mes-

0 sage .. .but they will be the type of

men’in whom I am personally inter-

ested. For such men...I want to open the

door to thorough training in radio. And the
coupon below is the first step!

RCA Institutes, Inc., (formerly the Mar-
coni Institute) was founded 22 years ago
for one purpose. To produce graduates who
will be of ralue to the radio industry. If our
Institute never made a penny ... but did
succeedinlifting the standard of radio
technicians, engineers, and merchandisers,
we would consider our work a success!

Naturally, we want our message to reach
asmany men as possible. Sowe founded
resident schools in four metropolitan cities.
Then we opened our courses to men all over
the world who cannot afford to giveuptheir
positions. Thousands of our students study
athome in theirspare time. With theequip-
ment we furnish, they have their own radio
laboratory right at home! You, too, can start
your course at home any time!

Our courses cover the entire radio field.
We train beginners who have had no pre-
vious knowledge of radio. Advanced stu-
dents take our more technical courses. But
whatever branchof radio interests you...is
all ready for you to study, The cost is sur-
prisingly low for the training you get.

As the oldest radio school in America, we
have given training to nearly 20,000 men.
Many of these are now executivesand engi-
neersin the largest broadeasting and manu-
facturing companies. Butnoneofthese
arrived overnight. Nor will you. Your suc-
cess depends on how well you train yourself
-. - how hard you work. But we will help
you.lpersonally invite you to write to
me for our free book that gives you the
complete story.

RCA INSTITUTES, Inc.
= e ——— o o ——
RCA INSTITUTES, Inc.

Dept. EX-7

75 Varick St., New York, N. Y.
Gentlemen: Please send me your FREE

book which tells about your laboratory
method of radio instruction at home,
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rinkles and Recipes

To Clean Soiled Walls

REPARLE a smooth

cooked starch, a little
thinner than for starching
clothes, and apply this in a
light coat_over all walls and
ceiling, usiug a brush to put
it on or a clean cloth. In one-
half hour you can wash off
the starch with clean cloths,
wrung out of warm. soft
water. All smoke, grease
and dirt will come off easily,
without injuring the hands.

—Maud Forbes Baker.

Sawing Square

HE next time you saw a board. try
this stunt. Place the saw upon the
surface of the board. Now if vou look
into the saw blade you will sec the re-
flection of the edge that the teeth strike.

REFLECTED EDGE
OF BOARD

Set the saw until the hoard edge reflect-
ed in the saw appears to meet the same
edge of the board on the opposite side
of the saw. If vou get this reflection in
this manner vou will he able to cut the
bourd exactly square—J:. KNeyarts.

"Lawnmower Wheelbarrow"

AKE hold of the handle of the

lawnmower and turn, it over so that
the roller is.in the air. Place a suitable
box on top of the handle tlush with
roller and tack with a couple of shingle
nails. It is best to place the box length-
wise across the handle.  The box can
easily be pulled off for mowing. This
will work excellently for hauling gro-
ceries and other articles.—Herbert I'isk.

v

First Prize, $5.00

Practical Use for Old Auto
Wheels

LD auto wheels, rustic cedar posts

and rails were used to coustruct
the fence pictured heve.  The com-
pleted fence attracted much attention

because of its oddity; the contrast of
the rustic cedar and symmetrical wheels
had a touch of beauty.

—Eugene Keyarts.

Y ' .”"1
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To Inflate Beach Balls

O inflate beach balls. foothalls and

volley Dalls having valveless stems
is a difhcult task when performed by
mouth. An adapter which can be con-
nected to a regular tire pump is very
convenient as well as sanitary. This de-
vice can easily be made hy anyone from
an old inner tube valve, with a nile. The
first illustration shows the inner tube
valve hefore being converted; the fin-
1shed product is also shown.

To make, just cut off the valve stem
close to the locknut on the inner tube,
then file to a taper as shown. It is
ready for usc. To use, screw the
threaded end into the hose nut of the
tire pumip. then imsert the pointed end
into the stem of the ball vou wish to
inttate.—P. C. Kangieser.

[

$5.00 is paid each month for the best

Wrinkle or Racipe accepted and pub-

lished in these columns. All others used

are paid for atregular rates. Address:
] Editor, Wrinkles and Recipes.

Belt Cutting

ERE is a good belt cut-

ting kink that will in-
sure straight running of the
belt, although the joined
edges are not cut square.
The sketch shows methods
clearly. In the top figure
the belt is prepared for cut-
ting and the lower one
shows how the two euds
will meet, after the opera-
tion is completed.

Twist the helt, place the
two ends one on top of the
other as shown, with both
smooth surfaces either on
the inside or on the outside, and the long
edges lined up. Then cut ihrough both
pieces together. [f cut square or at
any angle, the edges will join perfectly.
—R. C. Demary.

Convenient Auto Road Map
Arrangement

OAD maps which must be unfolded
and folded, and perhaps frequently
referred to. are always troublesome to
handle in traveling about in an auto-
mobile. The accompanying illustration,
however, shows an arrangement by
which reference to such maps is made
especially easy and convenient. It con-
sists of a simple roller device attached
to the front framework of the en-
closed car, beside the driver’s secat, for
bringing the map or maps into use and
disposing of them afterwards. It is as
easily operated as an ordinary window
shade. The arrangement entails only
the use of a window shade of the spring
roller tvpe, together with the map and
a few stickers to hold it in place.

ROLLER
ST STICKERS

T —
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How and Why Tools Cut

(Continucd from page 217)

prevent the boring head from swinging
ff center as the brace turns the tool.
The resharpening of the spurs and cut-
ters must follow the original angles
and shapes, and as the tool is of the hest
quality high carbon steel, hardened and
tempered, nothing should be done which
would raise its temperature high enough
to disturb this heat treatment. It takes
from 40 to 50 diﬁ'crcnt operations to
produce this highly developed circular-
culting auger bit. once known by the
Old English wagon builders as their
nau-ger. hub-gore, and later hyv the
Anglo-Saxons as a nafe-gar, or neve-
spear, for plercing the hole in the nave,
hub, of the wheels of their carrs,

Of course cutting tools are not con-

fined to wood-working. nor are theyv
limited to those operated by hand-
power. Some of the most remarkable

actions of tools can be observed in the
cutting of metal, and it is (uite essen-
tial to understand why these tools cut.
For example, a metal job revolving at
high speed in a lathe and forcing over
the edge of a too!l a long spiral of metal
is indicative of more than merelv a re-
duction or diameter or change of form
of the metal. There are at least three
important essentials to be considered in
such work, ie., the wear of the tool,
the quality of the cutting. the cost ot
power to drive the tool. These lead to
a consideration of the three following

actions of the tool as it removes the
metal :
N Fig. 8 — Wedging,
y, tearing, shearing ac-
tion of tool when
\ cutting steel in the
lathe.
STEE
ADVANCE L CHiP
GAP
4
£
e
Q
5

(a) Wedging. This is not quite the
same as the use of 4 wedge for splitting
wood. where both sides of the wedge
are in action. In metal cutting the
wedging action is a single one, and it
occurs between the cutting edge and the
adjacent lip surface of the tool. Fig. &.
The 1mportant result is that the pres-
sure necessary to accomplish the wedg-
ing action causes an adiancce-gap to be
formed in the metal being cut just
ahead of the cutting edge of the tool.
The advancing edge of the cutting tool
is. at least while a heavy cut is being
taken, under less pressure than is the
tool surface a short distance back of
the cutting edge. This allows the tool
to run at higher cutting speeds than
would be possible if the cutting edge
received the same pressure as does the
lip surface close to it.

(b) Tearing. TFollowing the wedging
effect of the tool on the bhodv metal.
there is a tearing action which forces

the musses of grains apart and forms
the chips and shavings, which strike the
tool just back of the cutting edge, tlow
on over the top of the tool, and are
Lroken in short sections by a final
shearing action. The cutting speed and
teed partly determine the effect of the
cutting action on the metal, whether
surface be left smosth or rough.

Fig. 9—Rough inside surface of the shavings
shows the correct cutting action. Smooth out-
side is an indication of the burnishing effect
produced by the rubbing of the metal upon
the top of the tool back of the cutting edge.

(¢) Shearing. i a good size shaving
from a piece of steel is c¢xamined, it
will he seen to have cross-lines closely
formed along its entive length. Fig. 9.
These mdicate the shearing action on
the metal after it has heen torn loose
by the wedging eitfeet of the tool. The
chip. instead of Howing away from the
tool us a long straight piece. is by the
shearing action regularly broken across
its width, and thus takes the form of
a shaviig.

Hence, the action of such a cutting |
tool might be describing as that of
wedging the edge of a tool into the

metal. which causes one mass of grains
to be torn loose from those of the bodv
metal. Tollowed by a shearing action
which breaks the chip crosswise and
forms it in a shaving.

(dy Heat of cutting.  As the heat
produced at the cutting tool is an unde-
sirable element, its source should be
considered. It is generally conceded
that it is caused:

1. By the release of the encrgy rve-

quired to hold the grains of metal to- |

gether,  That ts, when one mass of
grains is torn from the mass forming
the hody metal. the power of cohesion
which held them together is relcased
in the form of heat. This is called the
Atomic Heat, and it makes itself felt
at rthe most sensitive point, which is the
cutting edge of the tool.

2. By the friction of rubbing of the
chip on the tool at several places. par-
ticularly on the top where the chip
strikes in its downward movement aud
15 turned upward.

The total amount of heat from these |

sources will show itself at three princi-
pal points. i. ¢. in the job being cut. in
the metal removed, and in the tool. The
increase of temperature of the job and

of the tool is in most instances of con- |

siderable importance, and particularly
affects the cutting efficiency of the tool.
Hence carefully prepared lubricants must
be used, which are made to flow over
the tool at its cutting edge and thereby
Leep its temperatire as low as possible.

the |

$1260 to $3400

A YEAR
PICK YOUR JOB

Men — women,
18 to 50

These are steady positions. Strikes. poor husi-
ness conditions. or politics will not atfect them.
CGovernment emplovees get their pay for twelve
full months every year.

$1,900 to $2,700 a Year

Railway Postal Clerks get $1.900 the first year,
being paid oun the first and hfuunh of each month
879, 17 each pay day. Their pay is quickly in-
creased, the maximum being $2,700 a year.

| $112.50 each pay day.

Railway Postal Clerks

Railway Postal Clerks, like all Government em-

ployees, lave a ycarly vacation of 15 working

days (about 18 days). On runs, they usually work

3 days and have 3 days off duty or in the same

proportion. l)mmg this off dnty and vacation

| their pay continues just as though they were work-
ing. They travel on a pass when on business and
sec the country. When they grow old, they arc
retired with a pension.

CITY MAIL CARRIERS, POST OFFICE
CLERKS

and automatically increase $100 a vear to $2,100 and
$2,300. They also have 15 days’ paid vacation and a
41 hour week. ity residence is unneecessiry.

GOVERNMENT CLERK—FILE CLERK

Salary $1.260 to $2.500 a year.
filing work in the various
Washington, D. C,
country.

Pleasant clerical and
government departments at
the

!
i
’ Clerks and Carriers now commence at $1.700 a year

and other cities throughout

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
silaty  very low.
T GET  $1.900
YEAR?  HAVE
ANY ASSURANCE
THAT A FEW YEARS
FROM NOW YOU WILI,
GET_ $2,100 to $2.700 A
YEAR?

YOU CAN GET THEM

Txperience is usually un-
necessary., and political in
fluence is not permitted.
Let us show you how.

GET FREE LIST OF POSITIONS

Fill out the following coupon. Tear it off and mail
it today—now. at once.

This investment of two cents for a postage stamp may
result in your getting a Government Job.
-

FRANKLIN INSTITUTE
Dept. D-176, Rochester, N. Y.

Rush to me entirely free of charge (1) a full descrip-
tion of the position cherked below: (2) Free Copy of
32-page hook, '‘How to Get a Steady U. 8. Government
Job; (3) A list of the U. 8. Government Jobs now
obtainahle: (4) Tell me how to get a Goyernment Job.
[J Railway Postal Clerk ($1,900-$2,700)
1 Post Office Clerk
[OJ City Mail Carrier oo ,
1 Rural Mail Carrier .. {52,100-$3,300)
[J Government Clerk-—File Clerk. . (81, 260 $2,500)
7] tnspectors of Customs ........ .. (82, up)

[J Prohibition Agent .................. ($2 300 SZ 800)

Address

Use This Coupon Before You Mislay It
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This Department Is Conducted By and For You. Expressions of Opinion or Comments
Are Welcome. Please Address Them to Safety Valve Editor, in care of this publication.

Blindfold Trick

AS a reader of vour fine magazine for
vears, | am writing this letter, which
you may answer in your “Safety Valve”
columns of Science & INvENTION,

Recently in a
local theatre I
witnessed so-
called ““Telep-
athy.” I do not
believe in  that,
nor in “Spiritu-
welism.” The
séance took
place as follows:

A lady  was
seated on the
stage while a
man proceeded
to blindfold her: first he pasted paper stick-
ers over her eves, then put a wad of cotton
over them. next he tied a cloth around her
head. and another cloth triple-folded went
over that.

The gentleman then announced that the
voung lady would describe and find any ar-
ticle shown 1o her Iy him.

Sitting in the ninth row from the front
and fourth seat from the end, T otfered a
pencil to the man. which he took, and raised
over his head, as though showing it to her,
then gave it back to me. T put it in my vest
pocket. He then motioned to her with his
hand. In the meantime not a single word
was spoken, the gentleman's lips did not
even move, which, by the way, I was watch-
ing. thinking that through some sort of radio
hookup, he managed to talk to her. lle mo-
tioned to her, and she walked off the stage
and out into the aisle, always in full view
of the audience, the man was making mo-
tions as though directing her. Slowly and
hesitatingly she walked over to me and took
from my vest pocket that same pencil.

Can vou explain this? 1 still say there
is a trick to it.

Arex MisLay,
Clexeland. Ohio.

(e do not wish to ecxpose any of those
iricks that are used by theatrical performers
and thus interfere with thelr trade of fur-
nishing entertainnient to the theatre-going
populace.

I this cuse. we do not belicve that the
performance twas given as a gemuine tele-
pathic demonstration. Qur own My, Dun-
ninger is carable of doing niore than this, but
he docs not  claim supernatural  poweers.
He openly states that lis system can be dupli-
cated by anyonc who is willing to put in the
years of practice required to perfect the
method he uses.

There are many waxs tn which stunts of
this nature can be produced. Il is simple
to look down wnder paper stickers. Wads of
cotton placed over the eyes ald the sight rather
than impair it. The performer niay mercly
look down along the bridge of the nosc and
see the fect of the assistant in the aisle. The
feet signal the performer. In another method,
the cntive performance is pre-arranged. It

is kiowen that people who go to « theatre will
hold up a ticket or card. pencil, pen, kerclicf.
#ing or coin. The assistant will spot these
varions articles as any member of the andi-
cnce holds them abotve his head and cstablish
the pre-arrangement.  Then hie need nerely
awalt the foot signal which indicates Tuto
cohiich aisle the performer is to travel for the
secreted object.  The thivd method is a sig-
nal given to [h‘e\n/wrafor. In this method a
person back of the back-drop spots the ar-
ticles through a pair of glusses. and tele-
phones the message to the performer: and the
fourth 1s a code which may be delivered Ly a
slight clicking sound heard in the receiver
conveniently fitted into the car of the per-
former and actuated by a key held in the
pocket of the assistant.

e do not claim that any of these methods
were used o the demonstration to which you
allude, but we will go on record as saying
that the demonstration twas not genuine
telepathy.—LEpiror.)

More About Archery

OOKING through the March issue of
Sciexce axp IxveExTtiox [ was happy

to find an article on archery, hut as [ read
it 1 gradually cooled off and ended up won-
dering whether
vou are in the
habit of accept-
ing material on
other subjects,
without assuriny
vourselves  that
it is up to par.
I believe, how-
ever, from long
acquaintance
with your maga-
zine, that this
must be an ex-
ception.  Mr. C. I

Alder
arotysed the interest of a good many of your
re:l(lki}t\'s and so as not to disappoint them,

undoubtedly

may X suggest.that you obtain. from an ac-
complished archer, an article that will set
vour readers right and tell them a little more
about the use of the equipment.
N Svexp AL Huka,
Buttfalo, N. Y.

(OFf course the voung laudx who posed for
the picture did not know a thing about
archery.  Her stance, pardon us. that word
is a qolf term. her position is not what it
should be, but a little practice. and after
checking up the many good works on arch-
cry, she will have no difficulty in muastering
the principles. The article twas intended to
deal entirely with the construction. Perhaps
in the near future, an accomplished archer
<l furnish tie lacking details—EpiTor.)

Wouldn't Miss [t

ENJOY your magazine very much and

will never miss another copy as long as I
can borrow two hits.

However, T do wish you had a mathemat-
ical department as has been suggested hefore.

T greatly enjoy working out Sam Loyd's
prahlems.  Whatever vou do, don’t take his
page away from him. There are thousands
of fellows whose cliief hobby is puzzling on
a good problem.

CARLETOY™(3AMAGE,

Skowlhegan, Maine
v

Around a Tree

HAVE bheen watching with interest, for

some tinte, your Safety Valve Department
and would like to have the answers to two
questions.

The questions
are: A synirrel —_—
Is on a trec and [

a man is out
from the tree
going around the |
tree, but the |
squirrel stays
opposite the man |
all the time. The
man makes com- |
plete circles
around the tree
with the squirrel
opposite him all the time. ‘The question is—
Does the man go arcund the squirrel ?

The other question: If a gun (no matter
how powerful) is shot in a perfectly level
position and in a perfcetly level place, so that
the bullet will not hit anything until it comes
to the ground and something is dropped from
the same level of the gun (any height from
the ground) exactly the same time the bullet
leaves the end of the barrel, which bedy will
hit the ground first?

Ravaronn McLarx,
Waldron, Ark.

(The ansicer to your first question is, that
the man goes around the squirrel. The fol-
lowing will make the cxplanation elear. Lot
s assiwme that vou constrict the diameter
of the tree hlnfi/ this digmeter approxvimates
cero. The squirrel now turns around about
itself weith Tis face always toward the man.

'I‘hc,l\s'uau alwcays presents the seme face
to the edvth, yet it rotates. If obscrved from
space. alk sides of the moon can be secn.
The moon. thercfore, makes one complete
rotation in a little less than 28 days, and uat
the same thme it turns about the carth.

In reply to your sccond question, the bullet
from the gun, shot in the manner you de-
scribe, will strike the earth at cxactly the
same moment another bullet of the same
weight and dropped from the same height
reaches the carth,—EpiTOR.)

That Perpetual Motion
Question

HAVE been following with much interest

your articles on perpetual motion, and it
is really surprisiiy to find that people sin-
cerely believe such a thing can be accom-
plished. T was/just wishing T had fifty thou-
sand to take up the offer of Mr. Myers, up in
Canada, as I cdoulfl cemqinly use that ranch

& .
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and certified check he spoke of. Tt seems that
a man who has lived over three scorc years
would know he can't get something for noth-
ing. I don't believe ip man-made miracles.
and like vou, I'll have to be shown. After
all, the world is l)etft:\off without any per-
petual motion, so long as the sun rises and
sets on time, so why should we worry about
it?  Would \I}\’e to hear more from Mr,
Myers and his high-powered thought devel-
opment.

—— A

Amazing Camels of the

Plant Kingdom
(Continued from page 213)

The Oriental Pitcher Plant. Nepen-
thes, grows as an epiphyte in the same
kind of forest as the Staghorn fern,
and it solves its scanty food problem
in a still more direct and effective way.
The ends of its leaves are transformed
into insect traps, bright colored hulbous
affairs with open, gaping mouths at the
top. which sccrete nectar to attract ants
and crawling insects. The unwary ones
that cagerly crawl into the interior
slide down into the digestive fluid at
the bottom of ecach cup and are there
drowned.  These insect pitchers have
all of the essential equipment of an ani-
mal stomach, being provided with di-
gestive fluid and secreting and absorh-
mg glands.  This digestive fluid is so
precious that the plant spreads an um-
brella over the open mouth of the trap,
to prevent rain water from diluting this
liquid.  These inscct traps are so effec-
tive that even under the artificial con-
ditions of a greenhouse the pitchers are
always well stocked with captured ants.

While quite a different plant in all
of its requirements, the water fern,
Ceratopteris Thalictroides, which grows
floating in the stagnant ponds and la-
goons of tropical waters, because of its
watery and rather poor environment,
seldom produces any fruiting spores ex-
cept at rare intervals when it finds an-
chorage in the rich. muddy bottom.
Lach leaf develops a new plant from
a bud growing out of every notch of
it. and these little haby plants are fully
cquipped with roots and leaves before
they ever become detached from their

parent.
These are just a few of the thousands
of odd and curious adaptations that

plants have developed to solve their
own problems of food, shelter and live-
lihood.

