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& Cavbon Eliminator

for all Makes of Cars, Trucks, Tractors and Engines

An amazing Scientific Humidifier has been patented throughout the
World that beats any ever got out. It makes engines run ALL THE
TIME with the same wonderful efficiency they do on a cool moist night. It gives MORE
pep and power, HIGHER top speed, eliminates hard carbon, and gives AMAZING mileage.
TFords report 28 to 42 miles per gallon. Other makes (both American and Foreign) report
marvelous increases of 14 to double mileage. Some of the best records are:

Milz=s Miles Miles
Buick............. 281{ EsS®X............. 32 Pierce Arrow.
Cadillae........... 2115 Ford (Model T)... .42 Pontiac
Chevrolet - Ford (Model A)... .40 20,...
Chrysler ..30%3 Hudson. .., ..23% ) Studebaker
Dodge. .. ] | Hupmobile. ..241 2! hippet, .. .
Durant]...........4134 Marmon.......... 2114 Graham-Paige....23%% Willys-Knight... ..

And Hundreds of Other Wonderful Records on ALL American and Foreign Makes

New Moisture Humidifieys
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Man with Car

Spare or Full Time
$350 to $1500 a month
1 man 9$4,939.66 in 3% months.
Another $1,656.60 in 58 days.
$5,150.00 in 5 months to another.
BIG MONEY can be—IS being made.

Fitting Motors With Vix

One man_ sold 8 first marning.
Another sells all 3 men can install.
Another’s profits as high as $100.00

a day.

VIX salls itself by 8 STARTLING
demonstrations. — BIG, STUNNING,
ASTOUNDING DEMONSTRATIONS.
Successful VIX men make MORE MON-
EY than they ever made before.

— Try This New P‘rinihciple
Free Trial ¢ s Nw s RISK

Try this wonderful VIX Moisture Humidifier and Carbon Eliminator AT MY RISK on YOUR OWN
CAR to prove that VAPOR MOISTURE (drawn from Radiator to Engine) gives you that wonderful
night driving effect ALL THE TIME with MORE mileage from gas and oil—eliminates hard carbon
accumulation — gives MORE power, a SNAPPIER, PEPPIER motor. 'FASTER acceleration, &
SMOOTHER, QUIETER running eniine and HIGHER top speed.

] VIX will PROVE ITS MONEY SAVING MERIT on your own car by 8§ DEMONSTRATIONS—
conducted by yourself AT MY RISK—the most SENSATIONAL; most ASTOUNDING, most CON-

- =« VINCING DEMONSTRATIONS you ever saw. If you don't find from
§ your tests that it does MORE than I claim, return it and it COSTS YOU

NOTHING. 1 want wide-awake, hustling, County, State, Province
and National Agencies everywhere, part or full time, to make $350 to $1500 per month
filling the great DEMAND for this wonderful invention wherever introduced. Write
for my FREE TRIAL and MONEY MAKING OFFER. Use coupon helow.

WALTER CRITCHLOW
Inventor and Manufacturer,863-K Street, WHEATON, I, U.S. A

Pictures here and at
top show Model “B”
VIX attached to my own
New Model AFord. This |
car is wonderfully im-
proved in performance
with the VIX Moisture
Humidifier. So is every
Auto, Truck, Tractor,
Taxi, Bus, Marine, Sta-
tionary and Aircraft En-
gine, both American and
all Foreign makes.

WALTER CRITCHLOW }
INVENTOR and MANUFACTURER
'863-K Street, Wheaton, I11., U.'S, A.

 Please send me without obligation or charge
youwr FREE TRIAL and MONEY MAKING B

ED TO

GUARANTE o
SAVE§1/4to 1/2 Gas NAME. .. et ueeeeeienaeetanoneensensesssnns L]
Carbon Cleaning =
Engine Repairs Address........ PR ceveeania. Ceeanaas =
or coSts You NOthing Town. .o iiei i iceannnn State..... e =

www americanradiohistorvy com


www.americanradiohistory.com

September, 1929

Science and Invention

ot o

- the(our

385

agetotakeit?

F course you’d like to earn $50 or 375 or $100 a week—you’d like to do
more interesting work—you’d like to get into a line that offers a real

future—but do you know how to go about getting these things?

If you have been thinking of “taking a course” but have held back be-
cause you were afraid you didn’t have education enough to learn better-paid
work—if you have hesitated to take the risk that it would actually land you
in the better position and increase your salary—then here’s the best news you
ever heard in your life!

i

ik

“Only one other man
and I, of six taking Cali-
fornia State Board exam-
Znation for Archiiect,
passed. Then I reatizedthe
thorongh and praciical
training given by Ameri-
can School. In18 months
1 have gone from tracer to
Chief Draftsman, in
charge of all architectural
and engineering work in
one of the oldest offices

here”’
R.L. WARREN,
Los Angeles, Calif.

“When I started Amer-
icarn School training in
the Spring of 1915 ¥
wus working 14 hours a
night, seven nighls a week
for $1.83 a night. That
Fall I got @ job in the
LEngineering Depl. of a
Large firm near herc. To-
day I work 514 days a
week and my salary is
Larger than I ever dream-
ed of when I began that
course in Mechanical
Drafting.”
-B. H. SEAVERNS,
South Bend, Ind.

1 want to tell you about DRAFTING, and show you that it offers you
everything in pay and opportunity that you could hope for. I want to
show you that a fine Drafting job is now easily within your reach. And I
want to set before you an amazing plan which we have worked out with
the co-operation of some of the biggest employers and engineers in
America, to prepare you at home, in spare-time, get you the job and raise
your pay—absolutely without risk of a penny on your part.

Come Into DRAFTING!

Thousands of men—not a bit smarter than you, with no more schooling
or experience—havegonefrompoorly paid positions as clerks, mechanics,
building trade workers and laborers into Drafting positions paving $30
to $100 a week, with our help. Now with a job and a raise waiting for
you as soon as you are veady for it, all it takes is the COURAGE to go
after it—now if you remain in the rut it’s because you choose to, not
because you have to.

3 Drafting Lessons
/Ictually FREE io

show you how interesting

and simple Drafting is

Maybe you think Drafting is ‘‘over your head”—that it
takes artistic talent or some ability you haven’t got. In that
case you have a pleasant surprise coming to you. For I'll be
glad to send you the first threelessons from our home-train-
ingtoshow you that the drawing of plansis purely mechani-
cal, easily learned and the mostinteresting kind of work you
ever tackled. It takes little enough courage ¢o look inio this
wonderful opportunity —just mail the coupon and see for yourself how you
like Drafting and our guaranteed way to get into it.

. D-653
The American School Defsu o el 24
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Get this
“No-Risk” Plan!

Twish [ had the room here to tell you all about DRAFT-
ING-—how it has become the most important branch
of every kind of manufacturing and building construc-
tion work—how fascinating the work is—the fine bunch
of fellows you’ll work with—the big salaries paid~—the
wonderful chances for advancement. How, while Draft-
ing s white-collar office work, it is hooked up closely
with big projects and big men, and offers the thrillthat
goes with making plans which govern every move of
the men who do the work. All thisinside dope takes a
36-page book to describe and Tl
be glad to send you a copy free
when you mail the coupon for my
no-risk job and raise plan.

227V

Director Extension Work,

THE AMERICAN SCHOOL

i
i
Dept. 11653 Drexel Ave. and 58th St., Chicago, Ill.
Please send without cost or obligation, 3 Drafting |
Lessons, 36-page book with the inside dope about |1
Drafting and your no-risk plan and guarantee to 1
prepare me, to place me and raise my pay, or no cost. |
1
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When Fate Tricks Tricksters!

Dunninger, peer of magicians, will relate some un-
usual experiences of fellow-workers in the mystic arts,
when the magic machinery did not always work accord-
ing to specihcation.

Playing with Death!

Some unusually interesting pictures showing how “the
other half of the world” makes a living.

Making Sound Behave

How the latest scientific discovery has resulted in the

Aviation

California Wins !-——Frontispiece................. 388
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Experiments With Little-Known Chemicals...... 426
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“Home Movies”—A Monthly Department........ 421
Conducted by Don Bennctt

Automotive

The Truth About Gasoline Savers.............. 422
By George A. Lucrs, Automotive Engineer

Motor Hints—A Monthly Department........... 423

Television

Television in Colors........ooviiieiinn... 400

Radio

You Can Call Your Home From Moving Train.. 438
A Radio Robot.. ... 439
New Radio Devices. ..., 440
Radio Oracle. ... ... i 441
How to Make It

Building a Sport Plane—Part 2-—Conclusion. ... 428
Wood Turning. .......voviiiinniniii .. 432

By H. L. IWeatherby

How to Make It...... ... ... .. o it 433
Shop Mechanics—$10.00 Monthly Prize......... 434
\Wrinkles, Recipes and Formulas—TIllustrated. . ... 435

MONTH

elimination of the “booming’
in many auditoriums.

Glands

Some valuable information for the layman on the why
and wherefore of our glands—a subject everyone should
be familiar with today. The article is by Dr. G. A.
Estabrooks.

Dust!

How many tons of dust do you think there are in
the atmosphere of a great city?

’

and reverberation found

SCIENCE AND INVENTION. Published
monthly by Experimenter Publications, Iuc., at
184-10 Jamaica Ave., Jamaica, N. Y. En- Inc.
tered as second class matter, at the Post Office
at Jamaica, N. Y., under the Act of March 3,

lication. .
Subscriptions:

1879. Title registered at the U. S. Patent Office.
Copyright, 1929, by Experimenter Publications,
The contents of this magazine must not be
reproduced without giving full credit to the pub-

$2.50 per year in U. S. and
386

possessions; Canada and foreign countries, $3.00
a year. Mackinnon-Fly DPublications. Experi-
menter Publications, Inc. Novel Magazines Corp.
Executive and Editorial Offices, 381 Fourth Ave-
nue, New York City, N. Y,
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LEARN TO EARN $50 to $125 2 Week

Your future lies in the Electrical Field. The opportunities are limitless. This industry is grow-
ing faster than any other and attracting BILLIONS of capital. Get your share. The demand
for trained men was never so urgent and the pay was never so large. Act—ACT NOW. Make
a start in this wonderful calling. )

Hundreds of our graduates are making big money as Power Plant Operators, Electrical Engineers, Telephone
Men, Superintendents, Electro Auto Engineers, ete. Hundreds of others are in the electrical contracting business
for themselves and making $3,000 a year and up. I want you to drop your present line and come to Coyne
now and let us prepare you for the big opportunities. Spend the next three months in Chicago, the great electrical
center of the world. Students taken on frequent inspeection trips to the world’s greatest electrical plants.

COME WITH US FOR 90 DAYS!

I offer you EXCLUSIVE advantages here. Massive electrical apparatus is reserved for your special use. You learn quickly because individual
instruction with instruetors to help you~—on our‘immense and moderq equipment of dynamos, switchboards, generators, etc. When you graduate
you KNOW your business, for you have DONE everything in a practical way.

EARN WHILE YOU LEARN AVIATION ELECTRICITY &

&

Don’t wait to save a lot of money. Our employment department places Automobile and Radio Courses Included Now 9

students in spare time jobs to earn a good part of their living expenses. : TR s ]
Fiundreds of our students have worked their way through, you can do g}ggﬁa?%‘f;({tﬁcgicé%g;zg‘aléi};;ig %ighgii;::;:eosifglglvgy &
the same. Then after you graduate my employment_depa_rtment will give made by Coyne and will only be offered for a short time, CJ
you lifetime employment service. Make up your mind right now—send J

4
the coupon this very minute for our big free catalog and full information, GET THE FACTS 0' H.Pc. I.Ewtls
residen

. A &
You Don’t Need Experience or Advanced Education  goyneis yourone great chance to get into electric- " COYNE

You don’t need a high school education or one bit of electrical experience.

ity. Every obstacle is removed. My school is & Electrical School

No book studying or classes here. We tell you how to do a thing, then 30 years old. Coyne training is tested—proven & 500S.Paulina St.

we show you how to do it and then you do the work yourself. That's  beyond all doubt—endorsed by many leading o Dept. 69-02

why you learn quickly and thoroughly. electrical concerns. & CHICAGO, ILLINOIS
You can find out everything absolutely & pear Sir:—Please send me abe

COY NE ELECTRICAL SCHOOL  7.oibyi i ik ™0 ¢ Wil iryss o

H. €. LEWI1S, President So act at once. Mail the coupon " cial offer and three courses FREE.
§00 S. Paulina Street, Dept. 69-02, Chicago, 1. todar R
LA O SRR R R
4
& Address.cceeeens 0000000000080000 asson
] &

» U4
‘ . ‘ . s TOWN o v ssuws 00000 0DA000 00O 0008 COBEEEEED

' K4 St
| V4 BEC. s s vosssesersarcnc st i ettt i tuseaaaananmr
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California Wins!

Women's Altitude Record Unofficially Broken

Miss Marwel Crosson, San Diego, California, flier, recently drove

her cabin monoplane to an unofficial height of 24,000 feet on May

28 at Los Angeles, California. Miss Crosson left the airport at

11:17 A. M. and landed at 1:23 P. M. The temperature was

esiimaled to be about 15° below zero Fahrenheit, at the highest
point of her flight.

The present record of 20,270 fect is held by Mrs. Louis McPhet-
ridge Thaden, of Oakland, California. In East St. Louis, Illinois,
on the same day that Miss Crosson made her flight, Barney
Zimmerly broke the acorld’s altitude vecord for light planes ahen
he reached a height of 24,600 jeet. As yet both records are

pnofficial.
g
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I Will TrainYou

at Honﬁe toll;'ill

a Big-Pay
ad1 b oJob

F you are earning a penny less than $50 a week,

send for my book of information on the opportuni-
ties in Radio. It’s FREE. Clip the coupon NOW. A
flood of gold is pouring into this new business, cre-
ating hundreds of big pay jobs. Why go along at $25,
$30 or $45 a week when the good jobs in Radio pay
$50, $75, and up to $250 a week. My book, “Rich Re-

Here"g the wards in Radio,” gives full information on these big
jobs and explains how you can quickly become a Radio
P Ro o F Expert through my casy, practical, home-study training,

Salaries of $50 to $250 a Week | 30f the 100you
W Not Unusual can build '

‘f Get into this live-wire profession of quick success. Radio needs

{ trained men. The amazing growth of the Radio business has
astounded the world. In a few short years three hundred thou-
sand jobs have been created. And the biggest growth of Radio
is still to come. That’s why salaries of $50 to $250 a week are

You can build
100 circuits with
ﬂwsndﬁgmmﬁus

$375 One Month in not unusual. Radio simply hasu’t got nearly the number of
s Ti thoroughly trained men it needs. Study Radio and after only a
pare me short time land yourself a REAL job with a REAL future.

‘“Recently I made

$375 in one month in You Can Learn Quickly and Easily

my spare time install- . ~

ing, servicing, selling in Spare Time

Radio Sets.” Hundreds of N. R. I. trained men are today making hig money
Earle Cummings. —holding down big jobs in the Radio_field. Men just like
18 Webster St. you—their only advantage is training. You, too, can become a
Haverhill, Mass. Radio Expert just as they did by our new plactlml methods.

Qur tested, clear training, makes it easy for you to learn. You
can stay home, hold your job, and learn quickly in your spare
J rom time. Lack of education or experience are no drawbacks. You
umped from $35 can read and write. That’s enough.

to $100 a Week

o
el e e Many Earn $15, $20, $30 Weekly
pleasur . ~ .
servicing and selling on the Side While Learning
Radio sets. I have made My Radio ecourse is the famous course ‘‘that pays forlltsglf T teach
3 o) i you to becin making monev almost the day you enrgl Iy new prae-
as high asf $:‘4l m t‘wo tical method makes this possible. I give you SIX BIG OUTIITS of
weeks. Before en_termg_ Radio parts with my course. You are taucht to build practically every
Radio I was making $35 type_of receiving set known. M. E. Sullivan, 412 73rd Street, Brooklyn,
N. Y., writes, “I made $720 \\hlle studyin Earle Cummm"\, 18

a weck. It is certainly Webster Street, Haverhill, Mass : “I made $375 in one month.”” G. W,

great sport to do this Page, 1807 21st Ave., Nashville, Tenn.: “‘X picked up $935 in my spare
kind of work. time while studying.”
J. A. Vaughn .
4202 Arsenal St. Your Money Back If Not Satisfied .
St. Louis, Mo. T'11 give you just the training you need to get into the Radio business, e ‘}
My course fits u for all lines-—munufacturing, selling, servieing n

in business for yourself, operating on board ship or in a broade
station—and many others. I baek up my training with a signed agy

ment t fund every penny of your money if, after completion, you are
not satistied with the course I zive you.

Act Now—64-Page
Book is FREE

Send for this big book of Radie in-
formation. It won’t cost you a penny.

) \ y }
$450 a Month It hasg put hundreds of fellows on the : ;
“T work in what I be- road to bigger pay and suecess. Get i X/

it. Investigate. See what Radio has

Fmdouquck
abouf Hhis /
pl actlcal way /
0 lg il

lieve to be tl_]c largest to offer you, and how my Employment
and best equipped Ra- Departent helps ymx(lget into Radio
H 3 - after you gracuate. lip or tear out
‘ dio tShOplln 1“:)0 OSp[()iig;e the coupon and mail it RIGHT NOW.
west and als
KGFIL 1am averaging g 3. E. SWMITH, Pr
g . esident
450 & month.” J. E. SMITH, President e CH, Chelibiy
Frank M. Jones Dept. YWT Washington, D. C.
922 Guadalupe St. Naticnal Radio Institute ?{i:l\l’l Mr. 1[]91%1;111) Kindly sencll me tyour blgl m?k *“Rich
Qo gwving information on the big- money
San Angelo, Tex. Washington, D. C. \&\ oppertunities in Radio and your practical method of teach-
! mg \\1Lh %l\ bm Vltﬁ(Q 1 undemmnd tma bool\ 1\ free,

Employment Service to all G”uduafes e .

\Originators d]iadmﬂomeswdy Training | e
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JulesVerne Comes Back
to Life!

MAGIC name—dJules Verne! A name
that has brought untold joy to untold
millions.

Who can fail to remember his famous novels,
“Twenty Thousand Leagues Under the Sca,”
“Trom the Farth to the dMoon,” “To the Center
of the Earth,” and other equally imaginative
triumphs of this world renowned novelist? Few
writers have ever equaled Jules Verne’s vivid
imagination, and still fewer have been able
to paint these pictures of the mind so bril-
liantly in printed words.

And now Jules Verne comes back to life!
Comes baek with stories that inerease your
pulse and make your heart pound. TFor in
AMAZING STORIES, the magazine of scien-
tific fiction, the famous school of authors who
have followed in Jules Verne’s footsteps now
offer you the fertile fruits of their imagination.
In their colorful minds, the inventions and dis-
coveries still to come are already here. They
write of a voyage to Venus, that silvery star
seen so often in the evening sky; of ecor-
respondence with a mythical people on Mars;
of radio messages from still more distant
planets; of giant insects and of people who

NG SToRes

THE MAGAZINE
OF SCIENTIFIC
FICTION

381 FOURTH AVENUE
NEW YORK, N..Y.

have huge heads and no bodies; of the things
a man might well see and hear a thousand
years from now!

Tt’s a thrill you've never had! For it deals
with the Future, and the things your children’s
children may some day actually experience
and enjoy.

Get the next 6 Big Issues of AMAZING
STORTES delivered to your home by the post-
man. Read with a relish these profusely illus-
trated stories of a weird, but not impossible
future.

As a special inducement we -

offer all 6 Big Issues for a single SIMPLY
$1.  (The news-stand price is CLIP
$1.50). And if you are not con- AND
vineced AMAZING STORIES is

worth twice the price, after read- MAIL

ing the first issue, we will let you THE
keep it FREE, and send your
dollar back.

Sit down right now, and fill out
the coupon below, It is your in-
surance against dull evenings
from now on!

www americanradiohistorv com
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COUPON
BELOW!

: AMAZING STORIES

i Dept. 2509-S, 381 Fourth Ave., New York, N. Y.
I Gentlemen:

i . I enclose $1 for which send me your next 6
1 issues of AMAZING STORIES. (Reg. price $1.50)
1

[} INEY986 0 606 0006000000600006060000000000000000000
1

] Sf8883# 0 0 00 0000060000006 0000000000600000000000
I

] CIty.ov ittt i i i State......... ...

-
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’EHS NEW

big catalog—just
off the press—heralds
values never before ap-
proached in radio mer-
chandising. Prices have never
been lower—or quality so high.
Send for your copy today. See for
yourself the astounding values we
offer—the actual wholesale prices at
which you can now buy. Our recent
purchases totaling over one million
dollars($1,600,000)in standard radio

’“M M \“‘“‘“\lll“\{j\\\\‘ﬂﬂ“ﬂ“ﬂ\\\\ receiving sets coupled with our tre-
AL T Q T

‘\\@l mendous stock of standard acces-
l \\\\l\m\

ﬂ A sories,parts and kits has enabled us

W‘M\“}M\\:‘m \W “\\ ) to make startling price reductions.
iy

\i‘ AT ul“ ‘ \\\

M} e HNed

i “\ \llm \llll

Write today for the complete
ﬂ l\;!\\\\m n \\m\l

'%
...‘-=
T

ST

story as given in this large 196
page catalog of radio bargains.

?‘

EVERYTHING IN RADIO $
AT UNHEARD OF PRICES

New Screen Grid A. C. Humless All-Electric sets—standard A-C sets as well
as battery operated receivers in an attractive array of consoles ranging from
small table model types to gorgeous pxeces of radio furniture. They represent
the finest offerings of the season. The price range is especially attractive pre-
senting unusual values as low as $15.95.

Get this Allied catalog. Buy low so you can make more proﬁt Deal with an
organization of experts who are trained to render real service in radio.

Backed by

A
l_{eliable, 8 Resources
High-grade totaling over

Radio House § ! $3,000,000

CORPDRATIDN

71 W. Lake Street Dept. D  Chicago
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““Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact” - - - -

- HUXLEY

RAFFIC

is at once a great blessing and a great curse

Fundamentally it is morc of the former. The

manner in which we are using it—or failing to
use it—is beginning to pull the balance more and more
toward the latter. Something must he done about
it. Something must be done ahout it at once.

There are at present many more cars than our
street and highway system can comfortably accom-
modate, and relief in the form of mnew and better
highways is not keeping pace with automobile pro-
duction. We are going from bad to worse and going
fast. Automobile manufacturers now have a differeut
sort of “saturation point” to worry about.

Automotive exccutives and engineers have tried
to relieve the situatien by producing cars that will
accelerate and decelerate more rapidly. High spead
engines and four-wheel brakes arc doing their bit to
enable more cars to pass over a given section of road
because they can be driven at a much greater safe
speed than older types due to the braking power an-l
quick acceleration. There have been better roads
movements started in all parts of the country. They
are of valuc but the problem continues to grow.

Many urbanites refuse to owin a car because the
city traffic takes all the joy out of the occasional trip
to the country. and the garaging facilities are too ex-
pensive and they reach the conclusion that using a
car for business driving in the cities is more trouble
than it is worth. Holiday traffic on the main arterics
in and out of our large cities is a disgrace. It is not
at all wncommon to find that we can make a run of
one hundred miles through the country in four
hours and spend another two in covering the ten
miles from the suburbs to the center of town. What
can we do about it?

We can arrange for the laying of more, of wider,
and of better roads ucw, with a view to the traffic
they will be required to carry five years hence.

We can take immediate steps to have our present
streets and highways used to better advantage as
follows:

We Can

in the busy

CONSIDIZR for a moment the automobile. It

1
+
L

Prevent Parking, cven for a short time,
sections of our cities, thus bringing about
nearly the same result as widening the_ streets.

We Can Provide Many Garages specially designed
to enable cars to get in and out rapidly so as to
house cars. which would, under our present scheme
of things. block the street. The charges for a parlc-
ing service of this nature could be made on some
reasonable basis. A system or chain of garages, of
this character might include many garages in a
single city, and the payment of a single fee could he
made to include the lLousing privilege for a definite
period in any of the garages in the chain. A service
of this nature would be of real value to the sales-
man. the shopper, etc.

Department stores and large office buildings could
use garages in their buildings to good advantage.
Many of the more modern buildings are belng con-
structed along these lines. Certain “automatic” gar-
aging features could be used to extremely good ad-
vantage in cascs of this nature.
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We Can Relieve Congestion at suburban main
highway intersections in many ways. The most
obvious is the elimination of grade crossings—the
greatest single cause of delay on main arteries. We
can ntilize short detours, thus spreading the traffic
at congestion points and bringing it together again
on the open hichway. We can educate folks to use
the so-called “back-roads.” Many of these roads are
in a better state of repair than the main highways.
We can have local newspapers point out the value of
using these little-travelled roads, and publish maps
showing their location. We can permit the intelli-
gent use of higher speed on the open road and even
through town on main highways, We can change
some traffic rules, now in force, which would be a
hardship even on horses and buggies.

Highway traffic, as bad as it.is. does not begin to
compare with the traffic congestion in our cities. In
this problem we have observed that most of the
trafic jams occur in certain comparatively small
arcas at just about the same time each day.

One of the greatest single contributions to this evil
is the taricab, but the fault originates with the pas-
senger rather than the driver, because the former
wants to get from one point to another by the short-
est route—which many times is neither the quickest
nor the cheapest, because much better time can be
made where all traffic is made to run in defnite
channels with a minimum of dodging back and forth,
and with slow-moving vehicles directed in definite
lanes. We should see to it that pedestrian traffic
should stop and flow with vchicular traffic.

