SEPTEMBER

25

Uﬁcle Sam’s
Mechamcal Live-Stock Show

How to Match the I‘iull, Motor,
and Propeller of Your Outboard °

By J. Phillips Dykes, A.O.A.

How to Make: A Rock Garden —
Furmtuxe in the Mode Moderne
— A Telephone Table — |
S A Jeweled™
Lamp




Over the Mountains

from LosAngeles

S5 59o§[iles

N
/Gallons of GAS

FIVE HUNDRED FIFTY-NINE MILES over rough mountainous country burning
only ELEVEN GALLONS OF GASOLINE. Imagine more than FIFTY MILES to the GALLON.
This is what the WHIRLWIND CARBURETING DEVICE does for D. R. Gilbert, enough of a
saving on just one trip to more than pay the cost of the Whirlwind.

THEWHIRLWIND SAVES MOTORISTS
MiLLions OF DoLLARS YEARLY

Whirlwind users, reporting the results of their tests, are amazed 3t the results they are getting. Letters keep streaming into the office
telling of mileages all the way from 22 to 59 miles on a gallon, resulting in"a saving of from 25 to 507 in gas bills alone.

Mark H. Estes writes: Today, with the Whirlwind, I am making 35 5/10 miles
to the gallon.

Think of it!

“I was making 17 miles to the gallon on my Pontiac Coupe.
Am I glad I put it on? I'll say so!”’

. P. P. Goerzen writes: I made an actual test both with and without a Whirlwind, getting 1374 miles without and 34 6/10 miles with the
Whlrlw_md, or a gain of 21 miles to the gallon. The longer the Whirlwind is in use on the machine, the better the engine runs, has more pep
and quicker starting. It makes a new engine out of an old one, and starts at the touch of the starter button.”

R. J. Tulp: “The Whirlwind increased the mileage on our Ford truck from 12 to 26 miles to gallon and 257 in speed.

5 We placed
another on a Willy’s Knight, and increased from 12 to 17 miles per gallon.

Arthur Grant: “I have an Oakland touring car that has been giving me 15 miles to the gallon average, but I can see a great difference with
the Whirlwind, as it climbs the big hills on high and gives me better than 23 miles to the gallon of gas, which is better than 50 saving in gas.”

W. A. Scott: *“I had my Whirlwind for three years. Winter and summer it gives the same perfect service, instant starting,

smoother
running, and what I saved in gasoline these last few years has brought other luxuries which I could not have afforded previously.”

Car owners all over the world are saving money every day with

this means on your own car.
by your waste.

FITS ALL CARS

Tn just a few minutes the Whirlwind can be installed on any make
of car, truck, or tractor. It’s actually less work than changing your
oil, or putting water in the battery. No drilling, tapping or changes
of any kind necessary. It is guaranteed to work perfectly on any make
of car, truck or tractor, large or small, new model or old model. The
riore you drive the more you will save.

SALESMEN AND DISTRIBUTORS
WANTED

To Make Up to $100.00 a Week and More

Whirlwind men are making big profits supplying this fast-selling device
that car uwners cannot atford to be without. Good territory is still
open. Free sample offer to workers. Full particulars sent on request.
Just check the coupon.

WHIRLWIND MANUFACTURING CO.
999-324-A Third Street Milwaukee, Wisc.

Figure up your savings—enough for a radio—a bank account—added pleasures.
Find out about this amazing little device that will pay for itself every few weeks in gas saving alone.

Think what

the Whirlwind, besides having better operating motors.
Why let the Oil Companies profit

GUARANTEE

No matter what kind of a car you have—no matter how big a gas
eater it is—the Whirlwind will save you money. We absolutely guar-
antee that the Whirlwind will more than save its cost in_gasoline alone
within thirty days, or the trial will cost you nothing. We invite you
to test it at our risk and expense. You are to be the sole judge.

FREE OFFER COUPON

WHIRLWIND MANUFACTURING CO.

999.324-A Third Street, Milwaukee, Wisc. I
Gentlemen: You may send me full particulars of your Whirl-
wind Carbureting device and tell me how I can get one free. This I

does not obligate me in any way whatever.

]
[
|
I Name

Address ... ..

CItY oot e

County . .... . ............. ... .. State ......
[ Chéck here if you are interested in full or part time salesmen

' position.
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[will train yo

$100 a week

My earnings in Radio
are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
$100 a week. If your
course cost four or five
times more I would still
consider it a good invest-
ment.”

E. E. WINBORNE

1414 W, 48th St.,
Norfolk, Va.

Jumped from $3§ to
$100 a week
“Before I entered Radio
I was making $35 a week,
Last week I earned $110
servicing and selling
Radios, I owe my success
to N. R. I. You started
e off on the right foot.”
J. A. VAUGHN
8715 S. Kingshighway,
St. Louis, Mo.

8500 extra in 6 months
“In_ looking over my
records I find T made $500
from January to May in
my spare time. My best
week brought me $107.
I have only one regret
regarding your course

-——I should have taken \~%

it long ago.”
HOYT MOORL
R. R. 3, Box 919,
Indianapolis, Ind.,

at home

216G PAY

Radio Job.

If you are earning a penny less than 350 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW, ‘Why be satisfied with $25,
830 or $40 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a £2,000,000 to
a $1,000.000.000 industry. Over 800,000 jobs have been cre-
ated. Hundreds more are heing opened every year by its
continued growth. Men and young men with the right train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcasting stations use engineers, operators, station
managers and pay $1,800 to $5,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service!
men, buyers, for jobs paying up to $15,000 a year. Shipping}
companies use hundreds of Radio operators, give them world}
wide travel at practically no expense and a salary of $85
to 2200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay %30 to $100 a week.
There are many other opportunities too. My book tells you
about them.

So many opportunities many N. R. I. men make
$S§ to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making $200 to $1,000 for hundreds of N. R. I.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments, Wired Radio, Radio’s use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satistied with my Lessong
and Instruction Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio’s
good jobs are, what they pay, tells you about my
course, what others who have taken it are doing
and making. Find out what Radio offers you, with-
out the slightest obligation. ACT NOW.

J. E, SMITH, President

National Radio Institute Dept., OKS

Washington, D. €. 4 = o.wn Home

Pionecr and World’s i

| Largest Home-Study Ra-
| dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio’s growth.
We occupy three hundred
times as much floor space
now as we did when or-
™ ganized in 1914.

wil giveYoumy new 8 OUTFITS
of RADIO PARTS for ahome

385

Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work, This makes learning
at home easy,
practical.

Back view of 5 tube
Screen Grid A, C. tuned

Radio frequency set—
only one of many cir-
cuits you can build

with my outfits.

am doubling

in onc year and

less Find out aboutf

W

fascinating, /

_ and tri
salaries of many

pling the

FILL OUTAND MAIL

THIS COUPO

J. E. SMITH, President,
National Radio Institute, Dept. OKS
Washington, D. C.

Dear Mr. Smith:

Send me your book. This
request does not obligate me.
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that pay real money and which are going begging now for want
of competent men to fill them.
Amazingly Quick Results
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R.T.I. “Three in One”’ Home Training—Radio-Television-Talk-
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RADIO & TELEVISION INSTITUTE

Dept. 916, 4806 St. Anthony Court, Chicago
Send me Free and prepaid your BIG BOOK

“Tune In On Big Pay’’ and full details of your

three-in-one Home Training (without obligating

me in any way).
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B T 'l TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
o O i PART TIME OR FULL TIME BUSINESS OF YOUR OWN
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Reaching for rhe Palisades

Ewing Galloway Photos

Bridges and twnnels to Brooklym, Jersey,
Queens. . . . And now Manhatien flings
strands of steel directly west across the Hudson
and anchors them in the Palisudes, historic
highlands extending for unbroken wmules along
the Jersey shore. . .. The new Hudson Bridge
will be the greatest suspension bridge th the
world, and when completed will support a great
wotor highway for traffic now largely crossing
by ferry. Its span is 3,500 fect and the cost of
building it will be $50,000.000. . . . The picture
above shows workmen placing a clamp prepara-
tory to stringing another cable. At the left 1s
a general construction picture.
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Business and

the Market

By Alfred M. Caddell

Financial Editor

HERE is scarcely a mail that does not bring to me the

anxious inquiry: When is the securities market going

to take a turn for the bhetter? Or: Is now a zood time
to buy stocks, bonds or other securities? Or: I bought So-
and-so at such-and-such a price and it 1s now much lower
—should T hold on longer in anticipation of a con.eback, or
should T sell and take & loss?

Pertinent questions, these—and anxious ones
these few lines about this broad subject.

Briefly and frankly, there isn’t a man in the wide, wide
world who can give sure-fire answers to these juestions.
The so-called market experts or economists or hankers or
other prognosticators are at variance with one another.
Last year they were at variance with one another too, and
ninety per cent of them were wrong. Indeed, the most
salient fact from the debris of the panic is that things move
in cycles, not unlike the cycles of the weather. Prior to the
break we had a long bull upswing which led to talk of a new
era, talk which took no cognizance of economic laws. But
we do not have the same general run of weather over limit-
less periods of time and we cannot expect to have anything
else of a similar nature indefinitely. Consequently the re-
sulting collapse, or chiange of weather—Jong overdue—was
bound to be more furious when it did arrive.

With everything moving in cycles, when the buying power
of the people curtailed through ‘maladjustments in the
business world such as over-buying on the installraent plan
began to diminish, there was only one possibee conse-
quence—the economic structure founded on credit or mort-
gaging of the public’s future simply tottered.  Security
prices held as long as possible after the regular business in-
dices began to show a falling off, and then the seccurity
prices went with a bang.

It has often been said that the stock market anticipates
business conditions six months in the future. But that say-
ing isn’t necessarily true. The stock market was wrong
in 1929, and it is just as apt to be wrong this vear. Right
now it is in the doldrums and the chances are that it will
remain there, until corporation reports show that business
is at least holding its own. If the corporation reports show
a slight increase, all the better. Then and then only may
it be said that business has turned the corner.

The most stable indices that financial observers employ to
gauge the trend of cvents are car loadings. steel operations,
bank clearings, automobile sales, the harvests, exports and
imports and similar factors, all of which dovetail with em-
ployment, with buying power of industries and consvmers and
consequently with general prosperity. 1t takes time to get
this cconomic wheel started from the bottom, and it takes
strength, courage and national ambition to get the economic
wheel revolving at anything like a satisfactory pace. Until
this pace is attained, stocks and other securities lought at
higher prices must remain more or less frozen assets; it is a
long pull, but the slower it is to get started the more certain
it is to climb steadily. The prosperity ahead—and it is most
certain to come regardless of political disturbances such as
that caused by the tariff—should be all the more stable due
to the hard struggle it encountered getting started. That much
is certain. We have had acute depressions before and have
always come back stronger than previously. It’s the way
of the world and the way of human nature. Prosperity can-

Hence

not stay at a low pitch and neither can it remain too high.
Paradoxically, there is nothing more certain than change.

The only thing an investor can do is keep his ecyes
employed looking for business indices. If the showings are
not lower in the fall that is a good sign that security prices
as a whole have reached bottom. If one has ready cash on
hand then should be the most logical time to buy bonds,
stocks whose companies have weathered the storm success-
fully, etc. It is the lucky—not nccessarilv the most in-
telligent—person who can pick the hottom, but an upswing
should be a sustained one if it is founded on real husiness
stability. The safest way to regard security value is to look
upon the stock and bond markets not as agencies pointing
the trend but rather following the trend. Without earning
power, real or potential, no security is worth the paper it is
printed upon.

Questions and Answers
Conducted by Alfred M. Caddell

Information on securities will be furnished readers of “SciENCE
AND INVENTION” free of charge by mail and through these col-
umns. A 2-cent stamped, self-addressed envelope should be
included in your letter. Address your inquiries to the Financial
Editor, ScieNCE AND INVENTION, 381 Fourth Ave., New York
City.

Question—I hold Cities Service at 48. Do you think it will
ever come back to this figure? H. L. P., Boston, Mass.

Answer—Yes, T do think it will come back. Cities Service
has enormous assets totaling more than one billion dollars.
Its earning capacity has been consistent and there is no sign
of anything different on the horizon. True, there is a large
short interest in this stock. but it must be horne in mind that
there are more than 365.000 partners or stockholders in this
company and it is not going to be easy to keep the price
down. All that is required is a little turn of events and
Citics Service should be on the upgrade again.

Question—Do vou think the suit launched against the Radio
Corporation of America will be successful® 1 am the holder of
a few shares of RCA bought at considerably higher levels and
am concerned about the outcome of this anti-monopoly suit.
A. R. D, Lincoln, Neb.

Answer—No one can tell what the outcome of this suit
will be. Anticipation is more or less equally divided. If
the plaintiffs win the suit the chances are that RCA’s assets
will be affected. RCA can hardly retain the role of market
favorite indefinitely and the chances are that it will be some
time before its market price will reach former levels.

Question—Do you consider Straus bonds safe at the present
time? L. L. P, Richmond, Va.

Answer—The Straus securities have been considered safe
for fifty years and that is the main precedent to go by at the
present time. The company has conservative management,
is a consistent dividend-payer and no one has had to take
a loss on their securities. Straus is one of the leaders in the
mortgage bond field.
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Editorial

S we go to press, two extremely interesting
A pages of aeronautical history have been
turned. The Hunter Brothers and sister
flying a comparatively old second-hand monoplane
which is credited with 70,000 miles of flight prior
to the 41,000 odd miles made during the remark-
able endurance flight of 553 hours, and the re-
markable termination of the tlight of Charles L.
Kingsford-Smith and his companions around the
world in another second-hand monoplane, pur-
chased from Sir Hubert Wilkins after it had been
cracked up in the Arctic, have demonstrated be-
vond the question of a doubt that we are well on
the way to mastery of the air.

As a matter of fact, such rapid strides are being
made in aircraft development that it is almost im-
possible for us to fAnish our work on any issue of
ScienceE anp INvenTioN without having to com-
ment cditorially on some new aeronautical
achievement.

Nor in dealing with the subject of aeronautics
is it possible for us to pass unnoticed the remark-
able gains being made in aircraft radio develop-
ment. Within five hours afier the Southern Cross
had left the Irish coast, members of the staff of
SCIENCE AND INVENTION were listening to the
dots and dashes coming from her radio transmitter
which indicated the progress of the flight. We
were able to hold the Southern Cross until her
arrival at Roosevelt Tield. Communication of
this nature would have been considered remark-
able with hundreds of horse power a few years
ago and the advance being made in aircraft radio
is being indicated by the fact that the power used
on the Southern Cross was approximately equiva-
lent to that consumed by a single incandescent
lamp of the type used in our homes.

K3

ITIT our rapid utilization of scientific labor-
saving devices, we are creating a serious
situation for ourselves by the very rapid increase
in noise. Of course, cfforts are heing made in
certain directions to reduce noise and a great deal
of progress has heen made, but there remains

room for vast improvement. Our large cities are
actually atrocious. This is especially true in the
summer time, and up near the top of the list of
offenders we find the over-powered home radio re-
ceiver shouting its questionable entertainment
through open apartment windows.

Trolley cars and trucks with hard tires con-
tribute a large share of the metropolitan din while
honking horns and shrill police wlistles make
a hot day in the city business office almost un-
bearable. The removal of steel rails and steel
wheels in favor of pneumatic tires and the instal-
lation of satisfactory but silent traftic signal
systems, and the substitution of other methods for
the steel riveting hammers used in the construc-
tion of steel buildings, would go a long way to-
ward abating this rapidly growing nuisance.

K

ODANY”S skyscraper presents vertically slotted

walls to the sun, to gain as much daylight as
possible for the workers within. Tomorrow’s sky-
scraper will widen the angles formed by the pro-
jections and slots (see “Towers Pierce the
Clouds,” July ScieNce anp INVENTION), and
leave a corrugated surface of glass framed in
stainless metal, admitting a still greater proportion
of the sun’s rays. But day-after-tomorrow's sky-
scraper will be a sheath of steel within a sheath
of steel, with heat-proof and sound-proof ma-
terials sandwiched between, and will have no win-
dows at all. The sun is to he shut out entirely,
because its light is neither uniform nor ectiicient.
It casts shadows and dazzles the eyes. It brings
too much heat in the summer and fails with every
passing cloud. Instead, the engineers plan to in-
stall indirect lighting equipment, with portable
fixtures, so that uniform, ideally regulated,
shadowless light will be available anywhere in
the building at any time.

- HUXLEY

“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact' - - -
390
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Drive the car you

buy five days...
then decide!

“Can I veturn it within five days?” “Yes,
the Studebaker Pledge provides five days’
d?r‘z'w'ng trial for every buyer.”

Five days on the road will tell you far more
about the used car you buy than a five-
minute demonstration. You test the car
under the actual conditions it will meet in
serving you. If it does not satisfy you, you
may return the car and apply your payment
on any car—new or used —in your Stude-
baker dealer’s stock. This is one of the pro-
visions of the famous Studehaker Pledge,
recognized everywhere as the fairest, squar-
est used car sales policy.

More than 150,000 thrifty motorists
bought Pledge-backed used cars last year.
They bought because they wanted Stude-
baker Pledge protection —and because a
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5 days’

{ Piedge to the Pubiic
1 on Used Car Sales

Everv used caris conspicuously marked
with its lowest price in plain figures,
and that price, just as the price of our
new cars, is rigidly maintained.

All Studebaker automobiles which are
sold as CERTIFIED CARS have been
properly reconditioned, and carry a
I 30-day guarantee for replacement of

defective parts and free service on ad-
justments.

Everv purchaser of a used car may
drive it for five davs, and then, if not
satisfied for any reason, turn it back
and apply the monev paid as a credit
on the purchase of any other car in
stock —new or used. (lt is assumed [

that the car has not been damaged in
; the meantime.)
T
@ 1T Siadebaber Corpatatign 8 Awerna

good used car is always a better buy than a

cheap car bought new.

- driving trial

Because most Pledge-backed cars have
been thoroughly reconditioned before being
offered for sale, you get good appearance,
good performance, and good value
with the car you choose. Certified cars
sold under the Studebaker Pledge carry a
30-day guarantee. Every Pledge-backed car
has its Jowest price marked in plain figures—
no codes.

Seeyour Studebaker dealer firss when you
buy a used car—get the full

INVEST 2¢ , o o
YOU MAY SAVE $200

——, Spend 2c now for
| your copy of this in-
teresting and instruc-
tive booklet, "How
toJudgeaUsed Car”
—itmaysaveyouas
much as $200 on
the used car you
! buy. Mail the
coupon now !

protection of this famous
Studebaker Pledge!

STUDEBAKER

Builder of Champions

THE STUDEBAKER CORP. OF AMERICA
Div 179, South Bend, Indiana

Please send me copy of “How to Judge a Used Car.”

Name.

Streer .

[OF 77— .State
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Here 1s YOU
High School

ation/

In these times particularly, an
education will help you keep
your job, and even gain pro-
motion while others are being
laid off. And the real beginning
of an education is a High School
Training. In elementary school you
merely learn to read and write, you

do not get an education,

ID you miss your chance to go to

high school? You need no longer

be handicapped! Now you can have
vour high school education—in your spare
time at home. An amazingly casy, new
plan has Dbeen developed—as simple as
a-b-c, as fascinating as a game! No
tedious study—no laborious lessons! Just
a few minutes of pleasant reading a day.
Every high school subject is covered in
the most entertaining and effective way—
By Questions and Answers.

In little time, with little effort, you can
acquire the equivalent of a FOUR-YEAR
High School Training—a training ful-
filling the requirements of the State Board
of Regents and the College Entrance Ex-
amination Board.

The Surest Way to Earn
More Money

Without a high school education you
cannot hope to get far in life. The better
positions, the higger salaries, are barred
from vou. Why chain vourself to a low-
pay, blind-alley job, when a few minutes
of pleasant recading a day will open the
door to BIG opportunities?

A high school education is the surest
way to increase your earning power. It
gives you culture, enables
you to meet and know edu-

12,000 High School Teachers
Use These Books

Principals, teachers, and students the
country over recognize the merit of these
practical books—use them in their school
work.  Students preparing for college
entrance find them invaluable.

Each book covers one subject—boiled
down, presented in a delightfully easy
series of questions and answers. This is
the oldest teaching method known—and
recognized today as the most effective. It
is the simplest, most interesting, livest
way to acquire knowledge.

With these fifteen books in your hands,
you have at your command fifteen expert
mstructors, each one teaching you in your
own home exactly as if you were attend-
ing a modern million-dollar high school.
Approximately 625 days’ attendance, or
3,840 hours, required for a four-year high
school diploma, are condensed into these
compact, convenient, comprehensive vol-
umes. You save time and money.

Certificate Awarded

By aunswering the examination ques-
tions that supplement these books, you can
qualify for a High School Certificate.
This Certificate stamps you as an edu-

cated man or woman, It
1s invaluable to you in ap-

cated, worth-while people.
How often have you said,
“I wish I had gone to high
school”? Now your wish
is answered. Now, with less
effort than you ever thought
possible, you can learn every

Biology
Civics

Subjects Covered

Ancient History

plying for a position or
gaining advancement with
your present firm.

Greatest Bargain in
Brain Power Ever

Offered!

subject taught in  high American History Never before has there
school—learn it just as it is Arithmetic been such a bargain in
taught in the classroom—bhy Elementary Algebra education. Never before
the question and answer Physics has it heen possible to ob-
method. These fifteen handy Geography tain a high school education
\-olume;s, the famous “Blue Physiography in so easy and rapid a way,
Books,” quickly give you a Mod Hist and at so little cost. The
command of English His- S e / price of these fifteen handy
tory, Literature, and all the Literature volumes, embracing a com-
other subjects every edu- Economics plete high school education,
cated person should know. Latin 1s actually less than you

And best of all, it's FUN
to learn this easy, inexpen-
sive way—at home!

English Grammar
Spelling

probably {ritter away in
spending money in a couple
of weeks.

Can YOU Answer
These Questions?

Who was Marie Antoinette?

How can a mnman be elected President
though he reccives a million votes less
than his opponent?

Why is the sky blue?

Is this sentence correct? [le doesn’t feel

good.

Who was Homer? .

By what rule of economics does Charlie
Chaplin earn more money than ex-
President Coolidge?

Who said, “Give me liberty or give me
death™?

Which freezes quickest—water, mercury, |
alcohol ?

Do fish sleep?

What is a pentameter?

Whe wrote Virginibus Puerisque?

What nation first divided time into months,
weeks, hours, minutes and seconds?

Where was the Pantheon?

Why is glass transparent?

Only $1.85 First Payment
After FREE Examination

Before you pay a penny, see for yourself
how easy it is to acquire high school training
this new, easy way. Put this million dollar
high school in your home on IFREE trial.
Send no money—pay nothing on delivery.
Just examine the books 5 days abhsolutely
without cost. Mail them back at our expense
if you aren’t delighted. Otherwise, send
$1.85 first payment and then only $3 a
month until the amazingly low price of $19.85
has been paid. Is this offer too good to be
true? Send coupon below for FREE ex-
amination. You risk nothing!

f————————— e —————

| High School Home Study Bureau |
| Dept. 3796, 31 Union Square, New York City
vl Gentlemen:  You may send me, for FREE
EXAMINATION, the 15 famous Blue Books,
| containing the equivalent of a four-year High
] School Education. Within § days 1 will either
return the books or remit $1.85 as first pay-
l ment and then $3 a month for six months, a
| total of only $19.85.
{
|
|
|

Name . o o e P W BT e -
Address

Town 2 IEE ...... State
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ings Around the World!

By Augustus Post

Auviation Editor

The Roéle of Prophet Is No New One for Augustus Post.
In 1927 Glenn Frank Pointed Out That He Had Pre-Sketched

the Lindbergh Flight in 1914. . . .

The Present Article Sur-

veys the Prospects for World Air Service in the Near Future

HE twentieth anmiver-
sary of the historic
Curtiss flight from
Albany to New York for
the $10,000 prize put vp by
the New York World was
celebrated by Mr. Curtiss’
flying a Curtiss “Condor”’
twenty-passenger plane, one
of the largest in rezular
service on any transport line
in the world, over the same
course which he flew on
May 29, 1910. This years
flight gave a unique 02por-
tunity to compare the early
machine with machines of
the present day. anc the
first cross-country flight with
the air routes of the world.
Mr. Elmer E. Robinson,
chief mechanic for Glenn
Curtiss, describes the plane
which Mr. Curtiss flew:
“The plane was built
under my supervision in a
small shop in Hammonds-
port, N. Y., by eight em-
ployees. It was a pushzr Di-
plane with horizontal stabilizer and rudder in the rear and
a biplane elevator in the front. The ailerons were placed
between the wings anc¢ hinged on the outer rear wing strut
and were controlled b a shoulder yoke worn by the pilot.
The rudder was contralled by a cable passing through the
lower rear bamboo poles. The motor was fifty horsepower,
constructed in the Cur-iss Motorcycle shop, and the airplane
was covered on top of the ribs by rubberized silk.
“You can readily imagine the nervous tension when after
weeks, and even months, of laborious preparations, Mr,
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Myr. Post was one of the chosen who saw the Curtiss
June Bug evolve, and one of the first to learn to fly
the Curtiss pusher biplane. Here he appears with
Glenn Curtiss, whelmed ’round by the bamboo and
wires of a saip like that in which Mr. Curtiss flew
from Albany te New York in 1910, In the pilot’s
scat, Mr. Curtiss; left foreground, Mr. Post.

Curtiss took his seat and I
grabbed hold of the propel-
ler to crank it, After warm-
ing the motor up he made

a graceful take-off and
started on what, at tliat

time, seemed a tremendously
long journey. We watched
the take-off breathlessly and
saw the plane disappear in
the distance. This gave us
all a peculiar feeling be-
cause all previous flights
had been around the landing
field with the plane always
in sight and this was the
first time we had seen an
airplane fly away until it
disappeared.

“The New York Tumnes
chartered a special train on
the New York Central and
Mrs. Curtiss and Augustus
Post of the Aero Club of
America, who with Alan R.
Hawley held the balloon
record of America, followed
the plane down the River.”

I was pleased to receive
an invitation from Mr. Curtiss to accompany him upon
the twentieth-anniversary flight. I went out to the Curtiss
flying field at Valley Stream with Mr. Alan R. Hawley,
with whom I had done a great deal of ballooning in the old
days. and we entered one of the “Condor” twenty-passenger
transport planes. We flew direct to the Hudson River and
followed the shoreline practically the entire way to Albany.
At times our pilot allowed the plane to fly itself while he
took motion pictures of the accompanying ships. The trip
to Albany was accomplished in an hour and fifty minutes
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with the greatest of comfort and with stories to
while away the time, related by the passengers, of
the early days of flying and the hardships which
seemed to make the present journey
far more comfortable than the wild- =
est dreams of the early enthusiasts.
After lunch, Mr. Curtiss took off
in the “Condor” in which we had
flown from New York City. When
we reached an altitude of 3,000 feet
passing over the city of Albany,
Captain Courtney turned over the
controls to Mr. Curtiss so that he could
follow the exact course which he had
flown twenty years before.
“The controls,” declared
Mr. Curtiss, “seemed even
more sensitive than those of
the small light machine in
which I made the original
flight. We found it difficult
to pass the New York Cen-
tral train on the first flight
which was made at the
speed of 52 miles an hour,
a few hundred feet above
the surface of the water;
and motion pictures were
made from the door of the
baggage car. The “Condor” i == L
today easily left the trains ]
behind, cruising along at double their Top right — A
speed at an altitude of from 3.000 to 206-paseznger
4,000 feet, and the motion pictures this Clristmas canti-
time were taken from the side door of  (ever mon _,P[‘”'e’
another plane. And we took almost all compare= 'w'_fh
those who rode on the train which fol- the S/’“""!"f St
lowed us down the river, on board the  Louis. ASove—
airplane today.” A tandew-cu-
Four years ago only one gined 32-prssen-
airline in the United States, ger Fokker.
the Western Air Express,

i o i 1 Above—The Graf Zeppe-
sztlsai(l:;r;z;::a%lull)gssilabs?ie?; . ; & i lin being +raneuvered into
£ : AR MR SEEE BT its hangar a> Lakehurst by
g}e &?;ﬁ;ﬁigca;tagganzhi R §E i. Iﬁ ‘il the new trcetor stub wmast.
3,160,793 passengers were 14 Left—Pas- )
carried; 97,995 miles are sengers de- SCHNEIDER
flown daily over 46,360 | barking from cup%?é“
miles of airlines, and a i the Graf. 25 MIN
grand total of 197,546,590 ] &
(Continued on page 452) l! FLEETSTER”
1930
53 MIN,

T, S e T T Left—The ke Tion iR TiEE
P URTI N 1

Junkers G38. PR TN et

iH

R. 30MIN
GLENN CURTISS -

T FASSENCGER
2 MRS, 3SMIN,
1910

The
Capitol,

Manhattaw'’s
skyline,

i "
Y

L 0BT FLLTON /
LW (ront

HENDRICK HUDZON
"HALF MOON"
1614
5 DAYS

Ewing

Ewing ‘ =
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Olga Sorkin, newest mewber of the A.0.4.,
inspects a two weeks' collection of trophies won
by J. Phillips Dykes, author of this article.
Miss Sorkin wili drive a Fairchild hull with a
Jolmson B-Class 16 N.p. moior.

AVE you ever wondered why
H your old-fashioned flat-hot-

tomed rowhoat will make only
six miles an hour regardless of the
amount of power you hang on the tran-
som? There really is nothing mysteri-
ous about it at all, yet very few out-
board lovers really know why it is so
necessary to have hull, motor and pro-
peller in the proper relation to each
ether in order to get maximum
efficiency.

Look at the first three sketches.
Number 1 represents your flat-bottomed
boat. Notice how the water piles up in
front of the bow in a solid wall? That
wall represents hundreds of pounds of
pressure applied direc:ly against the
thrust of the motor. The harder the
motor works, the larger the wall of
water becomes, and the stronger the
back pressure. Which explains why the
motor Dbecomes overheated and either
burns out the bearings or freezes the
pistons after a very few minutes.

Sketch  number 2 represents the
sharp-prowed, round-bottomed boat of
which there are thousauds in daily use.
This boat rows easily because the ex-
treme bow cuts the water and rolls it
slightly to the sides, allowing it to re-
cede while the oarsman is recovering
his stroke.

When a powerful outboard motor is
applied to this boat, up to a cer-
tain point the water acts as for the
oarsman, then when speed is attained,
the boat rises out of the water forward,
and the principle of

Science and invention

Motor and

of your

“What to

apply such excess of power that it be-
comes impracticable to attain higher
speeds without sacrificing safety.
Sketch Number 3 shows the conven-
tional single-step hydroplane, the foun-
dation for all real speed in the water.
This boat will not get out of the three-
mile-an-hour class unless high speed
motors are applied to it. as it is also
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HOW 1o Match zhe Hllll,

Propeller
Outboard

By J. Phillips Dykes

The Second of a Series ... The First—

Do When Your Outboard

Balks”—Was Printed in August

more or less flat hbottomed. However,
* when a high-powered motor is applied,
the step causes air to be sucked from
both sides and from the bow, along the
bottom of the boat, creating a powerful
vacuum just aft of the break in the
bottom line.
This vacuum causes the boat to lift
entirely (Continuwed on page 454)

SQUARE FLAT
BOTTOM BOAT

MUST DISPLACE ALL OF
THE WATER BELOW THE
WATER LINE TO MOVE...

SHARP BOW ROUND BOTTOM

DISPLACES LESS WATER ’E/

EASIER TO MOVE BOAT
ONE STEP C“LSE;‘EA“R
HYDROPLANE @
BOTTOM 2

DISPLACES NO WATER
MOVES EASILY
AT HIGH SPEED

@ 4 —————__ BOW HIGH
BN T,

VACUUM CREATES - N
LIFT HERE

IN AIR

PROPELLER THRUST S
DOWNWARD = LOST powm\\“

STARTS DIS-
PLACING FROM
HERE BACK

—a
PROPELLER ANGLE
FLATTER = MORE
THRUST

PROPELLER ANGLE FLAT
MAXIMUM THRUST

the flat bottom applies,

because the bow is
lifted clear of the
water and all the pres-
sure is encountered by AR
the after portion,
which is flat.

You can readily see AIR
that this type boat will ROl ESMENE

— —

STREAM
—

HOW THE STEP WORKS

i R

develop speeds up to
ten or fifteen miles
per hour, but from
this point on it

WATER LINE

SLIGHT VACUUM
HELPS LIFT f

These drawings il-
lustrate the cffect of
three different types
of outboard hulls on
the <water through
which they are
driven. The advan-

b— )
BEARING /['_6_'

SURFACE AIR PRESSURE
LIFTS -HULL OUT
OF WATER

BEARING
SURFACE J

tage of the hydro-
plane craft is graph-
ically shown.

becomes necessary to
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Doors That Lead No-
where . . . Two-and-
One-Half-Inch Steps
... Trap Doors on the
Floor Level . . . Bal-
conies with No En-
trances, in a House
Built for Spirits

o—

Sene of the win-
dows of the Win-
chezter Mystery
Heuse are of plate
Fess, ground like
ler-s25, 50 that when
beeking through
thear. the scenery is
wagnified. Mrs.
& nchester scorned
cato nobiles. She is
scom seated tn her
favcrite carriage.

fi

The House that
Ghosts Built

By Uthai Vincent Wilcox

EARLY fifty years ago, in New Haven,

Connecticut, a devoted young wife lost,

within a few weeks of each other, a
baby and a beloved husband. These events
had a shattering influence on her personality
and caused her to seek a happier spot in
California.

An ardent believer in spirit forms, she sought
in the West to obtain some consolation in
activity.

She was Mrs. Sarah L. Winchester, widow
of the son of the founder of the famous fire-
arms concern. With unlimited money at her
disposal she was able to fulfill every whim and

Abome—A storerosws weh vare windows,
gold and silver fiztures. Left—Thousand-
dolla- doors that have newer been opened.

The “Goofy” stairs have steps 2% inches high, and
46 are required to ascend less than ten feet. There
are nine turns back and forth. The steps have a
piano finish.

4

£ A

f ‘ in bedscye wmaple. Here Mrs.
¥ Winebester aived with ‘welve
0 spiri- friends, orn gold dinner
M ¥ plates  Rigat—A Hind winaow

“ith a mystic -nessage.

;‘ A du.ing rcom 20 by 4@ fzet,

expression tiat seemed to come o fer
from her spirit friends.

Her unseen friznds tcld her that
she could sanquish death by forever
building. Thromgh a medium she was persuaded
to continue he~ mad frenzy and sa cheat the
Dark Angel by never stcpping in the construc-
tion of her ne~ home, whict she was at that
time erecting om Stevens Crzek in the Santa
Clara Valtey ot California.

Having both the (Coatirizd on page 457)
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When a  tri-motor

stup ground - looped S

aond sheared its way

trough many hangar
windows.

HE first passenger ran of the
train-plane system of the Trans-
continental Air Transport marked
the opening of a new era in cross-
country travel, but for me it also an-
swered a question and fulfillad a wish.

The question, which had long been
in my mind, was as to just kow much a
pilot really knows about the crash of a
olane he is operating—wha: his value
as an expert is in the determination of
cause of the crash. And the wish, aris-
‘ng entirely from curiosity, was that I
might be in an airplane accident so that
I might learn exactly what the sensa-
-ions were.

Of course what I wanted was a nice
qeat accident with absolutely no broken
Jones and as few bruises zs possible;
and, fortunately for me, that was ex-
actly the kind T got.

The first group of passengers to
sravel the T. A. T. line westward left
-he Pennsylvania Station in New York
City on the evening of last July 7, our
journey by train to Columbus, Ohio,
ind by plane the next day to Waynoka,
Okla., being uneventful, although we
eft Columbus in a blustering rain. The
Santa Fe Railroad took us the second
aight to Clovis, N. M., and it was there
we had our trouble.

There were two plane-loads of pas-
sengers, and one group, including
Amelia Earhart, who like Col. Charles
A. Lindbergh is a T. A. T. official. took
off from the fine new airport without
incident. Then the plane 1 was
scheduled to ride in, the City of Los
Angeles, taxied up the rinway and
wheeled to take off into the wind. The
pilot, J. B. Stowe, one of the best in
the service, opened the thrcttle and we
started.

But the City of Los Angeles was not
to fly that day. Down the runway we
came with gathering speed, intending
to flash past the hangar, one side of
which was about half glass, and then
lift into the air. Thirty miles an hour,
forty, fifty, sixty. The tail lifted and
the great wheels skimmed tl.e ground as
lightly as though the plane -vere a hum-
ming bird instead of an all-metal mon-
ster of the air.
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B The Missing

Member

of the

Crash
Board

By William Watts Chaplin

Former Staff Reporter with the Associated Press

P .

The Waynoka, Okla.,
airport 1s similar in
type to the field at
Clovis, N. M., where
the big plane in
which Mr. Chaplin
was a passenger
made its unexplained
attack on the hangar.
Below — two views
of an all-wetal pas-
senger dlane.

HE all-metal plane and the T. A. T.

system proved their worth on the
occasion of the accident described by
Thanks to
And
thanks to the system, another plane
This
is the fifth dramatic close-up by Mr.
Chaplin to appear in SCIENCE AND IN-

Mr. Chaplin in this story.

the plane, no one was injured.

was immediately available. . . .

vinTION, The fourth, “The Sky Navy’s

Playful Porpoise,” was printed in

the August issue.

And then something happened. There
was a crunching jar; the plane ground-
looped with amazing speed; and we
were headed a mile a minute for the
many-windowed wall of the hangar. I
don’t know how much breathing was
done in the second before we struck
that hangar, but I do know that the sum
total was not increased one iota by me.

Stowe was an old hand and he kept
his head. If he hadn’t kept his in the
figurative sense we would very likely
have all lost ours literally. Ie worked
frantically at the controls, and to such
good effect that we did not strike the
hangar squarely, but only with one
wing. The wing cut through the long
windows like an axe mowing down a
row of icicles.

There was a crash of splintered glass
and rending metal and we came to a
sudden halt that threw us forward from
our chairs. We looked at each other
with wide eyes, unable to believe that
we had gone through that mad moment
without death or even injury. There
were nine of us in the plane, including
two women, one of whom had never
been in the air before this journey, but
there had been (Continued on page 453)
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grand old Yankee sense of what L
constitutes a good show all work -~
strong for Uncle Sam, when thar sea-
soned promoter sets out to serve his large
conglomerate family with instruction and en-
tertainment. J pod
He does it, primarily, because he has storics b
to tell that the family ought to know about.
Stories about dairying and stock-raising, poul-
try farming and forest conservation—improvements he has
developed, economies he has discovered, new wavs and
right ways of doing things. And because his demonstrations
are the product no less of showmanship and a sense of the
spectacular than of practical science. the family stops and
looks and listens to the tune of 6,000.000 to 10,000,000 a vear.
He plays the fairs, mostly—not overlooking a chance to
get his stories across, of course, at special expositions where
big crowds of folks collect. And wherever people are once
acquainted with his stuff he is sure to be invited to partici-
pate—abroad as well as on his own shores. One big reason
is that each time he comes he rolls from his box a brand-
new, extremely original and ingenious mechanical trick.
Down in the latitude of the placid Potomac Uncle Samuel
has his incubator of sensational scientific exhibits going
full tilt the year ’round. There the busy brains of some

SCIENCE, art, craftsmanship, and a
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stage
who cngineers the operation
of the bossv at the top of the
page. Below—another version
of the dcinonstrating cow,
who shows the madtitude how
she manufactures nulk.

September, 1930

Uncle

Cows Demonstrate and Pigs Preach to the Fair
Crowds When the Wily Old Showman Pushes
the Button on the Ingenious and Instructive
Exhibits His Smart Nephews Contrive

of his smartest nephews—engineers, sculptors,
photographers, painters, exhibit experts, inven-
tors, and craftsmen in wood and metal—operate
ceaselessly to contrive new means and methods
of arresting and holding the attention of his
farflung family. in competition with the thou-
sand other engines of entertainment met with at
every considerable exposition or fair,

So successfully does his incu-
bator compete that advertising en-
terprises all over the world watch
Uncle Samuel’s shows like so
many hawks. His sparkling new
ideas, vou seec, are not patented
or copyrighted. He uses them
once and then discards them,
whereupon they pass as free booty
to the advertising profession.

Did vou ever think of making
swine and cattle of thin rubber,
so that thev might be inflated
gradually from concealed sources
to simulate the process of growing
and fattening on various feeds?

That’s one of the ideas sprouted
in your Uncle’s show hatchery for
the season of 1930. And ten to one his smart nephews
will make it work. It happens to be no easy feat, by the
way, to put this one across.

First off, the model pigs in this show were made of dental
rubber, and compressed air under special valve control made
them grow. But dental rubber isn't rugged enough to stand
the strain of trouping, and furthermore it lacks the rigidity
necessary to the most stunningly natural effect. So, having
proved the idea feasible, the show hatchery boys began to
cast about for a better skin.

Rubber salvaged from heavy-duty inner tubes was found
satisfactory for the pneumatic piglets, but then came the
problem of vulcanizing a rubber form of this size. No
vulcanizers of the large capacity demanded were available
in Washington, and tire manufacturers pronounced the job
out of their line. However, the show incubator has never

manager
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-Sam’s Mechanical

By G. H. Dacy

yet fallen down on realizing an
idea. When apparently up against
it, the organization has always
done better than its best. So it
would be no surprise to us te learn
that by now the probler1 has
been solved, and that the vulcan-
ized swine act was ready -o de-
light eager spectators at the big
fairs.

Among other current produc-
tions at the national play factory
is a sheep family whose vocabu-
lary has been increased from a
mere sarcastic “Baaa” to a dia-
logue that would astonis1 its
flesh-and-blood relatives. Each
sheep is a three-dimensional form,
wearing an honest-to-gocdness
natural (Continued on page 459)

tors for
Sam.

Artists and  me-
chanics work
ceasclessly to
bwld Ufelike ac-
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Nate the lifclike quality of the piglet at the
right. The one at the left is having his valves
tested with air.

chanical

wr
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Live Stock

Two of Uncle’s
smart nepliews
build a troupe
of talking
swine The
mama pig's in-
wards are llu-
minated when
the show is on.

Left—KE-re's the dFing pig show set
up jor ecton. d: a grand finale the

tiget: evp.ode nd fall flat.

Onz marveieus 22¢ Gf tagenuity is a me-
. alcring 2 w-echanical cow.
Here the pe-fy-sers arc wr bdrocess of con-

structc.
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Have You .
In Your Pocl

By S. R. Winters

A ‘little theater” all its own is being
sponsored by the Bureau of Stand-
ards.  Unique in that it is operated
neither for entertainment nor profit, this
experimental theater is designed exclu-
sively to study the acoustic properties
of structures devoted to the exhibition
of talking motion pictures. In reality,
a reverberation or echo chamber serves
as quarters for this make-believe talk-
ing picture theater of Uncle Sam, and
the audience is made up of workers on
the staff of the Bureau of Standards.

With sound becoming an ally of sight
in our entertainment houses and with
the two riding on a crest of unexpected
popularity, many of the motion-picture
pperators found their buildings improp-
erly constructed for the reception of

sound. The “echo” effect was pro-
nounced. To compensate for the so-
called “reverberation time”’ or echo

effect, the sound-absorptive properties
of the walls and ceilings of theater
structures are being increased.
Obviously, however, many of the ex-
isting motion-picture theaters cannot
be altered readily and inexpensively to

Science and Invention
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Encascd like a
Chinese miscreant
or a spiritualist
medium under
test, Mr. Chrisler
of the Burcau of
Standards directs
Y the scarch for

meet the sound-absorbing cualities de-
manded by the talking picture. Hence,
the Sound Section of the Bureau of
Standards is studying the use of up-
holstered seats in theaters as a nieans

echoes. The cabi-
net  prevents  his
clothes from af-
fecting the sound.

of making corrections for the “rever-
beration time” or echo effect in sound
“talkies” Even the sound-absorbing
effect of clothing worn by the theater-
goers is being investigated.

The Good Ship “Crawls-Through-The-Water”

The Westinghouse
Manufacturing
Company

s b

y

pillar drive is to enable the Sunco to
function in the shallowest water pos-
sible, but it also enables the boat to
dispense with a rudder and to turn
around in its own length.

The drive cousists of two units,
each composed of two endless
chains mounted at right angles with

e

Sqiadbe

HE Sunco A-4, a towboat

with a draft of but three
feet, propelled by caterpillar
units, which give traction on
water instead of on land, is
now switching strings of
freight barges up and down
the Cumberland River. The N
Sunco is the latest develop-
ment in shallow water transport and is
the first craft of its kind ever built.

Primarily the purpose of the cater-

7 Left— Front view of the

Sunco A-4, showing towing

fender.  Below—Qne of the

Sunco A-4s tracter propulsion
units.

eighteen flat rectangular blades which
serve the purpose of paddles, installed
in covered passages, one on either side
of the hull. Each unit is operated by a
complete Diesel-electric plant—a 100
h.p. Winton Diesel coupled to two
Westinghouse generators, which supply
current to an eighty h.p. electric motor.
This arrangement permits the propel-
ling units to be driven in opposite di-
rections, thus turning the craft on its
own axis, and also makes possible the
widest flexibility in speed variation
between the two units. and lence a
maneuverability and control not pos-
sessed by any boat otherwise
driven.

Paddles and chains are made
snag-proof by streamline
gratings extending below
the water line.

Control on the Sunco

A-4 is concentrated in

the pilot house. From

this point one man can
regulate propulsion and
steering, operate the
searchlights mounted on

the roof, and shift the
position of towing fender

or tail gate. The control

of the features last named is
pneumatic. Thetowing fenderis
not accurately named, since it is
a movable member used for push-

ing a barge train at any angle desired.

The tail gate is the real towing member.

o
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HE sharp edge of a jet of
acetylene, burning 3Jercely at

the muzzle of a blowpipe, and
guided in a set path by a templet,
is superseding the foundry and the
forge as a means of forming heavy
metal parts in a segment of consid-
erable width in the industrial field.
There is little doubt that the new
process is destined to brirg about a
revolutionary change in the metal

industries. It is ideally fitted to achieve
this effect. It is not only more eco-
nomical but more efficient. It is not
only more rapid but more accurate. It
is not only more flexible than the meth-
ois it is replacing but also immeasur-
ably simpler with respect both to the
equipment used and to its application
to the job. It reduces the amount of
floor space necessary to the manufac-
ture of complex machines, simplifies in-
ventories, and cuts down the number
of types of skilled workmen needed to a
remarkable degree.

The combined simplicity, flexibility,
and accuracy of the oxyacetylene proc-
ess are most remarkable. Out of steel
plate, rolled in the mill, and varied
according to purpose in composition and
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hears of Flame

By Olat Toulson

You Give Your Order for a 50-Ton Crane Hook
or a Forming Press of the Jumbo Type . . . and
the Oxy-Acetylene Shop Lays It Out and Auto-
matically Tailors It to Pattern for You, Complete,

from Great Sheets

of Steel Plate, with a Cutting

T ool of Blazing Gas

Upper left—The
{ “shear of flame” at
q work. Above—
{ Building the alim-
nuwm  strip  templets
which direct the
course of the auto-
matic torch. Left—
IWorkman lifting
completed shape
from automatic cut-
ting machine. Temp-
let appears in back-
ground.

press

. W\ .
i

thickness, parts for
complete  machines
are cut automatically
by the flame from a
blowpipe. Housings,
rams, beds, and even
gears are produced
by this method. And
so accurate is the
work that in many
instances the part
can be cut in finished
size directly from
the metal. In any
case the edge left by
the cutting flame is
so clean that only a
minimum of machining is needed to
finish the piece. The wide range of
leavy parts that can be formed by the
blowpipe method is evidenced by the
fact that material up to fifteen inches
in thickness is being handled on a pro-
duction basis at the present time.
Squaring
shears for the
steel industry,

e i

forming presses, cams,
baffle plates, dipper lips
and teeth, clutch discs,
reverse links, manhole
and feed door openings,
connecting rods, cross-
heads, crankshafts
forming and trimming
dies, and innumerable
shapes of odd contour
are some of the forms

Left — Forming now being produced

frame, and from steel plate by the

(above) steel shear, oxy-acetylene automa-

- fabricated by the tic process. In some

automatic torch.

(Cont'd on page 458)
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There’'s Mystery Still
i the Dark Continent

By James Nevin Miller

The Hen-Pecked Tuaregs and the Clacker-Lipped Mazza
Girls Are Fairly Well Known ... But Hunters Who
Understudy Birds, a Chief with Twenty (20) Old-
Fashioned Housewives, and the Gougoudou Wireless with
Which You Can Order Lunch at a Point Miles Ahead
Are Things That Deserve a Wider Audience. . . .
The Haardt Expedition Met and Enjoyed Them All

Above — Natives Again and again the explorers had to fight their way
drag a rich haul of through raging jungle streams, building their own bridges
hippopotami ashore. or making ferries of the surrounding brush, which fre-
Left — Bangui ma-  quently was so flimsy that it barely supported an automobile.
tives ready for a re- On one occasion a group of untamed desert outlaws had
ligious dance, their to be bribed to guide the automobile caravan across vast
bodies painted with  stretches of the uncharted Sahara. Through the courtesy
bark, clay and ashes. of the Belgian authorities, more than 40,000 natives were
utilized in blazing a trail, perhaps never to be utilized again,
through 375 miles of otherwise impene-
trable jungles of the Belgian Congo.
One purpose of the expedition was to
trace a route by which France might
project a railroad to link its vast pro-
vincial holdings in Africa. The automo-
biles were all French Citreen cars, equip-
ped with caterpillar systems in addition to
regular front wheels. Each car had a
trailer, and both cars and trailers had to
carry extra water, gasoline and oil talks.
Besides Colonel Haardt, the personnel
consisted of his two assistants, M. Louis

At the right, na-
tives are carry-
tng in a prize—
a lion shot by
the expedition
in the Belgian
Congo. The
photograph at
the lower right
is of a rhinoc-
eros brought
down by Ex-
plorer Haardt.

Western civilization is concerned, according to Colonel

Georges-Marie Haardt, whose caravan of eight motor
trucks successfully negotiated 15,000 miles of often inhos-
pitable terrain in the Dark Continent.

Colonel Haardt’s caravan crossed the very heart of Africa,
and the territory traversed varied from barren, uninhabited
desert to jungle land where a veritable army of natives had
to clear the way for the trucks. Much of the route had never
before been traveled by modern vehicles.

Q-FRICA is still a land of strangely alien life, as far as
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Two examples of
the African beauti-
cian’s art, both
treated with wooden A
pPlugs in  wvarious
forms.

Diagonally to left a Congo
Jass-band is getting ready to
broadcast. Note the gourd
xvlophone. The lady below
has taken a beauty clay treat-
wment, and, conforming to the
custom of the couniry, is
wearing 1t in public.