$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
manifestation has been presented
which by even the greatest stretch
of the imagination could be consid-
ered genuine.

How many more years must this

prize be offered? Spiritualists,
please answer!

e -
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THE UNSEEN

COURTIERS

OF THE SPOKEN

WORD

THE FAMILIAR TELEPHONE that
stands upon vour desk at the office
or in vour home is only a very small
part of the great communication sys-
tem that cnables vou to talk across
the miles with such surprising ease.

Behind it are complicated ex-
changes, a carefully trained organiza-
tion of more than four hundred thou-
sand men and women and eighty
million miles of wire. These are the
forces that make efficient telephone
service possible. These are the un-
seent couriers of the spoken word.

Tirelessly, day or night, without
rest or sleep, the Bell System awaits
but the lifting of the receiver to carry
your voice to any one of thirty-two
million other telephone users in this
country and abroad, and on ships at
sea. It is done so quickly and with
so little trouble that few people
stop to consider what goes on be-
tween the giving of the number and
the completion of the call.

Some time every day—perhaps
many times a day—you use some
part of a telephone system that has
taken fifty years and more than four
thousand million dollars to build.
‘The simple words “long distance,”
which you speak so casually into
your telephone, place millions of
dollars of equipment at your dis-
posal. Yet the cost of a call from
New York to Chicago is only three
dollars and but a fraction of that
for lesser distances.

Equipment of comparable cost is
also needed to connect yvour home
with the thousands or hundreds of
thousands of other telephones in your
town or city. Yet the charge for
local service 1s only a few cents a day.

In relation to service rendered,
the cost of the telephone is one of
the smallest items in the monthly
business and family budget. Few
things purchased are of such real,
constant and increasing value.

* AMERICAN TELEPHONE

AND TELEGRAPH COMPANY *

as a Salesman
Train in your spare time for the best-pay-
ing profession in the world. Pick your field
—control your income—be independent!
LaSalle-trained salesmen in every section
report promotions and advancement. Low
cost; easy terms. Write now for valuable
64-page book, “The Modern Salesman’—
FREE. Dept. 794-S
LaSalle Extension University, Chicago

Morse or Continental”
Step into this interesting—un-
crowded—HIGHLY PAID
Profession. Become 8 trained
operator in Morse or Radio
Code, easily, quickly, at home, with
TELEPLEX, the Master Teacher. Used by
the U. S. Government and leading schools,
Write for Folder E-2
TELEPLEX . CO.

76 Cortlandt St., New York, N. Y.

Learn AT HOME
With'
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The Romance of Class

the bulbs past a row of girls who ex-
amine them for flaws, and finally pack
them.

In all glass-work, 1mmediately aiter
the article has been formed. and before
it has time to cool. it is submitted to the
annealing process. This is necessary be-
cause, on coming in contact with the
cool air the outer skin solidities while
the inner mass of glass is still in a fluid
state. This action sets up stresses within
the glass which, 11 not released hy the
annealing process, would probably cause
fracture.

The ability of the interior ot a mass
of glass te retain heat after the outside
skin is cooled was strikingly demonstrat-
ed to me at Corning when I ohserved
a worker throw a mass of molten glass,
weighing perhaps ten or fifteen pounds,
mto a tub of water. Iive minutes later,
although the outer cooled skin of glass
was cracked and split into a thousand
fragments, still adhering to one an-
other, the interior was glowing a dull
red.

The Dbulb-making machine described
above may be classified as being semi-
automatic, for it requires hwman atten-
tion to replace used up lengths of tub-
ing. At the Wellshoro, Pa., plant of the
Corning Glass Works bulbs are made
at the rate of several hundred per min-
ute by {ully automatic machines. In
these machines, miolten glass llows in a
steady stream and passes between two
rollers which form it into a thin ribbon
with  Discuit-like projections on the
upper suriace. This ribbon, in turn,
1s picked up and carried along by a
series of closely spaced und hinged iron
plates which have a round hole in the
centre. The operations are so timed
that as each glass “biscuit” is placed
over cach hole. the plastic glass begins
to sag through the opening, whercupon
a plunger descends and pushes some
more of the glass through the hole. Im-
mediately on the withdrawal of the
plunger, a puff of compressed air forms
the glass projecting through the hole
in the plate into a bubble, and just as
this bubble is about to drop, a mould
closes around it. A further sustained
pufl of air presses the bubble against
the retaining walls of the mould, and
holds it until it has cooled sutliciently
for the mould to be opened. whereupon
the newlyv formed bulb. still attached
to the iron plute, moves forward into a
cooling stream of air.

The inner surfaces o the moulds are
coated with carbonized cork. and the
moulds rotate about their vertical axes
while the bulb is being {formed within
them, the coating and the rotation serv-
mg to produce polished. seamless bulbs.
Just before leaving the machine, a
nicelv regulated tap of a hammer de-
taches the hulbs from the gathering
plates, Teaving them with necks having
nregular edges.  The hulbs are then
dropped upon a conveyor which carries
them past a group of burners which
fuse or smooth over the rough edges
and also anneal the bulh.

Operating at a speed of 250 bulbs per

(Continued from page 210)

minute, one of these machines will pro-
duce 360.000 bulbs in the course of 24
hours, and work up in that tine between
40 and 45 tons of glass.

Another fascinating section of the
plant is that in which Pyrex heat-resist-
ing glassware is made. Here 4 gatherer
brings from the furnace a gather of
¢lass which he holds over the lower
half of an iron mould. A “gob” of
glass slowly drops into the mould, and
when just the right amount has been
deposited, another worker literally cuts
off the viscous flow from the gathering
iron ro the mould by means of an ordi-
nary pair of shears. Then the upper
halt of the mould comes down under the
action of compressed air, and slowly
squeezes the goh of glass until it fills
every interstice of the mould: After a
few moments the upper hali of the
mould is withdrawn, and the newly
formed article—perhaps an insulator
or a buking dish—is lifted out, still
clowing dull red, and carried to the
lehr for annealing.

Here is a beayptiful example of the cut-glass

skill.

craftsman’s

In another section. that referred to
in the opening paragraph of this article,
molten glass flows continuously {rom a
tank into the moulds, and is automati-
callv cut off when the right amount has
{allen into the mould. The filled mould
then moves around one place in the cir-
cular machine to permit another empty
mould to move into place under the fall-
ing stream of glass. Each mould, when
filled, is closed under pressure, and a
high pressure blast of cool air playvs
over it after the mould is closed. and
at the same time the mould moves stead-
ily around the machine in regular inter-
mittent steps. each step being timed to
svinchronize with the time it takes to
fill a mould. \Workers are stationed at
this machine to supervise its operation
and remove the pressed ware after the
moulds are opened.

I watched several of these machines,
each attended bv its busilyv engaged
group of men, and I gradually hecame

that there was no
Yet evervthing went

aware of the {fact
toreman in sight.
on smoothly,

“No foreman is necessary,” explained
my guide.  “ach man has his allotted
task: each task must be performed with
precision, and within a definitelv limited
period of time. If any man {ailed in
his task, or even made a slight mistake,
he would hold up all his fellows and
perhaps necessitate the stopping of the
machine and the cutting oftf of the con-
timuous supply of molten glass from the
tank 1urnace.  Hence, the machine it-
self 1s the foreman.”

Undoubtedly, the most spectacular and
fascinating work of all is carried on
at the Stcuben plant, where colored urt
glass in the form of tumblers, vases,
etc., is made. This work is all done by
hand, and the individual craftsman is
to be secn here at his best. He is an
aristocrat, too. who will not deign to
lower his dignity or soil his hands with
menial tasks. He is waited upon by
voung gatherers, who bring from the
furnace to him a gather of glass upon
which lie proceeds 1o exercise his skill;
by other minions who take from him
the partly completed work, reheat it in
a huge, roaring furnace of gas flames,
and bring it back to him; and by boys
who circumspectly convey the finished
work of the master and deposit it deli-
cately in the lehr.

On receipt of a gather of “metal”
the master craftsman  first of all
“marvers” or shapes the molten glass by
rolling it to and fro across the surface
of a Hat steel table. Next {ollows the
blowing process—a few puffs with the
work held downwards to elongate the
bubble: a few puffs with the work held
above the head, to swell out the bubble;
then a few spectacular swings in a
circle to slightly cool off the work he-
fore giving it another puff—and now
it is too cool and requires reheating,
during which interval the master sits
down upon his bench for a few mo-
ments of well deserved rest. The pro-
cess naturally varies with every tvpe of
article, but the machine-like precision of
every movement, the nonchalant manner
i which it is carried out without an
atom of wasted effort, is extremely im-
pressive to watch. And surely only vears
and vears of experience can make pos-
sible the fact that each article. when
finally turned out, agrees exactly in
dimensions. form and shape with the
original model to which the craftsman
works.

Tt may surprise many, as it did me, to
learn that the cssential process in the
manufacture of any round glass vessel
which is not solid. even a tumbler. is
blowing. After the original bubble has
been blown the final shape of the arti-
cle 1s arrived at by wvarious processes
which necessarilv vary according to the
nature of the finished article. But at
various stages of the work, some blow-
ing will be resorted to. These remarks,
of course. do not apply to cheap cast
or machine-turned glass-ware.

The manutacture of railroad signal

>
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lenses and  coloved lump chimmeys is
another extensive activity at Corning.
The discovery of methods of coloring
¢lass so that the colors will remain un-
changed under changing weather con-
ditions, and of a glass which will not
flake under extreme temperatures—
these and a dozen other refinements are
the results of years of patient scientitic
research and development.

It only remains now to describe
briefly the process of producing cut
glass, as carried out at the plant of T.
G. Hawks & Companv at Corning.

The first operation consists of out-
lining in waterproof ink on the “blank”
the design which is to e followed by
the cutters and engravers. I[f the job
is w fairly bulky one with deep, wide
cuts, it goes {irst 1o the operator of a
steel wheel, between two and three feet
m diameter and ahout one quarter of an
inch thick. The edges of the wheel are
beveled so that the cutiing edge is V-
shaped.  The steel wheel itself does not
do the cutting, however. As it revolves
rapidly a mixture of water and fine
carborundum powder flows continu-
cusly over the edge of the wheel and
the job is pressed against it. The re-
sult is a deep, V-shaped cut in the
blank, the edges of the cut being rough-
ened by the carborundum so that they
look like irosted glass.

Finer work, of course, requires
wheels wlhich are smaller in diameter
and thinner. and also a finer grade of
carhorundum is used. The rough edges
of the cuts are next treated with wheels
of a smooth stone similar to that used
for razor hones.  As these wheels are
revolved, constantly wetted by a stream
of water, the job is manipulated aguinst
the edge of the wheel until the rough-
ness left by the carborundum is all
smoothed off. Final polishing is done
with the aid of rouge.

In the case of the finest work, such as
delicate tracery or engraving, copper
wheels. varving in diameter irom two
or three inches down to something like
one eighth of an inch, and in thickness
from about three-sixteenths of an inch
down to visiting card thickness, are
used in  conjunction with extremely
finely powdered stone.

One has only 1o examine a valuable
piece of cut-glassware to realize the
imtricate  and  painstaking  work  in-
volved. and « single goblet, extensively
cut, may easily take weeks to complete.
Good cut glass is extremely beautiful
to behold—and so is the price ticket!
But the price requires no great amount
of justification after one has watched
the long and tedious processes through
which each piece has to go.

Of all the factories it has been mv
lot to visit 1 can trulv sav of the glass
factories at Corning that although mod-
ern efficiency is evident in every depart-
ment. its incidence has not robbed the
industry of its aucient romance and
fascination. The uncanny  “intelli-
gence” and precision of a machine in-
spire wonder and awe, but the deft com-
petence of a skilled craftsman inspires
a warmth of human feeling and admira-
tion which I find indescribably refresh-
ing after contemplating the innumerable
and slightly sinister Frankenstein mon-
sters of modern industry,
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Win $3,70000
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CanY

u Find § Faces?

People who were riding in the auto above got out of the car. Their faces are shown in odd places about
the picture. Some faces are upside down, others look sideways, some look straight at you. If you can
pick out 5 or more faces, mark them, clip the picture and send to me together with your name and

address. Sharp eyes will find them. Can you?
We are giving more than $12,900 in 103

thousands of dollars in cash rewards. In a former campaign Mr. C

Ind., won $3,500; Mrs. Edna Ziler of Ky. won $1,950. Many others won bi

rizes, in a great new plan of advertising our business. Also
H. Essig, a farmer of Argos,
g cash prizes. Now a better

campaign than ever with more prizes. In our new campaign someone wins $3,700—why not you?

If you send your answer now,
send I Oday and take an active part, you

are sure to get a cash reward.
You may win new Buick 8 Sport Sedan delivered by your nearest dealer,
and $2,500—or $3,700 if you prefer all cash. Duplicate prizes will be
given in case of ties. No matter where you live, if you want to win
$3,700 first prize money, send answer today for details. Can you find
5 faces in the picture?

THOMAS LEE,Mgr.,427 Randoliph St.,Dept. 112, Chicago,Ill,

$1,000 Extra
for Promptness

If you are prompt I'll give
you $1,000 extra if you win
firstprize. Sendnomoney.
It doesn’t require a penny
of your money to win.

WHAT A WORLD OF
TROUBLE IT SAVES YOU!

WE nyow a seed house that proves each season’s crop of
seeds in their own trial gardens before they offer them to

the public.

Ilovwers and vegetables grown from these sceds

must measure up to definite standards, or else the entire
crops from which the samples were taken ure burned.

We know a manufacturer of drv batteries who tested
a new product two years hefore he sold u single battery.

We know a manufacturer of an

anti-freeze

solution

for automobile radiators who spent two vears testing his
b g

produet under all conditions hefore he said
advertising about the merits of his goods.

word in

We know a manufacturer of household pharmaceutical
products whose self-imposed stundard of purity and eflicaey
is even higher than that laid down by the United States

Pharmacopoeia and the National Formulary.

If we mentioned their names vou would recognize them

immediately.  You probably would say, “1

plant

those

seeds,” I use that hattery,” “I use that anti-freeze.”

The four instances cited are typical of every reliable

America.  Millions of dollars

and

manufacturer in
annually 1o develop

improve merchandise.

are spent

Other

ntillions are spent in advertising to tell you about then.

All of which is to say that

in putting vour trusi in

advertised merchandise vou save yourself the bother. the

expense. the disappointment
menting for yourself.

yes, the danger—of experi-

The advertisements in this magazine keep vou informed

of the newest and most advaniageous

nerchandise

that

America’s most progreszive mahers are producing.
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Fortunes in Plain Sight

from machining operations. cast scrap
from automobile and other plants. old
sheet and kitchen utensils. ete.  New
aluminum  comes  from  bauxite ore.
Saline County. Arkansas: about half is
imported, The valuable alumina consists
‘of rounded bodies, like pebbles. embed-
ded in a pebbly fine-grained clay.  The
Bureau of Mines is developing a new
sulphuric acid process of extracting alu-
minum from common clays and sili-
cates. and reports that the cost is not
far from that of the standard Bayer
process.  225.000.000 pounds of alu-
minum are used annually, and the de-
mand is steadily increasing, as many
new alloys are being invented.
Beryllium is one of the most interest-
ing of new metals.  One-third lighter
than aluminum, it is several times as
strong. and at the same time
almost as hard as quartz, so
hard it will scratch glass.
In 1922 it cost $3.000 a
pound, today its cost is
$4.00, and new processes
will doubtless reduce this
price still further. It is used
for X-ray apparatus, and
as electrodes i neon signs.

Beryllium oxide makes
harder glass and better
spark plug porcelain. Soon

it may displace duralumin
and other aluminum alloys
in aircraft and building ma-
terials.

It comes from heryl ore,
a waste product of feldspar
and mica mining in New
Hampshire, ete. In Africa
are mountains of the ore.
refuse from gem mining.
Many new deposits are be-
ing found. such as the one
in northern Winnipeg. The

streets of Sverdlov, Siberia, are hal-
lasted  with  Dervl and  semi-precious
topaz. jasper and malachite.  Maine

has produced large beryl cerystals, and
one of four tons” weight is in New
York’s Museum of Nuatural IHistory.
Referring to the technical difficulty in
extracting  beryllium, “Product Engi-
neering” said recently:

“We are literally walking over wealth
we cannot extract. This time the solu-
tion may not he electrolytic reduction.
More likely it will he by the application
of the new methods ol high tempera-
tures and by vapor separation. Anyway.
who will be the rescarch genius to give
industry this metal in quantity 27

One of the most useless products of
carly davs in Utah was a black material
that when burned gave ol dense black
smoke. and melted into a tarry sub-
stance. A settler named Gilson spent
over forty vears finding uses for what
was found to be nearly pure bitumen.
“Gilsonite” today is indispensable for
telephone mouthpicces. paint. varnish,
ink, and many other common products.
A worthless deposit of former days is
worth a vast fortune to those of today
who have found its uses.

(Continted from page 207)

[n northern Alberta are several thou-
sand square miles of sands impregnated
with bitumen. only a few feet below the

surface. These “tar sands” have made
pericct  road-surfacing material, and
vield petroleum, gasoline, ete. Natural

gas is found nearby. The day is not
far distant when this greatest body of
hituminous material in the world will
produce fortunes every year.

Slowly but surely our coal reserves
are being reduced. Lower grades, such
as lignite, will inevitably come into use
—when better methods of processing
are discovered.  The next gencration
will he amazed at our extravagance in
burning coal for heating and industrial
uses, wasting highly valuable by-pro-
ducts. Henry Ford carciully distills all
the coal that enters his huge plants,

Washing for gold, Spruce Creek, Alaska

recovering ammonium sulphate fertili-
zer, coal tar. motor benzol. gus and
coke, over $6.000.000 a year that would
otherwise be lTost up the flues.

Many states and Canada have enor-
mous arcas of lignites. tow grades of
coal that average about one-half the
heat units of ordinary coal.  Various
methads are being developed to hurn
lignites and extract their hy-products.
In Texas, whiclh has over thirty billion
tons of lignite Iving only a few feet be-
Tow the surface. steam plants are burn-
ing powdered lignite.  In Montana and
Colorado are vast deposits, while North
Dakota has some 32,000 square miles
that contain several hundred billion tons
of this imperfect coal.  Most of the
state of Wyoming is underlaid with
coal of varving grades.

Briquetted lignite  “char™ is com-
parable with anthracite coal in heating
value and ease of handling. Such char
is used regularly in some parts of Ger-
many for household fuel. for which a
special “grudekoks” stove has been de-
vised, which holds heat when banked
and is quickly started when cooking is
to he done. Our Bureau of Mines ve-
ports after various tests that “the most

desirable and most practical process for
carbonizing lignite will be through dis-
tillation in closed, tight carbonizers, by
which means the maximum yield of by-
products can be obtained.”

Perhaps a domestic carbonizer can
be devised, which will automatically
distill cheap coal, vield useful gas and
“char.” and pay for its upkeep in chemi-
cal by-products recovered.

Pennsylvania  has  produced in  a
century of mining over four hillion tons
of anthracite, From 10 per cent to 15
per cent of all this coal has been too fine
to ship. The coarser particles have
passed out through the “breaker,” along
with waste rock and slate.  The finest
coal is washed out with the washing
water, and finally settles to the bottom
of streams. Vast areas are today cov-

ered with this culm and
silt.

The Pennsylvania  Geo-
logical  Survey estimates

that “in the streams in the
anthracite region and lead-
ing from it are accumu-
lated at least 900 million
tons of material which con-
tains enough coal to make
them profitable for future
recovery.”  This coal is 20
per cent to 80 per cent com-
bustible, and improved proc-
esses of handling and treat-
ing will no doubt be devel-
oped.  Some briquetting is
already done. Pulverized-
fuel burning may open a
great market for material
that is worse than waste to-
dav.

Kane County, Utah, and
Johnson County, Kentucky,
have enormous heds of can-

nel coal. previously men-
tioned, that some day will wvield up
their  valuable products.  The lowest
grade of coal-like material s peat,

which when dried can be burned. dis-

tilled, made into fertilizer, and other-
wise turned into profit.
Recently  the  recovery from  oil

wells has been increased by use of com-
pressed air,  water under pressure,
“shooting™ with nitroglycerine, cte. But
vast reserves of oil remain for new and
more effective methods. History proves
that the abandoned “dumps” of this gen-
eration will be the working material for
the next.

Industrial flue-gases are giving up
their acids and solids.  Marble-cutting
chips make brick facings. The dust
from plants processing precious metals
vields up its gold and platinum, Waste
paper, rags. houschold garbage and
many other common wastes are valuable
materials to those who know how to
process them economically.