And now we make a further suggestion and an
offer to assist in its exccution. Located in the
traffic center of any large city we propose the station-
ing of a captive balloon. similar to those used for ob-
servation purposes during the war. In the observa-
tion basket we propose to have one or two traffic
experts and a radio man, plus a radio transmitter
and receiver. Located at several strategic points at
the houndary of the heavy traffic zone, we suggest
police stations, equipped with radio recciving equip-
ment, under the direction of the observers.

The observers could be supplied with special
cameras to photograph the traffic area at definite
intervals. and from these observations much helpful
information could he had and an immediate relief for
heavily congested areas could be provided by proper
orders transmitted by radio to the street stations.

We shall be pleased to co-operate with any city
traffic authority in working out the technical details
for the trial of this plan.

DM Sk

Editorial Director
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‘asy Ways
Zo Mak!r/j‘”:”an howur
inn Your Spare Iime

inIRADIO

Each of these plans, developed by the Radio Training
Association of America, is a big money-maker. Set owners evervwhere
want to get rid of statie, to have their sets operate from the electric light
socket, the tone improved, and the volume inereased, and transformed
into single-cdial controls. Phonograph owners want their machines
electrified and radiofied, TIf you learn to render these services, you can
casily make $3.00 an hour for your spare time, to say nothing of the
money you can make installing, servicing, repairing, building radio sets,
and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

Join the
Radio Training Association
of America |

Earned $500.00 Spare Time
Frank J. Deuisch, Penn.: “I have made
over $500 out of Radio in my spare time.”’

Radio Engineer In One Year

Claude De Grave, Canada: ‘I knew
nothing about Radio when I joined a
year ago. I am now a member of a

A membership in the Association offersyou
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention—train you for the $3,000 to $10,000

big-pay radio positions — help secure a ™

better position at bigger pay for you.

A membership need not cost you a ceni!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

very exclusive organization of Radio
Engineers, and my income is 225%
greater than it was.”

Doubles Income 4n &6 Months
W. E. Thon, Chicagoe: ‘‘Six months after {
enrolied I Secured the wianagership of
large RadioStore and doubled myincorme.”

AT TX T BN AN DN NN NN AN BN ENR BED WM MR B BNR ENR EE K2

ACT NOW —If You Wish the

1 Radio Training Association of America

£, 2 1 Dept. RN-9 4513 Ravenswood Ave., Chicago, [il.
No-Cost Membership Plan ! ’

To a limited number of ambitious men, we will give Special Memberships that DGfe’;,%ﬁT%’gecinfal\ffeﬁ%iﬁi?g 5?;$,f“anmda’;1§g“cgi§§a2§ B
may not-—need not—cost you a cent. To secure one, write today. We will send § vour Radio Handbook, ]
You detaiis and also our Radio Handbook filled with dollars-and-cents radio i 1
ideas. It will open your eyes to the money-making possibilities of Radso. g Name.oooo o B o
. I -

- P OO I B Address. e
Radno Tralnmg Assocnatnou of Amerlca I 1
4513 Ravenswood Ave., Dept. RN+9, Chicago, Ii1. 1§ !
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Buzz-Saw Illusion

Can You Solve This Mystery? More Than $250.00 in Prizes

will be given an oppor-

tunity of offering a solution
to the famous Dunninger Buzz-Saw
Illusion that has mystified hundreds of
thousands of theatre-goers the world
over.

During Dunninger's travels, with his
own two and one-half hour mystery
show, touring both this country and
abroad, the featurc illusion was known
as the Buzz-Sew Ilusion, which not
only created a sensation wherever pre-
sented, but has baffled the most learned
minds of the entire world. Many ex-
planations were offered, but up to date
not one possible solution of the actual
modus opcrandi of this startling mys-
tery, which was created by Dunninger,
has been forthcoming.

After witnessing a private exhibition
of this masterpiece of the illusionist’s
art the editors of SciencE & INVENTION
have arranged with Dunninger to pre-
sent to our readers the Buzz-Saw
1lusion and we are going to conduct a

f ; cience & INVENTION readers

More than $250.00 in prizes

42 Awards

Ist prize.......coveveerenr-....5100.00
2nd Prize.........c.eeveeniainn. 50.00
3rd prize.. ... .. i 25.00
4th prize.......... ... ooiiun.. 10.00
13-5th prizes of $5.00 each...... 65.00

$250.00

25-6th prizes. This prize com-
bines a vyear's subscription to
“Science and Invention” maga-
zine and a copy of “Popular
Magic and Card Tricks,” Vol. 3,
by Dunninger and autographed
by him. Magazine value $3.00.

See rules on following page

contest, for ingenious minds, offering
the sum of $250.00 (Two hundred and
fifty dollars) in gold to those submit-
ting the hest workable methods of pro-
ducing this master mystery act. In
addition there are twenty-five prizes,
each consisting of a year's subscription

www americanradiohistorv com

to this publication together with

an autographed copy of Popular

Magic, Vol. 3.
Mr. Dunninger’s original idea was to
exhibit this illusion on the vaudeville
stage, but owing to the fact that this
stupendous sensation carries so much
necessary apparatus, machinery and a
corps of trained assistants. the illusion
would be too costly a proposition to pre-
sent on the vaudeville stage today.
With a full evening's performance it
was quite a different matter.

Professional and amateur magicians
are invited to submit their ideas and
solutions and enter the contest to com-
pete for the prizes.

The effect, in brief, of the Dunninger
Buzz-Saw Illusion is as follows: A
lady is apparently placed under hypnotic
control, then lifted by two assistants
and put into a box just large enough to
hold her. Her feet are put through
two circular holes at bottom of the box
where they remain in {ull view through-
out the experiment. Her wrists are


www.americanradiohistory.com

September, 1929

Science and Invention

Here is an illustration which shows Dunminger’s Buzz-
Saw Hlusion as it is staged. You are asked how this can
The awards in this
contest are indicated in the blurb on the opposite page.
Insert shows Dunninger who originated this illusion and

be done in the most practical way.

successfully produced it.

placed under suitable steel bands on each side of the
box and shackled in position by members of the

audience, who are
asked upon the stage
to act as a committee
and to see that every-
thing is done in a
fair and aboveboard
The locks

manner.

used to hold the
wrist bands may be
brought wupon the

stage by anyone in
the audience. These
locks may be of any
type desired.

The box, contain-
ing the lady, is now
lifted on a skeleton

395

affixed to the box which are wound

FOR WAIST

track arrangement
(see illustration),
and two chains are

Here are the details of the fastenings

1. The lady is actually placed in the box, where
she positively remains throughout the illusion.

2. No mirrors or effects are
employed.

special lighting

3. Not for one moment are the projecting feet out
of sight of the audience.

4. No stage “traps” are used.

5. Only ‘“‘one’”’ woman is used.

6. The box is actually sawed into two parts length-
wise. This is not an optical illusien.

the tllusion.

i up on to a large drum manipulated
" Dby two assistants.

The girl being thus helplessly
fastened in the box, it seems utterly
impossible for her to move about,
let alone make her escape.

Next, a number of swords are
passed to committeemen and exam-
ined, then taken by the performer
and thrust through the box from
top to bottom. The swords enter
the box at the top and project quite
a bit outside of the bottom, proving
conclusively that the swords have
entered and passed completely

in the awooden box of

through the box and apparently
through the young lady.

(Continued on page 455)

HERE ARE THE RULES

7. Each contestant may send in one or more solu-
tions whicli, if lre desires, may be illustrated by
diagrams or sketches.

8. Solutions must be typewritten or legibly written
by hand on one side of the paper only.

9. Solutions must be limited to 200 words or less.

10. Prizes will be paid to those offering the best
workable methods for producing this illusion.

11. Mr. Dunninger will be the sole judge. His
word is final. Tn event of a tie, prizes identical

www americanradiohistorv com

with those tied for will be paid to each contestant
so tying.

12. All entries must be in our hands at noon

November 21, 1929.

13. From this contest are barred all employees of
the Mackinnon-Fly Publications, Experimenter
Publications, Inec., and Novel Magazine Corpora-
tion, their relatives and members of their families.

14. Mail all solutions to Joseph Dunninger, care of
this publication.
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Worden's $600,000

The above photograph shows Dr. Worden and Leo
Rutstein in the laboratory.

Who Dr. Worden Is

R. EDWARD C. WORDEN enjoys an

international reputation as the forcmost
authoyity in the field of Cellulose Chemistry.
He was Chicf of the Aviation Chemical Division
of the. U. S. Air Service during the war and 1is
technical chemical advisor to the War Depart-
ment. | He established aviation chemical stand-
ards for the United States Air Service, and also
for the Allies behind the lines in France.

For years Dr. Worden has been regarded as
the Supreme Court in the field of Chemical liti-
gation. In addition, he is retained by some of
the largest chemical organizations in the world
on a yearly basis.

Dy. Worden is the author of more than fifty
books and papers on nitro-cellulose and his
compendiinm on that subject forms the basis of
many of our collegiate courses on that subject.

IVe belicve the reader will find the story about
his hobby a most interesting one, and we hope
to hawve the author tell us more about this eminent
chemist in a subsequent article.

—The Editors

Above is a view of the Worden Library, in which may
be found more than 20,000 scientific wolumes. The library
measures 40 x 80" and is 18" high.

September, 1929

The World’s Foremost Authority

on Cellulose Chemistry Has Col-

lected U pwards of Half a Million

Dollars’ Worth of Rare Postage
Stamps

By Alfred M. Caddell

7

STAMPS! Stamps! Stamps! The boys are collect-

ng:

g

That which started back in 1840, as a keepsake
proposition, has now grown into one of the country's big
home industries, numbering among its followers bankers,
lawyers, doctors, the baker and the candlestick maker—and
not to forget chemists, for this particular story is about a
chemist.  Millions of dollars’ worth of canceled postage
stamps, otherwise worthless in themselves, are traded in
annually by thousands of business men hobbyists throughout
the world. Upwards of one hundred thousand stamp en-
thusiasts throughout the United States follow the trail of the
little square-inch stickers that provide transportation for
vour letter and mine. The commercial value of odd and
rarc postage stamps, both canceled and uncanceled, is be-
vond all computation, but it is safe to say that it approaches,
if not surpasses, the billion-dollar mark.

The desire of possession, the same goal that gives dia-
nmonds and sapphires their values, is behind the whole thing.
And aside from the commercial considerations, the building
of stamp albums is the basis of a most delightful hobby for
thousands of people, much as golf, bridge and radio supplies
an interest in life to others.

They call themselves philatelists, these stamp-collecting
enthusiasts. And one of the most pronounced hobbyists in
this line is Dr. Edward C. Worden of Millburn, New Jersey.

Dr. Worden does not possess the largest stamp collection
in the world by far, but if he wanted to dispose of his col-
lection tomorrow he could probably cash it in for about
$600,000—swhich means a hobby with a price.

“I get a lot of enjoyment out of the game,” is the way the
doctor puts it. “I went into it solely from the standpoint of
desiring to own rare, history-making mementoes of our
lives, and since I got into it the profits that came with in-
creases in value have been amazing and tremendous. Not
that I make money from the hobby—I do not, for I do not
sell any part of my collection. I like to mount the valuable
little things in my albums, and have stayed up many nights
just to give an added touch to my desigus.

“Not all stamips of value are canceled issues, however. In
fact. one may purchase what he belicves to be an ordinary
stamp or sheet of stamps at his post-officc and find that he
has bought something of extreme value. Take the 100
inverted 24-cent air-mail stamps of 1918, which appeared in
the regular run of stamps. How much do you think they
are worth? Well, today the valuc of these 100 stamps,
which originally cost $24, is now $150.000, for less than a
month ago one brought $1,500 at public auction !

“These freak stamps got into the hands of philatelists in
this manner. One day, soon after the air mail was estab-
lished, a young man appeared before the post-office window
at Washington, D. C., laid down $24 and asked for 100
stamps. Foward A. Mount, the stamp clerk, handed out a
sheet of the new issue and the youth started back to the
bank by which he was employed as a messenger. Hardly
had he'left the post-office when a postal inspector overtook
him.

“ Here, young man, he called ‘did you just buy 100
24-ceat stamps?
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““Yes,” replied the youth. ‘What's the matter ¥’
“*Something went wrong with the work when the plates
were being prepared,” explained the inspector. ‘Four sheets
of those stamps were printed with the picture of the aero-
plane upside down. We caught three of the sheets before
they got out, but you secured the fourth. So I'll have to
ask you to return them and we’ll give vou 100 of the same
issue properly printed.’

“But the youth refused to part with the stamps. He knew
that if there were only 100 of such freaks in existence that
they must be worth considerable money, and he turned them
in at the bank with a report of the incident. The officials

f the bank also refused to give them bhack and later they sold
them to a stamp expert for a reported price of $18.000.

“Today Colonel Li. H. R. Green, son of the late Hetty
Green, famous financier, owns fifty-one of those stamps. 1
own one and the other forty-eight are scattered.

“Then, too, fortunes have been made by persons who acci-
dentally found rare stamps. Sometimes valuable stamps are
picked up in rubbish piles. Several years ago a junk man
brought into a New York stamp house a huge bundle of old
letters. DNany of these letters, experts found, bore valuable
stamps. The junkman said that he had found them in two
carloads of waste paper that were ahout to be sent to a New
Jersey repulping mill. The stamp company immediately
communicated with the owner of the paper and purchased
the two carloads outright, hoping that further treasure
would come to light. And it did, for they were rewarded
with specimens with a value of about $15,000.”

Dr. Worden has ninety-four postage stamps of the first

Science and Invention

Dr. Worden holding a sheet of reconstructed stamps. The
border avork surrounding this collection is done in pen and
ink and is the artistic handizoork of Dr. Worden himself.

issue ever made in this country. These stamps were put out
by Robert H. Morris during his term as postmaster in New
York City, which extended from May 21, 1845, to 1849,
They were issued in 1845 and are known as a provisional
issue. That was at a time before the United States Govern-
ment started to print stamps. These starmps might stand at
the head of provisional issues by postmasters. The stamp
of this issue is black and the design contains a picture of
the head of Washington engraved from the famous painting
by Stuart. It is a five-cent stamp. Today, unused. it has a
value of $100. Used, it would be worth $60. Of this issue
Dr. Worden's collection contains ten unused and fourteen
pairs and fifty-six singles used. Their total value is more
than $5,000. LEach stamp. before heing issued, was initialed.

“With pen and ink the postmaster wrote his initials on
the face of the stamp as evidence of its genuineness,” ex-
plained Dr. Worden. “Think of what any postmaster would
be up against today if he should attempt to initial every
stamp he sold! But those initials give these stamps a
decided increased value.”

In 1847 the Government started to issue postage stamps,
and in that year two varieties were put out, one a brown
five-cent stamp with the head of Benjamin Franklin and the
other a black ten-cent stamp with the head of Washington.
Of the latter, Dr. Worden owns (Continued on page 477)
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You sow # in the DAILY MIRROR.

Spi-l‘_i_f Mediums Reject $21 000 Challen e
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the “Daily Mirror,) . .
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Slater Refuses
Spirit Test

Medium Who Reads Messages
Refuses One More for $21,000

HE newspapers had advertised that John Slater, the
world-renowned medium, was going to demonstrate
spirit messages at the New York State Spiritualist
Left to Convention at their pub'lic' meetings on June 21, 22 and 23
right: H. 4t the Hotel Pennsy}vanm in New York. Repeated telephone
K. Fly, calls and letters arrived at the editor’s desk to the effect that
Secretary  we were afraid to challenge a real medium and that our
and Treasurer  prize award of $21.000.00 for spirit phenomena is merely
of Experimenter  newspaper tallk. These individuals argued that here at last
Publications, Inc.;  was a medium who could and would take away the prize
Dunninger,Chair~  which we offer. In the interim other calls came from friends
Z-;Z,Jof It’/;;sg;'tl;;ga‘;: of ours; newspaper men and women who had bee'n'talk'ing
5 ing Committee for to various spiritualists and reported that t1‘1ese spiritualists
Psychical Rescarch, holding $21,000.00 check, and Joseph H. would not even walk across the street for $21,000.00.  Per-
Kraus, Field Editor of this publication, aith the sealed message.  Daps the sum was too insignificant, but if anyone will tell the
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voices,” reckoncd withoub an old | love, seemed to lose both for a mo-
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Slater delivered spint messages o | D

oung and old, black and white, Wil Continue Toafght.

ve Slater's abllity as a medium

and would «take o §21,000 prize on it.
\ “Such disturbances would not be
tolerated In a Roman Cathelie chuich
ish synagogue ¢ sald Sia-

o platform, and the in-

]

B
Ganiss

-t

378

2

2

sort

Thong ealls, scurrilous Jetters.”
Th.e seurrilous part was sai

heat. -

Whils Slater was ghing spr
1eginge 1o an nterested aj

4 . . yeatigator was asked to laave Then Joe, who prefers to be called | Blater, surrounded by adimiring - o . 0

njs;um Phone calls et = to- 11in, the medhimastid st Duningerh Spoke up. | Bis | coliorts, hud  regatned love and of deltgates i tho ity tuid an- lxt was ‘4!..0 Dissy. .'There were
e . voice wasn't particularly gentle and ¢ . however. He pial convertion of Spnitudists kil @ ot of othr messages X bad fo
oo Dlstarbance No. 1 e e e B e | Do m“"“e“ He wul contiaue Qe 1atel Venasylvants laat nighf,

And o 1t v as not mucht of a
v by a0

# nan in the wudience, W
Bl Lime gt

1ght.
3 nd, my dear people, tiere ¥l

asisted Dlogtes vemuined Tovyt to Slater
1L RO UM Ly gy Lo - NP TOS
AL LA .
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A graphic illustration
of ahat happened.
Strong-armed men
promptly proceeded to
oust the members of
the “Science and In-
vention Magazine” In-
wvestigating Commitiee.

Skeptic Ousted” ~__—____
{With §21 000\ fOKLYN DAILY EaG]
By Spiritualist MEDIHM SPURNS
rpnine Tt (ko 1 821,000 OFFERED

- News From Other Workd) { FOR SPIRIT TEST

BY SPIRITUALISTS)

Medium Refuses Offer to Tes

SNEweatil

AT THE
SPIRITUALIST
ASSEMBLY

JohnSlater,
the medium
who ore
dered the
committee
from the
séance
room,

SPIRITUALISI S -
GIVE EDITOR
‘BUM’S RUSH’

e e g S

‘.I While 1,000 infuriated spiritual
ists yelled “put him out,” Josept] i‘{ I g 32 t
g Dunninger, editor of Science ! \L eLrgt UII 5 ol [Es F
Invention, got what 15 pen %\' \
Yfown s the “Bum's Rush” out L DL T”‘EL‘:'

<

of the crowded ballvoom of thel

Hotel Pennsylvania last night
The General Assembly of the

Spiritralists were holding & meat-

HOTEL PENNSYLVANLA

ing, John Slater was anrpuncing

spirit messages when Mi- Dun- Left: A few Foirit messages demanstee by
ninger“arose to say he had a .

tified chock for 321,000 which d more news- JOI_II{N SLATE‘R
would give’ Mr. Slater if he hud' ; e

the spirits answer questions in two paper clip- L e

sealed envelopes Mr. R S
held up to the audience.

| Mr. Dunninger, oquipped with a
‘»lmlldr offer, had been thiown out

Dunninger

pings. They
tell a graphic

Mfers Tt as a Challenge

istorbee, Disciple of Hou-}
dini, Acting for Magazine

By Ishbel Ross

| Jonn Sl stxtyeninesyear-old mis-
sonsry of ,the Nattomal Spirtiualistic
JAgsociation. was 1n tne mudst of cad-
log spirit messuges 1o an enthrailed
§xudiecce jo the Pennsvivania last night
when he ran afoul of Joe Dunninger,
who has rssumed ihe mantie of Hou-
dlnt &g the nemesis of ciairvogance.

More than 500 persons, attendin« the
night eessicn cof the thirty-thitd annu-
sl convention of the New York Sate

Assembly of Spirituelists, sho:

ever e o chung |

10 the $21.000 check: he ned offeied Mr

Stater 1T fhe apirrualist wola Aoawer
Either ane of two question

The meeun v & love feast of nar- J

m until Mr. Dun-

monY snd enthu
ninger. who is g ian of a $21,000
prize offered by "Science and Tnvention™ |
Jor # proof of the Lanimisison Of &
splrit message. cut in on the amlable
messages fiewing from the platform.
Father Gets Words From ne‘)D;\/
Slater,
isul

who ochieygon
LS e g

Man Who Tenders Cheak
‘Is Put Out of Convertion
at Hote!l Pennsylvania.

While Johin Slater of Philadel-
hia, honorary member af the Gene
ral Adgembly of Spiritualists,
slving spiritual readings last ni
at the annual convention of spirit-
uahists m the Hotel Pennsylvania, he
was intertapted by Joscph Dunnin-
ger, & skeptic, end oftered $21,060
if he would read the contents ol a
sealed envelg

Slater had been givivg rending:
of letters for his audience without!
opening, fhe envelopes, He tried to

1gnore Dunninger, who waved & cer-,
tifted .check back and forth as he'

tent, and a few personse sitting ne
him joined 10, Slater became ex-
asperated and ordered the sro)

ut of the hall, Thesipit> e

editors where they can get $21,000.00
by walking either across the street or

aAcCross the continent,

we shall be more

than obliged and at least will make an

attempt to do so.

However, that is aside from the story.

Skill for $21,000

}WOMEN ACCLAIM  “SEER"

He Refuses to Answer Questions
By Science Wqrker
’ John Sleter. ;'nedluni', was peacefully

ntroduciiy peaple to their decenssd
foved ones &t the Gemeral Assembly o

irizualiats In the Hotel
Iost night when a volce which was not ) ‘
from B spirit cried outs !

rnswer one of them ‘without openin
ihe envelope for » prize of $21,0007
aceph Dunninger, s0epiic, was spesk.
iny

“Put him outl Throw him out!” the
piritual believers cried

Sceptic Is Expellea

or shouted:
this man had ndopted these tace
Yics n R Roman Catholic Churen or
tJewish synegogue, what ¥ould you havi
paid> Throw nim out!” \

Which the Spiritualists proceeded o
Yo. Dunninger, who was accompanied
b, Jostph M. Kraus explalned outaide

e ‘Uhilidan of the Setence
2 Insention Investigating Committee

“I bave two questions hers In zealeds
(n\'clop(\s, Wil you undertake t

st

T Psychical Research prod

heck for 821,000 on the [central }!nn~1

mpany made
B.

ver nmx and Trust
ut t

‘esident of thp EX —r,a:_?‘_ﬁ‘,
Cotipany
Tunnliger's fnterruption,
ulte & number of peesr

Thefpes

As long as the

mountain wouldn’t come to Mohammed, Mohammed decided
to go to the mountain.

John Slater is a world-renowned medium !
strates his ability to read a message

He demon-

on the inside of a sealed

of many spiritualistic meetings in
ithe past, and he was not disap-
| pointed this time.
{ Reporters then {flocked around
1 Mr. Slater, wanting to know why
ihe had the spirits slight Mr. Dun-
ninger, but M

h.

.m{ refuse

}.-

envelope.

story in them-
selves.

A newspaper clip-
ping advertising
John Slater’s ap-
pearance at the
Hotel Pennsylvania
in New York.

With this information in advance, Joseph H.

Kraus, Field Editor of ScIENCE AND IN'VFNTION' Maca-

ZINE, prepared two questions.

simile of a question asked by a
The second was along the line of questions that Mr.

Slater answers.

velopes and appropriately scaled

So that there

$21,000.00 in awards,
Treasurer of our organization,

would

be
Mr.

One of them was a fac-
a person now deceased.

These messages were placed in en-
no question about the

H. K. Fly, Secretary and
appeared on the scene

armed with a check drawn to John Slater, a photo-
graphic reproduction of which appears with this article.
Note that while the check was drawn on June 21st, it
was not canceled until July 2nd, giving Slater every

opportunity to put in his claim for it.
Chairman of the SCIENCE AND INVENTION MAGAZINE In-
Vcstlgdtmg Committee for Psychical Research, was on hand
tc start the ball rolling.
Editor, was ready to pay his respects to the winner, and
three other committeemen, N. J. (Continued on page 460)
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CIRCUIT 1
GREEN
8 TO 10 STAGE V.T. AMPLIFIER
SCANNING DISC ARC
\\ LN /é_-ro CURRENT
C - Hiﬁyﬁiuppu

SYNCHRONIZING

QUARTZ
‘o pc. ,OSCILLATOR

SUPPLY i

CELLS ~

TO CURRENT
[~~~ SUPPLY

ERS
L CiRCUIT 2~

V.T AMPLIFI
¥

Miss Charlotte Papillon, dressed in bright colored cos-

tume, seated before color television transmitter.

Diagram showing how red, green and blue color screens,
together with their respective photo-electric (light re-

spousive) cells are arranged. A glass diffusing screen is
placed owver the color screems.

VER two vears ago Bell Telephone Laboratories
demonstrated a practical system of television. TFor
the first time successful representations of objects

at rest or in motion were transmitted electrically—over wires
or through the ether—for considerable distances. The re-
production of the scene then transmitted was in monochrome
—+the orange-red color of the neon lamp. Recent develop-
ments of the laboratories, however, have made it possible
to treproduce scenes with their true color values. The
appearance of reality in the reproduced scene is thus greatly
enhanced.

One of the most significant features of this new achicve-
ment is that it does not require completely new apparatus.
The same light sources. driving motors, scanning discs,
synchronizing systems, and the same type of circuit and
method of amplification are used as in the monochromatic
system. The only new features are the type and arrange-
ments of the photo-electric cells at the sending end. and the
type and arrangements of the neon and argon lamps at the
teceiving end. The outstanding contributions that have
made the present achievement possible arc a new photo-
electric cell, new gas cells for reproducing the image, and
the equipment associated directly with them.

To render the correct tone of colored objects, it was

Republished by Permission from Bell Laboratories Record.