Dubreuil, and Major A. Bettembourg; a movie man, M. Leon
Poirier; M. Georges Specht as camera operator; an artist,
M. Alexandre Jacvleff; Dr. Eugene Begonier, physician and
taxidermist; M. Charles Brull, mineralogist and geologist;
and nine mechanics, all familiar with Sahara travel conditions,

The first stage of the journey was a tive-day drive across
the great desert to Burem on the Niger River. One area of
this region was the virtually unknown Tanezroutft, a country
devoid of resources for 330 miles: no water, no wood, no
grass, no living thing whatsoever. Here the explorers came
upon bleached dried skeletons of travellers who had died of
thirst. The strength of the sun’s rays was indescribable,
Colonel Haardt says, and if this hardship were not enough,
there were the further ones of the evil smell of gasoline amid
the terrific heat, besides a tre-
mendous rear wind which whip-
ped the skin raw.

Fortunately the Tuaregs who
inhabit the region were easy to
bribe (Continued on page 456)

Above—An exhibit of native art
on the wall of a hut; and a pano-
ramic view of the Haardt motor
caravan strung out across the
desert. At the left, the caravan
is about to cross a stream on a
makeshift bridge of brush. In
all, 127 water courses were
traversed, most of thewm in this
fashion.
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Betty Elkins Lund, a reader of this

magasine, who broke the barrel-roll

record for women, after only twenty
minutes of solo flight.

RIOR to this record-breaking flight

in Miami (my fourth solo) I had
only 20 minutes to my credit in the air,
alone, and T had never performed any
stunts. But my husband, Freddie Lund,
was the first pilot to perform an outside
loop in a commercial airplane, and he
had taught me to flv, and taken me
around. So I felt quite confident.

We had agreed to his signaling me
from the ground, so that I could know
how many rolls T had made. For each
of my first twenty he was to lay a long,
white strip of muslin on the ground;

A Rock Garden—
W here Beauty
Flowered Over

Ugly Slabs

By Harry Seelye

AN unsightly pile of broken concrete
slabs or flat stones can be trans-
formed into a charming rock garden.
The writer was confronted with the
problem of disposing of the remains of
a short cement walk, and concluded it
would be casier to plant something over
the pile than to cart it away to a rubbish
heap. With an absurdly small amount
of labor the pieces were built up into
a small rock garden that is the most
attractive part of our rear lawn.

You can easily build a similar garden.
The important thing is to have irregular
slabs of concrete or flat stones. The
niore or less round field stones are of
no value in this type of garden, for
they cannot be laid to drain the mois-
ture into the interior of the mound.
Flat material, on the other hand, can
be laid to tilt back so that the rain will
seep to the plant roots instead of drip-

Science and Invention
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OVCI‘ and OVCI' Again

By Betty Elkins Lund

Reader of SciencE AND INVENTION Tells How She
Accomplished 67 Barrel Rolls in 28 Minutes,
Breaking Women’s Record

N 1

)]

An accurate diagram of the capers a plane cuts in making a barrel roll.

he was to cross one of these strips with
another {or every ten succeeding rolls.

T buckled into my parachute, kissed
my husband good-bye, listened to his
last-minute instructions, climbed into
the cockpit and taxied down the ficld,
waving to my husband; Mr. Lou Se-
vere, the official representative of the
National Aeronautic Association ;
Young Stribling, the boxer (who is also

Before and After: Photo directly
above shows the writer's cement-
strewn plot before he made the
garden. To the right, the method
of construction, with the larger
slabs  beneath. Below, thymes,
bellflowers, and sedums blooming
in the garden.

ping off the outer edges of the rocks.

Mark out the outline on the ground
in the spot selected—preferably in a
corner or with a background of shrub-
bery. Lay the larger pieces first, and
build up in irregular contours. The
more haphazard the arrangement ap-
pears the more attractive it will be when
grown over. Shovel in rich soil as you
go along, taking care to have a sub-
stantial layer between each rock and
see that there are no air pockets. It is
not necessary to pack the soil, as it will

a pilot); and the crowd of spectators.
For a while I held the plane low as
I took off straight into the wind, and
waved once more to those below me.
Then I quickly climbed for altitude.

All the while I kept thinking of the
things I had been told to do, and those
I had been warned against doing. I
wondered if I would be frightened

when I (Continued on page 463)

USE ONLY FLAT STONES
OR BROKEN CONCRETE
SLABS.TILTED TO DRAW
MOISTURE INTO THE MOUND v

ROOTS SEEK EVERY
CREVICE FOR MOISTURE §
AND NOURISHMENT i

¥ A GRAVEL BORDER ,
N ALK PREVENTY 327 =
GRASS, ETC .

N FROM
¢ ENCROACHING
; .

L
@

IR
RICH SOIL ,LEAF
AND VEGETAHL

settle after the first rain or sprinkling.
1f available, add leaf mold or vegetable
compost, or some barnvard fertilizer
to the soil. Here and there two or threc
soil pockets can be built up on the peak

of the mound to
choice plants.

A loose gravel walk around the edge
prevents the hardier grasses encroach-
ing upon the rock plants, and sets off
the garden to good advantage.

Choice of plants includes a great
variety suited (Continued on page 465)

receive especially
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Courtesy Congoleum-Nairn, Inc.

This basement plavroom tells its own story of the
cleanliness of the oil burner and gas water heater.

This is the seventh article in our Home Im-
provement Series by S. Gordon Taylor. The first,
which appeared in our March issue, dealt with
Basement Improvement; the second (April)
covered Insulating the Home; the third (May)
dealt with Roofing; the fourth, ¢June) was de-
voted to Paints and Decorations; the fifth (July)
to Bathrooms; the sixth (Augus:) to Flooring.
There will be an article on Electric Wiring in our
October number, and also one on Fireplaces.

HILE a great many men find

real pleasure in doing odd jobs

around the house and in doing
the outdoor chores, summer and winter,
there are very few who enjoy the work
and trouble required by the average
heating installation.

Almost every home owner has an
idea that sooner or later he will make
changes in his heating system, which
will eliminate some of its present draw-
backs or decrease the time he has to
spend upon it, yet year after year passes
without the anticipated improvements
being made. Sometimes the pocket-
book will not permit a change, but in
many instances the failure to take ad-
vantage of modern advancement is the
result of putting the matter off from
vear to year, or may be due to ignorance
of the fact that manufacturers now
offer heating equipment and accessories
which come very close to the ideal.
With the modern equipment available,
any existing plant, if it is basically cor-
rect, can be readily adapted to modern
methods, and will give results com-
parable to those obtained with a com-
plete modern installation. And this is
the time of year to plan the improve-
ments, so the job will be completed
well before cool weather sets in.

The important and principal con-
sideration in planning a new heating in-
stallation or in remodeling an existing
system concerns the fuel to be employed.
Of the three most common fuels—coal,
oil and gas—gas is the most expensive,
except in some sections of the country

Science and Invention

A fireplace func-
tions as an effi-
cient anxtliary
heater and adds to
the charm of a
room; when prop-
erly constructed it

where natural gas
is available. As to
the relative cost of
coal and oil there
is much discussion.

The answer de- will provide con-
pends largely upon siderable heat
location. General- without smoking.

ly speaking, oil is

considered somewhat more expensive
than coal on the basis of actual fuel
cost.

TFuel cost does not, however, represent
the only factor of importance in select-
ing a fuel. The fuel that costs more
per given unit of heat, may actually be
the more desirable, because of greater
convenience, greater comfort, greater
cleanliness or other features, that can
not be expressed in terms of dollars. It
is often a fact that the most expensive
fuels are the most convenient to use.
Take electricity for instance. As a fuel
its cost is so high that it is not consid-
ered practical. It nevertheless repre-
sents the closest approach to the ideal
heating agent. (Continued on page 447)

Courtesy Colonial Fireplace Company
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Summer

Comfort
Winter Homes

By S. Gordon Taylor

Research Specialist in Home Planning

Courtesy Richardson & Boynton Company

This warwm air heater is equipped with

an automatic humidifier, and furnishes

proper humidity without special equip-
nient or attention.

€ Science AND INVENTION’s Home Service list of building manufacturers’ literature will be found,
corrected to date, on page 446 of this issue

R —- I
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os Angeles—

Another Los Angeles inventor has con-
trived a globe which is also an effective
atlas. The average globe of this size car-
ries 2,000 place-names. But through twe
magnifying windows in the Los Angeles
globe one may bring to light 42.000
place-names, and comprehensive
data on population, industries, lati-
tude and longitude,
products, exports
and imports—in all,
about. 200,000 words
of useful informa-
tion. The strips con-
taining the data are
printed on the press
below, the only one
of its kind in
the world. It
prints a strip
10,000 feet in
length.

In sinking oil wells
drillers deviate as
miuch as 1,400 feet
from a perpendicular
line. A Los Angeles
inventor has pro-
duced a camera using
ordinary cinema film
which detects any
deviation and enables
otl men to drill their
wells straight. The
camera is loaded and
lowered in a steel
case into the hole.
On the way down it
photographs the re-
actions of a compass
and bubble every
ninety feet of the de-
scent. The photo-
graphic record shows
the angle of the hole
and its direction.

Left—The Los An-
geles Produce Ter-
ninal, where conces-
sions are rented at 73
cost, ¥educing cost to
consumners.

Right — The Cali-
fornia Institute of
Technology at Los
Angeles, where Dr.
Robert H. Millikan
carries on his in-
vestigation of the
atom and the cos-
mic ray. Dr. Mil-
likanw’'s work has been
watched by scientists
all over the world.

The Maddux Airlines were one of the very
first systems established for regular passenger
transport in the United States. They started
off auspiciously with tri-motored flying equip-
ment, and have continued to operate on regu-
lar schedule. They are one of six systems
terminating at Los Angeles.
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Scientific Glimpse

Left— Swithsonian Institution
Obscrvatory on Table Mountain,
near Los Angeles, one of the
three in the world where the sun
is observed to corrclate findings
regarding its effect on the
weather. The other twa stations
are 1n Africa and Chile.

Los Angeles’ beautiful modern city hall
has a tower 482 feet in height. At its
very peak are mounted two aero beacons.
One, the Lindbergh beacon, revolves con-
timtously as a night marker for flving
men. The beam of the other is fixed to
point passing pilots
the way to the mu-
nicipal airport, where
adequate service fa-
cilities are available
at all times and in all
seasons. Its climate
and location fit it
ideally for aviation,
and 1t will become
one of the

greatest flying
centers. %

sunMaun
raunnmn.
o
)

Above appears the dome of the
great astronomical observatory
at Mt. Wilson, often mentioned
in connection with astronom-
ical matters in the columns of
this magazine. . . . Left—The
famed Hooker telescope at Mt.
Wilson, which has a 100-inch
reflector and is the largest, to
date, in the world. A story on
reflectors made by a new proc-
ess, which may increase the
possible dimensions of such re-
flectors to 200 inches, appeared
i this magazine in August.

To the other gifts which nature has showered on Los
Angeles, add oil. The oval shows oil wells in the
vicinity of the city. In pits of pure tar—the La Brea
pits (sce foreground)—iave been found large numbers
of fossils belonging to prehistoric animals
that once roamed this part of the coast. . . .
Below—The home of the fawmois Lockheed
company, maker of champion monoplanes.

Above—Fossil remains of
animals dug from the La
Brea pits, Los Angeles
County Museum. They include
an tmperial elephant, a saber-toothed
tiger, and a giant sloth.

l THE meteoric growth of Los Angeles fortunately

has been balanced in its proportions. . . . In-
dustry, commerce, art, education, and science have
sprung up side by side and have gone forward and
expanded evenly. . . . And luxuriantly! Seldom has
a more splendid stage been set for a more splendid
scene. On these pages one sees Los Angeles’ achieve-
ments in science, both pure and applied, by both in- |
dividuals and groups, graphically represented.
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Traveling—

Straight Down!

HE art of parachuting has never
qualified as a mecthod of soothing
weak nerves, no matter how pur-
posefully it has been practiced. But it
is a fairly safe Det that no member of
the well-famed Caterpillar Club ever
registered a more thumping thrill than
did the unknown who involuntarily
treated the world to its first parachute
jump, in a ’chute created impromptu
by chance and the workings of nature.
Folks talk of lucky breaks. Here was

a break that makes most lucky breaks
seem the fruit of arduous planning on
the part of painstaking beneficiaries.
It took place near Paris something
more than 150 years ago. A French
gentleman whose name has been lost
to history was performing what was
then a rare and reputedly {foolhardy
feat—an ascent in a hot-air balloon.
Filled to the limit of its capacity, the
intlated globe carried him skyward at
projectile speed. Then, suddenly, the
watching crowd saw a burst of smoke

—

G. P. Putnam’s

Sons
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A

arvr
force sergeant of
the old school of-
fers o final ad-
monition to three
students about to

veteran

make their first
Jump with Irovin
cluttes.

In the old days, aero-

nauts went aloft in
ships  with lots of
trismmings.  Note the

sails, the sweeps, and
the complexly braced
‘clute hanging bencath
the basket. Like the
girls, wmodern para-
chutists avoid stays,
which  present  wmuch
resistance but don’t
add to safety. ... At
the left is shown an
omsnense “valve”’chute
developed by Jisnny
Russell for the Air
Service. It is intended
to lower a plane bodily
to earth,

w
Beneath lis
Russell  lobe,
this jumper i
lowers him-
self gently to o
the bosom of s
Mother
Earth,
£ =
e SR

G. P. Putnam’s Sons

where the bag had been, and the aero-
naut in his basket began a spectacular
descent to earth, The lessening pressure
of the atmosphere had permitted the
balloon to explode.

Faster and faster the basket and the
terror-stricken balloonist sped earth-
ward. But at some distance above the
ground the fabric of the bag, blown by
the upwash against the corded canopy,
formed an inverted cup and began to
check the progress of the supposedly
doomed craft. In the end the skipper
in his basket was lowered to earth so
gently that he was not hurt in the least.

Whether the chief actor in this hair-
raising performance bowed graciously
and let on that it was all included in
his act—that is a matter for conjec-
ture. But it is known that he built his
next balloon with a relief valve and
repeated by plan the parachute drop
which he had learned by accident. He
repeated it many times, in fact, and
never missed out on his turn. He died
finally of the smallpox, in bed.

Tn 1797 another Frenchman, Andre
Jacques Garnerin, operated successfully
a parachute constructed as a separate
unit and attached to a balloon. Five
years later he made a descent in this
‘chute from (Continued from page 464)
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Schematic diagram of the new Silver

Marshall short-wave recetver. It is equip-

ped with a screen grid andio and a very
competent radio frequency amplifier.

o’

Build 2 BEARCAT Short-Wave Recetver

Want to Get London? And Paris?

You Can with This Set. For Success in Tuning

in Short-Wave Foreign Broadcasters and Television Signals Depends Largely on the
Design and Construction of the Receiver Used

By J. E. KNOTTS

Engineering Department,
Silver-Marshall Co.

ONVENIENCE of op-
‘ eration and perform-
ance which can only be
obtained with two-tuned cir-
cuits are combined in the new
short wave Bearcat Silver-
Marshall 737 receiver. Here
for the first time in a produc-
tion short-wave receiver two
main tuning condensers are
operated with a single control
and the advantages of all a.c.
operation are maintained.
In the Bearcat the receiver
is tuned to some station near
the middle of the band to be

. covered, after which the an-

tenna coupling condenser, which also
acts as a trimming condenser for the
radio frequency stage, is adjusted for
maximum signal strength, and left in
this position. If this adjustment is
made, with the vernier or ‘“band
spreader” in the detector stage, near
its middle position, a small band may
be covered by tuning only the
“spreader.” For the critical tuning re-
quired for ’phone stations the spreader
is invaluable, and it and the regenera-
tion control may be operated simultane-
cusly.

The loading or padding effect of the
antenna coupling condenser which per-
mits it to be used as a trimmer will be
understood by glancing at the illustra-
tion which shows the equivalent circuit

The placement of parts and tubes permits compactness with
no loss of efficiency. Below, the Bearcat receiver.

for the antenna and radio-frequency
tube input circuits. The effective induc-
tance, capacitance and resistance of the
antenna are represented as a dummy
antenna, DA ; the coupling condenser as
Cl, while LC, and C2 represent the
tuning inductance, capacitance and the

tube input capacitance respec-
tively. The inductance of the
small antenna ordinarily used
for short-wave reception can
be neglected so the principal
effect of C is to tune L and
Cl. This circuit is broad
enough so that misalignment
between it and the detector
circuit, which occurs in prac-
tice in tuning over the whole
range, permits at least some
signal to be received, after
which it can be resonated for
maximum signal strength,

In short-wave receivers it
is extremely important to
minimize the coupling be-
tween the radio-frequency
and detector stages. If all
circuits are perfectly isolated
so that the only coupling is
obtained through the radio-frequency
tube elements, this coupling capacitance
will be in the order of OI mmids., in
the case of the -24 tube. This is much
lower than even that of the -22 tube,
but, because of the very high frequen-
cies involved, the coupling through it is
about equal to that obtained through
the -01A or -26 tubes at broadcast ire-
quencies, This coupling limits the stage
gain that may be gotten in the radio-
frequency stage to between about 4
and 40 over the range of from 20 to
200 meters.

The electrostatic shielding between
the tuning circuits is shown in the top
view of the Bearcat. This also shows
the shield between the power section
and the (Coniinuned on page 462),
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First Prize—$100.00 !
Mrs. John W. Bowman

Anaconda, Montana

| Second Prize—$60.00

Mrs. R. E. Buser
Mount Morris, lllinois

Third Prize—$40.00 |
A. P. Kane ‘

Bloomington, Illinois

Above—The basement
recreation rooms in  the
Bowman home. Note the
space-saving spiral stair-
case of wronght iron and
the attractive fireplace.

Science and Invention

Top of page—The other
end of the Bowman
basewment recreation
room. Circle — The
Bowman howme, an
English cotiage type.

How We Ugtilized Our Basement
By Mrs. John W. Bowman

First Prize Winner

a large house with an eight-room

basement — all waste space—a
basement made dirty and dusty by a
coal furnace. When I was married and
planning a new home I was determined
it should not have any waste space, and
furthermore, that it should be practical
and clean.

Of course, the only way to have a
clean basement is to have an oil fur-
nace. No matter how careful a coal-
deliverer is, or how closely one watches
him, there is coal dust that settles in
every spot and even drifts or is tracked
upstairs. It is a constant nuisance that
trics the patience of a busy housewife.
So we installed an ojl furnace. The
result is we practically live in the base-
ment. The upstairs is always neat and
in order for unexpected guests and
casual callers, and the basement shows
we do enjoy life.

BEFORE I was married I lived in

Our house is of English cottage type
—one Iloor above ground. There is a
back stairway from the kitchen to the
laundry, and from the living-room in
front is a wrought-iron circular stair-
way to the recreation room in the hase-
ment. The idea of the circular stairway
was to save space, and it had to come
from the living-room as it was a last-
minute thouglit in the building process.
It is painted red with black rubbed over
it to make it look antique, thus blending
with the atmosphere of the pine paneled
living-room. This stairway makes the
recreation room easily accessible and is
a convenience we couldn’t do without.

In the recreation room my husband
has his desk and I have mine. There
is a radio and phonograph, a card table
and four chairs to match, alwayvs up
and ready, a day-bed in case we need
an extra bed-room, and a Dbrick fireplace
about eight inches from the floor which

September, 1930

Awards in
Basement

Improvement

Contest

Fourth Prizes—$20.00 Each

J. L. Barth

Lancaster, Penna.

Mark Beam
New York City

Allan Cunningham
Coatsburg, 11l.

M. E. MacLeod
Augusta, Me,

Jerome Bachman
San Francisco, Calif.

Fifth Prizes—$10.00 Each

Mrs. Zula Gambert
San Francisco, Calif.

Angele Cohn
Minneapolis, Minn.

E. A. Hungerford
Harmon-on-Hudson,
N. Y.

Mrs. Alice Haislet
Steubenville, O.

Donald Parker
Scottdale, Penna.

Herbert L. Bush
Livermore, Colo.

Floyd Sheppard
Wayland, N. Y.

Howard F. Kammerer
Ottawa, lil.

R. W. Hatcher
Milledgeville, Ga,

Helen C. Barton
Two Harbors, Minn.

is different and throws the heat more
where it is wanted.
This room is always a surprise to any-
one looking at the house and our friends
(Continued on page 466)
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High Points i» the Basement
Improvement Contest

WENTY-SIX states, Canada, and

the Dhilippines were represented
among the 86 plans reaching final con-
sideration in SCIENCE AND INVENTION’S
Basement Improvement Plan Contest,
which officially ended on May 31, 1930.
New York State led with fourteen en-

tries.  California came next, with
twelve.  Pennsylvania scored third,
with nine. Illinois and Minnesota fol-
lowed,

Out of so many excellent entries it
was no easy task to select the eighteen
winning plans, and afterward to decide
which of the eighteen would rate
highest, Iowever. after painstaking
consideration, the judges, Messrs. Le-
land Hubbell Lyon, Louis C. Stone, and
S. Gordon Tavlor, found themselves in
perfect agreement.

Of outstanding interest is the fact
that of the 86 entries reaching final con-
sideration, 27, or practically one-third,
were submitted by women. It will be
noted too that women won two out of
the three highest prizes. The percent-
age of women entrants among the prize
winners was less than their percentage
among the entries reaching final con-
sideration—something more than 27
percent. On the other hand, their per-
centage of the prize money van con-
siderably ahead of their percentage of
numerical strength, not only among the
prize winners but among the total en-
tries. They came off with $190.00—
better than 47 percent of the prize
money offered by this magazine.

SCIENCE AND INVENTION is pleased at
the widespread interest aroused by its
Basement Improvement Plan Contest,
and pleased with the valuable practical
examples of basement utilization which
the contest has made available. In our
October number we shall take up the
plans which were considered second and
third best by our judges, and in the No-
vember number we shall consider the
other winning plans and also discuss the
story told by the winning entries col-

Here is a redrawing of the complele
basement plan submitied by Mrs. John
W. Bowman, winner of Iirst Prise in
SCIENCE AND INVENTION’S Bascment
Improvement Coniest. . .. Note that in
this home, a story-and-a-half in height,
intelligent  wtilisalion  of space and
wodern cquipment has produccd roomii-
ness, couifort, convenience, and charm
i a degree superior to that found in
wany louses far more preientions. The
function of siorage has been assigned
lo a single room; vyet through orderly
arrangement the storage faciliiies are
ample, and space is available for a small
workshop in the same scction of the
house.  An clectric heater makes it un-
necessary to operate the oil burner for
liot water purposes in the warmer sea-
sons. The cend of a lall has been
cleverly used to provide a shower bath,
lavatory, and toilet,

lectively—including the percentage of
utilizations for recreational, workshop,
playroom and other purposes, propor-
tion containing certain types of equip-
ment and other interesting facts.
Particularly gratifying to the editors
was the interest shown by our readers
in the Home Service List of Building

FIREPLACE

LOGS AND
KINDLING

FOR
m FIREPLACE

ol
| BURNER

SWITCH %

Materials Literature. Nearly 5,000 re-
quests for this helpful information were
received by this office in the three
months of the contest. To make this
list available to those who have not yet
made use of it, we are publishing i,
with additions, in the present number
of SCIENCE AND INVENTION.

STORE ROOM

DRESSING
TABLE
WARDROBE

LAMPS @
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The Borderland of Science

ROM one contemporary publica-

tion we receive a pair of repring

sheets carrying a skeptical con-
sideration of the movement (if any)
to make sociology an exact science.
FFrom another we receive a copy of
the regular issue containing a graph,
on which rising and falling lines in-
dicate the height and duration of the
world’s civilizations since 3600 B. C.

The article first
nientioned treats snitfishly the tendency of sociologists to
overlook the unpredictable human factor. The graph, with
which in the main we find no fault, shows us that the human
factor so nearly equals zero that it cannot raise a single

minute extra hump in a given cultural line. . . . Moreover,
the graph supports in considerable measure the case for
exact sociology. It stronglv hints, for example, that civili-
zations which draw their sustenance from marine com-
merce (Greece, Rome) make altitude records and then go
abruptly into tailspins, perhaps because their angle of attack
is too acute; while civilizations which draw their income
principally from agriculture (China, India) level off, under
pressure, into long glides. . . . It is our conviction that
sociology can be an exact science, provided the sociologist
can gain a position from which the trees do not obscure
the woods. Which, of course, is no easy job. Bacteriology
must be a desperately inexact science-—to a microbe.

One defect we note in the graph offered by our contempo-
rary is that it lumps the achievements of modern Europe
and America and plots them in a single mounting line. We
think the graph would be more accurate if modern civili-
zations were identifiel with political divisions as are those
of ancient times. . . . Another quibble: The graph is accom-
panied by the query, “Will our place be permanent?” Since
cur civilization incorporates in its foundation the very prac-
tical and utterly uneconomic factor on which were based
the " fallen civilizations of yestervear—to wit, conquest—it
is certain that we shall join them presently. . .. Do you want
to live forever?

Planeless Flight

WO BOOKS ON PARA-

CHUTING have come our way
of late—Parachute, by Charles J. V.
Murphy (G. P. Putnam’s Sons),
from which our story of ’chute de-
velopment, found elsewhere in this
issue, has been taken, and Jump, by
Don Glassman (Simon and Schu-
ster). . .. The latter volume is mainly
a series of dramatic stories, gotten
through reports and by word-of- /
mouth from the Caterpillar Club.
The former is a historic narrative of
the development of the parachute.
... Mr. Glassman has a yen for embellishing his Caterpillar
reports with suns that are “discs of hammered brass” and
jumpers who turn over and over “like flipped coins”; and
this gift especially fits his stufi for serialization in the news-
papers. Mr. Murphy’s story tends to revolve, without rel-
evant garnish, around the men who actually developed the
aerial lifesavers of yesterday and today; and I fnd his
hook more readable as well as more informative generally
than the other. The Murphy book scores heavily in ex-
plaining the problems of parachute design, and adequately
covers the work of Jimmy Russell in developing the “lobe”
form—a matter ignored by Mr. Glassman, who neglects also
to impart any definite idea of what Major Hoffman and the
Army Parachute Section accomplished at McCook Field
after the War. . . . Nevertheless, the Glassman volume is
interesting within its limits. If you are curious to know
things about ’chutes and what has been done with them, vou
probably could read hoth hooks with profit. . . . Don’t look

Irving Air Chute Co.

Science and Invention

The way I see 1t—

September, 1930

By Murray Godwin

for entire agreement in facts, however. Glassman has Leslie
Irvin building the first Model A army ’chute, designing the
Larness himself, and coming forward to try it out in April
1919. Murphy has the ’chute built complete by the Para-
chute Section at McCook Field; Irvin appears about the
middle of May and makes the jump a few days later—leav-
mg an interval hardly suthcient for building a first model
and designing a harness. \Vhat these opposed versions in-
dicate is not clear to me.

History, Encyclopedia, Handbook

HE BRITISH VIEWPOINT is .

altogether too plainly visible Wi
to a Yankee jingo like myself in the g,
revised edition of Conquering the
Air, by Archibald Williams (Thomas
Nelson and Sons). . .. The Spirit
of St. Louis holds forth on the
jacket, and Lindy appears on the f{rontispiece; but Lindy’s
New York-Paris flight is classified, with calm British ob-
tuseness, under the chapter heading, “More Trans-Atlantic
Ilights,” the inference being that the Colonel’s feat was a
rather distinguished trip over the trail blazed by the Vickers-
Vimy homber of Alcock and Brown. The difference be-
tween a hop from the {arthest edge of North America to the
nearest edge of what may techmecally be described as Europe,
and a hop which takes in a distance almost equal to the
ocean jump before it reaches the ocean, which must be
continued for some hundreds of miles after the ocean has
been passed, which had to begin and end at definitely specified
cities, and which was accomplished by one young pilot—
against the two veterans who made the other. . .. This dif-
ference, to the English mind, is quite obviously favorable to
the pond-jumpers in the Vickers-Vimy. . . . That is per-
haps the outstanding piece of stupidity in a chronicle replete
with Union Jackassery. . . . There is also an outstanding
error in date—a parachute jump by Licutenant John A.
Macready is dated June 19, 1914. The Caterpillar roster
gives it as June 18, 1924, Also. 1 must note, Lindbergh
is pictured as having fitted himself for long, lone flights by
piloting air mail planes across the Rocky Mountains. If
this is true, which it is not, the Rockies are a lot more rest-
less than I had thought. Lindy’s old route, if I must remind
you, extended from St. Louis to Chicago. . .. Ewvervmai’s
Book of Flving, by Orville H. Kneen (Frederick A. Stokes
Co.), aims at heing a ‘“condensed encyclopedia” of the air.
It offers the layman an answer to the Why and How of
aviation, from meteorology and navigation to aerobatics and
engines. It shirks no technical explanations necessary to
imparting a true idea of flight in its many phases. Its scope
is comprehensive and its content well arranged for refer-
ence. There are chapters on service and repair and training
for pilot and mechanic. . . . Alexander Aircraft publishes
Modern Flight, by Cloyd P. Clevenger.  'This little hook
covers in simple straightforward fashion the technique of
plane manipulation in flight. A section by Chief Mechanic
Joseph Leonard of the Alexander Airport gives helpiul
hints on engine care and repair.

[y 2%

Western Eleetrie Co., Ine.

Go-Getter

OAO FIGO was discharged by a

- Brazilian telephone company as
being “a little weak for the work
required.” But Joao had learncd a
lesson from the husy bee. At a town i 2N e
where a telephone line was scheduled =ZEES%, N
to be built he represented himself as felephonoIiGrie
a construction superintendent, gathered a gang and supplies,
and for ten days erected poles along a line cleared through
the jungle. The telephone company applauded his workman-
ship but damned his judgment. The line of poles, ten miles
long, extended in a direction precisely opposite to that desig-
nated in the plan.
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Adventuring wih e World’s
Most Southern Gentleman
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Senatorial penguins were
the welcoming party for
the Byrd expedition to the
South Pole. Plenty of ice,
of course. Some seals,
some whales, but mostly
ice, snowy peaks and more
ice.

A couple of the members of the expedition hav-
ing a little fun with Papa Secal while they hold
Mama Seal. Papa does not seem to enjoy the

event and registers disgust.

A dog team sets out to establish land
posts as emergency landing stations
for the flight to the South Pole. Caches
of food were erected as in the center
illustration.

Steel radio towers of the Little Amer-
ica station, with plane circling over
the settlement.
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Just 300 yards from the
settlement at Little Americe
these huge whales raised
their ugly snouts through
an opening tn the ice. Note
closeness of expedition
members.

U o

Dr. Lawrence Gould, geologist, looks at the

wreck of the tri-motor Fokker, which was

picked up by a howling blizzard and carried
a half-wile, with the illustrated results.

Two of the Byrd planes resting at
their landing station. One was later
destroyed by a bliszard of unimagin-
able fury. The wrecked plane is seen

Ice ‘formations such as these give
mach interesting scientific data to Dr.
Gould, the expedition’s geologist.
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Millions

By O. E. Braitmayer

Vice President of the Interna-
tional Business Machines Corpo-
ration.

Duplicating key punches, like the one
above, aqutowmatically punch common
data.

EEHIVE activity fills the eight
vast wings of the Bureau of the
Census in  Washington, where

Uncle Sam is comptling billions of facts
in the Fifteenth Decennial Census.

It’s a big job . . . the greatest sta-
tistical undertaking the world has
known. And only scientific invention,
applied to a mechanical means of tabu-
lation of the data, has made it possible
of achievement within a practical time
limit, The punched-hole method of
electric tabulation invented by the late
Dr, Herman Hollerith, and first used in
the Census of 1890, provides the speedy,
efficient and accurate means of tabula-
tion that the Census Bureau must have.
Of the four main subjects of the
census, Population, Agriculture, Manu-
factures, and Distribution, the greatest
statistical task is that of Agriculture.

The Agricultural Census involves
compiling a multitude of facts about
6,500,000 farms, including compre-
hensive information regarding some
100,000 irrigation and drainage proj-
ects.

Information recorded by the census
enumerator on the General Farm
Schedule is transferred to tabulating
cards by means of punched holes. These
tabulating cards, 734” by 314” in size,
are divided into a number of sections,
or groups of columns called “fields,”
and there are twelve possible positions
or points in each column, and each posi-
tion in a column represents a certain
fact. For example, the General Farm
Schedule shows that “John Smith” is a

Electric Fingers
Count Our

Science and Invention

With clectric  wmachines  these

girls are totalising the inforina-

tion on the tabulating cards, 150

cards per minute. .
N S,

#

September, 1930

OR the greatest statistical under-

taking ever attempted, the 1930
United States census, more than 400,-
000,000 tabulating cards will be used.
and hundreds of duplicating key and
automatic gang punches, horizontal
sorting machines which operate at a
speed of 400 cards per minute, electric
tabulating and accounting machines
which simultaneously work 730 com-
binations will keep going constantly.
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white owner. This is

transferred to the tah-
ulating card by means
of a punched hole in
the first position of
the eleventh column.

Punching the data
of the Census of
Agriculture is  per-
formed by electric
duplicating key
punches. The holes
are made by the ac-
tion of an electro-
magnet when a key is
depressed. Data com-
non to a number of
cards, such as area in
which the farm is lo-
cated as state, county,
and civil division, are
automatically punched.
Individual information is recorded by
the operator.

Assuming that the cards have been
sorted according to area, such as state,
county, and civil division, it may be de-
sired to know respectively the number

of white owners, cclored owners, white
renters, and colored renters in Kiowa
Township of Pittsburg County. Okla-

homa. The electric sorting machine is
set to work on the eleventh column of
the tabulating (Continued on page 465)
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Symphonies of Spray and
Colored Light

IITCAGO is again delighted with the

constantly changing graceful sprays
of a fountain which at nightfall is illu-
minated by myriad colored lights. The
lights change continuously and run in
blends from a deep violet tone, through all
the colors of the rainbow, to a deep red.
The {ountain itsclf changes its shape when
ditferent sprays are called into action.
While only a year old, Chicago’s Bucking-
ham Fountain is alrecady famous. It is
known all over the world as being a replica
of the fountain at Buckingham Palace in
England, and is conceded to be one of the

Science and Invention 415

sprays are remotely controlled by
operator at a small
switchboard. The switch-
board is so situated that
the operator can obscrve
from a window the dif-
ferent colors and the
height of the water.
From this vantage point,
he controls and blends
the color of 500 lamps.

I the

Spotlight

The Deep Is Certainly Down
On This Musical Weapon

OW would you like to hear your

neighbor practicing on the world’s
largest saxophone? It 1s an IZ-flat bass
weighing 34 pounds, and stands six feet
seven inches in
height. The bell is
seventeen inches in
diamecter. The rod
operating the low
C-sharp key is 39
inches long. The
low B flat tone hole
is three inches in
diameter,

loveliest in this country. Both lights and
an
i 2

L
&
-

~

A man at the switchboard controls
the colored lights and changes the
height and shape of the sprays of
water that compose the American
version of the Buckingham Palace
Fountain. A wight wvicw of this
fountain is scen above.

cience

Slot Machines Deliver Gas by the Can in Los Angeles

OU have heard of gasoline stations  turns with the empty can and receives a
that deliver a measured quantity of refund which is the difference between
gasoline when a coin of any denomina- the price of the gas and his deposit for
tion is inserted in the appropriate slot.  the can.
These stations are a boon to the motor- Such systems can also substitute for
ist who has found that his gas supply is  garage-men on night duty.

running low and that he
must replenish his tank.
Yet, up to the present
time, no one has come to
the aid ot the motorist
who in the dead of night
finds that he has not
enough gasoline to allow
him to proceed to the
nearest gas station. Now,
thanks to the foresight
of an ingenious inventor,
the careless motorist will
not have to worry, if he
picks out Los Angeles,
California, as the place
to run out of gas. If he
has fifty cents in his
pocket, he walks to the
nearest gas automat, de-
posits his money, pulls
a lever and has a gallon
can of gas delivered to
him. This gasoline takes
him home or to a regular
supply station where his
tank can he filled. The
following morning he re-

Alice Doll, left, and Nita Pike, rvight, all gassed up
and ready to go, at an ewmergency slot-machine fuel
station.
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New Process Bringing Old Metal Into Its Own

Above—Barges lowering the Spuvten Duyeil electrical ducts into the bed of the
streasn.  Below—d ball of pure wrought iron weighing 2,700 pounds, produced

by the Byers process.

ROUGHT iron, for

years an outdistanced
competitor in the metal mar-
ket, is coming into wider use
again  because of a new
method discovered for malk-
ing it in large quantities
without dependence on skilled
hand labor — the clement
which once forced it into a
minor position in the metal
products field. Recently it
was selected bv New York
Central engineers as the
proper material for important
electrical ducts beneath the

7y N N

HE medical profession has experi-
enced many startling revelations of
scientific achievement within recent

years. Probably
none of them, how-
ever, has proved
quite as astounding
for such Dbasically
sound reasons as
the 1solation of the
bacillus of leprosy
by Dr. Hermann
Dostal, a Viennese
bacteriologist.
Everyvthing about
leprosy has baffled
investigators for
centuries. Its causes
have been but
vaguely identified.
No treatment has
been more than par-
tially successful.
Now Dr. Dostal
has not only identi-
fied the cause but
has devised a serum
treatment.

Here 1s the
machine
that Panl
Bunyan and
liis lumber-
jacks necd
to supply
them with
flapjacks as
fast as they
can absorb
them.

waters of Spuyten Duyvil, which sepa-
rates Manhattan from the mainland to
the north.

Spuyten Duyvil is 600 feet across and
its waters are salt. The ducts were
necessary to protect all the high tension
lines for the west side improvement of
the railroad. Submarine cables pre-
sented the danger of fouling, and cer-
tain other kinds of piping did not en-
tirely eliminate the chance of broken
joints and leakage. The ducts had to he
bent many degrees to fit the contour of
the river bed, and the highly corrosive
action of salt water had to be consid-
ered.  Wrought iron seemed virtually
to defy time and the elements, and was
finally selected as being the best ma-
terial for the purpose.

A total of 23,400 feet of wrought
iron piping in the formt of 36 ducts.
each 650 feet long, was emploved. The
ducts were yoked with wrought iron
bolts in four lavers of nine lengths each.
Filled with oil to facilitate drawing the
power lines through them, the ducts
were carried by harges to a position
above a trench already dredged, and
were lowered into its bed with the as-
sistance of a diver, who guided the
operations by signals from the trench
beneath the stream. The operation was
completed in less than a day.

The development of the Bessemer
process was the factor that sent
wrought iron into its eclipse. and the
development of the Byers New Process
by Dr. James Aston of the Carnegie In-
titute of Technology is restoring it to
an important place in the metal world.

Increased Turnover

N automatic machine exhibited at
the Food and Household Exposi-
tion, Los Angeles, produces flapjacks
ready to eat at the rate of three a
minute. It pours the batter. bakes the
cakes on both sides, and flops them be-
tween times, all without human assis
tance.
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Waste Hog Makes Breakfast Food for Boilers

A “hog” for converting unusable
scrap into sawdust is a part of
every well-designed woodworking plant’s
equipment. Pasadena, Calif.. has ex-
panded the dimensions of the lumber
industry’s hog and is applying the re-
sultant mechanism to the conversion of
all sorts of wood refuse. The sawdust
can easily be incinerated or blown as
fuel into the furnaces of a steam power
plant.

Tlie hog consists mainly of a hopper
into which the refuse is fed, and re-
volving jaws, located below ground
level, which reduce the refuse to casily
combustible  form. The size and
strength of the jaws permit them to
grind up anything from twigs to tree
trunks.

From three to four tons of
refuse can be converted in a
two-hour run by the Pasa-
dena hog. Thus the rubbish
can be handled as fast as it
is collected, and unsightly
dumps are made a thing of
the past.

The jaws of the unit are
driven by a 100-h. p. motor.
As the refuse is converted to
sawdust, it is blown by a
ninety-inch  fan through a
duct 250 feet long to a
cyclone (a conical receptacle)
on the roof of the disposal
plant, which serves as a
reservoir.

Ivory Concentrate

These elephant tusks are classified and
held in storage for manufacture into
billiard balls and other products.

ILLIARD players and baseball team

managers may be interested in this
photo of an ivory storehouse in Berlin,
All those white circles are the butts of
elephant tusks, representing ivory just
as solid as it can be found in its native
state. The tusks are classified at this
depot and stored until they are needed
for the manufacture of various ivory
products.

At the right is an
exterior view of
the Pasadena wood
log’s howe. Note
pipe leading to cy-
clone on 7oof.
Brush is being as-
sembled  for dis-
posal. Below—One
of the hog's jaws,
showing sockets for
teeth; tooth on rail
at right.

Suicidal Mania in Nature

WO remarkable examples of a sui-

cidal instinct in nature are provided
by the lemming, a species of rodent
found in the Scandinavian peninsula,
and the tomcod, a fish spawning near
New Zealand. The former breed for
vears in the Kjolen Mountains in Nor-
way, and suddenly emerge in millions
for a march to the sea, into which they
throw themselves to be drowned. They
are making one of their migrations this
vear, marching at night, hiding in the
la time, and devouring all vegetation in
their path. Scientists are at a loss to
account for the lemming death marches.
It has been guessed that they are trying
instinctively to reach some ancient
feeding ground, which long since has
been obliterated by changes in the
carth’s crust.

Though peasants, snakes, birds and
other enemies take heavy toll of the
lemmings on their march to the sea, the
expedition always leaves enough sur-
vivors to bring the tribe up to marching
strength again, in the course of years.

The tomcods likewise are a mystery
to science. After multiplying and reach-
ing a considerable size in the South
Pacific, they migrate to the shores of
America and, when frosty nights arrive
in the Fall, fling themselves by tens of
thousands upon the beach, wriggling
until they are beyond the reach of the
surf. Last year they were picked up in
great numbers on the Rockaway beach,
then packed and sold in Manhattan fish
markets.

Methods of utilizing the sawdust
produced by a wood hog are varicus.
The most common is to consume it at
once as fuel. Mines and sawmills often
depend for a large part of their fuel
supply on the sawdust coming from the
hogging of scrap wood. Sweeping
compounds represent arother utiliza-
tion, as does the traditional custom of
sprinkling sawdust on the floors of
butcher shops and certain other
establishments,

Finney, the Flving Squirrel

ITH a triangular sail forming an

air resistant surface betwsen his
legs. Rex G. Finney of Los Angeles has
added to the powers of the parachutist
something of the directional gliding
ability of the flying squirrel. Formerly
the ’chutist could vary his course only
by slipping the shrouds. Now he may
change it simply by shifting his legs,
presenting the sail at a new angle to the
line of flight.
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Scaitle is moving a
mountain to the sea
in stages. The moun-
tain 1s continuously
cut down and the
wmaterial moves on
cndless conveyors
through  the  city.
powrs into scows and
is dumped into Fuget

Sound. Ewing
Galloway

Machine Mows Submarine Meadows

STRANGE craft that has been
christened “The Lily Nipper” re-
cently made its appearance and solved a

rather knotty problem. A fifty-acre
reservoir in Earlington, Kyv.. had a
heavy growth of pond lilies. The prob-
lem was to devise a means of eradicat-
ing this growth. A machine was e
signed by L. V. Harrington, a consult-
ing engineer of Louisville, whose
firm undertook the job of clear-
ing the lake. A flat-bottom scow
was fitted with a mowing me-
chanism and both the scow and
the cutter were opcrated by a
thirty-five horsepower Univer-
sal motor. Between the cutter
bar and the motor a Chevrolet
clutch and transmission gear
were inserted, so that the boat
could be propelled without the
action of the cutter. The cutter
bar is adjustable for different
depths of water, and can be
made to extend to a distance of
five feet helow the surface. In
the photograph one may observe
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Moving a Mountain

ot HERE is an old proverb that

reads “If the mountain will not
come to Mohammed, Mohammed
will go to the mountain.” Today
the mountains go to Mohammed,
and there is no miracle about it
either. Out in Seattle, a city of
hills, machinery is removing moun-
tains and carrying them to the sca.
A hill is cut away by an elaborate
system of drills, scoops and shovels,
and the dirt and rock are carried

how the car-
riage can be
raised or
lowered by
a system of pulleys. The middle bar on
the carriage is the cutter driving shaft.

Where Would You Like
Your Frost?

EDERAL scientists are testing the

cold resistance of corn crops with a
mobile refrigerator unit to determine
the ability of various kinds of corn to
withstand sudden drops in temperature.
The reirigerator is mounted on stilts
and casters and will produce an Autumn
{rost in midsummer.

away by bucket belts and plain belt con-
veyors. The conveyors run straight
through the city, and terminate at the
waterfront, where the dirt and rock are
dumped into scows. When a line of
scows is filled, a tug tows them out he-
vond the limits of the harbor and the
dirt is dumped at sea. And so we have
a mountain that is actually being moved
to sea, not intact of course, but in a con-
tinuous stream. The removal will make
available an immense tract of land that
is today practically useless for building
purposes.

The photographs show three repre-
sentative views of the seeming miracle.
An idea of the immensity of
the project can be gained by
comparing the cutting mechan-
ism and convevor that hoists
the dirt to the top of the hill
with the men standing along-
side. The oval shows the belt
convevor running through the
streets of the city.

Sipping Music Through a
Straw

MECHANICAL device to enable

those who cannot hear with their
ears to hear with their teeth, was
demonstrated at Ithaca, N. Y., by Proi-
Frederick Bedell, of the Department of
Physics at Cornell. Instead of genuine
straws the guests at the demonstration
leld slender pieces of wood between
their teeth. The sharpened end of a
wood piece was held in contact with the
vibrating mechanism.  The inventor
demonstrated that music almost inaudi-
ble to the ears of a normal person can
be heard distinctly through the teeth.
It has been estimated that ‘approxi-
mately two-thirds of all people
who are deaf can hear with an
apparatus of this type.

Now we will let you in on a
little secret. If Prof. Bedell had
read SCIENCE AND INVENTION
Macazing, he would have found
that his invention was not a mo-
mentous discovery. The cover
illustration of this publication
for the month of November,
1923, shows a device called the
osophone, which consisted of a
small improvised loud speaker in
which a moulded grip attached
to the vibrating reed, was held
between the teeth. The principle
of bone conduction was utilized.
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Verb Factory on Wheels

HUGE and luxurious motor coach

equipped with almost every known
device for the efficient handling of press
despatches, may frequently he seen
speeding over California highways to
some cvent of national importance.
This mobile press room is claimed to
be the first completely equipped vehicle
of its kind in the history of journalisni.
It is provided with telegraph instru-
ments, telephones. radio, and a battery
of typewriters. Within a few moments,
the tclephone connections can be made
available and ready {or instant use.
The motor coach is the property of the
Pacific Greyhound Lines, Inc., and
when not operating as a mobile press
room it hecomes a passenger coach.
The interior fittings being interchange-
able, it can he converted again into a
press room at a few hours’ notice. It
was first used by reporters of the San
Francisco Dailies in covering the series
of sham battles which were part of the
army air maneuvers at Mills Field, near
San Irancisco.—Gilson Willets.

A Machine That Should Be
Adapted to the Stock

Exchange
VERY year the United States Post

and Geodetic Survey publishes a
book called Tide Tables, United States

E! o - ]

o A

and Foreign Ports, which contains over
a million higures. Each of these figures
must be accurate to insure the safety
of life and property, but the figures are
not the results of man-made calcula-
tions. At this bureau a machine has
been built which accurately
predicts the tides for eighty-
nine principal ports, and con-
tains  tidal information for
3,500 other places, thus giving
the navigator all the necessary
data for any port in the world.
The  machine automatically
takes into account the thirty-
seven components or constit-
uents of tidal calculation. The
device is about eleven feet
long, two feet wide, and six
fect high, and weighs approxi-
mately 2,500 pounds. To pre-
dict for a particular port the
amplitudes and phases of the
constituent tides, as derived

A battery of cight type-
writers, a radio, tele-
phones, and telegraph,
all lioused within a mo-
bile press room, con-
tributed to the success-
ful reporting of the
U. S. Army air ma-
nenvers at Mills Iield,
snear San Francisco.

from the harmonic analysis of the tide
observations for that port must be modi-
fied by factors that take account of
the positions of the moon and sun for
the year for which the predictions are
desired. These corrective values are
then set on the proper cranks and dials
of the machine. When the machine is
set in motion, all the various compo-
nents are summed up to represent the
composite tide wave of nature. The
machine automatically locks itself at the
time of each high and low water, and
indicates in addition the height of the
tide. It traces a continuous curve show-
ing the variation of the tide day by day
throughout the year. The data derived
from this machine is then used in the
preparation of Tide Tables.

A Shoulder Line-Projecting
Gun for Life Saving

GUN with which a lifeline can be

fired to a ship has heen denion-
strated to a delegation of French Army
engineers and other French authorities,
congregated on the banks of the River
Seine. The device itself is the inven-
tion of Captain Erling Sohjold, of the
Norwegian Army. The lifeline is in a
container hung from the barrel.
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A Captive Dreams

of Flight
XPERTS say that the
airplane propeller
which John King, a convict
in the state penitentiary at
Joliet, T, has invented, is
of revolutionary  design.
King has never seen a mod-
ern airplane, having spent
fifteen years in the prison.
He says that he evolved his idea from
watching the flight of pigeons. The
device consists of a compound propeller

of unique construction. It has four
blades, each separately connected to a
hallow central shaft. Iach blade is set
in a worm gear. As the outer shaft
revolves, the blades move back
and forth in the slots provided
and for the extent of the length
of the shaft. The Dlades
feather as they move toward
the power-end, and then change
their positions again as they
make the trip in the opposite
direction, so as to act against
the air. It is expected that the
blades will make a thousand trips
a munute when the practical
demonstrationisgiven. Thismay
be not earlier than 1938, when
King is released from prison.
e contemplates turning the
propeller patent over to the
public upon his release.

&=
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Zeh Bouck, radio
operator of the
Pilot Radio Plane, at
the controls of the
transmitter.

HENOMENAL results in two-way
radio communication have been ob-
tained with the radio installation on the
airplane Pilot Radio, which is spon-
sored by the Pilot Radio & Tube Corpo-
ration, and is at present making a good
will flight through South America. The

A Broadcast Interpreter

ELEGATES at the International

World Peace Conference will not
have to understand five or six different
languages in order to know what the
speaker is talking about. Official trans-
lators will be on hand who will 1m-
mediately translate the speeches to the
mother tongue of the respective dele-
gates. The interpreter will sit directly

in front of the speaker’s pulpit, and
directly the words are spokern. by the one
addressing the conference the interpre-
ter will talk into a microphone transla-
ting the speech to the delegates who
will listen in with head phones. This
same svstem is also being used on the
short wave rebroadcasts from and to
foreign ports.