Because there are so many of these
by-products still going to waste around
modern  cities and factories, your
chances of making a fortune with them
are far greater than those of finding
a gold or diamond mine.
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Preparing Your Outboard Boat for Racing E7a B 5212374
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(Continued from puag: 234)

with a two-inch Dbrush the following
solution

To one quart of spar varnish add
L4 pound of flaked graphite.  You will
have vour hands full in keeping this
mixture well stirred up. but it must he
done. so get a smooth stick that will do
the job. Now add about }4 pint of good
drier and. using a fore and aft stroke,
apply the mixture as evenly and as
rapidly as possible.  (See IFig. 2.)

Assuming that you have turned vour
boat upside down and that it is exposed
to strong light or sunshine, allow it to
dry for at least eight hours. Then with
a handful of the finest steel wool ob-
tainable, rub the entire surface. also
with a fore and aft motion, until it takes
on a pohish and becomes smooth to the
touch.

OLD FRAME
SHOWING SPLIT
\

{
)
\ = i e —— =
TS»BOLT HOLES i.
NEW PIECES SHOWING

PLACES TO INSERT
BOLTS OR SCREWS

Fig. l:—How to repair split fromes.

Apply two or three more coats,
buffing each one. until with the applica-
tion of the third. the bottom will be so
slippery that if vou pour water on it
the water will immediately run off, even
though the bottom appears to be level.

A bottom finish applied in this man-
ner will last at least hali the season as
it is only necessary to buff it ,up a bit
after cach race to keep it in shape.

Lxamine your tilier ropes for internal
breaks.  The metal core is almost al-
vays broken in one or more places
after a hard scason,  In fact. 1 advoeate
buying new rope anvhow. The expense

/ . -

APPLY SANDPAPER AND RBOTTOM

FINISH WITH A FRONT-TO-REAR AND
VICE-VERSA MOTION

Fig. 2:—lllustrating the method of applying
bottom finish to o racing hull,

15 small and the insurance against acei-
dent by having a steering rope part at
the wrong moment is adequate compen-
sation for the trouble.

LExamine the fin on the bottom and
make sure that it is absolutely in line.
for the slightest deviation when travel-
ing at forty miles per hour will canse a

constant pressure on one side of the
tiller. hull and superstructure, and will
cause yvour nmotor to slow down many
revoluticns.  This Tast bit of informa-
tion was discovered quite accidentally
by the writer and has been a great help
ever since.

P
BUOY
RACE COURSE 22 MILES

8

B
Fig. 3:—Oval line indicotes fastest course.
Dotted line shows wrong course to steer.

Conirary to many views on the sub-
ject, your boat showld plane as nearly
level as is possible when running at
high speed. I vour boat seems to hold
her nose too high in the air, experiment
with placing vour body at different
places in the hull until you have struck
the right balance.  This is mighty 1m-
portant in racing as a badly planing
boat cuts its own speed, due to resis-
tance.

Sometinmes a hoat is off balance due
to the propeller being too high in the
water or too low, experiments along this
line have dizcovered many an extra mile
per hour for the race driver who had
the time and patience to ohserve the ac-
tion of his Dhoat with a transome of
arving heights. i

In racing. remember that in getting
up to the hine, in {ront, you have the
added advantage of ruming vour first
lap in quict water while the other fellow
has to tuke your wash and fight it. Don't
try to take the turns too sharply, as the
effort expended in regaining speed lost
through sharp turns and lost planing,
will drop many valuable vards that the
other chap is gaining on vou by steer-
ing the slightly oval course shown in
Iiig. 3.

UTBOARDERS. AHOY! Here
is vour chance to get a free
membership in the American Out-
board Association! Or, if yvou are
already a member, you can get vour

membership renewed for another
vear without charge.

All you have to do is to send
in a new wrinkle that can be used

to good advantage by our readers
in this department: and. if we pub-
lish it. you will receive your mem-
bership card. go!d and silver lapel
pin and official racing number in the
A. O. A. on the 10th of the month
of publication.

This membership is worth $5.00
and is a fully paid, voting member-
ship entitling vou to all the privi-
leges of the Association.
wrinkles for

Send in vour new
motors, hulls, novel stunts, racing
ideas. fuels or what-have-vou to

J. Phillips Dykes, Marine Editor,
and write on one side of the paper,
placing vour name and address in
the upper left-hand corner. No out-
board wrinkles will be returned un-
less postage accompanies your letter.

Ep1ToR.
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practical

NH\\'ICST American plain,
men for jobs puying up to $75 and $100 a week in
31

industry  needs

. installation and sales.  Fast-growing,
by money backed by General Motors, General
Eleetrie, ete. New. easy home fiaining fits you quickly
in spare time. Endorsed by Scrvel, Kelvinator and other
manufacturers. Free o employment  service, 2 weeks”
actunl  factory training without extra eost.  Low  fee,
casy terms.  Money  hack agrecinent.

FREE new book conlaine full details.  Sent without

ohligation.  Wiite N(W! UTILITIES EN-
Sheridan Rd., Chicago, 1II.

production.

GINEERING INSTITUTE, Dept. 571, 4403
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earning $15,000 a year

W. T. Carson leit school at an early age to take a

“job” in a shoe factory in Huntingfon.  W. Va., at
§12 a.weck. He worked hard and long and under
great handicaps, but he refused to quit. He made up
his mind that he would get ahead.

Today W. T, Carson is owner and manager of one
of the largest battery service stations in West Vir-
ginia, with an income of $15,000 a year.

He gives full credit for his success to the Interna-
tional Correspondence Scheols,

the I. C. S. can smooth the way to success for
men like W, T. Carson, and help other men to win
promotion and larger salaries, it can help you.

At least find out by marking and mailing the cou-
pon printed below. It won't cost you a penny or obli-
gate you in any way, but that one simple little act
may be the means of changing your entire life.

Mail the Coupon for Free Booklet
INTERNATIONAL CORRESPONDENCE SCHOOLS
“T'he Universul University””

Box 6166-G, Scranton, Penna,

Without cost or oblization, please sercl me & copy of
your booklet, *“Who Wins and Why,’”” and full particulars
about the subject before whicl 1 have marked X:

TECHNICAL AND INDUSTRIAL COURSES
O .Areliftect [CIBridge Englneer
[1.Architectural Draftsman Automabile Worlg
O Ieilding listimating Plumbing [JSteam Fitting
feating ~ [JVentilation
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LIXtructural Engineer [l Marine Engineer
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O Electric Wiring [1RR. R. Locomotives

0 Eleetrie Lighting [1.Air Brakes

[]Welding, Electric and Gas [1Train Operatfon

[dTelegraph Engineer [ 1L IR, Scetion Foreman
T'elephone Work L. R. Bridge and Building
Mechanical Engineer Foreman
Mechanical Draftsman ] Chemistry O Pharmacy

Patternmaker [ M.chinist [1Ceal Mining Engloeer

teading Shop Blueprints Navigation

Civil Engineer [ Agriculture

Higlnvay Engineering Textile Overseer or Supt.

Surveying and Mapping Cotton Manufacturing

tas Engines [JToolmaker Woolen Manufacturing

Diesel Engines Fruit Growing  [JRadio

Aviation Engines Cll'oultry Farming
BUSINESS TRAINING COURSES
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CINusiness Management OBusiness Correspondence
[ Industiial Management DOLettering Show Cards
i 'ersonnel Management O stenography and Typing
L1 Traffic Management Complete Commerctal
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The House of Tomorrow

Ultra-violet bids fair to he the open
sesanie to our future more healthtul hv-
ing conditions. By its regulated use the
period of useful adult life can be length-
ened, not necessarily by altering the life
span, but by reducing infant diseases
and mortality ; by influencing our nutri-
tion: by a species of general tonic.

Again, ultra-violet will revolutionize
the preparation of foods. Trradiating
fruits, vegetables, raw ovsters and the
like increases their vitamin content,
purifies them by killing germs. and aids
body assimilation. Therefore eating ir-
radiated foods will favorably affcct our
size, our weight, our bone growth. and
strengfh.  Science discloses, for ex-
ample, that baby's milk is intinitely su-
pertor when it comes from cows that
have grazed in natural sunlight or have
been treated with ultra-violet, and have
eaten naturallv grown greens or irra-
diated produce. For this reason, accorl-
ing to Mr. Hibben, the kiichen oi the
future will have an irradiator under
which fresh fruits and raw foods will
be placed, prior to serving.

“The preparation of three meals a

day mneed not {faze the houscwife
then,” he continued with smile.
“Pneumatic  tubes may  connect our

homes with stores, which will be some-
what similar to our present day restau-
rants. These will both sell and prepare
all kinds of food. Ii the housewife
wants grapefruit, a three-pound steak
well done. IFrench fried potatoes. fresh
peus, a tomato salad and apple pic and

Breeding

beetles: voung lurvie are stung by vari
ous species of parasites which lay their
eggs on or inside the body of the voung
caterpillars—these hateh and live on the
internals of 1it, slowly sapping its lite
until it eventually dies—and, often, un-
less extreme care be taken when breed-
ing in quantities. discase commes upon
the whole colony of larvae. One may
contract dysentery and within forty-
eight hours all will he dead.

Night work on the butterfly farm con-
sists of treacling tree-trunks with a
special strong-smelling preparation to
attract the moths.  This mixture con-
tains alcohol, and the moths, after feed-
ing on it for a short time. become quite
intoxicated and can be placed in hoxes
with htiue dithiculty.  Another method
of obtaining females of the required
species, at night. is to visit the sallow
thorn bushes, when in blossom. at which
time many night-flving moths can be
caught in nets while they gorge on the
honeyv.

In a couple of months the butterfly
farmer will have replenished his stock
and from his spring collecting trips he
will have thousands of larvae bred from
his captive females. All the winter

(Continued from page 214)

colfeec for dinner at 6:30, on the dot,
convevers will deliver them.”

If, on the other hand, she prefers to
cook, all sorts of electric contrivances
will be at her service. While it is com-

paratively easy to manulfacture pots that

Automatic control of heating units will aid
the housewife materially.

whistle when food is cooked and auto-
matic indicators for seasoning foods, he
feels that a more sensible practice is to
nuprove our electric stoves so that auto-
matic control of the various units will
be had.

“Quite a good deal of time is wasted
in thinking up devices which would
prove more of a nuisance than a beneft.
Why not concentrate on useful articles?
A heght clectric blanket to cover us
while we sleep would enable air to get
to our skin as well as our lungs—no

more cold feet. no heavy lavers of cov-
ers, fewer moths! With the aiv we will
condition, we will be able to sleep with
sunshine pouring down upon us, and so
get its benelicial effects always.”

“If it is possible to create artificial
sunshine for use indoors, dont you
think that the time will come when
night will be turned into day, and we'l
have twenty-four hours of sunlight, in-
doors and outside 7’ he was asked.

“Decidedly not,” was his answer. “In
the first place, continuons sunshine will
kill nearly all living greens—uo vegeta-
tion could survive the combination of
natural  and man-made sunshine dav
and night.  Then again, we would re-
quire three million times as much arti-
ficially made light as we have now
throughout our country, to illunnnate it
at night. T estimate that all the in-
candescent lamps in existence in the
United States, massed together under
a singie canopy, would furnish only
enough light to illuminate one square
mile of the earth’s surface to sunshine
brightness.

“This does not mean, of course, that
we will not produce artificial light at
night. Ten vears from now, should vou
want to enjov the heauties of your out-
door flower garden, or play night golf
or baseball, or do a host of labors. arti-
ficial light will be more readily at vour
service.  We may get our electricity
from the tides or the heat of the earth’s
interior or the disintegration of niere
atoms—who knows?”

Butterflies for a Livelihood

(Continued from page 220)

pupae are now cmevging, and at dusk
each day all on the farm are quite busy.
as they watch the assembling of the dif-
ferent moths.

If in a good locality, as Mr. New-
man’s farm is, littde trouble is experi-
enced. That the females have the power
to attract males for a distance of many
miles has been proved by liberating
marked males at  ditferent  distances.
Some torm of wireless telegraphy or
insect intelligence—call it what you
will—is obviously in progress until the
male is close enough to catch the scent
of the female. That scent does play
a part in the attraction is shown by the
fact that a male moth will diligently
search an empty box tor hours, looking
for 2 female previously placed there and
then removed bhelore the male’s ar-
rival.

The following evening the pairs must
be watched, for as soon as they part the
female at once begins to lay her eggs,
anywhere and everywhere.  But since
the farmer does not want the eggs to
be laid indiscriminately, the female is
gently removed to a “laving box.” where
she has a chance to lay her eggs un-
disturbed. The box is labeled as to the

date, locality, and species it contains.

When the period of incubation ends
and the eggs are duc to hatch, a bush
or limb of a trece is enclosed in a muslin
bag or “sleeve” which is tied at both
ends.  The box coutaining the eggs of
the moth is fixed in the sleeve in such
a manner that the voung caterpillars
will be able to crawl on the food. They
now need no more attention until they
have eaten all the leaves in the sleeve,
at which time they are transferred to
a larger bush and preparations are made
for their pupation.

Ii their mode of pupation is in the
carth, the full fed larvae nust be col-
lected each day and placed in special
boxes for them to turn into pupae.
Many pupate in moss or dead leaves;
in this case the “sleeve” can lie packed
at the bottom with this material and
thereatfter it is allowed to remain undis-
turbed until all the larvae have turned
mto chrysalides. Life during the sum-
mer months on the farm is one continual
changing of sleeves, and watching to sce
that the litle caterpillars have an ahun-
dance of fresh green leaves with which
to fill their hungry little bodies.

As the stmmumer draws to a close and
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the dropping leaves and the cooler eve-
nings indicate the coming of Fall, the
work on the farm lessens.  All the huge
hungry hawk larvae have changed into
their last skin and have burrowed imo
the cages, filled with ecarth, which have
been provided so that they mav have a
place in which to pupate. Then therc
are no other indications of their ever
having existed except the fact that all
bushes and trees have heen stripped

Science and Invention

bare of leaves—cven the bark showing
signs of where the hungry litle cater-
pillars have tried to find extra nourish-
ment.

The last of the outdoor work ol the
season cousists of “sleeving” bushes in
sheltared corners where the hibernating
larvae are to spend the Winter. A great
many species spend the cold months in
this state. lving dormant until the fol-
lowing Spring.

Are You Getting Enough Sleep?

(Continued  from page 211)

Many of us are in the habit of warn-
ing children not to make grimaces. lest
their faces stay that way. Yet we go
about wearing a grouchy frown year
atter year, and our faces do indeed stay
that way.

Sleep and velaxation smooth out the
wrinkles of the face like an internal
massage, we might sav. Hence the ex-
pression “beauty sleep” is more than
a slogan. It is a fact.

In the newspapers we occasionally
read of people who are ulleged to have
passed weeks or months without sleep-
ing and arc nevertheless none the worse.

Physicians have investigated these al-
leged miracles on a number of occusions
and found them to be what might be
expected—frauds.

Few problems are more difficult to
solve than that of insomnia.  Wh
should we fall asleep one night the mo-
ment we touch the pillow. only to lie
awake most of the next night fruitlessly
trying to force ourselves into the sleep
that will not come naturally ?

Sometimes the fault lies not so much
with the insommniac as with his sur-
roundings.  Often T have been asked to
prescribe a hypnotic drug for wakejul-
uess, only to find on close questioning
that a removal of a nuisance was all
that was required.

People who live in apartments are
frequently annoyed by loud speakers.
both radio and human. The whir of
traflic on the street below, or the angry
cryving of a baby in an adjoining apart-
ment may keep a perfectly healthy per-
son awake for many hours. Qftentimes
there is ouly one remedv—to move.

Light is another encmy of sleep. It
may come through a transom or through
the window. Sometinies, after sleeping
soundly for several nights, vou will
toss around fitfully and then open vour
eves to ftind the moon shining straight
in vour face. That is where the dark
shade comes in handy.

My suggestion for anyhody who has
difficulty in sleeping is that he huy a
new mattress and pay a millionaire’s
price for it. I know of nothing that is
so conducive to sound, restiul slumber
as a soft, form-fitting mattress equip-
ped with springs.

Without fear of contradiction 1 can
say that coffee, taken with or atter the
evening meal, is the great Macbeth that
nwrders sleep. The explanation is sim-
ple. Coftfee stimulates the brain and
stirs intellectual activity.

Da not get the impression that colfee
is harmiul, for it is a wholesome bever-
age if taken at the proper time. Tor
breakfast I invariably drink coffec, and
often for Tunch; also, when it is neces-
sury to work late in the evening a cup
for dinner is most helpful. But, if you
expect to enjoy a sound repose, let at
least four hours elapse between coffee
and bedtime.

Speaking of gastronomic habits, the
effect of a Welsh rarebit in disturbing
sleep is notorious. Any heavy meal too
soon before retiring gives the same re-
sult.  But to go to hed hungry is equally
fatal. Often have I been kept awake by
the ison grip of hunger squeezing my
stomach and fallen asleep promptly
after a raid on the Frigidaire.

A cup of hot milk or chocolate. par-
ticularly if sipped slowly, is one of the
strongest incentives to sleep.

Wlhen we come to the neurotic tvpe—
the person who is a bundle of nerves—
the problem of insomnia is more diffi-
cult.  There is no external cause to
remove. The fault lies in the wakeful
person himself.

Fear, worry and anxiety are the great
destravers of slecp in neurotic people.
They can be abated; if one can be
taught by discipline to hanish these dis-
turbing emotions from the mind, sleep
slides naturally into the soul. How to
accoriplish this is the great problem
confronting the neurologist.

A number of simple devices 10 over-
come wakefulness mav be described.
Some will succeed in one case; others
i another.

Counting sheep may put you to sleep
by sheer monotony. But if this turns
into counting the dollars you lost on
Wall Street, you miy be sure there will
be no sleep that night.

Many people cannot sleep simply he-
cause they do not get tired. For those
who lead sedentary lives the convenient
taxicab is often the cause of insommia.
Persons who work in offices will do
well to take a brisk walk before going
to_bed. particularly on cool evenings.

In ather cases, exercise proves a (is-
mal failure as a cure for insomnia.

Reading to be bored is one of the
most successful ways of coaxing sleep.
The Congressional Record is said to be
an absolute cure for all cases of in-
sommnia.

Obviously, one would not expect to
fall quietly to sleep after reading .4/
Quiet on the Western Front.

I

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 compiete
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 loduy.
r =—— —Find Yourself Through LaSalle!— ——
LaSalle Extension : —l
University
Dept. 7384-R Chicago
l Please send me full infor-
mation regarding the course
l and gervice I have marked
with an X below. Also a
l copy of “Ten Years’ Promo-

tion in One,” all without
obligation to me.

[J Business Management : Training for Official, Man- '
agerial, Sales and Departmental Executive positions.

D Modern Salesmanship: Training for position as
Sales Lxecutive, Salesman, Sales Coach or Trainer,
Sales Promotion Manager, Manufacturers’ Agent,
Solicitor, and all positions in retail, wholesale or l
specialty selling.

D Higher Accountancy: Training for position as Audi-
tor, Comptroller, Certified Public Accountant, Cost
Accountant, etc.

l D Traffic Management: Training for position as Rail- l
road or Industrial Traffic Manager, Rate Expert,
Freight Solicitor, ete.

l Law: LL. B. Degree.

[J Banking and Finance: Training for executive posi-

l tions in Banks and Financial Institutions. '

ModernForemanship: Training for positionsinShop

Management, such as that of Superintendent, Gen-

I eral I'oreman, Foreman, Sub-Foreman, ete.
Industrial Management: Training for positions in

' Works Management, Production Control, Industrial
Engineering, ete.

Personnel Management: Training in the position of

| Personnel Manager, Industrial Relations Manager, I
Employment Manager, and positions relating to Em-
ployee Service,

I [J Modern Busi Corr | Training for |
Sales or Collection Correspondent, Sales Promotion
Manager, Mail Sales Manager, Secretary, etc,
Stenography : Triiningin the new superior machine
shorthand, Stenotypy

) [J Railway Accounting

[JRy. StationMgm’t [] Effective Speaking

L] Expert Bookkeeping {JC. P. A. Coaching

E g:i‘:ﬁ:g?ﬁi‘:’: {C] Commercial Spanish

Credit and Collection L] Stenotypy
l J Correspondence [ Telegraphy
l {J Paper Salesmaun's Training '
i Name. . cc oo stime s oo oo ceaessEEe e eSS - '
I Present Position ....____....ocoiiioioililiiiiieL ‘I
‘ Address S R Bt A l

| PLEASURE or PROFIT

A fascinnting hobby or a profitable business
| can now be yours. Prepare quickly at home
under the personal xuniance of leading ex~
verts in the fine art of photography. No
experience necessary. Full or spare time.
Many earn while learning. Our thorough
studio method also qualifies you to fill a wellt
paying position upon graduation. Send cou~
pon below at once for FREE booklet, Op-
portunities in Modern Photography.