RiE CIRCUIT 37

The color television transmitter shown schematically; awith wvacuum
tube (V.T.) amplifiers, scanning disc,
oscillator supplying synchronous motor,

quartz crystal controlled V.T.
photo-electric cells, arc supply-
ing scanning light pencil, etc.

Television

Moving images in natural colors are
successfully transmitted and received

over newly devised television
system of Bell Telephone
Laboratories

necessary to obtain photo-electric cells which—like the
modern orthochromatic or panchromatic plate—would be
sensitive throughout the visible spectrum. This requirement
has been satisfactorily met. Through the work of A. R.
Olpin and G. R. Stilwell a new kind of photo-electric cell
has been developed, which uses sodium in place of potassium.
Tts active surface is sensitized by a complicated process
using sulphur vapor and oxygen instead of by a glow dis-
charge of hvdrogen as with the former type of cell.

The response of the new cell to color, instead of stopping
in the blue-green region, continues all the way to the deep
red. Because the former potassium cells were responsive
only to the hlue end of the spectrum, objects of a yellowish
color appeared darker than they should have and the tone
of the reproduced scene was not quite correct. This dis-
advantage applied particularly to persons of dark or tanned
complexion. ‘When the new cells are used in the original
television apparatus and with vellow filters—similar to those
used in photographing landscapes in order to make the blue
sky appear properly dark—this defect is corrected and the
images assume their correct values of light and shade no
matter what the color of the object or the complexion of the
sitter. It is the availability of the new photo-electric cells
which makes color television possible by their use.

The development of color television has been greatly sim-
plified by the fact that as far as the eye is concerned any
color may be represented by the proper mixture of just three
fundamental colors—red. green. and blue. This fact was
utilized in the development of color photography, and all the
research that had been done in that field was available as
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POWER
AMPLIFIER

SEMI-TRANSPARENT
i MIRROR

4

OBSERVER
SCANNING DiSC

"..

KLOWER AMPLIFIERS

Color television receiver in schematic form is lere

shown. Powwer amplifiers boost the incoming television

signals, awhich are led into argon and neon tubes as

shown. Light fluctuations are viewed through scanning
disc, thus reconstructing the colored image.

in Color
By Dr. Herbert E. Ives

Member of the Technical Staff, Bell Telephone Laboratories

background for color television. A host of methods of
combining the three basic colors to form the reproduced
image was available but, in so far as the sending or scanning
end is concerned, a method was developed which has no
counterpart in color photography. The method of “beam
scanning”’—used in the first television demonstration®™—
has been employed.

To apply this method to color television. three sets of
photo-electric cells are employed in place of the one set used
before. FEach of these sets is provided with color filters
made up of sheets of colored gelatine. One set has filters of
an orange-red color which make the cells see things as the
hypothetical red sensitive nerves of the retina see them;
another set has yellow-green filters to give the green signal,
and the third set has greenish-blue filters which perform a
corresponding function for the blue constituent of vision.
The scanning disc and the light source are the same as with
the beam scanning arrangement used in monochromatic
television. The only difference is in the photo-electric cells,
and thanks to the tri-chromatic nature of color vision, it is
only necessary to have three times the number of cells used
previously to reproduce all colors. Three series of television
signals, one for each set of cells, are generated instead of
one and three channels are used for the transmission of the
television signals.

The photo-electric cell container, or “cage,’”” has been built
in a somewhat different form from that used in our first
demonstration. There three cells were used arranged in an

* Bell Record, June, 1928, page 325.
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Side view of color television receiver, showving tawo argon tubes and one
neon tube mounted behind scanning disc. )
and viewing hood used by the obserwver, A. L. Johnsrud, of Bell Tel. Labs.

Note two disc drivimg motors

- TINFOIL SPIRAL WIRE
o . SEGMENTS  INSIDE OF TUBE
an £

i e TS A

+ 1 RED
1 JCIRCUIT

(TO COMMUTATOR
{

T-NEON TUBE
ARGON TUBE—y

\ BLUE

TO
POWER AMPLIFIER
¥ OUTPUT

BLUE FILTER

o
GREEN FILTER
I

REVOLVING

COMMUTATOR ="
ARM CONTACT *
SEGMENTS
Above: How large CURRENT VARIATIONS IN
glass  tube  screen PHOTO-CELL anoNEON-ARGON TUBE
CIRCUITS

may be arranged for - _ -
reproducing color
telewision images.

Each tube has its BLUE

owwn color filter, the :

tinfoil segments be- Dok

ing  connected pro-

gressively into  cir-
cuit.

RED

Graphic curves at
right illustrate hoac
different colors are
transmitted and re-
ceived. When red
green and blue are
equally strong, at a

GREEN

d 4 RED { WHITE | RESULTING

given instant, the re- PREDOMINATES|PREDOMINATES OBSERVED | COMPOSITE
9 ad g AT 1 AT <~ COLOR

sulting color is awlhite. eai

GREEN

AT 1
RECEIVER | RECEIVER \RECEIVER

If green predomi-

nates at a certain in- FRACTION
stant, then that is the ‘;ggo'?m_l
major color observed -
at the receiver. 3

inverted “U" in a plane in front of the object. In the new
photo-cell cage twenty-four cells are employed, two with
“blue” filters, eight with “green” filters, and fourteen with
“red” filters. These numbers are so chosen with respect to
the relative sensitiveness of the cells to different colors that
the photo-electric signals are of about equal value for the
three colors. The cells are placed in three banks, one bank in
front of and above the position of (Continued on page 474)
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Risking
Lives

-~ for

Dollars

T his f
series of
illustrations ot
shows a plane 4
crack-up awhich

e

awas disastrous. In o g
the filming of the mo-
tion picture, “Hell’s
Angels” at Caddo Field, Bill T
Jones avas operating the smoke N
machines to simulate a ship in flames. B
He awas killed in the crash. Al Wilson, =
the noted stunt flier, who avas piloting,
jumped vith his parachute awhen he saw the
hopelessness of the situation and escaped with a )
broken ankle.

IR stories are very popular among movie fans and
particularly among those who are going “air-
minded.” But ordinarily there is no thrill in watch-

ing an airplane make an ordinary flight, nor do scenes from
an airplane make the heart beat faster. It is up to the avi-
ators to provide a thrill. This they can do by any one of a
group of sensational ways, but the most sensational one of
all is to take out a plane and crack it up in the exact spot
designated by the cameraman so that he will be able to film
the crash.

Producers are usually able to film a “dog” fight, substi-
tuting models for real planes. Such models are operated by
strings, and a moving cloud panorama is employed to indi-
cate flight, but when it comes to crack-ups, the model gives
but a poor showing. Lven if one could use a “prop” plane,

Science and Invention
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%,
- il
onid ..u § 3
This picture shows Al Wilson
in the “early days” He was
the first man to actually
drive a golf ball from
the top of a plane’s
auing.

s

£y

the audience knows
that there is some-
thing missing, and the 2
picture leaves no impression !
upon them.

Skill Required—Science Enters

RDINARY flying skill is not the only . !
requisite required to cracking up a plane,
Nearly anyone can do that. It is different, however, g
to crack up a plane in such a position that the cam-
eramen will be on the spot where the crack-up is to occur.
It is also difficult to produce a different kind of a smash for

The photograph beloaw awas taken avhile “The Air Circus”
awas being produced. Sometimes the parachute lets down
its burden easily, at other times the flier is bumped and
dragged with more or less wiolence. Here a flier
just missed a hay stack awhich would have broken
his fall. Note how he is being carried along.

Courtesy Fox Films Corp.
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Science and Skill com-
bine in properly crack-
ing up a plane without
sacrificing life

various parts of the film, and, last but not least,
to come out alive.

Most pilots and stunt fliers engaged in this
work figure out their moves to a nicety. They
know exactly what they are going to do before
they do it, and they have laid plans for practi-
cally any difficulty that might arise. The cock-
pits of the planes are usually well provided
The three illustrations above show photographs from the film  ith padding. On occasion, the aviator also

“Lilac Time,” a First National Production, starring  panaces to place several hand or foot holds in

Colleen Moore. Note that in several of the pictures . plane, so that he will not be thrown out

] cen. Observe in the top photo R _
the /lziﬁ)tt/;a;lab,fe Ji(;e?nadgb;:';; 1-;5 wing {-’nt{: e when the ship smashes. In one case the aviator

: ground. This is also true in the photo im-  €VEN went so far (Continued on next page)
mediately above.

et

T he s

last tao

photographs

of the plane in

atr, and then at the
right—the end. Ordi-
narily the grim hand of
death does not stretch out to-
award stunt fliers. This disaster
prompted an inquiry from the Aero-
nautic Bureauw of the Department of
Commerce.
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as to tie an an-
vil weighing
several hundred
pounds under
the front axle
of the plane, so
that the plane
would surely go
over on its back
after its nose
was made to
sink into the
soft turf.

Stunt Fliers
Receive Little
Money

NE would

think that the reckless fliers engaged in these breath-
taking stunts would receive very high salaries for risking
their lives the way they do, yet there is perhaps no group
of persons who risk their lives as often and are paid more
cheaply than these men who gamble with death. Mr. George
M. Atkins, of Monroe, N. Y., has compiled a group of prices
which the stunt fliers get for their tricks. The maximum
salary for any trick is $1,500, but in order to collect this vou
must take your plane
up in the air and blow
it up in midair by
firing off a charge of
dynamite, If you can
get away by taking to
a parachute and if
vou land safely, you
collect; if not, the
money goes for fu-
neral expenses. Don’t
forget that this is
maximum salary,
many aviators get less
for performing the
same stunt, Also, as
Mr. Atkins put it,
“your parachute may
forget to open, and in
most scenes it is a
long distance to
earth.”

Science and Invention

Crack ups

(Continued from previous page)

One of the most remarkable photographs is shown abowve. 5
place in this plane, ahich executed a nose dive near hangars during the filming of Fox
Films' “The Air Circus.”

Here is an illustration of quite a remarkable crash.
taken in 1927, and starred Milton Sills.
age.

The clouds are not smoke but dust.

chf.' These unusually thrilling
action shots avere seen in the
Russ Farrell awiator subjects,
motion-picture wersions of the
aell-knwoasn flying stories by
Thomson Burtts.
is seen here making a sensa-
tional leap from a motorcycle to
a low-flying airplane. Right:
An exchange in mid-air from
plane to plane.

September, 1929

Crashing
your plane
into a house
or tree makes
a wonderful
smash and a
marvelous
scene. It thrills
the audience,
worries the
wife and fam-
ily, and gives
the aviator
$1,200.00.
Spinning the
plane to earth
in a crash gives
the aviator the
same price,
but that is the
limit of the
big money. And now we come to the lower-paid attractions.

For the sum of $500.00 you must loop the loop with a man
on top of the plane, and changing from a plane upside down
to another in mid-air nets you a check for $450.00. Fighting
on top of the wing and being knocked off gives you but
$225.00, if you are the fortunate individual that is thrown
off the top of the wing. Doing a double parachute jump
gives $180.00; that is, two men on but one 'chute. Flying
upside down with a
man hanging on the
landing gear adds to
the official account a
sum of $150.00. A
parachute jump nets
only $80.00. For fly-
ing your plane upside
down and holding on
you get $100.00;
changing from one
plane to another in
midair is worth but
$100.00, and changing
from a plane to a rail-
road train means
$150.00.

But like every other
game, the one of stunt
flying is thrilling.
Each time the flier

The pilot may be seen at lis

This picture aas
Note man running to the wreck-

(Cont’d on page 462)

Reed Howes
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- i ey
NEW FILM . ol
- SOUND
TRACKS
-
-

The illustration
above shows differ-
ences in film sizes.

/48 FEET
" 4 \j."f

This illustration showws the difference in the size of the screen between that on which the present-day
mowie is projected in a large show house and the screen used with the new system. The grains of
silver on the film are not enlarged to any greater extent than at present. Left—the camera.

TN

Stereoscopic Movies

With Color and Voice in the Making
By H. Winfield Secot

Details of the camera
are not available,
but this gives a
clear idea of how
an effect of three
dimensions is ob-
tained. Images from
both lenses are made
to register perfectly
on the same film.
-REFLE:::J_O&S Shadow differences
are produced.

a new photographic and projection system of produc-
ing a three-dimensional effect was demonstrated at the
R. C. A. Photophone Studio in New York. This motion-
picture system was developed by (Continued on page 456)

THE movies took another stride forward recently, when

The camera and its developers, P. John Berggren and
George K. Spoor.

1" s Rait - ; (3 \ \

. 4 "~ s £ PR o i
How three-dimensional effect is produced. Looking at mear finger makes distant finger appear double and wice versa.
between and both fingers appear double.
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Many Creatures of the Field and
Stream Have Mastered the Prin-
ciples of Gliding

8 +
e

A

i =

A 7o
"u

v

X @é’ﬁ}}

+ By Dr. Ernest Bade

to the science of aeronautics, especially motorless

flight. That such gliding flights are comparatively
easy to accomplish is attested by the way nature has adapted
certain typically land and aquatic animals for this action, as
distinguished from flying. Such creatures differ greatly
from the birds, true masters of the air.
of the birds are able to fly at will, other animals, with the
exception of the bat, must be satisfied with a more or less
gliding motion through the air, and such a gliding flight is
by no means rare in the animal kingdom.

A large number of tree-inhabiting creatures are able to
employ it successfully and to utilize this gift as a rapid
means of escape from danger or to capture their prey from
above. Confidence and sure-footedness in the crowns -of
the trees and ease in securing food undoubtedly have been an
important factor in the selection of such dwelling places.
But they could only feel at home after they had, in addition
to their climbing and jumping proclivities, surfaces or *‘air-
foils” adapted for gliding, which protect them from missteps
and sudden falls, enabling them, as it does, to glide grace-
fully and uninjured to the ground far below.

THE name of Lillienthal will always be closely allied

Flying Squirrels

HE necessity and value of such gliding surfaces becomes

- evident in younger animals which have not, as yet, at-
tained the proficiency and agility in climbing of more mature
individuals. It is for. this reason that young squirrels pos-
sess a peculiar membranous fold where the arm joins the
body. This fold forms a bridge between upper arm and
rump. In the mature individuals this gliding surface has
disappeared, for that which is an advantage in youth is a
disadvantage in the more mature form.

Of mammals provided with gliding membranes, the ma-
jority belong to the order of the rodents, but certain mar-
supialia and lemurs are also represented. A lemur, Galeo-
pithecus volitans, from the Sunda Isles, has a fold of skin
extending from the neck, taking in the forelegs to the
fingers, and extending along the sides, encircling the hind
legs and ending at the muscles of the tail. This fold is
thickly covered with hairs on both of its sides and is spread

Science and Invention
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While the majority .
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Abowve is Vampirus (Phyllostoma) spectrum, the bat,
ahich is capable of actual flight. At the left is a flying
rodent, Petaurista oral (Pteromys petaurista). The
young squirrels are equipped aith a membranous fold
where the arm joins the body. This fold forms a bridge
between the rump and upper arm. In the matured ani-
mal this fold has disappeared, as it would be a disad-
: vantage.

Animals that

when the creature yumps. With its aid, it is said, the animal
can glide 240 feet when it hurls itself from a lofty tree. It
is not improbable that the strong and massive tendons which
project from the arm bone into the gliding membrane serve
the purpose of raising or lowering the fold while in flight.
But observations on this point have not, as yet, been made.
At any rate, very little is known about the life history of this
interesting and unique creature.

Far less developed is the gliding membrane of the flying
squirrels. Our native species, Glaucomys wvolans, has a
peculiar cartilage attached to the base of the hand which is
used to spread the fold while gliding. These creatures be-
come exceptionally lively at dusk; their jumps can hardly be
followed with the eye. Like a ghost, they hurry from the
height to the depth and quickly reclimb the trunks of the
trees. Southern Asia is profusely provided with such forms
and the Sunda Islands are inhabited by more than half a
dozen species, the largest attaining a length of about 114

feet.
Dragons That Fly

HE tiny dragon, Draco, of which more than 20 differ-

ent species are native of the Sunda Isles, have solved
the problem of gliding flight in an entirely different manner.
The usually ridged ribs, movable only in snakes, have been
employed to spread the gliding membrane. In addition to
this these dragons pump this fold of the skin full of air. At
rest, this surface is folded together and placed close to the
body. Such a structure, where part of the ribs fulfill a dif-
ferent purpose, a purpose for strengthening another struc-
ture, is not found in any other animal.’ ’

These little dragons are true arboreal lizards. They are
never found upon the ground unless forced to descend when
danger threatens them. High in the loftiest crowns is their
abiding place, sunning themselves in these airy heights. In
color these creatures, which are only about 8 inches in length
with their tail, are exceptionally vivid. Like glittering gems
they float through the air as they hunt their insect food.
While in flight they cover distances of approximately 60
feet, land lower than the starting place and quickly return,
running up the trunks of the trees. The grotesquely tinted
flying lizards, Ptychosoon, of the Malay Archipelago, also
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Learned to Fly

have web-like structures on each side of their body. This
extensible membrane has but little sustaining power, al-
though it does aid materially in extending their jumps.

Aerial Frogs

IT is peculiar that the region of the large Sunda Islands :

is profusely inhabited by numerous gliding creatures
of the most varied form. Even flying frogs are native to
this section. Here the toes, which are already provided with
a swimming web and suction disks for climbing, can also be
used for gliding. Such a frog, having a length of 2 inches
and a width of 34 of an inch while at rest, has a horizontal
surface of approximately 114 square inches, while in flight
more than six times this horizontal area is easily covered.
On the level this flying frog can cover a distance of 6 feet
in one jump, when the abnormally developed webbed feet
come into play as gliding surfaces. As soon as the frog is
in the air, it brings its body into a characteristic gliding
position. The elbow joints of both front legs are tightly
bunched against the body and the large webbed feet spread
and leld in such a position that they are turned outward.
The same occurs with the hind legs. At the same time the

loosely folded skin of the legs is (Comtinucd on page 461)
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-The flying dragon, Draco
limbriatus, is shown at
left in flight. While in
flight, the animals are ca-
pable of covering dis-
tances as great as sixty
feet in one glide.- Flying
fish, Exocectus (wolitans)
rubrescens, shown at left
beloaw, have large pec-
toral fins awhick form an
excellent gliding surface.
T e peculiarly formed
tail fins also aid the fish
in flight. Flights of ap-
proximately 600 feet
made by the fish have
been observed,

The skeleton of
the small drag-
on, Draco, is
shoawn at the
right. T he usual
ridged ribs,
movable only in
snakes, are used
to spread the
gliding mem-
brane.

=
s e ///'

A frog awhich can glide, Rhacophorus reinwardti, a native of the

Sunda Islands, is shown above. The toes, which are already

provided awith a swimming aveb and suction disks for climbing,

can also be used for gliding. While at rest, such a frog, two

inches long and three-quarters of an inch wide, has a horizontal

surface of about one and one-half square inches. In flight more
than six times this area is covered.
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AEROCAR: A new type
of vehicle, called the Aero-
car, invented by Mr. Glenn
H. Curtiss, is shown above.
It is attached directly to the
power unit, which may be
any tvpe of automobile ca-
pable of pulling the load.
When drawn by a Ford
roadster, the Aerocar will
attain a speed of 55 iniles
per hour.

BOULDER DAM: At
the right is an artist’s con-
ception of the Boulder Dam
across the Colorado River.
It is estimated that eight
years’ time will be required
to finish it. Note size of
Washington Monument.

P FPOR

Yn

SYNTHETIC
STONE: The
photograph at
the left shows
samples of a
new composi-
tion which can
be used to re-
place stone in
all building con-
struction. The
material is po-
rous and nails
can be readily
driven into it
without split-
ting the block.
The composi-
tion stone is
also waterproof
and is not affect-
ed by changes in
temperature.

device, developed by the Pennsylvania R. R. Co.

and the Industrial Brownhoist Co., for automati-
cally renovating track ballast by excavation, removing the
dirt, returning the stone to the track and leveling the
renovated ballast to standard profile. Ballast can be
cleaned at the rate of 1,200 ft. of track per hour.

:RAIL-BED RENOVATOR: Above is a mechanical

Scientific
ress

Latest News
in Various
Fields as
Caught by
the Came
era’s Eye

SUB ESCAPE
TUBE: The illustra-
tion at the left shows
a new escape tube
for submarines. A
member of the crew
is seen leaving it.

Right: How crew
can be transferred
from one submarine

to another along a =

. GFF o ™A
cable connecting the % = N
two escape chambers.

The sailor enters
and closes the lock in
the “sub,” then lets
in the sea water.
When chamber is
nearly full, he opens
the external gate.
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AUTO TUNNEL: The three photos appearing here show views of the
Zion-Mount Carmel Highway, in southern Utah, which is nearing completion
and will be open to vehicles shortly. It is the longest tunnel outside of a city
in the United States. A two-way illuminated bore, 1% miles from portal to
portal, runs through an unscaled mountain. The dotted line in the photo below
shows course of tunnel. The photograph at the right shows a section of the
tunnel, and the view below, to the right, shows the high scaffolds which were
erected against the cliff faces during the course of construction.

5

— _Jm.,.»wm.r.a@m&_;-m.{-..,,!,...;._.g_i
- A

5 ¥ R

- DIVING SUIT: Miss Jane Daly, who
plavs in the motion-picture undersea fantasy
entitled “The Mysterious Island,”’ is shown
here in her copper-plated diving armor, which
she wore during the filming of the picture.
Although cumbersome, the diving suit permits
free movement in any direction.

AUXILIARY TIRE: A new inven-
tion, which should become most popular
with car owners, is shown in the photo-
graphs and drawing appearing below.
Provision is made for a solid rubber
tire of smaller diameter than the car
shoe, to be placed on the inside of
- the wheel. When the tire goes flat for
any reason, the car settles
slightly on that particular side
and the rest of the driving is
done on the auxiliary tire.

DAREDEVIL: Mr.
Kambrinow, German
daredevil, recently bet
that he would drive his
automobile without
pneumatic tires on
wires, which were
stretched 100 ft. above
the ground. The wires
were 1,000 ft. long and
the driver won his bet,
making a speed of 15
miles per hour. The
course was laid in the
vicinity of limestone
quarries in Berlin, Ger-
many. The photograph
shown here was made
during the perilous trip
while the driver, show-
ing a disregard for life
and limb, proceeded to
win his bet.

2 i i

The drawing above shows clearly the

action of the supplementary tire. By

running the car up on blocks, which

support the solid tire, the need for a
jack is eliminated.
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Coal Miner’s Job Safer

A trained rescue crew furnished avith the latest equipment about to enter a mine. Note
modern entrance portal.

Barney Buntline and Billy Bowling, at sea on a

stormy night, as thanking their lucky stars that they
were not on shore, where houses were liable to be unroofed
or struck by lightning and burned, or chimney pots blown
down on their heads, but instead they were snug on ship-
board and safe from all those dangers. Even so, a miner, a
thousand feet down in the bowels of the earth, sitting on a
hox of dynamite as he eats his noonday lunch and glances
over a scrap of newspaper, may be supposed to shudder as
he reads the numberless hazards of life on the surface—of
the whistle of bullets and the crunch of automobiles over
human bodies in city streets; of shipwrecks, tornadoes and
crashing airplanes; of men teetering dizzily on skyscraper
skeletons hundreds of feet in air; of the deadly splash of
great ladles full of molten metal and the dreadful lunge of
giant locomotives smashing through coaches full of tortured
humanity. For mining, though intrinsically a very hazard-
ous occupation, is now by reason of safety methods, mechani-
cal safeguards and the safety instruction constantly being
hammered into the workers, becoming a less dangerous occu-
pation than many an outside job, and would be safer yet if
it were not for that ever-weak link in any chain—the
thoughtless, perverse human individual, who is supposed to
remember and obey the rules but doesn't!

Of course mining isn't the pleasantest of all occupations;
hut it has been bettered enormously since the early ‘days of
coal production, some six or seven hundred years ago, when
the job was regarded with so little favor, that Scotch coal
miners had to be chained at their work. When one remem-
bers that no explosives were used in mining then nor for
several centuries thereafter, and that every foot of the way
had to be dug with pick and crowbar and fires built against
the rock to crumble it, when one hears from some early
writers that the miner was compelled to work (possibly in
gaseous pits) with no better light than the phosphorescent
glow from certain kinds of dried fish, one marvels little that
the miner displayed an occasional tendency to run away
from the job.

So unpleasant was the ancient and medieval miner’s work
that one of the favorite forms of punishment, for whatever
was called crime in those days, was a sentence to labor in
the mines. It canie to be questioned, said Georgius Agricola,

Q- HUMOROUS poem of fifty years ago pictured

k‘“‘* HRNENE -
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By
Alvin F. Harlow

a sixteenth-century writer on the
subject, “whether to work in metals
is honorable employment for respect-
able people or whether it is not de-
grading and dishonorable.”

Not until within the last century—
one might almost say within the
last half century—have many medi-
eval methods disappeared from the
mines, even from those of America.
As the workings were driven deeper
and wider, and became mniore com-
plex, and as our demands for speed
and greater production goaded op-
erators and men on to greater reck-

accidents and the record of large and
terribly fatal mine disasters began to
assume dreadful dimensions. The
first moves in the direction of mod-
ern safety work in the mining indus-
try were made in the Pennsylvania
anthracite field in 1869. Industrial
prophets were arising who hinted
that safety was desirable not only
for humanitarian reasons but be-
cause it made for economy and larger production. They
were among the earliest hieralds of the age of modern busi-~
ness efficiency.

There has been more accomplished in the matter of mak-

The photograph at
the left shows a
rock dust barrier
ready to smooth a
coal dust explosion.
Below is a wiew of
the rock dust shelf
after the air wave
Iras passed. The
tendency of coal
1. ! dust to explode is
| nullified by the

rock dust.

ing life safer and
comfortable in
the mining indus-
try in the past
fifty years than
in the previous
five hundred. By
far the greater
part of it has
been achieved in
the last two dec-
ades.