Science and Invention

Airplane Radio—A Marvel of
Compactness Possesses DX

September, 1930

Properties

radio apparatus was designed by Zeh
Bouck, who incidentally is the radio
operator on the ship and editor of one
of our sister publications. The ship is
piloted by Emil Burgin, and the navi-
gator is the well known Capt. Louis A.
Yancey.

The Dilot Radio left Long Island on
the 14th of May. It visited Washing-
ton, Havana, Mexico City, Colon,
Talara, Lima, Valparaiso, San Diego,
and Buenos Aires, at which latter city
a phenomenal record of trausmission
was obtained.  With his ship on the
ground and with a temporary antenna,
Operator Bouck was able to maintain
constant two-way communication with
the New York Times Radio Station
5,838 miles away. The transmitter on
the Pilot is a fiftv-watt set operating on
a wave length of 32 meters. The power

Bob Hertsberg pomting to the wind-
driven generator on the side of the
plane.

is derived from a twelve-volt storage
hattery which drives a dynamotor. The
dynamotor supplies the plate and fila-
ment current for the transmitting tube.
A tap on the third cell of the battery

The power compartment. The lwelve-
wolt storage batiery drives the dyna-
motor which supplies plate and fila-
ment current for the transmitting tube.

gives the six volts for the recciving set.
Plate voltage for the receiving tubes is
turnished by a single aircraft type 135-
volt “B” battery. This apparatus is
contained within a box, and when the
cover of it is let down the box forms
a comfortable seat. The storage battery
is charged by a wind-driven generator
mounted on the left side of the plane.
Both in flight or on the ground, the
radio equipment of this ship has demon-
strated its ability to transmit messages
to distant lands indicating its progress.

A Five-Dollar Gold Piece Will Make 500 Square Inches
of Gold Leaf

OLD leaf is very thin. It is 1,200

times thinner than writing paper,
and if you want a stack one inch high,
you will need about 367,000 picces.
When gold leaf is properly beaten to a
thickness of 1/150,000 part of an inch,
light will show through it. An ounce
of gold will make enough gold leaf to
cover 175 square feet. Strange as it
may seem, gold leaf is beaten m prac-
tically the same way as it was vears ago
by the Egyvptians. So far, machinery

Electricity Displaces Coal
in England

T the Avonside power station, at
Warwick, England, an electrically
operated coal car tipper has heen in-
stalled, which is capable of completely
discharging coal from a twenty-ton car
in 415 minutes. The car is run upon a
special section of track and a locking
bar descends to hold the car in place.
Current to the electric motors is then
turned on, and the track and truck are
lifted high into the air and tipped com-
pletely over. \When the motors are re-
versed, the "car is brought back into
position, released and towed away.

has not been developed which will re-
place the gold beater’s hammer blows.
The uses for gold leaf are greater today
than they were in the old dayvs, but the
process of beating is practically still
the same.




September, 1930

Wooden Eiftel Tower Is
Aerial Mast

ERNHARD G. WARR, a young

architect of Solihull, Warwick-
shire, Ingland, has constructed a forty-
foot model of the famous Eiffel Tower,
entirely of wood. Ile considers an
ordinary aerial mast unsightly, so to
grace his garden, he huilt a replica of
the French tower. The mast is strong
enough to support his weight. Naturally
there are no guy wires running across
his property and the structure will
easily support the aerial for his radio
receiver.

Eyeglasses with Electric
Lights

IGHT workers will find the newest

German eveglasses a decided aid.
They consist of a pair of eyeglasses
fitted with circular reflectors in which
are miniature electric hulbs. The bulbs
are connected by a flexible cord to a
flashlight Dbatterv that is carried in the
coat or vest pocket. The photo shows a
man reading a newspaper with the aid
of the electric eveglasses. Such glasses
would also help the automotive repair
man, the radio repair man, the man
reading electric or gas meters or the
doctor doing minor surgery.

Science and Invention

Measuring Some- "™

thing in Nothing

HE photograph shows

an apparatus, develop-
ed in the research labora-
tories of the Westinghouse
Electric and Manufactur-
ing Company, that was de-
signed for testing the
strength  of  incandescent
filaments when they are in
vacuum.

The apparatus consists
of a J-shaped glass tube
partly filled with mercury.
The air in the remaining
space in the longer part of
the tube is exhausted. The
filament under test s
suspended in this vacuum,
being clamped to the top
of the tube and fastened at
the lower end to a weight
which floats in the mer-
cury. By lowering the
height of the mercury (ac-
complished by decreasing
the pressure in the shorter
part of the tube), the ten-
sion upon the filanment can
be determined under con-
ditions similar to those of actual service.
A microscope is mounted so that the
elongation of the filament can be ob-
served.

Another test made on filaments sus-
pended in a vacuum is performed in the
devices shewn at the extreme left of the

Poison Gas for Antiques

ANY of the antiques that are sent

to the various museums are
suspected of being ideal breeding places
for germs. In handling such articles
infections might be incurred which
would seriously affect health, or even
spread to others in the family of the
person affected. In order to safeguard
the health of the community in general,
employes in the Asiatic Museum of
Berlin, Germany, wear masks while
they place the articles to be treated in
a huge drum. The drum is later closed
and the articles are subjected to a
poison gas attack to kill all germs, be-
fore being placed on display.

Such treztment of antiques upsets the
theories of fanatics, who would endow
various finds with the supernatural
power to spread disease. They mnever
seem to appreciate that such objects are
covered with the dirt and grime of
centuries and that a small scratch might
result in a serious infection.

fe>
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photograph. In these exhausted glass
tubes the flaments are placed under
tension by suspended weights. By al-
lowing the wires thus suspended to re-
main incandescent and subject to
tension until they break, lasting qualities
of the filaments are ascertained.

Machine Tells How Much
To Eat

N order to maintain your youthiul

figure, there must be established a
definite ratio between the calories of
food that you eat daily and your age
and  height. At the International
Hygiene Show in Dresden, Germany,
there is a machine that calculates this
ratio for you after you set the indicator
for vour height and age. A card is
ejected that gives food values and the
information that vou desire. No reason,
therefore, to be fat or thin.
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Electrically Melted Steel Quiets Rail Joints

OLTEN steel, prepared in an elec-

tric furnace built up around the
rail joint where it is applied, is serving
as a crack filler and noise abater on
New York's surface car lines. The
process has been developed for use on
tracks already laid. Tension equipment
is emploved to force the rail ends to-
gether as closely as possible, and forms
are placed on either side of the joint to
hold the metal. Cables carrying 1,000
amperes of current heat the rails at the

German Goes Ski-Winging

ITH aluminum wings mounted
on his own body, Joseph Krupke,
a German, is showing the feasibility of

o : =

combining the sport of gliding with
skis. The wings measure nineteen feet,
tip to tip, and are mounted so as prac-
tically to scat the wearer in {light. They
are easily manipulated. SCIENCE AND
INVENTION went into the possi-
bilities of this form of gliding

in its issue of February, 1930.

In our article, however, fabric

wings were considered, rather

than metal, - and the method of
mounting was in consequence niore
claborate.  The Krupke metal wings
simplify the process.

A Dream of Frozen
Dynamos

HYX phenomenon of dream warn-

ings again reached world news col-
umns in connection with the flight of
the monoplane “Southern Cross” from
Ireland to Harbor Grace, Newfound-
land. J. W. Stannage, wireless operator
of the plane, had a premonition of dy-
namo trouble on the night preceding
the start of the flight. Ile dreamed that
the flight started and went well for ten
hours,after which the wireless equipment
failed. In his dream he searched out
the cause and found it to be a frozen
(stuck) dynamo. On awaking. Stan-
nage was impelled to make an inspec-

Above—A  track-
mounted grinding
outfit removes the
crcess wmelted
metal  from  the
rail joint. Circle—
Inspecting a joint
before cxcess
metal  has  been
removed.

The current 1s
turncd on and the
clectrically melted

steel is  sceping
into  the joint,
fusing with  the
rails.
e
=4

Joseph  Krupke,
about to trv the
wings he has
designed to be
used with skis.

tion of the unit in question and found
that it was actually on the point of
freezing. He etfected repairs imme-
diately.

1f we are to hazard an explanation,
we may set the Stannage dream to the
credit of sensual observations unno-
ticed at the time they were made, but
forcing themselves on the attention of
the observer when his conscious mind
later was relaxed in sleep. The senses
often give us data which remains un-
identified but which is interpreted and
acted on as a “hunch” or a dream.
Involuntarily digested by the mind, the
data emerges as an ‘‘inspiration” and
as such is put into effect as a practical
measture.

joint, and steel and a fusing medium
are placed in the receptacle comprised
by the forms. When melted, the
loose steel fuses with the rail
ends and fills the joint, A rail-
mounted grinding outfit is used
to remove the excess metal

\ alter the job has cooled.
The new process is a
considerable departure

from the usual one.

Angleworm Imitated

T TLAST the invention the world
has been agog for all these vears
has been brought forth. Its birthplace
is Norway, Me., and its creator is El-
mer I£. Aldrich. Naturally the product
of Elmer’s experimentation and cogi-
tation is nothing more or less than an
mmitation angleworm, which is manu-
factured by the vard and can be cut
off in any length a fish will fall for most
readily. Anglers throughoutThese States
are expected to leap at the chance of
relief from the drudgery of stalking
the wily carthworm. Undoubtedly there
will be a notable lessening of pine-board
vibrational concerts and searchlight ses-
sions after dark.

Angleworms by the yard, invented by
Elwmer E. Aldrich of Norway, Me.,
are successfully fooling fish these days.
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This is the edible field mushroom.

HEN rains and heavy night
fogs have thoroughly wet down
the carth at the end of the
summer season, the mushrooms and
fungi appear suddenly over night. The
tiny umbrellas open under the protec-
tion of brush in woodland glades or
sprout up around decayed stumps. They
avoid, as much as possible, direct sun-
light. They prefer the twilight. Their
life is short. The majority seldom at-
tain an age of more than one day.
The food value of mushrooms is
great although they are not casily di-
gested—a peculiarity due not only to
the quantity of foodstuffs they contain,
but also to the cellulose membrane with
which they are covered. They are not
adapted for persons with weak diges-
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Can You Tell

a2 Mushroom
from a

Toadstool?

By Dr. E. Bade

Relatively Few Fungi Ave Poi-
sonous, but to Avoid These Few
Every Mushroom Hunter Should
Know the Edible Ones at Sisht
Only a Trained Eve Will
the

Enable You to Distinguish

Good from the Deadly Growths
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A deadly fungus—the death cup.

sition resemble ptomaines in their ac-
tion. The decay of a fungus cannot be
detected by odor or appearance. It is
said that 'edible mushrooms, when picked
and kept for too long a time even under
ideal conditions, produce irritations in
the digestive tract, though without en-
dangering life.

Other factors must be considered
where really poisonous fungi are eaten.
Many of these do not contain any one
specific poison, hut a variety of them.
In the fly Amanita, for instance (Ama-
nita wmuscaria), whose reddish yellow
hat is decorated with white warts, is
found the poison amanitine and mus-
carine. The latter stops the action of
the heart immediately but another poi-
son, atropine, nullifies the first poison

tive systems and if eaten
to excess may cause even
a person with a strong
stomach to become ill. But
this is due entirely to the
quantity eaten and not to
any fungi poison.

An entirely different set
of facts must be considered
where the mushrooms eaten
are not quite fresh. Mush-
rooms spoil rapidly, and the
products of their decompo-

on injection, This does not
remove the poisons. The
active poison is not so much
the muscarine as the amani-
tine. At the same time the
fly Amanita does not seem
to have a uniform poison
strength, for the people of
(Continued on page 458)

These three fungi are all
edible but uncommon forms.
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uild 2 SCOUT

.*\»CONTROL STICK |
STRAP

CONTROL $TICK CONNECTION LINK, CONTROL
FOR ELEVATOR CABLE

STRAP

By Lieut. H. A. Reynolds

12 " MAKE ONE OF 10 CARBON STEEL | Sk
7 AILERON \ FLEV. 9 g
A ever | o\l cABLE This Is the Third of a
‘ ) o . e
| —e=XrTe - | FRE Two the Wings, Center
2 ALUMINUM St /_9 Covered. The Present
DOUBLE S
205" L porey 37 and Details of

Above is shown the control stick assembly for the SCOUT Secondary Glider.
Below appear the tail control swrfaces and the stcel tube framework which

supports themn.

CONTROL STICK
WOODEN LAG

=

AILERON |

ELEVATOR |

HE control stick as-
sembly  should be

L

/4 MACHINE BOLT

SCR%
~A

Tbuilt at this time. A

seaniless steel tube 2015”7
long by 13/16” diameter
1s sawed off at a taper ex-
tending for 338”7 at one
end. A control stick yoke
is cut from No. 10 carbon
steel and welded to the
tapered end. The control
stick is next made from a h '

(ENDS OF TUBING
FLATTENED IN
VISE JAWS AND BENT TO FIT

ACAINST TOP

TUBE
STEEL TUBING
TAIL ASSEMBLY

FRAME nu HOLES
FOR STABILIZER.

ADJUSTMENT

k]
END OF STEEL
TUBING FLATTENED,

RUDDER

Above—Complete plan of

the SCOUT control sys-

tem, with wires leading to

aileron horns and tail sur-
face controls.

136 %42 SEAMLESS

8'-5* BETWEEN END HOLES

order not to weaken this
important upright member
more than necessary.

We next prepare the
seamless steel tube frame-
work which is to support

p
seamless steel tube 22”7 o STABILIZER—>/
long by 1 3/16” diameter. Dot - ey
A pivot hole is drilled in ( o f‘*m
this tube 4” from one end, ]fﬁgﬁfﬁﬁyﬁ?&?ﬁh
and this end is slotted and S\ END HOLES
hammered to a taper. It “(1
may be drilled to receive Co
a bolt and a connection STEEL TUBING
link (see drawing); or ;
better, the fork end of an HERE/ 63t

5 the control surfaces of the

aircraft fork turnbuckle

tail. We use 1 3/16” di-

is welded to the tapered
end and the control cable later on linked to this fork by
a small bolt with cotterpin.

Steel tubing of aircraft grade 1 3/16” with walls approxi-
mately 3/64” thick can be procured from any large aircraft
supply house. We would suggest the Johnson Airplane
& Supply Company, Dayton, Ohio.

The control tube is pivoted so that it will move forward
and backward in the yoke. The whole assembly will rotate
sideways, being held to the runner section by two steel
straps 1” wide which serve as sleeves for this motion. Two
small halfmoon-shaped spruce blocks are glued underneath
the control tube between these two straps to give the tube
a better support with minimum friction.

To make the aileron lever, a piece of steel tube 10" long
by 34” diameter is welded into a groove sawed in the coutrol
tube 17 from its rear end. Two pulley brackets are cut
irom 1/16” thick carbon steel. The first one is bent to fit
one 2” pulley and the second to fit two. Bolts with nuts
hold the pulleys in place, allowing themr to rotate freely
but without wabbling. Lock the boltnuts with a centerpunch.
The single-pulley bracket is bolted to the ruunnertop 12”7 in
front of the control stick. The double pulley bracket is
holted to the runner just behind the main upright (sce side
view drawing of center section). To lead the elevator
control cables from the control stick through the control
tube and backward over the double pulley, a 14” hole must
be drilled horizontal through the main upright, the diagonal
and also the fillet blocks. Be careful to drill exactly through
the center of the main upright 34” above the runner, in

ameter steel tubing for this
purpose. The two top tubes measure 107 10” between the
end holes and run back fork-iashioned from the center
section fuselage. The end holes are drilled 4”7 at right
angles to each other. One hole admits a 14” steel bolt up
and down through it and the No. 13 stabilizer fitting to-
gether with the flattened end of the bottom frame work
tube, while the other hole admits a 4” steel bolt sidewayvs
to attach it to the fuselage. The bottom framework tubes
are shorter, measuring 8 5” between end holes. One end
of these tubes is flattened Yor about 4” and bent so as to fit
snugly against the top tube when in position. Three 14~
holes 34” apart can be drilled in the top tube at this end and
the holt shifted into one of them to raise or lower the whole
tail assembly for better flying adjustment. The ends of
all the tubes, except the rear ends of the top tubes, are
hammered flat and the edges welded before the end holes
are drilled. The position for the hole on the top tube which
admits the bolt securing the No. 14 front stabilizer fitting
is carefully marked and drilled last, when its exact position
can best be determined.

Fasten the wing frames to the center section. Now Dholt
the tail section in place using 47 steel bolts. Lock the
nuts. The tips of the wing frames may rest on the floor
and the tail assembly can be supported on saw horses or
wooden props. The glider is now ready to receive the
steel wire rigging.

We are showing a side, front and top view of the glider
with cach rigging wire carefully plotted in its position.
It is well to use fork turnbuckles on all these wires,
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Secondary Glider

and Herr Martin H. Schempp

Construction Series. . . . Inthe First

Section and Control Surfaces Were
Article Considers the Control System
the Framework

WIRE RI
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A popular develop-
ment in gliding ma-
chines s the ship
mounted on wheels
and intended for
continuous towed
flight behind a
wmotor  car.  This
type is particularly
good for flat country.

GGING

TOP VIEW

Below and at the left are drawings

showing the control system of the
SCOUT from three angles, with
gauge of piano wire controls indi-
cated. The stecl tubing used behind
the cenier  section makes the

AILERON

i ‘\RUDDER,
8-25 »

1y

fastening the fork ends directly to the metal fittings on the
framework, using pins secured with cotter pins. The Heath

SCOUT far superior in strength
to the great majority of motorless
planes.

AVLERON
32 PW.

\ WIRE RIGGING

e

-

will bend easily when rolling over the aluminum pulleys. The
Heath Company sells a 3/32” flexible aircraft cord for $4.50

per 100 feet. Study the

Airplane Co., 1721 Sedgwick
St., Chicago, 111, sells a No.
326 fork turnbuckle which
is very satisfactory for gli-
der rigging. Hard wire coil
ferrules for making the

1.
R LT rrrmy

drawing of the control
wires and install the wires
which move the ailerons.
The aileron control cable
running through both wings

g 9 QI
wire connections can be B

purchased from the same
source. Use a good grade
of steel wire—No. 32 or
No. 34 piano wire can be
secured at your local hard-
ware store, or No. 12 plated

is cut between the wings and
an eyelet turnbuckle set be-
tween an  arrangenent
which will save time in as-
sembling and disassembling
the glider. When the stick is
moved to the left the left

aviator steel wire can be
purchased from the Heath
Company for 60 cents a pound. Fasten and adjust the land-
ing wires—on top of the wing. first. Pull the wings up so
that the wing tips are about two inches higher than the butt
ends at the fuselage. This is to give the wings a slight
dihedral which will make the glider more stable in tight. Now
the flying wires, which are

running down to the runner

aileron, seen from the pi-
lot’s seuat, should move up.
Next connect the control wires to the elevators. When
the stick is pushed forward the clevators should flap down.

A control cable is run from each rudder horn end to the
ends of the foot rudder bar. Pushing the rudder bar on one
side should move the rudder to the same side.

and will hold the wings in Pieces| Name Material Size Length Notes
“-"!“g~ are cut, fastened and 1 control tube seamless steel tube| 17%” ¢ 2014” |aircraft grade, &” thick wall
adjusted with the turn- 1 control stick seamless steel tube| 114" 22" laircraft grade, J&”thick wall
buckles. Cut the steel wire 1 control voke carbon steel 3% x 13”7 76" thick
with a cold chisel. The 2 |control tube straps carbon steel 17 x 8” 75" thick
wires should not be too tight 2 control support blocks|spruce fit between straps
or they will cause unneces- 1 |aileron lever steel tube /% 10”
sary strain in the frame- 1 pulley bracket carbon steel 2%::::3%: bend to fit pulley
work. Be careful not to :1; do;:lble pulley bracket ;?rl:nql:] steel 2%2”’{3% bei?}? gt:)(;ofi’te pulley
‘ P X . pulleys uminum b w
t\fws.t thg AR The angle 1 tail support frame seamless steeltubes| 1i%” ¢ 39”7 |aircraft grade, dt”thick wall
of incidence given at ,the 51bs. |bracing wire piano steel wire No. 32
wing root by the. wing 50 |wire coil ferrules hard iron wire
brackets must remain the 24 fork turnbuckles copper aircraft grade
same to the wing tips. 3 evelet turnbuckles copper aircraft grade
The control wires are of 150" ! control cable steel cable FLA) aircraft grade, flexible
flexible steel cable which bolts and pins steel 14” and %"

g
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This lattice-work rustic screen and

casily made by following the dircctions given below.
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gateway can be wvery
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Beautity Your Gardenwis.Rustic Fence

v
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W RUSTIC FENCE

HY not put a rustic fence
around your garden? Covered
with ivy or rambling roses, it

adds to your property’s beauty, and, in
addition, provides you with privacy.
You may construct one, too, to conceal
some ugly feature of the wall, or a
garage that tends to destroy the effect
of the rest of the garden. It can be
erected to hide water butts, placed in
the corner to catch rain from neighbor-
ing roofs. And seats may be built to
match, cither for the whole length, or
part. If a tree grows close to the fence,
it is comparatively easy to put a seat
around it.

The diversity of styles in this branch
of fencing immediately confronts any-
one who is interested in rustic wood-
work. Chief among those are the
exotic, crazy type, or the slightly rough.
The latter style preserves the balance

5

of a more formal fence of trimmed
—— P p
= = = =
—= LS =
POST HOLES
CORRECT INCORRECT

ca

A RUSTIC CHAIN

ways, and Seats.

=
=
=
=

By J. E. Lovett*

Sturdy Boughs and an Axe Are the Only

Requisites for Making Rustic Fences, Gate-

Train Rambling Roses or

Creepers to Cover Them, and Your Grounds
Will Be Enormously Improved

=
=
=
=

Bt

METHOD OF RENEWING A POST

wood, and is in keeping with the spirit
of the average garden. Neither style
need be the unstable, roughly wrought
object usually associated with rustic
work. The proper construction entails
a minimum of nails and a maximum of
ingenuity. Where oak is used, nails
make for instability, for the acid in
the wood quickly corrodes iron. So, for
the sake of strength and appearance,
the joints used will be the mortise and

=
=
=

. -
=

i ?p//T’”LL
|l(; Ay, 1

JOINTS USED IN

NEAT RUSTIC FENCE

tenoit, the bridle and the half-lap, the

latter  being  preferably  bored and
pegged.

As for the wood, pieces with smooth
bark and regularly curved lines will he
best. If, however, the fence is to be
grotesque in form, the smaller branches
of the oak are useful. These branches
are crooked grained, hard and knotted.
They cannot be split and are useful
for fences, trellis-work and arches
which are to be covered or partly cov-
ered with creepers or roses. With these,
as also with other hard rough-surfaced
sticks, rustic chairs can be made. Be-
sides the oak, rods cut into lengths of
from four to six inches in diameter
are required. These are nailed together
as shown, and thus a chain is made.
Oak is the best wood for the purpose,
except that (as mentioned before) it
corrodes iron mails. If durability is

most (Continued on page 463)

.

ABOVE-WEAK METHOD
OF JOINTING

RENEWING A RAIL RUSTIC WOODWORK BELOW_PLAN OF FENCE

* Winner of Third Prize in Handicraft Contest
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A Brook Down the Center of a
Business Street

ENNYSON’S “Babbling Brook” wnever ran
down a business street, but here is a brook which
runs merrily along Cheap Sireet, Frome, Saomerset,
England. Shopkecpers find it useful for washing
fish, as this photo shows, or cleaning windows and
store fromts.

Science and I[nvention
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Would You
Believe It?

ports would
have 1t that
this relative
of the trout family will
be raised commercially
for its fur. It was sup-
posedly discovered in
Iceberg Lake by J. H.
Hickens, of Whitefish,
Mont. The fish is ag
hoax. The fur was
sewed on by a joker.

Liberty’s Prison

HE last place in

the world one
would look for a prison
is in the Statue of
Liberty. Nevertheless,
there is one in the
pedestdl  that supports
the Goddess. It was
once utilized as a place
of, detention for minor :
EESETEes LTIl g

-

Tortures of
Religious Fanatics

ELIGION will make

men go even to the
ends illustrated in this
photo. After an howr and
a half of ceremonies, this
Hindu has more than 600
hooks and pins inserted in
his body. Limesand flowers
are suspended from the
hooks and his body is
sprinkled with holy water

from the dirty Ganges.

Ewin Galloway
Fourteen Trees Growing from Log
THERE is very little contact with the carth here. The

fourteen wyoung trees get their sustenance from the
wmother log of a fallen Redwoad ncar Crescent City, Calif.

Web Spider

violations of mulitary §
discipline.

Devil’s Tower

SR 5 1t
= . [
Bl ™ Ewing O\ $ =

— Galloway E

ILLIONS of years ago, a basaliic mountain mesa was ERE is a remarkable close-up of a web-spinning
yi created by a natural upheaval in the Black Hills of spider, which shows to advantage the cactus-like
Wyoming. legs and the numerous beady eyes.
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Scientific Aids to
Your Comfort

By Mary Jacobs

Try This Pencil-Letter
Opener Combination

ICK the pencil up, and you will

see an improved clip pencil. The
lead is adjustable, as with the regular
filler, there is an eraser under the top
cover, and underneath it, the compart-
ment for spare leads. But just release
the silver clip with the pressure of your
thumb~—you have a very neat and efh-

cient letter opener, The clip is equipped
with a snap grip to maintain its ten-
sion permancntly. The pencil is stand-
ard pocket size.

Sit While You Iron

HO\V would you like to iron a sur-
face of 270 square inches in one
operation? And have your shirts,
dresses, dainty lingerie, and other diffi-
cult pieces pressed without a crease?
According to the manufacturer of the
latest electric iron on the market, these
accomplishments require no special
skill. All one need do is place the
garment on the press, lower the bal-
anced heating shoe, and
touch a button to apply
heating pressure. An-
other touch releases
this pressure. Also, you
can sit in comfort and
rest vour back while
you iromn.

Fresh Air at Your Desire

HEN it’s hot in the dining room

or any other part of the house,
it’s nice to have a window-tvpe fan to
induce a current of cool air. When the
smell of cooking foods aggravates vou.
and the air is close, the fan affords
quick relief. A reversible motor enables
this unit to exhaust stale or tainted
air and bring in fresh air. A mere
pull of the switch cord will change the
direction of its rotation. The fan is
equipped with an adjustable frame to
fit any window, and the manufacturer
claims that since the motor is suspended
on springs, the noise and vibration are
minimized.

Heating Inaccessible Places

I it’s dithcult to heat your bathroom,
sun parlor, or kitchen, if vou want
to keep warm on chill fall nights, in-
stall this electric wall heater. Accord-
ing to the manufacturers, it provides

heat from hoth radiation and convec-
tion, and comes in either a 1300 or
2,000-watt capacity, controlled by a
three-heat switch.

Package Container

OU won't have to fear that vour
groceries will be stolen from out-
side the door—not if you install this all-
steel package container in your outside
wall. It locks automatically from the
outside, and releases when the inside

door is opened. The outer door is in-
sulated, and the inner one ventilated
by four louvers, so as to protect the
contents from {reezing or over-heating.

September, 1930

Particularly
helpful for elim-
inating cooking
odors.

Electric Stove with Portable
Oven

g

HIS stove has been made for heavy

duty, say the manufacturers. It is
a 1,000 watt affair, comes with a recip-
rocating four-station switch—high, low,
medium, and off, and is finished in
triple black enamel. The portable oven
is equipped with a double heat-spreader
and two adjustable grills.

Molds for Ice Box Cookies
HILLING cookie dough makes it

more tender, so now we have ice
box molds of sheet metal, whose ca-

pacity is {rom
50 to 75 cookies. 2,
You merely ;

open them along
the entire side,
fill with dough,
and fasten with
three metal clips.
The sheet metal
1s described as
being 1{olded
along the edge
to eliminate
sharp edges. The
molds come
in heart,
diamond,
spade and
club shapes.

Names and Addresses of Manufacturers Furnished on Request

3
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Prize Puzzles » Polish Your Wits

Hotw many empty squares can there be

without having three in line?

N Ann Hathaway’s cottage, still

standing near Stratford, is a win-
dow of thirty-six panes, as shown in
the picture, and puzzle history itells
how on one occasion the English maid,
who had been escorted home, confused
the mighty intellect of the Bard of
Avcn, with the following problem:

“You will notice,” said she, “that my
little brothers have eliminated four of

HEN Senator S. lined up with

the Drys, he considered it dis-
creet to keep his own cellar above sus-
picion.

Sa he let it be known that his noted
stock of beverages had been diluted to
a lawful percentage of the taboo spirits.

Our puzzle deals with a demijohn
of fine old port, which they say the
famous legislator wept over as he cut
it dawn.

As indicated in our sketch, one of
those demijohns at the start contained
pure wine and the other pure water.
Now let us review the Senator’'s opera-
tions. as he later described them.

He first poured from the water demi-
john into the wine demijohn enough
water to double its contents. Then he
poured back from the wine demijohn
into the water demijohn enough of the
mixture to double its contents. Then,
to equalize matters, he again poured
from the water demijohn into the wine
demijohn enough to double the contents
of the wine demijohn, and this final
operation left in each demijohn the
same number of quarts of liquid, al-

By /..

HE Puzzle King presents the ninth 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
June puzzles and solutions will be found on

page 445,

“Puzzle Editor,”
York City.

Twenty-five Dollars in Prizes

A FIRST PRIZE of $10 will be awarded to the person sending correct
answers to the two puzzles accompanied by the best expressed an-
alysis of the Senatorial Discretion Problem.

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

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

Answers must be received not later than noon, Sept. 15, addressed to
SCIENCE AND INVENTION,

381 Fourth Avenue, New

All contestants must abide by the decisions of Sam Lovd, 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.

Ann Hathaway’s Problem

the square panes, but that they have
carefully avoided removing more than
two in any one row. Now, I sce a
neat problem involved in their game,
and I want you to tell me how many
more panes they can demolish without
violating that rule that there must not
De more than two removed from any
one row—horizontal, vertical or diag-
onal—and that no three empty squarcs

Senatorial Discretion

though in the wine demijohn there was
then three quarts more of water than
of wine. Of course, it is assumed that
after each pouring the liquids became
thoroughly mixed.

Let us check up the Senator’s ma-
nipulations and determine how many

quarts of water
and how many
quarts of wine
composel that

mixture in  his
wine dzmijohn
after the pour-
ngs.

are to be in straight line from any point
of the window’s square border line.”

Shakespeare had to rush home to dash
off a sonnet, and it is not recorded that
he ever answered Ann’s puzzle. Let us
see who can work it out at this late
day. How many more panes can he
removed according to Ann’s conditions,
and which panes are they? Fill in the
panes that you would suggest removing.

Senator S. propounds a prac-
tical prohibition problem.
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$5.00 First Prize
A One-Button Remote Control

HE main feature of the illustrated

switch is that it needs only one but-
ton to control it. A fuse-plug is
screwed into a pull-chain socket so it
can be used as a switch. An iron rod
about 114’ long is attached to the chain
and used as the plunger of the solenoid.
When the current is turned on the sole-
noid pulls on the chain, thus turning the
switch. Turning the current on again
repeats this action, doing away with
having an extra button.—G. E. Taylor.

Easy Method of Filing Flat
Washers

OMETIMES flat washers are too

. thick for use and to file them in a

vise would be too difficult. By driving
the washer into a soft piece of wood it
may be easily filed; simply lay the
washer on a flat piece of wood and drive
half way down with a hammer. Or an-
other way, drive a nail into a bench or
wood, so head of nail is just below sur-
face of washer. Lay washer over nail,
file forward only, a little to one side of
center, and washer will turn slowly and
an even cut will be made.—J. 4.

Removing Broken Tap

F tap is tight fill hole with nitric acid
and allow it to stand for a while, re-

move acid and flush hole with water.
Then take a stiff heavy piece of wire
and bend it in a U-shape, as shown, and
insert this in the flutes of the tap.
Turn with a monkey wrench and the
job is complete.—Joseph D. Amorose.

Science and Invention
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For a Can of Paint

PAINT and enamel are put up in
crimp-top cans, and when the lid is
removed, a deep channel is opened.
When using the contents of the can,
this groove becomes filled with paint.
Use a nail to punch six or eight holes in
the groove: the paint can then flow back
into the can~—Alrs. Eugene Chrisman.

Correcting Blueprints

IX baking soda to the consistency

of thick ink. Dip an ordinary pen
into this ink, make any inscription
needed, let drV The lines of printing
added w111 turn the blue surface a clear
white. A small print may be made by
drawing any figures on an old print
with thls ink, thereby saving tracing or
printing.—Dallas Cooper.

Clean Mechanic’s Hands

TO protect and rid the hands quickly
of stubborn dirt apply to the hands
about one tablespoonful of automobile
lubricating oil. Rub the hands vigor-
ously until they are warm. Then wipe
them thoroughly with a clean soft cloth.
Lastly wash them with soap and water.
—Frank 4. Hall.

CONTEST AWARDS

Winners in SciENCE aND IN-
VENTION’S Workshop and
Handicraft Contests are an-
nounced on page 467 of this

issue.

Preservative for Manila Rope

MANILA ropes are made of long
tough vegetable fibers, the fibers
first being twisted into yarns, and the
yarns into strands, and the strands are
then twisted into ropes of varving di-
ameters and tensile strengths, ‘A cable
is made by twisting ropes together.

A very good preservative and dress-
ing for manila ropes is made by mixing
together the following, in the propor-
tions shown:

Rosin oil ... ... ... 1 gallon
Pine tar ............. 14 gallon
Oil of myrbane........ 5 ounces
Mineral oil ........... 314 gallons

The preferred mineral oil is one made

from an asphaltic base crude oil having
a viscosity of about 60 seconds at 210°--""‘
F., and one with a pour test of al)out—

30° F. This is an oil similar to that :
used by railroad and electric rallway
companies for saturating waste used
in journal boxes for bearing lubrication.
—Dwight Lloyd.

An Emergency Vise

1 S

J.\‘ “r'

./

GOOD. strong vise for holding

small blocks of wood or small ar-
ticles can be made by fastening a fairly
large clamp to the edge of your work
bench.—IV. F. Porter.

To Paint Stairs

N refinishing the woodwork of the

home recently it became imperative
to paint some stair treads. The stairs
were necessarily in use quite a number
of times a day. Painting one side, al-
lowing it to dry, and then finishing the
other would not do, as this would leave
a mark in the tread. The problem was
solved by painting alternate treads and
using the other unpainted ones until the
first treads became dry.—H. H. Van
Keuren.

Tying on Hooks
GOOD method of tving fishing
hooks to a line so that they may be
taken on or off very quickly is to first
run the line through the eye of the hook,
then wrap the line around the shank ten
or twelve times. Bring the end of the

line up to the eyve and through a loop
that is made by pushing the main part
of the line back through. the eye. Pull
very tight and after the line is wet it
will make a very good knot.—Wilbur H.
Rose.

-
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How to Tap Thin Metal

an

ERY often it becomes necessary to

set a machine screw in sheet metal
which is too thin to give sufficient
strength in the thread. To overcome
such a difficulty the hole should be
drawn out with a punch as illustrated,
instead of drilling it.

This way the metal is formed into a
sort of cylinder and may be readily
tapped. Also, the shank of ‘the punch
should be of the same diameter as the
standard tap drill—J. D. A4.

Paint or Grease Spots

F you get pitch, tar, paint or grease

on your clothing, hefore wetting or
soaking try rubbing fresh lard on it
with the hands. When the spots loosen,
wash them out with good soapy water.
—Ethel Devore.

To Make Straight Reamer Cut

Oversize

REAMER can be made to cut over-

size by placing a heavy wire or
drill rod in one of the flutes of the
reamer as shown; this wire should be of
such thickness so as to insure its extend-
ing a trifle beyond the cutting edges.
Since such reamers are made with
flutes of varying depths, the wire may
be moved from one flute to the other
to increase the depth of the cut.

When a reamer has become worn and
its diameter is consequently reduced it
can be made to cut a hole its original
size, whereby if the reamer were sharp-
ened by grinding the tool’s diameter
would be further reduced.—J. Damon.

A small drill  rod

s placed in one of the

reamer  flutes  will

permit the reamer to
cut oversize.

Tagging Equipment

F tags are placed on tool boxes, bat-

teries, motors, etc., showing the date
last oiled, sharpened, charged, or gone
over, much negligence can he pre-
vented. This prevents undue wear on
bearings, rusting, etc., from using tools
and motors that you thought had been
looked after and had not—Burl Knut-
son,

Keep Your Shirt from Bulging

O prevent one’s stiff tuxedo or dress

shirt-front from bulging, call into
use an ordinary rubber band. Fasten
the elastic about the top trouser button,
the lowest shirt button, and the lowest
vest button. Then {asten the clothes as
usual. This attaches the shirt securely
to the vest and trousers. prevents the
shirt from protruding, and adds greatly
to the comfort of the wearer.—Mary L.
Tocus.

Rust and Stain Remover

OMMERCIAL acetone, obtainable

at any drug store, affords a very
good agent for removing rust and stain
from metal surfaces. It is especially
good for keeping the ways of a lathe
clean and free from stain and rust. Ap-
ply with a rag or hall of waste saturated
in the acetone. Before it hecomes thor-
oughiy dry by evaporation rub dry with
clean waste or a clean dry cloth.—E. F.
Shazwever.

$5.00

will be paid each month for
the best wrinkle or recipe sub-
mitted to the editors and
which they accept and publish
in these columns. All other
ideas accepted and published
in this department will be
paid for at regular rates. Ad-
dress your ideas to—FEditor
Wrinkles and Recipes.

To Keep Several Paint Brushes
in One Container

RAP each paint brush in a paper,

separately. Put them all in a
bucket half filled with water. The
paint will not mix. When ready to use,
take the paper off and shake out—A. E.
Carroll.

A Substitute for Moth Balls

O one likes the odor of moth balls.

If a small quantity of bitter apple
powder is obtained from the druggist
and sewed up in little silk bags, one or
two of these placed among the clothes
will prevent moths from entering.—Mrs.
Dick Richard.
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Easily Made Tent

SQUARE of heavy materiar hung --

by one corner from any convenient
support will make a comfortable shel-
ter; it will shed rain and reflect heat. A
7 X7 foot sheet is enough for a one-
man shelter; a 9 X 9 will house two.—
Harry Jonakin.

i
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Drill Holder

HIS is an excellent drill holder

which can be adapted to practically
any form of drill, the size of the box
being constructed to meet the require-
ments. It is particularly suited for
small drills which have a strange habit
of becoming lost when they are most
needed. A Dblock of wood is drilled out
at the extreme ends of an elliptical
figure drawn upon the block. Then the
center portion is chiseled out, and the
opening thus formed is filed smooth.
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Longitudinal holes slightly larger than
the drill to be accommodated are then
drilled through the block just deep
enough so that the drills project to prac-
tically the same level. There is no trick
to this—merely insert the drill deeply
in the drill holder and drill as far as
possible, Now provide a metal cover
exactly as shown in the illustration,
solder to a hinge, whicl is then fastened
to the back of the block. A suitable
spring holds this metal cover in place.—
W. James Nichols.

Keep the Drift Handy

Y simply boring a small hole in the

end of the hammer handle and
making a small spring plate to the shape
of the handle end with a notch and de-
pression to fit, the carpenter’s drift or
the machinist’s prick punch can always
be kept handy.—C. H. Willey.



Mantelpiece Receiver

NEW type of radio receiver, and

one which aroused much interest
when displayed at the recent Radio
Manufacturers’ Trade Show has been
announced by the Keller-Fuller Manu-
facturing Company.

This receiver, called the “Radiette.”
has been likened to a mantelpiece clock
because of its similarity to that item,
and has further novel and distinguish-
ing features. It is all-electric in opera-
tion, requiring only the plugging in of
the supply cord to a convenient wall
receptacle; it is single control in tun-
ing; has one control for volume; and
it has a huilt-in electromagnetic speaker.
The overall dimensions of this novel
receiver are 16 inches high. 7 inches
deep and 14 inches wide. The cabinet,
of fine finish, houses the tuned r.f. re-
ceiver, loud speaker and complete power
supply, for both filament and plate cir-
cuits. '

A knurled drum dial permits smooth
easy rotation of the tuning condensers.

Loud Speakers, Reproducer
Units and Microphones for
Speech Amplifiers

OINCIDENT with
the tremendous
popularity of speech
amplifier  installations
for use in public ad-
dress work, in the re-
production of music or
speech at public gather-
ings, in parks, or for
the entertainment of
patrons in restaurants,
dance halls, etc., equip-
ment which may be
classified in the cate-
% . gory with the acces-
sories of speech ampli-
‘N*% fiers has also experi-
, « ©  enced a great demand.
The DMiles Repro-
ducer Company is now manufacturing
a dynamic air-column unit used prin-
cipally for theater and outdoor work.
This company also produces a line of
3%, 5, 6 and 9-foot exponential horns.
In addition, it manufactures single and
double carbon button microphones to-
gether with suitable stands for public
address work. An example of the type

E
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of microphone stand manufactured is
illustrated herewith.

The Amrad Corporation announces
the publication and distribution to ex-
perimenters and servicemen of a book-
let entitled “Puncture Proof Filter Con-
densers’ of pocket size,

Loud Speaker Terminal Unit

RACTICALLY all experimenters
at some time have experienced the
need for a device which would allow
them to connect more than one loud

WELNE CORP. OF AMEWCA
P e R A B

speaker to their radio receiver. Again,
others have needed some device which
will allow them to compare the relative
merits of a number of loud speakers
without making elaborate and inconve-
nient changes of connecting leads with
the radio receiver. For this purpose
the Insuline Corporation of America
has placed on the market a device
known as the “Multi-Speaker-Relay.”

This unit is merely a receptacle box
with a series of pin jacks providing
for plugging in tip jacks of from one
to four loud speakers, and a connecting
cord with pin plugs to connect the unit
to the radio receiver. By a switch lo-
cated on the face of the unit, it is pos-
sible to switch from one to the other
of the speakers, which are connected
to the device, or by placing the switch
in such a position that the arrow points
in between any two parallel arrange-
ments of tip jacks, it is possible to work
two loud speakers at one time.
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Panel Engraving Machine

FROM the Simplex Tool Company
comes the announcement of an im-
proved engraving machine which will
undoubtedly find a ready place in the
custom set-builder’s and experimenter’s
work-shop.

The machine is electrically driven by
a universal motor and is supplied with
a set of bronze master letters and mark-
ings which are commenly used in the
engraving of radio panels. This en-

“graver will work soft steel, brass, alumi-

num, hard rubber or bakelite in any
width and up to 14 inches in height.
Thickness of the material is limited to
a maximum of 7§ of an inch.

By means of the pantograph principle
the letters (set up in the engraver's
frame) are transferred to the material
to be engraved to about Y5 the size of
the master letters.

Sturdy construction is identified with
this engraver. which is made of cast
steel. A locking screw on the hinged
upper section firmly holds the work to
be engraved in place, preventing slip-
ping and insuring accurately aligned
panel lettering.

Convenient Radio Flashlight

FTEN in the repair of a radia
receiver in the owner’s home the
serviceman finds it haid to obtain illu-
mination of parts wlich are difficult
of access. To aid the serviceman, the

Burgess Battery Combany announces
for distribution a Snaplite Flashlight
which is quite small in size. The lamp
is lighted when the lid is snapped up
and turned off when closed.

Because of its peculiar design and
construction the Snaplite may be held
in the mouth to illuminate the dark.

IO
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The finished tablc
with light in place.

ditferent place to keep the tele-

phone, you might make this table.
It is quite nice and will fit into the
living room corner as though it has
always belonged there—like a brick in
the chimney.

Sap gum, sclected for freedom from
warping and knots, well scasoned and
547 thick, is used. Walnut will give
a more satisfactory piece, but then,
walnut is more costly and works up a
little slower. Sap gum possesses that
variety of light and dark adjoining
shades to warrant a pleasing effect
when the last coat is on. Birch is
another excellent material, and so is
mahogany in either red or brown. Take
your pick.

The side pieces are 20” long and
16”7 wide. Cut a tapered piece from
cach side to make the top 1114”7 wide.
The bottom width remains 16”7, Cut
these two pieces exactly alike and then
run over the jointer, or plane them
smooth, making sure that the piece re-
mains square so that a center line
drawn from the center of the hottom
through the center of the top remains
at right angles to both the top and
bottom edges. Have one side (the best
side) of each piece sanded to remove
all traces of a possible wave from a
high jointer knife.

Now trace with a pencil the leg out-
line shown by the side pattern, retrac-
ing the lines with heavier pressure,
smooth up any jerky spots and cut out
with a band saw. Smooth up by hand,
cr you can do the work with a garnet
paper disc on the end of a tlexible shaft
or a drum sander on a lathe can be
used.

Copy the front and back design on
stiff paper, and after folding the paper
in the middle (this should frst be laid
upon the tapered full piece and cut to
fit) cut the outline double with shears.

IF YOU want a unique, definitely
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Jointer.

Running edges over the Cutting out paper pat-
tern for front.

A Distinctive Two-Toned

Telephone

Table

By Gale Vance

Second * Prize
Wianer in
Handicraft

Contest

After grooving
for the two-
tone effect, go
over the cut
with sandpaper
folded as showen,
to cut out all
the loose fibres
of wood.

Here we have a
detail of the
front section.
Note the pleas-
ing balance of
the curves.

Inside surface
o}f side  seclion
showing grooves
for front and
back tenons and
saw-cut near
top to take top
metal fasteners.

Cutting an cdge on

the molding cutter

for the fourtecn-
inch-square top.
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Rabbeting.

Corner detail
of the front to
show  groove
and tongue re-
lationship.

Detail of one
of the side
preces  before
the final fin-
ishing.

Then open flat. and again check the
dimensions. This done, lay the pattern
upon the piece and trace, then remove
and trace again on the other piece.
Finally band saw cut and sand smooth
cnough for the finish with the drum
sander.

These four pieces are ready for the
stain. If walnut or other porous wood
is used a filler coat of the proper color
is, of course, required hefore the stain.
This filler is put on rather liberally and
afrer the gloss has disappeared, the sur-
plus is wiped off with a soft rag against
the gram. Let this dry 12 hours before
applying stain.

The stain, too, should dry several
hours before going over lightly with
No. 00 sand paper or steel wool. Apply
stain  also to
the back sur-
faces and if
walnut is used
also fill the
back sides of
the side pieces
from the bhot-
tom up two-thirds of
the way, as up to this
point both sides will
show.

Put the set of mold-
(Cont. on page 470)
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Dangerous Home-Made
Fireworks

N your issue of July, I notice a page ded-

icated to the making of fireworks, and
knowing the business so well, I hasten to
notify you. I have no desire to criticize
the writer. Perhaps a man who writes such
an article knows somcthing about the scien-
tific side of the business, but the practical
side will prove an entirely diffcrent story.

The formulas
given in the ar-
ticle are most
dangerous. They
have been aban-
doned long ago.
My grandfather
used them in the
old country and
at one time
seven persons
lost their lives
on account of
them. My father used them for many years,
up to about 1900, but we were happy to
welcome the better formulas, which are safe
and give much better results.

For instance, nitrate of potassium and
sulphur, when put together, will go off at
the least friction. In the making of tor-
pedoes, we generally dissolve them in water
and put them together in a liquid form. The
better formula for red fire is: 16 Ib. of
nitrate of strontium, 8 Ib. of nitrate of
potassium and 3 Ib. of shellac. In the gold
rain, the better form is saltpetre, sulphur
and steel filings.

I am sorry that such formulas were given
such publicity. It may cause the life of
someone who will attempt to compound
them. Fireworks is a very dangerous busi-
ness, especially the compounding of the com-
positions and you can rest assured that
sulphur and potassium are the two greatest
enemies in the business, but if you add
antimony to it, then watch out.

Leox Picong,
Galveston, Texas.

(We have on many occasions made fire-
works and have always used the old-fash-
foned formulas for the purpose. Sulphur
and nitrate of potassium were mived to-
gether time and time again and no accident
cver occurred. The ingredients were mived
dry, but of course, they were not pounded
together. They were merely dumped on o
paper and the paper was rolled back and
forth.

Sulphur is insoluble in water. Perhaps
you infer that you made a paste out of the
combination?

The idea of using shellac is not new, and
even in those days shellac was employed
for the making of indoor fireworks. How-
ever, you say nitrate of potassium, combined
with swlphur, is dangerous and then give
the formula for making gold rain, which
comprises saltpetre (potassium nitrate), sul-
phur and steel filings—quite a dangerous
composition, is it not? The making of fire-
works in any manner, shape or form, is
always dangerous in some degree; even the
experts know that—EDITOR.)

The Heatless Sun

E Danville W. Starrett, page 890 of
your February issue: “The sun has no
heat?” Sir Frederick Stupart, head of the
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Readers

Mecteorological Department, Toronto, Canada,
wrote a lengthy article, published in the
Toronto Daily Star, claiming the sun was
losing its hcat—that in a million years or
so the world would freeze and all life cease.

I asked Sir
Frederick could
he prove the sun
was a warm
body — stating
that having made
a double convex
lens of ice
through which
the sun’'s rays
were focused, I
succeeded in
burning a hole
in the fence without melting or showing any
signs of heat on the ice lens. How was it
possible to extract sufficient hcat from the
sun to burn wood and not melt the ice?

It is well known that light is a -substance
which travels at great speed radiating in
straight lines, but when passing through a
double convex lens is bent towards the
center thus forming a focus. The concen-
tration of all these light rays traveling at
high speed, pounding at one spot causes fric-
tion which generates hcat eventually causing
combustible substances to burst into flame.

The rays of light passing through do not
heat the lens.

The investigation of light and its refrac-
tion for heat should receive more attention
than at present is devoted to it. Nature
supplies cold which we store up in the form
of ice to cool-our summer drinks, and nature
also supplies great heat, in the form of light,
which should and, I believe, will be stored
up eventually for winter distribution.”

H. A. E. Coo,
Toronto, Canada.

Dr. Donald H. Menzel of the Lick Ob-
servatory at Mt Hamilton, Calif., comment-
ing on Mr. Coo’s letter, writes:

“Mr. Coo makes no distinction between
the various forims of cmergy. In the atmos-
phere of the sun there are rapidly vibrating
atoms and electrons which send out, much
as does a radio station, electromagnetic
waves, which we call light. These waves
are shorter than radio waves. Now just as
a radio wave can elicit a response from a
receiver built similarly to the sender, these
waves can sect atoms into vibration. It is
this vibration that we call heat. When the
sun’s rays fall upon any object that object
is warmed thercby. The burning glass sim-
ply concentrates the light into a small spot
and thereby increases the activity of the
molecules at the focus. The sun 1is hot.
The rays of light it emits arc not, in the
usual sense of the word, hot. Nevertheless,
they contain energy. It might be better to
say that they are energy, which is able
to heat any object that it strikes upon.”