AMERICAN SCHOOL OF PHOTOGRAPHY .

3601 Michigan Avenue Dept. 142-8 Chicago, lile
Send booklet, Opportunities in Modern Photography, and full infos-
amation.
Name _

Address_




258

Science and Invention

T T

.

July, 1931

King of Mediums Made Chosts to Order

which he experienced during one
of Decoraro’s séances, and which he
states is an assurance of the existence
of genuine spiritualistic forces.  Ac-
cording to Pecoraro, Doyle believed
that he (Doyle) shook hands with his
son, when the ghostly fingers of the

“spirit”  emerged from  between the
black satin curtains.
1 questioned Nino regarding this

séance. and he cheerfully volunteered a
description of the modus operandi that
he emploved. “Ilow about the strong.
cold breeze Sir Arthur {elt during the
seance?’ 1 asked. “That breeze, accord-
ing to the late British writer. was posi-
tive evidence of wvour real psychic
power."”

“I don’t know anyvthing about any
breeze,” Nino grinned. I didn't feel
anv, although at times T grabbed the
curtains, after freeing my hand. and
by shaking them back and forth, T pro-
duced a breeze throughout the room.”

“Did Doyle shake hands with an arti-
ficial hand which he imagined to be
that of his son?" 1 continued.

“No,” shouted Nino. "I never used
any apparatus of any kind. It was my
hand that he shook. T{ he believed it
_to be the hand of his late son. I cannot
help it.”

Nino was greatly provoked upon
reading the Associated DPress story,
cabled from London, in which lLady

Dovle stated that she never heard of
Nino, and did not helieve that her late
husband ever did.  “Why, she was with
Sir Arthur when  he  attended  my
séance.” cried the excited ex-medium.
“In {fact. she offered me $300 in pay-
ment for my work, so impressed was
she with my demonstration. I refused
this money, however.,” TFame meant
more to Nino than money. At least it
did then—but not now. “IFor eleven
vears’ continued Nino, “I have been us-
ing my ability and brains to popularize
spiritualism, but I never got anything
out of it, so why should T continue to
let spiritualism take the credit for what
is really my physical ability #”

Yet Nino has this interpretation in
describing his ability. He prefers to
call it “psvchic.” HHe frankly admits
that he is fully conscious of the way
he does these things, and that he never
was in a genuine trance. Yet, he con-
siders himself a superman, and thus be-
lieves himself entitled to use the term
“psychic,” inasmuch as he has developed
the ability to get in and out of fasten-
ings. which art he admits is quite ex-
clusive.

Another  who, unfortunately, has
blown the trumpet of Nino's praises, is
Hugh F. Munro, an investigator who
has constantly communicated with us,
and who offered challenge after chal-
lenge. So convinced was he of Nino’s
spiritualistic ability, that he has aflixed
his signature to numerous articles
which have been published in various
periodicals, describing Nino’s  super
ability as a medium. Several times he
placed Nino in a bag which was then se-

«Continued from puge 213)

curely tied and scaled.  Then after he-
ing bound to a chair, the medium was
placed within a cage consisting of a
framework covered with chicken wire,
This wire cage was then draped with
cloth.  An interlude filled with the ever-
necessary  spivitualistic hymms  granted
the time for the customary ghost hand
to make its appearance. A table would
be levitated, or a tambourine which had
heen placed divectly in front of the cab-
inet would be hurtled into the air.
Nino smiled when questioned regard-
ing these manifestations.  “\Well.” he
replied, “after getting my hands free,
T have a way of getting them outside of
a cage, and moving these things.
Naturally, upon examination after the
séance, I am back in my bindings again.
Simply because Mr, Munro is unfa-
miliar with my method, he believes it is
the work of spirits.  Really, [ have

What is reported to be an authentic phe-

levitation, with Nino Pecoraro
as the medium.

nomenon in

looked around my cabinet often, in
hopes of seeing some of the ghosts that
some of my believers thought they saw.
T they were there, they were quite in-
visible to me. T think my audience had
many hallucinations.”

One might add here that in spite of
the movie confession, the stories the
newspapers ran, the reports of investi-
gators who really investigated, and a
verbal confession over a broadcast net-
work, Mr. Munro has offered $100.00 to
DPecoraro, if he will prove to Munro’s
satisfaction  that the manifestations
which Decoraro produced were done hy
natural and not spiritual means. This
logic reminds one of a murderer confes-
sing to a crime and then being required
to prove it by repeating the scene of it
before the jury. Of course this analogy
is far fetched in so far as, in this case,
there is a definite injury to a person.

According to Mr. Pecoraro, he at one
time so completely mystified a group of
investigators from a scientific magazine,
that Mr. Malcolm Bird, chairman of

that committee, was in favor of paving
the $£2.500 prize which they were pre-
pared to pay to any genuine medium.

AMr. «Bird. on the other hand. em-
phatically denies this. and claims that
Nino's system was at all times known.
According to Bird, there was only one
question raised.  "Was Nino a  con-
scious or subconscious fraud 2™

“It was Harry Houdinis analysis of
myv work which prevented me from get-
ting this money, and resulted in a verbal
combat between the two investigators,”
says Nino.

Quoting the New York Times of
December 1, 1923, Mr. Bird states: "We
regard this case unusually interesting,
and believe that the medium does not
practise conscious fraud.  The phe-
nomena produced while the medimm is
sitting are of much scientific interest.”
My, Bird further states that Nino's case
is far different from that of the Valen-
tine and Stewart cases.  Inasmuch as he
was convinced that Valentine and Mrs.
Stewart were conscious frauds. he had
no further interest in then.

Nino insists that Dr. Prince and Dr.
V. ]. Powers were completely mysti-
tied by his work, and although they de-
manded future séances at the time of
the investigation, they were completely
convinced of the genuineness of his
spiritualistic ability.

Dr. Walter Franklin Prince, of the
Doston Society for Phychical Research,
ridicules this statement. Ile proves by
publications several vears old that he
was never fooled by Pecoraro.

Iere is a letter which Dr. Prince
wrote the editor of this magazine con-
cerning his true opinion of Pecoraro:
Dear Mr. Kraus:

It appears from your note, stating
that Nino [Iecoraro insists that he
“completely mystified” me by his medi-
umistic work and that I was “com-
pletely convinced of the genuineness of
his spiritualistic ability,” that he is now
faking in some of his speeches as fully
as he did in his earlier acts.

T am not unused to fraudulent
mediums making such statements about
me. For instance, the late Bert Reese,
perhaps  the most  skilful = “billet-
switcher” of all time, told people that he
had convinced me. It is true that I
have never printed the rather interest-
ing story of how I discovered his
method, but he knew well that T did not
believe in him after his one sitting with
me, in spite of the pretty nothings
which I said to him in the hope of
studying his amazing skill again. He
never would grant me another oppor-
tunity. e had twenty times the skill in
the art of deceit that Pecoraro has. The
latter never impressed me for one min-
ute in the ten experiments which I had
with him.

1 am lending you from my file (hence
desive its return) the Jowrnal of The
American Socicty for Psychical Re-
scarch of June 1924, which contains a
report which I wrote when I was an
officer of that society. On pages 404-
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409 vou will see how much I was “con-
vineed of the genuineness,” rather. how

thoroughly 1 demolished the claims of
Pecoraro in my six experiments with
him m September to November, 1022
You will also find a hrief abstract of
the experiments hefore the committee
of the Scientific American, of which 1
was a member, on pages 409-410. The
latter experiment took place in De-
cember 1923, A longer report on them
may be found in the Scientific American
of February 1024, and in both articles
there is further evidence how thoroughly
Pecoraro was exposed as a charlatan,
and how contemptible 1 considered his
claims,

I never even regarded the gentleman
from sunny 7talia as a skilful performer
I have analyvzed in print the met hnd\
of a number of persons who faked far
more adroitly than he.  Consequently,
his late confession had little interest for
nie.

Never yet have 1 had to withdraw,
modify or apologize for anv printed
verdict of mine, regarding any medium,
nmental or physical.

Sincerely vours,

. Walter Franklin Prince.
When Nino Backed Down
In order to show the extreme back-
bone and colossal nerve of Mr. Pe-

coraro, it may be mentioned that on one
occasion he challenged the writer to ex-

pose his wares, if fraudulent. at Times
Square, in broad davlight. He had in-
vited the New York press to act as

judges on that occasion.  Needless to
state the mid-day performance at Times
Square, the busiest corner in the world.
was not quite in keeping with police
regulations, and therefore the medium
failed to appear.

I could go on writing whole hooks
on the interesting c\plmts and experi-
ences of this most interesting character.
Yet the closing chapter to hla spiritual-
istic reign speaks for itself.

Here are hona fide copies of Nino
Pecoraro’s confession and statement he
subsequently gave:

New York City,

Thursday,

April 9, 1931,
To Whom It May Concern:

I. Nino Pecoraro, previously known
as a spirit medium for the past eleven
years, hereby declare that T personally
possess the psychic ability of liber rating
mysell from all sorts of bindings and
various forms of restraint, thcld)\ en-
abling me to freely use my bhody to do
all sorts of things. such as message
writing. tmmpt't ])]O\\II]“‘ moving  of
-)I)1eux writing of messages upon paper,
and  creating .1]] sorts of phulomenal
effects.

I hereby state that T have, in the past,
as in the present, heen able to do these
things PERSONALLY. and ABSO-
LUTELY UN. ASSTSTED, and there-
by state that inasmuch as T do these
thm"s MYSELF, and am strictly con-
scions thereof, T have never heen aided
bv ANY SPIRITS, not any SPIRI-
TUALISTIC force whatsoever.

I therefore do not believe that ANY-
ONE ever saw a genuine spirit, inas-
much as in a]l of the eleven years of my
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experience, | NEVER SAW ONIE, and
DO NOT believe that anvone else ever
SUW [ SpITit.

[ personally PRODUCED EVIERY- |
THING that was ever seen by my in-
vestigators, without any SPIRITUAL-
ISTIC aid whatsocver.

( Signed)
Witnessed by : Nino Pecoraro.
Dunninger Puaul Capron
. Spencer J.o £ Cambria
Dorothy Wood Stephen Funghni

April 11, 1931.
New York City,
To Whom Tt May Concern

I, Nino, Pecoraro, do hereby state
that the confession | made to Mr.
Joseph Dunninger, before witnesses on
Thursday evening April 9, was made of
my awn volition, and entirely without
the influence of Mr, Dunninger or any-
one clse.

The statement referred to consisted
of an expression which entirely  de-
nounced the fact that T have ever been
aided or assisted by ghosts, spirits or
spiritualism, in any wmanner whatso-
cever, 1 any of the seances or 111\'0\11‘:(1—
trons which T have been subjected to in
the past eleven vears.

The so-called phenomena  which 1
produced  were  accomplished  entirvely
through my own personal ability to 1ih-
crate from various binds and methods
of restrain.

I made this confession of my own
free will, and have not heen bribed nor
influenced by My, Dunninger or any
one else to make this statement.

Signed
Witnesses Nino Pecoraro.
Dunninger
1. K. Cambria
C. F. Spencer
Note:

I wish to emphasize that in this ven-
ture, [ am speaking only for myseld.
It is not my intention to discredit or
attack  any other medium or mystic
medium. 1 have no intention of ex-
posing their work.

Signed
Nino Pecoraro.

The late Harry Houdini examining the bonds
which lashed Nino Pecoraro to a chair.

AS A ROWING §§)
MACHINE
S

) Eight Improveti
Muscle Builders

Oﬂl ’01' 3 ~
i Fasily master feats which now seem difficult.
If want phyeical culture for health this
cquipment is what you need. SAVE AT

EAST HALF! We furpish ten coble chest
expunder adjustable to 200 lbs. resistance.
Made of new live extra etrength rubber to
cive resistance ueeded for sure muscle devel-
opment.  l'ur of putented hand gripa de-
velop powerful grip and srm. Wall exercising
purts develop back, -rma and lege. Head strap
permnte exercire of n
museles.  Develop Iez GUARANTEE
mioscice with foot strap— Lntire  satis
mives apecd, endurance. faction guar-
{llustrated course rRoteed or
shows how to develep any money baek,
partof bodv

SEND NO MONEY

Send Jname nnd address. We eend all by re-
turn Pav postman $3.75 plus nostage.
l‘l(ICE IN CAN A $4.50 cash with order.
MUSCLE I’OWER CO Depl. SC-7,158 Nassan

Streel, New York

Get This Wonderful 2A
EASTMANCAMERA

hi
Thix  genuine For Only

Eastman $995

Cuamera has
very fine Dous-
ble Rapid .
Rectilinear , With
Lens. Makes 2 Rollsof
pictures2iyhy  Film
41{inches — a0 sharp and
cloar, thoy may be en-
lurged to most any size.
Colleet big profit on pie-
tures of houses. pets. cte.
marde for friends. Aet to-
day and get o
BIG DEVELOPING
AND PRINTING %‘.\/
OUTFIT FREE! = -
During this offer you get 4 Trays, big supply of Developer and
Yixer, Ruby Lump. Stirting Rod. Graduate, 4 doz. sheefs of
Printing Paper. Printic.g ¥rame and FUT.L INSTRUCT TONS
—all FREE! Satisfaction GUARANTEED. 8IC
$1. Pay postrnan $8.95 plug few centa postage w
rives, Order now. Send 21 toduy . Big Catalog FRER.
Central Camera Co., 230 S. Wabash Av., Dpt. 37, Chicago.

P

“LIBERTY”
10 SHOT
AUTOMATIC 25 CAL.

with lurg- $
est magazine capacity—10 shote. Side 9
safety: proof tested; brand new

Vest Pocket 7 Shot Liberty \ul() .gold 39

The smallest size automatie,

monvgram grips,  Ooly a few
Holster and Box Cartridges FREE
2 Deposit required on C. 0. D
Write for list of used Guns, Colts, b. dc W
HUDSON SPTG. GDS. CO., 54-G Warren St New York

POLISHED POINT AND RUBBER
SPONGE with adjustable ink feed make

this pen write better
than any other, Money

SAMPLE Uack if not pleased

Wholesale eatnlog, show

g over MO0 fast sellers. W me
for your cooy NOW. Spors Impt. v
531 Agate St., Le Sueur Center, an

EASY TO MAKE MONEY

1o your spare time by building these miniature models of
Ships. Coaches or Spinning Wheels—We
supply all parts, easy to put together
& with full instructions and diagrams,
: Rrady market and steady demand
“‘L from gift shops and others at a good
‘-" profit—Send for FREE catalog—
> 22 MINIATURE SHIP MODELS, Inc.
Dept. SI PERKASIE, Pa.

C-n-dlan office, 90 King Street W., Toronto




260

Science and Invention

July, 1931

The World of Black Light

equipment, and the patient will have his
picture made as a matter of diagnosis.

This is because skin blemishes. par-
ticularly those caused by various dis-
eases. photograph in a characteristic
manner by ultra-violet light.  You may
have freckles and not suspect it until
you have an ultra-violet photograph
made, for pigmentation that occurs be-
neath the skin but is not visible on the
surface photographs readily by short-
wave light. Two skin discases that ap-
pear identical by all other diagnostic
methods reveal themselves as  being
totally different when photographed by
ultra-violet rays.

One of the most remarkable bits of
exploration ever done on the surface
of the moon was carried out by Profes-
sor Woorl from a farm on Long
Island.

He set up two telescopes, one employ-
ing conventional glass lenses, and the
other having lenses of quartz, with the
objective covered with a layer of
metallic silver that shut out all light
rays except the ultra-violet. Wirh these
telescopes he made pictures of the lunar
landscape. Examination proved the pho-
tographs to be almost alike, but not
quite. There was. near the crater Aris-
tarchus, an area that photographed very
darkly by ultra-violet light, but was
hardly distinguishable from the sur-
rounding moounscape by visible rays.

Apparently this spot was composed
of different material from that sur-
rounding it. But what was it? Experi-
ntents showed that there are many sub-
stances — sulphur, arsenic, powdered
glass, chalk, cte—that appear dark in
ultra-violet light. Sulphur proved to be
the most likely material, for a sample of
rock bearing an iuvisible trace of it
photographed in exactly the same man-
ner as the part of the moon near Aris-
tarchus. So, it seems likely that there
is, on our nearest neighbor in the sky.
a vast sulphur desert whose presence
was detected only after science learned
to use invisible light.

Since Professor Wood's study of the
moon, astronomers generally have adopt-
ed ultra-violet and infra-red photogra-
phy as a valuable ally in studving the
heavens. They are able to photograph
either the surface of Mars or its atmos-
phere, at will. Saturn, by ultra-violet
light, shows a dense dark band around
the equator, while this is wholly ahsent
by vellow light. Drofessor Wootl, by
taking ultra-violet, violet and vellow pic-
tures of a plant, and then combining
these hy familiar methods of three-color
photography, obtained colored pictures
that showed details clearly separated.
It is as if he had moved the visible spec-
trum down into the invisible ultra-violet
region.

Coming down to earth, science has
found a number of other jobs for the
ultra-violet camera, and doubtless will
discover a great manv more before
long.

Because every kind of paper looks
different to the ultra-violet cameru, the
detective has a means of finding sub-

(Continued from page 219)

stituted pages in wills and other legal
documents.  Erasures and other altera-
tions can be vendered visible in the
same manner. | a safe cracker gets oil
on his fingers from his electric drill,
and then touches a piece of paper or
other material that he leaves behind,
his Angerprint can be photographed by
ultra-violet light as easily as if it had
been made with printer’s ink.

The scientist can do a great deal of
detective work with this same black
light. Tf he is studying fossils. he will
find that some formations that cannot
be distinguished from surrounding vock
stand out clearly in an ultra-violet photo-
eraph. With an ulira-violet microscope.
he can attain magnifications otherwise
impossible.

Photos taken by infra-red light are distinc-

tive, to say the least. Note the drilled-out
effect in the [blue) eyes, and the total
absence of detail in the shadows. Made on
Eastman extreme red sensitive plate through
"A" (No. 25) Wratten filter. Exposure 1/5
sec. at §/5.6. Photo of the author.

At the University of Upsala in
Sweden there is a vare parchment
manuscript known as the Codex Argen-
teus. This was written centuries ago
with gold and silver characters on a
purple dved parchment. The lettering
has become partly effaced so that read-
ing by ordinary means is nearly im-
possible.

With the aid of ultra-violet light,

however, photographic copies  were
made of the manuscript. and these
showed the characters practically as

clearly as they had appeared on the day
they were formed. Under the intlu-
ence of the short-wave light they shone
with a light of their own. Even those
invisible to the eve could be seen. I'ho-
tographing the manuscript in this con-
dition was a conventional matter, ex-
cept that an exposure of several minutes
in a dark room as necessary.

If vou are an amateur photographer,
vou will not find the interesting field of
invisible light photography closed. In

fact. you need only a few dollar's worth
ol equipment to enjov both ultra-violet
and infra-red picture making. Although
a camera that holds plates and cut films
is necessarv for extensive work, one
using roll film can be used to a consid-
erable extent. particularly for work in
the ultra-violet region.

Ultra-violet pictures by extremely
short-wave radiation are made through
a quartz lens and a filter cousisting of a
thin film of metallic silver deposited on
the tront of the lens or on a flat plate of
quartz.  Ovdinary films or plates are
used. Fortunately, however, vou need
not invest in a quartz lens and silver
filter in order to make ultra-violet pic-
tures.  The average camera lens ol
glass lets through considerable short-
wave radiation: and commercial .-
tilters that you can purchase transmit
virtually the same ravs. So. to make
ultra-violet pictures. vou need only place
an ultra-violet filter over the camera
lens, and give a longer exposure.

You will find the resulting pictures
very much like visible light photographs
in  most cases. However, outdoor
scenes made in bright sunlight have no
shadows! That is because the atmos-
phere scatters ultra-violet light in every
direction. in shadows as well as lighted
areas.

In addition to direct ultra-violet pho-
tography through a u. v.-flter, you can
make fluorescent pictures. That is, by
shining only ultra-violet light on an ob-
ject in a dark room. and photographing
it through an ordinary camera lens and
filter that keeps out ultra-violet, you
employ the light that the object emits
under the action of the invisible rays.
Long exposures are necessary. As for
the source of ultra-violet light, vou will
need some kind of an arc lamp—a
(uartz-mercury lamp being best, with a
carbon arc a close second. Sunlight,
roo, can be emploved. But whatever
the source. vou must place over it a
filter that passes only ultra-violet light.