After some

m o W

-years of groping

effort on the part of a few mine owners, it became apparent
that a great national agencv was needed to obtain the best
possible study of the numerous problems. This need was
brought to public and Congressional attention in very tragic
fashion in 1907 by two of the greatest subterranean disasters
in American history—the Monongah riine explosion in West
Virginia, in which 361 men lost their lives, followed only
thirteen days later by the explosion at Jacohs Creek,
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than Yours!

Workers’ lives scientifically pro-
tected and made tolerable
underground

Pennsylvania, in which 239 men were killed. The United
States Bureau of Mines was established by Congressional
act in 1909 with the purpose, not only of conserving human
life and health in the industry, but also of assisting in curb-
ing the waste from inefficient methods and excessive com-
petition.

To this Bureau much credit is due for the reforms and
improvements of recent years. More recently the National
Safety Council, sponsored by all classes of industry and
engineering, has done valuable work along similar lines;
and there are still other agencies—the manufacturers of
explosives, for example, whose interest it is to prove that
their products when properly handled
are as docile and gentle as any dove.

The first great desideratum in mak-
ing life more tolerable underground is
that it be made safer. The accidents
having the greatest immediate possi-
bilities for danger to men working in
mines are explosions. These are of
three kinds: those caused by man’s
own blasting agents, those caused by
coal dust and those caused by gases.
The two last namied have been respon-
sible for the greatest and most ap-
palling of mine disasters, but in a
great number of cases these explosions
of gas and dust have been set off by
blasts of powder or dynamite or by
flames or sparks used for or created
in firing such blasts.

The first labor of the Bureau of
Mines was the collection of data re-
garding accidents. This work had not
proceeded very far when it was dis-

Science and Invention
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Explosive materi-
als are placed in
awhitewashed niches
w the walls. The
danger from explo-
sives has been
greatly reduced.

Below: Miner
making repair on
railroad system im-
mediately after
trouble occurred.
At bottom of page:
Example of care-
lessness — miner
smoking cigarette
and opening poac-
der can with pick.
All photos courtesy
U. 8. Bureau of
Mines.

covered to the astonishment of many
that explosions of gas and dust which,
because of their dramatic character,
seemed- to the public to be the greatest
of mine dangers, in reality cause on
an average less than one-fifth of all
the coal-mine - fatalities, and in some
districts a much smaller proportion,
while in metal mines in general the
danger from such things is negligible.
By far the greatest percentage of
deaths and disablements results from
falls of rock, ore or coal from roof or.
side of tunnel, with haulage, loading
and other individual casualties follow-
ing close behind.

But the spectacular disasters in
which many men were killed at once
attracted the greatest public attention
and were the problem first attacked by
the new safety engineering. For years
the most elaborate precautions were
devoted to reducing this danger.
After long study it was learned that explosions not only
cause fewer fatalities and disablements, but that they were
more easily controlled than certain other types of accident
which kill or disable only one or two men at a time, but
which take a steady toll throughout the year. In recent
years the danger from the use of blasting media and from
the explosion of the natural elements in the mines had been
greatly reduced. In fact, if all operators could be induced
to install all the known safeguards and all the workers
could be induced to obey all the rules, the danger from ex-
plosions would be well nigh eliminated. This may sound
extravagant, but it is true. Explosives are not in the habit
of blowing up of their own accord nor do coal dust and
gases do so.

It appeared, therefore, that in the matter of explosions
much good might be done by using some protection, some
education and some elimination of hazard; but as to guard-
ing against falls of material from roof, or against loading
and haulage casualties, education must be relied upon;
and because of human recklessness and forgetfulness this
has proven to be a difficult proposition.

It was formerly believed that all the great explosions in
mines were caused by gas, or as it was popularly called,
fire-damp. That coal dust could explode was for a long
time unknown, and when miners began to talk of dust ex-
plosions, many authorities scoffed at the idea. But within
the last ten or twelve years the explosive quality of bitumi-
nous coal dust when mixed with oxygen has been amply
proven by the Bureau of Mines, which staged actual dust
explosions in its experimental coal mine at Bruceton, Penn-
sylvania. That mine, by the way, has been a remark-
ably useful laboratory. The (Continued on page 468)

www americanradiohistorv com


www.americanradiohistory.com

——

An

A close-up wiew of the giant horn appears above.
excellent conception of the size of this horn can be deter-

mined by comparison avith the man.

HEN the giant dirigible, Graf Zeppelin, arrives at

Lakehurst an easy landing will be assured, even

-though the weather is of the worst. The newest
development in sound communication, made by the Victor
Talking Machine Company at Camden, N. J., will be used
to help the Zeppelin to a safe berth on the ground.

Super-Directional Horn

HUGE horn having super-directional qualities will

enable communication between the ground and the
Zeppelin while the ship is still several hundred feet above
the field. Naval officers will thus be in a position to advise
the Zeppelin commander as to the best way in which to bring
the ship safely into port.

A microphone is being placed in the Navy Communica-
tions Department at the Lakehurst hangar and several others
will be positioned about the field at strategic points. All of
these posts will be connected with the commandant’s office
by a special telephone system.

Science and Invention

September, 1929

Super-Directional
Horn Directs Safe
Landing in Fog

The giant dirigible, Graf Zeppelin,
fiying low over the hangar at Lake-
hurst. The large horn, which aill
be used to direct the landing in
case of fog, is wisible in the fore-
ground.  The sound beacom avill
also aid in handling the large
crowds as well as furnish musical
programs.

Giant Voice Helps
Land ZEP

Details

HE huge horn will be placed on a turn-table, so that the

direction of the sound can be changed at will and made
to follow the path taken by the dirigible. Two standard
auditorium amplifiers will be placed in the hangar. These
will provide the necessary volume to enable the horn to be
heard over the entire field. When used in conjunction
with a phonograph, this equipment will be employed to
entertain the crowds. Warnings and instructions can also
be given to the sightseers through the medium of the huge
horns and associated equipment.

Construction

HE giant horn consists of a cluster of small-mouthed

conical horns, each equipped with a special unit. These
horns are joined to a single mouth, straight sided, and as-
sembled in a space approximately 8 feet square and 12 feet
long. ’

Should fog make the visibility poor, the Zeppelin will be
signaled to follow the sound beam from the horn. Two horn
units will be mounted on the hangar.

It is estimated that no difficulty will be experienced in
reaching as many as 350,000 persons with both messages and
music through the medium of the giant horns. During
recent tests individuals in cars as far distant as one mile
from the hangar plainly heard the music but were, of course,
unable to determine the exact source of the sound.

Cost and Tests

AVAL officers are deeply interested in this develop-

ment of sound beacons, and the results of the latest
aviation communication system are being watched eagerly.
Representatives from the Guggenheim Fund will also con-
duct a number of tests with naval aircraft.

Engineers supervising the installation stated that four
five-ton trucks were required to transport the equipment
from the Camden laboratories. The apparatus is valued
approximately at $50,000.
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The abowve illustration shoass how a
bullet is removed from the aall, so as
not to destroy any markings which may
have been imparted to it as it was pro-
pelled through the gun barrel.

HE forerunner of our present-day

scientific detective was undoubt-

edly that fictional character, Sher-
lock Holmes, well known to all. The
modern sleuth is aided by science in his
investigations, and if he does not go so
far as to deduce from a torn shred of
cloth that the wearer of the garment
was a middle-aged man with a sandy
mustache, who walked with a limp and
had a large wart on the back of his neck
—nevertheless, some of the present-day
deductions are nearly as startling.

“Homicide Kit”

CTING CAPTAIN DONOVAN
and Sergeant McGuire, of the
Homicide Division, Police Department,
New York City, are the inventors of what has come to be
known as a “homicide kit,” which is now part of the equip-
ment of homicide squads in the five boroughs of New York
City.

The case contains a number of tools, such as hammer,
chisel, screw-driver, pliers, saw and scissors. The accessories
for securing fingerprints include a special camera, a blower
for powder, a brush and a pair of rubber gloves. Various
other miscellaneous articles, such as a magnifying glass, pen-
cils, tape measure, mirror, flashlight, cord, cheesecloth and test
tube, are also provided.

Uses of the Kit

PON arriving at the scene of the crime, photos of the

body and surroundings are taken; the detective then
uses his tape measure and notes the exact position of the
body, also taking fingerprints of the deceased. The magnify-
ing glass is used to reveal fingerprints on objects. Next the
electric blower is brought into use and aluminum powder
sprayed over the walls, floor and possibly large articles of
furniture. Fingerprints are thus revealed and are then pho-
tographed by means of a special camera, which is placed
directly against the wall or other object over the fingerprint.
1llumination is provided by small electric bulbs placed in the
front of the camera. Where dark objects are to be investi-
gated for fingerprints, aluminum (Continued on page 465)

The photographs below show a group of
kits used in the five boroughs of New
York City and a wview of one of the kits

with trays remowed.

)

Science and Invention

The Modern
Sherlock H

“Homicide Kit” Is Part of the Equipment
of Present-Day Sleuths

Various accessories.

which are included
in the police de-
partment “homi-
cide kit” are shown
abowve.

Aluminum powder,
sprayed upomn the
walls or furniture
with an electric
blower, quickly re-
weals fingerprints.

A mirror ard a

flashlight  permit

the detective to in-

westigate  inaccess-

ible nooks and cor-
ners.

Fingerprints on the walls of a
room are photographed awith a spe-
cial camera, illustrated at the right.
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¢ Time and Labor Savers

Valuab

N

This is a new kind of soft rubber plug.
It can be stepped on or struck with a
hammer and is not damaged.

Sink Stopper f

This device fits into the drain. of the kitchen sink.

When it is turned, it stops up the outlet, making the

" : sink a basin, in which the dishes can be washed. In-
g Owl Clock sert shows close-up of the device.

In this clock the rotating eyes ' 3 o
tell the time. The time indi-
cated here is 6:02. Each orbit

is marked with radial lines.

[ S e o

Four-Way 5 o ’
Qutlet .

An outlet for the table top which enables
the housewife to plug in four utilities to
the lines. It is made in figured bakelite.

Zerometer

Don’t wait until the awinter -sets in be-

fore you prepare your car for cold

aweather. This simple meter tells you

instantly the freezing point of the mix-
ture in your radiator.

T his
shows a
close-up view i
Iron Attachment of the clock-work

. . i le

This plug, made in colored bake- whick operates 1

lite, has a grip for the fingers. The eyes in the owl clock.
grip moves back
and forth in a
ball-like joint.

The photo at
the left shows
hoav the drink
dispenser is op-
erated.

¥

A%
f

%

e

Electric Hot-Water

Bottle Attachment - . Drink Dispenser

This plug will heat the water in A new type of drink dispenser for fountains. ) -

the hot-water bottles and main- It is made of bakelite. A pump beneath the When the glass nozzle is pushed into the
tain an even temperature. fountain produces a continuous liguid stream. path of the stream, the cup 1s filled.
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For Your Home

Paint
Sprayer

By aid of this
sprayer, mod -
ern furniture
can be easily
and quickly dec-
orated. Illustra-
tion at the right
shows the de-
tails of the
sprayer itself.
The tank has a
pump and an
air - pressure
gauge.

Rubper Stamp

This new type of stamp permits a perfect im- .

i”x i”l;f”,/l;sga;z; A Dangerous Weapon

handle is held. L . This looks like an automatic pistol, and it is actually filled avith
The ball joint al- ) powder, but the poawder is for facial use. Mirror and rouge are
lows freedom of i p et also contained in the article. No matter how used, it's dangerous.

motion of the
Stamp proper.

Slide Rule

A new slide rule ex-
tended. It is equivalent
to an 88-inch rule.

Electric Pen
This shows a new

type of pen pro-
. vided with a heat-

s Y g s ed metal point. The
T e T # heat intensity is
i e Ll S R regulated by the ol
size of the lamp )
connected in series Can Opener

with the pen. Gold, Placing this can opener on a
Jll‘vt’f;_ and other can and turning the key, cuts
metallic foils can out the top and leaves a smooth
be burnt into bake- edge.
lite or leather by

its aid.

The insert here is a close-up of
two pieces of the neaw solid fuel.

Y .

Modernist Furniture

Muck difficulty is found in painting straight bands on new furni-
ture. Adhesive tape makes an excellent straight-edged stencil.
Tape is left in place until paint is dry—George . Sutton, Jr.

Portable Utensils, Stoves and Solid Fuel

At the right are shown a few portable utensils and different

styles of stowes avhich use the neaw solid fuel. This fuel comes

in stick form and produces a greater quantity of heat than alco-

hol. The flat-iron folds up and in every case the stove fits the
utensil to be used with it.
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- striking  illus-
. tration of the
! United States
Navy’s giant
dirigible
;: ZRS-4, now
under construc-
tion, as it will
appear when
completed.
This huge air-
craft will be
provided with
guns at the
bow, the cen-
ter and stern.
These guns
are clearly
visible in the
picture.

own below, is soon to be erected at the
Washington Monument and the Statue

= “o] WORLD'S LARGEST HANGAR, sh
¢ : Municipal Airport at Akron, Ohio. The
AIRPLANE TERMS: Aeronauti- of Liberty, placed end to end, could be fitted within the hangar and still leave
room for the airplane carriers, “Saratoga” and “Texington,” the two largest ships
afloat. The immense fhangar will be 1,200 feet long, 360 feet wide and 200 feet
area of 389,000 square feet. The doors at

cal terms are now being explained in
diagram form, as shown above. No. 1 is
the stabilizer, which controls the longi-
tudinal stability; No. 2 is the elevator;
No. 3 is the fin and No. 4 is the rudder.

high, having an unobstructed floor
each end will run on forty wheels and are operated automatically. The structure
is the largest building in the world without supporting pillars or posts.

L g

L{§
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. il - AMPHIBIAN: We give

T M ; three views of a new am-

— O_ ate . : ’ s g g phibian, with a speed of
: . e . 115 miles per hour. The

cabin will hold six persons.

THE PLANE, shown above, is a new monoplane
capable of attaining a speed of 95 air miles per hour.
The craft is equipped with tires that eliminate the
need for shock absorbers.

A

AVIATION CLASSES: The above view
shows students and their instructor studying
the various parts of a large Dbiplane. which is
part of the equipment of the George Washing-
ton High School in Los Angeles, California.
This is the first high school to offer classes in
aviation to the students.

HELICOPTER: Below is a view of a ver-
tical rising plane of a type which may revolu-
tionize flying and eliminate the need for large
landing fields. The skeleton shown is of steel. o &
The new craft will he first tested in a trial i s Ao ' ~
flight some time during the fall at the Munici- = e ' ST,EAM DIRIGI_-

sl : . S - p BLE: The photo
pal Airport in Chicago. The inventor and e Ao ShEs 9 s
hlis wi'fe a;‘e sonlvn ilnsPec_tin_g the plane: in , lb)la(llje(l “blower” propeller
t1¢ army 1anb,?.1, where it is now stored. : 4 for the steam-driven all-
metal dirigible “The City
of Glendale.” A speed of
100 miles per hour is ex-
pected with 40 passengers.

“SHOVEL-NOSE” PLANE: Above is a plane of odd design,
driven by a propeller which whirls through an aperture in the large
wing. The wing covers the suspended cabin. motor, and landing
gear. Due to its construction, the airplane will 1lift 534 pounds per
square foot. The ordinary plane can only lift 215 pounds per square
foot. Mr. E. E. McClary of Long Beach, California, is the designer.
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Is a College Education

Feawleaders in Amer-
ican tndustry can
match the romantic
career of Frank Mel-
ville, Jr., president of
the Melville Shoe Cor-
poration. He was born
seventy years ago in
the old Ninth Ward
in New York City the son of a schoolmaster father and a cul-
tured, talented mother. At fiftcen he ran away from the Ft.
Edward Academy (N. Y.) because, he explains, no one ever
translated the word education to Aim. His first job was clerking
in a shoe store; but for ten years he drifted from one employ-
ment to another. He aas master of a sailing boat, owner of a
bathing concession; he aworked in a factory awhere they made
straw hats from canton flannel and he tried his hand at punching
coaws in the Dakotas.

It aas as a rider for the famous S & G outfit in the Black
Hills that Mr. Meloville first tasted the life of the plains country
and found it good. Later he drove stage and farmed for a space.
Then Fate upset all of his plans. Returning East to spend Christ-
mas with lis parents, he became engaged, and with the announce-
ment of his troth, all idea of again going West left him. He
avent back to selling shoes; perhaps, he told himself, it was a good
business if one stuck to it long enough!

His idea of mass production—and chain distribution—of loa
priced good shoes came during a wisit to the cutting room of a
New England shoe factory. He saw shelf after shelf crowded
with rolls of leather—scraps. There aas imitation alligator and
real; kangaroo and calf and vici kid. These aere the left-overs,
he avas told. “Supposing,” said he, turning to the manufacturer,
“that I gave you an order for all the shoes of one style you could
make for ome aweek, and on the following week I gave you a simi-
lar order, to be followed out aveek after aweek. What saving
would it mean in manufacture?”

“It awould mean a tremendous saving,” the factory man said
finally.

“All right then” said Mr. Melwille.
you make the shoes.”’

Since that day his career has been one of steadily mounting
responsibility in the shoe retailing field. In 1906 )e had eight
modern stores; im 1920, nineteen. Today there are eleven great
factories making shoes for his 430 Thom McAn, Rival and John
W ard stores in 222 cities.

“Pll bring you the orders,

By FRANK MELVILLE, JR.
President of the Melville Shoe Corporation

ILMOST every boy starts out with a burning am-
bition to win fame in some particular field. Usu-
ally he wants to be a soldier, a sailor or an

engineer ‘neath tropical skies. My own case was the
exception; when I ran away from school at fifteen, my
motivation was not a consuming impatience to encounter
romance and adventure; rather it was because I never
had had the word education translated to me in its
simple, human values.

So T can state unreservedly that I believe a college
education is worth while; at the same time 1 do not be-
lieve the lack of it is necessarily fatal to success. It all

Helps more after success has been attained

—W. O'Neil
President of the General Tire and Rubber Company

Yes, but lack of it is not necessarily fatal to success

—Frank Melville, Jr.

President of the Melville Shoe Corporation

depends upon the boy. If he is willing to fight, to
practice self-denial and to forego immediate rewards in
the interest of doing a better job, he will eventually reach
the top, college trained or no.

Now, it seems fairly simple for us to understand that
if we would be active in sports, we must exercise our
physical equipment. The body must be groomed for its
(Continued on page 454)

job; the particular nerves,

W. O’Neil is presi-
dent of one of this
country’s largest tire
and rubber companies,
known as the General
Tire and Rubber Co.,
at Akron, Olio. Mr.
O’Neil’'s opinion on
the value of a college
education in business
is interesting because
it presents the subject
from the viewpoint of
a man at the head of
a large business enter-
prise.

By W. O’NEL

President
General Tire and
- , Rubber Co.,
Lo 1 Akron, Ohio.

HE value of a college education is a hard thing to

measure by any mathematical calculation. It is some-
thing like debating the benefits of a spring training trip
for a basehall team. The spring training trip cannot
make a baseball player out of a dub but it does seem to
help Babe Ruth. The analogy of the baseball training
trip is not exactly paralleled, since this training involves
the actual practice in the business of baseball from which
they turn immediately to the full swing of baseball
activity. With a college education, however, the training
is general and they do not step immediately into the full
swing of any activity and whatever business activity they
step into is going to be entirely different from the train-
ing they have gone through.

The field of business is a university itself. There are
no rules and theories laid down as accurately as those
in mathematics text-books. Thus we often find that a
man who has heen very good as a student while all the
rules and regulations were exact and laid down for him
in book does not seem to be able to continue his educa-
tion in the field of business. IHe sometimes doesn’t seem
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Worth While?

Desirable, but not necessary

—FEdwin Franko Goldman

Conductor, Musician, Composer

That depends on the kind of college education
—Prof. T. N. Carver

Professor of Economics, Harvard

able to grasp the more or less indefinite and even more
necessary principles of ordinary business life.

I do not think that a college education to the average
man of business has very much to do with his initial suc-
cess but the country is going to be better off and the suc-
cessful individual happier if he possesses an education
and a knowledge of the things outside of his own line
of business. A knowledge (Continued on page 454)

Edwin Franko Gold-
man was born on Jan-
uary 1, 1878, in Louis-
ville, Kentucky. He
began the study of the
cornet at eight years
of age, and at four-
teen was awarded a
free scholarship at the
National Conserva-
tory of Music of New
York. At the age of
seventeen he was a
cornetist in the Metro-
politan Opera House
Orchestra, where he
remained temn years.
In 1918 ke started to
give band concerts to
audiences o f over
20,000 people, and his
band concerts on the
“Mall” in Central
Park and the “Green”
at Columbia Univer-
sity are well known.
He has been a guest
conductor in five Neaw
York theatres, has
been honored by the state in recognition of services rendered to
the people. He is a composer of note.

By Epwin Franko GoLDMAN
Musician, Conductor, Composer

S to just how necessary a college education is, I

should say depends entirely upon the individual in-
volved. I do not believe that a college education is essen-
tial for success in business.

I should say that a college education is always a desir-
able thing to have, but not a necessity, or perhaps not
even a help in seven-eighths of the mercantile pursuits.

To my mind, college does not always educate, but life’s
school of experience does, and only those who are awake
to the opportunities offered and ready to grasp them,
make a success of their careers.

There is no reason why a college graduate should not
achieve success in business, but, what is needed more in
business than book knowledge (Continued on page 454)

Professor Thomas
Nixon Carver was
born on March 25,
1865. He has an A.B.
degree from the Uni-
wversity of Southern
California, a Ph.D.
from Cormnell and
LL.D. from Oberlin.
He awas a professor of economics at Oberlin College from 1894 to
1900 and since then at Harvard, ahere he still is professor of
political economy. He is a profuse awriter on ecomomic subjects
and was at one time adviser in agricultural economies to the U. 8.
Department of Agriculture.

By Proressor THonas NrxoN CARVER
Professor of Political Economy, Harvard

HERE is no reason for believing that a college edu-

cation, as such, is either a help or a hindrance in
business. It all depends upon the kind of a college edu-
cation one has. A college education pursued mainly for
the purpose of breaking into good society, of acquiring
expensive tastes, or being able to speak disparagingly of
the bourgeoise, the Babbits or the middle classes, is
probably a hindrance in any honest career. A college
education pursued exclusively for the purpose of per-
sonal enjoyment, of asthetic cultivation, or of self-
expression, while having a peculiar and sufficient value
of its own, is probably neither a help nor a hindrance in
business. But a college education pursued for the pur-
pose of fitting oneself into the world of which one is a
part and of training one’s powers for participation in
whatever of productive work the world is doing is cer-
tainly more often a help than a hindrance.

Of course we are all {amiliar with the facility with
which round pegs get into square holes and square pegs
in round holes. A college education is no insurance
against that error. To train oneself for work for which
one is by nature unfitted may be disastrous. On the
other hand, a college education does not increase the
frequency of that error. In fact it may be supposed to
diminish that frequency because, if for no other reason,
it somewhat delays the choice of a career, giving the
young man a longer time to think about the problem,
and a somewhat wider outlook on life before the choice
1s made.

™ order to be of use in a business career a college
education does not have to be definitely vocational,
though a vocational purpose has a legitimate place in
every plan for a college education. It need not be a
selfish purpose. The world needs trained men in many
fields. To train oneself for some of these fields is less
selfish than to seek an education without regard to the
needs of the world or to any useful (Cont. on page 454)
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INSTRUMENT BOARD .
The photograph above 12 CYLINDER V WATERCOOLED 7 winG TANKS  TVNO D@gg% gg}hgj:mmk RUDDER
shoaws the “Yelloaw Bird,” HISPANG SUIZA 150/GALS.
and the illustration at the SRR g
right shows the internal S 10 L0k = ¥ %%UPCEOSR R
construction of this same . NP BT LELFD
plane, which took Cap- A iiad
tain Armeno Lotti, Jr., the e CAP
sponsor and co-pilot, with C Gﬁsf-?ﬁ,‘}”’,(g
Jean Assollant, Rene Le- . = 1000 GALS.
fevre and a stowaway, OIL TANK e :
Arthur Schreiber, across 50 GALS STORAGE I ELEVATOR
the ocean to Spain. )
e o o §p RETRACTABLE OBSERVATION BULK HEAD TALL SKID.
RADIATOR HATCH
d 2P
)~
7 v 4

74
5z
Left: The route taken by the
“Yellow Bird,” showing
awhere the plane was report-
ed as having been sighted.
This plane kept in communi-
cation with ships along the
route. It aas finally forced
to land at Santander, Spain.

|PASSED OVER
5. 5. wymeviLe] REPORTED

200
MILES OFF 0PORRO

€45 PM,EQT
THURSOAY

Smashing Aviation Records

Two Trans-Atlantic Flights, Trans-Continental Speed Record and
New Refueling Record Made and Smashed a Week Later

Paris Flight

T 8 o’clock on June 15th, 5
P. M., New York,
Eastern standard time,
the French airmen, Jean Assol-
lant, Rene Lefevre and Ar-
mendo Lotti, together with a
stowaway, Arthur Schreiber,
landed on the beach near San-
tander, Spain, 29 hours and 52
minutes after the start from
Old Orchard beach, Maine.
Two-thirds of the way the fliers
had to contend with storms.
They were further hampered
by the extra man who had
crept into the plane just before
it took off from Old Orchard.
Forced to swing south of the
steamship lanes because of
storms, their flight covered a
distance of 3,128 miles. They
then took two hops before they
reached Paris, which was their
destination.

New Trans-Continental
Record

Captain Frank Hawks standing beside the plane in awhich

he made a new trans-continenial record.