Why Does a Chicken Jerk
Its Head?

N a recent copy of SCIENCE AND INVENTION

on page 228, there is an article about YWhy
Does A Chicken Jerk Its Head When It
Runs?” Do you mean run -or walk? There
is a diffcrence about the movement of a
chicken when it walks, and when it runs.
When a chicken walks, its wings are close
to its body and it jerks its head with every
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step it takes, be-
cause it helps to
keep its equilib-
rium. When it
runs, its wings
are spread out
from its body
and its neck is
stretched for-
ward and it
doesn’t jerk its
head because its
outspread wings
balance the body of the bird.

If Mr. Dunlap doesn’t believe this, let
him put a long stiff paper band around
the neck of a chicken and let the chicken
walk and see what happens.

ANDREW PErrry,
Ncw Bedford, Mass.

(Now, Mr. Dunlap, it is up to you or
to any poultry fan to prove that the chicken’s
head jerks are made in an attempt to main-
tain balance, or for some other rcason. The
experiment suggested is interesting. Will
soiite of our readers try it?—EDITOR.)

What Is Zero Degrees
Centigrade

LEASE consider this question in your

department.

In our high school physics class a dis-
cussion arose as to the condition of H:O,
theoretically, at 0° centigrade. I refer to
it by the symbol for I know not whether
it would exist as ice or water at this ideal
temperature. Considering theoretical con-
ditions of atmospheric pressure and absence
of foreign matter, water, as you know,
freezes at zero,
and at the same
point ice melts.

Let us take
two  containers,
A and B, and in
A put ice and in
B put near-
freezing  water.
[F Suppose it were

4 possible to sub-
L‘_....msy ™ ject them to the

_ same ideal tem-
perature of zero, all conditions being the
same. Now, theorctically, the water would
freeze and the ice would melt. So eventually
we would have both conditions reversed;
thus we would have H:0 existing in both
states at the same temperature and under
the same conditions.

Please explain how this could be.

L. C. Rousg, Jr.,
Mt. Vernon, Texas.

(The paradox you have outlined has analo-
gies in many other things. A line has length
but no width. Suppose a line were to
scparate two arcas. On one side of the
line you would be in one arca and when
you crossed the line yonu would be in the
other area, but to cross the line requires
no motion because the line has no breadth.
The same 1is true of the temperature
proposition.

Zero degrees centrigrade is the tempera-
turc tmmediately below which water freeses
and immediately above which ice. melts. It
is a definite temperature and has no range
or extent any more than the line has. You
will find similar paradoxical analogies over
the entire ficld of physics.—EDITOR.)
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Joseph H. Kraus

Will Be Welcomed by the Editors

The Enlarging Eyes of a Horse

RECENTLY had an argument about

the old superstition that a horse fears
man Dbecause it sees him ten times cnlarged.
I say that size is only relative and no cye
can enlarge one object and not another. A
horse can turn his head around and view
his body which would also appear enlarged
and so balance proportions. I would be
obliged if you would supply me, as an old
reader, with the
information to
convince the
other party in
the argument.
K. U. Kronng,

Astoria, L. I.

(Size is, as |
you say, only
relative. Inas-
much as a horse
has been brought
up (from the moment it first saw the light
of day) to recognize articles and objects in
its own limited way, the question of size
does not cnter into the argument. A fly
lias a great wmany cye cells in cach of which
we can see an image of en object. There-
fore. some assume that a fly sces thousands
of objects at onc and the same time. Never-
theless, logic precludes such a possibility,
because a fly will travel directly towards
the scenc of its opcration, instcad of alight-
ing at a thousand different places.

Any animal. and for that matter cven
man, fears somcthing strange or worships
the strange and supernatural. Horses fear
men because they are trained to do so and
because they cannot wunderstand man’s quick
movements. Thev also fear a cat, or for that
matter, a fpicce of paper that flutters in
front of them. A strange horse fears an
automobile, an airplane, or a railroad train,
but those that are accustomed to conditions
i any large city do not shy at a noise.—
EpriTor.)

The Growing-Taller Fraud

OU, no doubt, will he interested to know
that Bernard Bernhard and Louise C.
Glover, the originators of the neck stretch-
ing machine you exposed sometime ago in
your Safty Valve Pages, were fined $1.000

each for their mail order fraud. I just
read the details in today’s San Francisco
News and has-

ten to mail you
the clipping.
G. G. KrAUSE,
San Francisco,
Calif.

(It will be re-
membered, by
the readers of
this publication,
that a Mr. ‘Ber-
nard Bernhard advertised a device which
would make anvbody grotw taller. This was
a sort of a stretching apparatus zwhich
fastened wunder the chin and the cord was
then looped over a swuitable pulley so that
when the patient pulled on the hand grips.
his head was pulled upward and his neck was
stretched. If the patient did wot hang him-
self in the attempt, he might be (so the
advertising reads) inches taller when he
got through. Unfortunately, the apparatus
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had ne effect on Bernhard, who micasures
only five feet four inches. He cvidently had
never fried 1t on himself. According to Post
Office inspectors, Bernhard, together zwith
Lowise C. Glover, his partner, made about
$40,000.00 a year in cxploiting this fraud
through the mails. They were cach fined
$1,000.00 by Judge A. F. St. Sure for using
the mails to defraud—EviTor.)

A Spiritual Photograph

S suggested by your Detroit representa-

tive, Mr. Lusk, I am attaching this
photograph which you will please enter in
your contest for spiritual and supernatural
manifestations.

While reading your Junc issue of SCIENCE
AND  INVENTION, the writer noticed your
challenge to spiritualists on page 192, Al-
though the writer does not profess any
spiritualistic ten- e
(lgncncs, such = Gl »p'{
evidences of the ﬁ?’{"j‘:‘u;j 5\ i |
supernatural as e 1 ) rff;h
the attached pho- LR !
tograph portrays
argue powerful-
ly for this me-
diun.

ka

I think you
will agree that
this picture is

remarkahle in

point of expression and poise of the figures
in the foreground. In addition, the testimony
on the back of the photo is quite authentic
and can be casily verified.

Perhaps his challenge to science is too
simple for duplication, for often simplicity
is the most difficult to master. At any rate,
you may enroll his photographic manifes-
tation in your contest that has not, up to
date, received an eligible entry.

I.. C. Howe,
Birmingham, Michigan.

The back of the photograph reads:

“The following incident is absolutely truc.
Mrs., Jarrett, wife of Howard Jarrctt, min-
ister of First Church of the Nazarene at
Detroit, Michigan, talked aith her friend
and neighbor who saw the woman and
granddaughter, who <were tonring through
British Columbia. The granddaughter got
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out of the auto to take a snapshot of a
peachirce in full bloom, but the kodak
snapped ftself three times before she snapped
it. She decided there must be something
wrong with her kodal, but had the three
films developed. The man doing the develop-
ing telephoned the givl to come down
quickly as there was something  peculiar
about the pictures.  Hurrying down she
found No. 1 blunk, No. 2 all blossoms and
No. 3 us the picture on the other side. Mr.
Chamberlain visited Mr. and Mrs. Jarrctt
i their Detroit home ne later than Satur-
day, May 24, 1930, and they assured him
that these are the true facls in the case and
can be relied on as authentic.”

(IWe do not deny the testimonial in back
of the photograph, nor do we deny the
authenticity of the picture. We doubt very
much that the photograph is one that ac-
tually shows a spirit phenomenon. It is very
casy and somple to get results on a negative
which will resemble a spirit face, or a spirit

picture.  Iwmproper or faulty development,
or poor film will often produce such an
cffect. If you take the picture of a cloud

formation. you will undoubtedly sce, some-
where in those clouds, somcthing that re-
sembles @ man or an animal. Surelv, you
do wnot hold that this cloud formation is
spiritual? Why then do you suppose that
leaf and trec shadotws have a spiritual in-
ference? We can make out five or sixv faces,
a rabbit, two cats, a bear, a calf. a frog, a
jellyfish, a mouse, a wman on horseback, and
—use your imagination. Are there spirit
mice, frogs and jellvfish?

1f you, or any other individual, will dup-
licate for us a spirit picture, similar to the
onc that vou have submitted, against a neu-
tral background. on condition that we can
exvamine the camera and we can supply the
films. or plates. which films or plates, will
be loaded by any photographer in a dark
room from a freshly sealed and unprepared
package of films, or plates, $1,000.00 of our
$21,000.00 coutest will be yours, on condi-
tion, of course, that no trickery entcrs into
the making of the picture. '

If you arc prcpared to produce such an
effect, we shall be very glad to entertain
vou and wmake all the mnecessary arrange-
ments. We do not hold that this picture is
fraudulent, nor can you expect us to be-
lieve that 1t is spiritualistic.—EDITOR.)

What happened when folizge was photographed.
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ERE is a new impromptu method

of causing a lighted cigarette to
vanish from the bare hands. The cigar-
ette in question is really a paper tube
made of lightweight non-transparent
white paper. The magician while ap-
parently smoking is actually blowing
smoke through the tube. This smoke he
obtained from another cigarette that he,
the moment before, placed on the table
behind him and which he will pick up in
making the cigarette appear again. In
the act of vanishing the cigarette, the
paper tube is crumbled and concealed.

Color-Changing Balloon

N this original effect a large red toy

balloon is held in the performer’s
outstretched hand. An assistant fires
a pistol directly at the balloon and in-
stantly the red balloon changes its color.

The secret lies in the fact that two
balloons are used. A blue balloon is
put inside of a red toy balloon. The
blue one is now hown up. The red one
is, of course, distended during this act.
The blue balloon is now tied and the
tied neck is pushed inside the red
balloon. The red balloon is then fur-
ther inflated, so that it is about an inch
larger in diameter than the blue. This
one is also tied. At the report of the
pistol, the magician pierces the outer
balloon with a pin that has been
soldered to a bamn, worn on the finger.
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MAGIC

By S fteeetec Ty

Thought Reading

IND reading tricks are always
popular with present-day audiences.

This is an original method of present-
ing an effective and mystifying billet
test. A piece of paper approximately
two by three inches is handed to a spec-
tator, with the request that he write his
name, address, phone number and any
question he would like answered on the
slip of paper. After the billet has becn
folded several times, the mind reader

steps into the room and, taking the billet
between his thumb and forefinger, drops
it into a tumbler. Then the glass is
covered with a borrowed handkerchiet.
Standing at some distance, the mind
reader writes the exact name and
address on a slate or writing tablet.
When the handkerchief is lifted from
the glass, the original billet is still

i g
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found in it. The secret lies in the glass.
One-half of its bottom is cut away.
When the billet is dropped into the
glass it comes to rest on the bottom,
but when the glass is covered with a
handkerchief it is tipped so that the
billet slides into the performer’s
hand. He can secretly unfold this while
writing upon the slate, read the con-
tents, refold the billet, and while un-
veiling the glass slip the folded paper
up through the bottom again.

Card Changes Character

N envelope just large enough to fit a
card is passed for examination. The
corner of this envelope has been cut
away. A card frecly chosen from the
deck is also given to the magician. He
slides this into the envelope and seals
the same. He now requests a spectator
to sign his name across the seal; then
in full view of the audience, he turns
the envelope so as to bring the card face
upward. Apparently the pip shows, and
the audience is convinced that by this it
can identify the card. Explaining that
it would be humanly impossible to
change the card in the envelope, the
operator asks the spectator to tear the
envelope open and shows that such a
change has actually taken place. The
secret lies in the fact that a small cor-
ner pocket made from another card is
secretly slid over the exposed corner.

#No. 84 of a series of articles on magic appearing monthly.
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Try These 1n
Your Own Workshop

Here Are Six Valuable Hints and Sugges-
tions for the Home Workshop Enthusiast

PIECE OF DOWEL
DRILLED TO STIFFEN

A Dowel for a Drill

ANY times in using a small hand

drill, snap goes the drill! Or,
when pressure is exerted, the shank
will bend and never run true again.
This can all be avoided by slowly drill-
ing through a wood dowel slightly
shorter than the drill and leaving the
dowel in place so that most of the drill
will be covered—IWalter B. Burlin-
g(lH’IC’.

Sliding Electric Lamp

TRETCH two copper wires (No. 14

copper bare wire or two lengths of
aerial radio 7 strand wire) across the
workshop, as near the ceiling as pos-
sible to avoid touching the wire while
working and receiving a shock. Two
turnbuckles  (15¢ in any hardware
store) are excellent for stretching the
wires. At one end the wires connect
with the electric light wires. At the

TURNBUCKLES
FASTENED TO
OPPOSITE WALL

FEED AND
SUPPORTING
WIRES

PULLEY:

COUNTER-~
WEIGHT

B
480

~ DETAIL
0,
NUT <~ SCREWEYE |
other end they are held by insulators.
The slide supporting the light is made
of a piece of hard wood about six inches
square, hung from the copper wires
by four screweyes. The wire is passed
through these screweyes. A nut on
either side of the wooden square holds

cach of the screweyves in place, but is
really not needed.

UGHT *

Screw an electric  rosette to the
square of wood and connect one lead
to the one wire and the other to the
other wire. Connect your light as usual ;
either have an extension light held in
place by a weight, or place a socket
directly on the wooden square. Protect
the appuaratus by two fifteen ampere
fuses.—J. McGouth.

Keeping Lead from Slipping

NE common annoyance to the
draftsman is to have lead in a
bow pencil slip up under a little pres-
sure while drawing a heavy line. This

trouble can be easily overcome by
roughing up the inside surface so that
the metal, when tightened, will grip
the lead. The simplest wayv to do this
is to run a small machinist’s tap up
the opeuning, thus threading the inside
surface. It will not only prevent lead
from slipping, but will allow for care-
ful adjustment of the lead when it be-
comes short. By turning the lead one
or more revolutions it moves up or
down the thread an equal amount for
cach turn.—Raymond K. Wilson.

Brightening Up Figures on Tools

HEN
steel square, or other tools hav-
ing indented lines and figures become

figures on a carpenter’s
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dull and hard to read, they may be
brightened up by rubbing a coat of
white lead over the surface and imme-
diately wiping it off. The figures and
indented lines will retain the white lead
while the smooth surface wipes off
clean—James V. Havener.

Canvas Roll for Tools

CANVAS roll for drills and other
tools can be made from an ordi-
nary piece of canvas and an old window

shade roller. Cut the spring end of the
roller to fourteen inches in length, and
attach the canvas to it. Be sure to make
the canvas as the drawing shows, to
provide for spaces for the drills, Then
put a clip on each end of the roller.
The canvas when rolled up with tools
inside will be bulky; so to make sure
the roll will have sufficient clearance,
nail a wooden block, about 2”X4”, to
each clip. The block can then be fas-
tened to the wall or bench.—R. C.
Petty.

To Make a Magnetic Screwdriver

MAGNETIC screwdriver that
functions on the same principle
as a magnetized tack
hammer can be made

with  two small steel
wedges and a soldering
iron. Following the

drawing, file the wedges down so that
they will fit the point of the screwdriver
evenly and then solder or electric-weld
them in place. Magnetize the end by
rubbing against the pole of a permanent
or an electro-magnet a few times. Al-
ways rub in the same direction. You
will find that small screws can be picked
up and started in a wood surface. It is
most satisfactory for use with small
flat-headed screws.—Kenneth Bronaldo
Murray.
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Fig. 1—Cutting TFig. 2—Using template to  Fig. 3—Building dam  Fig. 4— Obtaining the  Fig. 5—Bending the
bottom design.

scribe line. for acid. hammered effect. edge with block.

Make 2 Jewelled

Attractive Lamp with Unique Changeable Features
Which Make It Always Modern

First Prize Winner in June Handicraft Contest

of the detail drawings accompanying this article.
First let us make the shade. Cut the six required panels
from the copper. On cach panel lay the detail drawing with
carbon paper and transfer the triangular design on the
bottom of the shade. Remark the carbon lines with pencil
and drill a small hole for a scroll saw in each space. Now
with a scroll saw fitted with a metal cutting blade, saw out
each space of the design as shown in photo 1. File the edges
of the design very carefully. Next it is necessary to etch
the design. Make templates of the design from your paper
pattern, one for the oval and another for the outer line.
Make these from either tin or heavy cardboard. Dip your
panel into a pan of hot wax. When the panel has cooled
lay on the tcmplates, and mark with a scratch-awl or
any fine point that will cut through the wax to the copper

as shown in Fig. 2. You are now ready to etch the
copper but it would take quite an amount of liquid as

Your finished
lamp wwill  look
like this.

Silhouettes, modernistic de- oo

signs, or photographs can be

! | well as a large dish to etch the panel so we can econo-
i mize by building a dam around the outer edge. Cut

displayed in the top tower. ¥, i . a7 a narrow strip of metal, bend it just outside the line
JI,'G’"' i 84 and pour wax to form the dam, as in Fig. 3. Use an
Frid il ';& { etching solution of three parts of water into which
BREN oo il 1_\1 ég-] AR you SLO\V.LY pour one part of nitric acid. This
ing lamp, quite dif- Ve INCH BT K GCATIONS | ) will etch into the copper. When the panel is
ferent from any ] SQUARES HS l fy etched deep enough, pour off the acid, wash with
that you can buy. The ! ! itk
-, s 4 \ e
tower is an attractive fea- 2o A L o W s
ture that permits the dis- i i R T T

play of photographs, col-
ored plates, or silhouettes
mounted on parchment
paper. A low wattage
bulb, used to illuminate the
plates, also serves as a | © %15
pleasing night light. The = 7
design is such that it per-

mits of several changes. You may omit the jewels

TR e e AT
*ANGLES ON DESIGN = 459

! Fo I
XN N N

i

| A5t
I

CLIP TO HOLD BRACKET
FOR SOCKETS

: —tat = ——|cF
SIZE OF RISER |\ 4:*
~/ OF LAMP TOWER | 737751

; T
or the color tower, although each is a feature of - % I Ve et
the lamp. ) NP Z A PLATE SUPPORT
You will need for this job a piece of copper, L% Ea Top
LAYOUT FOR

SECTION OF STAND

18 inches by 30 and preferably 32 gauge. Ten n
ﬁ ONE INCH SQUARES

feet of 4 inch hexagon brass or copper rod, some

—-w__ MIDDLE® .

lead, felt, a piece of 1 inch band iron, tlie neces- _
sary sockets and wiring, jewels and color plates H2. NGl oo ST Tl SONRTTE]
or snapshots. You can get very interesting effects OF STAND. IF YOU A
in the tower by using parchment paper on which . 3 ; i
you put a silhouette or colored transfer patterns F 1% iy
used for furniture decoration. * __LAYOUT OF STAND RINGS

Buy the jewels at a variety or 5 and 10 cent s, T |— g/T\Z%uDT oF
store. You willfbelsurplrised at the variety and in- s T I3 n %VOLDER
expensiveness of the glass stones you can get in I Lot
thg) costume jewelry. Of course, be sure to get 2 s 4 ' ' Af‘;_é’:i'—%ﬂ
transparent and not opaque stones. \Q\ ats {Q - (T AeHOLES. ]

]

Now let’s get started on the lamp. It will be
to your advantage to first make full-sized draw-
ings on plain yellow drawing paper of all

cLipsTo  Pligic 15
2 lm HOLD 1.,/8_.4__3'4"_ﬁ%-‘,‘_3}g | ;
PANELS | AYOUT OF BRACKET FOR SOCKETS .
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Fig.6—Locating Fig. 7 — Soldering Fig.8—Making sharp Iig. 9— Bending  I'ig. 10—Sawing @  Fig. 11 — Ham-
jewels. clips in place. bends. long sweeps. shoulder. mering ring bevel.
dD1C a1m ar
Fig., 12— |
Squaring
lamp  stand
before  sold-

By John Steinke

water and melt off the wax. Then with any small round-
headed hammer put the hammered effect between the etched
lines as shown in Fig. 4.

Before you bend the edge, anneal the copper by getting
it red hot and plunging it into water. Clamp the panel be-
tween two boards in a vise and tap the edge down with a
third board hit with a hammer. This is shown in Fig. 5.
This will only give a right angle and you need more. Hold
the panel at the edge of a bench and carefully tap it over
until you get a 60-degree angle.

Your layout of jewels of course will depend upon taste
and it is not necessary that every panel be alike, though they
should be somewhat similar. Place the jewels within the
oval as best suits the size and number of jewels you selected.
Hold them down with the rubber on a pencil while vou trace
around the jewels with a scribe. (Fig. 6). Drill small holes
in the center of each jewel opening. Cut just within the
line so that the hole is smaller than the jewel. Scratch a
number inside each panel and put each sct of jewels in a
correspondingly numbered envelope. Bevel the jewel holes

ASSEMBLY CHART w o7,
12 SLIVERS. OF SOFT//

SIX LITTLE SOFT coppeR) COPPER TO HOLD GLASY.)
C=cLips 10 HOLD GLASS . \ \ON BOTTOM DESICN

://_\ - OF PANEL
Hsx T Bt .
| nisers b o SIX .
G{NE TOP PIECE [ | wiicH ) . COPPER
MAKE E |
e [ Ll )] \Y A
12 INCH IF YOU LIKE
BAND 1RON OU MAY OMIT K
s ¥ JCOLORTOWER \ * . A
socrel PUTTING ON TOP .
PIECE AS SIX SUPPORTS FOR,
INDICATED BY COLOR
, DOTTED LINES (& TEATES
‘ HOLD PANEL
| “

—— ™
| TOP RING

- 674" HEXAGON BRASS

/// RING FoR BOTTOM
RODS FOR THE STAND.

"OF STAND OF SOLID OR!
,LIGHT COPPER BACKED
\ WITH LEAD.

OVER BOTTOM WIT
HEAVY FELT

i MIDDLE RINC
 S—

| BOTTOM RING

with a file inside
the panel so thev
will hold in snugly.
Do not put the
jewels in, until the
lamp is finished.

To assemble the
shade bend a clip
with your fingers
and clamp it tightly
over the edges of
two panels. Be
sure that the tops
and bottoms of your
panels are kept
even. Solder the
clip tightly as
shown in the close-
up in Fig. 7. Re-
peat this at the top
of the two panels
leaving the center
clip go until the
shade has been com-
pletely assembled.
Assemble two sec-
tions of three panels
each and then fi-
nally assemble the
shade.

When you are
soldering copper it
will be much easier
if you will tin the
picces to be sold-
ered before you put
them together. This
is easily done by
putting on solder-
ing flux and flow-
ing on solder.

Now cut the top
piece according to
your pattern and
carefully bend the
edges  with pliers
or over a block. If
You are not mak-
g the tower, sol-
der the top directly
on tep of your as-
sembled shade. Do
all soldering on the
inside of the shade.

If you are mak-
ing the tower cut
(Continuned on

page 468)

ering legs.

Fig., 13—
Closeup of
stand  holder
on the shade.

Fig. 14—
Closeup of
socket brac-
ket holder.
Brackethold-
er is remov-
able.

Fig., 15—
After metal
is chemically
colored, sand
off liigh
spots.

Fig. 16—
To get a
higher luster,
burnish  the
copper with
smooth  steel
tool
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New Ideas for the
Owner .. Driver

SAW SLOTS

'
TURN DOWN
DIAMETER
TO FIT DRILL

. PIPE PLUGS /
SCREWED IN FLUSH

METHOD OF REMOVING |
SCORES FROM
[ o CYLINDERLS

CYLINDER |
CASTING

For Lightly Scored Cylinders

ACK of oil, broken rings, or a broken
oil pump, are causes frequently re-
sulting in cylinder scores. Should the
owner desire to rebore, he can use the
following system. An old piston is split
on each side with a hack saw, and is
expanded with one-quarter inch pipe
plugs screwed in flush. An old steer-
ing gear fork is fitted loosely to the
wrist pin, so that the piston can be
turned. The end of this fork is turned
down to fit the chuck of an electric hand
drill, which rotates the lap. Coarse
emery is used at the start of the lapping
operation, and grinding compound or
flour of emery is used at the finish.

Making Room for Back-Seat Riders

ITH the two-door sedan type
of car, it is necessary for the oc-
cupant of the right front seat to step out

PR S e s o

An Auto Bed

O convert an

auto into a bed,
all the cushions must
be unbolted, but
many cars are pro-
vided with scat backs
that are easily de-
tachable, so that this
job, in most cases,
will not be difticult.

e

BLOCKS

Should the seats in
your car be solid,
any body repairer
can make them de-

?é r’hdm’rn cdsiig
= % %

tachable and provide

VIEW

SIDE
thumb screws for
their removal. The
arrangenient of the cushions is such
that they all are placed flat. Wood

blocks are provided to make the cush-
ions level.

DETAILS
OF PLUG

in order to make room for those passing
to or from the back seats. A simple al-
teration will eliminate this difhculty.
The hinging pins
from the forward
swivels are removed,
~and a solid rod
wider than the spac-
4 ing lugs is substitu-
_~ _F ted. By this means,
the occupant of the
right front seat can
quickly slide side-
wise, toward the
driver,leaving plenty
of room for exit of
the party vacating
the rear seat.

Testing Valves for Leakage
O test warped valve heads, bent
stems, and worn valve guides, or to

test the tightness of valves after grind-
ing, and for leakage at the stem, a
simple system can be rigged up by any
owner in a few minutes. The stem of
an inner tube with the original sealing
nut and washer is fitted with a larger
rubber washer. The nut, when tight-
ened, expands the rubber and makes a
tight joint in a valve port. A tire pump
is then used to force air into the port,
and bubbles, showing in a drop of oil
around valve or stem, show leakage.

Straightening Fender Bends

HE tool consists of a wooden bar
made from a two by four, and fitted
with a concave wooden block and hook-
shaped one-quarter inch iron plate. Keep
a rag or waste under the points of con-
tact with the fender to prevent scratch-

ing.

S, Y
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ANY of us would like to make
our own end tables, magazine
racks, and smoking stands. But

we have neither the time nor money
to master the more complicated forms
of construction. Furniture in the mode
moderne, however, is vastly casier to
make. It is ideal for the amateur handi-
worker, for simplicity is the keynote,
and troublesome curves are lacking.
How often do we split up packing
boxes for feeding the fireplace, or leave
them stored in our basements? These
will serve as material for the latest
style furniture, which, with its straight
lines and square tendencies, may be
considered an evolution of the box. And
if we do not want to use boxes, any
kind of wood can be used. Common
vellow pine box lumber is, however,
the lowest in cost, and easiest to obtain
and work with.

End Table

This is constructed of 17 stock
throughout, with the exception of the
decoration strips, which are 4” stock.
The back is solid, nieasuring 17” high
and 24”7 wide. If stock, of this size is
obtainable, it will be found best, but
if not, the 24” width can be obtained
by using two 127 wide pieces.

The front is constructed of a piece
measuring 177 high and 12”7 wide. The
top is cut to shape from stock measur-
ing 127X24”. The shelf, being 17
smaller all around than the top, can be
cut from stock measuring 107X22”.

Four 1”7 sq. legs, each 17”7 long, are
now cut. Make sure that all edges are
square, when these pieces have been
cut to their proper size and shape. Sand
smooth.

In assembling the table, 1147 small-
head brads and hot carpenter’s glue are
used. Use a nail set on all nails. Re-
move all traces of excess glue when
thoroughly dry, filling nail set holes,
joints and blemishes in the wood with
plastic wood, and finish sinooth by re-
peated sanding. All parts are both glued
and nailed.

The decoration strips are easily made
from wood lath, and should be finished

Science and Invention

Wouldn't you like to relax in
an casy chair, with this snappy
cind table for your smwkes,
candy and books? And it's
quite simple to make when you
follow this working drawing.

in pairs, assuring perfect duplication.
Plane the lath to a thickness of 4”.
and a width of 17. Cut two pieces 8”7
long, and two 127 long. It is not neces-
sary to nail these pieces, as hot carpen-
ter’s glue will hold them firmly. When
perfectly dry, remove excess glue, and
treat the entire table to a thorough
sanding. .

For fnishing instructions, see those
given on the smoking stand. A black
top and shelf, with the balance in In-
dian vellow, will be found mnost effective.

Smoking Stand

This is also constructed of 17 stock
throughout, with the exception of the
side decoration strips, which are I8”X

Here's a smoking stand in the mode
moderne. Just the proper size for
comfortable reaching. Details sketched
above will help you construct onc.
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Modernistic End Table,
Smoking Stand and Rack
from Packing Boxes

By
Edwin T. Hamilton

17 strips. The top measures 127<20”.
Four 1”7 diameter holes are bored
through it at each end, which form an
ideal pipe rack for eight pipes.

The back is made solid, from one
piece, if obtainable, and cut to size and
shape from stock wmeasuring 17718”
long. Each side is constructed from
three pieces, two of which measure 37
wide and 10” long. The third and cen-
ter piece is 10” wide and 11%%” long.
This piece must have both its ends
beveled to fit the top and bottom side
pieces.

The front is also constructed of three
pieces, one of which forms the cupboard
door. The top piece of the front is
37X12” long, the corresponding bottom
piece measures 3”18”. After the stand
is assembled the cupboard door is cut

A\

to size and shape to insure a perfect
fit. It can be cut from stock measuring
127X 16” long. The bottom of the stand

is 10”X16”. Cut each of these pieces
to proper size and shape, and finish by
sanding.

In assembling the stand, use 1157
small-head brads and hot carpenter’s
glue on all parts. The top and bottom
side pieces are toe-nailed to the center
side pieces, as shown in the plans.
When the entire stand has been assem-
bled, cut to size and shape the cupboard
door. Two 17 hinges are now attached
to the bottom edge of the door, as
shown. Before attaching the hinges to
the bottom front piece, test the door
to see that the fit is snug enough to
insure its (Contiuied on page 461)
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Let’s Laug 1

ALL Jjokes published here are paid for at a rate of $1.00 each; $3.00 is paid for

the best joke submitted each month.

Jokes should be scientific.

Write each

joke on a separate sheetl of paper and add name and address to each sheet of paper.

TRULY DEFINED
CrEMIST—What causes
quake?
STUDENT—Gravitation.
Cuemist—How can that be?
StupeNT—Two objects are going
high in the air on different parts of the
carth’s surface: the earth tries to meet
them both; result, a violent shock called
an carthquake.
—Lorraine Zickefoose.

an carth-

IT TAKES TIME
“Does it run ?”
asked Joe, look-
Ny ing sympatheti-
cally at Bill’s
run-cdown Lizzie.
“Run?  Why,
man, the darn
thing ain’t
learned to walk
vet!”
—JolnJ. Millex.

HABIT IS DANGEROUS
Then there’s the ex-motorist who got

out of his airplane to look at a puncture.
—Jerome McCabe.

DEFINITION

BYSTANDER —
Oh, vou've
committed mur-
der!
KirLrer
Murder  hell!
He committed?
suicide; [ told §
Iim 1 was going
to shoot and he
didn’t duck. ‘

DRIVING WITH BRAINS
Frienp—Say, Bill, why do vou al-
ways hit your horses on one side?
Teamster—I figure if 1 get one side
going, the other side is pretty sure to
follow—Dorothy Upperman.

FIRST PRIZE $3.00
WHEN A

MAN’S A MAN
JoneEs — De-
scribe your sis-
ter’s new haby.
}j BacukeLoOR
} BrowN — Small
features, red
faced, «clean
shaven, and a
hard drinker.
Leslic F.
Carpenter.

REQUITAL
was once a man who was
to give an after - dinner
He suddenly became ill, and
his brain was

There
scheduled
speech.
was operated on .
removed.

The surgeons withdrew to a corner
of the room to discuss angles of the
casc.  When they returned, the patient
wis gone. They were frantic. Not a
stone was left untwrned to find the man
without a brain.

Finally he was found. And where do
vou think he was? At the banquet, giv-
ing his after-dinner speech I—D. Glade.

GUILTY OR NOT GUILTY

Teacrer—Who signed the MNagna
Charta?

Youncster—DPlease, ma’am, ’twasn’t
me.

TEACHER
yvour scat.

SkErTicaL Mpemper oF Scimoown
Boarn—Here, call that boy back. I
don’t like his looks. T believe he did it.

—NKatherine M. Krolin.

(disgustedly) — Oh, take

PASS TO THE FOOT OF THE CLASS!

Jor—How were your grades last
quarter?

Kar—Jules Verne.

Jore—How’s that?

Kar—Twenty thousand leagucs under
the C.

—Jolhn J. Dipieralo.

Scienty Simon—Scientist

§Heee's WHERE | MAKE MY
OWN . 50DA- WATER -.. .SOME
BICARBONATE OF 300A ~- SOME
?nce WHTER -- - SOMB  ANCE: g
STRAWBERRY JAM --- =

S MK THEM ALL
TOGETHER ---
AND TREN - -

S0 ---

i

/
VW LEMKI

FAILING MEMORY

Doctor—So you have severe head-
aches, pains in the back and bilious at-
tacks. H-m, and what is your age,
madam?”

EvperLy Patient—Nearly 35.

Doctor (muttering to himself ) —And
loss of memory, too!

Estelle C. Laughlin.

EMBARRASSING
While on his
vacation the zoo
director re-
ceived the fol-
lowing note
from his chiefl
assistant:
“Evervthing is
all right, except
“1t that the monkey
¥ seems to e pin-
ing for a com-
What shall we do until you

panion.
return ?”’—Roland Nelson.

CORRECT!
Boy—What animal is satisfied with
least nourishiment ?”
Bricut Sister—The moth, it eats
holes—Williamn A. Frecman.

TIME TO RE-CHARGE

MoTumer —j
Our son at col-
lece is getting
to he quite a
live wire.”

Dap—VYes, hel
charges every-
thing.
—R.L.Eyrich.

AIR MINDED
He is so dumb, he thinks ARO-
MATICS arc air stunts.

—Harvey Kurts.

SCIENCE LESSON

No 46
HERE 15 NO SoDA N SODA-
water /.. T 15 maDE BY
DISSOLVING CARBON DIOKIDE (A
WATER, UNDER GREAT PRESSURE.
WHEN THE PRESSURE IS Re-
LIEVED THE GAS ESCAPES FROM
THE SOLOTION (N THE FORM OF
| BUBBLeE s . T (S THESE BUBBLES
THAT PRODUCE THE TICL LN G
SENSATION (N THE THROAT wHe
NOU DRINK A CARBONATED BE—
VERAGE = PERAAPS THE AAME
S00A~WATER, COMES FROM THE
USE OFf BICARBONATE OF S0DA
TO PRODUCE THE CaRBON DIOKIDE
WTH WHICH  THE BEVERAGE.
IS CHARGED
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FREE PROOF

gyou can make real money

Radio Operator $90—=3200
2er month with all
expenses paid.

Broadeast Opemtar$1 800
—84,800 a year.

Radio Repair Mechanic
$1,800—$4,000

a yeor.

Radio Inspector $2. 000—
$4,500 a year.

GLORIOUS future

awaits you in this

huge industry. Millions of

sets need servicing, thou-

’ sands of ships require radio
operators. .. manufacturers

and broadcasting stations throughout
the land are eagerly seeking trained
men . .. and now, nation-wide radio
telegraph service, telephony, sound
motion pictures, open up thousands
of new and amazing opportunities.

Learn at Home

By means of this marvelous, simplified
home-training course, sponsored by
the Radio Corporation of America,
you can now prepare for success in
every phase of Radio. The remarkable
outlay of apparatus given to you with
this course enables you to learn by
actual practice how to solve every
problem in radio work. That’s why
you, too, upon graduation can have
the confidence and ability to com-
mand good money.

Backed by RCA

Graduates of this school are always
posted in newest developments in
Radio. That’s why they are always in
big demand. The progress of Radio

is measured by the accomplishments
of the Radio Corporation of America.
This gigantic organization . . . spon-
sors every lesson in the course.

Money Baek if not
Satisfied

As a student you will recerve an agree-~
ment signed by the president of this
school assuring you of complete satis-
faction upon completion of your train-
ing—oryour moneyinstantly refunded.

Free!
Thisfascinating book on Radio’sglori-

ous opportunities. .. written by one of
America’s well-known radio experts.

RCA InsTITUTES, INC.
A Division of
Radio Corporation of Ameriea

RCA INSTITUTES, Inc.
Dept. Exp.g9, 75 Varick Street, New York

Gentlemen: Please send me your FREE 40-page
book which illustrates the opportunities in Radio
and describes your home laboratory method of
instruction.

Occupation
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“Canning” the Fuel Can

No. 1,748,323, issucd to Louis 1.
Aronson.  The invention relates to
pocket lighters, such as are commonly
used for lighting cigarcttcs. The ob-
ject of the invention includes a provi-
sion of a simple and dependable wmeans
of charging the lighter with fucl. It
consists of a specially arranged lightcr,
having a chamber for holding fuel, ig-
nition devices, o wick extending into
the chamber, a fuel cartridge having an
open end. The chamber has an open-
ing in the wall for the inscrtion of
the cartridge. The fuel cartridge has
a cover for its opening, and a menber
passes through this cover for control-
ling the passage of the fuel from the
cartridge into the surrounding chawmber
space.

An Accommodating Water Fan

No. 1,742,366, issucd to Masa Na-
gao. The object of this invention is
to provide a hydraulic fan which will
give a cool and refreshing draft of air
during a long and coutinous use from
the fan. It consists of a hollow stand
comprising various gears, shafts, etc.,
including a water-operated turbine. The
wotor parts of the fan are conitnually
cooled by water, thus obviating the leat
given off by fans powered by other
types of motors.

Science and Invention
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Y ankee Brains 2 Work

frequently move.

Washington, D. C.

Notice to Readers:

N appreciable period of time elapses between the filing of a patent and the
date upon which the patent is granted.

We regret that it is quite impossible for us to supply the
correct addresses of persons whose inventions appear on this page, nor can we
furnish information about when the product may appear on the market.
neys who prosecuted the patent cases can furnish the most reliable data.
Copies of patents are available at ten cents each from the U. S. Patent Office,

During this interval inventors

Attor-

Sugar-Dispensing Bowl

No. 1,756,002, issucd to Louis Nagy.
This patent covers a sanitary sugar
bowl for counter or table usc that will
antomatically deliver an apportioned
amount of granulated sugar whenever
the operating handle is rotated. As will
be obscrved, the device consists of a
closed chamber bowl. The granulated
sugar can be inserted through a suit-
able opening in the top. Inside, there is
a rotatable disk which can be turned by
the knob with which it communicates.
This disk has a scries of recess chain-
bers which are eacl filled with sugar as
the disk is rotated, and which discharge
the sugar whenever one of the chambers
passes over the outlet spout. A wmeans
1s provided for pulverizing any lunips
within the sugar before the sugar cnters
the wmcasuring part of the disk.

Multi-Sound Chamber
Phonograph

No. 1,752.357 1ssied to Hugo Wicner.
This invention relates to an improve-
went in phonograph construction and
provides a wmadtitude of reproducers,
cach of which communicates with a
separate sound chamber. The sound
chambers vary in both length and size
of the openings and with a slight varia-
tion in the reproducers cach will re-
spond wmore acutely to the sound ncarest
the fundamental of the horn. The
records used on #his plonograph will
be divided so that cach set of grooves
will be for the reproduction of either a
certain member in a quartet, or a defi-
nite instrument in an orchestra.  The
tones, when originally recorded wpon the
record, are registered separately, but at
the exact starting position, so that when
reproduced there will be four separate
tones lharmonizing together. In this
way onc singer can be made to sing a
quartet,

ITe are inclined to belicve that unless
a special starting arrangement were
provided, an individual wmight experi-
ence difficulty in using this type of
phonograph.

Varying the Steps on the Hulls
of Speedboats

Sl e g

_';lﬁia/ :_/

- e

No. 1,752,406 issued to Paul Wetch.
Hulls of speedboats are usually made
with steps to reduce the frictional area
of the boat with the water. The in-
ventor of this system has developed
steps which arc adjustable and which
are made in sections so that a part of
the step can be lifted. This action re-
moves a corresponding frictional arca
from contact with the water and allows

the craft to gain in progress and show
better speed. By operating levers in the
boat the steps can be adjusted directly
from the driver’s seat. Instead of hav-
ing the step extend in a single body
from side to side, the same ts divided
into two laterally spaced sections be-
tween which there is a separate movable
filler. The same construction can also
be provided at the rear step.
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Answers and Prize
Awards in June
Puzzlg Contest

By Sam Loyd

Solution to “Piles of Money”
Problem

N a geometrical progression proceeding
from unity, and with the constant mul-
tiplier 2, every number consecutively from
1 to a number equal to the sum of the
terms, may be represented by a single term
or combination of terms.

Such a progression, of nine terms, would
cxactly solve our problem were the total
number of dollars in the teller’s nine piles
511 rather than 500. The scries would
be: 1, 2, 4,8, 16, 32, 64, 128, 256. Reducing
the last term to 245 would fit the serics
nicely to our purpose werc we not re-
minded of the further condition that one
of the piles should contain the largest
possible number of dollars under the cir-
cumstances. Obviously, the largest pile
could not contain more than 250, for if
it were 251, or mwore, the sum of the
preceding terms would be 249, or less, and
thus it would not be possible to produce
the numbers between 249, or less, and the
amount of the last term. So we reduce
that last term, 256 to 250, and the next
smaller term to 123. The nine piles then
stand: 1, 2. 4. 8, 16, 32, 64, 123, 250. This
arrangement may be slightly varied with-
ont reducing the final term. Thus: 1, 2. 4,
8, 16, 32, 63, 124, 250; 1, 2, 4, 8, 16, 32, 62,
125, 250 or 1, 2, 4, 8, 16, 31, 63, 125, 250.

Solution to “A Puzzle Within
a Puzzle”

HE note is decoded to read: “I pay as

many dollars for a dozen dozen cigars
as I get cigars for three dozen dollars.
What price a cigar?”

Let us call the price of a cigar X, and
deduce from the statement the following
equation ;

144 X equals 36 divided hy X, and the
value of X proves to he one-hali dollar.

If the price of a cigar were 25 cents, as
many solvers submitted, then 144 cigars
would cost 36 dollars, and 36 dollars
would buy 144 cigars. But, the number of
dollars (36) paid for 144 cigars does not
equal the number of cigars (144) pro-
cured for 36 dollars.

Prize Winners in June
Contest

First Prize of $10 is awarded to A. W.
Brown, Apt. 303, 1870 Wyoming Ave,
N. W., Washington. D. C.

Second Prize of $5 is awarded to A. J.
Cipriani, 1808 St. Catharine W, Montreal,
Que., Canada.

The ten prizes of $1 cach are awarded
to the following :

John Ellis, 13815 Lecky Ave, N. S,
Pittshurgh, Pa.

Roger Degnan, 280 Caroline St., Derby,
Conn.

H. Elliot Clancy, 8 Montclair Ave,
North Quincy, Mass.

Geo. Wentworth Williams, Jr., 81 So.
Kanawha St., Beckley, W. Va.

Chester A. Phelps, 916 So. Presa St,
San Antonio, Texas.

Frank Schmulowitz, 53 East 7th St
New York City.

J. Gordon Wilsou, 8616 Kentucky Ave,
Detroit, Mich.

G. G. Williamson, Oxnard, Cal

Robert J. Mercer, 604 West 112th St,
New York City.

Cadet Marcellus Duffy, “I” Company,
U. S. M. A, West Point, N. Y.

About ten years ago, Columbia University offered
a limited number of courses for study at home.
Since that time, many subjects have been added
and now almost everyone can find, among them,
courses of exceptional interest and real value.
% The steadily increasing enrollment for Columbia
courses is evidence that more and more people
realize how much they can benefit by continued
study under competent direction. % Many of the
courses are essentially practical, others are cultural.
Some students realize that they need a broader
educational background in English or mathemat-
ics for advancement in executive business posi-
tions; others seek training in secretarial work,
accounting, marketing, banking, short story writ-
ing, or drawing; still others require academic
subjects,—history, philosophy, sociology ot
literature. % Whether the objective is larger in-
come, greater setvice, or broader culture, some of
these courses should make its artainment easier.

A A A

In this country, we are in the midst of an adult
educational movement. Home study courses are
being taken by about 1} million people which is
nearly twice the total number of students in our
universities, colleges and professional schools.
University home study courses are especially im-
portant in this movement because they offer careful
guidance under experienced educators. € Columbia
courses have been prepared to meet the special
requirements of study at home. They are suffi-
ciently elastic to be adapted to the students’ indi-
vidual needs. Everyone who enrolls is personally
taught by a member of the University teaching
staff. % In writing, mention subjects which inter-
est you, even if they are not listed, as additions

are made from time to time. % Our Home Study

Department offers also complete high school and
college preparatory training through courses cov-
ering the equivalent of four years of high school
study. We shall be glad to send our special high
school bulletin upon request.
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COLUMBIA UNIVERSITY
HOME STUDY COURSES
HOME STUDY HOME STUDY
COURSES
UNDER UNIVERSITY GUIDANCE oG

AMERICAN GOVERNMENT

APPLIED GRAMMAR

BANKING

BUSINESS ADMINISTRATION

BUSINESS ENGLISH

BUSINESS LAW

BUSINESS MATHEMATICS

BUSINESS ORGANIZATION

BUSINESS PSYCHOLOGY

CHEMISTRY

CHILD PSYCHOLOGY

CLASSICS

COMPOSITION

CONTEMPORARY NOVEL

DRAFTING

DRAWING AND PAINTING

ECONOMICS

ENGLISH COMPOSITION

ENGLISH LITERATURE

EUROPEAN HISTORY

FIRE INSURANCE

FRENCH

GEOMETRY

GERMAN

GRAMMAR

GREEK

HARMONY

HIGH SCHOOL CGURSES

HISTORY

INVESTMENTS

ITALIAN

JUVENILE STORY WRITING

LANGUAGES

LATIN

LITERATURE

MAGAZINE ARTICLE
WRITING

MARKETING

MATHEMATICS

PERSONNEL ADMINISTRA-

PHILOSOPHY [rion

PHOTOPLAY COMPOSITION

PHYSICS

POETRY

PSYCHOLOGY

PUBLIC SPEAKING

RELIGION

SECRETARIAL STUDIES

SHORT STORY WRITING

SOCIOLOGY

SPANISH

WORLD LITERATURE

ZOOLOGY, ETC., ETC.

CorumBbia UNIVERSITY, University Extension—Home Study Department, New York,N.Y.

Please send me full information about Columbia University Home Study Courses. I am in-
terested in the following subjects:

Sci. & Iav. 9-30

Name. — = Occupation
Street and Number. — _
City and County —— — —— = State

3912




446

Science «and Invention

SCIENCE AND INVENTION’S Service to Home

Owners and Prospective Home Owners

NOTE TO MANUFACTURERS

Whether the reader’s interest lies in materials and equipment for building
a new home or for modernizing his present one, he will find in this list one
or more booklets which will be helpful. These booklets are not just catalogues.
Many contain full data on installing and using the products described. SciENCE
AND INVENTION provides this list as a service to readers and will add to it

from month to month as new booklets are received.

To obtain any of the

booklets listed, simply use the coupon at the foot of the list, and order by

number.

In order to make this list as complete as possible, SCIENCE AND INVENTION
invites manufacturers to submit copies of their booklets or other literature.

No obligation is involved.

Simply address the materials to SCIENCE AND

INVENTION, 381 Fourth Avenue, New York City, with a brief note authorizing

inclusion of the booklets in future lists.

INSULATION

2. All Windows and Doors Leak Like Sieves. Ad-
vantages of weather strip.

25. The Ceost of Comfort. Hundbook on economics of
dwelling insulation, with full data.

61. Thermal Insulation of Buildings. Non-technleal
treatment of principles of insulation for homes. Five
cents.

55. Just Between You and the Weather.
for the home.

Insulation

56. Insulation Sprayed on Process. Application of

Insulation by gun.

49. Celotex Cane Fibre !Insulation.
of insulation.

50. Year 'Round Comfort and Fuel Saving for Every
Home. Advisability of complete insulation.

51. Flintkote Asphalt Emulsion and Plastics. Par-
ticularly with reference to refrigeration.

53. Flintkote Asphalt Emulsions for Water Proofing
and Damp Preofing. Specifications for use of this product.

54. Zenitherm Defined.
of this Droduct.

Uses of this type

Exterior and interior uses

64. Increasing Home Enjoyment. The advantages of

insulation in homes.

FURNITURE

43. The Home Maagnet. Billiard tubles in the home.

SURFACE MATERIALS AND FINISHES

52. Flintkote Asphalt Emulsion Flooring Mastic. For
flooring, floor patching, and resurfacing.

54. Zenitherm Defined.
this product.

23. Wood Fleors. Tloors of beauty and use.

40. Oil Cloth, the Modern Cinderella.
in the modern home.

41. Wall Decorations in the Modern Manner.
~—a modern wall covering.

Exterior and interior uses of

Varied uses
Sanitas
42. Sanitas, Modern wall Covering.

product.
32. Beautiful Floors.

How to use this

Rubber flooring.

'36. Enduring Beauty in Your Home Through Keramic
Tiles.  Self-explanatory.

62. A New Kind of Hardwood Floor.
a4 new and unusual tlooring.

67. Portland Cement Stucco.  Various surfaces of
stucco and application to styles of architecture,

_ G8. Recommended Practice for Building Watertight

Information about

65. Roof Insulation and Prevention of Cond tion.
Importance of insulating roofs.

86. A Guide to Home Comfort That Pays !ts Own Way.
Greater comfort and economy in the home through in-
sulation.

91. Inso Board for Plaster, Stucco Base and Sheath-
ing. Self explanatory.

92. Inso Board ts Not An Added Expense.
illustrating practicability of Inso board.

Fo'der

93. Inso Board for Summer Cottages and Remodeling
Purposes.  Self explanatory.

94. Red Top Insulating Lath.
practicul insulation.

95. Red Top Insulating Board.

Tolder illustrating

Comforts of insulation.

INCINERATORS

4. The Decent Way. This booklet discusses the ad-
vantages of disposing of garbage with a gas-burning in-
cinerator.

ROOFING AND SHINGLES

16. Real Roofing.  Booklet showing the advantages
of a copper roof from an economical standpeint as well
as that of beauty.

17. Rust-Proofed. Jooklet setting forth the econom-
ical reasons for using hrass and copper for such as roofs,
gutters, drain pipes, plumbing fixtures, cte.

27. What Constitutes Roofing Quality? The facts about
asphalt shingle and rooting products.

28. Color.
shingles.

Colored photographic samples of asbestoes

73. Galvanized Iron for Roofs and Roof Drainage.

Details and sbecifications.

——————————
SCIENCE AND INVENTION

381 Fourth Avenue
New York, N. Y.

Gentlemen:
Please send me booklets

——— ———— — ——
Va
)

e ts with Concrete. Folder with information on
making the basement watertight.

69. Beautiful Homes of Concrete Masonry. Complete
plans of homes using concrete masonry.
70. Attractive Small Homes of Concrete Masonry.

Plans and photographs for small homes and their in-
teriors.