The third path that the amateur in-
visible-light photographer can take is
at the other end of the light spectruim,
in the invisible red. With ordinary
panchromatic film or plates, such as are
coming into wide use for all kinds of
photography. and with an infra-red or
deep ved filter of stained gelatine. vou
are cquipped to make pictures of dis-
tant objects that are obscured by fog
or haze: to produce queer-looking por-
traits of friends. and to make surpris-
ingly detailed likenesses of buildings
and other objects.

If you have a plate camera, you will
tind two kinds of plates, recently placed
on the market, of considerable interest.
One of these. an infra-red sensitive
plate, is intended for use in photograph-
ing light spectra and for other scienti-
fic work. However, it is verv slow,
and must be treated with ammonia be-
fore use. There is another plate, known
as an extreme red sensitive one that is
best for all-around work. Tt is fast
enough to be used at snapshot speed,
with a light red fltef.
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New Tools You Can Easily Make

(Continued from page 2353)

ence between the first reading and the
second is the depth measured.

To make the gauge, procure a piece
of steel 2”7 by 114” by 34" or 14”7
Clamp the picce on the surface of a
true face plate and turn one edge to
form the base of the tool. Saw and file
or machine the piece to the shape and
dimensions shown in the plan, then re-
clamp the piece on its base to the face
plate and turn the top surface true and
exactly one inch from the base. Relo-
cate the piece on the face plate so that
the center of the top surface is centered
in the lathe, then carefully drill and
reamt a 5/32-inch hole through the
whole piece. A “V” groove on one side
and two 6-32 tapped holes for clamping
screws complete the job.

The illustrations show only the more
typical of the many valuable uses the
completed tool may be adapted to. At
“A” long 5/32-inch diameter rods may
be inserted to measure the depth of
holes or recesses, but m this case. un-
less micrometer calipers up to 6 inches
or so are available, only a ruler may be
used. As at “B." however, the tool 1s
useful to its maximum precisional ca-
pacity. The accurately faced rod in-
serted must be 1 inch in length or less
if onlv a 2-inch micrometer caliper is
available; meusurements up to 3% inch
are practical with this caliper.

At “C” is shown a variation of the
tool of which there exists no commier-
cial equivalent on the market—a small,
sturdy surface gauge which functions
with absolute precision on heights from
0 to 5 inch or higher if additional
scriber rods are made. ‘These scribers
are constructed of drill rod, properly
beut and pointed. The upper surface,

“M.” is turned in the lathe before hard-
ening the rod and, if the lathe attach-
ment is available, it may be ground true
while mounted in the gauge itself.

In practice a surface plate is util-
ized and the distance between the sur-
face “M” und the base of the gauge is
reckoned with and measured with a mi-
crometer caliper.

The scriber point, “P,” is dropped to
the surface of the plate and the upper
clamp screw is tightened; then the dis-
tance between “M” and the base 1s
measured. This measurement is the
standard and is added to whatever
scriber height is required.

In the same sketch “D” shows how |

the “V" eroove oi the gauge is used to
deal with cylindrical surfaces.  Small
langes, hubs, collars, pins, and such
may be measured or located with ease.

A majority of the smaller metal-turn-
ing beunch lathes present an objection-
able outlav and upkeep cost because of
the forged tools which their posts hold.
After some usage and regrinding, u
{orged tool becomes uscless, since most
of its shape has been lost. It will de-
cidedlv pay users of beuch lathes to in-
vest the time ol making a small cutting
bit holder, since none of %4 by »4-inch
or 5/15 by 34-inch size are commer-
cially available.

Simply procure a length of 100! steel
about 3 by 3% bv 4 inch in size and
about .2 inches of 5/32-inch diameter
high-speed rod for bits. Saw and file
the holder metal to shape as in Figure
+ and drill and tap its head for a 6/32
or 8/32 hardened set screw. Roughly file
the various bits to shape, harden and

Scientific Aids to Your Comfort

temper them, then grind them 1o
edges.

(Continued from page 236)
foods that require a cover to retan

of transferring {oods from baking

dishes to serving ones is eliminated. As
the dishes are heat and cold resistant
the food will keep hot throughout the
nmeal, or ice cold, as the case may be.
When it comes to washing dishes, you
have many less to do.

The double compartment, round bak-
ing dish pictured will hold meat and a
vegetable or two different vegetables.
Tnstead of two separate cooking dishes
and two serving omnes, this dish does the

work of four. The two-piece oval set
is ideal for a small family, if you care
to use the dishes separately. 1f, on the
other hand, vou desire to use the pieces
in preparing mushrooms and other

The casserole
and the platter

their delicate aroma, one piece hts upon
the other.

The well and tree platter is particu-
larly good for baking and serving fish.
The annovance ol having your beauti-
fully baked fish break apart as you lift
it to a serving dish is done
away with.

The casserole permits the
use of the cover as a sepa-
rate baking dish, as a tile
for hot dishes, its Hat sur-
face allows vou to stack an-
other dish on top when bak-
ing. thus utilizing the lost
up-and-down space in the oven. Tested
and approved in our laboratory.

———tt P
Erratum
The heater described in the May

issue on page 40, under the heading
“Turn on the Heat and Humidity/
uses gas. We inadvertently termed it
an clectric heater.
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Twenty Thousand Leagues Under

weighted and balanced as to be able to
hang motionless in one spot under ordi-
narv circumstances. This is due to the
fact that the density of water, unlike
air, increases at a negligible rate with
increasing depth.

A strange phenomenon is encountered
on rare occasions.  Sometimes submar-
ines execute “stationary dives"—i. e,
they submerge when at a  standstill,
They take on a few bare pounds of
negative bouyancy which causes them
to settle slowly onto the bottom. While
thus sinking slowly a submarine has
been known to encounter a lower stra-
tum of colder water—more dense than
that above—and come gently to rest on
the top of this heavier water. In other
words, the ship was a shade heavier
than the volume of the warmer water
which it displaced but slightly lighter
than the same volume of colder water.
Whercas it possessed a small negative
bouvancy in the lighter water its huoy-
ancy was slightly positive in the colder
laver. That is the nearest approach
which we have to the very desirable at-
tribute of the Neautilus. Ordinarily a
speed of about one knot is the minimum
at which a submarine can be properly
handled when running submerged.

Cruising Radius

Now we come to the most remark-
able part of the Auautilus—her propel-
ling machinery. We must confess that
in power, speed and cruising radius she
far surpasses any present day submar-
ine. In fact it is safe to sav that in
radius  the Nautilus will never De
equalled. For all practical purposes the
capacity of her electric batteries seemed
to be nearly infinite. She was driven
by electricity on the surface as well as
submerged. In this respect she was
similar to the early French submarines.
No power-driven submarines of any
kind, however, existed until many vears
after the Nautilus was conceived.
These early French vessels were truly
“submarines” in that the enecrgy used
for submerged operation is all that was
available for surface runs—and that
very limited. They were designed solely
for the defense of harbors whence they
could issue for « short attack, heing
submerged for the greater part of the
entire run. The modern craft are more
properly termed “submersibles™ in that
all but a small bit of their operation is
on the surface and under power differ-
ent from that used when submerged.
But more about these later.

The Nantilus was certainly a sub-
marine in every sense of the word since
Captain Nemo cruised submerged al-
most continuously. Ile was aware of
the greater comfort in the still depths.
Some of the American submarines en-
countered extremely severe weather
when crossing the ocean in 1917-1918
on the surface, perforce. The attacks
of seasickness suffered by several mem-
bers of their crews very nearly re-
sulted fatally. Captain Nemo also real-
ized the impossibility of suffering col-

(Contimted from puge 202)

lision when deeply submerged: his was
then the only submarine in existence.
Alas, he failed to consider the tragedy
always Iorking in @ run made only a
fow feet helow the surface.  1Iis ship
was in collision under just such a cir-
cumstance.  The surface vessel was the
only one damaged.  Tle was thus far
more fortunate than the ill-fated U. S.
Submarine S-4.

So much for the general method of

propulsion. Now for the apparatus of
the Nauitilus.  As has been mentioned,
her sole power was electrical, the energy
being supplied by batteries. These were
“primary” hatteries rather than “scc-
ondary” or “storage” batteries which,
in very small sizes, are now such a fa-
miliar automobile accessory. In other
words. at least their ingredients had to
be replaced each time the batteries he-
came exhausted. Recharging was then
unknown.  These wonderful hatteries,
however, required the rarest imaginable
replicements, and then of sodium only,
Their life seemed endless.  The re-
sourceful author, it will be remembered,
discovered a coal mine heside a lake in
the crater of an extincet island volcano.
The like could be reached from the
ocean by a submarine passage. lere
the vitally necessary salt was obtained
by evaporating sea water, the coal being
used as fuel.  In all the “Twenty Thou-
sand Leagues” only one stop was made
at this base of supply.
. The power of these batteries may be
more ecasily realized when the main
“engines” are considered.  The elec-
tric motor in its present general form
had been produced in a crude way when
M. Verne wrote his book. ITe did not,
however, conceive of an electric motor
in the ordinary sense for his Nautilus.
Instead, e had a number of huge solen-
oid clectro-magnets.  Their plungers.
acting through cranks or ratchets, drove
wheels geared to the single main shaft.
This shaft turned a Your-bladed pro-
peller which had a diameter of 19 feet
and a pitch of 23 feet. When the vessel
was running on the surface it appears
that the propeller blades thrashed out of
the water like those of an old lightly-
laden “tramp™ steamer. This was neces-
sarily so, since the ship itself was only
26 fecet in diameter.

40 Knots an Hour—Submerged!

The batteries and magnets were able
to drive the vessel submerged at the rate
of 40 knots! Like many builders, the
good Captain scems to have heen a bit
over-optimistic regarding the capabili-
ties of his ship. He claimed for her a
speed of 50 knots.  But a test was pro-
vided during her return under the
frozen sea from the South Pole. She
was caught fast in the ice below the
surface and freed herself only with the
utmost difficulty after a long struggle.
Following her release a dash was made
for the open sea in order to save the
crew from suffocation by the badly vi-
tiated air. Full speed was ordered but
the vessel responded with “only” 40
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knots.  Fifty knots corresponded 1o a
propeller speed of 7.200 revolutions per
minute.  (The propeller pitch being 23
feet this figure of 7200 is more than
twenty times too high for 50 knots.)
Her  prodigious power made Ther
“handy™ enough to wreak terrible de-
struction by ramming when she took
sides in that memorable battle between
the right and sperm whales. On an-
other occasion, however, the available
power was insufficient to disentangle
the propeller from the tentacles of the
huge cuttlefish.  This horrible monster
thereupon had to he killed by the crew
m that thrilling hand-to-hand battle on
the deck of the submarine.

Probably the most remarkable at-
tribute of the Nautilus is one which was
awarded to her perhaps unconsciously
by M. Verne. The crew seemed able to
keep her in operation indefinitely, mak-
ing only the few repairs possible with
the restricted facilities existing ahoard
ship.  There was no source, even, from
which to draw the all-important “spare
parts.” Here was a ship indeed if it
possessed such capabilities!

Our Modern Submarines

What do we find aboard modern sub-
sea craft?  First of all theyv are really
“submersibles™ and operate quite dif-
ferently from the Nawtilus. Thev are
twin-screw, ordinarily., and are driven
on the surface by Diesel engines or,
in rare cases. by steam. Owing to lack
of air for combustion purposes these
methods are not available when running
submerged.  The propellers are then
turned by electric motors, the electricity
being furnished by great storage bat-
teries.

These batteries are recharged when
the wvessel is on the surface, the
engines driving the motors as genera-
tors.  Thus on each shaft there are only
two units. Starting from {forward we
have, in order: engine, clutch, *“‘gener-
ator-motor,” clutch, propeller. 1t will
be seen that the generator-motor, during
surface cruising, must still be driven
by the engine cven if no current is de-
sired from it at the time.

The capabilities of the modern sub-
marine for surface operation approach
closely those of a surface vessel. One
type is eredited with 23.5 knots, develop-
ing 10,000 horse power. For another
type a cruising radius of 20,000 miles is
claimed, provided a low speed of 6 knots
is maintained. For work beneath the
surface, however, the modern craft fall
far behind the Nautilus. This is true
even if we select different vessels eacl
exceeding all others in just one particu-

lar.  We find none with a speed greater
than 15 knots, none with more than
2,600 horse power. and none able to

cover so much as 200 miles submerged,
even at most economical speed. Ordi-
narily, in fact, the vessel with the great-
est possibilities on the surface will
necessarily by its design be handicapped
for submierged operation; and <ice
TCcrsa.
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Our Nvutilus was capable of 40 knots
submerged and therefore of a still higher
speed on the surface.  As has been
noted, her cruising radius scemed to be
almost infinite.  \We can at the present
time claim an approach to L(llldllt\ only
by stressing surface operation. At
least on Lugc craft the pleasures and
advantages of being on the surface far
exceed the drawbacks orvdinarily.  Also
we can say that when the cruising
radius is over 10.000 miles it is pretty
nearly as great as can he desired. In
other respects, however, the Nautilis
still holds sway.,  Even on the surface
its speed was perhaps double that of the
swiftest submarine ever built.  Below
the surface we are still far. far hehind.

The limit {for submerged operation is
set by the extreme weight of the
modern storage battery. s capacity
for energy compared to its weight has
slowly increased but there is stlll long
way to go. One occasionally reads in
the press that a new battery has been in-
vented which is of but one-tenth the
weight of any other of the same ca-
pacity.  Such statements have as yet
had no foundation in fact. Some day
a miracle worker may appear with a
battery containing ten thousand times
as much energy per pound of weight as
the modern battery. Until then we must

continue to concede full honors to M.
Verne for the performances of his
dream ship when travelling Dbeneath

the waves,
In the matter of auxiliaries, we find

that the Nautilus was well equipped
with devices very similar to those in
use today. For wventilation, Captain

Nemo supplied his submarine with air
from reserve tanks. TFor lighting, the
Nautilus boasted hoth incandescent elec-
tric and vapor-arc lamps, and her
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searchlight (with an undérwater
of one mile!) was an arc operating in
a vacuum. The Nautilus was well equip-
ped wirth  electric heating  for | galley
ranges, water heaters and radiators

When we turn to “interior communi-
cation,” we find that M. Verne provided
the not inconsiderable invention (in
1873) of a system of electric push but-
tons. His electrical “shaft revolution
indicator,” and depth gauges both oper-
ated in a manner very similar to those
in use today. lle also had a marvellous
clectric clock “more accurate than a
chronometer,”  barometers, thermome-
ters, marine glasses, sextants, hvgrome-
ters and magnetic compasses.  When
hull openings are scaled for a sub-
merged run a barometer inside the hull
is of use only to indicate the rise of air
pressure due to a bad leak. Did M.
Verne realize this? A magnetic
compass is totally unreliable when en-
closed within a steel hull. Modern sub-
MArines use gyro compasses.

Like m(ulm n submarines, the Nautilis
was equipped with cscape hatches, but
Captain Nemo and his crew used them
for the purpose of making excursions
over the ocean floor and returning to
the submarine, and not for escape in
case of emergency.  Another mniodern
item of cquipment was a boat which
was bolted to the deck of the Nautilus,
and to which access could be had from
within the submarine.

Tt wiil he scen from all the foregoing
that we have here a case where there
is truly “glory enough for all"—praise
for the uncanny foresight on the part
of Jules Verne in secing so many de-
cades ahead of his time; renown for the
many inventors and engineers who have
warked their wonders of marine design
and construction,
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Magic

(Contimied from page 238)

the silver piece, the hand is held in such
a position as to cnable the dime to
secretly slide into the palm. There it is
concealed, while the folding of the
paper continues.

In the act of permitting a spectator
to feel of the coin, the original coin is
disposed of.  The spectator, of course,
1cels the concealed dime, and is thus
satisfied that the horrowed piece is ac-
tually hidden beneath the {olds of the
wrapping paper. The rest is easy.

A New Palming Device
MAGICIAN'S dexterity is usu-
ally measured by his abilitv to

palim small objects, such as coins. thim-
bles, playing cards, cte. This method is
a short cut enabling the amateur to ac-
complish apparently difficult  sleights
with an exceptionally Sllld” amount of
practicing. N\

A small plehc of flesh-colored steel,
of the shape illustrated, is all of the
paraphernalia negessary. The magician
secretly slides tlis hencath his finger
ring prior to his performance. A num-
ber of playing cards. a coin or other
small object, can be held in place firmly
against the magician’s palm. by simply

- —
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sliding its edge beneath this feke. The
back of the hand can be shown quite
naturally, thereby conveving the thought
to the audience that the palm is empty.

Any number of effects and unusual
sleights can be worked out by the wiz-
ard, aided by it. Being small in size,

it can be casily disposed of.

The Vanishing Tumbler
DRINKING glass is filled to the
brim with water {rom a trans-

parent glass pitcher.  The glass is liited
off the table and carcfully placed in a
paper bag. The magician descends to
the footlights. and suddenly crushes the
paper bag b%lms, rolling
the paper into a snn k—which he
carclessly tosses aside. Thez glass and
its contents have completely Vanished.
The glass has an outer shell, which is
made of opaque celluloid.  In the act
of picking the glass of water from the
table. the tumbler and its convents
secretly slide into a rubber-lined trap in
the table top. The celluloid cylinder
(suppasedly the tumbler full of water)
is put into the paper bag. and after a bit
of magical byvplay, is crushcd with the
bag between the magician's palms,
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Eclipses Yesterday and Today

(Continued from page 205)

The interval, 6,585%5 days or 18 vears
1134 days (103 days if five leap years
intervene), is known as the Saros, de-
rived from a word that signifies repeti-
tion. It was known to the ancient Chal-
deans and was used by them in prehis-
toric times to predict eclipses.

Let us try our hand at eclipse predict-
ing. On the 28th of May, 1900, the
path of a total eclipse swept across the
United States. One Saros later, June
8, 1918, another very similar eclipse
should have occurred. Owing to the

solar and three lunar. Thus the sun is
much more frequently eclipsed than the
moon. This is not true, however, as
regards the frequency from a given
point on the earth. A lunar eclipse can
be observed from any place the moon
can be seen, 7.e., from half the earth
while, to see a solar eclipse, one must be
located at least within the penumbral
shadow (Fig. 2). This more than re-
verses the proportion of two kinds of
eclipses. Though we have, on the aver-
age, about one total eclipse of the sun

Natives, terrified by the eclipse of the sun, appealing to Columbus

extra one-third of a dav, however, the
earth had eight hours extru to rotate in,
and the eclipse track should lie to the
west of the first, approximately 120°,
one-third of the distance around the
globe. The track of the 1900 eclipse is
shown in the map. Transferring this
120° westward, the path of totality for
the 1918 eclipse should he approxi-
mately given by the dotted line. The
actual path, according to more precise
calculations, is indicated by the full line.
The agreement is all that could be ex-
pected.  Usually it will not be quite so
good as this. No doubt many people
will remember the total 1918 eclipse.
The tracks of several other interesting
eclipses are shown on the diagram. One
of them, that of June 19, 1936, is the
Saros companion of the 1918 eclipse.

Some persons may wish to try their
hand at a further prediction by project-
ing the 1918 path 120° farther west-
ward. The actual path will be found to
lic about as far above the approximately
predicted one as the actual 1918 eclipse
track did above our earlier prediction.
This gradual northward creep will con-
tinue until finally the shadow track will
no longer strike the earth. The last
total eclipse of this particular series will
occur on August 23, 2044.

The minimum number of eclipses that
can occur in a given vear is two, both
of the sun. The maximum number is
seven, five solar and two lunar or four

every vear and a half, the central
shadow track touches a given station
about once in 360 vears. The duration
of totality cannot exceed eight minutes.

The next total solar eclipse will be
visible from Canada and Maine August
31, 1932, Total eclipses that can be
seen from the United States will occur
in 1945, 1954, 1970, 1979, and 1984.

Total solar eclipses present a rare
opportunity to the astronomer, who
often travels to the antipodes to take
advantage of the few minutes the hright
solar disk is obscured. For only then
can he photograph and study in detail
that mysterious outer appendage of the
sun—the corona. This halo of pearly
colored light surrounding the solar disk
is undoubtedly a sort of rarefied atmos-
phere. but there are still many puzzles
connected with it. For example, it emits
a peculiar hue of green light that no
terrestrial atom has been able to match
exactlv. This fact led astronomers to
assert that some new and unfamiliar
element, which they termed “coronium,”
probably existed in the corona. We
know now that this view is incorrect.
“Coronium” is probably some familiar
substance, perhaps oxygen, nitrogen,
carbon, or helium in masquerade.