" seconds.

to land in Los Angeles on June
29th, after a total elapsed time
of 43 hours, 55 minutes and 47
His flight east was
accomplished in 17 hours, 38
minutes and 16 3-5th seconds.
His flight west was made in 19
hours, 10 minutes and 32 sec-
onds. His average speed on
the east-west flight was 152
miles per hour. By this flight
Captain Hawks broke all pre-
vious records for the trans-
continental journey.

New

BYRON K. NEWCOMB
and Roy L. Mitchell set a
new refueling duration flight
on July 6th of 174 hours and
59 seconds. This was done at
Cleveland in a plane appropri-
ately named The City of Cleve-
land. By this record they
passed the former record set
by James Kelly and Reginald
Robbins at Fort Worth, Texas,
only a short time ago. When
refueling, the gasoline is deliv-

Endurance Record

ered to the endurance plane at the rate of a gallon a second.
At the time of going to press the American monoplane
Pathfinder, en route from Old  (Continued . on page 456)

ON the morning of June 27th Captain Frank Hawks left
Mme.s Field, Los Angeles, California, traveled to
Roosevelt Field, Long Island, and again left Roosevelt Field
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_IBRlGHT REFI;ECTOR
L

This shows how
night flare is
arranged im
front of tin re-

flector, all

STAKE mounted on
o 0 stake driven

N into the ground.

Figs. 1 and 14.

N\ b

&&\ X

REFLECTOR | |\ yeon

J

Showing how to place night flare in front
of reflector and also how to use a second
reflector to kill shadosws on the faces, etc.

Fire and Smoke

AVE you éver seen the news-reel
pictures made at Lake George
and other winter resorts show-

ing the skaters on the ice at night?
Have you ever wondered how they are
made, when you can’t even light a small
room successfully without several high-
powered lamps?

This night work out-of-doors is made
possible by the use of flares, sticks of
an especially prepared compound con-
taining magnesium powder that burns
slowly, producing an intense white
light. These flares are furnished, ready
to use, in a cardboard tube with a socket
for mounting. A stick is inserted in
the hollow tube to support the flare at
the required height and a piece of bright
tin is tacked to the stick to act as a
reflector (see Fig. 1). The top is torn
open and a fuse is revealed which, when
lighted, ignites a slow-burning yellow
composition containing the magnesium
nixture.

Magnesium flares are furnished in
sizes according to the time they will
burn. The smallest burns half a min-
ute and from that, in half-minute steps,
the time for the flares increases up to
four minutes. One flare provides suffi-
cient light for a small group out-of-
doors, if a reflector is used on the flare
and an additional reflector is placed to
one side to kill shadows on the features
(Fig. 1-A).

A novel effect is secured by placing a
flare beside a camp-fire on the side away
from the camera, sunk in a small pot, so
that it does not reach the lens (Fig. 2).
One flare used in this manner will pro-
vide enough illumination for five or six
persons.

Science and Invention

Home Movies

How the Awmateur Movie Maker Can Use
Smoke and Fire to Make Unusual Scenes
and Titles for His Films

By Don Bennett

To take successful pictures of a large
area, many flares and reflectors are
needed, an expensive proposition unless
the event warrants it.

Usually manufactured by the same
company is another movie-maker's aid,
the opposite in effect of the flare, the
smoke-pot, so-called because of its
shape. Whereas the flare brightens up
everything, the smoke-pot darkens it,
laying down a heavy black smoke that
gives the effect of burning buildings—
buildings can burn in this way for 365
days a year without harm.

Smoke-pots offer the amateur many
opportunities for tricks. The smoke is
so thick that it obscures everything be-
fore the lens. Under its curtain sub-
stitutions can be made that produce
either novel or comic effects. Let's
work out a scenario for a little episode
and see what will happen. Of course
careful editing is necessary in working
out any trick, so that the lapses are not
seen on the screen.

Down the road comes a flivver with
the hero and heroine. They must be
cloping, for they keep looking back as
it watching pursuers. They approach a
fork in the (Continucd on page 472)

GROUP OF SUBJECTS
= Ry N

Nowel effect by placing flare on far side of
camp-fire. Note the reflector. Fig, 2.

P

BLACK CURTAIN f—
WIRE ON WHICH LETTERS ARE HUNG” B[ ACK"FLAT"

LAMP\.B [j é/LAMP
—C

AMERA

Top wiew of setting for making “smoke”
title, illustrated above at right. Letters are
hung on wire indicated. Fig. 4.
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Smoke-pots lend themselves nicely to the

making of fancy or mystic titles. Here a
wood-sprite emerges from the smoke and
hangs up the letters, gne by ome, achick
ewventually form the complete title. Fig. 3,
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The Truth About

(Fasoline Savers

Revealed
By
George A
Luerts,

Auntomotive

Hlustration A, above, shows a Engz'nee;’

carburetor of a moderate-priced

car. The throttle stop screw 1§
shown at A, the idling adjustment
at B, and the filter plug at C.

( :ARBURETORS
are not perfect,
which fact ac-
counts for the adjust-
ments provided by the

manufacturers for me-

i
7 INTAKE

. . PENINGS
tering the gasoline, the
air and also the heat. g\{xgﬂ,&uﬁ
Almost every owner is ISDOWNtG«h)ALEs
satisfied if he can set the REGISTER
carburetor so that the
engine hits on all cylin-
ders at all speeds.
Even running and the
. 3 -
best mileage from the
. INTAKE T0
fuel burned is a much-manFoLD & CYLINDERS

sought and desired com- ONCAR ' e
bination, but even the fpiusiration B, above, shows the
service-station attend- auorking principles of a gas saver.
ants cannot adjust the

carburetor to do both. The mechanic may adjust for mile-
age, and you will find the car limping along at low speeds.
If he adjusts to give even running without skipping, you
find your gasoline bill mounting.

Much time and money have been spent by individuals, in
attempts to correct the faults in carburetors. Inventions of
merit have been made, which inventions improve the operat-
ing conditions of the engine and at the same time provide
for much incrcased milcage from the gasoline.

A brief description
of the operation of a
carburetor in a mod- .___
erate-priced car will MO B
show the difficulty of 7
setting the adjustments
to give high mileage.
In the carburetor at il-
lustration A the air
passes through the inlet
of the carburetor,
across a nozzle in
which there is gasoline.
The gasoline is held at
a specific level through
means of a chamber and a float.

When the engine is running slow or is being started, the
pistons pull air through at a very low speed. Not having
much capacity to pick up gasoline, this nozzle must be opened
up quite wide, in order that sufficient gasoline will be picked
up and carried into the cylinders.

IWhen the engine is operating at a high speed, the piston
suction is great. 1f the nozzle is not immediately closed, the
gasoline is fed in at an excessive rate. Of course there are

CONNECTION TO GENERATOR
N T

-l

ELECTRICAL
HEATER
INSIDE

r' -,
CONNECTION-TO RADIATOR
OVERFLOW.
Drasving D, abowe, shows the product
of the Electro Gas Saver Manufac-
turers.

other devices in the carburetor which are there to
compensate for this great change in air speed; how-
ever, none of these are perfect and none can compen-
sate precisely or to the greatest advantage.

Gasoline Economizers

ATNLY the inventor starts in to work out the diffi-

culties of changing the imperfect mixture, which
goes through the carburetor,
into a more perfect mixture
before it reaches the cylin-
ders. Where the invention §
has been worked out to the
extent that it has proven ai‘%‘é
means to give better carbure- % A g
tion and do this with less

invention and is made avail-
able to the public.

INTAKE
MANIFOLD

S
Hlustration E, above, shoas Vix
completely automatic dewvice,
awhich dilutes the gas mixture
and adds moisture according to
the needs of the engine.

WHIRLWIND
GAS SAVER

SCREEN
MIXER

L

CARBURETOR| |
I
I

S

. ..@}—-J—— AIR VALVE

The J. 4. Stransky Man-
ufacturing Co. make the
device shown abowve in
tllustration C. This is a
manifold attachment, but
with wvalves and adjust-
ments for individual
fittings.

Gasoline economizers, featuring special mcthods but with
the same ultimate aim of gasoline economy, are available to
drivers of various makes of cars. Some of these are priced
very moderately, while others, due to their more extensive
and exacting details of manufacture, are correspondingly
higher priced.

Illustration B is given to show thc working principles of
one of the inexpensive types of gas savers. This device
screws into the intake manifold. above the carburetor. In
this device there is a diaphragm, operated by the suction of
the engine pistons. At low speed the diaphragm is stiff
enough to resist movement. At high speed the diaphragm
is moved, causing a hole in the attached tube to register with
an opening in the manifold pipe. As a result a stream of
cool air is hrought inte the (Continued on page 456)

The gasoline saver made by the
W hirlwind Manufacturing Co.
is shoawn above in illustration
F. This device is fastened be-
tween the flanges of the intake
manifold and the carburetor.
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Motor Hints

Tool Pockets

DDITIONAL tool pockets can be
fitted to the automobile, as shown
in the above illustration, where 1 indi-
cates the tool compartment; 2, the
pocket made of rubberized cloth; 3. hole
cut through facing inside body; 4, wire
staples holding bag to facing. The
pockets are made by cutting an opening
6” x 4” in the lining inside the car. In-
side of these holes are fitted bag-shaped
pockets made from heavy material. The
pockets are secured with small steel
staples, often used in clipping letters
and papers together. Compartments so
located can be used for storing tools
used most frequently, the grease gun
and other articles which could not be
kept in.the usual fancy door pockets.

Care of Fan Belt

HE illustration below

shows at 1, the fan; at
2, the belt; 3, generator; 4,
belt drive. The fan belt
should be kept free from
grease and adjusted
tightly at all times. Once
the belt becomes oily, it
should be changed. Wipe
off all grease from pulleys

— Conducted by George A. Luets

Practical Ideas for Autoists

DO YOU KNOW-—when the en-
gine stops suddenly it is due to one
of three causes most frequently?
These are lack of fuel, loose wires or
a broken mechanical part. Test for
fuel at the carburetor. Examine for
loose wires at battery, plugs, switch
and at coil. For broken mechanical
parts, determine if the rotor in the
distributor turns. If the motor can-
not be turned by hand, a piston or
bearing may be seized.

HE breaker con-

tact points re-
quire attention each
1.000 miles, and the
gap between them
should be equal to
.02 inch. It is advis-
able that the points
be removed and
dressed down flat on
an oil stone. To ad-
just the conta'ct
points, proceed as
follows: Lift off the
distributor cap and
remove rotor. Turn
engine slowly with
crank until the
breaker arm rests on
one of the six high
points of the cam.
The points are then
removed and finished
smoothly. Replace
the points and ad-
just the gap. The il-
lustration shows at
1, oil stone; 2, con-
tact points; 3, cam;

and install new
belt. Clean old
belt with rag
moist with gaso-

line and pack 4, distributor; 5,
away in box of thickness gauge; 6,
sawdust as at 5.  spacing.
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Home-made Rim Spreader

WOODEN rim spreader which

can be readily duplicated is shown
in the above illustration, where 1 is the
joint of rim; 2, side view of tool; 3,
ends of iron; 4, hinge. The two pieces
of wood are 2”7 x 4”7 in cross-section,
and an ordinary strap hinge fastens the
short member to the handle. Pieces of
iron are placed across the ends to grip
the rim. The extended length will vary
according to tire size.

Testing Car Wiring

NE of the simplest aids in testing

the electrical circuits of a car is
an ordinary buzzer of the 6-volt type.
By means of this, the lead to each part,
coil, lamps, stop-light and horn can be
safely tested prior to connecting. In
the illustration. 1 is the buzzer; 2. small
battery clips; 3, test leads; 4 is the dis-
tributor, the circuit of which is under
test; 5, test lead, and 6, buzzer.
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WRITTEN LIGHTLY
WITH SLAITE PENCIL

September, 1929

i

Large audiences throughout this country have been mystified by
At present, various so-called
“dealers in magic” are charging fabulous prices for the secret.
Effect: The mind reader exhibits taco clean slates.
is handed to a spectator with the instruction to go to the far side
of the hall and drasc any picture he desires with the chalk with
While doing this, the “mental marvel”
sketches a picture upon the duplicate slate.
returns, both slates are held up for examination, and to the

this trick, originated by the writer.

ahich he is provided.

Materializations

HIS is an interesting spirit effect.
The wizard is stripped of his

clothing and examined to prove
that no apparatus is concealed about his
person. After dressing in a borrowed
suit if desired, he is securely bound in a
seated position to an ordinary office
chair. The lights are extinguished and
a few moments thereafter a small
sphere of a ghostly green color becomes
visible, gradually grows larger and takes

DARK ROOM

T ey
|| FACE PAINTED

ON BALLOON
1
- /\\

3

P
L=
Ewen though the magician has been thor-
onghly searched and securely bound, he
can materialize a ghost in a dark-room
séance.

on the form of a face. After a few
minutes, the sphere again shrinks and
disappears. The secret lies in the fact
that a small toy balloon painted with a
non-poisonous luminous paint was .con-
cealed in the mouth of the performer;
the balloon, on being blown up, pro-
duces the materialization. The {face
should be artistically finished.

i

MIND-READER

to be identical.

One of them

W hen the spectator

Demon Swordsmanship

FliRre LI L I|.-.-.

With the aid of a card, on the back of

ahich a piece of cloth has been pq.rted, the

magician can catch a card in air on the
point of a previously examined sword.

LL kinds of mechanical swords have
been constructed for catching a
previously selected card in midair, but
this is the first trick in which the sword
can be passed for examination before
and after presentation. The effect is
briefly as follows: A card is selected
from a pack, shuffled into the pack again
and the spectator, upon request, tosses
the entire deck into the air. The wizard
thrusts the point of the sword among
the falling cards and mysteriously
catches the chosen card. Secret: The
card is forced. A duplicate has been
prepared by pasting a piece of cloth of
the same color and design as the carpet
upon the back. When the card is faced
down on the carpet. it is quite invisible.
The magician pushes the sword point
into the card on the floor and then
brings this up among those in the air.

wWWWwW americanradiohistorv com

amazement of the spectators, the draacings upon them are found
Secret:
apparently clean, yet upon close examination one will find a mes-
sage lightly aritten awith slate pencil.
this picture and we both acill get a good laugh’”
are clever enough to pick the right assistant, he will do as the
message indicated. Both he and the magician will find much
amusement in the thunderous applause, and the assistant avill
not ackmnowwledge his complicity to amy except closest friends.

MAGIC » Fomgee

The slate handed to the volunteer is

It reads, “Kindly draze
Thus, if you

NUMBER 73
OF A SERIES

The Talkative Coin

N previous articles in this series. 1

have mentioned ‘talking” coins
wherein the coin beneath the cover is
the one manipulated. The effect: A coin
is examined, marked and dropped into a
glass which is placed by the spectator on
an end table. A handkerchief is then
borrowed and used to cover the glass.
Any questions now asked are answered
by clinks of the coin. At any moment
the coin can be examined. The secret:

N1

W/ av ’A

g, =
&//4'\{5% -

i
[}

if

k)

W

SO\

A duplicate coim in a glass, concealed in

the performer’s hip pocket, produces the

sound which spectators believe comes from
a glass and coin on the table.

All of the paraphernalia on the table is
absolutely innocent of deception. The
performer has prepared himself by plac-
ing a duplicate tumbler in his hip pocket.
This contains a coin attached to a thin
thread which runs down his sleeve and
is fastened at the vest. By moving the
string the duplicate coin in the pocket is
made to produce the sound.
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Fig. 3—When the car starts, the scale registers the
normal aveight of the man or 175 pounds.

Fig. 4—A4s the car rushes up the grade, the scale
reads 250 pounds. The weight is now greatest.

How 2 ROLLER COASTER

By Donald H. Menzel, Ph. D.

Demonstrates Relativity

of gravity is only an illusion, due to
the fact that an object is made to

HE characters in this trialogue
are a Relativist, a Physicist, and

a Layman; the latter being a

deviate from the path it would natu-

mere dabbler in the theory. To all
appearances they are bent upon pleas-
ure, for they are entering an amuse-
ment park, where the din of merri-

rally take if nothing disturbed its
B motion.
R.—That’s about right.

P.—I'm not satisfied with your call-

ment, the cries of the barker and the ing gravitation an illusion. It seems
gay music of the merry-go-round are \ A N very real to me.

heard. Strange occupation for men \\ Z R.—In what way?

of science? We shall see. The rela- N P—Well, I should think that the
tivist carries a large suitcase, to what N movement of an object is caused by

purpose will soon be made apparent.
In the following, for sake of brevity,

some force acting upon it.
R—How will you measure the

much of the irrelevant conversation
has been omitted :

Relativist (paying for the tickets)—  path dewvelops a
My treat, boys. I brought you here
on this wild goose chase for the ex-
press purpose of demonstrating to
vou some of the more interesting truths of Relativity.

Chorus—Relativity ?

R.—Yes. Both of vou. particularly my friend the Lay-
man, are always insisting that Relativity never comes within
our experience. I'm going to prove that you're wrong.

Physicist—There’s a dip-the-dips (roller-coaster). Tl
take a chance that gravitation will hold the car to the tracks.

Layman—If I remember correctly, you claim that the force

Fig. 5—When the car is at A, the curved

centrifugal  force that

throaws the man against the scale. At B the
force is upward.

force?

P.—One of the most common means
is by weighing the object.

R.—I think you are reasoning in a
circle. The object moves when you
weigh it, causing a pointer to move
also. Are you not guilty of saying this, “A force, acting on
a body, produces motion. The presence of a force is de-
tected by the tendency of the body to move.” .

P.—That does sound a little shaky, I'll admit. Perhaps I
can fix it up. The object does not have to move. I could
weigh it on scales rather than a spring balance. (Fig. 1.)

R.—No, that is still unsatisfactory. In that case you are
merely balancing the tendency (Continued on page 466)

SPACE

TIME

Fig. 2—The earth seems to
attract the weight «wwith a
force of one pound. Itisthat
force ae hawve called gravi-
Hoacever, gravita-
tion is as mysterious as ever.

Fig. 1——The pull of gravity on weight 4
is equal to that on aveight B. Conse-
quently the tendency of the pointer to
move in one direction is compensated by
its tendency to mowe in the other.

tation.

Fig. 6—The “aorld lines” of a falling

monkey-wrench are shown above. The

track of a body through space-time is a line
called a “world line” or geodesic,
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To acetamide in a large flask add bromine

and shake. Then add a solution of potas-
sium hydroxide to decolorize the solution.

The Amides and Amines

HE amides may be described as

derived from ammonia, NH,, in

which the hydrogen has been partly
or entirely replaced by organic acid radi-
cals. They are prepared by the action
of anmumonia on the acid chlorides, an-
hydrides or the esters. The amines, on
the other hand, may he considered as
coming from ammonia (NH;), one or
more of the hydrogen atoms being re-
placed by an alkyl group. Both of
these groups, the amides and the
amines, give primary, secondary and
tertiary compounds, each group having
its own distinet reactions and thus its
distinguishing chemical differences.

Acetamide, a primary amide, is
acetic acid with its hydroxyl radical
removed and the amido group (NH.)
in its place. A secondary amide is
formed when a primary amide and an
acid anhydride react, thus replacing
another hydrogen, while the tertiary
amide, which is formed entirely differ-
ently, is prepared by the reaction of an
anhydride on a nitrile, all the three
hydrogens of the NH; group being re-
placed by the acid radicals.

Methyl amine is a primary amine of
the simplest or lowest sort. It is am-
monia (NHj), with one hydrogen
atom removed and a methyl group sub-
stituted. The secondary amine has two
of the hydrogen atoms of anumonia
substituted for two allyl radicals, while
the tertiary form has lost all of its
three hydrogen atoms, using alkyl
radicals in its place. The preparation
of these amines is usually difficult in
the smaller laboratory, although some
of the simpler ones may be prepared.

Since the amine is prepared from the
amide, acetamide is first made. The reac-
tions are simple and just require time.

AMix equal volumes, say 40 cc. of
ethyl acetate and 40 c.c. of strong am-
monia water, in a flask. Stopper loosely
and shake the two layers vigorously.
After a lapse of two or three days,

Science and Invention

Experiments

with

. Little-Known

Chemicals

By
Dr. Ernest Bade

£ o o a o o = o o P
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When the mixture of ethyl acetate and am-
monia is homogeneous, it is distilled slowly
avith a small flame, using an air condenser.

Collect the gas of methyl amine by passing
through a condenser and into an inverted
funnel placed in a solution of equal wol-
umes of hydrochloric acid and avater.

www americanradiohistorv com
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Acetamide can also be made by refluxing a
mixture of dry ammomum acetate and
glacial acetic acid.

shaking occasionally, the liquid will
appear homogeneous. As soon as the
liquid is uniform and does not separate
into two layers, it is distilled slowly
with a long and wide air condenser.
As soon as the vapors in the flask
reach a temperature of 170° C., the re-
ceiver is removed and another substi-
tuted. Save this fraction and continue
until all has come over. If the aceta-
mide crystallizes as it distills in the
air condenser, heat the condenser and
the acetamide will run into the re-
ceiver. It melts at 82° C. and boils at
222° C. If it does not crystallize at
once, let its stand over night. Remove
the crvstals and dry on filter paper.
The remaining liquid may be again
distilled and the higher boiling frac-
tion saved for another crop of crystals.

Another way to prepare acetamide
is by refluxing a mixture of dry am-
monium acetate and a little more gla-
cial acetic acid. After boiling for
about four hours, distill with an air
condenser as mentioned above.

Dry the crystals of acetamide rather
quickly, for they are deliquescent, that
is, they absorb moisture from the air
and liquefy.

A characteristic reaction of the
amides is the formation of the acid by
reacting with nitrous acid. Acetamide
gives acetic acid.

The amines form a group of com-
pounds which are exceptionally inter-
esting, although not readily prepared
by simple means. It is with their aid
that one can pass from one member of
a homologous series of a compound to
the next. This, truly, is a fascinating
study, especially in this age where all
sorts of chemicals are produced from
so-called waste. Take wood alcohol.
This compound of the destructive dis-
tillation of wood (as well as other
substances) can be converted to grain
alcohol. Naturally the method is not a
commercial process, but since similar
reactions in the building up of com-
pounds is  (Continued on page 464)



www.americanradiohistory.com

September, 1929 : :

Science and Invention 427

Which Atticles Do YOU Like Best

in Science and Invention?

Be Sure to Vote on the Ballot Below Your Particular Choice of Articles

ROM time to time the editors make a survey
of SCIENCE AND INVENTION readers’ opinions as
to their likes and dislikes. Here is your chance
to vote for more or less of the various classes of
articles which appear in SciENCE AND INVENTION.
As the editors and publishers of Science anD IN-
VENTION aim to please their readers, they will

naturally be guided as far as possible by the final
results obtained in computing the number of votes
cast pro and con for the various subjects here listed.
If you do not wish to mutilate your magazine, you
may copy this list either in pen and ink or else have
it typewritten, and mail it to the Ballot Editor,
Science and Invention, 381 Fourth Ave., N. Y. City.

MORE LESS

Physics

Experimental Chemistry and Electricity

Scientific Problems and Puzzles

How to Make It

Editorial

Construction Articles

What Qur Readers Think

Aviation—General News
Airplane Construction Articles
Glider Construction Articles

Astronomy

Oracle

Shop Mechanics

Radio-——New Sets and General Articles
Radio Set Construction

Fxposés

Motor Hints

Latest Patents

Geology

Biology

Naval Advances

Model Department

Radio Oracle

New Radio Devices

Wrinkles, Recipes and Formulas

OoUuoodoooo0ooo0dooooooooog
oonooonooooodoooooooogdo

MORE
Magic
Scientific Fiction
Automotive
Botany
Wood Working
Wood Turning
Patent Advice
Book Review
Home Movies
Home-Made Furniture
Agriculture
Medical
Spiritualism Exposés
Finance Articles
Hobbies of Famous Men
Interviews With Inventors
“Perpetual Motion” Articles
Are you a subscriber?
Newsstand buyer?

oo

™
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Making Professional Movie Titles at Small Cost

produced movies, and yet do not feel skilled enough

to attempt hand lettering, will find a small press and
putfit a great help. A small machine, which may be pur-
chased together with the tyvpe, ink etc., for around $18.00
complete, will answer every purpose. Black type can be
printed on white cards or the reverse—white characters
may be used on black cards. Most amateurs find printing in
black on white cards the most satisfactory.

If artistic backgrounds for the titles
are available (these can often be cut
from magazines) the printing can be
done right on the background. There
are no limits to the possibilities and
the first expense 1is practically the
only expense, except for the trifling
cost of the cardboard. Handsome
poster backgound effects may be ob- .
tained by cutting designs in ordi-  wogl|
nary floor linoleum, mounting the éﬁ‘
linoleum on a wood block and printing
from the block in the press. The
words may be either cut in the lino-

THOSE who desire neat looking titles for their home-

s

=7 v
st ORY G CuaSE)

The amateur mowie producer awill find this
printing press invaluable for title avork.

leum or type may be used on a linoleum-block printed back-
ground. In the latter case, one or more good designs may
be used over and over again, with change of title on each.
Making your own Christmas or birthday cards from linoleum
blocks printed in anywhere from two to.seven or eight col-
ors, is much in vogue nowadays, and this may also be done
with the same small press.

The owner of a small printing outfit for movie titling will
find it very convenient to print his or her own personal sta-
tionery, cards, and other similar work.
Bookplate designs in linoleum may be
also made, and for those who want to
put a little more money into the hobby,
pen-and-ink sketches may be made,
zinc cuts produced from them by the
company furnishing the press, and
printing can be done from the cut.
Just as in the case of a linoleum-block
title background, several good pen-
and-ink or painted backgrounds may be
developed, and these may be made into
cuts and printed with your press. The
makers carry quite a variety of type.

www americanradiohistorv com
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Building a
Sport
Plane

PART 1I

The completed sport biplane is s
of 100 miles an hour when powered by a 30-horsepoaer motor.