71. Concrete
explanatory.

80. The Fifth
for concrete.

Improvements Around the Home. Self

Ingredient. Uses of surface hardener

81. Colormix.
concrete  floors.

82. Cabot's Buwilding Specialties. Data on stains for
wood, wood preservatives, waterproofing, damp-proofing
and insulating material.

83. Rooms of Happiness. Improving
through wood-fiber insulating board.

Color hardener and waterproofer for

waste  spaec

84. Swimming Pools.
pools.

85. Tennis Courts for
shecifications for making.

Styles and plans of swimming

All-Year Sport. TPlans and

HARDWARE

74. Brown & Sharpe Small Tools.
tools deseribed.

75. Atkins Silver Steel Saws—Saw Sense.
their uses.

Full line of small
Saws and

76. Corbin Locks and Hardware for the Home.
windew and door hardware, cte.

77. The Corbin Concealed Casement Operator. Op-
crator tor window eopening putward.

Tocks,

78. Screen Door Hardware.
both treated.

79. Helpful Information on Corbin
Their Mechanism. Self explanatory.

87. Bartlett Products.
shears.

88. Yankee TYools.

Door and window screens,
Door Checks and
Mechanies’

snips and bench

Various tools and uses.

89. Twelve-in-One TYool. Deserihing one tool and
its tweleve uses.
PLUMBING
12. The End of Rust Troubles. Advantares of brass
pipe.
13. Brass Pipe and Health. Hygienic aspects of this
product.

19. Water Services That Serve.
pipes for water service.

Copper and brass

September, 1930

BATHROOMS AND BATHROOM
ACCESSORIES

57. Spartan Ceramics Portfolio. This itlustrated port-
folio demonstrates the beauty and practicability of (iles.

58. Architectural Handbook of Romany Tiles. Tllus-
trated booklet demonstruting uses, plans, and designs
of tiles.

59. Plumbing Fixtures, for the Home. Ilustrated
pamphlet giving plans  for bathrooms and necessury
fixtures.

60. Homes of Comfort. Illustrated hooklet showing
plans and illustrations of bathrooms with complete ma-
terial concerning fixtures for the modern hathroom.

39. Bathroom Individuality and Charm. Illustrated
tolder showing bathroomn aceessories in modern color.

38. Church Improved Sani-Black Seats.
booklet demonstrating an  jmbortant accessory
bathroom,

Tllustrated
for the

37. Bathroom Accessories, Medicine Cabinets, Mirrors,
elt.  Complete catalogue of these articles.

66. Planning the Small Bathroom. Fucts about plumb-
ing with a complete plan for a small bathroom.

WIRING AND LIGHTING

14. Wiring and Re-Wiring to Modernize the Home.
Pructicability of correct wiring.

5. Home Fixtures. The beauty of modern fixtures in

brass.
LUMBER

21. You Can Make It. Pamphlet illustrating uses of
odd pieces of lumber. Ten eents.

22. For Home Lovers. A hooklet on heme building
Eiving plans and itlustrations.

30. Money Saved for Builders.
home building.

Red cypress wood for

31. Specification Data for Structural Uses of Tide-

water Cypress. Self explanatory.

24. Modern Home Interiors. Plans for building break-
fast alcoves, kitehen cahinets, bookeases, cte.

34. Manual of Supercedar Products. Suggestions for
installation of cedar closets and vaults.

44. Dubois Woven Wood Fence. Showing adaptation
of this type of fence to interior uses.

45. Southern Pine—the Supreme Structural Wood of
the World. Booklet of information on using Southern
pine in the home.

46. Western Red Cedar. The Enduring Woed of the
Ages. Interior and exterior uses of red cedar.

47. West Coast Hemlock, Its Qualities and Uses.
Title self explanatory.

48. Sitka Spruce, a Quality Wood of High Service.
Uses of wood named in home bullding.

HEATING AND VENTILATING

I. 1deal Heating. Ifeaters for homes and water.

5. 0il Heat Kills Furnace Slavery. Automatic oil
buraers for Jdomestie heating.

G. Cold Corners Are Co2zy Corners Now. Portable
clectrie radiators and humidifiers for the home.

7. 1deal Gas Boilers, A.I.LA. TFile No. 29f4. Data

on domestic gas hoilers.

3. The Modern Home Demands Hot Water Service.

Automutic hot water heaters.

72. The Story of Gas. Story of gas and development
to modern home appliances.

9. Donley Book of Successful Fireplaces. Illustrated

from constructive angle.

35. The Wood-Framed Fireplace. Period mantels in

woou.

63. Carrier Weathermaker. Demonstrating  the im-
portance of air conditioning systems in the home.

20. The Home Fires. A heautifully illustrated hooklet
on proper fireplace construction for houses and clubs.

96. Winter Comfort. The warm air heater fully dis-
cussed.

WINDOWS, SCREENS, DOORS
Installations and de-

26, Crittall Metal Windows.
seription of windews of this type.

33. Sound-Proof Door, A.).A. Tile 1TaB. Doors that
are sound-proof, odor-proof, weather-proof, air-tight.

1l. What Good )s a Screen That Rusts? Bronze or
copper screens.

90. Screens That Meet the Test. Illustrating the use

of bronze screens.
HOME BUILDING MATERIALS
Adaptability of brick to home

29. Beauty in Brick.
bheauty. Fifty cents.

10. The Donley Catalog. Coal chutes. package re-
ceivers, laundry chutes, ete.

18. A Real Brass and copper for domestic
building.

Home.
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Summer Comfort
" (Continued from page 405)

Next to electricity in cost is gas and this
closely approaches it for excellence.

Gas has so many features in its favor
that it is unfortunate its cost in most sec-
tions of the country is excessively high. It
¥s brought into the house as needed, re-
quires no storage space. and is constantly
available in any quantity required by sim-
ply turning a valve. There are no ashes.
and a properly adjusted gas burner is
odorless, noiseless and produces no soot.
In a properly prepared firebox gas is em-
ployed at high efficiency. The gas flame
can be instantly regulated to increasc or
decrease the temperature of the house,
whereas, with an ordinary coal fire, the
flame responds to regulation slowly.

There are some students of house econ-
omics who prophesy that gas will be the
heating fuel of the future. Many gas com-
panies are making a definite effort in this
direction by granting special low rates for
gas used for hcating.

A good oil burner, properly adjusted,
has many of the advantages of the gas
burner, especially as it also does away with
handling fuel, eliminates ashes and dust
and is readily amenable to automatic regu-
lation and control by thermostats or other-
wise. Qil burners are readily applied to
existing coal burning heaters or boilers.
They have gone through much improve-
ment during the past few years. As a
result many of those now on the market
are dependable, quiet, economical and
clean.  Where automatic control is in-
stalled an oil burner system runs along

Courtesy Domestic Stoker Company

\\‘--. e

Here’s how the mechanical stoker
The coal from the hopper is fed into the
bottom of the fire pot by a screw convevor.
1t burns under mechanical draft, the ashes

works.

being forced off by fresh coal. The ashes
are carried off into a receptacle.

without any attention on the part of the
owner except a trip to the basement once
or twice a week to check up on operatlon
and to maintain the proper water level i
steam boilers if they are used. On the
other hand, in an oil burner installation
the proper mixture of fuel and air is
necessary for best results. A deficient air
supply results in incomplete combustion
with smoke and a soot formation, that
tends to clog the flues and decrease effi-
ciency. Likewise proper installation is of
the greatest importance.

Even in locations where oil is relatively
more expensive than coal the increased
convenience provided by an oil burner may
more than compensate for the difference in
fuel cost. Many householders are glad
to pay a few dollars a month extra for
fuel, if by so doing they completely elimi-
nate the handling of coal and ashes and the

(Continued on page 455)
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Burn Oil NewestWay

Complefe
lrne of
Wor/ds Lowes?
Priced

AUTOMATIC
OIL BURNERS

7ﬁe LACO

MINERAL WICK
O/L BURNER

Revolufionize Healing 7 (osTs

O/ Heaf af AmGZ/ng Low Cost

Now-—never before an opportunity like this.
Oil heat as cheap as coal . .. on the casiest
terms ever offered—at the 10\\est price .
complete with FULL AUTOMATIC CON:
TROL . . room thermostat, and

™  backed by the iron-clad guarantee of
one of the largest and oldest manu-
facturers in the industry. Amazing

Burns Heavy Oils

Now—the latest, greatest addition to the famous
Laco line. Laco Model F burns the cheap, heavy
fuel oils and 24 West Coast Diesel Oil without
waste.  Specially designed combustion chamber
does it—scientifically extracts every degree of heat
from every drop of oil—meters it drop by drop
as needed. Burns a slow, low

LACO Model F’

o opew principle—the Laco Mineral
Wick—U. S. Patented—solves the
fuel  waste problem, eliminating
smoke, soot and grease, and smashing
heating costs to a fraction. Don’t put up
with the old-time furnace drudgery longer.
Laco costs so little, and operates so eco-
nomically it just doesn’t pay you to put up
with coal.

Burn Oil with Air

and Eliminate Fuel Waste

By means of the patented, indestructible Mineral
Wick, the Laco oil-gas burner, burns oil with air.
As the oil rises up through the mineral wick, it

is converted into hydro-carbon g:\s

pressure, lazy flame, in spiral
direction—not a shooting flame
that blows heat and oil out the
chimney. Catches every drop of
oil and burns it. Not an atom
wasted. Gives clean, even heat,
without smoke, soot, or carbon.
Fully equipped with electric igni-
tion, automatic controls—room
thermostat, safety lock-out sys-
tem, and stack switch. Rubber
cushioned against vibration.
Quiet. Several color designs.
World’s Lowest Priced Atomiz-

MINERAL WICK

—the most perfect means of cre-
ating cheap, intensive heat known
to man, because all of it burns,
and waste is eliminated. The
hot gas—in contact with air—
creates instant combusuon and
burns in suspension. §1fer than
the ordinary kitchen range. Gives
clean even heat without smoke,
soot, or grease. FULI, AUTO-
MATIC—Safety Controls—Room
Thermostat, Quiet. No gas or
electric ignition.

ing Power Burner.
LACO

T
CHir ="k}

WORLD’S LOWEST
PRICED POWER BURNER

Fits instantly Arcolas, Heatrolas, Stoves, and small
furnaces. Can be attached to water heater. Gives auick
nhot water for shaving, bathing, etc. (perates on as
little as % pint eheap distillate an hour. A Mineral
Wick Burner—sater than gas or coal. Amazing low

price.

Dealers—Men—Agents

Get into the fastest growing industry in America—with
the fastest growing company in the business. Laco sales
were in the millions last year. Dealers roport as much
as $30.000 profits. With or without capital. Oil heat-
ing experience not necded. Write us today for v:hc
most astounding offer you ever heard of, liberal dis-
counts, and complete information.

LACO OIL BURNER COMPANY

601 Union Street Griswold, lowa U. S. A.

Quickly Installed
Wherever Heat is Needed

No matter what kind of heating system you have—hot
water, air, steam, or vapor, whether the tiniest home
or the largest apartment or commercial building, whether
for cook stoves, parlor furnaces, ete., there's an exact
lLaco Model for you. Instantly installed. So simple
many users put in their own. You don’t have to brick
the fire bowl, or injure your present furnace in any way.

Easy Payments
Don’t spend another winter without automatic oil heat.
Install the Laco right now—on the easiest terms imagin-
able—at the lowest prices ever offered.
Special Offer
Write us today and tell us the kind of heating system

Yyou now have and the size of the home you want to
heat. We'll tell you the exact Laco Model you want,

:(x)nd send you the semsational Special Low Introductory
—————————— _._._—._._._I
LACO 0IL BURNER COMPANY I
601 Union St., Griswold, lowa, U. S. A. I

(Attach this coupon to ¥our letter for Special Intro- I
ductory Offer.  Be sure to state type of heating

system, size of home, and whether or not you want I
to be our Laco dealer in your community.) I
WG 50060000008 00000060000006600030600000008000 |
ECHIEH  00000000000000000000000000000088000000000 }
CItY iiii i State .............. I




448

\'4

“l got a raise

without asking for it”’

“WHAT do you think!
and said I had made more progress in the past year
than any man in the organization and that, beginning
this week, my pay is raised $15!

“He said he had given my work particularly close
attention since I enrolled for that International Corre-

spondence Schools course. Said if

The boss called me in today

the other fellows

would take it and get as much benefit out of it as I

did he would have the most efficient force in
country!

when you persuaded me to enroll with the 1. C.

the

You certainly had the right idea, Grace,

(R

Periaps an I. C. 8. course Is just what you nced to attract
the attention of the boss and to get a raise without asking

for it. Thousands of men have found in enrolment
beginning of successful carcers.
a few hours a week to pleasant study? If so, let us
You wmore about the 1. S.

Mark and mail the coupon taday

the

Are you willing to devote

tell

INTERNATIONAL CORRESPONDENCE SCHO0L3

“The Universal University”
Box 6228-F, Scranton, Penna,

Without cost or ebligation, please send me a copy of

your booklet, “Who Wi

ins and

Why,”” and full particulars

about the subject before which I have marked X:

TECHNICAL AND IN

O Architect
Architectural Draftsman
Building Estimating

O wWood Millworking

O Conerete Builder

O Contractor and Builder
Structural Draftsman
Structural Engineer
Electrical Engineer
Electric Wiring

C) Fleetrie Lighting

[1Welding. Electric and Gas

O Telegraph Engineer

B 'Telephone Work

] Mechanieal Envgincer
Mechanieal Draftsman
Patternmaker [] Machinist

[ Reading Shop Blueprints
Civil Engincer

O Highwvay Engineering

O Surveying and Mapping

[J Gas Engines [JToolmaker

[IDiesel Engines

[JAvlation Engines

BUSINESS TRAI

O Business Management

[ Idlustrial Management

[l1’ersonnel Management
Traffic Management
Accountancy

DCost Accountant

P. Accountant

|:| Bnokkeeplng

O Secretarial Work

C]Spanish OFrench
SaJesmanship
Advertising

Occupation
If pou reside in Uanada.
International Correspondence
Montreal,

DUSTRIAL COURSES
Bridge Engineer ‘
Automobile Work
Plumbing []Steam Fitting
lfeating _ [JVentilation
Sanitary Engineer

Sheet Metal Worker

Steam Engineer

Marine Engineer
Refrigeration

. R. Locomotives

Alr Brakes

Train Operation

R. . Section Foreman

R. It Bridge and Building |
Foreman

Chemistry [JPharmacy
Coal Mining Engineer
Navigation

Agriculture

Textile Overscer or Supi.
Cotton Manufacturing
Woolen Manufacturing
I'ruit Growing [JRadio
Poultry Farming

NING COURSES
OBusiness Correspondence

)

I'l"II'II’!l_l l—l—II_H_]i 000000000

O)Stenography and Typing
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Do You Know Your Numbers?
A Cross-Word Puzzle by RICHARD H. TINGLEY, C.E.

In this puzzle you have a chance to test your knowledge
of chemistry, history and mathematics.

ACROSS

The year Fort Sumter was fired on by the
Confederates.

The year when President Hoover will he 75
years old,

Convert 2478 gallons
add TV.

Multiply the year when Napoleon
crowned Emperor of the French (ot
crowned himself) by an X

Three cubic yards in cubic feet.
Subtract 1877 from the cube of 30.
The number of degrees in a quadrant.
Thirty-one fathoms in feet.

Multiply these digits together 6, 7, 8. 2.
The number in minutes in three hours.
Subtract twenty thousand from the number
of syuare feet in an acre.

Add 3261 to the number of inches in a mile.
Add 6% to the number of feet in three
perches.

The number of the deadly sins.

The difference between the boiling point of
water by the Centigrade and the Reaumur
thermometers.

into pints and then

was
rather

46.

© 0N emnELNa

Multiply together the digits 9, 9, 9, 9, and
add the year it will be 21-years from now.

DOWN

Subtract 500 from the cube of 27.
The square root of 7744.

The year of the Hegira.

Twenty-nine square miles in terms of acres,
MMM multiplied by 3.742.

What decimal part of an hour is 59 minutes?
Carry three places. Decimal in f{ront.

The number of poles in an eighth of a mile.
Multiply 1583 by the number of minutes in
a degree. Then add 2.

The date of our second war with England.
One ten-thousandth.

Add 5/10ths to a perch expressed in feet.
5045.23 ‘‘baker’s” dozens. Nearest whoie
number.

Multiply MDCLXXXVIII by X. Then sub-
tract 792.

Five per cent simple interest on $20 for 8
months in cents.

The number of feet in 104 fathoms.

5 an

21

14

19 19

Ié‘,

i

1

D)

23

SONG WRI ' E RS’ 27. Express 15/32nds decimally. 25. The number of the wonders of the world.
30. To the number of inches in 100 rods, add 27. The number of pints in 517 gallons.
8 Substantial Advance Royalties 194 less than the number of feet in a mile. 23.  Multiply together the digits 9, 8, 7, 6, S, 4,
) are paid on work found acceptable for pub- 33. The number of cubic feet in a cord of wood. and then add 1541.
g lication. Anyone w'fsh‘“g topwrite ";"e: 34, The number of inches in a link. Decimal 29. 67/100ths of the number of seconds in a day.
& 3:;1_1‘4()0;(;1‘_5 fren examination and advice; after the first figure. 1 30. Add DLXVIII to the number of acres in
g Pastezperienceunnecessary. New demand 36. Express 56/64ths decimally. XXXV square miles.
N created by '‘Talking Pictures’’. fully de- 37. The numbcr of cents you sometimes look like 31, |SuBEracteMXIV from. the murmlier Mol feet
E 's.l‘crd‘bed ‘I{]l' our free Rook thte for it (Slang). : ~1 g . u . 5 {n PR ™
I | teday—INewcomer Associates 38. The chemical symbol for lithium. times the ; " R
€ 764 Earle Building, New York, N. Y. abbreviation for a verl) intransitive, times 32, ?_“btm‘;t the mi)mber fOf cr)?dslsmifloutq rf“"l‘i’gsf
CCCXXIT, plus CLXVI tég;ﬂ the number of pound hree g
AVIATION E 40. ;I)‘()I:Iendnunxber of avon‘dupoxs OVNICES RIS 35.  The number of sheets of paper in four quires.
. fourth “‘teen” number by 3924 38. Nine hundred and thirty-one years ago.
Information F R E 41. lr‘l‘:ilt;/‘;l)l;sthe L) 39. Five gold francs in cents.
for full information re 33. The number of seconds in a degree multi- 42. The yearly salary of tl(lie Presnlllem Odf lh%
g:‘:gmuus {l‘l’:rA':ral’a“ﬁozm;n?iddAr?:SIa:; l;‘usu'llgs:rmi‘ll:g ;u.t lPIied by 18.43333. The nearest whole num- c};ﬂ‘;fg States expressed in thousands o
tuniti en and how we wr, . 3 ) . 1
3?3:§r§h'§.,’.','32:’ hq;-:;t \:’?‘??;uur;;;?es fime. to qualify.  Our 45, CVI years after Columbus discovered 44. The number of presidents we bave had in
new book ‘‘Opportunities in the Airplane Industry’ also America. the United States.
sent free if you answer at once.
AMERICAN SCHOOL OF AVIATION (See solutlon on page 464)
Dept. 1426, 3601 Michigan Ave. CHICAGO
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FORECAST

By the Official Forecaster

EXT MONTH we aim to cut loose

with the best contest ever con-
cocted by any publication in the busi-
ness. . . . It’s one of those contests in
which you can work out your whole
problem on paper, with the help of a
few easily available references which
we shall help you to get ourself. . . .
The whole thing will cost cach entrant
a trifle of cerebral activity, the price of
an cnvelope and paper, and a couple of
stamps. And the prizes! Wait
until  you see—you’ll rush out for
stamps and stationery pronto.

HEN A GAS MAIN turns into a

gas mine and blows up, right on
Broadway, or rather under it, concen-
trated emergency work has to be done
at the double-quick to clear the wreck-
age and restore the town to working
order again. . . . An article on perhaps
the most important phase of this big
salvage and repair job is lined up for
vour early perusal in S. & 1. :

ANOTHER PIECE we're hopped up
about considerable, reveals the inside
story of the most remarkable adventure
in fruit culture we've ever read. . . .
Picture a {ruit that can’t mature unless
at a certain point another species of
the same fruit is placed in its vicinity,
and an insect from this other fruit tries
frantically and unsuccessfully to enter
the first {ruit with its eggs! . The in-
sect dies, the fruit ripens—this process
has been utilized for more than a thou-
sand vears in the Near East. The com-
plications that have arisen out of its
utilization in America form the theme
of the article we mention.

THER INTERESTING FEA-

TURES include Sky Jobs and
Ground Jobs, by Orville H. Kueen, au-
thor of Everyman’s Book of Flying, a
notice on which mav he found in The
way | see it , present issue; New
Light on Old Masters, which tells of
the scientific examination of the pic-
tures in the Louvre; articles on the
shark industry and miniature movie set
making, and a number of picture pages
of decidedly out-of-the-ordinary tvpe.

HEMISTRY for the home lab is

going to get a better play than ever
before in S. & I. ... We have started
a new contributor of extraordinary
ability on a group of chemistrv articles
which includes some of the most fasci-
nating and up-to-the-minute experi-
ments in the field. . .. We have a deal
of physics and constructor stuff booked,
too.

THE BASEMENT PLAN AWARDS
will be covered by two more articles,
in the October and November numbers
respectively. . .. We confess to having
been highly pleased by the ingenuity
and the finished workmanship presented
by the winning entries. Also by the
genuinely artistic sense of appropriate-
ness and design. The wide iuterest
shown in the idea of basement utiliza-
tion and the practical examples made
available by the contest are two of the
happiest results of the enterprise.

Waterproof Glue.
able in convenient packages for
home use.

Science and Invention
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Tests Show LePage’s Glue Is

Left! Shows two
blocks of Rock
Maplz lePaged to-
gether.

Right: Shows Rock Maple
ripped apart under strain of
3000 lbs. per sguare inch but
joint made with LePage’s still
perfect!

NOT just one test, but many tests.
Over and over we've tried to break
LePage’s joints in rock maple on the
Olsen Shear Testing Machine. You
kncw what tough stuff rock maple is.
But it’s the rock maple that always
gives. ‘What a test for LePage’s
strength that is!

Look at the illustration above, taken
from actual photographs. It wasn’t the
LePage’s joint that gave way. It was
the fibers of the rock maple that were
ripped apart under a pressure of 3000
pounds per square inch.

LePage’s Glue (Liquid, Hard or
Waterproof) stands pressure of 3000
Ibs. per sq. in. Stronger than the fibers
of the wood it joins. Every batch is
tested.

Any cabinet maker will tell you your
finished work is as good as the strength
and permanency of its joints. Use
LePage’s and be assured of immense
and lasting strength.

E AGE'’S
GLUE

Stronger than Rock Maple

T
utcnnmcsu-:g‘:’qy

Syiivars neaoy fOE5

Yy M UNiTED STaTE
S ARSENALS
"-a,'xm MUSE|

NaL UM.AND BY 140U
g "“:D ARTISANS THROUGHOUT !'!s"
95.0RCANS  R.R.CARS. CARRIDGES

sl
TESTED GroymD & FLAKED )
. FLAKE & SHEEY GLUES ™

You See This Can
Wherever You Go

Carpenter Shops

Cabinet Makers

Golf Pro’s Bench

Manual Training Schools
Upholstery Shops

In House Under Construction
Everywhere!

You Can Make This
Spanish Galleon Yourself
LePage's Job Plan No. 26 shows
how. Price complete only 10
cents.  Order direct. Send 10
cents in coin or stamps. Specify
Job Plan No. 26. Address: Le-
Page’s Craft League, 767 Essex
Ave,, Gloucester, Mass.

WHATEVER™KIND OF GLUE YOU NEED LePAGE’S MAKES IT!

s

Louip @

cuanc—

LE PAGE’S NEW LE PAGE'S LIQUID

WATERPROOF GLUE GLUE
For making ioir.lts that must Always ready for immediate
stand the weather, use LePage’s use. No bother of preparation.

Now avail-

Easier to work with because it
sets slowly enough to give you
plenty of time to adjust joints.

LE PAGE’S TESTED
HARD GLUE

If you prefer to use a hard glue
ask for LePage’s Tested Hard

lue. Tested for uniform gqual-
ity. No experimenting with
each new lot to see how much
water to add, or how long to
cook.
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ATENTS SECURED

TRADE-MARKS REGISTERED

High-class professional services for
Inventors and Trademark users is neces-
sary for Proper Protection. Ve 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 previsions of
the Patent Laws. Our book “HOW TO
GET YOUR PATENT” 3nd Record
of Invention Certificate sent on request.
Delays are Dangerous in Patent Matters.
We Assist our Clients to Sell their Pat-
ents,. TERMS REASONABLE. BEST
REFERENCES.

RANDOLPH & CO.

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

PATENTS

TRADEMARKS — COPYRIGHTS

Bafore showing your idea to anyone, send for new—"DU-

PLICATING INVENTION RECORD"—you keep s

«opy for evidence and eend me » copy for advice snd

oxact cost of patent. Promp$ Personal Bervice. Advice
and Record free on Raquest,

JOHN J. I.YNCH Reshtered Patent Attorney
C Park Row k4 Iutemltmnal Bulldlng,
New York City in

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

INVENTORS

factas before applying for patents. Our book, 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.

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS
Call or send me a sketch of
your invention. Phone LONgacre 3088
FREE | ity Ptts Siwe
U. S. and Foreign Patents secured by

Z.H.POLACHEK Beg.Patensattorney

Bl (234 Broadway, New York

PATENTS

WrITE rox FREe INSTRUCTIONS
Send drawing or model for examination.

MILLER & MILLER, Patent Aﬂorneys
Former members Examining Corps,
atent Office
261 McGill Building, Washington, D. C.
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such matter as
is of interest to inventors and particularly to those
who are in doubt as to certain patent phases.
Regular inquiries addressed to ‘‘Patent Advice”
cannot be answered by mail free of charge. Such
inquiries are published here for the benefit of all
readers. 1f the idea is thought to he of importance,
we make it a rule not to divulge all details, in
order to protect the inventor as far as it is possi-
ble to do so.

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

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

Eagle Airplane?

(1230) George Krisch, of St. Louis,
Mo., submits a copy of a patent and a
l)edutltully colored sketch of an air-
plane, wlnch he calls “Vulture Ameri-
He asks what we think of the

canus.”
invention.

A. Our aviation editor, Mr. Augus-
tus Post, has remarked that while he

does not see how your airplane could
possibly be made to work, he certainly
does regard it as being e\t1emdy pa-
triotic. In this statement we concur,
but a patriotic representation of an air-
plane never put any cash in the inven-
tor’s pocket. The practicability of the
invention is the all-important consider-
ation.

If an airplane were developed as you
have indicated, and you could show by
means of a practical demonstration that
the plane would fly, there would be
many who would rally to the standard
that you so mterestmrrlv portray. Un-
for tunate]v‘ pmctlcallv every ornithop-
ter (flapping wing type of airplane)
has met with extreme difficulty in its
initial flight demoustration. Some

Hultur Americanug
fighty Bonarsh af the Air acd the Pride of Gur Coumirg

Kot hum on high in peaceful PiGht camying tho Stare and Stipen cheling and aseending, wih the munlght fiing
reugh tus brosd wings 20d 141 He will 80 3 featura 1n the Lindscape whih wil mako f taem «aster nd the
louds Nughes and (e sky mmearsarably fariher away  He wi be sometng more the nght of b and the sound
o his Patrioii 10n3 will complete nd maenwly the Affect of Natire's widness and Mayesty

e e gl st o o rer ord ot sk . Tor 0 srbing o o i
ot s he will 3waken 1n every Amencan and 1 the rast of the Nalons who see hum, 3 sense of ihe gramnmss and
e sove ot e o e e . ot v Bt o f A o
He was present in the minds of the Congress of he Unuted States on fune 10.1762  On that date 2 desgn far &
Banonal Cout of Arma. the Amencan Eagle, was appreved by l?on‘vtu

models work, but then there is a vast
difference between the construction of

a model and the flying product.

We regret we can do very little to
aid vou 1In putting vour idea across.
You will probaby have to finance this
from your own standpoint.

Rope Fire Escape

(1231) Roy C. Hyde. Rowan, Towa,
has presented a safety fire escape for
comment. The device consists of a
rounded grip in which a speed control
is found. This slides on a rope hooked
to the window.

A. We would advise that we do not
consider the idea either practical or
new. It is very obvious that the pres-
sure on the handle is absolutely neces-
sarv to curtail the speed of descent.
What happens if a child holds on to a
device of this nature? In the first
place, one cannot expect a small child
to grab the grip firmly. Consequently,

due to the fact that she cannot exert
very much pressure on the rope she
would descend at greater rate of speed
than would a man who can grasp the
grip very tightly.

Incidentally, your device is only good
for one descent. If two or three indi-
viduals were trapped in a burning
building, one of them would be saved.
The others would be left.

A Perpetual Motion Patent

(1232) Jjohn Jokisch, Detroit, Mich.,
says he is building a model of a per-
petual motion machine. He claims he
did not specify it was a perpetual mo-
tion machine (when he took out patents
on the same) because the patent laws
state that devices in this class are in-
operative and none are obtainable. He,
nevertheless, insists that his device falls
within the perpetual motion class, be-
cause it is operated by gravity.

The Patent Department of the
United States Government will grant a
patent on a perpetual motion machine
only when and if a working model of
the same is presented. Inasmuch as
your device was not patented as a per-
petual motion machine, even though you
claim perpetual motion for it, it is quite
obvious that, first, you had a clever
patent attorney, and second, that vou
never built a model. Any device oper-
ating by gravity or inertia without the
addition of an outside source of power
can be classed as a perpetual motion
mechanism, and can be entered in our
$5,000.00 contest.

It is a well-known fact that inventors
have ohtained patents on perpetual mo-
tion mechanisms which they call energy
transmission svstems, musical devices,
tovs, automobile wheels, leverage sys-
tems and the like. Patent attorneys
generally insert a word or two regard-
ing the addition of some source of
power “should the same become neces-
sary” or for the purpose of “starting
the device.”” We should believe that the
Patent Department -at Washington
would bar anv mechanism that even
smacks of perpetual motion, but per-
haps the examiners do not attempt to
look through the disguise. A change
in the name of the patent, therefbre,
seems to be a convenient wav of get-
ting around patent office rules and regu-
lations.

We would advise that we shall be
very glad to see your machine in opera-
tion upon its completion. Having care-
fully gone over your specifications and
drawings, we can see no way in which
the same would operate without the con-
stant addition of an external source of
power other than gravity.
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At the right is a view of my draft-
ing and specification offices where
a large staff of experienced ex-
perts are in my constant employ.

o

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

Protect Your Ideas

Take the First Step Today—Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of applica-
tions for patents are filed in the U. S. Patent Office. Frequently two or
more applications are made for the same or substantially the same idea
(even though the inventors may live in different sections of the country
and be entirely unknown to one another), In such a case, the burden of
proof rests upon the last application filed. Delays of even a few days in
filing the application sometimes mean the loss of a patent. So lose ma
time. Get in touch with me at once by mailing the coupon below.

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

Strict Secrecy Preserved—Write
Me in Confidence

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

No Ci:arge for Information,
On How to Proceed

The booklet shown here contains valuable information relating to patént
procedure that 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 valu-
able to you. Simply mail the coupon and I will send you the booklet, and
the “Record of Invention’ form, together with detailed information on how
to 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

Member of Bar of : Supreme Court of the United States$
Courtof Appeals, District of Columbia; Supreme Court,
District of Columbia; United States Court of Claims,

PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS

Science and Invention

in my offices.

nventors Q

Free Books §
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CLARENCE A. O’BRIEN -
Registered Patent Attorney

538 Security Savings & Commercial
Bank Bldg., Washington, D. C.
S
Suite 1106, Dept. D-3, Woolworth Bldg.
New York City
Please send me your free book, “How to Obhtain

a Patent,” and your “Record.of Invention” form
without any cost or obligation on my part.

sesenseai Beesese0s s sunetn . menanents0c 0 s ongetone

(Important! Write or print plainly, and address

office nearest you)

All drawings and spec-
ifications are prepared
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INVENTORS FINANCE
CORPORATION

Wilf assist you to obtain protection
when, due to the lack of funds, you
cannot file application for patent
without long and dangerous delays.
Union Trust Building, Washington, D. C.

Chicago representative—N. E. HEWITT
Room 1853, 111 West Washington Street

'»‘RITE us immediately for free

information regarding our time payment
plan for the benefit of inventors which
would enable you to apply promptly.

MAIL THIS COUPON NOW

INVENTORS FINANCE CORPORATION
Dept. C, Union Trust B!ds., Washingten, D. C.

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

PATENTS
TRADE-MARKS

DO NOT LOSE YOUR RIGHTS

TO PATENT PROTECTION

Before disclosing your invention to

anyone send for blank form ‘“‘EVIDENCE

OF CONCEPTION’’ to be signed and wit-

nessed.

LANCASTER, ALLwINE & RoMMEL

Registered Attorneys

255 OURAY BLDG. WASHINGTON, D. C.
Originators of forms

“FEvidence of Conception”

JVENIORS MODELS

Mechanical|
peciatists forover,

20 years. Rendenngla ¥ |

Complete Service tol

the man with an ldea

A Labor-Saving
‘La achinery

Circular ~ References - Guarantee~ Free
BERNARD & HELLER~31 East17”St NYC.

MAKE MUCH MONEY

Making and_ Selling Your Own Products.
Formulas, Processes, Trade Secrets. All
lines.  Automobile Specialties.  Cleaning,
Polishing Compounds. Food Products. Toi-
let Preparations, etc. Expert Analytical
Service. Catalog, circulars free.

D. THAXLY CO., Washington, D. C.

CHEMISTS

Catalog Illustrating 2500 Chemist’s Sup-
plies, 5.000 Chemicals, Minerals. Drugs,
, ete., and listing 1,000 scientific books
@) ) sent for 50c. Glass Still as illustrated.
T Capacity of flask 1 qt. Complete $8.

’e B LABORATORY MATERIALS CO.
635 East 71st St., Chicago, U.S.A.

RADIO BARGAINS

Short Wave Sets. one tube completo with 5 coils,

Y& o10) 550 METETS oy 8 piddm sl o o v czoig 8kie » o p gutd bionsjs $ 6.45
Low Power Transmitter adaptable for phone or

gode. With plug-in coils ' idadiissds ie. bmas des 14.75
Aute Radio—Uses 3—334 and 3—227 tuhes, single

dial. tremendous volume. Compact. Kits any car 20.00
8 Eliminater, Bone Dry with 280 tube, 180 volis,

will operate up to ten tube set, fully guarantecd. 6.75
AC—A B C power packs ........................ 8.75
Power and Filament Transformers for 226, 227

171 tubes, with double choke ........ sonan ssa 4.00
Tubes: UX type, 30-day replacement guarantee, No. 210.
250, $2.35; No. 281, $1.85; No. 245. §1.25;

$2.25; INo.
No. 224, $1.25; No. 227, 75¢; No. 226, 65¢; No. 171, 75¢.
CHAS. HOODWIN CO. 4240 Lincoln Ave. Dept. J-3 Chicago
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Wings Around the World

{Continued from page 394)

miles were flown by all types of airplanes.
This distance is equal to 5% times the
distance between the Earth and Mars,
when in closest approach to cach other,
or equal to 733,000 flights across America.
There are 9,678 licensed and identified
aircraft, 11,499 licensed pilots, and 8,184
licensed mechanics, 1,583 airports com-
pleted and as many more projected. The
network of air lines over this country
serves 90,000,000 people and the industry
represents an investment of over $500,-
000,000 and emplovment for more than
100,000 persons. Mail planes carried over
7,000.000 pounds of mail more than
13,000,000 miles. The decrease in the num-
ber of accidents is marked; 1,000.000 miles
are flown for every fatal accident on regu-
lar transport lines and more than half
the causes are human errors, structural
failures representing only six percent, and
the motor eighteen. This infant industry,
hardly twenty years old, built last year
aircraft and motors to the value of
$98,000,000.

Globe Trotting by Plane

The large majority of aeronautical en-
gineers and authorities seem agreed that the
airship rather than the airplane will prove
to be more economical and satisfactory
for long-distance, heavy-cargo, air trans-
port. It is even conhdently predicted that
i the present generation airships will pro-
vide the major means of travel for “globe
trotters” and will supplement trains on
land and steamers on the ocean, shortening
the distance between nations and conti-
nents, following great circle routes, tra-
versing polar wastes, desert wilds, steppes,
pampas and jungles with equal case. Each
country will have a world airport; some
will have more. The United States will
have airports for transoceanic aircraft
on the Atlantic and Pacific Coasts, in
Alaska and the Philippines.

The first world airlines established will
he between Furope and South and North
America, followed closely by lines hetween
England and India (already established
for airplanes) and Canada. Later lines
will run from San Francisco to Honolulu,
Japan and Australia. Steamships are the
slowest means of travel and the distances
which they must cover in sea voyages are
usually of such a length that aircraft—
traveling at least four times as fast—will
compete with them for the class of trade
most affected by the clements of speed
and comfort. Lincoln Ellsworth, the
famous polar explorer, who accompanied
the late Roald Amundsen on his famous
polar flights, says that the Arctic holds
a great commercial possibility for the fu-
ture. As the mcan average summer tem-
perature prevailing over the Polar Sea
i1s around the freezing point, and as there
are no air pockets, it offers ideal flying
conditions, and the Orient and Occident
eventually will be linked by air communi-
cation via the North Pole.

The largest land planes yet designed
are projected by Dr. William Whitney
Christmas. They have a single cantilever
wing with a span of 262 feet and a gross
weight of 164,000 pounds, and carry 206
people. Their eight engines are of 1100
h.p. each. The cabin, in the wing itsclf,
gives comfortable accommodation for the
passengers. lgor Sikorsky, who has pio-
necred in the construction of large ma-
chines, confidently predicts planes of 100
tons’ weight carrying 200 people, giving
regular thirty-six hour transatlantic serv-

ice. The form of the planes would be
practically flying wings, and they would
fly so high and attain such great speed
that, with their tremendous driving power,
storm and fog would not be a hazard.
Pilots will fly by instrument, ultimately
refueling and getting their bearings by
radio beams from landing stations an-
chored at sea. Thus we sce that, while
the airplane must use fuel and power to
support itself in the air, it can—if it has
the ability to refuel at intervals of 500
miles—overcome the main obstacle to long-
distance flights, and will be able to compete
with airships on transoceanic routes.

Dr. Claude Dornier, constructor of the
D O-X 169-passenger flying boat, is most
enthusiastic about large craft and says
that he sees no difficulty in the way of
making a plane even three or four times
the size of the D O-X, except the difh-
culty of adequate power plants. He has
designs for a plane one-third larger than
his present craft, which will fly with
eighty or more tons., compared with the
52 of the D O-X. It will have 9,000 h.p.
Mr. Frank Russell, president of the Cur-
tiss Airplane and Motor Corporation,
stated to me during the flight with Mr.
Curtiss down the Hudson that the only
limit to size of airplanes was the economic
factor, namely how large a machine could
be and still vield a good return on the
capital invested.

Transoceanic flights have been success-
fully made with airships of the size of
the Graf Zeppelin, but the results seem
to indicate that in order to be commer-
cially practical their size must be increased.
Dr. Eckener expressed it when he said
the Graf would be but a watch-charm
compared with the future mammoth air-
ships. The Goodyear Zeppclin Company
at Akron is now assembling the first of a
fleet of dirigibles of 6,500,000 cubic feet.

England has the R 100 and R 101—
5,000,000 cubic-foot dirigibles—and others
projected. The limit to size is put as high
as 15,000,000 to 20,000.000 cubic fect gas
capacity and from 300 to 500 tons’ lift,
carrying passenger lists comparable to
those of the first-class ocean liners.

200 Miles an Hour!

The speed of these dirigibles will be
at least four times that of the fastest
steamers, leaving an ample margin to es-
capc storm areas. Elaborate plans for
ocean landing stations have heen made and
practical tests will be held during the
coming year. The Armstrong Seadromes
aim to give a worldwide service on the
oceans by providing refueling stations on
all ocean airwayvs as well as weather in-
formation and emergency assistance. These
floating structures will enable pay loads
to be carried instead of costly gasoline
and may make it possible for heavier-than-
air craft to compete with lighter-than-air
craft and capitalize their relatively higher
speed of flight. With the reduction in
fares for air travel to from five to seven
cents per mile over the “bee-line” distance,
with the utmost of comfort, luxury and
personal attention, with speed, safety and
reliability soon to be realized far above
all other means of travel, as the air-mail
has proved itself to be, the most fanciful
dreams of the “globe trotter” are soon to
come true and the span of the carth re-
duced from the 37 months of Magellan
and the 21 days of the Graf Zeppelin, to
ten, and perhaps even five days, when we
can average 200 miles an hour.
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The Missing Member of the
Crash Board

(Continued from page 397)

no hysteria, no outcry, 1o demonstration of
fear from anyone.

The passengers climbed stiffly out to
examine in awestruck wonder the torn and
crumpled metal wing and then to con-
gratulate Stowe on keeping the plane from
turning over, a common sequel to a ground
loop.

Well, I thought, I’ve had my accident
and I know how it feels. Everything hap-
pens so quickly that it means a sort of
suspended animation, a freezing of muscles
and nerves so that there is neither fright
nor any other emotion, just a tense wait-
ing for whatever the end may be. It was
just a little accident, with a perfectly
happy ending, but it served to demonstrate
the human reaction to mishaps in a plane
and that was what I had wanted to know.

With that settled I set out to get an
answer to the question in my mind as to
how much a pilot knows about his own
accidents.  Whenever there is a serious
air accident, resulting fatally {or the pilot,
and whatever government or civil crash
board investigates the wreck is unable
definitely to determine the cause you will
hear people say: “Ol, if only the pilot
had been spared. If he had been able
to sit as a member of that board he would
be able to tell just how it happened and
then perhaps similar accidents could be
avoided in the future”

Your Guess or Mine?

So I went to Stowe, who was discon-
solately viewing the wrecked wing, and
asked him just what had happened. One
of the passengers thought a pair of mules
with which a Mexican had been plowing
near the runway had trotted into the
plane’s path. Another thought the brake
on the left wheel locked. Another thought
a gust of wind had struck us.

“What was it?” I asked, and Stowe
looked at me and shook his head.

“It wasn't any of those things,” he said
after some thought. “It was a combina-
tion of circumstances. You couldn’t recally
pin the blame on any one thing.”

And that's all the answer I could get;
that’s all the answer there was. Things
like that happen so quickly that not even
the man at the controls knows what it's
all about. A couple of months later a
plane Stowe was piloting crashed on -a
mountain side and he and everyone else
in the plane were killed. At that time I
heard the same old theory voiced: “If the
pilot had only lived what valuable infor-
mation he could give.” But if Stowe had
lived my bet is laid on the guess that
he would tell the crash hoard that the
wreck was caused by a combination of
circumstances, and that’s about the bhest
any pilot can do.

That mishap in Clovis served to prove
also that in air transport as in anything
clse, preparation is nine-tenths of success.
For more than a vear Colonel Lindbergh
and scores of others had been working to
make the line as near perfect as possible
Lefore starting service. Millions of dollars
had been spent and about eighty-five per
cent of the money had gone for ground
work, airports, radio stations, airway bea-
cons, everything to make flying safe and
service efficient.

When we looped into that hangar we
thought our flying was done for that dayv,
but we were counting without the thought-
ful preparation of Colonel Lindbergh and
his associates. Hardly had our crippled
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performance.
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Write for free illustrated catalog of
complete line—Excello Radio, Radio-
Phonograph Combinations and Radio
Consoles.

EXCELLO PRODUCTS CORPORATION

4832 West 16th St., Cicero, Illinois

Training for men of am-
bmon and limited time.

EleCtrlcaI Concise,  comprehensive

course in Theoretical and Practical Electrical

Engineering muiidii

ematics and Me-
chanical Drawing.

Students construct motors, install wlrmg test elec-

trical machinery. A thorough course designed to be

completed in one college year.

THIRTY-SEVEN YEARS of successful experience

assures You maximum training in minimum time.

Send for free catalog

BLISS

ELECTRICAL SCHOOL
‘ 149 Chicago Ave.,.Washington,D.C.

LEARN AT HOME

To Make Crowns, Plates, Bridgework, etc. .

FOR DENTISTS

New, easy Dractical way to learn mech-
4 anical dentistry at home in spare time.
7= Full equipment of tools and materials
included with course at no extra cost.
Low tuition. Easy terms,
Write for FREE BOOK
that describes this money
making profession and de-
tails of our easy-to-learn
home study course and
18 special offer. Write today.
McCarrie School of Mechanical Dentistry
1340 S. Michigan Avenue Dept. E401 Chicago, lile

=== 48 PP. CATALOG FOR
MODEL BUILDERS

Most complete listing of parts,
%% | terials, fittings and supplies for Model
. Alrplane RBuilders; also full informa-
ftion on IDEAL Model Airplanes.
Sent anywhere for 5 cents.

IDEAL AEROPLANE & SUPPLY CO.
22-24 West 19th Street New York City

"

ma-

Science and Invention

| plane come to a halt before mechanics

were hauling a sister ship from the hangar
and half an hour after our accident we
were in the air in a substitute plane that
got to Los Angeles that afternoon ahead
of the one bearing Miss Earhart and
which was piloted for the last stage of
its journey by Colonel Lindbergh himseli.

An interesting sidelight on the Clovis
incident was that not one of the passen-
gers evidenced the slightest hesitation
about climbing right into another plane
nor did they show any nervousness during
the take-off when we roared down the
runway and passed over the scene of our
mishap before lifting easily into the air
and heading west.

I believe the explanation of this was
that Stowe so inspired his charges with
confidence in his ability by his coolness
in emergency that they were fully con-

September, 1930

vinced that whatever may have been the
cause of our accident it had nothing to do
with his skill as a pilot. In fact the first
thing they did when their damaged plane
stopped 1its crazy course was to make
unanimous request of the field operations
manager that Stowe be informed of their
confidence in him and their desire that he
pilot them in the substitute plane.

Those passengers realized what every-
one ought to see, that accidents are re-
grettable and everything should be done
to avert them, but that they in no way
stand as an indication that the particular
mode of transportation they occur in
should be done away with. There have
always been accidents in all forms of
transportation. I knew a man once who
met his death in an ox cart when a wheel
came off. But they can be, and always are,
rapidly minimized.
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How to Match the Hull, Motor and Propeller

(Continued from page 393)

out of the water, thus minimizing
skin friction and causing the boat to skim
the top of the water and attain very high
speeds because of the practical elimination
of all pressure. So far no design has
been effected that has shown faster ten-
dencies than the hydroplane. Some de-
signers have tried two or more steps, and
have even tried steps running from bow
to stern, but all world's records are held
by the conventional single step design.

A true screw propeller cannot operate
eFﬁc1ent1y unless the leadmg edge of the
blades is continually moving forward and
cutting into solid water, thrustmﬂr it to
the rear. When the blades cannot reach
solid water fast enough to maintain pro-
pulsion, and their rapid motion will not
allow the water to back in around the
hub of the propeller, we suddenly find
our propeller transformed into an egg
beater, whipping the water into a froth
and creating a partial vacuum around the
hub. This condition will continue until
the motor is slowed down and the leading
edges of the blades can function against
solid water again. Which accounts for
a motor racing while apparently under a
full load.

It will be readily seen, therefore, that
boats of Number 1 type should be powere(l
by low-horsepower slow-turning motors.
Likewise for slow-speed outﬁts a three-
bladed propeller is desirable, as it increases
blade area, giving more thrust and greater
efficiency.

Boats of type Number 2 should be me-
dium-powered; and while best results are
usually obtained with the three-bladed pro-
peller, a two- hladed one can be used with
impunity when the motor is not turning
over 3,000 r.p.m.

Number 3 boat, the pure racing type,
carries extremely high speed and power.
Here it is necessary to use two blades
having very small area, as three blades
turning over 3,000 r.p.m. will not allow
wate, to reach any part of the blade
except the extreme tip, and little or no
thrust will be obtained.

Therefore bear in mind these simple
rules. Heavy loads or slow speeds—slowly
turning propeller, large blade area. Light
loads at high speeds—fast turning propel-
ler or small area and increase of pitch,
pitch being the angle at which the blade
exerts its thrust.

Remember this. The ideal boat for rac-
ing purposes, which, of course, means the
fastest, operates with the least fuss on the
water. Flying spray, a turbulent wake
and the bow of the boat high in the air

denote nothing but poor design, loss of
power and excessive friction and pressure.

High pitch in a propeller is used to
overcome small blade area. That is, while
your slow-moving, high-area blade pushes
a large volume of water to its immediate
rear, the fast-moving small-area blade
causes a large amount of water to slide
or slip sidewise off the edge of the blades
instead of to the rear. Therefore, the
angle of attack is Increased, throwing
more water to the rear, and increasing the
propelling powers.

A boat of the hydroplane type which
merely skims the top of the water is
of course a rough-riding craft in choppy
water as it will jump from wave-top to
wave-top with many resounding thumps
and subsequent bruises to the driver.

In smooth water, it is perfection; and
of course in boating, as in any other form
of sport, comfort must be sacrificed to
high speed. The slightly rounded or vee
bottom are better sea boats and not apt
to be as wet as the hydroplane. The Num-
ber 1 type boat is wet in rough water
and rides badly, because of its flat bottom,
and is very slow at all times.

In this article I have endeavored to im-
press upon the novice the importance of
selecting a propeller that will develop
proper efﬁcmmy for the three most com-
mon types of hull in practical use today.
[reak hulls require more study and separate
treatment, which we will be glad to provide
in detail at the readers’ rcquest. Should
you wish this service, follow directions
in the box on this page. Next month we
shall consider fuels, lubricants and the so-
called "hopping up” of motors.

RTICLES of this type can cover
only in a general way a subject
that in many cases calls for detailed
treatment. If Mr. Dykes can help you
solve any problem regarding hulls, mo-
tors, parts, fuels, racing rules, the for-
mation of clubs, or the managing of
regattas, let him know. He'll be glad
to give you all the information at his
command. Write on one side of the
paper and enclose a stamped envelope
for his reply.

Be brief and specific. Questions like-
ly to interest many outboarders will be
answered in these columns. Other-
wise your problem will be treated in a
personal letter from Mr. Dykes or
from some other authority on the sub-
ject involved.
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Summer Comfort
(Continued from page 447)

other attentions required day and night by
the average coal-burning system. In ad-
dition the freedom from soot and smoke
makes the house far easier to keep clean
and results in less frequent necessity for
redecorating.  The cleanliness also per-
mits the utilization of basement space for
play rooms or other purposes, giving the
equivalent of an extra room or two for the
house.