One of the most striking sights vis-
ible at a total solar eclipse is the ap-
pearance of the prominences—tongues
of rose-colored flame leaping out some-
times hundreds of thousands of miles
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above the surface of the sun. Promi-
nences are not flames in the ordinary
sense of the word. since the sun 1s not
“on fire”” Though composed. to a large
extent, of the highly combustible mix-
ture. hvdrogen and oxygen. the sun is
too hot to burn®*. Combustion. the proc-
ess of chemical union of the two ele-
ments, could not occur on the sun,
which 1s hot cnough to mike the reac-
tion proceed m the opposite direction.
Prominences can be studied to best ad-
vantage during cchipses. though they
can be photographed at other times.
The Linstein theory has placed an
added premiwm on the few precious mo-
ments of totality. According to relativ-
ity, a beam ot light in the neighborhood
of the sun and orviginating from a star
should experience @ small displacement
owing to the action of soluy gravita-
tion.  Such displacements, of course,
exist continually, but we can sce stars
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appatently in the vicinity of the sun ‘
only during total eclipse, when the
shining solar surface is shadowed by
the moon. Observations for the pur-
pose of testing this prediction have been
made at many of the recent cclipses.

With a three-minute total eclipse
every cighteen months, on the average,
an astrononier with an observing lite of
sixty vears would have had little more
than two hours for studv o1 eclipse phe-
nomena. allowing no margin whatever
for untavorable weather. To observe
them he would probably have to journey
more than half a million miles. Dozens
of unsolved problems would occupy his
attention.  No wonder. then, that the
astrononier travels to the ends of the
earth tTor the sole purpose of studying
solar eclipses !

*See last montlh’s article, “What Makes the }
Sun  Hot?”

SUN

EARTH

Fig. 4:—A sketch of an eclipse of the moon, showing how light rays are bent into the
earth’s shadow by the atmosphere.

Spectacular Harmless Fireworks
(Contined from puge 229)

position is poured in, the pellet dropped
in on this, then a sprinkle of perchlor-
ate fuse composition added. the case
then being filled the rest of the way
with whatever proper color fre is de-
sired.  In action, the perchlorate fuse
composition burns, and ignites the pellet
containing aluminum and drives it out
of the case, forming a silver-fountan
effect which is very beautiiul.

The above pellet composition could

be termed sparkler composition. and
with it some wonderiul  homemade
sparklers  ncarly equaling  the com-

mercial kind can be made. The pellet or
sparkler composition 1s made into
paste with the dextrine-water or dilu-
ted alcoholic solution of shellac and
rubbed over wooden sticks. or splints
such as are used. tipped with absorbent

cotton, to sterilize open cuts and
wounds. These can be bought at drug
stores. If the adhesive composition

made as above is contained in a large

test tube and the sticks dipped and
volled in it, they can be withdrawn.
coated, and dried. Several dippings

and dryvings are necessary to produce
a built up sparkler.

An excellent night fireworks piece
can be made from the same sparkler
composition. (Barium nitrate, iron
borings and aluminum powder.) Iour
(or more) blobs of the sparkler com-
position paste are placed about 1
inch apart on a thin strip of wood

which serves as a base.  Several tacks
driven partly into the wood will serve
to hold the Dlobs on. LEach bloh of
sparkler composition 1s then connected
with its neighbors by a length of the per-
chlorate fuse. A daly of the perchlorate
1s placed at the lath blob of composi-
tion. A composition is made nto & paste
with dextrine-water is applicd on top of
the Tuse where it contacts with the atu-
minum sparkler composition blobs. The
whole 1s dried over night.  When the
fuse is lit, the perchlorate fuse powder
dab is ignited by the fuse and sets off
the aluminum sparkler conposition, giv-
ing a very dazzhing white hight.  The
fuse continues to burn and sers off the
next bloh of composition. The per-
chlorate fuse composition is used be-
cause the fuse alone will not cause 1¢-
nition of the sparkler composition; the
perchlerate fuse  powder composition
acts as a fhrst-nre.  The fuse cun be
made o1 such a length that the hlind-
g white flashes produced by the spark-
ler blobs igniting. will {ollow one an-
other in anv time-order.

The perchlorate fuse composition can
also he applied to the tip end of the
finished sparklers to make them more
easv-lighting.

In the above tried and
formulas, all ingredients should be
powdered before mixing. Wood char-
coal such as willow should be used.

found true
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Complete, practical home-study
courses prepared by some of the
best-known chemists in this
country, including
ArreNn Rocers, B.S.,
M.S., Ph.D.—Head of
Department of In-
¢ dustrial Chemistry,
Pratt Institute: L.
M. Toruan, Ph.D.,
Vice-president,
United Chemical
and OQOrganic Prod-

ucts Co.; BrapLEY
STOUGHTON, B.S.-
Head of the De-
partment of Metallurgy, Lehigh University, and
UweN L. SHINN, Ih.D.— Professor of Applied

Chemistry, University of Pennsylvania.
Mail Coupon for Free Booklet i
r INTERNATIONAL SCHOOL OF CHEMISTRY l
Division of the 1
l Intgrnational Correspondence Schools 5
Box 6168-G, Scranton, Penna. |

Without cost or obligation, please send me full
details of your home-study course in |

I
I {1 Analytical Chemistry [ Metallurgical Chemistry '
| CJ Chemical Engineering Short Chemistry Course

| ] Industrial Chem istry Pharmacy i
I

Nume

A BUSINESS OPPORTUNITY!

Casting Metal Toys and Novelties
fers ehance to earn real money.  As our Manu-
facturer you muake 5 & 10¢ Ntore Novelties. Toy
Noldiers, Animals, Ashtrays, Aut Radiator Orna-
ment year seller We help vou sell
the buy them ftrom you. N TIX-

PERUOINCE  or special  place
needed and we turnish complete
outtits,  Small investment starts
you in well-paying business and
we help vou build up. A big
opportunity for the right man.

Write at once tor full inferma-
tion if you mean strictly busi-
ness and want to handle whole-
sale orders now being placed.
Metal Cast Products Co., Dept. E
1696 Boston Road. New York City

Information F E E

Send us your name and address for full information re-
garding the Aviation i Find out

and other all
oud

and also

' AVIATION

and Airplane business.
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.

AMERICAN SCHOOL OF AVIATION

Dept. 142-B, 3601 Michigan Ave. CHICAGO

Radio News for July

This is the 12th Amniversary  issue  of
RADIO NEWS and. as it is concurrent with
the Chicago Trade Show of the radio indus-
tryv. the editors huve made everv effort to
present o really comprehensive forecast of
future trends and also an interesting and au
thoritative history of the progress of the in-
dustry sinee 1919,

More than thirty Icaders in radio receiver
111;1111f15ct1lx'111g. broadeasting.  television  and
allied fields presenc their opinions with regard
to future trends in rudio.

_Capt. Robert Scotield \Vood writes on 12
Yeuars of Radio D'rogress.”

“"New Vork T.ooks In, is the title of an
article descrihing the new television station
f the Jenkins Television Corperation which
1S now operatmg on « regular program basis.

Austin - Lescarbonura takes us hehind  the
scenes to show the surprisingly important part
that chemistry plays in radio.

Tome Recording, in an article by 1. G.

isin, comes in for its share of cditorial at-
tention.

Dr. E. E. Free presents another of his in-
teresting scientific articles, this time on “The
Llectrical Kuture of Music.”

The new pentode variable mu superhetero-
dyne is described by McMurdo Silver.

The new types of tubes, including the power
pentode and  the multi-mu, are treated  in
shorter articles.

A feature of this issue is “What's New At
the Trade Show.” This department has heen
expanded here to include dozens of new re-
ceivers, tubes, and various other radio appar-
atus. most of which are being exhibited at the
Hotel Stevens in Chicago.

In addition. the July issue contains the
usual departments. including Patents, the
Service Bench and the Junior Radio Guild.




long Distance
Receiver

Amazing LowPrice!

Quality Performance
Six tube triple screen-grid
using 3-224, 2-227, and
1-245 Fmver tube. Easy
toinstall. Will fit anycar.
Smgletdmlﬂsuntrl;al We
guarantee that this set
will pudl in stations within atad _13'“\:__
of 1,000 miles and that it will de
liver the volume and tone qualities of
an electric set, or your money refunded.
PRICE OF SET ONLY $20.00
Price Complete, including tubes, batteries, dy-
namic speaker and suppressors, all ready to install
an;i use,(;saos.BO.OSenfd $§5.00 geposit with order,
alance C.0.D. On foreign orders remittance in
full required. ORDER TODAY. .
CHAS. HOODWIN cO.
4240 Lincoln Avenue, Dept. G-30, Chicago, 1llinois

N\

Begin Todav—Write for My F BOOK 1
muke a gavd penman of vou at home during epn
time. Write for mv EE BOOK, “‘H To Be-
come a Good Penman.”™ It containa epecimens
and tells how others mastered penmannhip hy the
Fanblvn sveten; Your name will be elegantly
written on a card if yvou enclose stamp to pay post-
nge  Write todav for book
F.W. Tamblvn. 424 Ridge Blig. Kansan Citv. Mo

Free toMenPaSt4o

What is prostate gland disorder? Why does it come
10 two-thirds of all men past middle age? Why does it
eause loss of hcalth, sciatica, aching
{feet, back and legs? Amazing book, writ-
ten by well known American Beientist,
answers these questions and tells how
100,000 men have found relief without
drugs, surgery, lessons. Simply send name
and address for copy. no oblization .
ress THE ELECTRO THER
4543 Morris Avenue, Steubenville, Ohio.

MODEL BLUEPRINTS

Correct—Easy to Follow

1-2 Horizontal Steam Enginc details. .set $1.00
3-4 Boiler construction for above....set 1.00
5

880-Ton Bark .................... .50
6-7 Twin Cylinder Steam Engine and
BlE? 0 ooaon000a00a00aanoaas set 1.00
8.9 Gasoline Fired Locomotive...... set 2.00
10-11 U. S. S. Constitution. “Old Iren-
sides” ... set  1.00
12 13th Century Man-of-War ........ 50
13-14 Chinese Junk ................. set .50

15-16 Electrically Driven Automobile..set 1.00

17 Roman Ballista .................. .50
18-19 Simple Steam Engine ..........set .50
20-21 How to Build a Reflecting Telescope. 1.00

22 “Santa Maria,”’ complete.......... .50
23-24 Model U. S. S. Portsmouth. .....sct $1.00

25 Building a Model Tughoat........ .50

26 Twin Cylinder Marine Engine...... .50
27-31 U. S. S. Truxton. ................ 2.00

32 Sopwith Biplane .............. ... .50

33 Speed Boat ...l .50

34 Airplane Engine ................. .50
35-36 Motor Winch .................... .75
37-38 Vertical Steam Engine............ 1.00

39 Cannon v ..ot el i e 50

40 Steam Roller ...........c....... .50

4] Prairie Schooner ................. .50

Lincoln Sport Biplane (man-carry-
d03) cooocooooocooncaancacannaao . 6.75

Gerber Monoplane (man-carrying).. 1.00
Anyone who can read blucprints and is at all
handy with tools, will find no difficulty in followe-
ing the simple cxplanatory diagrams.  Many
sport planes and monoplancs built from our plans
are flving daily, thus attesting to the accwracy of
the blucprint details. Satisfaction guaranteed.

Send Orders to

Science and Invention

Blueprint Department

381 FOURTH AVENUE
NEW YORK CITY

‘
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Science and Invention Announces the Third
Prize Winners of the $3,250 Ideal Home
Workshop Contest

William W. Klenke, Third Winner
in the $400 Class, Says:

WAS born in New York City, Dec.

27, 1888, Was educated in the

public schools of that city. Gradu-
ated {rom the New York Trade School.
1905; graduated from the De Witt
Clinton High School. 1910,  Studied at
the Art Students’ League, New York,
for one year in
Antique  Drawing
—won  Honorable
Mention, 1911.
Graduated from
Pratt Institute,

1913; won coui-
petitive scholar-
ship in  Art, al-

though specializing
at the time in Man-
ual Training. Re-
ceived license to
practice  Architec-
ture in the State of
New Jersev, 1919,
Graduated from the Fawecett Industrial
School of Newark, N. J., Arts & Craits
Course. Saturdays only. for six years,
1922, Teacher of Manual Training and
Mechanical  Drawing, Central  Iigh
School, Newark, N. J, {for almost
cighteen years.

To gain practical experience in wood
working, T worked as a journeyman
carpenter for three vears. Trained in
photography under a professional for
two summer vacations—use photography
extensively in my book and mazagine
work.,  Author of “Art and Education
in Wood Turning,” “Joints and Iow
They Arve Made.” “Selected Furniture
Drawings” and a Syndicated Feature
“Things Easy to Make” Two new
hooks to come out this Fall—"Glue and
Its Use” and “One Hundred Things
lLasy to AMake.”

[ am the first person to syndicate
Manual Training in the newspapers
throughout the United States and Can-

e

William W. Klenke

ada. Have written for the following
magazines: Popular Science, Popular

Howmecraft, Vouths' Companion, Archi-
tecture,  Photo-Iira, McCalls  Nceedle
IWork & Decorative Arts, Needlecraft,
Peoples’ Home Jowrnal, hesides T have
worked up several advertising booklets
for the Russia Cement Company, mak-
ers of Le Pages Glue and the Walker
Turner Manual. I have worked exten-
sivelv in all branches of cabinet work
and many of the Arts & Crafts.

Why Mr. Klenke Chose the
Tools He Did:

In making my selection of Tdeal Tools
and Equipment costing $400.00. T de-
cided to divide the expenditure into two
classes—one for the hand tools and the

other for machinery. T am aware of
the fact that the amount of money to
be spent for machinery would naturally
have to be {far greater than that to he
used for hand tools: however, with the
use of machines, I can do so much of
my work. that T will not require so many
hand tools.

I have chosen well known standard
makes in cach of the various classes.
because I would then have confidence 1n
the tools and equipment.  Therelore, 1
fcel that quality and value have been
fully represented in this list.

In making my selection, 1 constantly
kept in mind that I not only wanted ex-
cellent tools, such as a master craftsman
would use. but I desired this list of tools
to be complete so as to serve me in all
of my general repairs around the house,
in both wood and metal work.

Therefore I included tools for elec-
trical work, minor plumbing jobs, some
helpful tools for tinkering around my
automobile and a very complete line of
portable motorized machines.

The machines T selected are sturdily
built and capable of doing a large vari-
ety of differeyt kinds of work in wouod
and metal in 501\1 accurate manner. The
sizes of my motors are sufficient to per-
form all of the duties I have a right to
expect without stalling thé™motor. and
with the V-shaped pullevs, I should get
the maximum amount of cthciency.

These machines are large enough so
that T can turn out good sized johs and
without much interchanging of parts,
vet they are portable and compact.

In reviewing this list of Tdeal Tools
and Equipment, I feel that possessing
them. I would be in a position to turn
my spare time or to make my pet hobby
into a profitable thing—yves. T consider
it complete enough to start a shop as a
business proposition, should | so desire.

William W. Klenke's List of Tools:

Tools for Measuring and Laying Out

1 Two foot, four-fold rule ................ $ .65
1 Combiuation try and miter square...... 1.0
1 Steel square, body 247, tongue 187 (... 24D
I Marking gauge (double bars) .......... 0
1 Pair of bronze trammel points 1.63
1 Plumb and level, 18" ... ......... R PR
1 Sloyd knife ool .40
1 Spring dividers, 6" ......... 9
1 Spring calipers, outside 6" ... ..., 90
1 Spring calipers, inside 67 ... ... ....... .90
Saws for Wood and Metal Work
1 TTand saw, cross cut, 24”7, 10 points .. 170
1 Rip saw, 26", 6 points ... 1.75
1 Back saw., 10" ... 2.00
1 Compass saw, 107 .83
1 Coping saw and 12 blades ... .35
1 Hack saw frame, 8" ... ..iiiiiiiinn. 1.00
12 Blades for hack saw, 8 .. ... 45
Hand Planes and Chisels
1 Jack plane $4.35
1 Block plane 2.20
1 Scraper ...... 2.2

1 Spoke shave ......cieviiiiiiiiiiiiiiaiin .30
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1 Reg. tanf:ed firmer chisel, bheveled
cdge, W7 L .59
1 Reg. tanged firmer heveled
edge, Lo oo, .63
1 Reg. tanged firmer o Gltad]
edge, 347 oo 70
1 Reg. tanged  firmer Leveled
cdge, 117 1.14
1 Reg. tanged gouge, 34" ... 54
Wood Turning C
1 Skew point, 14" ... ....... P
1 Skew poiut, 17 ....... 1.20
1 Skew round point, 14" .82
1 Skew round point, 14”7 90
1 Square point, 147 ., .90
1 Square pomt 17 1.3
1 Gouge, %" ....... .57
1 Gouge, 1" ........ 1.49
Boring and Dr
1 Ratchet bit brace, 107 .. 85140
1 Hand drill ............. o 83
1 Auger bit No. 4 o i
1 Auger bit No. 6 o S0
1 Auger hit No. 8 ( . .50
1 Auger hit No. 12 o 70
1. Expansion bit, la . 195
1 Rose countersink 30
1 Serew-driver hit. R2S)
1 Dowel :]11rpen(1 A5
1 Set drills ..o o 1.335
Hdmmcrs. Mallet, Hatchet
1 Hammer adze eye, bell faced. 13 o0z, .. $1.13
1 Ball pein bhammer. 12 oz. anao 90
1 Hickory mallet ]
1 Ilatchet ........... 2.00
Wrenches, Pliers and Pinchers
1 Monkey wrench, 8 d
1 Wrench, 8" ................ 73
1 General purpose pliers, . .90
1 Cutting and pulling pinchers ..... .60
Screw=drivers and Awl
1 Screw-driver, 247 blade $ .3
I Screw-driver, 5 blade .. .50
1 Brad awl ...... 1802506000000 20
s
1 Mill bastard file, 8 ..oiiiiveiiivnn... &18
1 Mill smooth file, 87 . .20
1 Flat bastard file. 6”7 ....... .16
1 Half round cahinet tile, 10” .50
1 Shim taper file. 67 .......... .. 1
I Round bastard file. 57 ... ollB
Vises and Clamps
1 Tron bench vise ... ool
2 Steel bar clamps, 3 feet,
2 Hand screws, at $1.30 t.uh .
2 Hand screws. at $1.70 each ............
Glass Cutter and Putty Knife
1 Glass cutter 0000 15
1 houschold putty knife .............. .35
Miscellaneous
1 Nail set, 3/327 ...... 000000000 0000a0aaa0a0 $ .12
1 Center punch, 5/16” o 18
| Electric glue pot ...... o {0
1 Carborundum oil stone o 12
1 Electric soldering bit PR
I Tinners' snips, 87 ....... 1.43
1 Wark bench. Gnome hrand 19.00
1 Miter box (Gem folding) ....... 000000 2.00
Portable Machinery
1 (‘nmp]etc. circular saw, jointer, mor-
tiser
I Repulsion Induction motor
| Band saw. 12”7 guard and pul]
plete o
| Lathe, 36” hetween center, complete
with helt and pulley ............ Lo 2720
1 2-shaft 1/3 . P. motor 16.00
1 Emery wheel arbor ... 1.3
I Sanding disc, K47 .. 2,530
1 Combh. boring and <'mdmg table 5.00
1 Sanding ATUM oot L2
1 Drill press, complete except chuck 11.73
112”7 chuck ... 9.00
11/3 H. P. motor 16.00
This motor is for the drill press
1 Special Collet chuck for all routers. .50
1 24" Router for inlaying (“Driver™)...... .50
1 32” Router for inlaying 50
1 34" Dovetail router ....... .50
1 14" Dovetail router ... il .50
4 Cutters No. 16, 17, 18 and 19 “Driver?
SS cutters for spindle shaper on
drill press ...ooiiaiieiiiciiiiieee, o 400
1 Special nut to Told cutters 03
1 Polishing heads ............ 2.4
1 Cutter and chisel grinder .........0... 130
Total ..o, eerrateneniaeess. . 3390.95

e el e —

Laurence F. Burns, Third Winner
in the $200 Class, Says:

RECEIVED myv education in New
Brunswick, ' New Jersey, where 1
was born. graduating {from the
Grammar and Hl'-'h\SLhOOl\. One of
my earliest recollictions was the time
passed in building ‘houses for pigeons
and hutches for rabbits and. at one time,
a complete miniature theatre in which I

gave playvs with
scenery  of my

own design and
building — all
made with  the
few tools usually

found about the
house — a4 ham-
mer, a saw, and
a screwdriver.
Upon {inishing
Iligh School, T
was  otfered a
choice of a col-

lege or an art Laurence F. Burns
school.
The choosing of the latter finally

brought me an apprenticeship with a
]11]1()0 raphic house and finally a real
position with a large advertising agency
—there to remain until, with  some
others, we formed our own company to
produce illustrations for advertising.