(Conclusion)

Y looking at the drawings, if you are somewhat famil-
B jar with airplane controls. you will see that the stand-
ard control as used in all the Army planes, is here

utilized. The so-called “joy stick,” as will be seen from the
drawings, is pushed forward or backward in order to raise
or lower the horizontal rudders which cause the tail to rise
or fall, as the case may be. By moving the joy stick side-
wise, the outboard ailerons are moved up and down for
turning and banking. The vertical rudder of use in turning
and banking is moved sidewise as required by means of the
two vertical rudder wires running back through the fuselage
from the foot control lever, which can be seen in dotted
lines in the top view of the airplane.

The fuselage or body of this
sport plane is made up of
strips of wood, such as spruce,
and afiter being built to the
proper shape, is covered with
airplane linen, which can then
be given several coats of ni-
trate dope and then Valspar.
A great many of the accidents
which have occurred in flying
airplanes has been due to the
wing breaking off, especially
when making a turn due to the
great stress put on the wing
which crumpled up or simply
broke off at this critical junc-
ture.

Therefore it is important to
remember before attempting to
fly any airplane, whether fac-
tory or homie built, to stand on
the wings and pull on them so
as to see that they are good
and strong. The ““flying
course” cited above, as well as
many of the leading books on
flying, tell how to check up all
of the angles of the wings ac-
curately and also how to put a test on them, so as to know
just how strong they are. As pointed out in the U. S Army
Flying Manual, it is very important to carefully check up the
various angles of the wings and the angle of one wing with
respect to the other, for on these factors depends the stability
of the airplane when in flight.

Selecting Wood

N selecting wood for airplane construction only straight

grain wood, such as spruce, which is very tough, should
be tolerated, and, furthermore, it should be free from knots.
Unlike building a piece of furniture or a model out of wood
with glue and a few bolts, it is not sufficient in building an
airplane to carry you through the air safely, that the finished
job simply looks strong; it must be strong, and as afore-~
mentioned, it is the best idea to get the opinion of an ex-
perienced flyer before you venture aloft in any airplane,
whether home or factory built. -

excellent

this data.

an Anzani

$1,250.

Science and Invention

SO sreat has been the interest
shown by our readers in air-
plane construction articles and so
is the
Lincoln sport plane which orig-
inally appeared in the July and
August, 1926, issues of this maga-
zine, that we are again publishing
The first part of the
article appeared in the August
issue and is concluded here. Many
of these planes have been success-
fully built and flown. "The plane is
economical and will fly 35 miles
on a gallon of gas. The cost with
motor totals about

September, 1929
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Dependent upon what type of engine you elect to fit on
your sport plane, the matter of the engine mounting frame
at the front of the plane will vary. The steel plate mounting
shown in the drawings here is for the Anzani three-cylinder
30-35 h.p. motor. This engine mounting plate is made from
No. 12 gauge sheeet steel, and the very important point to
be watched here is that this engine mounting plate is rigidly
secured to the fuselage. This feature is taken care of by
means of turn buckles and the Y-inch stranded steel cables,
as drawings clearly show.

It is practically impossible for an amateur to make a sat-
isfactory propeller. and so this is to be purchased. It can
be obtained from various airplane companies or.from the
designers and builders of this-
sport plane. The wheels of
the landing gear are fitted with
pneumatic tires, and the land-
ing gear is made doubly resili-
ent by means of ¥-inch diame-
ter rubber band, several turns
of which are placed around the
axle and the landing gear V
frames, as the drawings indi-
cate. The tail skid, as will be
seen, is adjustable, and has a
resilient feature, thanks to sev-
eral turns of V4-inch diameter
round rubber band.

If the prospective builder of
this sport plane is a swimmer,
it will probably be a very good
idea to first try out the plane
as a seaplane, fitting pontoons
to the bottom of the landing
gear vee’s, instead of the
wheels. W ith the pontoons,
the weight of the plane will be
greater and no smaller engine
than the Anzani 30-35 h.p.
three-cylinder type should be
tried. A little experimenting
will have to be done in order to find the best position of the
pontoons under the plane.

It is strongly recommended that the builder secure flying
instructions from a flying school or licensed pilot. However,
if this is impossible for financial or other reasons, the fol-
lowing hints will be useful. Taxi slowly around the field,
getting the feel of the flipper and rudder control. When
once the pilot can taxi in a straight line, short hops may be
tried. Keep a foot or so above the ground. Taxi fast into
the wind or slowly with the wind. In making the first flight
ascend to an altitude of only about a hundred feet and fly
over a good landing place. The best angle of climb lies
between 3 and 8 degrees, depending upon the power
plant. :

The stick should never be pulled back too sharply. The
first turn should be shallow and should cover two or three
miles. Additional instructions on flying will be found in the
July issue of this magazine, on page 279.

design of the
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Details of Home-Built Plane

_J 5 ¥ DIA.
§ r— 3HOLES

AILERON HINGE Z,
MAKE 8
NO.16 GAUGE

HINGE WASHER
MAKE 8 - N2.16 GA.

AILERON
HORN o
MAKE 2 OF N2 20 gk
GAUGE STEEL
ey % DIA.X N2.I6 3
ey 7i6 DIA-BOLT /GA, STEEL i6 DIA

Y2 DIA. X N2.16 )
GAUGE STEEL ™
B
NCRT b
GAUGE
STEEL
TUBE
METHOD OF BRACING
BOTTOM WING SUPPORT AXLE

~AILERON HORN AND RIB ASSEMBLY ~

ALL OTHER AILERON RIB WEBS ARE CUT
QUT AS SHOWN BY DOTTED LINES.

TRAILING EDGE CLIPS
SOLDERED TO
\TRAILING EDGE~

BOTTOM WING e
REAR SPAR @:ﬁ /// %

~ o o RS R "é’”zFY
3/16 HOLE tTURNBUCKLE —» ‘!) Ne. IGEGAUGS ST U

WING

Y4-DIA. STEEL TUBE

- i UPPER FRONT %
SPAR FITTING 3 FLYING WIRE

MAKE TWO
N2.16 GAUGE STEEL SHAERE

I"DIA.X N2 I8°GA.TUBE

{
/
FRONT STRUT

78 DIA. X
N&. 18 GAUGE

LANDING GEAR

A

AXLE "1 ]
;., VEES COLLAR f
"Z MAKE TWO ~FRONT VFEW~J

The details of the aileron horn and rib assembly are given in the

drawings at the top of the page. The illusiration at the center

left shows how the aileron Jorn is made from a piece of sheet

steel, bent to the required shape. The details of the lower and
upper front spar fittings appear at right center,

The tubular construction shown at the lower right-hand corner is

for the landing gear wees, the axle being reszlzently mounted at

the lower ends of the wees by means of standard airplane rubber.

The method of bracing the bottom awing support is also illustrated
in the above drazcing.

(Additional drawings on next page)
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__Sport Plane Control Features

Tr—_

DIAGRAM _OF CONTROLS

THE CLOTH IS SEWED IN THE FORM -
OF A SACK CONFORMING WITH
THE SHAPE OF THE WING.

TO ENTERING AND

AN
> TRAILING EDGES.

ELEVA‘I:OR RUDDER

ON SPORT PLANE
—_—— —  ————— ELEVATOR CONTROL ELEVATOR
CABLE N\ !
AILERON- RUDDER CONTROL 1\ \ _-
\ CABLE \ L )
STICK v T
1/ B//OAT T
P //\ R =
= \ TN .~ __ELEVATOR CONTROL
L = Yo CABLE
g ELEVATOR .~ =
{ A / - P
PULLEYS - S /
= AILERON LINEN OR COTTON
% WING COVERING \
PULLEYS TO
B cross -7 NEXT
/ e,
y / 3 / RIB_SHOWING Le-{-4-1-~ STRING
AILERON CONTROL CABLE - > ”O'—zw COVER]NG{_ S L
. : PULLEYS - 1S FASTENED WING
WINGS ARE COVERED WITH A IS FASTENED,
GOOD GRADE OF LINEN OR CLOTH. , TO FRAME \E COVERING
STRIP ALSO DOPED

LONG NEEDLE 1S PUSHED THROUGH
WING FROM THE TOP, THEN BACK

THROUGH ON OTHER SIDE OF RIB,
TIE A KNOT AND PROCEED TO
THE NEXT STITCH.

\
WHEN WINGS ARE ,N\AFTEQ APPLYING ONE OR
COVERED WITH CLOTH AND TWO COATS OF DOPE, A
SEWED APPLY ONE OR TWO CLOTH TAPE ABOUT 1% WIDE
COATs OF DOPE. IS DOPED ONTO EACH' RIB TO
COVER STITCHING.

I STRUT FITTING
BOTTOM WING . (=

SIDE VIEW

END VIEW
LOWER REAR SPAR FITTING

MAKE TWwWO N@. |6 GAUGE STEEL

h

END VIEW

METHOD OF COVERING WINGS,
AILERONS, FUSELAGE, RUDDER
AND ELEVATORS.

FINISH WITH FOUR COATS OF DOPE AND
TWO OR THREE COATS OF A GOOD GRADE
OF SPAR VARNISH.

I STRUT FITTING —
UPPER WING

{8 o

SIDE VIEW

UPPER REAR SPAR FITTING
MAKE TWO- N2.16 GAUGE STEEL

b

The control system for the sport plane is shown in the above
drawing. The cables leading from the control stick to the aile-
rons and tail rudders are composed of standard steel cable 3/16"
in diameter. The horizontal and wvertical rudders as well as the
ailerons are strengthened awith a number of ribs.

The airplane cloth is sewn to the ribs of the rudders and aile-
rons, in the same manner as that shown for the wings. These
control members have their cloth treated with dope, which is
followed by two or three coats of spar warnish. The upper and
loawer rear spar fittings are shown in the lower drawings.
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Above we see a glider of ithe enclosed fuse-
lage type in flight. Note launching rope on
ground.

HE greatest sport in America today is
undoubtedly that of gliding. Not all of us

have the financial means to afford one of

the better built gliders, such as that shown in the
photo opposite, but by following the plans given
in the past few issues of this journal, a group of
voung men may readily build a successful glider
and receive a vast amount of pleasure and thrills
with it, not to mention the real aviation experi-
ence they obtain. 1t has been said by many avia-
tion experts that it is more difficult to skilfully
fly a glider than it is a regular engine-driven
plane.  With the airplanes of today. especially
those fitted with the Handley-Page siotted wings.
or else having a design of wing givirg great
stability in flight. the engine will pull the student
aviator through the air, and his major difficulties
lie in the successful taking off and Janding of the
ship. Gliding is therefore a desirable first step.
With gliders, one has a very good control of
the whole situation, and the student flier does
not have to take unnecessary chances at all when

he is learning to manipulate the controls of the glider. By
having the glider towed behind an automobile, for example,

Science and Invention 431

Hints » Flying

a Glld@l’

By Henry Townsend

Gliding Is Undoubtedly the Great-
est and Most Rapidly Growing

Sport We Have Today

Chicago glider enthusiasts ready to launch one of their man-carrying gliders.
After being started by pulling on the rubber cords, the glider rose to a height
of 50 feet and was then flown by the pilot for a distance of 500 feet.

a low speed of say ten to fifteen miles an hour may be em-

ployed, so that the glider just flies
along a short distance above the
earth. In this way the student pilot
learns how to keep the glider on an
even keel, by working the control
stick and changing the position of

the ailerons at either end of the wing, as well as the horizon-
tal rudders at the rear of the glider. ) .
Gliders have been launched by attaching one, or in other

MORE GLIDER DATA

COMING
Watch for it!

cases two, cables, as the diagram
herewith shows, the cables being
either pulled by men running down
a hill or else attaching the cables to
automobiles. One of the cleverest
tricks lies in the utilization of rub-
ber shock cord, such as that used on

/
RING DROPS /

!
)

7 6LIDER
" RISING IN

the under-carriage of planes, suitable
lengths of this rubber cord being se-
cured to ordinary ropes, as the dia-
gram shows. A tail rope is either held
by a group of men or preferably
secured to a release trigger mounted
on a stiff peg driven into the ground.
/ The two groups of men walk forward
at a diverging angle, as indicated in
the picture, and when the rubber cord
has been stretched to a fairly high
degree, the pilot gives the signal—the
tail rope trigger is released and the
glider is shot into the air at a high
velocity. It goes without saying that
a green pilot who has never flown a
glider should never be catapulted into
the air in any such manner as this.
He should have learned through pre-
vious lessons how to keep the glider
on an even keel when being towed be-
hind an automobile. We presume some

EREE FLIGHT

The diagram above shows arrangement of rubber cords 4 and B, joined to manila ropes
C and D, also self-releasing ring on hook of nose of glider and position. of men at wing

ends X X and men at tail release rope.

of our glider friends will shortly be
building gliders with pontoon hulls, so
that they (Continued on page 451)
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Article No. 13
in a Series

Frames
and
Plaques

Turn rabbet in frome

T U e

Upper—frame in first
stage. Lower—finished
frame.

Science and Invention

Wood |

Turned Picture Frames

N order to secure a truly pro-
I fessional-like job of picture

framing, we usually have to
take our work to one who is
equipped to handle this sort of a
job. The ordinary home mechanic
doesn’t have facilities for making
moulding; and if he buys the
moulding, it costs him nearly as
much as the frame made up would
cost. He doesn't have a miter
clamp, and probably lacks a fine
cutting miter saw; and. viewing all
of the arguments against framing
a picture, he usually decides that
the easiest and cheapest way out of
it is to have it done for him.

These arguments do not hold,
however, for a round frame. The
most beautiful and delicate of
mouldings may be turned and deco-
ration may take any form desired.
1t is true that all pictures cannot be
framed in round frame, but on the
other hand there are a great many
pictures that would look better in a
round setting than in the square or
rectangular one which they perhaps
already occupy. This is particu-
larly true of portraits and espe-
cially of old ones that have been in
the family for years or generations.
Nothing sets them off like a simple
round, black frame.

The construction itself is simple.
The thing that will probably worry
the prospective builder first, if he
is already familiar with his lathe,
is the cutting of the glass. Of
course a professional glass cutter
could do this with little trouble, but
why take it to a professional when
one can do it himself?

The first step in cutting a piece
of glass to the desired shape and

September, 1929
By H. L.

Weatherby

urning

Quaint old pictures make excel-
lent plaques. They are glued
to the wood and warnished.
Round picture frames are casily
made and solve many of the
framing problems for wood
acorkers who have lathes.

For cutting circles of
glass, a template is first
made. After the crcle
has been scribed on the
glass aith the cutter, the
glass is tapped gently on
the bottom side. Drawing
at bottom of page showws
types of molding.

about 7§” smaller than
size is to cut a template,
either of thick card-
board, using knife or
scissors, or out of a
piece of thin wood on
the lathe. This must be
the glass size desired.
Lay this template on the glass and with
an ordinary _glass cuatter, purchased
from the “five-and-ten.” cut carefully
around the template, being careful to
get a good cut the first time around and
avoiding a going over.

Now, tapping gently from the under
side, work around the circle until the
circular section, if it is carefully han-
dled, will drop out. In case difficulty is
experienced in getting results this way,
sections on the outside may be removed
by cutting into the circle and breaking
loose a piece at a time until all outside
glass is removed. These steps are fully
iltustrated and with some slight possible
breakage, a (Continued on page 471) -

r-a

www americanradiohistorv com


www.americanradiohistory.com

September, 1929

ITH the aid of two pieces of

angle iron, one about 3 inches

long and the other a foot or more in

length, sheet metal can be bent ex-

pertly in a professional manner. A fter

the bend has been indicated by a line,

the metal is bent slightly with a pair

of pliers or with light blows of a

_cold chisel. Next, the metal is further
turned by means of a hammer and a

TOP VIEW MINUS MIRROR

SPRING
FOR KEY

=—

~Y Z

5 gt

DETAIL OF KEY

A top view of the instrument aithout the
mirror and details of the key are shown in
the abowve illustration. 5

OTWITHSTANDING the advent
of radio for long-distance signal-
ing. the heliograph still is extensively
used by the armies of many nations for
signaling in bright weather. This is

Science and Invention

How to Make It

Constructing a Heliograph
By L. B. Robbins

because the signals can be made abso-
lutely secret. They cannot be even seen
or read out of line of the two instru-
ments in action.

The base should be cut from Z4-in.
hard wood. wedge-shaped as indicated
by “A.” The back is 4 in. wide and
tapered to 1% in. wide at the front and
is 12 in. long. Scribe a line down its
exact center. Then drill a 4-in. hole 4
in. from the back, on this line, for the
pivot hole. Also drill a second ¥4-in.
hole close to the front end and a small
hole at right angles to it through the
edge for a set screw. Then cut out a
sub-base, B, 6 inches square. A 4-in.
hole should be drilled through its center
and countersunk below. TPivot the two
together with a wide, flat washer De-
tween and countersink the bolt head in
the recess in the sub-base B. Tension
between the two should be fairly stiff,
but must allow them to turn smoothly.
Just in front of the bolt in B drill a
second hole and force in a tripod socket
taken from a discarded camera. Use
cement or glue to hold it firmly.

Screw two metal uprights, C. to the
sides of A (Continued on page 460)
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wooden block. For final forming, the
rough bend is placed in the groove of
a large piece of angle iron and the
smaller piece placed on top, as shown
in the photograph. A cold chisel rest-
ing on the small piece is struck a sharp
blow, forcing the metal into conforma-
tion with the shape of the angle. This
will result in a sharp bend having a
clean edge.—M alter E. Burton.

=~ UNSILVERED SPOT

REAR VIEW

SIDE_VIEW /\ x
“E
< . VANE

LIGHT SPRING-..

LTRIPOD SOCKET " - [ P ; }

I 12" al

A side and rear wiew of the heliograph

appear above. The instrument operates

with a key exactly as a telegraph is oper-
ated and is readily portable.
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Shop

Wasie Ball Kink

The usual ball
of waste kept
on a bench or
in a tool box
can be handled
more easily by
cutting four or
five bands from
an old inner

A tube about omne-

R ééEJI;ANDS eighth inch in

0B ! .
BALL_CUT FROMOLD  width and snap
OF WASTE  INNER TUBE ping thnem
around the

loosely packed ball. As the ball gets
smaller, the bands compress it, holding the
avaste together—Frank W. Beniley, Jr.

Grindstone Repair

Chipped grindstones may be repaired. by

drilling tawo holes at the point of breakage

and patching aith a mixture of one part of

cement and tawo parts stone dust—August
Jeffers.

Flushing Surfaces

aways to flush one
surface up against
another is by
using the dewice
illustrated. T his
consists of a
spool, a machine
bolt and a block
of aood cut out
to receive the
head of the bolt.
Place bolt in spool
and block of wood
on bolt—Delmar
Owerstake.

RED-HOT SOLDERING IRON

To remove a rusty screw, apply a red-hot

iron to the head for a short time. The heat

aill readily loosen the screw and it may be

removed avith a screw-driver while it is
still hot—A. C. Wilson.

Science and Invention

FIRST PRIZE, $10.00
Blow-Pipe Guide

NN
\\\\\ NN

\\\\\\\

; %\\\\\_’\\\\\\\b\\i\\

The above illustration shows a blow pipe
equipped with an .adjustable gauge or
guide. With the aid of this adjustable
gauge, a more marrow and much neater
cut will result. The distance between the
tip and the iron can be adjusted according
to the thickness. Both edges of the cut will
be sharp and the lower ome is almost free
from oxide—Fred Kautz.

Anyone avho is handy with tools may re-
pair a score in the cylinder block with

solder. Very stromg acid must be used
ahen soldering the score, awhich should be
awell cleaned and scraped; otherwise the
solder will not stick to the cast iron. The
solder can be applied awhile the motor is in
the car, or the block may be removed and
set up as shown in the illustration. After the
solder has been applied, the surplus is re-
mowved with a half-round file. The solder
awill remain in the score until the cylinder
awall wears away—A. C. Wilson.
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Mechanics

Flooring Remover

A handy flooring tongs
can be made by taking
two pieces of five-
eighths-inch steel rod,
about 3 feet long, and
bending them to shape
as shown. Drill for a
three-eighths-inch rivet
and sharpen the points
awell. To use, place the
tongs over the floor
board and press the
handles together—Cleo

W. Morris.

N SHARPENED
70 POINT

How to Read a
Micrometer

In the most
usual form the
micrometer com-
prises a frame,
A, carrying the
anwvil or fixed
measurimg point,
B, and a spin-
dle, C, attached
to the thimble,
E, awhich latter
mowves over the
- sleeve, D, fixed
to the frame. Both sleeve and spindle
carry graduations as shown. The part of
the spindle within the sleeve and the thim-
ble has a thread of 40 to the inch, which
fits a nut in the frame. Hence, one complete
turn of the screw mowes the spindle one-
fortieth of an inch or 0.025 inch. The
number of turns given the screw is shown
on the sleewe D, each sleeve division,
marked 1, 2, 3, &, elc., representing tenths
of an inch. The beveled edge of the thim-
ble has 25 divisions, and rotating one of
these marks to the next, moves the spindle
one-twenty-fifth of one-fortieth of an inch
or 0.001 inch. To take a reading, multiply
the number of marks shown on the sleeve
by 25, and add the number of divisions on
the thimble—Harry S. Wake.

X

DR

AN

PRIZE AWARD

Each month $10.00 will be given
to the contributor of the best shop
wrinkle. Shop Mechanics is a new
department, and garage men, shop
workers and those engaged in
similar occupations will find much
of interest on this page and are
asked to submit their own favorite
kinks to the editors.
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Bottle Trick

. Fill a large bottle with awater to one-eighth
inck of the top. Grasp neck firmly with
left hand and, using a glove or cloth as
protection, strike the mouth of the bottle
avith a short, sawift stroke of the right hand.
The sudden compression of air in the neck
of the bottle is sufficient to shatter the glass.
—E. R. Vass.

Electric Pot

THREAD

e THE ENDS 4
OF WIRE TWISTED

AND PUSHED

INSIDE
HANDLE

An electric cigar lighter, purchased in the

five-and-ten-cent store, a small can and an

old handle can be assembled to form an

electric melting pot, as shown above—W.
H. Happe, Jr.

Small Vise

CUTHERE

BEVEL

SOLDER

By cutting off tips of lettering pen and

soldering to brass plate as shown, a wvise

for delicate awork may be had and can be
screwed to work bench—E. R. Vass.

Science and Invention

Wrinkles

Recipes
and

Formulas

Remedy for Poison Ivy

Swab the poisoned area with a five-
per-cent. solution of potassium perman-
ganate. This solution leaves a brown
stain, but can be removed by repeated
washings with soap and water.—Con-
tributed by Clifton Ask.

Door Pulls

Pry the cross chains off an old tire
chain and fasten the ends to the door,
leaving a little slack. Wrap the chain
with tire tape, so it will be easier to
grasp.—Contributed by Clifton Ask.

Model Airplanes

Model airplanes are generally made
of wood. A very good substitute for
wood in some parts of the plane, such
as the body and wings, is viscoloid or
celluloid, which can be obtained in
many colors and any thickness. It is
easy to cement and ‘can be sawed and
drilled the same as wood, also it can be
heated and bent any shape. Transpar-
ent viscoloid can be used for wind-
shields, "etc., or to go over and protect
letters or figures.—Contributed by Les-
lie Carpenter.

Keeping Workshop Hardware

A good method for keeping screws,
nails, washers and various workshop
supplies is to use glass jars with screw
tops, several sizes of which may be-pur-
chased in the 5-and-10-cent store. May-
onnaise jars also may be used.

When buying screws, etc., by the box,
tear off the top label and place it in the
jar for identification. As the jars are
of glass, you can always see what you
have got on hand.—Edmund Mills.

Auto Trouble or Spotlight Con-
nection

Secure an ordinary porcelain base

electric light socket and a screw plug

from the 5-and-10-cent store. Locate

the socket in a convenient place on the -

body of the car just below the instru-
ment board and on the driver's side.
Run one wire to the ignition switch or
other convenient place, connecting with
the positive side of the battery, and the
other to the metal body of the car (for
one-wire system).

Attach pronged part of the plug to
the wires on the lamp and you will have
a handy connection for your lamp.—
Edmund Mills.
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Exhaust Pipe Hose

TO EXHAUST
PIPE
While avorking in the garage awith the
motor of the car running, the deadly car-
bon monoxide gas can be led to the outer
air with a piece of two-inch pipe with hose
attached. The hose is slipped over the ex-
haust pipe and the other end of the pipe is
led outside the garage—Ray H. Balken.

Stencil Roller

wooD
ROLLER

For neat work a plush roller not only

makes a cleaner stencil, but is much quicker

in operation. A roller for spreading sten-

cil colors is shown above.—Frank H.
. Carlberg.

Lentil Separator

A metal can, provided with a hole awith the

upper section indented, can be used for sep-

arating lentils. The lentils are thrown into

the box and follow the aater current run-

ning out, achile the small stones remain in
the bottom~—Charles Mohr.
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Readers’ Opinions and Comments

Will Be Welcomed by the Editors

Ionaco and Oxygenator

Editor, SCIENCE AXD INVENTION:

I have been a reader of your magazines for many months,
being a true scientist at heart, and ready at all times to investi-
gate and fairly try out all things given to science by the great
minds of the day for the cure of disease. I wish to set you
right in regard to two of the most wonderful things ever given

- ” ] 3
Buplinglon Huily Iy

OXYGENATOR SALE
PRORIBITED HERE

.| Vermont State Board of Health
Investigates Olaima of Mann.
facturers of Instrument.