The features of automatic maintenance
of uniform temperatures and automatic
operation are usually associated with oil
burners in the public mind, but have not
been mentioned in that connection here,
because they are not limited to oil burners
in their application. They are just as applic-
able to gas and have been used in con-
junction with coal heaters for years, al-
though only to a slight extent in homes.
Now, however, there is a mechanical
stoker for homes on the market which.
with mechanical regulation, makes coal-
burning automatic to the extent that the
furnace requires attention only once a day
in the most severe weather and less often
in moderate weather. This particular sys-
tem is made for installation in the firchox
of any coal heater. It has a firepot of
its own and means for mechanically feed-
ing coal to this firepot and for carrying
away the ashes to a closed container. The
firepot is relatively small and operates
under mechanical draft, employing the
cheapest sizes of anthracite coal—buck-
wheat and rice. Because of the mechani-
cal draft the fire responds quickly to regu-
lation and is, therefore, readily adaptable
to automatic control. In cost of operation
it is in most cases cheaper than oil or
gas, and in some no morc expensive than
a heater burning the larger, more common
sizes of coal. Yet it eliminates most of

the drudgery of coal burning and provides
a degree of convenience approaching that
of oil or gas.
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Courtesy Edison Appliance Company

A built-in electric heater in the bathroom

is out of the way ond surely waluable in

cool weather, particularly carly in the
norning.

Automatic regulaticn to maintain uni-
form temperatures is a feature well worth
consideration. There are various kinds of
automatic regulators; mostly of the ther-
mostat type. If used with a heating system
that responds rapidly to regulation, tem-
peratures are maintained constant within a
range of a few degrees of a predetermined
point. With an ordinary coal fire, the re-
sponse is more sluggish, but even then the

temperatures are maintained uniform.
Then there are clock-type thermostats
which will maintain the temperature at a
given level during the day and a lower
level at night, raising the temperature
again at a predetermined hour in the morn-
ing so that the house will be warm when
the family rises. Automatic fuel supply,
of course, provides the best results under
thermostat control,

Probably the most common type of ther-
mostat control in homes is that employing
a single thermostat, located in the living
room or other central point. The draw-
back to this system is, that in regulating
the fire according to living room tempera-
tures, some other rooms may be too cold
or too hot. Nevertheless its advantages are
sufficient to make it popular. The ideal
system is one in which a thermostat is
provided in each room to control the in-
dividual radiators.

Much attention is now being given to
concecaled radiators. These may cither be
regular radiators behind radiator covers of
wood or metal, or they may be the com-
pact, fin-type radiators. The latter offer
attractive possibilitics for new or even for
old Thouses, because they are so much
smaller than cast iron radiators, that they
can be built into niches in the walls or
may be completely concealed within the
walls behind metal grilles, or fitted under
window seats. In addition to their smaller
size, these radiators have the advantage
that they heat up almost instantly, whereas
the heavy mass of a cast iron radiator is
less quick in its response to heat variation.
When set behind a grille in the wall, the
radiator can be controlled by means of a
damper operating behind the grille.

In addition to the regular heating equip-
ment the modern home usually provides
for auxiliary devices to take the edge off
the cool days in the late spring or early
autumn when it is not worth while to
start the furnace. A fireplace in the living
room—and even in one or two other rooms
—scrves this purpose. An article on fire-
places will appear in the October issue.

Another auxiliary is one to provide com-
fort for the bathroom on a chilly morning.
Electric heaters are coming into favor for
this use, first the portable type and now
the built-in type. These are small units
which are set into the wall with their
grille or screen faces flush with the tile
surface. In most localities electric heaters
are rather cxpensive to operate except
in places where the rate for electricity
is low. They are used only for short
periods and are so convenient when needed,
that the operating cost is considered well
justified.

Above all, in laying plans for a new
heating system or for improvements in
the old, don't overlook any source of in-
formation. Study and examine the differ-
ent types of systems and equipment and
the available accessories for automatic
regulation and control. A good, reliable
heating system is a constant source of
satisfaction. If it be one that runs itself,
so much the better. Don't stint the cost
too much and remember that any consid-
eration of economy involves not only the
question of fuel cost, but also other oper-
ating considerations whether or not they
may be expressed in dollars and cents.
Perhaps radical changes in the present
system are not needed. Sometimes, for
instance, the substitution of vacuum valves
in place of the usual airvents on steam
radiators will bring about decided improve-
ments in an otherwise mediocre steam in-
stallation—and at a relatively low cost.
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Do away forever with the drudgery
of wood or coal. The most simple and
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Two distinct lines in{one. For
either salesmen or those me-
chanically inclined.

$50.00 value for $6.00

with profits accordingly large.

We can provide you with unlimited quantites of all leading
makes of electric vacuum cleaners at sensationally low Drices,
each guarnnteed perfect in nction nnd appearance. Such ex-
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State.

Free Vac Course
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Take orders for famous Stay-Prest Trouser
Presser. Puts perfect crease in pants—takes out
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Profits in advance. Ames made $24 in 4 hours.
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LEARN CARTOONING
At Home—[n Your Spare Time
The tamous Picture Chart Method
of teaching original drawing
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not. send
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per week. Please state your age.
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There’s Mystery Still

(Continned from page 403)

and caused no trouble to the travelers.
These strange facts were learned ahout
the war-like marauders of the desert who
are originally from the villayet of Tripoli:
In the first place, it is man the brute
who by all laws of the country has to
obey the women. Descent is traced
through the mother; the woman shows her
proud face to all the world, while mere
man has to go veiled, In fact, in the
presence of women of noble birth, the
men must cover their faces and heads al-
together.

Bullied and harassed by his women-
folk, the Tuareg has no liberty at all. All
the domestic goods like tents, camels and
clothes are the women’s property. The
stick he carries and the great wooden box
into which he puts what his wife suffers
him to have are all the man possesses and
all he retains if for some reason his wife
chooses to divorce him.

Even when a man goes out after sunset
he isn’t allowed to be alone. A negro ser«
vant is sent by his wife to dog his every
step, and woe be to him if he forgets him-
self or comes home even a little bit late!
He will find the door closed and must
count himself lucky if he is not forced
to find a bed out under the desert stars.

The young Tuareg man, who, in spite
of all this tribulation wants to marry,
must pay a heavy sum for the bride, so
that usually he is obliged to look for other
than legitimate means to gain his purchase
price. Rearing camels or carrying goods
for the Arab trader won’t suffice, so the
youth is forced to take part in one of the
annual rhazzias, or outlaw raids where
speed of attack and getaway is the sole
code of morals.

The ladies decide when the strategic
moment has come, whereupon the men
sally forth against some luckless caravan
or to the rich highlands of Tibesti. These
fierce raids have destroyed many a fertile
oasis, and certainly have accelerated the
final disappearance of trans-Saharan trade.

Bird or Hunter?

Probably the strangest sight witnessed
by the explorers was along the Niger,
southeast of Burem when they came upon
a native hunter disguised as a bird. “From
a piece of wood he had carved a bird’s
head and neck, feathered it, and supplied
eves and an open beak,” says Colonel
Haardt.

“Moving slowly and stopping at times
to peck at the ground or to examine his
surroundings, just as a real bird might
have done, this fellow was able to ap-
proach close enough to birds and hares
to kill them with a stick.”

At Tessawa, in the southern Sahara,
3,000 of Sultan Barmou's Hausa riders
escorted the motorists into the town amid
the din of tom-toms and trumpets. The
Sultan 1s a modern Solomon, living in
great luxury, and is one of the few men
now living with a hundred wives. He was
very cordial, permitting the expedition’s
photographer to visit his harem and take
snapshots of his extensive household.

A somewhat less important native
potentate who extended considerable hos-
pitality to the party was the Chicf of the
Manbetu tribe in the northeastern part of
the Belgian Congo. His wives number
only 20. and they spend all their time
cooking for their spouse or making them-
selves attractive for him. The men of
the tribe are valiant warriors.

Beyond Lake Chad were found the
“ugliest beauties in the world,” members
of the strange Mazza tribe which muti-

lates the lips of its women by piercing
holes in them and inserting great wooden
discs. The practice is also common in
Mogorom. All the front teeth must be
pulled to make room for these monstrous
wooden adornments, and no female is con-
sidered really attractive without them.
Some are as big as American dinner
plates and the proper procedure of in-
serting them has become quite an art.
When a girl is very young, perhaps 10
vears old, the outer skin of both her
lips is slit carefully and light metal discs
inserted. Some nwonths later wooden ones
are substituted and larger ones put in
according to the growth of the skin around
them. In other sections of Africa long
wooden plugs are placed in holes that
are cut through a woman's nostrils and
neck.

Towards the Congo the expedition turnea
its major attention to obtaining zoological
specimens. They made a side trip from
Yalinga to the Am Dafok swamp, jungle
haunt of antelope, lions and elephants.
Returning to Yalinga, they came upon a
herd of hippopottami, and a halt was made
to photograph and study them.

Near here a unique native way of catch-
ing elephants was witnessed. When a
large number of these great jungle beasts
was located by scouts, the natives cut a
great circular path around the place where
the beasts were foraging. Once the ele-
phants entered therein, a scout gave the
signal and the natives sect fire to the sur-
rounding grass until a terrible wall of
flame hemmed in the beasts to the extent
that, bewildered and frightened, they fell
easy prey to the native spears.

Other colorful sights were some of the
weird native dances. One of these. usually
a distinctly male affair, involved rhythmic
movements made by natives who carry
plaited leather whips and paint their bodies
with a paste made of bark, clay and ashes.

Another type of native dance, in which
both men and women participate, is not
unlike a sort of primitive country dance.
To the beat of tom-toms the men line up
on one side and the women on the other,
everyone cavorting to the dull strains of
the balafo, somewhat like our xylophone,
made of wooden strips stretched above
gourds and hit with large hammers.

In the Belgian Congo the explorers
pierced the Equatorial Forest, where they
came upon tribes practising a primitive
“wireless” communication of surprising in-
genuity. It is effected by drum-like instru-
ments called gougoudous, made of wood,
hollowed out on the early “loud speaker”
principle, and struck with hammers en-
cased in rubber. Various sounds are made
according to the place and strength of
the strokes.

Explains Colonel Haardt: “This sending
station is placed in the middle of the
village, just in front of the Chief’s hut.
When a message is to be sent, then the
native operator strikes it off and the sounds
can be heard six miles away.

“We rather doubted the efficiency of this
strange telegraph until we were forced to
believe bv a personal experience. When
passing through a certain village we asked
its chief for four chickens to be brought
to us a short distance ahead on the road
we were to follow. As the gougoudou
player struck the message off on his in-
strument, we drove rapidly away, so that
the chief could not cheat on us by sending
runners on ahead. Three miles beyond
the village a native stood waiting by the
roadside with the four chickens we had
asked for. We were convinced.”
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The House That
Ghosts Built

(Continued from paye 396)

wealth and the determination she kept
carpenters constantly busy for 38 years.
During that length of time the sound of
saw and hammer never ceased, and grad-
ually through constunt building, tearing
down, and rebuilding, therc was evolved
a structure which is probably the world’s
strangest house. More than a mmillion
dollars was expended in following the sug-
gestions of the spirits as given to her
through her favorite medium.

In this mystery house there are 144
rooms, no twelve of which are on the
same level; and they are connected by
miles of winding, bewildering corridors,
to negotiate which the services of an
expert guide, who himself must {follow
arrows painted on the floor, are required
by the visitors who come to behold this
monument to a woman's desire to cheat
death.

During Mrs. Winchester’'s life, no one
was allowed within the structure except
workmen in her employ. No one was al-
lowed in the finished rooms to break the
owner’s seclusion. Maids in her employ
cared for only a few rooms ecach. Only
Mrs, Winchester and her twelve spirit-
friends lived in the whole house.

Blank Walls, Trap-Doors and
“Goofy Steps”

One of Mrs. Winchester's most  inti-
mate associates, her housckeeper, who had
been in the employ of the family for 18
years, returned after her mistress had died
and persuaded one of the guides to show
her through the mystery house. She had
never been permitted that liberty during
the lifetime of her employer.

The house has bathrooms with screened

doors, entrances leading to blank walls,
closet doors without closcts, trap-doors
beneath which no aperture appears, weird
“goofy” steps with 214-inch treads, bal-
conies overhanging stairs having neither
purpose nor accessibility.
_ There are also a multitude of costly
furnishings—gorgeous windows for which
Tiffany has offered $5,000 apiece, elaborate
gold-plate and silver fixtures, ornate wood-
carved ceilings and walls. The whole house
1s a thing of contrasts running the ga-
mut from the richly luxurious to the
grotesque.

An earthquake injured some of the plas-
ter and the owner never ordered it re-
placed. She believed that the carthquake
heralded the end of the world. After
many years of intensive building, appar-
ently without purpose but actually moti-
vated by a desire to defeat death, Mrs.
Winchester died at the age of 85. Neither
lier money, nor her spirit friends, nor her
faithful adherence to her program was
able to ward off the grim reaper.

$21,000.00 for Spirits

For more than six years this pub-
lication has offered prizes totaling
$21,000.00 for genuine demonstrations
and proofs of spirit manifestations
which we cannot duplicate by scien-
tific and well-known means.

Up to the present time not one mani-
festation has been presented which by
even the greatest stretch of the imagi-
nation could be considered genuine.

How many more years must this
prize be offered? Spiritualists, please
answer !

Science and Invention
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AN INTER-CITY CABLE, PART OF THE BELL SYSTEM NETWORK THAT
UNIFIES THE NATION

Vast, to serve the nation ...
personal, to serve you

An Advertisement of the American Telephone and Telegraph Company

So THAT yvou may telephone from
house to house in a Southern village,
from farm to farm in the Middle West,
or from the Pacific to the Atlantic
Coast—the Bell Telephone System
must be large. Its work is to give ade-
quate telephone service to one of the
world’s busiest and most widespread
nations. There is 4000 million dollars’
worthoftelephone plantand equipment
in the Bell System, any part of which
is subject to your call day or night.

Every resource of this system is
directed to the end that you may
have quick, clear and convenient
telephone service.

In order to meet the telephone needs
of the country most effectively, the
operation of the Bell System
is carried on by 24 Associated
Companies, each attuned to
the area it serves. Working

with these companies is the staff of the
American Telephone and Telegraph
Company, giving them the benefit of
its development of better methods.
The Bell Laboratories and the West-
ern Electric Company utilize the tal-
ents of thousands of scientists for
constant research and improvement in
the material means of telephony. West-
ern Electric, with its great plants and
warchouses in every part of the coun-
try, contributes its specialized ability
for the precise and economical manu-
facture of equipment of the highest
quality for the entire system.

The Bell System is vigorously carry-
ing forward its work of improving
the telephone service of the country.
It is building for today and
tomorrow—for the benefit of
every one who lives and works
in America.
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Shears of Flame
(Continued from page 401)

insfances the cost of producing a given
form by this method has been only a
third of the amount involved when other
shaping processes are used.

One large-scale manufacturer is fabri-
cating all his jigs and fixtures of steel
shapes cut by the automatic oxy-acetylene
flame.

The automatic shape-cutting machine is
of rugged construction. It has two move-
ments, and is constructed so that a pull
of a few ounces carries it along the cut-
ting line. The templets which direct its
course are made of aluminum strips
mounted on a base of shcet iron. Once
started, it follows the course laid out on
the templet to the conclusion of the cut.
A single templet base may contain direc-
tive patterns for several complete parts,
making it possible to cut a number of
shapes in succession, without changing the
templet, from a single sheet of steel. Be-
cause of the accuracy of the method, any
number of exact duplicates of the same
part may be cut, facilitating quantity
production of machines or forms of the
same type.

A forming press or power shear manu-
factured of cut steel shapes has a definite
advantage over one in which castings form
a part of the structure. \When operated
beyond its capacity and severely strained,
a machine fabricated of stecel plate will
resume its normal alignment as soon as
the stress is removed. With a machine
of the other type, permanent misalign-
ment or breakage may result.

<l metal disc and the picce of steel from
which it was cut showing perfection of
this system.

One company using the shape cutting
method of manufacture calculates that, to
maintain its schedules with some other
process, it would require a plant three
times the size of the present one. More-
over, with the automatic shape-cutting
method, it can fabricate a machiné and
have it ready for delivery in about 48
hours.

A recent application of the automatic
process is the production of ornamental
iron work. Intricate patterns can be cut
quite as easily as simpler forms.

Can You Tell 2 Mushroom ?
(Continued from page 423)

Northern Siberia used this fungus in the
preparation of an intoxicating drink, and
suffers no poisonous effects.

The most dangerous of all fungi is the
death cup (Amanita phalloides). The
most certain method of distinguishing it
from the edible mushroom is to note the
color of the lamelle or radiating plates
on the undersurface of the umbrella. In
the poisonous death cup they are always
white. In the young mushroom they have
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a rose color and in older ones a dark
brown. In addition the lower part of the
stalk of the death cup is swollen into a
sphere just above the ground, and this
is never the case with the mushroom.

The effect of the poison in the poison
cup is quite well known, but the substance
which causes this is not so well known.
It is thought to be an albumenoid sub-
stance or at least a product which re-
sembles it closely and which is known as
phallin. The effects of the poison make
themselves felt six or eight hours after
the fungus has been eaten. The violent
stomach aches begin to make their appear-
ance, together with diarrhca and vomit-
ing, which is followed with delirium and
cramps. About 75% of the cases end
with death. But if the organism has
withstood the attack of the poison for
three or four days, recovery begins, and
after this the majority of patients will
recover completely.

The poison of some fungi is loosely
bound and may be removed. This is the
case with the European Hewvella esculenta,
which, although poisonous, is considered
not ouly edible, but a delicacy. It contains
a violent acid which affects the blood.
But since this poison is soluble in water,
the poison is removed by washing the
fungus in water.

As far as we know, almost all poisons
from _fungi can be removed by soaking
them in a large quantity of vinegar and
salt solution for a long period. Then the
fungl must be boiled in clean water and
the water thrown away. Treated in this
way, many fungi which we consider poi-
sonous are eaten in Russia.

Trained Eye Only Real Test

Self-medication when one is poisoned
by fungi is useless. Call a doctor at once.
In the meantime take a carthartic in
spite of the fact that diarrhoea may be
present, and also tannic acid or a tamnin.
Substances that induce vomiting may also
be given. Never give vinegar. The vin-
egar serves only to dissolve any remaining
poison that may be present, washing it
mto the digestive tract where it will do
the greatest harm.

There is no particular test which will
tell whether a fungus is poisonous or edi-
ble. All the methods which have been
employed from time to time are absolutely
useless. The discoloration of a silver
spoon shows only that the fungi have
begun to decompose and are unfit for food.
On the other hand the most powerful
of the poisonous fresh fungi will not dis-
color a spoon. An onion boiled with the
fungi shows nothing at all, while the dis-
coloration of a cut on the stem is very
doubtful. Even the holes caten by snails
or worms give no indication of the char-
acter of a fungus. The same is true of
the color of the sap, the color or markings
of the fungus or the color change that
takes place on storing. The odor or taste
of a fresh fungus is no criterion, for the
most dangerous of the Awmanita forms
have no odor, while the most dangerous of
our native types have a particularly good
odor and taste.

There is only one certain way of telling
a good mushroom from a bad fungus and
this consists of knowing exactly what one
is looking for. Of 500 kinds of fungi found
in the vicinity of New York only a few
are non-edible or poisonous, and these few
every one who looks for mushrooms should
know by sight. Among the few that are
not edible, the most poisonous is the death
cup and this is the one that proves almost
invariably fatal to any who cat it. This
means that only mushrooms known to
be absolutely good should be collected.
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Mechanical Live Stock
(Continued from page 399)

pelt. Concealed phonographs with syn-
chronized records and built-in amplifiers
furnish the chatter, which consists maiunly
of advice on sheep hygiene.

Another talking live stock company fea-
tures a mechanical sow and a couple of
her youngsters. One side of the old one
is cut away and the interior illuminated
to illustrate her motherly lecture on swine
health. As she lectures, the young pigs
begin to squeal from hidden valves through
which compressed air is released. At last
they swell up (by means of bladders
gradually inflated) and explode. As they
fall to the ground, the sow continues to
argue vigorously on the desirability of
sanitary surroundings for pigs. The sow
i the act is dressed in a lifelike coat of
black velour.

A genuine masterpiece is the mechanical
man who milks a mechanical cow. The
milker is made on a wood and wire frame
and is dressed in a modern dairyman's
white suit. His head is modelled of plas-
ter and rubber, and real character has been
built into his {features. His arms are
hinged at the clbows. His hands are at-
tached to the teats of the cow. A motor
mside the cow hobs the teats up and down,
and the effect is a lifelike imitation of the
milking process. At the limit of the down
movement, a special valve squirts a stream
of milk into a bucket.
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E}mftsmans Pocket llule

Draftsmen Needed In:
AUTO WORK

The automobile industry {s one of
the xreatest in America. Thousands
(‘:l d&lfumen needed. 1'li train you
for

ELECTRICITY

Eleetricity is the coming motive
force ot lbe world. Draftsmen are
needed in every department of this
{ancinating work. T ) traio you at

PAY-RAISING PLAN

If you are 16 or more make sketch of
airplane and send it to me at once. I
will mail you the Draftsman’s Pocket
Rule and ** My Pay-Raising Plan”
Free. See also the Pay-Raising tools
—fine quality, genuine imported in-
struments which I send you imme-
diately when you become my student.
No finer tools than these are made
for practical drafting work.

| Prove Big Pay
I can prove that John Savadge,
trained by me, makes $300 a month
Earl]. Dupree, trained by me, refused
$600 a month becauss he makes more
in his own business. A.H. Bernier,
trained by me, earns $7,000 to $9,000
a year. Arthur Dewalt, trained by
me, makes more than $400 a month.
D. €. Stroop, trained by me, makes
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varicty shows the importance of blooded
bulls in the improvement of dairy herds.
Mounted on endless chains, a succession
of champions climbs a hill, member after
member of the parade disappearing until
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by one, lift milk cans upon a small plat- Engineer Dobs
form. Nothing happens. But the next
turn of the table on which the four are
mounted makes them deposit their cans
in unison, and when this takes place a
bell rings loudly. The whole thing is
operated by a cleverly arranged system
of cams.

A rival of the oratorical sheep and swine
is a cow who by means of cutawavs and
phonographic equipment describes the milk-
making process. She is made of wall
board and white pine, and is so realis-
tically contrived that any dairyman {feels
tempted to try milking her.

An instructive forestry exhibit com-
prises models of virgin and cutover country
m cross-section. Periodically a rain storm
occurs. The organic matter in the virgin
forest soil absorbs the water, while in the
cutover land the surface rejects the down-
pour and the stream rushes down the hill-
side to form a dangerous flood.
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World’s Fair at Chicago in 1933 will be Btis, (. Tl Ak, (GIte
the biggest test of the show {factory’s
ingenuity in decades. For that exposition
a special scientific circus is being planned |
which will eclipse anything the incubator
has done. Rumor says that it will combine
Niagara, Mt. Vesuvius, and Old Faithful
in a single marvelous spectacle. But that
is a story for future recital.

your Autey ile. Electrie Fixtures, Fuucets, Spoons,
Urns, Surgieal and Dental Instruments, Utensils larze or small. lron Stoves. Music In-
truments; recondition wern plating or plate New Work; da it Instantly without infer-
rupting the Service or without removing the parts to be plated with the

ALADDIN PORTABLE ELECTRO-PLATER
Simple and Eeonomical to operate, Not a toy. but a practical Plating Qutfit with which
Derfect and Durahle Work can be done. Positively Guaranteed to do as we claim. BE
YOUR OWN BOSS! Build up a Profitahle Aladdin Eleetro-1'latinz Business of your
Own. This vffers wonderful ECONOMY to users and BIG MONEY-MAKING possibil-
ities to AGENTS. Thousands in Service.  Write for’' FREE BOOKLET, Testimonials
and Full Details Today. ANRFMTS AND DEALERS WANTED EVERYWHERE.
P. J. F. BATENBURG CO., Dept. 167, RACINE, WISC.

ThousandsinServicesince 1924
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Contents
Virtually
Limited
Only by
the Extent
of Man'’s
Knowledge!

Has Outsold
Any Similar
Volume the
WorldOver!

NTIRELY at our own risk, we have arranged to
ship you ABSOLUTELY FREE this 1,000-page
“1930 WORLD ALMANAC AND BOOK OF

FACTS”—the veritable storehouse of information in
daily demand in every workshop, home and office—
the world’s most famous reference library which no
busy mechanic, experimenter, business man, educator,
or man or woman in any walk of life can afford to be
without!

An Unprecedented Indispensable GIFT

The contents treated is virtually limited only by the
extent of man’s knowledge. More than 3,000 subjects!
A glance at the following gives but a faint conception
of its vast completeness, scope and amazing interest:

All About Radio and the Wireless
What Eclipses Will Occur in 1930

Law of Contracts, Wills
and Business Procedure

Tables of Time and Distance

Elements of Physics
Marriage and Divorce
in Various States
How Many Tons in a
Carload of Wheat?

| A AnKorFACTO

What Produces the
Aurora Borealis?
How Does Bankruptey
Law Operate?
What Is the World’s
Fastest Train?

The Great Disasters of History
How Can You Avoid Lightning?
What Are the Known Elements?
What Is the World's

Greatest Bridge?
What Is the Metric System?
How Fast Does Light Travel?

September, 1930

Subject Headings
Most Widely Consulted

Reference Book in America!

Now, for the first time, SCIENCE &
INVENTION offers you this triumph
in book-making—this complete and un-

abridged

WORLD ALMANAC
and BOOK OF FACTS

FREE!®

escaped the corps of editors who searched the whole field
of human activity for every mite of information useful

to you.

Entertainment that Brings Bigger Pay

Of course you are vitally interested in all the amazing news,
new inventions, discoveries, patents, ideas and stories as they
forecast the astounding world of the future in SCIENCE &
INVENTION every month.
Radio, Aviation, Electricity, Carpentry, Engineering, Auto
Mechanics, Television, Projection and Filming Talkies, Magic,
Still Photography, New Patents, Chemistry . . . SCIENCE
& INVENTION shows you the miracles of their latest de-
velopments and gives you a liberal education in all fields.
With its more than 200 highly instructive pictures in every
issue, it will fascinate you, teach you, and pave the way to
fatter pay envelopes!

Send for your FREE Copy at ONCE!
To persuade you merely to try it entirely at our risk, we offer
you the new complete “WORLD ALMANAC AND BOOK
OF FACTS” FREE with Eleven big issues, almost a full
year’s subscription to SCIENCE & INVENTION, at the

special introductory price of only $2. You risk nothing. If
you are not more than delighted with both the magazine and
gift we absolutely guarantee to refund your money.

There are only 5,000 of these 1,000-page Gift Almanacs left.
To make sure of getting your copy

-=«.Mail Coupon Before It’s Too Late!---w

What Is New York’s ¥
Costliest Building? How Long Do Animals Live? " ) :
Tables of Temperature Hanging Gardens of Babylon 8 SCIENCE & INVENTION, Dept.2509-Q .
and Precipitation Seven Wonders of the World : Published by MACKINNON-FLY PUBLICATIONS, Inc. g
Complete Chronology Women—Interesting g 381 Fourth Avenue, New York, N. Y. .
of the Past Yecar Facts About Them & Please send me ENTIRELY FREE the 1,000-page ‘1930 WORLD :
QanO B ALMANAC AND BOOK OF FACTS” postpaid by return mail and '
}(Eomplete Ilclhaptess are devoted to Aviation, Radio, Scientific : enter my Spega‘l/Eg;fo&\:;mry ?ubg;r(i’gtiori for l;lseven {\gonrthé ]of 5

rogress t i 9 0 i . 2 SCIENCE & 1 1 at only $2.00. save 75c on the regular

venlg'on 1 replS EXDlor%rs, k(':hemlStry, Biographies, Noted In B gingle copy price and get the complete “WORLD ALMANAC"” FREE. :
LD mELS; cience, banking, Co_mmerce, Industry, Sports, B 1§ not more than delighted, you will cheerfully refund my money. A
Cquntnes and Governments—production of Factory, Field and . |
Mine—Aeroplane data, Astronomical Tables, Velocity Tables, § Name ...........................ccoccoioiiiiiiiiiiiiiins i
Poison Antidotes, Zodiac, Weather Forecasting . . . nothing has ] ]
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Modernistic Furniture
(Continued from page 441)

staying closed without the nced of a lock
to

or catch, and loose enough allow the

door's swinging clear.

The stand is now ready to be finished.
A first-class lacquer is recommended for

this work, as it dries quickly, and is |
easily handled. Lacquer will also hide,
as well as seal, all traces of joints. Three

Thirty minutes
time to allow

coats should be applied.
between coats is suthcient
for drying.

Color is a matter of personal taste.
Two tone color combinations work out
very well, especially with the modernistic
design, and if no set color scheme is used
in the room in which the picce is to be
placed, the writer recommends two tone
combinations.

Magazine Rack

The decora- - Here is pos-
tion strips are J/r R e 1 s ‘\\ sibly the most
now cut to - g IR Yz i simple and usc-
proper size. il 2 ,,ji— t ful article of
These can best e 1 112 D furniture found
be obtained 8 in the correct
by using regu- Bk2 _L ‘ home 't?[_day.1 A
lation wall lath. I : piece of yellow
Plane the lath i :-::—:]TL pine 17X12"%
down to 14" in <6 ] 20 12" long is all
thickness and 17 that 1s re-
in width, They ni quired. Cut
should be made this piece into
in fours, meas- the nine follow-
uring 5" long, | ‘ ing lengths:

7" long and 9" 1 1-24" long for
long. Place six . the top.

on each side, LU 1-18” long for
as shown, hold- i the bhottom.

ing them with 2-19" long for
glue. Nails are the sides.

n ot necessary 2-6" long for
for these. A the shelves.
door - knob 1is 2-13" long for
then added. e the short parti-

Remove a1l

tions.

excess glue, 1-15" long for
H’rl:/c” tl;(])]l;]()ngt[llllly The trim magazine rack pictured above can be :hc high parti-
Sy N made by following this constructional diagram. 101 .

ish smooth y wing g diaguat These nine

with sandpaper.

All nails should he sunk with a nail set.
Nail holes, blemishes, and joints should
be filled with plastic wood.

pieces are now
sanded smooth, taking care that all edges
are perfectly square. In assembling the
rack use 1142” brads and hot glue.

To Handle Small Stove Pipe

MALL stove pipe is hard to handle

and disconnect when being taken
down for cleaning. If the pipe joints
are a trifle old it is a poor practice of
course to work them too far back and
forth at a joint, as it tends to unduly
enlarge one portion and to compress
the other out of round, shortening the
two lengths when put solidly together
again. \Work on them with only a slight
sideways motion, exerting if possible a
direct outward pull. Getting a good
hold on the pipe is not so easy. Take
an old tire inner tube and cut off two

pieces about two feet long. slitting them

open. making two fairly large rubber
sheets.  Wrap one ahout the joint vou
straddle, and the other about the joint
vou puH and grip on. The thin rubber
sticks to the surface of the pipe and
gives you an excellent grip on it, and
you can get a very strong pull with the
spread and open hand, lessening the
danger of crushing the pipe—Frank 1¥.
Bcnl/m Ir.

Laequer Varnish for Metal

O make alcoholic shellac lacquers

adliere 1more completely to metal
surfaces. one part of boracic acid
should be added to every 200 parts of
varnish.  This composition will adhere
so firmly and become so completelv
glazed, as to be removed only with
difficulty. Care should be taken not to

{1(1(] too much of the boracic acid, or
it will injure the gloss.
Zinc Removes Soot
PIECE of zinc a few inches

square thrown on the red-hot coals
in the furnace will effectively clean out
stove pipes. The vapor carries off the
soot. (Radio “B” batteries broken up
are goad for this purpose—Ed.)
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CHoOOSEYOUR

OwN PLACE
INn RADIO
Through This Training

Radio is on the verge of
a further big expansion.
Moreover, wide acceptance
of the A.C. screen grid tube
with its complexity of cir-
cuits demands more highly
trained men for manufac-
ture and service. Now is
the most opportune time to
enter this magic new field
of work.

Widely Approved Method

The industry no longer wants just “tinkerers’
1 For example,

but demands trained, skilled men.
the Wisconsin Radio
Trades Association com-
pels every service man to
pass a severe exaniination
and Dbecome  registered.
School of Engineering
graduates are prepared
for acceptance and regis-
tered by this association.
C. A. Photophone,
Inc., have employel four-
teen S. of E. graduates in
imiportant posmons on
their talking pictures.
S. of E. graduates welcomed everywhere by

leading companies.
A Great School

Founded in 1903 by
Oscar Werwath, in-
ternationally knowu
electrical engineer.
Over 26,000 success-
ful gmduutes all over
the world. Big unique
laboratories afford
thorough, practical
training. Recognized
faculty of specialists.

Engineer

\12 ~os.

Widely indorsed by
radio and electrical industry.
EARN WHILE YOU
LEARN
Co-operative part-time work plan. Earnest

students of high character assisted to earn part

of their expenses. Student Loan Foundation for
those who need it. Moderate tuition fee. Broad-
casting Stations WISN and W9S0, athletics,

orchestra, fraternities, delightful environment.

APTITUDE TEST

Given Free

Coupon brings
Special Aptitude
Test designed to
help you find your
rightful place in this
wonder field of en
deavor. Also full
details of intensive
unique training of 3
months, 6 months or
1 vear — depending
on place to which you aspire.
Scholarships awarded to men
merit. Enter the contest now!

A few Free
of outstanding

Dept. E.R.G. 930
N I I S N aEm DN DN DEN s aam e

MILWAUKEE, WISCONSIN

School of Engineering of Milwaukee, Dept. E.R.G.-930

Milwaukee, Wisconsin
Without obligation. send me, free. Aptitude Test for
Commereial Radie Engineering. I am interested in:
O 3 Meonths’ Junior Radio Technician Course
[1 6 Months’ Radio Technician Course
[3 | Year Commercial Radio Engineering Course
1 am '1 gr(xdu(\te of [J Grammar Sehool [J High Schocl
O Colivg

City
I am interested in [J Elec.
Engr., O] Klee. Fpgr.,

Elee.

R(nlg 1 Caml.
B.S. Deuree.
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Home of the Internati

1 Corr d Sohool

Go to Hig School
at Home

You can secure a high school education right at home
by studying the spiendid new courses recently pre
pared by the International Correspondence Schools.

These courses are equivalent to the courses given
"in resident high schools, They have been specially
arranged for men and women who wish to meet
college entrance examinations, to qualify for a busi-
ness position, or to make up the ucation they
missed when forced to leave scheol too soon.
diploma is awarded at graduation.

Mail Coupon for Free Booklet

——— — — — e — — — —— ———— —
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6230-F, Scranton, Penna.

Without cost or obligation, please send me full pare
ticulars about the course I have checked below:
O High School Course
[J English O Civil Service
[ Bookkeeping [J Salesmanship
[ Accounting [ Advertising

Address

If you’re going to build a glider

i

« » « BUILD IT RIGHT !!

The Rhon ou PROVEN PERFORM.
ANCE, EASE of CONSTRUCTION. and UNEQUAL-
ED ECONOMY. The RRhon Ranger Construction Kit
at onlv $8Y.50 includes all purts and materiala necessary
to build the complete glider. It ia also available for im-
medinte delivery in any stage of constriction:

tion Kit No. 1 (ribs built up) is priced at $109.00; C
Lination Kit No, 3 (with ribs and metal fittinga finizhed)
$129.00; Rhon Ranger Pontoon Kit, $39.50 knockdown,

Ranger offers v

Many other combinutions. For full particulurs, send
10¢ to

MEAD GLIDERS

Dept. H 12 S. Market St. Chicago, il

L™ é‘t .*\i& Morse or Continental

'ﬁ, Step into this interesting—un-
A crowded—HIGHLY PAID
profession, Become a trained

o

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-9
TELEPLEX CO.
76 Cortlandt St., New York, N. Y.

Learn at HOME

== MYSTERY GAS LIGHTER

e F - —1 QIDBMB
Packed an individual cards with

instructions. Sample 10c or rush $9.00 per!
Gross or $1 per Dozen. New Method Mfg. Co.,
Desk S1-9 New Method Bldg., Bradford, Pa.

MAKE BIG MONEY
Just out. Lights gas fnstantly with-
out sparks or flame. Sells like wildfire
wherever gas is used. Retails for 25c. 0

Science and Invention

Build a Bearcaf Short-

Wave Receiver
(Continued from page 409)

radio-frequency circuits. To make this
shielding effective, unusually complete cir-
cuit isolation from the power supply unit
has been resorted to, as can be seen in
the schematic wiring diagram.

After careful experiments with both the
=27 and -24 type detectors in this receiver
the -27 type was adopted. Experiments
with the -24 type detector in regenerative
circuits were started over a year ago
when the preliminary work on the 735
“Round the World Six” was done, and
indicate that the tubes are not uniform
in the requirements for a good regenerative
detector. Because of their erratic perform-
ance they were discarded in favor of the
-27 type detector and the slight loss in
output is more than compensated for in the
audio end.

In addition to the other causes of hum
which are now generally recognized it was
found that the magnetron effect was im-
portant in causing a “fringe” hum as the
detector tube went into oscillation. This
modulation of the electron stream by the
magnetic field from the power transformer
was more serious in the -24 than in the
-27 type tube and added weight to the
decision to use the latter.

Carcful isolation of the oscillator cir-
cuits, including the use of a common
ground and filtration of the power supply,
have resulted in a hum, which is low
enough to permit the ‘phones to be oper-
ated in the speaker output terminals., This
filtering problem was made more acute
by the determination to filter enough cur-
rent to supply a real power tube, not
merely an interstage voltage amplifier

tube.
c" g% ?

Dol represents the dummy antenna, C1

the coupling condenser, L is tuning in-

ductance, C represents capacitance and
C2 represents tube input capacitance.

N

The hum is not reduced by cutting off
the lows in the audio end since resistance-
coupling and a -24 first audio tube are
used. The —45 output tube insures adequate
output for speaker operation where this
is desired.

Summarizing, the design includes the
features which are recognized to be im-
portant in a short-wave receiver, namely,
high gain in the radio-frequency end, which
can be secured only by complete circuit
isolation; a stable, uniform regenerative
detector with a minimum fringe and modu-
lation hum; a high gain audio end with
a characteristic which makes good fidelity
possible and an output tube which will
handle adequate, undistorted output for a
speaker. To all of these must be added
simplicity of operation and the ability to
secure the extremely close tuning that is
necessary for 'phone stations and the abil-
ity to spread a small band such as one of
the “ham” bands over 100 to 180 degrees
of a tuning control.

Read the Basement Conversion
Plan Awards on Page 410!

September, 1530

"COMPLETE equipment with Conn instru-
ments enhances the musical value of any
band at least 50%.”
Conns are the choice of the world’s greatest artista.
Especially recommended to beginners for quicker
rogress and greater musical success. Easiest to play.
any exclusive features. Yet they cost no more,
FREE TRIAL, Easy Payments
on any Conn. Write for interesting
book. Tells everything you wantto
know about your favorite instru-
ment. Full color illustrations of
most popular models. Write today.
€. G.Conn, Ltd. 956 Conn Bidg.
Elkhart, Ind.

QNN

Worlds Largest
‘Manufacturers of

B WBAND INSTRUMEFTSM ) =
{SEND FOR THIS FREE BOOK ON |
_YOUR FAVORITE INSTRUMENTS

Play the Hawaiian Guitar
like the Hawaiians/

Only 4 Motions used in playing this fascinating
instrument. Our native Hawaiian Instructors
teach you to master them quickly. Pictures
show how, Everything explained clearly.

Playin Half Hour Easy Lessons
After you get the  Even if you don't
four easy motions know one note from
you play harmonious another, the 62
chords with very printed léssons and
httle practice. No clear pictures make
Erevlous musical iteas¥to learnquick.
nowledge needed, Pay as you play.

GIVEN when you enroll

—a sweet toned

HAWAIIAN GUITAR, Carrying Case
WRITE AT ONCE for attrace and Playing Outtit

tive offer and easy terms,
Posteard will do. ACT ! Value $18 to $20

No extras-everything included
ENOQR [ 2nd other coursea. The eame thorough instruction on Tenor
BANJO ) Benig. Violin, Tiple, Tenor Guitar, Ukulele, Banjo Ukulele.
\ Well-known instructors. Write for full information.
FIRST HAWAIIAN CONSERVATDRY of MUSIC, Inc.
9th Floor, Wooiworth Bldg., Dept. 240, New York, N. Y.
Approved as a Correapondence School Unaer the Laws of q‘c State of

New York—Member National Home Study Council.

25 POWER $1
GERMAN POCKET MICROSCOPE

A marvelous German 25 power microscope, size of Dencil.
Enlarges dismeter 25 times, nrea 625 times.  Fine lensca give
extra large field and great light. Only 434 inches 3 34 inch;
weighs but 14 ounce. Used in srhools and colleges thruout
the conntry.  Fine for biology, geolozy, botany, nuture study,
exumining stamps, finger prints, insects, cloth, metals, photo
grapha and thousunds of other things. Equipt with Smndy
fountain pea clip.

$1 prepaid. Money back gnarantee. Discount for 6 or more.
Over 200 Glasses

BINOCULARS Al makes--$1-$110

Everything in binoculars, field glneses, telescopes and optical
instruments. ‘The finest and largest assortment in America.
Catalog gives ull information how to choose the best for YOUF
individual needs at the LOWEST PRICE.

Try America’s Leading Binocular House First

DuMaurier Co., Dept. 179, Elmira, N. Y.

|[RAISE CHINCHILLA
e

AND NEW ZEALAND WHITE

2 FUR RABBITS
In Your Back Yard

We supply stock and a market for all
you raise. 36-page lllustrated book
and catalog, glsocory of FUR FARM- E
ING magazine tells how to raise .
rabbits successfully, all for 10 cents,
% STAHL'S OUTDDOR ENTERPRISE CO., Inc,
1086 Outdoor BIds., Holmes Park, Mo.

In September Amazing Stories

“The Troglodytes.” by Fred M. Barclay; “‘Free
Energy,” by Harl Vincent; '“The Translation of John
Forsythe,”” by Edmund W. DPutnam; “The Iassing
Star,” by Isaae R. Nathanson; ““Skylark Three’* (a
serial in three parts), Part I, by Edward Elmer
Smith, Ph.D.; and "*The Inferiority Complex,” by
Miles J. Breuer, M.D.
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Beautify Your Garden

(Continued from page 420)

desirable, as when the chain holds a flower
basket, other sorts of wood could be used.

For rustic fences, secats and summer
houses, the tree branches used for the
uprights should be about three inches in
diameter and tolerably straight. For very
light fencing-work posts may be driven in.
The parts buried must be preserved in
some way from rotting. In clay soil posts
rot' slowly, while in sandy and alternately
wet and dry soil they rot comparatively
quickly. Thus, packing clay round a post
bottom is a superior way of preserving
it to ecither tarring, creosoting or charring
it. One further point with regard to pre-
serving the wood: take care which way
you place your rustic posts. Moisture has
a tendency to pass along a piece of wood
in the same way as it does when the tree
is growing. So, that rain shall not quickly
rot a post, place it in the position in which
it grew.

The horizontal rails of a rustic fence
may be fairly regular. They must not be
merely nailed to the uprights but mortised
and tenoned into them, or a halfing joint
used. The wood is round and work se-
cured with only nails is very weak in
reality and looks weaker. We show the
sort of joints to be used and the modi-
fications which will be necessary so that
the roundness shall not make the joints
ugly. For instance, the shoulders of the
tenons must be hollow as illustrated and
not flat. This is quickly effected with a
gouge.

GARDEN EDGING

The simplest rustic fence is constructed
with half-round palings nailed on to the
horizontals. Another way of fencing is
a sort of strong hurdling, which is suit-
able for fencing the outskirts of a large
garden. The posts and horizontals are of
round sections and the tenons are a fairly
close fit. Often, however, they are shaped
with the axe only. It is worthwhile here
to note the procedure when a new post
has to be put in a fence of this sort. It
is hardly likely that the stump of a garden
fence post will give much trouble when
you try to get it out. The bottom of a
post can usually be got out by sticking
something in the hole and pulling.

The old post having been removed, leav-
ing the horizontal rails free and in good
condition, a new post must be mortised

-

;U
POSTS POINTED  WRONG

POINT

to tally with the old one. To get the
proper depth for the hole, deepen the
existing one slightly. It is easier to fill
up the hole a little with rubble .than to
dig it out when the post is in. Put the

rails into the bottom, mortise first, and
gently lower the post into the hole, placing
the rails in position consecutively. If the
post is too low pack up the bottom with
broken brick or stones. To replace a
broken rail on this sort of rustic fence
do not take out two of the posts, but
make a long tenon on one end of the
new rail and drive it into one of the mor-
tises until the other end clears the opposite
post and can be driven back again mto its
mortise.

The upper left-
hand cut is a fence
which can be made
very low as a gar-
den edging or up
to three fect as a
fence. Taper the
cross stakes on all
four sides, if
square, to make a
point, and sym-
metrically to a
point if round.
The type shown is
seen in both rustic
and trellis work,
If in rustic work,
strips may be straight branches cut in
halves down their length.

Where time can be spent on the work
in searching for suitable pieces of wood
and in mortising, a good design for the
top of a rustic fence is as shown. The
center boss is a close grained piece of
oak, elm, alder or beech. The diagonally
placed pieces are mortised into this and
secured at their opposite ends with nails.
The dotted lines indicate another form.
Suitably curved pieces of wood are mor-
tised and tenoned into the horizontal and
vertical main pieces.

L‘”,_:—TJ

P

STRONG
RUSTIC FENCE

Over and Over Again

(Continued from page 404)

started doing stunts, and what I would
do if I were afraid! But the time passed
quickly, and, after consulting my altimeter,
I decided tn start barrel rolling. I made
sure cverything was all right, pushed for-
ward a trifle on the stick, pulled it into
a corner, and went into my first barrel
roll. I had to watch carefully to come
out straight. But after it was over
knew there was nothing to be scared about
and did thirteen in rapid succession. By
that time I had lost considerable altitude,
and had to climb a bit before doing any
more of my stunts. Then I did twenty-one
without stopping to gain altitude.

While climbing a second time I looked
down to see if I could discern the markers
on the ground. They were very plain, and
a completed cross told me I had done at
least thirty rolls. Then I did thirty-two
more, one after the other.

My sixty-seventh roll was not perfect,
so I thought I'd call it a day. It was
better to stop now than do something
wrong and be sorry after. At 1,500 feet,
directly over the airport, I cut my motor
and glided, in two complete circles, to a
landing. This is required in taking a test
for a pilot’s license, and, as I had done
it many times with Mr. Lund, I felt sure
I could do it myself.

When I landed, I taxied back to the
hangar where the boys were waiting to
congratulate me. My husband gave a sigh
of relief, for although he was confident
I'd come through all right, he couldn’t
help worrying while I was so high up,
all by mysel{.
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I ot
you pledge

yourself to secrecy we will
teach you the secrets of

Real Professional

Dr. Harlan Tar-
bell, internation-
ally known maﬁi-
eian and teacher
of some of
world’e greatest
magicians

Learn to be a |
Magician

For thefirst time in the history of Magic the

. age-old, sacredly guarded secretsof the Mys-
tic Art are being revealed. Now at last you
can learn to be a Real Professional Magician.
es, and you can learn this wonderful
art easily and quickly AT HOME. You are
taught the mysterious Principles b{rwhxch
the Professional Magician works., You are
taught everything
from wonderful im-
promptu effects to
massive_stage illu-
gions. But before
you can study, you
mustsign the Magi-
cian's Solemn
Pledge of Secrecy.
This means that
you are getting the
guarded secrets of
the Magic Profes-
sion. Think of that}

Write for Details!

TRt el g (M Mail coupon now

n:,::" You? for the free Magic

2 literature telling all

about the great Tarbell Course in Magic. Get gur

w Prices and Easy Payment Plan. No saleg-
man will ever call, bother or annoy you. .

Tarbell System, Inc., Stadio 14-26
1926 Sunnyside Ave., Chicago, Ill.

SLELLECEL LI Lttt eiiy
Tarbell System, Inc., Studic 14-26 "
1926 Sunnyside Avenue, Chicago, Ill. g

Gentlemen: Without any obligation send me your
free literature and information all about your won-
derful ““Tarbell Course in Magic.”* Also tell me about
your Low Prices and Easy Payment Plan.

EarnBig
Money | |

There’s a big demand
for Magic entertain-
ment, agiciana get
big money. Dr. Ter-
bell getn ms high as
$260 for a half hour’s
work. Unlimited op-
portunities for you!

Name

Address
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A5 A ROWING
MACHINE

10 CABLE .
EXERC! SER .

!
Eight Improved
Mauscle Builders

Fnaily mnster feats which now seem difficult.
If you want physical culture for health this
equipment is_whut you need. AVE AT
LEAST MALF! We furniab ten cable chest
oxpunder adjustalle to 200 lbs. resistance.
Made of new live extra strength rubber to
give resistance needed for sure muscle devel-
opment. P'air of patented hand eripa de.
velop powerful grip and arm. Wall exercising
Darts d%velop back, arms und lega. Head strap
pettits esercise of neck
muscles. Develop lez | GUARANTEE
muscles with foat strap— Entire satis-
gives speed. endurance, | faction guar-
illustrated course anteed or
shows how to develop any money back.
partof body.
SEND NO MONEY

Send name and address, We send all by re-
turn mail, Pay postman $3.75 plus postage,

MUSCLE POWER CO. Dept. SC-9, 150 Nassa
Street, New York

“Dependable ‘B’ Battery Power”

For long and short wave receivers. Prices
reasonable. Also “B” Dbatteries operating
from 32 to 110 volt D. C. farm lighting systems.

Write booklet.

interesting
See Jay Battery Co., 911 Brook Ave, N. Y. C.

for our free

vFREE BOOKS of
BUSINESS HELPS

We publish over 200 Home Study Books, each a complete
treatise of its subject. We have one or more for you.
Books on
{J Commercial Art
[] Lettering
[] Advertising
[J Sign Making

[J Decoration_
{1 Automobiles
[ Battery Work
[] Electricity

{1 Radio [ Carpentry
[J Aviation [J Building
[ Painting [0 Contracting

[0 Silk Screen Process []Sheet Metal Work
and many other subjects. All fully described in our
FREE CATALOG. Check the subjects in which you are
interested and write today.

FREDERICK J. DRAKE & CO., Publishers
Room 150—179 No. Michigan Blvd., Chicago

Drake books are for sale in all book stores

TearnMusicsion.