However, in spare time at home, it
is still @ pleasant, but much of an ama-
teur pastinme. to build small things about
the house. such as shelves or cabinets
and to make those repairs that are
always waiting to he made—with only
a few more tools, as 1 look back, than
I'had as a boy.

However, with these new tools, that T
am so happy to acquire. there is no end
to the things that can be planned.

Why Mr. Burns Chose the Tools
He Did:

Two hundred dollars to spend for
tools and ecquipment have given me a
chance to make quite a LOI]]I)](,IC and
aried selection and enabled me to in-
clude in this list. some small machines.
which T feel are essential today.

I was guided to a great extent, in
making my list, by the catalogs I re-
ceived and {rom the reading of current
magazines dealing with the home crafts.

As T thought of rules, squares., levels
and planes, the name of one of the oldest
firms came hefore me.  Chisels recalled
another well known concern. and also
as I thought of wood bits, precision
squares, dividers and the like.

I strived to make my list include tools
and equipment that would be of value
to me in many different branches of
handicraft. | wanted master quality
tools at fair prices.

My machines had to be real machines,
not toys. They had to be compact. due
to the lack of space 1 have available
for this work. and. above all, well built
units. I wanted machines for both
wood and metal work; [ preferred not
to have my tools in drawers, which had
been built in the bench., but I would
make handy racks for them instead and
place these on the walls near by; with
this saving of money. T could then buy
other tools and equipment.

Laurence F. Burns' List of Tools

1 Work bench, complete ...... terereaaaa.. $19.00
1 Electric shop, complete 99.50
1 Electric glue pot ....... 7.25
2 Steel bar elamps, 3 foot 4.60
4 Hand screws 6.00
1 Vise ..., 1.65
1 Rule, 6 foot ..... .63
1 Square, 12 combination . 1.30
1 Steel Square 2.95
1 Bevel, 6" ......... 72
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ACLIPPER SHIP $4.50

The Famous Flying Cloud ... nis

We supply all the parts, cut and
numbered, ready to put together.
: Instructions show full details
FTY RN how easily each one of the
i A numbered parts fits into

the other. A few hours of

pleasunt pastime and you

will have a beautiful and
valuable maodel. Our other
popular models are: Santa
Matin, la l‘inta, Mayflower,
at $4.30 cach. Constitution (Old Lronsides), $5.4

OUR LATEST CREATION: Spanish Galleon lully equipped
with electrical illumination, $6.

COACH MODELS, $4.98

\We have parts
for the following
coaches:  (eorge
Washington,
Frrinceton to PPhil-
adelphia, Tally-
Ho;  Deadwood.
Overland, West-
ern, at  $4.98
Foreign orders must
he accompanied by 17, & cheek or money order.

Our new illustrated catalog sent FREE on request.

C. J. BIERBOWER,
3216 Baring Street Dept. Si. Philadelphia, Pa,

Originator of Build-your-own-ship-moded

3 L«
£7in, 7t
tang. X5 ¢™

3

each, ATl madels sent ¢, O D,

200% to 6007% PROFIT

Every man buys.
Biggest money-
makerinyears. Big
opportunity toearn

$50 to $100
a Week

The Crest Collar Layrite

Invisible device keeps soft collars flat and free of
wrinkles. On in a jiffy. Eliminates starching.
Lasts forever. Men buy several at one time. Sells
for only 25 cents. Don’t complain of hard times.
Here’s sure-fire money-maker. No competition.
Send 25 cents for sample and complete details.

CREST SPECIALTY CO.

56 Crest Bldg., 227 W.Van Buren St., Chicago, lil.

24 Karat Gold Plated

N DinoONE PLUG

J/Agents & Distributors
Making Big Money

A necessity everywhere A Tturn

to the right brings back the light '
Safe,economical,dependable. 6-in-1
Fuse Plug. Most useful invention
in years_ any of our distributors in
exclusive territory making $500 to
$1000 a month. Easy to demonstrate,
Easy to Sell Profits begin right away. Write at once
for proposition. Scnd 25¢ for sample and working instructions.
6-in-1 Fuse Co., 801 W. Madison St., Dept. 30, Chicago

ALUMINUM SOLDER

You can now solder aluminum, sheet or cast, as
Solder hrass, copper, cte., to alumi-
Money Back Guarantee. Manufacturers
and repairmen demand it.  State Distr. Wanted,
Write Dept. E7, Perfection Manufacturing Com-
pany, 3334 Sunset Blvd., Calif.

easy as tin.
num,

Los Angeles,

I Positively Guarantee

to increase your arms one-half inch
in  size, chest one full inch,
strength  25%, health, 100% in
one week’s time, by following my
in~tructions 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, I1L.

Wina m=.——- SOMETHING DIFFERENT

:é;";'w Mystery Cigar Lighter
t

Out MAKEBIGMONEY
Showing this scientific marvel to men,
iz New principle of ignition. What
] i makes it light? No flint or friction,
5 | All guaranteed. Sample with sales
WIFSIARTING|  plan 25c.  Sample gold. silver or chromium

plated, $1.00. Agents, write for proposition,
NEW METHOD MFG. CO.
Desk S$1-7, New Method Bldg., Bradford, Pa.

uennrl
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Read Classified Advertising — It Pays
Advertisements in this section fifteen cents a word for each insertion. Name and address must be included at this rate. Cash should

accompany all advertisements unless placed by an accredited advertising agency. Not less than 10 words accepted. Objectionable or misleading
advertisements not accepted. Advertisements for these columns should reach us not later than lst of 2nd month preceding issue.

Classified Advertising Manager—Radio-Science Publications, Inc., 381 Fourth Avenue, New York City
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I Plumb & level, 18" ... ... .. iiiiiin. 1.35
I Calipers, 5”7 outside 85
1 Calipers, 5” inside .85
[ Bividers, 6% . ioa. . 90
I Hammer, 145
[ Bt Gl et 2t - o 8 el e B 2.10
1 Mallet 40
I Ratchet bhrace 1.75
1 Hand drill ... ... 1.530
1 Breast drill . ... 4.55
1 Plane, Jack. 1" 4.33
1 Plane, Block 1.65
I Nand saw, 22", 10 points 1.60
1 Rip saw, 26", 6 points ...... ........ ... 1.75
I Back saw, 10, 10 point 2.00
1 Keyhole saw, 10 points ...... A5
I Hack saw  ooooooiiioi .30
12 Hack saw Dblades for .60
7 Wood bits, set ............ 5.25
[ Bit a4 95
1 Bit 1.00
1 Bit . 1.23
T 1.62
| Set of 8 drills, driver 1.00
1 Expansion bit ........... ... 1.93
1 Countersink, 2" .. ... ... .. [ .30
1 Chisel, 13” ... .. - R .30
1 Chisel, B o Yo anacoL ao .52
1 GQhiiselss I 0l . u 72
I Spoke shave ........ e > .05
1 Wreneh, adjustable ... . 1.50
1 Stillson wrench, 107 ... f e 93
1 Pliers, gencral purpose ....... ... . .90
1 Serew-driver, 4347 ... . K]
1 Serew-driver, 7127 L. e .00
[ File. mill bastard, 6% .. ... ... . BR
I [Mle, mill smooth, 87 .. . ... .20
I Tile. cabinet. 107 ...... .. B R .50
1 File. slim taper, 37 .. ... ...... o A9
1 Iile, vound., 6" .. ..... .. ... a3
1 Glass  cutter .......... . ER R 13
1 Putty  kuife, houschold . . . . 33
1 Nail set, 1/16” .................. 12
1 Center punch. 34" ... ... S 18
1 Oilstone, carborundum ........ ... .. 1.03
1 ‘Tinners’ Snips, 127 .. ... 1.75
1 Eleetric soldering iron ....... .. 250
1 Sercw-driver bit C ha - 24
1 Kuife, Sloyd ................ ... A5
I e e s B $199.90

- —

George E. Morris, Third Winner
in the $50 Class, Says:

WAS born in Tall River, Massa-
]I: chusetts. and received myv education

in the public schools. On leaving
school I became associated with nmn
tather in the painting and decorating
business and. aiter the rerivement of
my father, conducted the husiness for
a period of
fifteen years.

fn 1925 1
joined the
staft of the
Recreation De-
partment of
the City of
Fall River,
during  which
time I taught
Handwork
and Miniature
Airplane con-
struction at the
indoor centers
of the outdoor playerounds. I held
special classes in toy making in two
Parochial Schools taking the hovs while
the girls were having a cooking lesson.

Last August T was appointed instruc-
tor of Painting and Decorating at the
Diman Vocational Schooh Fall River,
which position I now hold.

T am a married man. the father of
four children and the husband of a
woman who has heen a source of con-
stant encouragement during all my en-
deavors. My hobbies are working with
tools, reading technical hooks, especially
painting and decorating books, and
helping boys and voung men to make
good use of their leisure time. to help
prepare them for the battle of life that
will soon be their duty to face.

George E. Morris

Science and Invention

Why Mr. Morris Chose the Tools
He Did:
|

To be able to construct with his own
hands an article of beauty and worth|
is one ot the greatest achievements the
heme worker can hope to accomplish.
To do this good tools are a prime requi-
site.  Tne average home worker can
only aford a minimum outtay for tools
and therelore should get all that he
possibly can for the money cxpendcd:l
at no time sacrificing quality for price.

In the first division of the Screxce
AND IxvexTion Home Workshop Con-
test, with $50.00 to expend, the con-
testant chould bear in mind that good
workn anship demands good tools and
that goad tools are made onlv by re-
liehble  manufacturers. and  while  the
selection can not he large it should be
of the best tools obtainable.

The tols selected should be able to
stand sharpening and retain their edges
under  ordinary  conditions.  Working
with'inferior tools soon discourages the
arateur workman and if he is to be
kept ab the tagk at hand until fintshed
the best toolw should be sceured. '

To my mind there is nothing so help-
ful to the growing voung man as the
Home Woarkshop. it keeps him contented)|
ard pleasant to live with. I have never|
sezn a4 man whose hobby is working with
tools 1o is not agreeable and a credit
to the conmunity in which he lives.

The manufacturers and dealers I have
used tike pride in their goods and the|
average person need not have any fear
that goo’ls purchased from them would|
not be up to standards they jealousty
nnintaim.

George E. Morris' List of Tools

Tool S ze Cost
Avwl, No. $ 20
Awl. N 515
Jevel, 87 IR}
Bit, 4/10” .30
Bit, 6/16” . SoEaaaenaE . .30
Bit, &4e” L E . .30
Bit, small ..o . l..ii'
Bit, gimlet, 4/32 ... . .. .12
Bit, gimlet, 6/327 . . 13
Brace, 37 ........... . L3100 275
Ca-boru rdam, 47-13/4 72
Chisel, 4" .ioiviiiiiiiin . 38
Gisele 245 g 0 a YA an e oo .42
CthiscEll 27 o 04 30Epoqq0aa60 5 e ™00 a0 .58
Couantersinl ... .. 4
Draw Kunife, 67 1.20
Deill, %" ... 3.00
Iefilk=3? =8 271
Tile. 31.7 Al
File, 127 ... 27
Gauge ...

Glass Cutier ..., .15|
Ciouge. - .54
Hick Saw, 1.00]
Hamme 1.50
Hamme i
Hatchet .. 2.10
Level, 18 .. . 1.20
Miter Fax, 2.00
Mallet, 234" .. ... ... ... ... A0
Nail Set ......... 12
L0 S A P .20
Plune, 347 .. .. ... ... ... 4.80
Plane, »” ... . ... ... .. 2.83
JERFE,  B?  oe 0080000 0adde o0k 75
Putty RNnife, 35" ... ... .45
Rasp. & . 48
Rule. 247 .. . .55
Saw, 107 ... 2.00
Saw, 227 273
Saw, 2 2.75
Saw, 107 1.00
Saw., 67 ... 40
Screw-driver, .30
Screw-driver, AN
Screw-driver, 60}
Spokeshave, .70
Square, 247 270
Square, 6 ... .57
\\)inged Divide .60
Wicencliy: 67 e surgee s vod pares 65

$50.00

269

321600 CASH

in_TEN DAYS

If you equip only
six ecars per day
with Berg Adjnst-
able  Arm  Rest.
Sells like hot enkes
to men and women.
25 million pros-
pecta. (150% profit
to salesinen).

NTION

Only $1.50 Sells on Sight

Berg Arm Rest is just the thing you have wunivfl for
the Spring, Summer aud Pall. big money scasons. Iivery
enr pwner is good not for one but for 2,4, and 4. Hand-
sowely nickelplated covered with heavy \'clqlxr| rlo”“lll's
abolishies the tirine strain of “arm _on  window-sy
driving. Full or part time, aet guick. Write for FREE
sample offers.

BERG BROS. MFG. CO.
Dept. 90
4520 W. North Ave.
Chicago

make Crowns,
Plates, Bridgework,
etc., for Dentists. Easy
practical way to learn me-
chanieal dentistry at home in
spare time. Full equipment
of tools and materialsinclud-
ed with course FREE. Low
tuition. Easy terms. Write
for FREE BOOK about this
money making profeasion and
our eusy-to-learn homestudy
course and special offer,
McCarrie School of Mechanical Dentistry
1340 S. Michigan Avenue Dept. E-560 Chicago, Hil.

« NEW]
NEVER
OFFERED BEFORE.
Uses Standard Batiery, Lamps
and Leads. Powerful lens which covers
pencil when not in use and makes wonderful
Aahlight. 100% profit. Scud $1.25 for sample and
safes plan, or write for information. TILDEN-RIENLY
€O. Dept. 7, 545 Suuer Strect. San Francisco, Culif., \

Lt PAI gy CARDS

We quickly
teach you by mail. or at
achool. in apare time. Enormous

demand. "Big future. Interesting
work. Oldest and foremost school.
EARN $50 TO $200 WEEKLY
Otto Wiegand, Md., home-study graduste, made
§12.000 (rom 'bis business in one year.' John
ansos, N. Y., gets 325 for a ahow card. Craw-
ford, B. C., writea: “*Earned $200 while taking
cuurse.”* Write for completo information.

DETROIT SCHOOL OF LETTERING
179 Stimson Ave. ~ Est. 1599 DETROIT. MICH.

IMPORTANT

TO NEWSSTAND READERS

IN order to eliminate all waste and unsold

copics 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
Otherwise he

The

copy for you every month.
will not be able to supply your copy.
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. Tt

costs you nothing to do so.




W12
1 MONTHS
";; SERVICE
% GUARANTEED

GOODRICH
FIRESTONE
GOODYEAR

U.5. ond other makes

; i} TI-.JUSANDSOFSATISFIEDUSERsmU S.A
idd| buy from s year after year. You too, can save
= | opto76¢,. This oldest rellable exclusnve mail

o

| quality new tubes and standard
| structed tires at lowest prices

wake recon-

g‘ order tire company will supply you with best
o BALOON TIRES CORD TIRES
230 2‘1"1? B3 s2.zn &
29 4 40
§i| 285 1 114 225
2.45 1. 285 100
b a3 1 S8 1.
2.45 295 1.m
Z.RD 1) 2,95 1l.m
IR 5 14
8x5.256  Z.N5 338 1o
80x5-25 .85 g.:\.: 1758
=525 Fan 1 55 1
0x5-77 W14k 1. 365 1.n
%.ﬁ % Also Truck Sizes
3d0 1 DEALERS
VE 225 1 Special prices for
SO LOW 3_;6.20 a0 6 or more tires

1.4
- 1y $1.00 d. it with each tire ordered,
;?1';’"1: R P o with orwe‘is Rush order today. Tires
failing to give 12 months eervice Teplaced at one half price,
VICTORY TIRE & RUBBER COMPANY
2129 S. WABASH AVE. T. 46 CHICAGO, ILL.

SONG WRITERS

¢ o reuhoens Don’t Fail To Read
o TALKING PICTURES| RSgnx Reqmremen(s of Talking Pictures,

€ Rapio and neconps Radio and Records’’,an explanatery in-
structive book, SENT FREE on request.
Writers may submit song-poems for free
examination and advice. Past experience
unnecessary. We revise, compose and ar-
range music and secure Copyrights, Our
modern method guarantees approval.

Write Today. S.A. Newcomer Associates.
1674 Broadway, New York, .

MMJN A ZM RO

LEARN CARTOONING
At Home—In Your Spare Time
The famous Plcture Chart Method
of teaching original drawing
opened the door of success for hun-
dreds of beginpers.
think you have talent or not, send
for sample chart to test your abil-
Ity, and examples of the work of
szudeuts earning from $50 to $300

eek.
THELANDONSCHOOL
1460 National Bldg., Cleveland, O.

has
Whether you

Please state your age.

g

THE MIDGET

is a combination Mannheim, Polymetrie,
l.og-Log, Binary, Add and  Subtract
Shde Rule. It will instantly add. su
traet, multiply and divide nnv combina-
tion of whole numbers, fractions and
deeimals. Givea all roots, powers, Sines,
Tangenta and logs. Made of aluminum
with Engine-Divided Scalea on_white
cellulond. Dinineter 4 in. I'rice with In-
e*ructions, $1.50. Fabrikoid Case §0c.
Cash or C. 0. D. Catalog free. Money
back if You are not satisfied.

GILSON SLIDE RULE CO.
Stuart. Fla., (Esteblished 1918.)

STAMMERING

You can be quickly helped if you
stammeer or stulter

I ENOw, hecause T relieved myself after stammering
for nearly 20 yeurs. The stary of my suffering—and
relief—has interested thousands,
permitted me to help them.
ful efforts told in 279-page bouk. Sent anywhere
for 10 cents. B. N, BOGUE, 12968 Bogue Building,
1147 North Iliinois Street, Indlanapolls, Ind.

many of whom have
Full story of my sueccess-

RAISE CHINCHILLA

AND NEW ZEALAND WHITE

FUR RABBITS
Make Big Money—We Supply Stock
AND CONTRACT FOR ALL YOU RAISE
Paying up to $6.50 each. Large illustrated
book catalog and contract, also copy of
Fur Farming Magazine, all for 10 cents. STAHL'S
GUTDOOR ENTERPRISE CO.,Box 155 A, Holmes Park, Mo.

Wnte todayfornew Frec book. It tells
you how a law training will shorten
your road tg success. It also carries a
vital and inspiring message to every ambi-
tiousman. Find outabout the opportunities
that await the law trained man. Findouthow
ou can learn law nghtm yourownhome. No
© hgauons. ‘The bookis FREE. Wnte today.
merican Correspondence Schoo
360! Michigan Ave., Dept. 142.8, Chicng o, 1,
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$--ALWAYS HAVE LUCK!--§

Unlucky in Money, Games,
Love or Business? You
ghould carry a Dair of gen-
uine MYSTIC BRAHMA
RED LIVE HIGHLY MAG-
NETIC LODESTONES.
Rare, amazing, Compelllng,
Attractive, these LIVE
LODESTONES are carried
by Occult Oriental Dpeople
a8 2 POWERFUL LUCKY
CHARM, ons to prevent
Bad Luck, Evil and Mis-
fortune, and the_other to attract much Good Luck, Love,
Happiness and Prosperity. Speclal, only $1.97 for the
two. With free full instructions. Pay postman $1.97
and 15¢ postage on delivery. Satisfaction or money re-
funded. You can be LUCKY! Order yours TODAY!

Dept. 98, P.S. BUREAU, General P. 0. Box 72, BROOKLYN, N. ¥

NOTICE! We absolutely GUARANTEE these genuine

Mystic Brahma T.odestones are ALTVE! Just what

ou want, for they are the Real Thing—POWERFEFUL,
GHLY MAGNETIC!

STATEMENT OF TIE OWNERSIIIP,
MANAGEMENT, CIRCULATION, ETC,
REQUIRED DY THE ACT OF CON-
GRESS OF AUGUST 24, 1912, of Science
and Invention, published monthly at Jamaica,
N. Y., for April 1. 1931.