A reproduction
of the first part
of a long article
appearing in the
Vermont mneaws-
paper called the
Burlington Free

'\ DEVICE PRONOUNGED A FAES

+| Tests Bhow a Tube Pilled with

Press. This is & Black Powder Which Is s

descriptive of Crude Mixture of Inert

the results Substances

awhich the Ver- _

mont State -

Board of Health
got after inves-
tigating the effi-
cacy of the de-
vice known as
the Oxygenator

(Oxypathor).

STATE OF VERMONT STATE
BOARD OF HEALTH

LABORATORY OF HYGIENE

WARNIKG NOTICE

Violation of Vermoss Pure Foed
Law

Laberatery .Nm 28,403

Mr H J. Preston, Mgr. Vermont
Oxygenator Ca, Burltngton, Vt.
You are hereby informed that the
following material “O O" Duplex
Oxygenator obtained of Yyou Oct.
10th, '10. does not commply with the
Vermont Pure Fodd Laws. Re-
marks: nisbranded: claiins on label
are misleading and extravagant.
Tour aftention 1a cajled to Regu-
‘lations XIIIE ana sections §,467-5.-
471, Chapter 22¢ Fudlic atatutes. A
violatlon of the above renders vou
lable to progecution,
Very truly youra,
B D. HOLTON. 1, D
Becretary
Brattiebora, Ort. 31, 1910.

An alleged swindle. “agcording to
& 5

to sick and suffering humanity outside the science, art and
philosophy of chiropractic, namely, that wonderful something
called Ionaco and Oxygenator.

I belicve that aiter eight ycars of use of the Oxygenator and
two yecars’ use of the Ionaco, I can speak with good authority
in defense of these wonderful modalities.

My mother was cured of a stoppage of the nasal passages
by the Oxygenator after all other methods had utterly failed.
Specialists were all stumped on the case. After seven days’
use, eight hours per day, of the Oxygenator, the condition in her
sinuses broke loose, and her head condition cleared at once,
cnabling her to breathe through her nostrils, the first time in
wecks, except when the silver tubes were inserted. This is only
one case; I could cite you hundreds of them.

Now as to the Jonaco. There is no question but that it is
a specific for all types of rhecumatism. 1 have bheen using one

and Invention
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in my practice for quite a while, and it is really remarkable how
fast it works in relicving neuritis pains. In fact, in almost any
condition, it seems to have a powerful action for good. Espe-
cially with my old patients, or folks past 70 years of age, it scems
to have a remarkable rejuvenating effect. Now I realize that
it is only a bundle of wire, but “boy, oh boy,” how fast that
bundle of wire will cure a case of sciatica or neuritis or cure a
case of varicose veins.

In view of the fact that I am a successful drugless physician,
with a large practice, I think I can, after a large experience,
speak with authority on these two instruments.

Why is it that wonderful inventions and even the wonderful
science of chiropractic, which is recognized now in many states
of our Union, is condemned and criticised?

After all, gentlemen, clinical results are what tell the tale.

Also, T wish to add here that the Ionaco I have been using
was given to me by one of my patients who cured herself of u
long-standing complaint. Proof of the pie is in the eating. I
am simply writing this to you because 1 like to see credit given
where credit is due.

Concerning Mr. Wilshire’s death from two diseases which the
Tonaco is supposed to cure, I would answer you thus:

There comes a time in every man's life when the disorganizing
powers of nature are greater than the physical hody cells can
stand, and we have the dissolution of the physical and mental,
which is death. No doubt in Mr. Wilshire’s life had come that
particular time, the same as nature has decreed that it shall
come to everyone through some means, even to you and me.

The polarizer of the Oxygenator is filled with coke dust, so
you claim.

Well, T don’t care what it is filled with. Tl tell you what
can be done with it in a case of pncumonia. \When all other
methods fail to make a patient perspire and the temperature is
high, T can, by placing the polarizer in the ice water and proper
connections made on wrist and ankle with contact plates, room
properly aired, cause the patient to perspire freely in a short
time. Many lives thus have heen saved by the reduction brought
about in the temperature, through more rapid oxidation of the
toxins.

So, if it is the coke dust in the polarizer which accomplishes
the desired result, many congratulations to the man who had
brains enough to discover that coke dust would do this, and I
know it will do it, and T don't mean maybe.

Now, dear friend, I am not writing this letter in a spirit of
antagonism. 1 am simply writing this letter that it may be
published, and some poor sick individual may be helped in seck-
ing health. .

Thanking you again for further consideration of this matter,

I am

1. P. Roys, D.C, Ph.C,
Little Falls, New York.
(In the October, 1927, issue of Science and Invention maga-
zine an article appeared on the subject of the Tonaco, e:utltled,
«The Ionaco Swindle.” The apparatus consists of a coil large

The Oxypathor itself. For this piece of metal pipe, filled
aith an inert product, the sum of $35.00 avas paid. This was
called the Oxypathor, but was originally sold under the name
of Oxygenator.

enough to encircle the body, even theugh it is generally worn
hanging over one shoulder. This coil contains 626 turns, or
3,411 fcet of ordinary No. 22 single cotton covered enamcled
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copper wire. In the original advertising., Mr. Wilshire claimed
that there was a mile of wire in it. He evidently never meas-
ured the length of the wire himself. There is also a separate
coil, a miniature of the large one, to the two ends of which a

This Iine illustration is reproduced from the October,
1927, issue of SciENCE AND INVENTION Blagasine,
where the photographic illustration was used for an

article entitled “The ITonaco Stwindle.”

small incandescent lamp is attached. If the large coil is con-
nected to a source of alternating current and the small coil held
near it, the lamp will glow. This test is supposed to indicate
the efficacy of the coil of wire. Attempts at scientific explana-
tion are made in the advertising literature of the Ionaco. The
apparatus itself can be built at a cost of approximately $5.75.
It sold for $58.50 originally, although (judging by the literature
which we received) some organizations have cut down the
price to only $40. Testimonials for this product have come
from all over the country, just as they have for every fraudulent
medical treating device. As a cure-all it is as worthless as a
rabbit’s foot.

As for the Oxygenator, this product was originally sold under
this name for some time, and then its name was changed to
Oxypathor. It is merely another of the gas-pipe cures which
have been foisted on the public, ‘and is comparable to the Oxy-
genor, the Electropoise, the Oxydonor, the Oxybon, and the
numerous other products of similar ilk. The article was ex-
amined in the laboratories of the University of Vermont to
determine the composition of the material with which the cylin-
der was filled. The laboratory stated that “The hollow interior

is filled with a black powder, which analysis discloses
to be a crude mixture of inert substances, apparently the waste
or by-product of a manufacturing plant. The powder is a rough
mixture of iron filings, clayey material, and a dark colored
carbonaceous mass, apparently nothing more than coke dust,
or carbon black. As a result o fthese findings, the State Board
of Healtlhh of Vermont declared the Oxygenator or Oxypathor,
as it was subsequently known, to be physically and therapeuti-
cally inert, and on Saturday, November 5, 1910, the Burlington
Daily Free Press announced that the Oxygenator sale was pro-
hibited in the state of Vermont. An official proclamation was
1ssued by the Australian Government, prohibiting the importa-
tion of the Oxypathor (Oxvgenator) into that country. On
November 14, 1914, E. L. Moses, of Buffalo, N. Y., the General
Manager of the Oxjypathor concern, was found guilty of using
the mails to defraud and was sentenced to serve 18 months in
the Federal Penitentiary. He appealed, but the Appellate Court
confirmed the judgment and he had to serve sentence. At the
trial it was brought out that the Oxypathor (Oxygenator) costs
$1.23. It sold for $35. Purchasers of the Oxypathor could
have obtained just as valuable curative effects from an empty
tomato tin, filled with coke dust, closed, a string attached to it,
and the product dropped into water aiter the strings were

Science and Fnvention
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Questions and Discussions of
General Scientific Interest

attached to the wrists. Yet at the trial hundreds of witnesses
came forth with testimonials. Subsequently other organizations,
such as the Oxygenator and the Oxybon, were declared fraudu-
lent and were excluded {rom the mails.

It follows then that you have been using a product officially
declared fraudulent by the U. S. Government. and you commend
it from the standpoint of clinical results, which results cannot,
by the greatest stretch of the imagination, be ascribed to the piece
of gas pipe~—Editor.)

Athlete’s Foot

Editor, SCIENCE AND INVENTION :

I have recently heard of an ailment known as Athlete’s Foot.
Can you give me some further information about this?

J. E. D, New York City.

Athlete’s Foot is the name commonly given to ring-worm of
the foot, and Dr. Chas. F. Pabst, chief dermatologist of the
Greenpoint Hospital in Brooklyn, says that, as a rule, it begins
between the toes where it is often overlooked, and spreads grad-
ually along the sole and the sides of the foot. The skin becomes
pink or red in color, and the affected part is frequently covered
with a white scale or crust. The scales may be dry or moist,
and when peeled, leave an inflamed area. The condition extends
very slowly, and is accompanied with slight itching. The ailment
is caused by a parasite which is a vegetable fungus. The fungus
is very common and is found on the floors of gymmasiums,
swimming pools and bathing establishments. The fungus takes
casy hold and grows rapidly when the feet are warm and moist.
The disease can be cured by applying a mild antiseptic, and it
must be completely eradicated, otherwise it may start anew.
Ilence the treatment in some cases is quite long. Dr. Pabst
claims that the condition is very prevalent in America.—Editor.

- Shortening Hours of Sleep
FEditor, SCIEXCE AND INVENTION :

If science understands just what chemical phenomena takes
place within us when we sleep, why can’t some means be devised
that will enable us to get a full night's rest equal to eight hours
slecp in a much shorter period? As it is, a man spends twenty-
five solid years of his life sleeping if he lives to an age of
seventy-five. A lot of people would welcome the opportunity
of being able to condense their sleep.

Perhaps a glass-enclosed bed with added oxygen and sun
rays (arc lights) playing over the naked body would help us to
cut the time down. Has anything ever (Continued on page 459)

HINGS do not always run

smoothly for the wman who
chooses magic as a professional
calling. Hair-breadth escapes, cu-
rious accidents,ludicrous moments
and interesting anecdotes are
ladled from the caldron and placed
before the readers of this publica-
tion in a new series of articles to
commence with the next issue.

Intimate glimpses of the lives of
conjurers and escape artists never
before published will be featured
in the new series called, “When
Fate Tricks Tricksters,” by
Dunninger.
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The photograph at the left shows the

Canadian National Railways train achich

~avas used during the telephone demon-
stration just before it left om its runm.

Below is Mr. IW. D. Robb, the Vice-

President in charge of Telegraphs and

Telephones of the

Canadian Nattonal

Railroad, phoning the

first message from the

moving train. Note

the antemna stretched

across the top of one

of the cars.

" You Can Now

Call Your Home

From Moving Train

N May 5th of this year the engineers of the Cana-
dian National Railways publicly demonstrated
a system of radio telephony whereby passengers
on a moving train were enabled to comumunicate with
stationary points served by ordinary telephone service.
There are many advantages present in such a system.
Those on board the train need not lose touch with the
outside world, so to speak. In making a transcontinen-
tal trip it often happens that a day or more passes before
the traveler can reach a telephone center of a size suffi-
cient to warrant placing a call and completing it before
the train pulls out. Not until the next stopping place is
reached can the traveler communicate with points past
or ahead. Shortening the time of communication and
making such contact available at all times will mean
much to business men. Germany is perhaps the only
country where a train radio communication system is
used, but the Canadian arrangement is superior in some
ways. .
A special test car, equipped with a laboratory, was Mr. W. G. Barber, General Mana-

used by the Canadian National (Continued on page 463) ger Canadian National Telegraphs,
receiving the first message.

TRANSMITTING RECEIVING
ANTENNA ANTENNA

TELEPHONE , TELEGRAPH LINES, ETC.

AHLAT

Mr. H. Lang, assistant engineer, is
shown at the panel of the terminal
station control board, at Davenport
Station, Canadian National Railways,
Toronto. The drawing at the left il-
lustrates Jow the telephone system is
made possible.  The telephone and
telegraph lines paralleling the rail-
road tracks pick up the signals from
the train by induction and also trans-
fer signals to the moving train in the
same manner. Filters are placed in
series aith these lines, so that there is
no interference avith the existing tele-

{FuTER ]}
FILTER

>/

gﬁppllgﬁL % e F ATH\! graph and telephone messages which

are carried by these acires.
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Above is a photograph
of Ralph Stair with his
portable set tester,
awhich is entirely self-
contained.

Science and Invention 439

The Radio Robot

An Electrical and Mechanical Set Tester
By J. E. SMITH, President, National Radio Institute

MECHANI-
CAL and elec-
trical trouble-

shooter—a radio
Robot, as it were, for
the service man—has
been designed and
built by Ralph Stair
of the Bureau of
Standards. The func-
tions of a tube tester
and rejuvenator, the
trouble-shooting for
condensers, trans-
formers, and other
radio parts, and the
testing of complete
radio receivers have
been combined into a
single unit—withal, a

test kit without a
counterpart in the completeness of its diagnosis
of sick and crippled receiving sets.

The average human trouble-shooter, detailed
on service errands by retail radio stores, is prop-
erly equipped to test a vacuum tube for filament
emission, and with a pair of head telephones he
may be enabled to determine a broken circuit in
a transformer. However, his facilities are
often inadequate to locate many common troubles with which
receivers are afflicted. For instance, a rectifier tube may
light and yet not function properly and a short circuit in the
receiver may mnecessitate a disjointing of the parts. If the
service man is pretentiously equipped with test kits, the
latter are so numerous as to defy ready transportation, and
their sum total of testing deficiencies are too glaring to enu-
merate.

This conspicuous absence of a unified and complete radio
tube and set test kit, one that would test all tvpes of receiv-
ing tubes, as well as parts’ and complete sets, prompted Ralph
Stair to design the compact and thorough-working outfit we
are about to describe. The finished product gives added
virtue to the threadbare adage that fiecessity is the mother
of invention. For Mr. Stair was impressed with the needs
for such a trouble-shooter in diagnosing sick and crippled
sets of his neighbors and at home.

Mechanical-Electrical Tester

HE mechanical and electrical trouble-shooter or radio

Robot weighs approximately 25 pounds and is relatively
small. It is completely self-contained, with the exception of
two insulated wires having metal feet for associating the
test kit with a transformer or other source of suspected
trouble. The panel on which the testing devices rest is
rectangular in shape. Underneath this trouble-shooting
equipment proper is a compartment Jfor holding soldering
irons, screw-drivers and other instruments necessary to the
vocation of a radio service man. This convenient compart-
ment for tools reduces the practice of scattering them all
over the service man’s car to a suitable location, where they
are readily available when needed. This tool compartment
is sufficiently roomy to install all the necessary radio tools
and possibly space for a “C” battery or an “A” dry-cell
battery.

The 7-by-8-inch panel for testing as well as rejuvenating
radio receiving tubes contains two small automobile lamps.
These tiny lights occupy a position, in miniature, on this
trouble-shooting board corresponding to coastal lighthouses
as they flash their beacons to troubled navigators. For in-
stance, if one of these miniature lamps radiates a glow, his

The above photograph shoaes the radio Robot in use.
with all types of receiving tubes as avell as with parts and complete sets and

The tester can be used

is provided with both d.c. and a.c. meters.

is unmistakable proof of a short-circuit between the plate
and filament elements of the vacuum tube under examina-
tion; if, on the other hand, the other tiny lamp lights, there
is indication of a short-circuit between the filament and grid
elements of the tube under test. If the two lamps light
simultaneously, there is indication of a short-circuit between
the grid and plate elements.

Tube Testing

HE tube-testing section so thoroughly comprehends the

diversified needs of a trouble-shooter that practically
every type of radio receiving and rectifying tube can be
accommodated, including past and present models. The test
board contains three sockets which, with the aid of a set of
adapters, accommodate all tubes of the old and new 199-type
base, the WD-11, old and new 1A-type base and UY-227 or
its equivalent (the new alternating current detector tube).
Since the WD-12, the alternating current amplifier tubes and
most rectifier tubes have the new UX-type base, all common
tubes of American manufacture are readily accommodated.
This is not the case with the ordinary tester.

The tube-testing compartment of this radio Robot, by use
of resistance units in parallel, will indicate the filament
emissions of vacuum tubes having a plate current as high as
2%% amperes. By the same token of completeness which
characterizes the entire outfit, if the prongs of the three ele-
ments in a tube are touching this undesirable condition is
disclosed. With a plate voltage range from zero to 200
volts, this critical test can be applied to rectifier tubes as well
as to conventional receiving tubes. Types of tubes subject to
the rejuvenation process are accommodated, which includes
type 201A—a flash of 15 volts on filament for 60 seconds
and aging at 7%4 volts for ten minutes. Also types UX-120
and UV-199 are likewise accommodated, a flash of 10 volts
for 30 seconds and an aging process of 414 for 10 minutes.
The turn of one switch gives filament voltages variable by
predetermined steps.

The human ‘trouble-shooter, upon the introduction of this
radio Robot, would not be required to carry his inseparable
head teleplhione set for testing purposes. By opening the
circuit in this new test kit and (Continued on page 475)
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New Radio
Devices

Shield Grid Clip

NEW England manufacturer is

now making a shield clip or
grip for use with UX-222 and UY-224
tubes. The clip is made from spring
metal in one piece. A slight pressure
of the thumb and forefinger allows the
clip to be opened so that it may be
slipped over the control grid terminal
of the screen grid tube. The control
grid is brought out at the top of the
bulb to a special contact cap. which has
a maximum diameter of .369 inch. The
opening of the clip has a slightly smaller
diameter than the control grid terminal
so that good contact is assured. By
referring to the illustration it will be
seen that one end of the clip is provided
with a lug for connecting the control
grid lead. The lug is stamped out of
the single metal piece. The cap is
easily removable and is provided with
a handy finger grip. Radio set con-
structors will save much trouble and
will be enabled to make a good connec-
tion to the control grid by using the
grip described here. When repairing
the receiver or replacing tubes, the con-
trol grid connection can be removed in
a second’s time.

Phonograph Pick-Ups

HE two pick-ups shown
herewith are of latest
design. The upper one is of
large size and is a theatre
pick-up which has been de-
signed for home use as
well as in auditoriums. A
suspension bridge counter-
balance makes it possible to
use the pick-up on the same
record over and over again
without destroying the re-
cording thereon. .A. volume
control and adapter are fur-
nished for four or five prong
tubes in the event that the re-
. ceiver is not equipped with a
phonograph jack. The head
of the pick-up is simply tipped back
and stays in that position while records
are being changed. This is made pos-
sible by a perfect balance.
The needle holder on this pick-up is
entirely different from those of the
usual types, as no clamping screw is pro-

T he illus-
tration at
the left
shows the
shield grid
clipat-
tached to
the control
grid termi~
nal
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vided. The needle merely
fits loosely into a steel
tube and is held there by

magnetism.  The only
attention which the
needle holder requires is
an occasional applica-
tion of a small quantity
of vaseline to the inside
of the needle holder
tubing. This prevents
corrosion and allows the
needles to be removed

easily. No special coup-- 2, the output con-
ling transformer is re- nections. The
quired as the pick-up is imstrument ap-
wound with a high im- pears in the

pedance winding which
works satisfactorily
through an ordinary in-
put transformer or di-
rectly into the grid circuit of a vacuum
tube.

The lower pick-up has excellent re-
sponse characteristics as shown in labo-
ratory tests. It is equipped with a

the right.

mounting plate for attaching directly

Tawo of the latest phonograph
pick-ups are shown in the above
photographs. The upper has
been designed for use primarily
in theatres and auditoriums.

to the phonograph, with leads brought
out through the center of the support
standard. The pick-up head is held by
a double bar. As in the case of the
other pick-up. this one also rests upon
the record with but a few ounces pres-
sure. The instrument is finished in a
pleasing color combination and is among
the best which have come to the atten-
tion of this department.

Impedance Adjusting Trans-
former

MAXIMUM transfer of power
occurs when the internal imped-
ance of a source is equal to the load into
which this source is working. Most of
the apparatus used for reproduction
have impedances which vary with the

Names of manufacturers furnished upon request

www americanradiohistorv com

Figs. 1 and 2
above show the
internal connec-
tions of the im-
pedance adjust-
ing transformer.
Fig. 1 shows the
input connec-
tions, and Fig.

photograph at

frequency. With different types of

units the impedance-frequency charac-

teristics are different. Transformers are

inserted to approximate the proper re-

lation between the impedance of the

load and the impedance of the source.
It is usually only possible to
obtain the correct relation of
impedances at one frequency
because the impedance-fre-
quency characteristics of both
the source and the load do not
vary at the same rate.

An impedance adjusting
transformer, the product of a
New England manufacturer, is
designed to adapt various loads
to the output of a power am-
plifier. Loud speakers of sev-

- eral types or different combi-
nations of reproducers may be
connected to the power ampli-
fier and best results obtained.
The impedance adjusting
transformer consists of two
identical primary windings and
four identical secondary wind-
ings, as shown in Figs. 1 and
2. Fig. 1 shows the input
terminal block and the connect-

tions for series or parallel operation of
the coils. The input leads are always
connected to terminals 1 and 4. Fig. 2
shows the connection of the secondaries.
The output leads should be fastened to
terminals 1 and 4. A table is furnished
by the manufacturer which shows the
load iinpedances and connections for the
output terminals when working from
an impedance of 2,000 ohms. By proper
connection of the coils, the desired im-
pedance ratio can be approximated.
Each primary winding will safely carry
150 milliamperes of current and each
secondary winding 300 milliamperes.
When two windings are placed in paral-
lel, the current-carrying capacity of the
circuit is doubled. With primary wind-’
ings in series, the transformer svorks
out of a 2,000-ohi impedance


www.americanradiohistory.com

September, 1929

Science and Invention

Radio Oracle

A Monthly Question and Answer Department Conducted with a
- View Toward Helping Radio Constructors and Esxperimenters

How a Loop Antenna Operates

(724) B. Selig, Muncie, Ind., writes:
Q. 1

A, 1. If a loop antenna is ro-

How is it possible for a loop aerial to function when
it is only a few thousandths of a wavelength in length?

peres of current may be found to flow in the grid circuit.

An oscillating condition in the push-pull amplifier may be
corrected by counnecting a 50,000 ohm resistor in the “C” minus

lead at the point marked X.
press the oscillations completely, it will be necessary to connect

In some cases, in order to sup-

a choke coil in the “B” plus lead

tated so that its horizontal wires

at the point marked X. If a resis-

are at right angles to the direction
in which the signal is traveling,
then the loop has no length in so far
as these signals are concerned. As
the wave passes, it strikes both
sides of each turn in the loop at
exactly the same instant and the
voltages generated are. therefore,
equal and opposed and there is no
terminal voltage. This gives the
loop antenna its directional charac-
teristic. If the loop is turned
slightly from the zero position.
then the voltages no longer cancel
each other and a voltage will ap-
pear at the terminals. The maxi-
mum position of the loop is very

MILLIAMMETER

B+
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tor is used in this position there
will be a loss in plate voltage.

Short Wave Transmitter

(726) C. O. Burton, Albany,
N. Y, writes:

Q. 1. Will you please give me
a circuit diagram of a 10 meter
short wave beam transmitter, to-
gether with the necessary data for
making the coils?

A. 1. On this page you will
find the circuit diagram of a short
wave beam transmitter having a
wavelength of 10 meters. As may
be seen in fig. 1, the transmitter is

broad and the zero position ex-

of the Hartley type. The plate

tremely sharp. When a loop an-
tenna is used witn a radio receiver,
it is necessary to tune it to reso-
nance with the desired signal. The

above.

maximum inductance of the loop with the maximum capacity
of the condenser must give resonance to the longest wavelength

to be received. The loop should not have
greater than that required for tuning. The
of wire increases considerably as the

The test for oscillation in a push-pull amplifier is shown
A milliammeter is placed in series awith the C

minus lead.

an inductance value
inductance of a coil

coil consists of a single turn of
wire about 17 centimeters in diam-
eter, and the grid coupling coil is
of similar construction.  These

coils, together with the capacity between the elements of the
vacuum tube, form an oscillatory circuit.
shown in figs. 2 and 3 is coupled to the transmitter by means of a
coil which is of the same size as the plate and grid coils. The an-

The antenna system

tenna consists of two sets of vertical

turns are wound closer together. The

maximum inductance is obtained with
a minimum number of turns when
they are wound closely. In order to
get the maximum number of turns
for a given inductance which the
loop requires, the turns should be
wound as far apart as possible.
The turns of wire on the loop are
in series with each other, forming a
continuous winding. If the maximum
voltage is to be gencrated in any one
turn of the loop, then the voltage
generated in the two sides of this turn
should be in opposite directions so
that they will not oppose each other.

—

|

PLATE COIL

+
B
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ANTENNA COiL
HLLL

GRID COIL
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Oscillation. Test for Push-pull

wires, each set being composed of six
parallel wires arranged in a circle as
shown in fig. 2. The wires are
spaced about three centimeters apart,
as shown in fig. 3, and are 1.8 meters
in length. The parabolic reflector
can be used to obtain directional beam
transmissionn.  Such an antenna can
be made in the form of a segment of
a parabolic cylinder by suspending
40 wires from a frame in the form
of a parabola. Each of these wires
is tuned to 10 meters and they are
spaced one foot apart. The focal dis-
tance should be equal to 2.5 meters, or
8 feet 2.4 inches.

Substitute Electrolytes

Amplifier
(725) W. C. Beach, Mt.
Calif., writes:

Q. 1. Will you please give me some
information, together with a circuit dia-
gram, showing how I may test a push-pull
amplifier for oscillations?

A. 1. On this page you will find a cir-
cuit diagram of a conventional push-pull
amplifier. The test consists of placing a
meter in the “C” minus lead in order to
determine if any current is flowing in the
¢rid circuit. The location of the milli-
ammeter is shown in the diagram and
under normal conditions there should be
no deflection of the needle. However, if
the circuit is oscillating, several milliam-

Hamilton,

Figure 1 shoaws the schematic diagram
of the short-wave transmitter, Figure
2 and Figure 3 the antenna.