A Complete Conservatory Course
Easy as A'B'c on your favorite instrument, un- #
der Master Teachers. Youwill be amazed and delighted |
that music can be made go easy and interesting. Over
300,000 enthusiastic students. Low cost, easy terms,
Courses in Piano, Violin, M. andollin,Cornet,Orgu.n,
Trumpet, Spanish Guitar, Hawaiian Guitar, Banjo,
Tenor Banjo, Accordion, Saxophone, Clarinet.
Personal instruction under artista. Satisfaction guar-
anteed. Send for Free Catalog; gives full details,
NATIONAL ACADEMY OF MUSIC
Dept. 349 702 East 41st Street, Chicago
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Traveling—Straight Down
(Continued from page 408)

a point 8,000 feet above Loundon. The mis-
behavior of his ’'chute on this occasion
stimulated an English artist, Robert Cock-
ing, to try to build a better one. The
Cocking ’chute was braced with wires and
slats to hold it rigid. It didn't work,
hut disintegrated near the end of a 5,000-
foot drop, and the inventor was killed.

The ballooning craze that swept the
western world in the latter half of the
Nineteenth Century brought two men, Van
Tassel and Baldwin, to the top of the
parachuting heap. They and their appren-
tices practically monopolized the business,
developiug around it a thousand odd and
dangerous tricks to satisfy the demand
for thrills on the part of the spectators.
But the ’chutes employed by these per-
formers were all of the “attached” type.
The “free” ’chute was developed by Char-
lie Broadwick and A. Leo Stevens.

In the Broadwick ’chute, a cord at-
tached to the balloon or plane pulled the
canopy from its pack. Stevens, however,
devised a rip-cord, thus making the ’chute
and its wearer completely independent of
the craft on which they ascended, and
minimizing the chances of fouling the
lines.

The gods had their usual laugh at prog-
ress when they permitted the Stevens
‘chute to be used solely for exhibition
jumps, while birdman after birdman, in-
cluding such fellows as Lincolu Beachey
and Cal Rogers, plunged tn frail planes
to their death. They continued their
chuckles when the center of interest swung
to the Broadwick ’chute and the govern-
ment bought a few and—Ilaid them on the
shelf, while the War came on apace. Their

S

a

Irving Air Chute Co., Inc.

The Irving parachute for passengers is car-

ried like luggage, but can be instantly

attached to the snaphooks on the harness,
in case of emergency.

mirth hardly abated while the army flyers
of all the warring nations hatted the earth
in distorted heaps until the fall of 1917.
Nor when, following the example of the
Germans, the Allies began to equip their
pilots with alfached ’chutes, which fouled
i emergencies and carried the pilots
swinging down to a last fatal slam beneath
their disabled or flaming ships. One is
not sure that the gods sobered either,

when after the struggle the United States
spent three-quarters of a million dollars
to rediscover the free pack, rip-cord op-
erated ’chute, apparently ignorant of the
fact that it had already been invented
and demonstrated by Stevens—whom his
country had kept busy building attached
‘chutes for the halloon corps during the
War!

But after the fighting the American
army did develop a satisfactory free para-
chute. A group working under the direc-
tion of Major Hoffman, at McCook [Field,
achieved this objective in 1919, And Les-
lie Irvin, a civilian, made the first success-
ful jump. A contract for the first lot of
the new ’chutes was his reward. As chief
engineer of the Irving Air Chute Com-
pany, he has furnished and is furnishing
a good share of the world with improved
forms of the ’chute developed by the
Hoffman outfit, distinguishing feature of
which is the pilot 'chute—a two-foot can-
opy sprung into the air-stream when the
rip-cord is yanked, hauling the main ’chute
in its wake.

In 1924, James M. Russell, one of the
Hoffman group, resigned from the army
and developed a new type of ’chute, the
“lobe,” primarily for commercial trans-
port use. He eliminated the pilot canopy
and added an in-curving skirt, through
the lower edge of which the lines passed
to the ’chute proper, but to which they
were not attached. This was the “lobe”
that gave the new ’chute its name.

In tests here and abroad the lobe
’chute opened faster with less shock,
opened more positively, and swayed less
in descent than any other ’chute tried.
The lobe feature permitted the air pres-
sure inside the canopy to adjust itself to
the varying air pressures met as the de-
scent was made. After intensive experie
ment, Russell succeeded in making the
’chute operate positively in many tests,
regardless of the manner in which it was
folded or of the position of the lines.
The new ’chute was practically “foul”
proof.

The next big practical development of
the ’chute probably will be the canopy
which will lower to earth, without damage,
a whole plane with its cargo or passengers.
Nor, from all reports, will this develop-
ment be long in arriving.

Note.—The basis for this article is the material
contained in Parachute, a book by Charles J. V.
Murphy, published by G. P. Putnam’s Sons, 1930.

Solution to

CROSS-WORD PUZZLE

On Page 448
s
0
0
1

O

NN Oy

EEERE R ERE

9
8
3

\]N
NN [~

NNQ)N-

| Q0 ~~ O~
L JLe JRGIE SNANG)

oom!u.m |
PR )Y
~J
AN |0
Q| O |6~

o \O
Qo O

ola Yyl e

~IIO NI
V0N NN Qo

LN

.o\w‘\ut\
0|\ [0
LN O

W




September, 1930
A Rock Garden

(Continued from page 404)

to this purpose. Particularly effective are
the sedums, the thick-leaved little succu-
lents which ultimately spread over the
rocks and bloom with tiny blossoms at
various periods, forming a most attractive
carpet of several shades of green
Cotyledons are also desirable, as
are creeping veronicas and belllowers,
valencias, thymes, candytufts, helianthums,
saxafrages, campanulas and a seemingly
endless list upon which your local nursery-
man will advise you for proper groupings.
Pockets can be made for dwarf tulips
and grassy pinks, and bright yellow alys-
sum saxatile set out at the base.

By all means arrange a background of
shrubbery or, as the writer did for quick
growth, a trellis with vines such as honey-
suckle or even morning glory, while the
more leisurely English vy is growing.

If you have a sloping area in your lawn,
one too steep to retain moisture for con-
ventional plantings, a sloping rock wall
can he constructed similar to the rock
garden illustrated which will greatly im-
prove the vista.

Electric Fingers
(Continued from page 414)

card, which pertains to the color and ten-
ure of farm operators.

The cards are placed in the hopper of
the sorting machine, and are automatically
fed one by one through the machine,
which electrically sorts them into the cor-
responding pockets of the machine. The
principle upon which the machine operates
is that of an electrical contact through the
punched holes. Twelve pockets correspond
to the positions in each column of the card.
Accordingly, the cards that are punched
in the first position of the given column,
which denotes that the farm operator is a
white owner, are sorted into the cor-
respouding pocket of the sorting machine.

This marvelous device, the clectric sort-
ing machine, operates at a speed of 400
cards per minute. Kach card pocket holds
approximately 800 tabulating cards and is
equipped with an automatic pocket stop
which operates when any pocket is full.

After they have been classified, the cards
are ready for electric tabulating and ac-
counting machines hy means of which totals
are aggregated and printed. The cards are
placed in the hopper of the tabulating ma-
chine, and are automatically fed one after
the other through the machine at a speed of
150 cards per minute, adding the amounts
upon counters, and stopping at the end of the
group and printing the totals. Now, let us
examine the printed result sheet in the
carriage, to find the auswer to our quest
for statistics concerning the number of
white owners, colored owners, white rent-
ers, and colored renters in Kiowa Town-
ship, Pittshurg County, Oklahoma. There
on the result sheet we have our answer!

The magnitude of the task of tahbulating
the data of the Fifteenth Decennial Census
is shown in the facts that more than 400.-
000,000 tabulating cards are being used in
this giant statistical enterprise; more than
200,000,000 in the Census of Agriculture,
170,000,000 in the Census of Population,
and many millions more in the Censuses of
Manufactures and Distribution. The Ia-
ternational Business Machines Corporation
is furnishing the tahulating cards as well
as other tabulating equipment, supplving
key punches, verifying machines, electric
duplicating key punches, electric sorting
machines, and electric tabulating and ac-
counting machines.
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Travel On
Uncle Sams’
Pay Roll

Commence $1900 Year

Many other U. S. Government Jobs open to Men and Boys 18 up

CITY MAIL CARRIERS
GENERAL CLERKS
INSPECTOR OF CUSTOMS

POST OFFICE CLERKS
RURAL CARRIERS
IMMIGRANT INSPECTOR

[ These are all steady positions. U. S. Government employees get their pay for full twelve ,====——=—c

| months every year.

RAILWAY POSTAL CLERKS PG
Railway Postal Clerks now commence at $1900 a year, being paid on the first s Dept. M 177,
and fifteenth of each month. $79.16 each pay day. Their pay is quickly in'/ ROCHESTER
creased, the maximum heing $2700 a year, $112.50 each bay day. They get N. Y.
extra allowance for hotel expenses when away from home. /
Rush ¢ 5
PAID VACATIONS A charge (105 il ger

seription of the position
checked below; (2) Free
copy of 32-page illustrated
hook, ““How to Get a U. §

Railway Tostal Clerks, and all Government employees, get a yearly vaca- Q‘?’
tion of 15 working days (ahout 18 days). On runs they usually work J
days and have 3 days off duty, or in the same proportion. During this

off duty and vacation, their pay continues just as though they were Government Job’’: (3) Tell me
working. When they grow old, they are retired with a pension. O’ how to get the position checked.
QQ ..Railway Postal Clerk
CITY MAIL CARRIERS—POST OFFICE CLERKS o ($1900-52700)
Clerks and Carriers get $1700 the first year regular and automatically in- O .. Post Office Clerk.. ($1700-$2300)
crease $100 a year to $2100 with further increase to $2300. They also have &) cit 9 2
15 davs’ vacation. Examinations are frequently heid. City residence is &7 --City Mail Carrier..($1700-52100)

unnecessary. é’v .. Rural Mail Carrier... ($2100-$3300)

GENERAL CLERKS—FILE CLERKS

.. Inspector of Customs.......($2100 up)
(Onen to men or women 1§ or over) ..General Clerk—~File Clerk..($1260-$2500)
Salary $1260 to $2500 a year. Pleasant clerical work in the various /' ;o oigeant Inspector ........... ($2100 up)

departments and otfices at Washington, D.
country.

C., and throughout the
/ Name

Get Free List of Positions
FILL QUT THE COUPON. Tear it off and mail it TODAY / Address
—_—i . ’

Use this coupon before you mislay it

A LNV o

Buying
for §
Contentment g

VN

It 1S not uncommon to buy something that momentarily
attracts your attention and to scold vourself afterwards
for buying it. .

Advertising helps you to use vour family budget
carefully—wisely—and saves you from after-regrets.

NN NN NN UN

In the advertisements of this magazine you see the
) worth-while enduring products spread before you—

PR

Knowing them before you buy—you are able to judge
intelligently your needs. Never are you rushed into
buying; into having first—and scolding afterwards—

Advertising gives you honest information before vou
buv. You have a reliable guide and index to help you
{ plan your purchases wisely and carefully.

Read the advertisements! You will find that they
make vour money go farther—and that you will be
( satisfied with your purchases long after you have
) bought!

PN
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A Complete New
200 Detective Nove

In Magazine

Form—Only

25¢

O you know that you can
buy a New Complete Detec-
tive novel at your local newsdealer
at a price that is only one-eighth
the cost of the same novel when

put out in bookbinding? Well, you
can!

Every month your newsdealer has a
brand Complete Detective
Novel waiting for you—a rip-snortin’
thriller, tense with mystery, crowded
Just
the kind of crime mystery that will

new

with exciting, puzzling action.

bring you keen, intriguing, mind-
exercising recreation—just the kind
thousands of people gladly buy at
$2.00 per in bookstores! "And it will
cost you—not $2.00—but only 25c.
For example, the September COM-

“Calhoun dead! Murdered
—almost under her very
eves! Who? How? Why
this second murder?”
Read the September COM-
PLETE DETECTIVE
NOVEL.

“I threatened to shoot, but she
only laughed and laughed.”
tration
HYDE MURDER CASE” in the
September COMPLETE DETEC-
TIVE NOVEL.

Hlys-
“THE JEKYLL-

from

(;7!; .
S

PLETE DETECTIVE NOVEL, now

on sale, contains

“THE JEKYLL-HYDE
MURDER CASE”

by that internationally famous mas-
ter of crime literature, Madelon St.
Denis.

In this story the great girl sleuth,
Tam O’Shanter, faces the most baf-
fling case of her career when she
attempts to solve the murder of the
beautiful Leslie Carew, social leader

and drug addict.

Seven astounding clues to the murderer
lie near the denuded body.
dence points to seven possible suspects.

The evi-

Yet only a genius could have discovered
the true murderer. Can you? Try it in
this new great Tam O’Shanter mystery.

COMPLETE DETECTIVE NOVEL
MAGAZINE is such a bargain at 25¢
that newsstands quickly sell out. BUY
YOUR COPY TODAY!

COMPLETE
ETECTIV
NOXEL
NOW on Sale -:- Buy It TODAY!

Septembher, 1930

Basement Plan Awards
(Continued from page 410)

marvel at a basement room as livable as
ours. Needless to say, we do most of our
entertaining down there. It is well lighted
with four casement windows. The walls
and ceiling arce kalsomined tan and the
floor is cement which we some day lope to
cover with a flagstone linoleum. However,
now we have painted the floor red and
have a large rug over it which makes it
comfortable and warm. There are two
ceiling lights and floor plugs. The two
radiators are on the ceiling which saves
space and keeps the room heated more
completely. The woodwork and radiators
are painted brown.

Carpenter’s Bench Included

In the picture one can see the door into
the storeroom. One window is sufficient
for this room. Here our luggage is stored
and a carpenter bench affords practical
recreation. Conveniently near is the door
to the furnace room where the oil furnace
is located and where the fire logs are kept.
This room is kalsomined white and stays
that way. The other door from the store-
room leads to the maid's room which is
kalsomined in green. There are two win-
dows which insure ventilation and protect
against dampness. A ceiling radiator heats
the room. On the floor is a large congo-
leum rug and small rag rugs. In the hall-
way off the storeroom is the shower. In
order to save space the shower was put
between the basin and the toilet as the
room is only three feet wide and about
six feet long. This we find very con-
venient and most practical. The other
door from the hallway opens to the laun-
dry. It is a good-sized room with plenty
of space for two clothes racks, an ironing
board, closet under the back stairs, two
laundry tubs, a large table and shelves
for canned goods. This room is also kal-
somined in green. Two windows and ceil-
ing radiator insure quick drying. There is
a ceiling light and lights over the laundry
tubs.

There is absolutely no sense in having
a dirty basement and waste space is al-
ways untidy and dirty. Therefore, if you
have a basement, old or new, start plan-
ning right now. Cement it first—it is
easy to clean—a few pails of water work
wonders. If it is poorly ventilated and
dark, cut some windows and put in lights.
But plan first. Decide how you will want
to use it and then get to work. You will
be surprised and pleased, your friends
will admire and envy you. You will add
to the value of your home greatly, too.

- $5,000 FOR PERPETUAL
> o8 MOTION

* The editors have received thousands of
different designs of perpetual motion de-
vices, and have received hundreds of cir-
cular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive
these letters, there are thousands of others
in this country who get similar letters
and who fall for the claims made in the
numerous prospectuses giving the earning
capacities of the various machines.

Most of the shares of stock for these
perpetual motion machines are being sold
at a rate of $1.00 per share, although some
inventors are trying to sell shares of
stock at $100.00 per share.

Therefore, the editors of this publica-
tion say, “Just come in and show us—
merely SHOW us—a working model of a
perpetual motion machine and we will
give you $5,000.00. But the machine must
not be made to operate by tides, winds,
waterpower, natural evaporation or hu-
midity. It must be perpetual motion.”
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Awards in Workshop
and Handicraft Contests

Home Workshop Contest

Ended July 15
First Prize $10.00
B. E. Rogers, Raleigh, N. C.
Second Prize $5.00
Dale R. Van Horn, Lincoln, Neb.

Handicraft Contest

Ended June 15
First Prize $25.00
John Steinke, Cleveland, O.
Second Prize $15.00
Gale Vance, Lincoln, Neb.
Third Prize $10.00
J. E. Lovett, Lancs.,, England
Fourth Prize $5.00
Elmer Verburg, Grandville, Mich.

Science and Invention

ing the position of
the prime mover. My
jig-saw is necar the
center, in line with
my wood lathe, and
is operated by an ec-
centric rod on the

pulley; it is con-
nected with a guide
which holds it in po-
sition, and above the
table is another guide
placed on a 24 fas-
tened to a joist. A
coil spring raises it
when the eccentric
pulls it down. By
placing the motor di-
rectly under the
lathe pulley I oper-
ate both machines
without changing its
position. I am 71
years old.

Above appear a photograph and a sketch showing the workshop
of B. E. Rogers, Kaleigh, N. C., winner of First Prizc in the
Workshop Contest closed July 15. It scores high in complete-
ness, compactness, practicability, and ingenuity of arrangement.

MyWorkshop

By B. E. Rogers
First Prise Winner,
Workshop Contest

Y floor space

is only ten by
eighteen feet. I have
a combination rip-
saw and jointer,
placed in line with
an emery wheel near
a window at the
rear. My motor is
on block wheels, per-
mitting me to run
either unit from the
same belt by chang-

Note Important
Announcement on
Page 468, Relative
to These Contests.

. -

The compact, practical basement workshop of Dale R. Van
Horwn, awarded Second Piize in the Workshop Contest.

The mo$t fascinating city in the world and
the world’s fadtest growing city. LOS ANGELES,
the center of America's most rapid clectrical '\
development is the ideal city in which to live

and prepare for success in ELECTRICITY? i

Bc a GRADUATE ELECTRICIAN! \ :
National is an approved trade school where in "\
six to nine months you become fully qualified 32
as a practical, competent ele@rician .. . prepared
to take your place in the important indutry
where employment awaits graduates of this in- i}
stitution.

An Approved “SCHOOL OF SHOPS”
A suff of competent instru@tors train you thor-,
oughly in all branches of eleétricity. You sccure
pratical experience by actually working upon
thousands of dollars worth of modern eleétrical
machinery and cquipment...the most completely §
cquipped trade school in America.

A Steady, Profitable PROFESSION .
The great ele@rical ficld offers ever increasing
opportunitics for trained men. Millions of dol-
lars are being spent cach year for ele@rical
developments, thousands of properly schooled 3
cle@tricians are required to keep pace with 5‘ :
the growth of this gigantic industry.
25 Years Old...22,000 GRADUATES!
National is a million dollar insticution, right
in the heart of beautiful Los Angeles. No
age limit...no previous experience neces-
sary...§tart any time of the year. Guaranteed
unlimited émployment service to grad-
uatesand o Students wishing to earn
expenses while learning.

S

NATIONAL ELECTRICAL SCHOOL
Dept.301-EE, 4006 Figueroa St.,

Los Angcics, California

Send me your big frec illustrated catalog of Electrical Opportunitics
showing how I can lcarn quickly
Nam
Address.

4pe.
3

ELECTRICAL

sCHOO
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What Made His
Hair Grow?

Read His

Mr. H. A, Wild, whose
photogranh appears at the
left, is among those who
acknowledge complete satis-
faction from the use of
Kotalko.

“*New hair came almost

' he writes,
“and kept on growing. In
a short time I had a splen-
did head of hair, which has
been perfect ever since.’
This statement by Mr.
Wild is but one of many
which _ voluntarily attest
that Kotalko has stopped
falling _ hair, eliminated
dandruff or aided new,
luxuriant hair growth where
the roots were alive.
Hair roots that remain
in the scalp long after the
urface  hairs are lost

power through proper en-
| couragement. The process
of hair growth depends
on the hair roots and the
nourishment they receive.
new hair growth through

Women also
KOTALKO. Many testimonials from men and women
whose health was undoubtedly good and whose hair
roots were not dead.

Is your physical condition equal to theirs? And are

report

your hair roots alive but dormant? If so, they may be
gort of invigorant. Soid by busy druggists.
Yo prove the elﬂcacy of
Free Box and chl‘dren s hair, the pro-
ducers are giving Proof Boxes.
Please send me FRELE Proof Box of KOTALKO.
Name ..

stimulated into growing hair thro||§h Kotalko, the right

Kotalko, for men’s, women's
Kotal Co., G-300, Station O, New York
Full Addrcss. |

AN
EASIER Way
toPopularity

PLAY your way tofavor witha
sweet-toned, easy-playing Pan-
Amecrican. You leatn popular
music quickly. Fun, popularity,
increased income ! Choose any
instrument — Pan-Ameticans ar¢
the only complete line of na-
tionally-advertised, factory guart-
anteed, moderately priced instru-
ments made. Free Trial; write for
lx(era(ure mentlon instrument.

PAN-AMERICAN

Band Instrumentand Case Co.
905 Pan-American Bldg.
Elkhart, Ind.

¥ CINUINE 280 POWER mcnosmpy

An educational and entertaining instrument €hat cne
ables oil to see and know life invisibic to the naked eye.
Thritle and fun kalore! BSee tiny bugs grow to propor-
tions of mreat elephants.  See plant and mineral life
revenl amazing v\onder! m lorm and color.  Made junt
like microrcopes usei physiciana, scientisin,
Now only $3.98. Could uumlv well for $10 and
Adjustable lens of 240 power! $
bulunce (§2.98 plus postage) when postman deliv
1f not entislied return vuthxn 5 days and your money will
be promptly refund

Ideal for Students'

A wonderfui help in studying
science, botany, eto. Never
berore has such a wanderful
instrument been_ offered at
the amazing low price of
$8.98.

DEA\LERS
TEACHERS
WRITE

OUR
PROPOSITION!

R. B. SPECIALTY COMPANY
Dept. K-340, 220 E. 3cd St., Cincinnati, 0.

New Gland Health
\V OULD you like to again emoy life e ﬁr

—with strength and health? Do
you suffer night risings, pains in back,
jegs, feet-—constipation, etc.? Science Men
has made an amazing discovery for
you—a new drugless home prostate Past
gland treatment. Endorsed and used
by many doctors. Over 100,000 users. 40
Sent on trial. If you don’t feel 10
years younger in 7 days, pay nothing. e
Write for offer and daring free book of facts for
men past 40, W.J. KIRK, Pres., 4533 Morris Ave., Steubenrille, O

_Letter for the Answer

Science and Invention

We Have to Clear the Way
for the Biggest and Best

O give a clear field for what we be-
lieve to be the higgest and hest contest
ever staged in the practical mechanics line,
the editors have decided, somewhat regret-
{ully, to suspend the Home Workshop and
Handicraft Contests for the time being.
This does not mean that we shall not
be pleased to receive from our readers
photographs and descriptions of their
workshops, or illustrated constructor de-
tails on things they have bhuilt.
contrary—we shall make a point of ac-
cepting them for publication if in our
judgment they are suitable, paying for
them at our regular rates. But we {feel
that the contest for which we are pre-
paring demands, by its very excellence,
the center of the stage. And we believe
that next month, when the details are di-
vulged to you, you will agree with us to
the limit.

AVE You Read the

Very Interesting First
Prize Basement Plan Story
on Page 410P Watch for the
Others—to Be Published in
ScieNncE AND INVENTION for
QOctober and November |
Respectively.

Make a Jewelled
Table Lamp

(Contimued from page 439)

six riser pieces and bend them in the same
manner as shown in Fig. 5 for the panel.
Solder the six picces with just a drop of
solder to the corners of the top piece. Now
set the tower on the shade and lightly
solder it on the inside. If the tower 1s all
true, sweat solder in place on all corners
of the tower. Solder in the little clips on
the top piece to hold the glass or parch-
ment in place.

To complete the shade, solder on the
middle clip, and along the edges of the
panels, so no light will shine through the
crack of the lamp. Cut a dozen little sliv-
ers of metal which you solder along the
bars of the hottom design, so thev can be
bent over to hold the glass in place.

Cut six pieces of hexagonal brass
or iron rod 20 inches long for the stand
and with a mallet bend the bottom curve
over a block as can be seen in Fig. 8. Bend
the larger curves by hand over a bhlock.
(Fig. 9.) Tit each piece to the layout
drawing vou made of the leg. Saw a
shoulder on the hottom of each leg as indi-
cated in the lavout drawing of the leg
(also see Fig. 10). The legs are fastened
into the bottom ring which can be cut
from a solid piece, but a piece of copper
large and thick enough for a ring would
cost more than all the other material to-
gether. Just as effective and a much more
inexpensive way is to cut the ring from
lighter copper, allowing 14 inch edges as
shown in the drawing, turning the edges
over with a hammer. Till this ring with
lead. Now pound a bevel on both sides
of the ring (Fig. 11). Put small hammer
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AN ADDRESS OF DISTINCTION"'

TOBACCO HABIT

BANISHED

FOR THOUSANDS OF MEN
QUICK, SURE, LASTING RESULTS

In most cases Tobacco Redeemer relieves craving for
tobacco completely in a very few days. An absolutely
safe, dependable, and thoroughly reliable treatment. No
matter how long the habit, or in what form used, all crav-
ing for tobacco usually vanishes when this pleasant, inex-
pensive treatment is used according to simple directions.
The treatment has helped thousands and should help you.
Your money returned without argument or question if not
satisfied. Write for free explanatory booklet and proof
of what Tobacco Redeemer hasdone for men addicted
to the tobacco habit. Send post card or letter today.

NEWELL PHARMACAL CO.
Dept. 884 Clayton Station St. Louis, Mo.

[EAR GAS &N

/—1100 Prolecnon—-/VoInjury( L5

Amazmg Invention. Has Size, Shape 7
and Appearance of a Fountain Pen—8UT 2
—it shoots TEAR GAS. A safe, effective 3
substitute for dangerous firearms. Just
point it—release safety trigger and—project a
Cloud of Blinding TEATR GAS. Instantly Stops,
Stuns and Incapacitates the most vicious
Man or Beast. No pormanent injury. Crimi-
Thugs fear Tear Gas mere than
Baete " Weeden in Stores, Ranks. Theatres,
Homes everywhere to protect life and F/lwp"ty
No_skill required. It‘lealD protector for otor!sts
and W Shoots far enough 50 &s not
same Tear Gas Shells as Omc|al Pollce
Pment. Precision built. Not a Toy. Guaranteed Perfec
Here is lhe ONE BIG SELLING sensation of lhe
ar, Quick Profits. Everyone who sees

New Dlscovery

STATIONS all over the earth
now come jn loud and clear.

Regular broadcast band. Super-
powered HF Mastertone
with new rejecting amplifier

gets them.. Patented system
amazes experts. FREE booklet
explains all. Send for it NOW/
High Frequency Laboratories
390|]N Claremont Av.,Dept.C,Chicago, U.S.A.

Make money taking pictures. Prepare quickly during
spare time. Also earn while you learn. No experience
necessary. Mew easy method. Nothing else like it.
Send at once for free book, Opportunities in Modern
Photography, and full particulars.

MERICAN SCHOOL OF PHOTOGRAPHV
Dept. 1426 3601 Michigan Ave. Chicago, U. S, As
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Training Glider Available in Three Forms

EVALLE

= LUSMER FIELD

Y SCHOOL S AYIATION .

One of the Imperial German Ace jobs assembled at the Pine Valley School near Camden,
New Jersey.

THE Imperial Aircraft Corporation of
Camden, N. J., offers its German Ace
primary glider either as a completely as-
sembled ship, or as a partially assembled
but completely manufactured ship, or as
a ship partlv in the rough (plywood parts
in sheet form), complete except for wires,
bolts, turnbuckles and covering.

The latter forms should appeal to glider
clubs especially. The third form—desig-
nated as Outfit Number 2—can be had for
less than a hundred dollars, f.o.h. Camden,
with a complete set of jigs for building
ribs, ailerons, stabilizers, elevators, and

rudder ncluded. Instructions for building
and tools come with the outfit.

The Imperial glider is described as a
training ship designed for rough use, con-
structed of seclected airplane spruce, ash,
and government standard waterproof birch

and mahogany plywood. All wires and
fittings are designed to facilitate quick

dismantling. The iuselage is of two-picce
design, permitting removal of the tail from
the cahane in a short space of time. The
wings also are of guickly detachable type.
The weight of the ship, empty, is 165
pounds and the wing span is 32°6”.

Jewelled Table Lamp

(Continued from page

marks on the flat part of the ring after
which you drill holes for the legs of the
stand, locating them from the drawing.
Now assemble all the legs tying them to-
gether with twine and square up your
stand. Set a ruler across the ring and on
it place two squares or right angles of
cardboard. Do this on several sides of
the stand to square it up. See lig. 12.
When your stand is all trued up, solder it
but only where the copper hands come.
Turn up the ring and solder the legs on
the under side so you can make a flush
job of soldering.

Hammer mark the rings to go on the
stand, soldering them on the back. Scrape
the solder down right into the copper so
the seam will not be noticeable. Glue a
piece of felt on the bottom to prevent
marring of furniture. The rim of an old
felt hat works to perfection.

Now make the stand holders {rom the
drawings, wrap the wider end on ecach
leg, hend up the other part, fold in and
fit over the seams in each panel. True
up your shade so it stands level on the

stand. Then solder the holders on each
corner after which sweat on a little trian-
gular re-inforcing piece. The close-up

of this stand-holder is shown in TFig 13.

Now for the socket bracket for the
lamp with a tower. The band iron 1s laid
out from the drawings and bent in a vise.
The photograph shows the copper support
fastened on one side. If you omit the
tower, you will only need a flat bar with
two sockets. The socket bracket with the
sockets is removable by taking off the
two nuts from the copper support. This
enables you to replace the hulb in the
tower.

Clean the lamp with dilute muriatic acid
or a weak solution of nitric acid. Make a
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swab by wrapping cotton cloth around a
stick and thoroughly wash the lamp. Keep
your fingers from the acid.

If you wish a bright copper effect go
over the entire lamp with fine sand paper
and steel wool. To preserve the bright-
ness of the copper, lacquer it with banana
oil. Most people, however, prefer an an-
tique finish. I{ you want green, bathe the
lamp with a solution of sal ammoniac and
water. This will have to be swabbed on
a good many times before vou get a fine
coat all over. For a dark tone use a
sulphide of sodium solution and bathe the
entire lamp with the mixture several times.
Sand the high spots as shown in Fig. 15.
Now wax the metal with a paste furniture
or automobile polish, Do not use a liquid
polish. You may hurnish the job with a
burnisher or any rounded piece of highly
polished steel. Wax it. Dburnish it, and
then rewax it. Always rub vour burnisher
in one direction. Burnishing is well worth
while.

Cement the jewels into place with am-
broid cement. Stones cemented with am-
broid are held strongly enough for all
ordinary wiping of the lamp. Should a
stone become dislodged, it can be easily
re-cemented.

A Soaring Pilot’s Story—by
Wolf Hirth, is one of the
features we have in prepara-
tion for October. Don’t
miss this personal view of
motorless flying, by a real
pioneer.
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“There s One Man
We'’re Going to Keep”

“Fp WiLson, 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.

“It’s been the making of him, too. He hasn’t been
here nearly so long as Tom Downey, who was laid off
vesterday, 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.”

Tow do you stand in your shop or office? Are you an Ed
Wilson or a Tom Duwney? Are you going up? Or down?f

No matter where You live, the International Corre-
spondence Schools will come to you. No matter what your
handicaps or how small your mecans, we have a plan to
meet your circumstances. No matter how limited your
previous education, the simply-written, wonderfully-illus-
trated I. C. 8. textbooks make it easy to learn,

This is ull we ask: Without cost; without obligating
yourself in any wuy, put it up to us to prove how we can
help you. Just mark and mail this coupon,

INTERNATIONAL CORRESPONDENCE SCHOOLS
The Universal University™
Box 6229-F, Scranton, Penna.

Without cost or obligation, please send me a copy of
your booklet, “*“who Wins and Why,” and full particulars
about the subject deforc which I have murked X:

TECHNICAL AND INDUSTRIAL COURSES
[l Architect Bridge Engineer
[J Architectural Draftsman Autonigbile Work
[J Building Estimating Plumbing [JSteam Fitting
L1 Wood Millworking Heating _ [J Ventilation
Conevete Builder Sanitary Engineer
O Contractor and Builder Sheet Metal Worker
Structural Draftsman Steam Engineer
Struetural Engineer Marine Engineer
[]Electrical Bugincer Refrigeration
[ Electric Wiring . . Locomotives
O Electrie Lighting Alr Brakes
[ Welding, Electric and Gas Train Operation
ETelegraph Engineer R. R. Section Foreman
[] Telephone Work R. k. Bridge and Building
[ Mechanical Engineer
[] Mechanical Draftsman
Patternmaker [ Machinist
[JReading Shop Blueprints
O Civil Engineer
O Highway Engineering
O Surveying and Mapping
[1Gas Engines [J7Toolniuker
(] Diesel Engines Fruit Growing ([JRadio
O Avlation Engines Poultry Farming

BUSINESS TRAINING COURSES

O BRusiness Management ORusiness Corresponlence
[ Industrial Management Olettering Show Cards
Ol ’ersonnel Management O Stenography and Typing

Traffe Management Complete Commercial
[ Accountaney _Dsigns
O3 Cost Accountant
£¢. P. Accountant O Ratlway Iﬂ’lﬂ Clerk
(] Bookkeeping Mall Carrler

Secretarial Work Grade School Subjects

Spanish O T rench High School Subjects
[1Salesmanship OIilustrating [J Cartooning
[ Advertising Lumber Dealer

Name..

Foreman
Chemistry [OJPharmacy
Coal Mining Engineer
Navigation
Agriculture
Textile Overseer or Supt.
Cotton Manufacturing
Woolen Manufacturing

[‘I[‘I'Il"['lﬂﬂ[‘ll’l [‘ID[‘I[‘IE‘H‘IF‘IH[‘I[‘H—IHHH

Street Address.

Occupation. ..

1f you reside in Canada, send this co

International Correspondence Schools Canadian, Limited,
Montreal, Canuda

Tools, Dies, Special
Machinery

Specialize complete
Manufacture.

MODELS MADE

ATLAS INDICATOR WORKS
817 W. Washington Blvd. CHICAGO, ILL.
Telephone: Ilawmarket 1854—2107

Complete 110-volt Elec-
tric Light Plant. Ideal
for Farms, Camps and
Summer Homes.

3139.00
Kuns household apbhliiances. Install
it yourself. Wiring, Fixtures and
].ﬂmps for 7 rooms, $I7.50. Also
larger modeis D. C. or A. C. Write
for eireul:
D. W. ONAN & SONS, 187
Royalston, Minneapolis, Minn.




470

Make Things With

e S E 1 M‘M @‘
Complete, Practical, Man-Sized
Workshop of Efficient Design

The Handi-Shop includes all necessary equipment
for woodturning, face turning, circular sawing,
scroll-saw work, sanding, drilling, dado and join-
ing work, grinding, buffing, tool-sharpening, and
carving. This complete, motorized workshop en.
ables you to work with wood easily, quickly, with-
out drudgery. Saves money on repair  work.
Opens splendid opportunity for full or spare-time
moneymaking., Full instructions and complete set
of blue prints included FREE!

10 DAY TRIAL 543X
n TERMS
You can have this husky electrie workshop for 10 Days’
Trial in your own home. Your choice of three convenient
plans of payment. Send today for FREK illustrated liter-
ature giving complete description of the many features of
the Handi-Shop.  Also complete catalog of full line of
Delta woodworking equipment, and details of 10-Day

Trial. Easy Payment Plans.
DELTA SPECIALTY CO. Dept. C930
Milwaukee, Wis.

1661-67 Holton St.
STEADY MONEY FOR
i INGENUITY

yﬂ’"’“‘"“ ‘

‘.‘ Now is the time to safeguard
i your future. There are
many good profitable trades
not subject to hard times or
4 slack seasons—trades meet-
ing constant, everyday hu-
man needs. .

A helpful Booklet on this subject is ready
for distribution without cost. It explains in
detail how to enter such work without ex-
perience and how age or circumstance need
not stop you. Your copy_is waiting. S:mpl%
ask for Bulletin 59, “Choosing a Trade.

BODEE INSTITUTE, 1755 Broadway, N. Y-
1305 N. Broad St., Philadelphia; 85 Court St., Brooklyn

BUILD THINGS!

EARN—LEARN — HAVE GREAT SPORT
We furnish plans for the construction of this Airsied
or for Speed Boata. Gliders. etc.
Also finest and cheabest plans
and materials for model Air®
planes. Catalogs 25 cents, [}
INTERNATIONAL
ENGINEERING
CORPORATION
Westory Bidg.
Washington, D. C

| Positively Guarantee

to increase your arms one-half inch
in size, chest one full inch,
strength 259, health, 100% in
one week’s time, by following my
instruetions and using my exer-
ciser 10 minutes mornings and at
night. Send §1 for complete
course and exercisers. Satisfaction
guaranteed or 31 refunded.
Prof. J. A. DRYER
Box 1850-L Chicago, IIL

“Concentration’

to keep your mind on one subject despite
Learn how interruptions. Great possibilities through
thought control. Companion book ‘‘How to Conqaer Fear,”
shows how to avoid worry, doubt, anxiety, nervousness: gain
contentment. Both wonderful books, by F, W, SEARS,
$1 postpaid. Satisfaction or money back.

CENTRE PUBLISHING CO.,
1123 Broadway—A-45 New York

E A DETECTIVE

Make Secret Investigations |
EXPERIENCE UNNECESSARY

IDETECTIVE ParticularsFREE. Write I

}ﬁso.snzvs WAGNER, 2190 Broadway, N. Y |

IName ..............................................

VAddress ... ... 3
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A Distinctive Telephone Table

(Continued from page 433)

ing cutter knives in the cutter head which
will give the desired cut, adjust, and run
the shallow groove across ‘the top and
down the edges of each of the four pieces,
about 3g” from the finished edge. Note
that the spacing is different for the sides
of the front and back, as a 34" tongue
is provided here to mortise into the sides.
The spacing of the side grooves for the
front and back then, is 34” instead of 38”7,
This step throws the grooves up in strong
contrast to the rest of the panel because
the groove bottom is in the natural wood
color again.

Now apply a good coat of clear lacquer
to all four picces and let this dry from
I to 6 hours, depending upon the humidity
and temperature of the room. At the end
of this time, rub down with fine steel
wool and polish on the buffer. Then cut
the tongues on the edges of the front
and back either with the power jointer
rabbeting edge, or with the crosscut saw
and cut back the portion at the lower
end of each tongue as shown by the
dotted lines,

II'": |
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To make the mortises for these tongues,
you can best use the dado head and when
cutting the tongues be sure that they are
going to fit (not too tightly) the dado
cuts. Since the dado cutting is done
“blind” be sure to locate points on the
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table and other points on the work, that
you will mnot accidentally run past the
limit and cause a bit of mortise to show.
And, at this point, it will be a good plan
to assemble the pieces temporarily, to sec
that they fit. The last cutting to be done
on each of the four pieces below the top
consists of a saw cut part way through
each picce, about 34" below the top to
take the locking end of ordinary top fas-
teners. Care should, of course, be taken
that these cuts do not extend clear to the
edges.

The top is a single board 74" thick and
14" square. TUse the bowed side up, if
there is any appreciable warp, and cut a
neat edge carefully with vour molding
cutter. Take care at the finish of the

-
GROOVE D /1114

PEN) .
"’a—’ill"g
[ g
FRONT AND BACK - 2REQUIRED

cuts across the grain to prevent splitting
or breaking the wood at the corners as a
slight Dblemish here will be noticeable.
This piece is also filled. stained and rubbed
down with steel wool with proper drying
intervals between surface applications of
liquids.

Of course, you want a glasslike sur-
face. One of the best ways is to spray
on lacquer which has been diluted 50%
with thinner. Play the spray back and
forth a number of times to build up a

CUPBOARD SIDE
2 REQUIRED

= il =
Liad = b rl<
Tkﬁ——‘—ﬂﬁ; )i,l:f

smooth, thick coat. Then go over this with
a sandpaper block, with the grain, and
finally dress down with the finest steel
wool you have. Or powdered pumice on
a cloth pad will do the trick nicely.

In the super-structure, there are two
side pieces of the shape shown, a back
and the top and shelf. A tongue is cut
on the lower edge of each side piece, the
lower edge of the back, and at each end
oi the shelf, of the dimensions shown.
Since the curves of the front edges of the
sides neced not be exact, you can transfer
by eye, directly from the pattern shown

“«
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gusaranteed,

Special low price® on al} stan
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Write for prices on other sizes
lace 8t half price any tire that fails to
actory wear any time betore or after
312 months ofuse. Send $1 for each tire or tube. Paﬁ
6% off, cash with order. Don't wait! Send todayl (

ICTORY TIRE CO, 31225 WahaahAre:
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HAPE

Anita Nose Adjuster
shapes flesh and car-
tilage — gqguickly,
safely, painlessly,
- f while you sleep.
<7/ Lasting results. Gold
Medal Winner. 78,000
users. Write for
FREE BOOKILET.
Anita Institute
973 Anita Bldg., Newark, N. J.

your NOSE |

DEAFNESS IS MISERY

Multitudes of persons with defective hearing
and Head Noises enjoy conversation,
g0 to Theatre and Church because they
Use Leonard Invisible Ear Drums which
resemble Tinv Megaphones fitting
in the Ear entirely out of sight
No wires, batteries or head piece
They arc inexpensive. Write for
booklet and sworn statement of
theinventor who was himself deaf.

A. 0. LEONARD, Inc., Suite 685,70 5th Ave., New York;

FWisBOOK10f

Amaze and Mystify Your Friends!
Earn money 2t Clubs and Parties.
No skill required. 1It’s easy. “The
Book of 1000 Wonders” tells how and
teaches you many startling tricks of

% Magie. Also contains a complete
IC(%(V)JCO)NPD}I?; catalog. Send 10c. today.
. LYLE DOUGLAS

Station A.3 Dallas, Texas

I
matched pants. 100,000 patterns.
t8] Every pair hand tailored to your measure; no

i “‘readymades.’”’ Our match sent FREE for your
O. K. before pants are made, Fit guaranteed.
Sond piece of cloth or vest today.
UPERIOR MATCH PANTS COMPANY

S
315 $0. Dearborn Street, Oopt.392 Thicago

PAT TN s

e _quickly
you by mail, or st
school, In spare time. Enormous
emand. Big future. Interesting
work, Oldest and foremost school,
EARN $50 TO $200 WEEKLY
nd, Md., bome-study graduate, made
Tom his business In one year. John
o Yo o 828 for o show v, Craw
. G, writes: ATDe: W] t
* Write for completa information, - 0

DETROIT SCHOOL OF LETTERING
179 Stimson Ave., .Est, 1899 DETROIT, MICH.

' course.’

te for My FREE BOOK. I aan

make a good penman of you at home during spare

time. Write for mv FREE 'BOIOK ‘‘How To Be-
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and tells how others_mastered anship by the
will be elegantly
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age. rite
¥P.W. Tamblyn. 484 Ridee Blde..

Eansas City. Mo
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(Continued from page 470)
if you wish. The inner back edge of each '
side is routed out on the jointer, the thick-
ness of the back wide, and about 3" deep |
so these three pieces will fit flush.

SHELF FOR CUPBOARD

1 REQUIRED l

-
} 133
TOP CUPBOARD 1REQUIRED

\

Sand, {1, stain and lacquer, before cut-
ting the grooves and tenons so that a fresh
clean cdge results. The top and shelf are
cut with paper patterns to insure sym-
metry. Cut very shallow tenons for the
shelf ends and cut the mortises for them
with the hammer and chisel after locating
them and outlining with pencil. As with
other pieces, cut the ends of the tongue
away so no portion of the groove can
possibly show.

Grooves for the tongues of the sides
and back are in like manner transferred
to the top itself and then cut with hammer
and chisel. While you can set the top
in any relation to the lower part you wish,
the best spacing will be for the back sur-
face of the back to he in line with the top
of the back below the top.

For the light you will need a hole lead-
ing in from the back, shown by the dotted
lines. Then connect with a short hole
bored in the under side of the top. A
small brass flange, threaded to take an
ordinary socket, is fastened here with
screws, and the assembly is done last of all. l

CORD QUTLET

You will note that the application of the
lacquer, even though clear, slightly dark-
ens the fresh wood of the grooves of the |
pieces below the top. So much the better: |
the contrast is thus well toned.

Now set all parts together to make sure
that they are going to fit. Then take apart
and run a bhest quality glue along the
grooves for the front and back tenons.
Then assemble the four pieces quickly.
Lock the top and bottom if necessary with
sticks as shown for a few minutes until
the glue sets, to insure a snug Ht. When
the glue holding these has set, remove the
braces and, turning the frame upside down,
fasten the top in place with the metal
fasteners—a single screw through each
into the underside of the top. Draw down
tightly and put two fasteners to the side.
Also test for squareness. If an obstinate
deviation from the “square” persists, it
will be necessary to agam brace for some
time.

Continue the assembly, next gluing the

“Pleasantly Surprised”’

at starting salary

*150

Writes James Gebhart, of 5134 Camden
St., Oakland, Calif. “I report for work

tomorrow morning in the Drafting
room of Thebo, Start and Anderton,
engineering firm in Frisco. I was
pleasantly surprised at 1he starting
salary, which is $150 per month.”

Compare that with $110 a month
Gebhart earned when he came to us
and it’s easy to see that a year’s train-
ing which cost him $72 has already
increased his earning capacity $480
a year.

Gebhart used to be a truck driver.

Not much future to that. ow, as
architectural  draftsman—he has a
wonderful future ahead of him. And

Gebhart is just one of THOUSANDS
of men that have found American
School courses a good investment.
Why don’t you find out what we can
do for you?

===American School—=—-—
Dept. G-653, Drexel Ave. and 58th St., Chicago, Iil.

Without cost or obligation please
tell me how I can win a better
position and_increased pay in
line marked X below. Also ex-
piain your guaranteed employment
plan.

BUILDING CONSTRUCTION
O Architecture

AGTLA"] ¥
AMERICAN SCHOOL
Chartered in 1897 ch it .
Ed::u:ﬁ:‘na‘ln institutior, ) Building Contracting
NOT FORdPRQFIT- DRAFTING and DESIGN
ﬂ’;ﬁf‘f noted engineers, (3 Machine Drafting and Design
educators have helped ua [] Architectural Drafting
arepare our instruction [ Electrical Drafting

O Structural Drafting

service,
[ Automotive Drafting
O Mechanical Drawing for beginners
ENGINEERING
(O Mechanical Engineering 1 Automotive Engineering
O Civil Engineering [ Machine Shop

O Electrical Engineering Practice
BUSINESS
[ Accounting, Auditing
] Business Management (Finance, Sales, Production,
Accounting)
O HIGH SCHOOL IN 2 YEARS
NADE vereecnecucenonirsessecsnsnnarsorasrnranonasns
OCCUDALI OB I Tl ele e lelelelelelole el lele)s Bd pakielelelet’ 3 % sxhds o
BN Ll cleleslelolelelelslelelslsl \CUETE vy 5 96195 State...ip0 e

DRIVER
HOME WORKSHOP

See it demonstrated at the following stores: W. T.
Grant_ Co.—Sears. Roebuek & Co.—S. 8. Kresge
Co.—F. & \W. Grand Co.—Schulte-United, Inc.—
Neisner Bros.—J. J. Newberry Co.

Walker-Turner Co., Inc. Jersey City, N. J.

STUDY AT HOME

Become s lawger. Legally trained
men win high positione and big
success in business and public life.
Be independent. Greater opportuni-
ties now than ever before. Big corpo-
cations are headed by men with legal

$5,000 to $10,000 Annually

We guide you step by step. You can train at home dor-

ing epare time. Degree of LL. B, conferred. Success-

fol graduates in every section of . We furnish

all text material, including fourteen-volume Law Library. Low costy

easy terms. Get our valuable 64-page ‘‘Law Guide'’ and “‘Evideunce’
books FREE. Send for them NOW.

LaSalle E i Uni sity, Dopt. 9384-L, Chicago

The World’s Largest & Ll ¥
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*The strange mechanism
sped around the cavern, then
aroynd on the walls and
finally made several circuits
of the roof in an upside-
down position.” . . . Illus-
tration from the unique
story of three years spent in
underground caverns, ap-
pearing in the September
AMAZING STORIES.

5 Great Features in the
Sept. AMAZING STORIES

“THE TROGLODYTES”

All the possibilities of exploration in the Mammoth Caves in Kentucky have
not been exhausted by any means. There are still vast caverns and bottom-
less pits that have not been entered as yet, for it is dangerous business.
In Carlsbad, recently, another cave was discovered that, by its sheer im-
mensity, puts other caves to shame. Day after day explorers penetrate
deeper and disclose new wonders. In this story Mr. Barclay goes deeper
than any explorers and thrillingly pictures many untold possibilities.

“SKYLARK THREE” “THE TRANSLATION OF
Dr. Smith, famous author of “The Sky- JOHN FORSYTHE”

lark of Space,” continues with the second ) )
part of his exciting and inspiring inter- Edmund W. Putnam has contributed an

galactic space story. Don’t miss it! excellent scientific story on the possi-
bility of living beings existing about us
who are beyond our vision.

“THE PASSING STAR”

The earth was born when billions of “TREE ENERGY??
years ago another great star passed our

sun. What would happen today if an The earth rotates like a gigantic arma-
“outside” star came into our solar sys- ture. Electricity is everywhere in the
tem? Isaac R. Nathanson has written a air. In Harl Vincent’s story this enor-
marvelous story around such a phe- mous free energy is captured and put to
nomenon. work with amazing consequences.

Enjoy All These Features, and Others in the September

§TORIES

Only 25¢
Per Copy

Now on Sale :-

Buy It TODAY!
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top sides, shelf and back together and in
the mortise in the top. See that each
piece fits squarely. The back can be fas-
tened also with small finish nails, since
these won’t show. Finally the top is nailed
on with finish nails whose heads are coun-
tersunk and the holes sinoothed with filler
mixed stiff like putty. Then wire for the
lamp and use oune of the small shields now
so popular in front to dim its glare. Be
sure to set the shelf low enough to clear
the light nicely.

Let the finished piece stand over night.
In the morning the surface should be
waxed after first wiping clean with a
rag. Or, if the finish can stand another
coat, apply a second, let this dry and rub
down with steel wool. Then wax.

One excellent way to take care of the
phone hook is to cut a slot through the
front panel just under the top and set
in two thin veneer pieces wide enough
to take the book ecasily and put a block
at the back at a point which will cause
the bhook to protrude about 15"—far enough
to be pulled out easily. Or, a shallow
drawer can be used. However, the book
will sit very nicely under the phone.

When you assemble the four picces of the

lower part, it will be well to fasten both

ends with cleats to hold the glued joints
tightly together until they have set.

A Pneumatic Repeater

ERE is a twenty-shot repeating air

rifle of remarkable penetrating power.
Most of the rifles that are called air rifles
are really spring guns. This one actually
has an air chamber in which air can be
pumped to a pressure of 600 pounds to the
square inch. At this pressure the lead
pellet that 1s fired from this gun develops
a muzzle velocity of 700 fect per second.
The coast of the lead pells is much less
than powder-filled cartridges, and the na-
ture of the rifle permits of adjustable
power. The gun nced never be cleaned.
The editors have been able to penetrate a
74" pine board with lcad pellets that were
fired noiselessly from this gun. The pump
for supplying the compressed air is shown
in this photograph, partly open.