State of NEW YORK
County of NEW YORK

Before me. a notary public in and for the

State and county aforesaid, personally ap-
peared Joseph . Kraus. who having been

duly sworn according to law, deposes and
says that he is the Editor of the Science and

Invention and that the following is, to the
hest of his knowledge and belief, a true

statement of the owncership, management
(and if a daily paper, the circulation), etc..
of the aforesaid publication for the date
shown in the above caption. required by the
Act of August 24, 1912, embodied in scetion
411, Postal Laws and Regulations, printed
on the reverse of this form, to wit: 1. That
the names and addresses of the publisher,
editor, managing editor, and business man-
agers are: Publisher, Radio-Science 'ul-
lications, Inc., 381 Fourth Ave, New York
City; Editor, Joseph H. Kraus, 381 Fourth
Ave., New York City; Managing Editor.
A. Dinsdale, 381 Foarth Ave., New York
City; Business Managers, None. 2. That the
owner is: Radio-Science Iublications, Ine..
381 Fourth Ave., New York City; B. A.
Mackinnon, 225 Varick St.,, New York City;
H. K. Fly, 225 Varick St., New York City:
R. B. Asmus, 551 Fifth Ave., New York
City. 3. That the known bondholders, mort-
gagees, and other security holders owning
or holding 1 per cent or more of total amount
of bonds, mortgages, or other securities arc:
None, That the two paragraphs next
above, giving the names of the owners, stock-
holders, and security holders. if any, contain
not only the list of stockholders and seccurity
holders as they appear upon the books of the
company but also, in cases where the stock-
holder or security holder appears upon the
books of the company as trustce or in any
other fiduciary rcfation, the name of the per-
son or corporation for whom such
Is acting, is given; also that the said two
paragraphs contain  statenrents embracing
affiant’s full knowledge and belief as to the
circumstances and conditions under which
stockholders and security holders who do not
appear upon the books of the company as
trustees, hold stock and securities in a
capacity other than that of a hona fide
owner; and this affiant has no reason to be-
lieve that any other person, association, or
corporation has any interest direct or indirect
in the said stock. honds, or other securities
than as so stated by him, 5. That the aver-
age numbcer of copics of each issue of this
publication sold or distributed, through the
mails or otherwise, to paid subscribers dur-
ing the six months preceding the date shown
above is: (This information is required from
daily publications only.} Signed, Joseph H.
Kraus, Editor. Sworn to and subscribed
hefore me this 27th day of March, 1931.
(Seal) John Meskel. Notary Public, City of
New York. (My commission expires March
30, 1932.)

trustee

A S an———
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Scientific Book Reviews
ENERGY AND POWER, by Aorris  are found and the addition of the for-

TPublished by Charles Scrib-
New York, 233 pages.

Meister.

ner’s  Sons,

Price $1.08.

Here is an interesting little volume
intended for children of Junior High
School age.  Just about at this time the
youngsters are beginning to wonder and
mquire what makes things go, and what
1$ power.

The material is written in conversa-
tional style and its presentation is such
that the voungster can feel that the
various phcnomcnd described in the
reading matter have a distinct bearing
upon his life.  Chapters are devoted to
subjects such as *“The Source and
Transmission  of  Light,”  “Inertia,”
“Friction,” and “Levers,” which are
(llscussul in an eclementary fashion.
bubsequem chapter heads are “Simple
Machines,” “Steam Engine,” “Gasoline
Engine,” and “Automobile.”  We think
that the book is most charmingly writ-
ten.,

RECREATIONS IN MATHEMAT-
ICS, by H. L. Licks. Published by
D. Van Nostrand Co.. Inc., New
York. 153 pages. Price $1.30.
This very interesting little book de-

rives much of its interest from the fact

that it covers a large field.  Arithmetic,

Algebra, Geometry, Trigonometry, An-

alytical Geometry, Calculus, Astronomy

and the Calendar, Mechanics and

Physics, make a jpretty {formidable list

of subjects and they all find places

in this book. There are smpe most amus-
ing paradoxes and fallacies. The author
seems to be one who enjovs > the search
for fallacies. Thug in the chapter al-
loted to analytical geometry he savs
that he tried hard to find a single
fallacy, but could not, while the lower
branches of mathematics vielded him
over a dozen. The way in which le
presents the scope of Integral Calculus
is very concise, and brings out the fact
that integration is to some extent an
educated guess. Throughout the work
little bits of literature and history ap-

pear, and there is certainly an im-

mense amount of good suggestion in the

155 pages of Dr. Licks' book.

STEEL CONSTRUCTION, by Burt
and Ritow. Published by the Ameri-
can Technical Society, Chicago, 411
pages. Price $2.30,

Industry many years ago passed out
of the hands of the man who did his
work by rule of thamb and built as the
problem  presented "it\e]f I\()\\adav
building is not a lavman’s nor a mason’s
job. It is a science followed by care-
fully trained technicians.  This is very
strikinglv brought home to us when
we read a book like “Steel Construc-
tion.” N

Tt is intended to be used as a text
hook and for ready reference. 1t details
many of the generally accepted methods
of construction and includes examples
of the techniques emploved. Because
of its text-book nature, numerous charts

mulas and specitic instances in which
they are applicable tend to make the
reader feel that! this is a practical
treatise on the subject.

FORD MODEL “A” CAR. by Page.
Published by the Norman W. TTenley
Publishing Company, New York, 692
pages. Drice $2.50.

Major Page has written extensively
on the care of automotive equipment.
He has not confined his studies to land
machines, but has issued a comprehen-
sive work on aviation engines. It was
almost to be expected that as soon as the
Ford Company decided to manufacture
a new morlel, \Talul Page would simul-
taneously engage in the productlon of a
work that would detail the care and
handling of that car. '

The contents will not d]sdppomt cven
the most critical and exacting informa-
tion secker. Here are 692 pages chock-
ful of instruction, data and supple-
mentarye illustrations.  ISven engineers
will find the book well worth reading.

AVIATION ENGINES, by Ray F.

Kuns.  Published by the American
Technical  Society,  Chicago, 198
pages. Price $2.00.

Now that aviation has come into its
own, text hooks are being published
which are expected to tmch one how to
handle and take care of planes. Very
properly several of them are devoted to
the care of the engine. My, Kuns has,
ve think, very fortunately discussed the
more popular and generally used air-
craft motors individu: dlv. Among those
\\hlch are treated are the Curtiss “OX-
5" “Liberty 'V Type,” “Wright Whirl-
wind” and “Gypsy” and many others
that are in everyday use. The book is
well illustrated "and the writing tech-
nique of discussing each part I)\ itself
Lelps a good deal in the un(lerxt(mdm(r
of the explanations.

NEW FRONTIERS OF PIYSICS,
by Paul R. Heyl. Published hy 1.
Appleton & Company, New York, 162
pages. Price $2.00.

The title of this book is in itself very
attractive,  In  the ()])Lmnﬂ pages it
brings out the existence in the '90's of
the Id\t century, of a species of pessi-
mism. In those (Ll\ the advanced school
had the idea that thcv had reached defi-
nite cerrainty about many things and
would not listen to an\b()(]v ha\'nO’ dif-
ferent views. Today this is all® greatly
changed.  We are almost too much the
other way. There scems to be no end
to what man may yet do and discover.
The fact that Dr. IHevl starts his book
by “Looking Backward,” for that is the
title of the first dmptc is emphasized
by the subsequent treatment in which
he brings out forcefully  the great
changes in the v1ewp0mts and open
mm(lcdne\b of the true scientist. In the
closing chs: apter entitled “Looking For-
ward,” he gives hints of what we may
see in the near future.

Lcarn'saxophene. cornet. tramhone—
any band instrument. Be i 4 iilar. JU's
easy. J.earn quicker and g | greater
musical success on a Conn 1 ndorsed
# by Sousa and the world’« grentest artists,
Fusiest to play in perfect tune, Many
exclusive features. Yet they cost no more,
Werite for Free Book ~——
* Free Trial—Easy Paymints b
on any Conn. Write for /
special offer and free book.
Mention instrunent,
C.G.CONN, Ltd.
756 Conn Bldg. Elkhart,Ind.
Joseph Falk, Aflston,

Mass., earned $8.000 00 "\\ ;
EIREE T (A e NN JLV"
phone while in colleye =
Appeared 1m 8 countries ; o o T e %
plays 22 instruments, MANUFACTURFRS o i

nearly all Conns, BAND INSTRUMENTS

o

“There’s One Man
We're Going to Keep”

“Ep Wrrson, there, is one of the most ambitious men

in the plant. I notice that he never fools away his
spare time. He studies his International Correspon-
dence Schools course every chance he gets,

“Tt’s been the making of him, too. He hasn’t been
here nearly so long as Tom Downey, who was laid off
yesterday, but he knows ten times as much about this
business.

“I'm going to give him Tom’s job at a raise in
salary. He’s the kind of man we want around here.”

How do you stand in your shop or office? Are you an Ed
Wilson or a Tom Downey? Are you going up? Or down?

No matter where you live, the International Corre-
spondence Schools will come to you. No maiter what your
handicaps or how small your means, we have a plun to
meet your circumstances, No matter how limited your
previous education, the simply-written, wonderfully-illus-
trated I. C. S. textbooks make it easy to learn.

This is all we ask: Without cost, without obligating
yourself in any way, put it up to us to prove how we cun
help you. Just mark and maii this coupon,

lNTERNATlONAL CORRESPONDENCE SCHOOLS
The Universal University””
Box 6167-G, Scranten, Penna.
Without cost or oblization, please send me a copy of
¥your hooklet, “Who Wins and Why,”” and full particulars
about the subject before which 1 bave marked X

TECHNICAL AND INDUSTRIAL COURSES

O Architect () Bridge Engineer
[JArchitectural Draftsman E] Automoebile Wark

Suilding IEstimating *lumbing [JSteam Fitting
Vood Millworking Heating [ Ventilation
Conerete Builder Sanitary Engineer
Contractor and Bullder Sheet Metal Worker
uctural Draftsman Steam Engineer

uctural Engineer Marine Engineer

300

cetrical ngineer Refrigeration
ctric Wirlng R. IR. Locomotives
eetrie Lighting Alr Brakes

Train Qperation

It. R. Section Foreman

1&. R. Bridge and Building
Foreman

Chemistry [JPharmacy

oal Minlng Engineer

avigation

elding, Electric and Gas
elegraph Engineer
"elephone Work

fechanical Engineer
fechanical Draftsman
*atternmaker [ Muhingst
teading Shop Blueprints

C0 OCOC0coocOO

'ivil Engineer Agriculture
lighway Engineering Textile Overseer or Supt.

urveying and Mapping []Cotton Manufacturing
Jus Knglnes [J'Toolmaker []Woolen Manufacturing
diesel Engines [ rult Growing [JRadio
(] Aviation Engines LI Poultry Farming
BUSINESS TRAINING COURSES
Business Management Ollusiness Correspondence
Industrial Management [JLettering Show Cards
Personnel Management [Jstenography and Typing
‘Traffic Management Complete Cominercial
ceountancy English OSigns
ost Accountant EICivil Service
P. Accountant DO Railway Mail Clerk
DOMail Carrier
[JGrade School Subjects

)| ]

OX'rench O Iigh Schol Subjects
alesmanship O Illustrating [ Cartooning
isi [JLumber Dealer
Name............ Age
Street Address.
(G Ly NE—————— State,
() TEUIT) 871 (7 B SR b oo

1f you reside in Canada, send this coupon to €
International Correspondence Schoolg Canadian, Liméted,
Aontreal, Canada
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can have a dood

ELECTRICAL JOB'!

g <

\\ \\ Thousands of Coyne graduates are now holding down Big

JobsinElectricity, makingupto $60, $70 and even $200 a week.
YOU, TOO, CAN HAVE A GOOD ELECTRICAL JOB IN
90 DAYS —IF YOU WILL LET ME HELP YOU! Coyne
has been placing men in Big Pay Electrical Jobs since 1899 !

Not By Correspondence BRI NILTE
By Actual Work -- in 90 Days KLt {UERVIIIY

1 ¥ Power Plant Operator . . $50 to $70 a week
Youdon’t need advanced education or previous e
experience, because I don’t teach you by correspon- Hiumination Expert . ... 60to 80a week
dence. I train you right here in the Great Coyne i T ikperts s, Bl todD ATk
Shops—on huge motors and generators, power plants, Battery Expert....... 70t0200a week
substations, switchboards, armatures, auto and air- B DA, o) e
plane engines, etc. Then my Employment Department Signal Engineering . . . . . 60 to 100 a week

gives you a free lifetime service. And if you need part-
time work while at school to help pay expenses, we'll
gladly help you get it. Mail coupon for my Big Free
Electrical Book—telling all about jobs and salaries. H. C. LEWIS, PRESIDENT

! 1 ] i3 8 COYNE ELECTRICAL SCHOOL [

Get the proof! Flnc_l out abput my special low tu_lt}on E 500S. Paulina St., Dept. BI.83, Chicago, Il 8
offer. My free Radio Service and Auto Electricity ¥ Gentlemen: Please send me your big Free :
offers—Get all the facts! This does not obligate you, § Electrical Book with 151 illustrations. This g
Just mail the coupon 1 does not obligate me. B
3 B [}

H. C. LEWIS, President Founded 1899  NOMB. ..o e eiaiere 2 s venaast

o ] a

Coyne Electricai School { .. _J
i i

3 |

500 S. Paulina St., Dept. B1-83, Chicago, Illinois




FREE

Send for

Radio

TI’OIIbIES.':_:j_"_ Your
m30 Gift Copy

Seconds & NOW

The Easiest Way to Learn Radio!

AVE vou ever invited friends to listen to a good radio  After you have read this RADIO TROUBLE FINDER volume,
program and then been keenly embarrassed because  you will know how to locate any kind of radio dithculty, and how
vour radio wouldn't work? Has vour radio reception  to repair it ina jiffy !

ever been distorted or imperfect just when von wanted to

hear every word distinctly 2 Most of us haee had such ex-  Over a hundred thousand set owners already have the RADIO
periences, and most of us wi/l have them for vears to come. TROUBLE FINDER constantly at their elbows. They know
. that with it at hand the;' canldepend onlgettingﬁ\'hateveir r}adio
at’s why . ) . : . programs they want, when they want them! wusands have
:r]é;;f.e(\iﬂ:';ﬂs(“gi]tjdlﬁo OélfapégLEd;}Isl]])ggiger\?O]{:?s(, e;gicfg)]& used the knowledge gained irom this handy volume to make
I times of need, it's worth its weight in gold.  In simple words iz 350 llIl[)I:O\'Gl]lClll§ " thCIl’eCE!)ll(?ll OAI then" §e[ts: an(} 11;’r‘¢j
and easy-to-understand pictures and diagrams, it shaws you just pairing the sets of fnen‘ds. n many cases it !m> been the basis
how to find and correct any radio trouble quickly. ) for starting a very profitahle radio repair business.

- These people have gladly paid real money for the RADIO
Simple Charts Show You How TROUBLE FINDER. BUT, we have set asidz a copy to be
. shipped to you, prepaid, ABSOLUTELY FREE!
In the fastest form of reading—by charts—vou learn at once
what to do when tubes do not light; when tubes light and vou get
no reception; when your reception is weak. What to do when -
you get a In_lm or whistle: when your reception fluctuates; when A Gift from RADlo NEWS
our receptio i sow ; ; i - . . .
l):eatS‘ etccpx n is distorted; when your power device over We are offering yvou this remarkable volume FRELE as an un-
’ ' precedented reward for your merely accepting a six months’ cut-
rate introductory subscription to Rapro NEws, the world's great-
est radio magazine that no set owner should be without.

A PROFITABLE RADIO Do vou want to know all about new sets and latest improvements?
REPAIR BUSINESS Would you like to know what goes on behind the scenes of the
| big broadcast stations and the inside stories of broadcast pro-

This book will h ¢ 5 i .
a radie repair hf's‘;’néfs" h’y‘::;,:)‘l’,"’l?‘z'::é‘sf‘;‘; grams and artists? Do you know how to tell a good loud-
men earn as high as $3.00 an tour. In many | Speaker from a bad one? How to construct the latest power-

cases such a profitable side line has grown into supply unit?> How to save money in servicing your set? [f's

a worthwhile full-time ¢ Ews !
business, 1 vou'd like all iu Ranio NEws!

to be yoir own boss,

il you’re s ht f o 5 . 5
ﬁn;ncia'l ;Z,%“;,fe,:'gﬁ,,c‘i’, 1f you are a DX fan, you'd probably like to have a list of every

send far “his book to- broadcasting station in the world. Or perhaps you'd like to
» day. It's FREE! experience the thrill of hearing foreign continents direct with a
| modern shiort wave receiver. Or perhaps it's television, auto
radios, aviation radio telephony, or the projection and filming
of talkies that interests you? Frankly, whatever it is, if it’s
radio news you will find it in Ravio News!

: RADIO NEWS, I

| Dept. 2507, 381 Fourth Avenue, New York, N. Y. I

Gentlemen: Ship me ENTIRELY FREE, postpaid, a copy of your |

| RADIO TROUBLE FINDER +olume—at the same time entering my |

| subscription for the next 6 big issues of Rapto Nkws at only $1 which 1 |

| enclose. (Regular newsstand value $1.50.) '

Send for Your FREE ' |

| NBME et e |

TROUBLE FINDER Volume TODAY! | !

(31 Baaanaana6anaaaan0 saaaaBaoanE60aad6a6aaad 08 80aa9aa0a9aa

| Ada |

Simply mail the coupon at right and we will ship you your copy : |

of the complete TROUBLE FINDER volume by return mail City and State ............. .. R |

ENTIRELY FREE—at the same time entering your subscription | Are you a serviceman [ ? Dealer [J? Engineer [ ¥ Experimenter [J? |

to Rapio NEws for the next six months at only $1, saving you | Radio Enthusiast [ 7 |
|

50c on its regular newsstand value! e



MAKE upto*30 DAILY

with this MAGIC DISC?

Pay YOU
Immense
PROFITS

\What strange  element
is hidden in this curi-
ots disc which makes
people gasp when they
seedit placed moa pan
Wi water—a  dish, a
hoiler. a bath tab—und
m split seconds amaz-
ingly produce Boiling,
Sizzling, Stcaming 1ot
Water-—214 times quicker
than by anv other water
heating method !

EARN RICH PROFITS DAILY

LUX has heaten all records for tremendous sales wherever introduced. [t

amazes

all who see its hrenth-taking, dynamic action prove itseli before their very eyes.

Just plug in light sockei anywhere—early moraing. late at night-
have scalding. boiling hot water for any need.
day for men and women agents—either full or spare time. It

and instantly you
Profits day after
sells, sells, sells—

1. UX coins Big

to every home, office. siore, business house, doctor, dentist, nurse. garage, filling

station and hundreds of others.
hours for a fraction of a cent.

1.
day serviceability.

Hot Water for the
Bath at Any Hour

Swinton of Wisc. sold 18 LUX Heaters his first day.
Mrs. Misner of N. Y
too. can make more money
We'lP prove it.

Mail the coupon for liberal FREE OFFER and sules plan that staris
you “cashing in” at once with no investment.

LUX-VISEL CO.

Penn. cleaned up $75.00 in only one week.
carned over £30.00 v & hours! You,
with I.LUX than you ever dreaned possible.

Sold at a low price evervone can aifford—operates

You can comb the entire field for 1 faster seller—YOU WON'T FIND
LUX appeals to all by its practicul economy and constant, every-
You can sell dozens in

L Tew hours amd make

up to $1.95 Cash in Advance Every Sale

Housewives, Nurses, Doctors, Busi-
ness Women and hundreds of others
have found in LUX a serviceable,
money saving utility which fulfills
dozens of daily uses as nothing
else can. There is no substitute for

LUX

NO INVESTMENT
AMAZING
FREE OFFER

Smith of

DON'T DELAY.

TRIC WATER HEATER.
Made of pure, heavy aluminum
with special patented NEW
PRINCIPLE Heating Ele.
ment. Non-corrosive. Eight-foot solid
rubber waterproof cord. For either AC
or DC 110-volt current. FOOL-PROOF.

GUARANTEED.

NO RESISTANCE JUST
SALES, SALES, SALES!
$20-$30-$40-A DAY

These are records of LUX-VISEL men

and women agents—records undreamed

of by hundreds. vet such earnings can
LUX ELECTRIC

be vours with the
WATER HEATER.

Neuman’s Profits
$195.00—10 Days

“Start hipping me I doz
Iieaters each day. Have sold
156 in Angola in 10 day
No troubhle to sell. Got my
new RBuick this morning It
will be a great help to fug
in inereasing my orders,

LN . SITMAN. 304 W
Second St.,

Auburn. Indiana.

RUSH THIS COUPON

- LUX-VISEL COMPANY
71E Jackson St., Elkhart, Ind.

Name

Address

The Magic-like

1 accept vour offer to prove to me the facts of the
LUX ELECTRIC WATER HEATER and want to
start at once earning rich profits,

Not Much Larger Than
This Picture—Yet Per-
for ms

Wonders

LUX ELEC-

THIS MAN NETS
$26.25—8 hours
“May  Lath will ter-
minate one year's em-
ployment with you. T
have averaged R to 21

sales in an elzht-hour
day. many of  these
heint made in terri-

ny  covered year

1o
CLAUDE MEYERS,
Ohio.

Please rush.