Courtesy Crosman Arms Co.. Inc.

The Crosman prnewmalic repeater, with
pomp mechanism in partly open position.

Rust Remover and Preventer
HE rust from iron and steel may be
removed by applying this compound:

1 part of glycerin, 2 parts caustic soda, 32
parts washing soda crystals and a little
permanganate of potash dissolved in a few
drops of water. This solution also acts
as a rust-resister.

Seavak Framrose Desai.
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Automatic Machines Lap and Polish Crankshafts

B EARINGS of the Ford crankshaft are
being polished to a much finer degree
as the result of the development of ma-
chines that finish all seven main and con-
necting-rod bearings in a single operation.

After the crankshaft has received its
final grinding and has been statically and
dynamically balanced 1t is placed in a spe-
cially built lapping machine which has
seven arms—one for each bearing. FEach
arm holds six very fine lapping stones or
hones which clamp around the bhearings
under heavy pressure. The shaft is ro-

tated and also oscillated until no roughness
from the grinding operations remains.
absolutely smooth

To insure an and

bright finish, the shaft is then placed in a
similar machine which holds an extra fine
polishing paper instead of the lapping
stones. Again it is rotated and oscillated
after which the bearings are cleaned and
inspected.

This process gives the bearings a mir-
ror-like smoothness which reduces friction
and makes easier the breaking-in period
of the car. The polishing paper used in
the second machine is fed automatically so
that there is a fresh supply for each
crankshaft. This, with the oscillating mo-
tion, permits a more uniform finish than
was possible under the old method of pol-
ishing each bearing separately.

Polishing paper, fed automatically by this

Wire-Stripping Device for Pliers

AN improvement in plier design, covered
by a patent pending to P. F. Reich-
helm of the American Swiss File and Tool
Company, widens the function of the tool
to include cutting and stripping insulation
from wires.

The innovation can be applied to any
plier. The bows or handles are converted
into a stripper, and two cutting jaws are
added. The plier ends are so designed
that the jaws cut through the insulation
but not into the wire itself. A couple of
twists severs a section of the covering, and
a single pull serves for the stripping opera-
tion. Beveled cutting jaws at the side of
the stripping jaws provide a means of
cutting the wire, if this is desired.

Inexpensive Sheath Knife

NEW sheath knife, retailing for $1.00,
has been put on the market by the
Remington Arms Company. It is practi-
cal for the hunter or trapper who needs
a sturdy knife, small in size and light in

machine, gives the crankshaft a fine finish.

weight, is good for the fisherman, and
can be used by junior outdoor folk.

The blade is 414” long, forged and har-
dened and tempered; it has a full mirror

{ —_’:T

finish, The handle is of shin bonestag.
It comes with an oak tan cowhide sheath
and a snap fastener loop to hold the knife.

Simple Electric Burglar Alarm
for Safes

OR the merchants who have small

sates and want protection at a reason-
able cost, and for those with large safes,
the illustrated burglar alarm, patented by
Sol Pasman, presents a simple attachment.
The device is easily
fastened to the door
of the safe or vault
and exhibits a series
of chain loops that
appear to hang in
front of the com-
bination. These
chains are connected
with suitable relays
which close the cir-
cuit to the alarm. A
] slight motion of the
chains or cutting of the wires sets off
the gong.
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Science and Invention

Scientific
Book Reviews

By Dr. T. O'Conor Sloane, Ph.D.

MATTER AND RADIATION WITH
PARTICULAR REFERENCE TO
THE DETECTION AND USES
OF THE INFRA-RED RAYS, by
John Buckingham, M.A. Oxford Uni-
versity Press, 1930. Pages XII—144.
The author of this book is now in the

service of the British Admiralty, having

been previously connected with Cambridge

University, and has given an exceptionally

interesting treatise on radiation. In one

place he seems to part with regret from
what he calls the “austere beauty of
mathematics.” 1In other words, he has
made the book so simple that it is read-
able. But in his efforts to make it simple

(and he seems hardly sure that he has

done so), he does not impair his treatment

of the subject.

It is interesting to find him calling
Heinrich Hertz the pioneer of modern
radio. It is hard {for those of us who
have lived through the development of
radio to realize that the work of the great
German physicist was done some forty
years ago. A very interesting feature
is that the author goes far back into 1362

C. to ancient Egypt, giving the views
of King Amenophis 1V on the functions
of the sun. He also quotes from Leonard
da Vinci, and shows the appreciation of
old time work which is very interesting
and gives a clue to the general treatment
of the subject. One of Herschel's experi-
ments in infra-red rays is described, for
instance, with the quaint old apparatus
illustrated. Faraday and Clark Maxwell
are brought in. The reason these names
are cited by the writer of this review is to
show what an interesting personal touch
our author gives his subject. Another in-
teresting feature of the book is that at the
end of the chapters lists of references are
given which constitute a real bibliography.
The only fault we can find with this book
is that it has no index.

A GERMAN-ENGLISH TECHNICAL
AND SCIENTIFIC DICTIONARY,
by A. Webel. Published by E. P. Dut-
ton & Co., 1930. Pages XII—887.

This dictionary is for use in sending
codes by telegram or cable. In the begin-
ning we have coding tables by which
words can be expressed by numbers, given
in two sections, one in English and one in
German. The preface is also given both
in_English and in German. After the
coding system is studied out the user may
turn to the dictionary and there in ifs
nearly 900 pages a large selection of words,
some of them very unusual, will be found.
To show how thorough the work is, we
may note that the names of the rarer
chemicals are included.” The idea evidently
1s to_cover exhaustively the general com-
mercial requirements. After the dictionary
proper, a list of chemical elements, Ger-
man and English, atomic weights and
general data are given along with a code
number for each element. Then come ab-
breviations, of which our German cousins
are very fond. Some fourteen pages are
devoted to these abhreviations with a code
number for each. The same is done for
signs and symbols and a very long hotani-
lc)a] ksectlon of about 140 pages ends the

ook.

Comment on other scientific books
appears under The Way I See It
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Booklet Sent on

In RADIO NEWS
For September

The secend article of the series by
E. K. Oxner on the Hopkins Band Re-
jector Systems shows its application to
the intermediate amplifier of superheter-
odyne.

Charles R. Wexler gives some prac-
tical solutions to the problems encoun-
tered in automobile radio installations.

The part played by radio in the film-
ing of “Trader Horn” in British East
Africa is graphically told in an article
by L. Elden Smith, with full descrip-
tions of the transmitter and receiver
used.

Television has advanced from the
laboratory to the theatre. The radical
improvements recently made in this art
arce fully detailed in Edgar H. Felix's
article “Television Advances from Peep-
hole to Screen.”

The remarkable detector - amplifier
characteristics of the Loftin-White Sys-
tem are utilized in a superheterodyne
receiver described by George E. Flem-
ing. The first article of the series ap-
pears this month.

The radio set owner is no longer
satisfied just Decause his receiver ap-
parently works the way it should, but
demands graphs, curves, and other data
to  substantiate the manufacturer’s
claims. The laboratory tests made on
receivers to supply this data as well as
insure satisfactory operation, are de |
scribed in full by Glenn H. Browning (
and James Millen. |




>4

s W

September, 1930

Science and Invention

Inlay Effects in Wood Can Be
‘ Economically Produced

HE color trend in wood has had con-

siderable to do with developing a de-
mand for decorative inlaid work abroad
and here, with the result that there are
several remarkably simple processes in
use as compared with the slow, tedious and
expensive processes of the 1)ast. In one
process a sketch is made of the design
which it is intended to inlay direct upon the
smooth surface of the birch, maple or
other wood as shown in Figure 1.

In some of the shops which we visited in
France and in this country, the design thus
made was cut out with a saw in the single
piece.

In the larger plants, where the work was
mechanically accomplished, five, ten and
sometimes fifteen pieces were simultane-
ously cut. Once the designs are cut in the
pieces, the filling of the cavities with a sub-

. stance different in texture or color from

the ground is easy and cheap. In many
cases that part of the wood which is cut
out as shown in Figure 2 can be held suffi-
ciently intact to use as the inlay material
in panels of a different color but which
were cut at the same time. A thin veneer-
ing cemented to the back serves to hold the
inlaid part securely in place.

Fig. 1. The sketch made directly
on the surface of the wood is cut
out along the white lines.

The introduction of cellulose viscose sub=
stances for the manufacture of artificial
silk_has produced a new material for use
as filler in the making of imitation inlaid
work. When the design is in the form
shown in Figure 3 its cavities are in readi-
ness for filling with a material of different
color. Cellulose viscose is being used for
this purpose with satisfactory results. In-
stead of drawing the pulp into filaments
for artificial silk manufacture, the pulp is
used in its soft condition like any melted
substance. It is poured into the cavities
of the design and allowed to harden there.
The stuff possesses about the same affnity
for dye colors as any vcgetable substance
and usually is colored in the vats while
still in a pulp state.

Sometimes the prepared cellulose viscose
is procured from the pulp mills in solid

Fig. 2. The white areas show the

wood that has been cut out. This

can be used for inlays on wood of
different color.

form and is reduced to a fluid condition by
heating in a vat.

In another method of producing imita-
tion inlaid work the design of a landscape,
flowers, animal or bird life is traced on the
wood plaque. Then these tracings are
gone over with a sharp-pointed tool suffi-
ciently deep to make cuts similar to
those made by a scroll-saw; only not en-
tirely through the thickness of the wood.
A coating of shellac is applied inside the
outlines and allowed to dry for several
hours, after which the color is put on by
dipping. An inlaid effect of this type is
adaptable for gluing to an object. Some
of the panels thus produced can be seen on
furniture. Sometimes the stain is applied
with a brush in lieu of dipping. After
the stain has thoroughly set the shellac is
removed with alcohol. This kind of imi-
tation of inlaid work is referred to as
“stain painting” in some establishments,
and various water color stains are em-
ployed for the purpose. Often more than
one coat of the stain will be necessary, de-
pending on the percentage of tannic acid
m the wood. Different woods take the
stain differently as all know who have
done any staining of wood. Whether the
water or the oil stains are used, it is ad-
visable to let a first coat dry thoroughly
before applying the second coat. If the
inlaid work is in birch, and an imitation
of walnut is desired, a water stain can be
used advantageously for a dark tone, but
for a medium tone an oil stain with an as-
phaltum base is recommended.

The final operation on the panel con-
sists in applying linseed oil to the surface
and finishing off just about the same as
work of this nature is completed in the
staining and finishing department of a
furniture or general woodworking factory.

Fig. 3. The cavities in_ the wood

are tn readiness for filling with

cellulose viscose or other suitable
material.

A Device for Catching Poultry

T is very difficult to catch chickens
from a flock, in a house, or out on
range without frightening them. With
a piece of fence wire bent in the shape
of a shepherd’s crook at one end it is
very easy. The piece of wire should
be about six feet long, or may be made
of a shorter piece mounted on the end
of a piece of light bamboo fish pole. 1
prefer the wire alone as it is less notice-
able. Bend up about four and one-half
inches of one end, bending point out and
with sides of loop far enough apart to
admit the leg easily, but not far enough
apart to let the foot slip through. Throw
down a little grain, then while they are
busy slip the crook over the leg of the
chicken wanted, and you have it.—Miss
Enuly Dinsmore.
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peat well, commission is liberal, and all
paid immediately. We also have an ex-
cellent line of advertising novelties for
merchants.  Qur quality-is good, the vari-
ety extensive, the styles interesting. Line
is big enough to devote your whole time if
you wish. We are manufacturers. own our
buildings, Deen in business sixteen years,
ship to every State. Jighteen thousand
banks have bousht from us. You eould
work wherever you happen to he. Corre-
spondence  invited. Continental Bank-
Supply  Co.. Mexico, Mo.

Sell by Mail. Books, Novelties, Bar-
eains! Large Profits. Yarticulars FREE.
L. Efro. h25 8. Dearborn, Chicago.

Amazing New Invention! Screw-Hold-
ing Serew Drivers! Remove, insert screws
inaccessihble places! Factories, garages,
electricians, auto. radio owners huy on
sight!  Exclusive territory. Free trial!
Toolce. 1649, Water St.. Boston.

MAKE §I10 DAILY EXTRACTING
GOLD from old Jjewelry. New home
method. Details. five red stamps. PRECI-
METAL, Box 1040. Iollywood. Calif.

AMATEUR CARTOONISTS, Earn $25.00
week, copying cartoons for advertisers.
Work under contract. Service Syndicate,
Argyle, Wisconsin.

Aboard ocean liners. See the world.
Experience unnecessary. Details free. Mr.
Areulus, Box 292, Mount Vernen, N. Y.

WANTED IMMEDIATELY, Men—
Women 18-55, qualify for permanent Gov-
ernment Positions. $105-$250 month; ex-
Derience not required; Vacation with pay;
common  education: many needed soon.
Write, Instruetion Bureau, 293, St. Louis,
Mo. quicekly.

Help Wanted—Instruction

U. S. GOVERNMENT STEADY JOBS.
$1: 260- $3000 year. Men-Wouen, 18-50." No
5, I'leasant work.  I’aid vaca-
Short  hours.  Common edueation
usually sufficient. 25 coached free. Full
particulars  and list pesitions FRER.
Write today sure. Franklin  Institute,
Dept. N-4. Rorheste e

Detectives—Earn B Money. Experi-
ence unnecessury.  Write. American De-
teetive System. 2190K  Hroadway. N.

MAIL CARRIERS — POSTOFFICE
CLERKS. $1700 to $2300 year. Steady
work.,  Men 18-45.  Many August ex-
aminations. Puarticulars free. Write im-
mediately. Tranklin  Institute, Dept.
N-15. Rochester.

Inventors

INVENTORS: Now you can Protect,
Sell, or Investigate the value of your in-
ventions or ideas without spending a
peuny for patents or attorney fees. Save
hundreds of dollars and many months de-
lay.  TInexpensive,  Guaranteed. Write
Inventors Protection Bureau, Dept. 20,
173 West Muadison, Chicafo.

Chalk Talks

Laugh-Producing Program. $1.00 Catalog
10c.  Balda Art Service, Dent. 4, Osh-
kosh, Wis.

Chemicals

**Handbeok for Chemical Experimenters.”’
Hundreds of experiments: illustrated 50c.
Booklet of experiments. 13e. Chemieal
nrice list, 5¢. (eneral Chemical Company,
Box 397. Reading. Penna.

Chemistry

FOR AMATEUR CHEMISTS: A weekly
non-technical hulletin on chemistry, bae-
teriology and hinlogy. Ten cents. “The
Retort.” 1134 W. Allegan $t., Lansing,
Michigan.

Chemical . formulas, processes, analyses,
research. Bert Laboratories, 693 Broad-
way. New York.

Correspondence Courses

Used correspondence school courses sold
on repurchase hasis. Also rented and ex-
changed. Money-back guarantee. (Catalog
free. {Courses hought). Iee Mountain,
Pisgah. Alabama.

CORRESPONDENCE COURSES—Sold.
Bousht.  Exchanged. Rented. Bargain
Catalogue Free. Hanfling, B-799 Broad-
way. New York.

Educational

MASTERY OF SPEECH, MENTAL
Power. Physical Training. Civil Service.
Standard Courses. RBargain Prices. Cata-
log free. Lconomy Xducator Service, H112
Tast 18th Streef. New Yark.

Education and Instruction

LEARN PRACTICAL TOOL DE-
SIGNING. Designing Tools. Jigs. Fix-
tures, Dies. DPrerequisite Shop Experi-
ence, Blueprint Reading, Sketehing,
Figuring. Toonl Engineering Service Bu-
reau. P'. 0. Box 503, Chicago., Il

Inventors:  Send us sketech or crude
madel of your idea. Creseent craftsmen
will develop it into a prarctical working
maodel. 30 years successful experience and
thousands of satisfied clients. Confidential
service  guarunteed. Bank  references
furnished. Free illustrated book: “'Making
Inventions Pav.”” (Crescent Tool Co.. Dept.
17-9, Cineinnati. Ohio.

Inventions Wanted

Inventions Commercialized. Patented or
unpatented. \Write, Adam  Fisher Mig.
Co.. 205 Enright. St. Louis, Mo.

Inventions Wanted—patented, ul unpatented.
If you have an_idea for sale write, Ilart-
ley, Box §28. Rangor. Maine.

Liquid Wood

New Invention. Runs, Brushes. Moulds,
Veneers, Fireproof. On hardening returns
10 wood. Send % pound can by mail 50c.
No stamps.  Liauid Wood Co.. 242 Broad
St.. Providence. R 1.

““Inventors’ Adviser,”” Valuable Patent-
book sent free. Labiner., 15 I'ark Row,
New York.

Unpatented Ideas Can Be Sold. | tell
you how and help you make the sale. Free
particulars.  (Copyrighted.) Write \WV. T,
gree(‘ne, 909 Barrister Bldg., Washington,

“Inventors’ Guide'' tree on request; gives
valuable information and advice for all who
have original ideas or improvements. Frank
Tederman, Registered Attorney and En-
gineer, 233 Broadway, New York City. _

PATENTS—Send for form ‘'Evidence
of Conception’ t0 be signed and witnessed.
Iorm, fee schedule, iInformation free.
Lancaster, Allwine & TRommel, Registered
P’atent Attorneys in the United States and
Canada, 242 OQuray Bullding, Washing-
ton, D. C.

"PATENTS—As one of the oldest patent
firms in  America we give inventors at
lowest consistent charge, a service noted
for results. evidenced hy many well-known
patents of extraordinary value. Book.
““Patent-Sense’’ free. Lacey & Tacey,
635 F. Street. N. W.. Dept. 15, Wash-
ington, D. C. Established IQGE).

Patents or

Inventions

Inventions Commercialized, Patented or
unpatented. Write. Adam Fisher Mfg.
Co.. 205 Enright, St. Louis. Mo.

Personal

TOBACQUIT—Used merely by rinsing
the mouth eliminates the tuste for tohaceo
entirely. Two dollars if successful, other-
wise tree. Hydrous, 2066 Fifth Ave.,
New York.

Photoplays Wanted

§8$ Photoplay ldeas for Both Silent and
Talking Pictures. Accepted any form for
revigion, criticism and submission to
studios. Estab. 1017. Bookiet free. TUni-
versal Scenario Co.. 223 Western & Santa
Monica Bldg., Hollywood, Calif.

Pocket Radios
GUARANTEED ‘“POCKET” RADIO.
$2.00. Particulars FREE. Neil Tasker,
Shamokin. Penna,

Printing

Quality Printing! Low Prices! Circu-
lars.  Folders. Catalogs our specialty.
Kamples FREE! Fantus, 525 South Dear-
born Street, Chicago.

Printing Outfits and Supplies

Magic and Games

“The Book of 100 Wonders,”” only 10c.
Explaing many aystifying Coin, Card,
Handkerchief Tricks. ete., you can do.
Also contains complete Catalog Magice
Tricks. Jokes, Puzzles and Imported Nov-
elties at very low prices. You will amaze
and mystify your friends! Send 10c today.
Lyle Douglas, Station 1. Dallas, Texas.

Card ftricks, coin tricks, hypnotism,
ventriloauism, 4 instruetive. 64-page
hooks, 10c ecach.  G. Fenner, 2401 Jeffer-

son. Louisville, Ky.

Print Your Own cards, stationery, circu-
lars, advertising, ete. Junior press, $5.90;
job presses. $11; rotary, $149. Drint for
others; big profit. Easy rules furnlshed.
Write for catalog presses. type. paper. etc.
Kelsey Company. Q-6. Meriden. Conn.

Radio

Latest 1tems in Radio! Get our New
Low I'rices on Cunningham_Tubes, radio
sets. parts and accessories. Lowest \Whole-
sale Prices. Quickest Service. Nelson
Kleetrie Company, 508 B, South Dearborn
Street, Chicago. Ill

Male Help Wanted

Real Estate

Firemen. Brakemen, Baggemen; colored
Train or Sleeping Car Torters. $150-3250
monthly. Experience not necessary. 897
Railway Instruction Bureau, East St.
Louis, Il

Farm Lands Wanted

SELL YOUR PROPERTY FOR CASH.
No matter where located. Information
free. Fstablished 26 years. Bluck's
Realty Co.. Dept. B-6 Chippewa Ialls,
Wis.

For Inveuntors

INVENTOR'S UNIVERSAL EDUCA-
TOR: Contains 900 mwechanical movements;
50 Terpetual Jaotions; instruetion on pro-
euring and selling patents and sclecting an
attforney. ete. Sugfests new ideas. Trice
$1.00 postpaid in U. 8 A. Address Dle-
terieh Co.. pulblishers, 602G, Ouray Bldg.,
Wizhineton, . C.

Unpatented Ideas Can Be Seold. | tell
¥ou how and help you make the sale. TFree
partieulars.  (Cepyrighted.) ‘WWrite W. T.
(l;reeam, 908 Barrister Bldg., \Washington,

Inventions Commercialized. Patented or
unpatented.  Write. Adam Fisher Mfg. Co.,
205 Enright, St. Louis, Mo.

Formulas

Crepe—Rubber Soles, Plastique Wood,
Transferine, Automobile I'reparations Re-
finisher, Cosmetics, complete line; Clean-
ers, all kinds; Candies, Foods, 50c each,
Practically any formula, 50c.  Just send
name, 50¢ and name it. Catalogue free.
Industrial Tnstitute, Department 401, 64
W. Randelph, Chicago., IIl.

Make your own blueprints! Necessary
chemicals and _instructions 25e coin.
Simple, practical and instructive. Spee-
gecX fodel Co., Box 80, Jaumalea, New
ork.

Miscellaneous
Let's Swap! Watcha got? What d’ye
want? Dime Trial, Swap Bulletin,

Detroit.

Model Makers

Home Workshop—Mechanics—Send for
leatlet of mechanical parls and supblies.
Kirk ITardware Co.. 1. 0. Boyx 363, Madi-
soti Square Sta.. New York City.

Patents

Inventions Commercialized. Patented or
unpatented.  Write.  Adam Fisher Mfg.
Co., 205 Enrisght, St Touis, Mo.

Patent Attorneys

Patents Procured; Trade-Marks Reg-
istered—DPreliminary advice furnished with-
out charge. Booklet and form for dis-
closing idea free. Trving L. MeCathran,
i’)o.?CIntemational Building, Washington,

PATENTS—Write for Free Instructions.
Send Drawing or Model for Examination.
Miller & DMiller. Registered Putent Attor-
nevs (former Patent Office Examiners), 258

TUNG OIL varnish_tree groves. Sub-
urban Orchards Co.. Biloxi. Mississippi.

Salesmen Wanted

Sideline better than full time pay. New
Sales builder for every retail merchant
only $5.75 complete. Wrist Watch Free.
$2.00 immediate cash commission. Sev-
eral times that in repeats. Packet outfit
free. Business Builders. 305 Adams,
Chicaro.

Punchboard Salesman make big com-
wissions. selling punchboards and vending

machines. linble concern, estahlished
20 years. Largest most camplete catalog
in colors, free. Best season now. Wryite
today! Lincoln Sales, 116 8. Wells,

Chicago. Dept. R.
Songwriters

Lyric Writers—I compose better music

cheaper. Ernest Deininger, 2827 Papin
St., St. Louis, Mo,
Stamps
Zanzibar! Packet. Queer  freakish

stamps from Zanzibar, Tiolkar, Antioquia.
Congo, Hyderabad. Goldeoast. Newfound-
land. British_colonials.  Souamericains.
Don't delayl Don’t wait! This whooping
packet free for fic postage! Gray Stampceo,
Toronto. Canada.

Telegraphy

McGill Building, Washington, D.
Patents. Time counts in applying for
patents. Don’t risk delay in protecting
your ideas. Send sketeh or model for in-
structions or write for Free hook. ’‘llow to
Obtain a I’atent’ and '‘Record of Inven-
tion’ form. No charge for information on
how to proceed. Communications strietly
confidential. Prompt, careful, efficient
service. Clarenee A. O'Brien, Rerzistered
Patent Attorney, Security Bank Building
(directly across street from PPatent Office),
Washington, D. C. See page 451.

Learn Morse and wireless telegraphy. Big
calaries. ‘Tremendous demand. Expenses
low, can earn part. Catalog free. Dodge’s
Institute, Stone Street, Valparaiso, In-
diana.

Typewriters for Sale

TYPEWRITERS, all standard makes,
$10 up. Fully guaranteed. Catalog free.
Northwestern Typewriter Exchange, 121
N. I'rancisco Ave., Chicago.

.
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Entertain with These Musical Glasses
By Kenneth Bronaldo Murray

The glasses give a lingering note ve-
sembling that of a violin.

HEN Benjamin Franklin paid his

first visit to Europe he was aston-

ished, at a public performance,

when an Irishman produced unusually

sweet music from several rows of drink-

ing glasses. The musical glasses, in those

days, were called a “Harmonica,” and as

soon as FPranklin returned home he se-

cured a set of the glasses and spent many
days mastering them.

In the ordinary form, musical glasses

Scratching the scale mark on each glass
simplifies tuning.

consist of thin goblets placed in rows on
a table. FEach row represents an octave
of the musical scale, and each glass is
“tuned” with water. That is, a glass filled
with water nearly to the top will, when
snapped with the finger-nail, sound a low
pitch; and the less water in the glass, the
higher the pitch, due to the lesser dampen-
ing of the vibrations. A finger moistencd
with lemon juice, or an alum solution, will
give a sharp musical note when rubbed
slightly on the rim of the glass. That is
the principle on which the glasses operate.

I'ranklin made an improvement in the
Harmonica by using sheets of glass, round
im shape and continuvally revolved by a
treadle. The outfit is more or less station-
ary, and cumbersome, however, and the
quality of the tones canunot compare with
those obtained with the method to be de-
scribed. The New Musical Glasses can be
prepared by anyone and but a few hours
practice is necessary hefore you are ready
to entertain.

Science and Invention

Suitable glasses can be obtained for five
or ten cents cach at department stores, The
thiunest ones should be selected. Light
are required for each octave, and three
octaves arc recommended, although many
simple picces of music can be played with
one or two,

Place the glasses in rows of eight on a
cloth-covered table, as illustrated. The
cloth used is a sheet of sign cloth, on which
each octave is lettered chrectly back of a
circle to show the position of each glass.

By experimenting it will be found that
rubbing a wet finger on the rim of one
of the glasses, a high note will be sounded :
particularly if the finger has been wet
with lemon juice. Pouring water into the
glasses will lower the pitch, exerting a
dampening of the vibrations according to
the amount of water used. Therefore, it
will be found ecasy, by using the piano as
a tuning instrument, to tune each glass to
the correct note.

When all the glasses have been tuned
and are in their correct positions on the

Glue the bows to hold the hairs in place.

cloth chart, scratch on cach the water
height with a sharp pointed file so that
each can in future be instantly tuned by
filling with water to the mark.

Playing the glasses with the bare hands
has been the method of the past. In
the improved method, however, you make
miniature “bows” which fasten to the

finger and thumb of each hand.

These are constructed by purchasing
some white hair as used for violin bows
and winding it into 214 inch long lengths |
on pieces of cardboard. Glue each end of
each how well to hold the hairs in place;
then remove them from the cardboards,
and attach to each “bow” two round bands
which fit the thumb and first finger. When
the glue is dry, brush on the hairs a solu-
tion of resin in alcohol and they are ready
for use.

If you are not acquainted with music,

(Continned on page 479)

Brush the hairs with vesin dissolved in
alcohol. -
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Fasyas A-B-C

Play Any In-|
strument in a
Few Months

THIS
SIMPLE
WAY!

£\ 7

ANY one ¢an easily learn music by this re-
markable new method. And the cost is

only a fruction ot the old slow way. You don't

need o private teacher. You study entirely

at home. Almost before you realize it you
are playing real melodles. both popular and
classie. This wonderful new method of read-
ing and playing music is as simple as reading
a hook. The lessons come to yvou by mail at
regular intervals—complete printed instrue-
tions, diagrams. all the music you need. You
select your own time fo practice. The cost
averages only a few cents a day, including
the music. Learn to play and your popular-

ity will doubte.
M uble Free Book Tells All

ur  free_ hooklet. **Muszie
Tessons in Your Own Home”
Learn to Play —contains an offer that makes
the course available at a very
b NO[C low price. Also a Free Dem
Y onstration Lesson which shows
how delightfully auick and
Mandolin Saxophone easy this wonderfully simble
Piano 'Cello NI!‘”;OG lis. Inshlrug)ents ‘sup-
plied when needed. cash or
Organ Ukulelo credit. 1f you really want to
Vialin Cornet become a good player on your
Banjo Tromhone favorite instrument, write now
or any other —today—t0

Instrument U. S. SCHOOL OF MUSIC

309 Brunswick Bldg.

New York City

“Learn By Doing” /

Electricity

Is the fastest
growing industry
in the world. More
than a million new
users are added every 5
year. That means an in-
creased demand for trained inen,
steady work and good pay. There is
only one way to learn electricity. At

the
NEW YORK
ELECTRICAL SCHOOL

you learn by doing the actual work. The
mind and hands are trained together. This
kind of training is never forgotten. Graduates
of N. Y. E. S. are years ahead of experienced
men in the field who have not reccived this
special training. Enroll now and start earning
good pay in about six months’ time. Day and
evening classes open all year. Write or phone
for our 64-page illustrated catalog. CHElsea

z17
052,

29 W. 17th St., New York City

Q Rewards
ifyou areinterested—

~—to develop the ability to speak
effectively in publicorin everyday
conversation—toforgeahead twice
asfast as you are now doing, read
Howto Worlk Wonders With Words
now sent free.

This new booklet, recently pub-
lished, points the road that thou-
sands have followed to increase
quickly their earning power and
popularity.

1t also explaing how you can, by &
new, easy home study method. be-
come anoutstanding speaker and conquer Stage frighty
timidity and fear. Torcad this booklet will prove to be
anevening wellspent.

Simply send name and address and this valuable free
booklct will besent at once. No obligation.

NORTH AMERICAN INSTITUTE
3601 Michigan Ave., Dept, 3426, Chicago, lllincis
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Only 28 years old and
earning $15,000 a year

W. T. Carson left school at an early age to take a
“job” in a shoe factory in Huntington, W. Va., at
$12 a week. 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 Schools.

If 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 ge the means of changing your entire life.

Mail the Coupon for Free Booklet

— e e e e e e e (e e S o S S S e
INTERNATIONAL CORRESPONDENCE SCHOOLS
““The Universal University™
Box 6227-F, Scranton, Penna.

Without cost or obligation, please send me a copy of
your booklet, ‘“Who Wins and Why,” and full particulara
aboud the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
Architect [IBridge Engineer
Architectural Draftsman [ Automobile Work
Building Estimating Plumbing [JSteam Fitting
‘Wood Millworking Heating [ Ventilation
Concrete Builder [0 Sanitary Engineer
Contractor and Bullder DISheet Metal Worker
Structural Draftsman Steam Engineer
Structural Engineer Marine Engineer
Electrical Engineer DO Refrigeration
Electric Wiring R. R. Locomotives
Electric Lighting Alr Brakes
HWelding. Electric and Gas O Train Overation

Telezraph Engineer R. R. Section Foreman
Telephone Work R. R. Bridge and Building
[ 1Mechanical Engincer Foreman
Mechanical Draftsman [ Chemistry O Pharmacy
Patternmaker [JMachinist [JCeal Mining Engineer
Reading Shop Blueprints [JNavigation
£I€Civil Engineer [ Agriculture
O Hizhway Engineering [ Textile Overseer or Supt.
O Surveying and Mapping [JCotton Manufacturing
Gas Engines [JToolmaker [JWoolen Manufacturing
Diesel Engines O Fruit Growlng [JRadio
U Aviation Engines O Poultry Farming
BUSINESS TRAINING COURSES
[(OBusiness Management [1Business Correspondence
Industrial Management Lettering Show Cards
P’ersonnel Management Stenography and Typing
[ Traffic Management Complete Commercial
Accountancy OEnglish  [JSigns
Cost Accountant [ICivil Service
C. P. Accountant LIRailway Mail Clerk

ook Mail Carrier
ecretarial Work Grade School Subjects
panish (1 French BHigh School Subjects
Salesmanship Hlustrating [JCartooning
BAdvertlslng O Lumber Dealer
NBINO. s terunssnierantrstn st stssnne s ee st snan e s s sssssnes seserases
Street Address.
City.

Oceupation

1f you reside in Canada, send this coupvon to the
Internationsl Corr d Schools Canadi Limited,

Montreal, Canada

LATHE
A REAL LATHE. 9” swing,
30” between Centers. Special
Attachments and Tools avail-
able.

127 BAND SAW

Powerful, Practical,
Not a Toy, Price Only
$30.00. Write today for
Circular and prices on
theseand other Machines.

Rossbhacher Machine Co.,

1S516A Fernwood Ave.,
Toledo, Ohio
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Emergency Fuse Rack and Test Lamp
By Warren L. Crane

What happens when a fuse blows?
Almost always this happens at night and
leaves you in utter darkness! Then the
question arises as to where and how to
get a temporary light, find a new fuse
and locate the fuse hox. Why not think
of all this in advance and make up a little
rack, similar to the one illustrated, where
these neccssaries will be ready to hand
when the need arises.

This rack holds a flashlight, a supply
of spare fuses and convenient test lamp
with which to locate the trouble,

The work involved is slight and the de-
vice will save much in the way of time
and temper. The test lamp is the only
item which may need detailed description,
but may be made from materials found in
almost any home workshop.

A standard lamp socket with 14” pipe
thread containing a 10-watt bulb forms
the handle. Into this is screwed the fibre
tube from a 5-amp. 500-volt cartridge fuse
(the brass caps having first been cut off
and the tube cleaned out). .

The tip carrying a hrass terminal, is
turned from a piece of fibre, vulcanite
or even hard wood. An easy way to make
this piece is to cut off a picce of stock the
required length, drill a hole through it

The fuse rack and test lamp outfit com-
plete, with flashlight for emergency use.

slightly smaller than the diameter of the
brass rod to be used as a contact. Cut
off the rod so as to leave about 4" ex-
tending beyond each end and mount in
the lathe, using the ends as a mandrel
for turning the picce to size and shape.
The other terminal is made in a similar
manner, but of course without the lamp
socket. The ends may be cemented in
place, but if the turning is carefully done
the size may be made such that a tight

The rack is casily made and is hung
wpon the wall in a convenient location.

press fit in the fibre tube can be obtained,
which is all that is necessary.

In wiring, one tip connects to one ter-
minal of the socket through the tube by
means of a piece of fixture wire and the
other terminal of the socket to the flex-
ible lcad through a hole in the side of
the tube to the other contact, as shown
i the illustration,

o o 5wl ot

The test lamp complete with terminals.

Musical Glasses
(Continued from page 477)

you can readily learn to play the musical
glasses by marking your sheet music notes
with "a, b, ¢, d, e, 1, g, a” (the octave)
to correspond with the cloth chart under
the glasses; or a musically inclined friend
can mark the music for you.

Place the miniature bows on the fingers,
as iliustrated, and gently draw them across
the edges of the glasses. An almost inde-
scribable note will be heard ; wailing, pene-
trating, and yet bearing a likeness to a note
on the violin.

With the marked sheet music in front
of vou, and standing at the rear of the
table, it will be found easy to pick out the
notes and play them on the glasses; with
but a little practice you will learn the posi-
tion of each glass in relation to the note it

Drazwe the bow slowly across the edge of
the ylass.

produces, and be able to play any music
from memory. Short, light touches of the
bows to the glasses are suitable for light,
fantastic pieces; drawing the bows slowly,
s0 that.each.note is held several seconds,
gives rich pipe-organ effects and a type
of music entirely new and unusual. With
development and practice, you may add the
effect of tinkling bells by attaching to the
little fingers wires with tiny metal balls
on the ends, which are struck against the
sides of the glasses lightly as you play
with the bows.
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Be an Electrical Expert

3 |tm-. lirgie

bEem im0

and Earn BIG Pay!

Thousands of men have used the Croft books to step
into better positions. The sound usable material they
contain will give you full mastery of practical electricity,
and fit you for the many big-paying opportunities that
are constantly opening everywhere in the efectrical fleld.

The New Croft Library of

PRACTICAL ELECTRICITY

2785 pages, 5 x 7%, 2045 illustrations
Semi-Flexible Keratol Binding
It is impossible to deserihe all the information con-
tained in these hooks—or tell you of the coneise way in
which the hundreds of subjects are handied: such as
circuits, armatures, commutators, transformers, switch-
boards, distribution systems, electrical machinery—in
fact. how to do a complete job from estimating to com-
pletion. The Dbooks are filled with plans, pictures, and
diagrams. They offer you a combined home-study course
and a reference library.

You can see these books - FREE

See these books—use them for 10 days free. Then,
after you have examined them at leisure. decide if they
aren’t worth the $1.50 first payment and $2.00 a month
for nine months; or return the books at that time.

Send no money—Mail this coupon
FREE EXAMINATION COUPON

McGRAW-HILL BOOK COMPANY, Inc.

I 370 SEVENTH AVENUE, NEW YORK I
| Send me the seven volumes of the New Croft Library of Practical
Electricity on approval for 10 dye' free examination. At the end
| of that time 1 will either return the bookn postpaid, or remit a first
payment of $1.50 then, and $2.00 a month for 9 montha,
:N.mw o
I Home Address . I
| City and State 0 :
|| Position. cevemvit i ]
l Name of COMPANY .. vueasenieioretraraessssaasosarons 8.£.1.9-30
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“STAMMERING

lts &use and Gire **

You can be quickly cured if you stammer. Send 10 cents,
coin or stamps, for 288 page cloth bound book on Stam-
mering and Stuttering. Tt tells how I cured myself after
Stammering and Stuttering for 20 years.

BENJAMIN N. BOGUE
12958 Bogue Building, 1147 N. Illinois St.. Indianapolis

i r)’x
EARN BIG MONEY
AS A FOOT SPECIALIST

Learn PEDOPRACTIC—the new system of correct-
ing foot disorders and deformities without medicine
or surgery that's making tremendous strides these
days. It's a new uncrowded profession and offers
amazing opportunities in an unlimited field. Dighi-
fied, interesting and profitable. No thinking man
or woman will willingly neglect foot trouhles when
they produce so much discomfort and disability and
can be so easily corrected.

LEARN QUICKLY AT HOME IN SPARE TIME!

With but ordinary education and leisure home study
you can quickly qualify for this profession with its
social, professivnal and financial advantages.

EARN WHILE YOU LEARN

The demand for' your services will he so great that
you can start in your own home and earn the cost
of your training while you are studying the course.
We teach you how to quickly ‘’cash in” on your
knowledge.

You can quickly build up a practice and have an
office of your own. It's a wonderful opportunity so
act quickly. Clip coupon below, sign your name and
address, mail today for_ full Information about this
wonderful new science. Do it now. No obligation.

— — = — — — CUT HERE — — — — — =

AMERICAN COLLEGE
Chartered 1915 by the State of lllinols

Dept. 0.9 54 W. lilinois St.. Chicago
NAME ......... 0000000060000E00GI00EAD0A0000E0AT
ERRAWY  5a00000000000000000000006000000000008500
TOWN toivivninninnonn vounan STATE .ovvviinns
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A wonder Book of remarkable money-saving
bargains—168 pages and over 500 illustrations—
all your radio needs priced so low it will startle you.

The latest radio devices—the last minute im-
provements in scts, accessories, parts and kits.

New 1931 Screen Grid, Tone Control
A. C. Humless All-Electric Sets

remote control, public address, phono-combina-
tions, all dynamic speaker equipped. Beautiful
Consoles. Bed-rock prices and unusual values
on all sets, parts and appliances.

You must have this catalog—whether owner
or dealer—to tune in on the newest and great-
est values in radio merchandising—made

possible by the tremendous buying power of
this great corporation. The catalog of
catalogs. Brimful of bargain information.

Money-saving values on every page. Send

for it TODAY. It's FREE.

Jhe House of
Culstanding Values

Sets, Parts, Resources
Kits and Over
Everything Thrge
in Radio Million

W. Lake Street Dept.D  Chicago




Audels Builders Guides give you practical help

They are easy to read and understand, giving complete inside infor-
mation on the Building Crafts. Each of these sets is a step-by-step

Au
_‘ﬂ_l-T

How
How
How

to use the steel square
to file and sct saws
build furniture
How use a mitre box
How use the chalk line
How to use rules and
scales

How to make joints
Carpenters arithinetic
Solving mensuration problems

**Audels Carpenters Guides
ars worth four times their
price—very handy too as I
carry them in my pocket for
reference.’’ . J. Bates,
Knonxville, Pa.

y work.

in your dail

Estimating strength of timbers

How to sct girders and sillg

How to frame houses and
roofs

How to estimate costs

llow to build houses, barns,
garages, bungalows, etc,

How to read and draw plans

Drawing un specifications

How to excavate

Carpenters everywhere are using

Trade School Course for the apprentice—a trusted Reference for the
journeyman and master. Use the coupon below ta order the Guides
that interest you. Then!start easy payments if you are entirely satisfied.

dels Carpenters and Builders Guides 4 Vois. $6

Inside Trade Information for Carpenters, Builders, Joiners, Building Mechanics
and all Woodworkers. These Guides give you the short-cut instructions that you
want—including new methods, ideas, solutions, plans, systems and money saving sug-
gestions. Aneasy progressive course for the apprentice and student. A practical daily
helper and Quick Reference for the master worker.
these Guides as a Ielping Hand to Easier Work, Better Work and Better Pay.
get this assistance for yourself, simply fill in and mail the FREE COUPON below.

Inside Trade Information On:

To

How to use settings 12, 13 and
17 on the steel square
How to build hoists
scaffolds—skylights

How to build stairs
How to put on interior trim

and

FREE EXAMINATION

How to hang doors—build
stairs $1 a Month, if Satisfied
How to lath—lay floors 1600 PAGES --3700 ILLUSTRATIONS

How to paint Flexible Binding-~Pocket Size

s Masons and Builders Guid

A new, complete, illustrated trade reference library in four handy volumes. For
Bricklayers, Cement Workers, Plasterers, Tile Setters and Stone Masons, including a
practical outline of Steel Construction. This new sct is a practical Trade Assistant ex-
plaining clearly the approved madern methods of masonry construction in all its
branches. Easy to understand and apply to every dav problems. A reliable and
authentic reference work and study-course for the Master Journeyman and the Young
Mechanic. Use FREE COUPON below and find out for yourself, without obligation,
whether this set will benefit you.

Inside Trade Information On:

Plastering on various surfaces

Stone masonry--mate:ials--tools

Cutting, finishing, estimating
stone

Derricks, bonding, rigging

Steel construction.  Structural

Audel

S 4 Vois. $6

Bricklaying, tools, materials
Brick designs, patterns, honds
Setting frames and foundations
~Mortars, scaifolds, estimating
Mortars and mortar mixing
Tile setting, mosaic, hollow tile

Arches, anchors, fire stops
Labor and material tables
Concrete, materials, forms
Reinforced concrete. Blocks
How to figure concrete work
Stucco—on old and new bldgs.

*“Audels Magons Guides are
the best books to be_had on

FREE EXAMINATION

the suhject. Haye lnid brick | Straight edge test, troweling Concrete block and tile walls shapes
;:"glez FACH O am able ro] How to figure brick work Plastering—wood lath—metal  Beams, girders, anchors, fire $1 a Month, If Satisfied
CTorliss Sta., Pa. * | Safe loads, piers, chimneys Plasterers form of agreement proof 1100 PAGES -- 2067 ILLUSTRATIONS

How to read blue prints Flexible Binding-—Pocket Size

es 4 Vols. 6

Boiler settings, formulas Plaster materials and tools

Plumbers and Steamfitters Guid

A newset—just out! A practical, illustrated, Reference Library and Study-Course for Master
Plumbers, Journeymen and Apprentice Steamfitters, Gas Fitters and Ileclpers, Sheet Metal
Workers, Draughtsmen, Master Builders, Engineersand all Building Trade Students. This valu-
able set of handy, pocket-size Guides explains in practical concise language and well-done illus-
trationsall the principles, advances and short cuts of the Plumbing and 1leating trade—based on
modern practice. Contains careful, detailed instructions on how to figure and estimate various
jobs. Use FREE COUPON Delow to examine, without obligation, this valuable work.

Inside Trade Information On:

Soldering, solders, tinning. age, tanks. Drainage, frigeration. Water supply,

Joint wiping, bending, beat- sewage, purification. Fix- mains. wells, tanks. Gase

ing. Pipe —iron —steel, tures—bath—kitchen. Pipe fittings. Underwriters,

threading. Mathematics, fittings, soil pipe, tcols. Sheet netal work, prob- i
*Aundels Guides are practi- tables, physics. Materials Laying out work. Rough- lems, methods. Brazing, ‘B} =
cal, g:"re'l'}e‘;"?‘“f,}""d.r;:g -——iron, steel, copper, brass, ing. Screwed  fittings, &icating, lead burning., r ST et il
gover the entire eld fn plain IS(,E}?d't tin, 1an'timlony, Sltc. flanges, joinlts. Pipe bend- Welding, various welds, FI}FEMExt)l‘t!gATA?iN
anguace.” W, F. - cet metal-—galvanized— ing, examples. ~ Elbows. methods. Blacksmithing, a Month, atisfie

r, A y . i ; 5 .

get Ennanolisimd plate. Sanitation, syphon- Heating, ventilation, re- forges, tools. gez0 F‘,"}‘&ngf,?,“»’ lkai‘:Fé\iz‘elONS

.FREE-

THEO. AUDEL & CO.

D—‘Hm"[}] 65 West 23d Street

13 - New York, N. Y.

CGUPGH Please mail me for free examination
the books marked (x) below.

find them satisfactory, I agree to mail $t in 7

Audels Handy Book of Electricity 1 vol. $4

Audels Handy Book of Practical Electricity is a simplified Ready
Reference and Study Course in one pockeét size, leather bound
volumme—for Engineers, Professional Electricians and Students.
A reliable authority and handy helper for every electrical worker,
Contains important and valuable wiring diagrams, calculations,

days,

machine sketches, helps on maintenance and repair. Use this on each set ordered, 'an:‘l to_({ul;glcr m?il $1 2 {lluuth

FREE COUPON today and find out, without obligation, how on each set until I have paid t purchase price.

this handy book will help you in your daily work. l D 4.ih:/delh Carpenters & Builders G‘;‘é’&ﬁ
ols_______ i

Inside Trade Information On:

Electro-Therapeutics, X-Rays, Diagrams, Sign Flashers, Cable

Shocks, Welding, Brazing, Radio Splicing, Power Wirlug, Outside
Hook-ups, Motion Pictures, Tele- Airing, Switches, ghtning, Rec-
phone, Telcgraph, Cranes, Bells, tifiers, Converters, Transformers,
Elevators, Pumps, Tools, Ship Fuses, Circuit Hreakers, Rheo-

Drive, Railways, Vehicles, Auto-

> stats, Electro Plating, Electroly-
mobile Electric Systems, Ignition, it

sis, Storage Batteries, Magnetism,

Generation, Lighting, Plant Electrical Energy, Conductors,
Management, Power lj‘l:ms. Arma- Insulators, Static, Dynamic,
ture Winding, Repairing, A. C. Radio FElectricity, Applications,

T “Al g‘“',}."; ofk_elactricyl Motors and Apparatus, D. C.
L ja i °B"°’cg‘,9;g’:‘;‘n’: Motors and Apparatus, Alternator
* Construction, Dynaimnos, Wiring

Ready Reference and Index Cov-
cring the entire field of Modern
Electricity.

fthaca, N. Y,

—
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Iy Easy Way
etinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now...and
forever . . .-say good-bye to 25 and 35 dollars a week. Let me,;show you how
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity

—NOT by correspondence, but by an amazing way to teach, RIGHT HERE
IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days!
Getting into Electricity is far easier than you imagine!

Learn Without Lessons in QQ raxs

By Actual er—in the Great Shops of Coyne

Lack of experience—age, or ad-

vanced education bars ne one.

Idon’t careif you don’t know

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

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
shouldneed part-timework
I'll assist you toit. Then,
in 12 brie; weeks, in <the
reat roaring shops of
yne, I train you as you
never dreamed you could
be trained on a gigantic
outlay of electrical appa-
ratus. .. costing hundreds

(..:/"

of thousands of dollars . ..

Preépare for Jobs
Like These

Here are a few of hundreds of
positionsopen to Coyne-trained
men. Qur iree employment
bureau gives you lifetime em-
ployment service.
ArmatureExpert. to $100 a Wk.
Substation Operator
$60 8 Week and u
Auto Electrician $110 8 Wee
Inventor.......... Unlimi
Maintenance Engineer
N up to $160 8 Week
Service Station Owner
up to $200 a Week
Radio Expert up to $100 a Week

real NowinOur

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

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

Jobs-Pay-Future

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

employment bureau gives you a lifetime
service. Two weeks after graduation,
Clyde F. Hart got a position as electrician
for the Great Western Railroadat over $100
a week. That’s not unausual. We can point
to Coyne men making up to$600 a month.

$60 a week is only the beginning of
portunity. You can go into radio,

A

our op-
attery,

or automotive electrical business for your-
self and make up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to getinto
electricity. Every obstacle is removed.
This school is 30 years old—Coyne train-
ingis tested—proven beyond alldoubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 160
salaries

photographs. . . facts. .
+.. opportunities, Tells you how
manyearn expenseswhile train-
ing and how we assist our grad-
uates in the field. This does not
obligate you. So act at once.
Just mail coupon,

. jobs..

dynamos,- engines, power plants,
autos, switchboards, transmitting
stations . . . evetything from door-
bells to farm power and lighting
. .. full-sized . . . in full operation
every day!

NoBooks-NoPrintedLessens

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

COYNE

500 S. Paulina Street - Dept. 60-27 -

Get This
FREE BooR

o - I I [ 1 /1] |
Mr. H. C. LEW1S, President
COYNE ELECTRICAL SCHOOL, Dept. 60-29
$00 8. Paulina 8t., Chicago, 1il.

I Dear Mr, Lewia:

Without obligation send meyour big free catalog and
I @ll details of Railroad Fare to Chicago, ¥Free Employ-
L |

New Home

This is our new, fire-
proof, modern home
wherein is installed
thousands of dol-
lars’ worth of the
newest and most
modern Electrical
Equi pmentofallkinds,
Every comfort and
cmvenésntce hm‘!( bee!‘:
AN o make yo

g;»pyg and contented &

during your training. : o

ELECTRICAL SCHOOL

H. C. LEWIS, Pres.  Established 1899
Chicago, Illincis

ment Service, Radio, Aviation Electricity, and Auto-
motive Courses, and how. I can *‘earn while learning.”
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