(727) H. Scott Roan, Racine, Wis.,
asks :

Q. 1. There are a number of substi-
tutes for battery electrolytes of sulphuric
acid on the market. Are these harmiful
to the battery?

A. 1. In reply to this question, we can
do no better than to cite several of the
important paragraphs from a report issued
by the National Better Business Bureau.

The principal ingredients found in the
majority of both liquid and solid prepara-
tions have been Epsom Salts and Glauber's
Salts. Manufacturers of batteries do not
approve of the use of such ingredients as
a substitute for the electrolyte in a lead

(Continued on page 456)
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Scientific Humor

Fun Page for Those Whor Enjoy a Laugh

A Monthly
SOUNDS WINDY

Two men were spending the night at
a hotel where they had their first expe-
rience with electric lights. Upon retir-
ing, one of them tried to blow out the
light. The other seeing him, said:

“Don’t show yer ignarance; y'u can't
blow these lights out.”

“Well, how do y'u put ’em out then?”
was the reply.

“T don't know, but T heard the feller
downstairs say somlethin’ about blowin’
out a fuse somewhere.”

—H. R. James.

—~_  NOT RELA-
‘\2 TIVITY

’ H AarDp-BoiLep
(in a crowded
street - car)—
Why don’t you
put your f{feet
where they be-
long ?

HARDER-
BorLep—Listen,
if I put my feet where they belong, you
waquldn’t be able to sit down for a
week ! —L. D. Peckenus.

CAN'T PLACE ME
“Did you ever kilowatt?”
“Ohm, yes, I often choke coils, too.”
“Oh, A. C.!
—Martha Betty Barton.

ANATOMICALLY SPEAKING?
A base ball park is a regular ball-and-
socket joint ! —George A. Field.

A BLANK
EXPRESSION

FLAPPER
TEACHER—
What is the dif-
ference between
concrete and ab-
stract?

Scuoor Boy
—Concrete is
that which can
be seen; and abstract is that which can-
not be seen.

Frarper TEACHER—Give examples.

Scuoor. Bov—My face is concrete
and yours is abstract.

—Robert J. Dobbs.

X

o
I'l,':i._
£y

HIGHER MATH
Tick—Say, the amaeba must be
some mathematieian.
Tock—How come?
Tick—Well, he multipljes by di-

viding. —John Motheral.
MIGHT GET PALE

Por (in cellar)—It can't be done. It
can’t be done.

Vorce Upsrtairs — What
done?

Pop—Drink Canada Dry!

: —C. Kamarunas.

can't be

{LL jokes published here are paid
for at a rate of $1.00 each;
$3.00 is paid for the best joke sub-
witted each month.

Jokes must have a scientific strain
and should be original.

Write cach joke on a separate sheet
of paper and add your name and ad-
dress to each.

Unavailable
returied.

malerial  cannot be

WIRE YOU SO DUMB?
ErecTrRiCcIAN — Where did you get
that wire?
AssisTaNnT—That ain’t wire, that's
varn made out of steel wool.
—Leslie F. Carpenter.

TOO CIRIUS
Proressor—Shooting stars are the
the most disorderly things in the uni-
verse.
AMmAaTEUR—Then why do the direc-
tors allow them to carry guns.
—Robert J. Dobbs.

NEITHER HARD NOR CARPET
Curiots Lap—Pa, what does Uncle
Sam live on?
Faruwer—Tax.
Curious Lap—Does he ever have a
stomach ache from eating them?
—Robert J. Dobbs.

A STICKY LINING
Mr. Bracx — What's this
cheese doing in my den?
Mgs. Brack—Slight mix-up, dear. I
must have spread the sandwiches with
library paste. —Eula C. Hill.

cream

CHERRY-O

CrLaNcy—Last
night T went to
a party; while I
was talking
someone gave

me a drink. =
Dinty—What f//

was it? // ’
CLANCY—

Gold paint.

Dinty—How do you feel ?
Craxcy—Gilty, very gilty. :
—G. Daniel.
THEN SHE BEANED HIM
Wire—In my opinion, sheep have
very little brain.
Hussy—VYes, my lamb.
— (Author please send name.)

CAN'T FACE THIS
Run upstairs and get my watch.
Wait a while, and it will run down.
No, it won't; ours is a winding stair-

case. —Fred Erdos.
SOME
CHEEK SR S AR,
ABSENT- ““""q <&\\\///{u}
MinpED PrO- /f o f
FESSOR—I  want 22 V;/f(‘ .
some powder. 1 B G
DRUGGIST — i /-‘\/,-4})(:
Some that goes SEEN A

off with a bang?
ABSENT-
Mi~peED PrO- e
rEssoR—It's for my sister; I think she
wants the kind that goes on with a puff.
—Leslie F. Carpenter.

w5 15 1 ARSI
FGONNA BE THE E.]l,l-’r o,

| Best asriaL T S

& I |.'[-|.,I

AT Now TLL

“-‘OF DX

SCIENTY SIMON SCIENTIST

v
xR

S
fee Aere to IhpEsEl 1A :
LGET ALL fiNDS % gza;

®
A LE I IA)

Sclence LESSON

we LAODER, S SIION PLACED
v, sy HeVE NO TENDENCY
0 5L\ BY (TSELF '-.uowiq_oeq
€ ASCENDS, ThE -
33.&% WEIGHT (NCRERSES
THE  PUSH WHICKH  THE
LADDER EXERTS AGAINST
THE TREE (4 CONSEQUENT-
tN Tde HORIZONTAL.
TARUST OF THE LOWER
ENO ALONG THE GROVAD
BECOMED GRENTER -4 o
WHER THio LATERAL PUsH
(NCREPSES TO ThHE PO A
WHERE (T IS ABLE TO OVER
COME THE FRICTION OF THE
GROUND, THE LADDER Wit FALL
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Latest Patents

Holder for

Flower Pots and
Cut Flowers

No. 1,712,986, issued to Joseph Fawvata, Jr.
The object of this invention is to provide a
water supply for potted plants and to make
provision for surrounding the potted plants
awith cut flowers, the stems of awhich awill be
partly submerged avithin the aater pro-
vided for moistening the ground within the
pot of the potted plant. Provision is made
to accumulate rain acater and deliver it to
the avater reservoir of the device so that
manual replenishment of avater is not re-
quired except during dry spells.

Eyeglass Cleaner and Polisher

Notice to Readers:

These illustrated and described devices
have recently been issued patent protection
but are not as yet, to our knowledge, avail-
able on the market. We regret to advise
that it is impossible to supply the correct
addresses of inventors of the devices to
any of our readers. The only records
available, and they are at the Patent Office
at Washington, D. C., give only the ad-
dresses of the inventors at the time of
application for a patent. Many months
have elapsed since that time, and those
records are necessarily inaccurate. There-
fore, kindly do not request such informa-
tion, as it is practically impossible to ob-
tain up-to-date addresses.

Sound Reproducer

Fire Extinguisher

No. 1,708.869, issued to
Hartmut Buddecke, T Jis
fire extinguisher is provid-
ed with a fuse awhich trans-
mits fire to a cartridge by
avhich the extinguishing sub-
stance is then thrown automatically upon
the burning object. It is so designed as to
be adapted for use in connection with a dry
pulverized extinguishing substance as aell
as a liquid one. The casing has an open
ejecting end and the walls are adapted to
resist high internal pressure. The cart-
ridge is located at the top of the wessel
from ahich a fuse extends through a tube.

Clinging Figure

No. 1,710,989, issued to Adndreas
Kelly. This invention relates to
toy or decorative figures, awhich

No. 1,712,325, issued to Dawid Brandfon.
The device shown above has two pockets
supported on arms pivotally connected.
The pockets are of chamois or other flex-
ible material and receive the. finger of the
hand and the thumb, so that the chamois
may be pressed against opposite surfaces
of an eyeglass and permit the desired pres-
sure for cleaning.

Shadow Letter Production

No. 1,712,371, issued to Frank J. Wilkins.
This device provides for the production of
shadoav letters or shadow figures and de-
signs which may be used in the production
of signs or letiering for any sort of print-
ing or painting, by allowing the shadow to
fall upon the blank card upon achich the
sign is to be painted. The device is placed
between a light source and a screen. The
figures or letters are stretched across a
frame on slender cords.

No. 1,712,920, issued to Frederick A. Kol-

ster. The loud speaker shown here com-
prises a conical-shaped diaphragm, a
frame, a flexible membrane for suspending
the diaphragm at a position intermediate
to the apex and a pair of cord members
fastened at opposite ends to the frame and
extending through the diaphragm at right
angles thereto.  These permit the dia-
phragm to be centered. The conical-shaped
diaphragm of this electro-magnetic repro-
ducer is free at the peripheral edge and is
supported solely at points intermediate to
the apex.

Toy Parachute

www americanradiohistorv com
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are preferably inflatable. The
figure may be A
bent in any '-.{;"-—;I‘QN}

position and
is provided with wacuum
cups at the fingers and
toes. The wacuum cup
is holloww and made of
rubber, so that by press- iz
ing the cup against an [ o
object the arms and legs I~ |
may be jqeld in any de- R
sired position. Since the |1 T~
figure is flexible, it may
be made to assume a
great wariely of posi-
tions and can be sup-
ported by one or all of
the vacuum cups.

.

TRl
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1,713,432, issued to T heodore G.
Griggs. The toy shown at the left is com-
posed of a holloaw ball of tewo sections, held
together for a predetcrmined length of time
by suction or partial wvacuum. These sec-
tions separate achile the ball is in the air
after being thrown and release a parachute
enclosed awithin and connected to the sec-
tions of the ball, so that the device will de-
scend sloaely to the ground. An elastic
channel-shaped ring is located betaween the
sections of the ball, secured to one section
and held to the other section by suction or
partial vacuum. Omne of the sections is
provided with an opening to regulate the
passage of air. The tawo sections of the
ball are pressed towcard each other, and
ahen the pressure is released a partial
wvacuum is created.
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A Monthly Scientific Question and Answer Page

Lightning
(2323) J. B. Marlow, Atlantic City,
N. ], asks:
Q. 1. What are the known types of

lightning and how are they characterized?

A. 1. Probably the most familiar type
of lightning is streak lightning. Not classi--
fied as distinet types, but variations of

streak lightning are the following: Rib-
bon, rocket and head lightning. Forked

and zigzag lightning are also in-

¢
racle

Dual Ignition

(2324) O. T.
Kan., asks:

Q. 1. Will you please publish the wir-
ing diagram of a double ignition system
such as that used in the Stutz series K
motor cars?

A. 1. On this page you will find illus-
trated the wiring diagram of the dual igni-
tion circuit. The motors used with dual

ignition system have two spark

Bausch, Manhattan,

cluded. Other types more rarely

plugs per cylinder. The Stutz

observed are ball or globular
lightning and sheet lightning.
Streak lightning exhibits a
white or pink path of rather
small diameter, from an inch to
a foot, and up to a mile in length,
depending upon the conditions of
the discharge. In many cases the
path is sinuous and forked, in
others 1t appears as a single
“streak. The discharge may take
place within a cloud, between
separate clouds, between clouds
and the earth, or between a cloud

11

LEFT HAND
DlSTRlBUTOR ( DISTRIBUTOR

Rl

HAND

) LEFT
RIGHT HAND  1GNITION COIL

Al

engine is a dual valve engine,
with intake valves on one side of
the cylinder, and exhaust valves
on the other. There are two spark
plugs per cylinder, one on the in-
take side and the other on the ex-
haust side. In the illustration
these spark plugs are marked
left-hand and right-hand plugs.

GND. The ignition primary circuit

(left-hand coil) is as follows:

ii 1 RIGHT HAND From the positive (ground) of

1 _ 4 1 L IGNITION CoIL the battery, if starting, or ground

’

and surrounding air.
Occasionally a flash or streak
of lightning assumes the form of
a number of parallel streaks
called “ribbon lightning.” Most

L.H.SPARK

R.H.SPARK
PLLGS

PLUGS

L.H.BREAKER RH.BREAKER.

of generator, if generator is run-
ning at proper speed, to ground
of contact breaker points,
through points, through ignition
resistance, through primary coil,
to switch, to ammeter. The igniz

streak discharges consist of sev-
eral successive discharges, with

an appreciable time interval be- abowve.
tween them. In the intervals be-

tween discharges the path may

be shifted by the wind. Thus, several

successive discharges displaced by the
wind may appear as parallel streaks due to
the persistence of vision.

Rocket lightning is a term applied to
streak lightning discharges, the growth of
which is so slow as to appear like a rocket.

Bead lightning is that form in which
the path of the discharge appears as a
string of luminous globes or beads, sepa-
rated by darker intervals. Several ex-
planations are given for this form of
lightning. One is that it is due to varia-
tions of the path of the discharge with
respect to the line of sight. Another holds
that the striae of haze obscure portions of
the path. A third is that it is a combina-
tion of streak and globe lightning.

Forked lightning refers to the branching
of the streak discharge at its lower end in
some cases. Two or more objects are
often struck at the same time by the forks.

The term zigzag lightning is applied to
streak discharges which assume an ex-
tremely sinuous path. Such discharges
present entirely different appearances from
different points of observation.

Globular lightning is a discharge which
consists of luminous globes, or ball-shaped
masses which are seen to move along the
ground, or through the air. These globes
sometimes explode with a loud report and
cause scrious damage. It is a brilliant
brush discharge moving along a path of
low dielectric strength in an electric field
of a storm. This discharge probably pro-
ceeds or follows streak lightning, immedi-
ately. This would account for the appar-
ent explosions.

Sheet lightning is a term applied to
silent discharges occasionally observed in

The wiring diagram of the dual ignition system is shoaon
Two sets of spark coils are employed in each

cylinder.

clouds and haze. This constitutes a dis-
tinct type of lightning. Such discharges
are somewhat similar to a brush discharge
and are usually of white color. The dis-
charge appears to occur as a sheet, al-
though it is more likely a volume effect.
Tt is distinguished from the aurora by the
fact that it takes place in the cloud layers,
while the aurora is only observed in the
rarefied upper atmosphere. The name
sheet lightning is falsely given to the
illumination arising from streak lightning,
the source of which is visible due to cloud
banks or because the discharge takes place
below the horizon and is so distant that the
thunder either comes too late, to be asso-
ciated with the illumination, or cannot be
heard at all. Sheet lightning is distin-
guished by its persistence and comparative-
ly slow variation of intensity.

The “Oracle” is for the sole benefit of
all scientific students. Questions will be
answered here for the benefit of all, but
only matter of sufficient interest will be pub-
lished. Rules under which questions will
be answered:

. Only three questions can be submitied
to be answered.

2. Only one side of sheet to be written
on; matter must be typewritten or else
written in ink; no penciled matter con-
sidered.

3. Sketches, diagrams, etc., must be on
separate sheets. Questions addressed to this
department cannot be answered by mail free
of charge.

4. Tf a quick answer is desired by mail,
nominal charge of 50 cents is made for C"LCh
question. If the questlom entail consider-
able research work or intricate calculations,
a special rate will be charged. Corre-
spondents will be informed as to the fee
before such questions are answered.

tion primary circuit for the right-
hand coil is exactly the same as
that for the left-hand coil, ex-
cept that the contact breaker
points for the right-hand coilare
at the lower part of the interrupter. The
secondary circuit from the secondary coils
of both spark coils can be traced to the
center terminal of the distributor to the
spark plugs, to ground, and so on to the
other end of the secondary winding.

Dermatitis from Oil

(2325) T. C. Novak, Pasadena, Calif,
writes :

Q. 1. Several men working in a ma-
chine shop and handling lubricating oil
used for cleaning and rust removal, have
acquired what seems to be a skin disease
of the hands. The oil has an odor similar
to wintergreen and is of a purplish color.

A. 1. The type of oil mentioned is
known as ‘“penetrating oil” and the basic
ingredients are kerosene, benzine, benzene
and paraffin oils. These may be employed
singly or in various combinations. A
heavier lubricating oil in small quantities
is usually added. In order to be patent-
able, these oils may contain special agents
such as phenols, cresols, toluene, coloring
agents and deodorants. According to the
Journal of the American Medical Associa-
tion, dermatoses may he expected from the
use of any penctrating oil or similar lubri-
cant. This may be due in part to the defat-
ting of the skin, which property is shared
by substances such as gasoline, benzene and
turpentine. In part, dermatoses may be the
direct results of chemical burns {rom
irritating agents found in the oils.
Phenols, when present, may prodice sys-~
temic poisoning from skin absorption.
Aldehydes and particularly acrolein are
detectable in this type of product and may
contribute to the cause of skin lesions.
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FREE PROOF YOU

‘X/ h continue to
struggle for

years on a meager salary? Why put off the
success that can so easily be yours when
in only 9 months, you—like hundreds of
other men—can be headed straight for a
bright financial future? Radio pays big—
salaries from $2,000 to $25,000 a year are
common.

Astounding World-Wide
Opportunities

A glorious future awaits you in this huge
industry. Millions of sets need servicing,
thousands of ships require radio opera-
tors . . . manufacturers and broadcasting
stations throughout the land are eagerly
seeking trained men...and now, nation-
wide radio telegraph service, telephony,
television, photoradiograms open up thou-
sands of new and amazing opportunities.

Magnificent Laboratory Outfit Makes It
Easy To Learn At Home

You don’t have to know an antenna from

RADIO INSTITUTE OF AMERICA

Radio Operator $90—$200 per month with allexpensespaid. Broadcast Operator $1,800—$4,800
a year. Radio Repair Mechanic $1,800~$4,000 a year, Radic Inspector $2,000—84,500 a year.

avacuum tube. Bymeans of this marvel-
ous, simplified home training course,
sponsored by the Radio Corporation of
America . .. you can now prepare for
success in every phase of Radio. The re-
markable outlay of apparatus given to you
with this course . . . enables you to learn
by actual practice how to solve every
problem in radio work...such as repair-
ing,installing and servicing fine sets. That’s
why you, too, upon graduation can have
the confidence and ability to command
big money.

Only Training Course Backed by Radio

Corporation of America

Graduates of this school are always posted
in newest up-to-the-minute developments
in Radio. That’s why they are always in
big demand. The progress of Radio is
measured by the accomplishments of the
great engineers in the huge research
laboratories of the Radio Corporation of
America. This gigantic organization sets
the standards for the entire industry . . .
and sponsors every lesson in the course,

Money Back If Not Satisfied

This marvelous home-laboratory training
practically insures your success by pre-
paring you thoroughly in every phase of
Radio manufacturing, servicing, broad-
casting, photoradiograms, television and
airplane radio equipment. As a student
you will receive an agreement signed by
the president of this school assuring you

CAN MAKE BIG MONEY

of complete satisfaction upon completion
of your training—or your money will be
instantly refunded.

Read This Free Book

The young men in Radio today will be the
industrial leaders of tomorrow . .. that’s
whathappened in the automobile business
« . in aviation . . . and in every other
essential industry...Get in on the ground
floor and climb with this tremendous
industry!

Free . . . everything you want to know
about Radio . . . 50 fascinating pages . . .
each one packed with pictures and de-
scriptions about the brilliant opportuni-
ties in this fast-growing profession. See
for yourself why R. 1. A. training has
placed thousands of men in well paid
positions—usually from 3 to 10 days after
graduation. Mail this coupon now and
receive your Free Book.

FREE!/‘\

This fascinating book
on Radio’s glorious
opportunities . . . writ-
ten by one of
America’s well-
known radio
expertss

Mail this
coupon

Dept. Ex.9

Name

RADIO INSTITUTE OF AMERICA

326 Broadway, New York, N, Y.

Gentlemen: Please send me your FREE 50-page book
which illustrates the brilliant opportunities in Radio and
describes your laboratory-method of guaranteed instruction at home.

Address

www americanradiohistorv com
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There’s the Man Who's
Holding You Down

Yes, sir! There’s the man. You see him every
time you look in the mirror. His name isn’t
Brown or Smith or Jones, but Y-0-U. He’s your
real boss. He’s the man who decides whether
your salary will be $35 a week or $100 or $150.

Ir you want to get ahead there’s just one sure way
to do it—train yourself to do the day’s work better
than any other man in the office. Ability is bound to
count. Your employer will be glad to pay you more
money if you show him you deserve it.

A home-study course with the International Corre-
spondence Schools will prepare YOU for the position
you want in the work you like best, All it takes is
an hour a day of the spare time that now goes to

waste.
Write for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal University’’
Box 6195+F, Scranton, Penna.

Without cost or obligation on my part, please send me
a copy of your 48-page booklet, “Who Wins and Why,”
and tell me how I can qualify for the position, or in the
subject, before which I have marked an X:

TECHNICAL AND INDUSTRIAL COURSES

CJ Architect [} Automobile Work

[1 Architectural Draftsman [] Aviation Engines

{1 Building Foreman L} Plumber and Steam Fitter
L} Concrete Builder 1 Plumbing Inspector
[1Contractor and Builder [ Foreman Plumber
[JStructural Draftsman _| Heating and Ventilation
[JStructural Engineer Sheet-Metal Worker

[} Electrical Engineer L[] Steam Engineer

lectrical Contractor (1 Marine Engineer
Electric Wiring [ Refrigeration Engineer
Flectrie Lighting L] R. R. Positions

Illectric Car Running  [J Highway Engincer
Telegraph Engineer 4 Chemistry

‘elephone Work O Pharmacy

[1Mechanical Engineer [ Coal Mining Engineer
[1Mcchanical Draftsman []Navigation [ Assayer
Machine Shop Practice [ Iron and Steel Worker
oolmaker LJ7Textile Overseer or Supt.
Patternmaker (1 Cotton Manufacturing
Civil Engineer [1Woolen Manufacturing
Surveying and Mapping Ll Agriculture [} Fruit Growing
Bridge Engineer £ Poultry Farming

Gas Engine Operating [}Mathematics [ Radio
BUSINESS TRAINING COURSES

I Business Management [JBusiness Correspondenca
[JIndustrial Management [JShow Card and Sign

Personnel Management . Lettering

Traffic Management, [JStenography and Typing
O Aecounting and C. P. A, [1English

; _ Coaching L1Civil Service

o

[JCost Accounting [1Railway Mail Clerk
[ Bookkeeping (IMail Carrier )
Secretarial Work L1 Grade Sehool Subjects
Spanish ] French [l High Schiool Subjects
[ Salesmanship IMustrating [ Cartooning
[ Advertising [} Lumber Dealer
INAINI. et treeeseueeartrarerarastnsaseers sasasseransassemrssorsnnnsesesenrnnnneesese
Street
Addres
L6737 PP State.....oocceeeuieae
Occupation =

If wo >
International Correspondence Schools Canadian, Limited,
Montreal, Caneda

Only 4 Motions used in playing this fascinating
fnstrument. Our native Hawaiian Instructors
teach you to master them quickly. Pictures
show how. Everything explained elearly,
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 52
chords with very printed leskons and
little practice. No clear pictures make
revious musieal fteasyto learnquick.
nowledge needed. by, Pay as youplay,

GIVEN when you enroll
~a sweet toned
HAWAIIAN GUITAR, Carrying Case

WRITE AT ONCE for attrace and Playing Outfit

tive offer und easy terms. Value $18 to $20
postcard will do. ACT ! No extras-everything included

OTHER ]Tcnor Banjo, Violin. Tiple, Tenor Guitar, Ukulelz,
COURSES ] Banjo Ukulele. Under well. known instructors

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
9th Fioor, Wooiworth Bidg., Dept. 240 New York, N. Y,

Approved as a Correspondence School Under the Laws of ths
State of New York——ftember National Home Study Council.

L
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How the Stock Exchange Works

TS a far cry
from the launch-
ing of the Amer-
ican republic up
to the present; from
the days of the canal-
boats and Indian
trails up through the early railroad and
telegraph era to the telephone, the elec-
tric light, electric and gasoline motors
and the radio age. And it is an equally
long story from the ycar several men gath-
ered under an old buttonwood tree in front
of what is now 68 Wall Street, New York,
to establish a market for the buying and
selling of securities. o
In the year 1790, the first Congress of
the United States authorized the issue of
$80,000,000 in bonds, which were promptly
taken up by investors. About the same
time three important banking institutions
were incorporated and their stock sold to

Right—The present home
of the New York Stock
Exchange at the coruer
of Broad amnd Wall
streets, New York City.

the public. The sale of these securities
created a demand for a market in which
the purchasers could liquidate their hold-
ings for cash, if desired. And many people
did desire to dispose of what they owned
and invest in something else, so trading
in securities began.

The establishment of this market in
1790, afterwards to be administered by a
formal organization effected for the pur-

wwWwW americanradiohistorv com

How Brokers Execute Orders

By Alfred M. Caddell irsherté}ixex American

Financial Editor

pose in 1792, may
rightly be regarded
nursery

industry has been
cultivated. For with-
out liquidation fa-
cilities, the sale of securities, no matter
how promising, would have been an impos-
sibility. Railroads, the telegraph, the tele-
phone, manufacturing, public utilitics,
mining and the other vast enterprises with
which we are now familiar, could never
have been launched and built into dividend-
payers without the facilities of sale of-
fered by the Stock Exchange. An out-
growth of industrial ambition supported by
public financing, it is at once a financial
mirror of the public’s investment desires
and a clearing-house of security values.

To conceive of the workings of the
Stock Exchange in the days of the old

Left—The first “Stock Ex-
change” in America. Under
the old buttonwood tree
avhich used to stand in front
of avhat is noww 68 Wall St.

= i

Left—The new stock ticker shortly
to be installed in brokerage of-
fices throughout the country. This
ticker avill work three times as
fast as the ticker now being used.

buttonwood tree would not require mgch
stretch of the imagination. But the im-
portance of the stock market comman_ded
early recognition and a formal organiza-
tion with a membership of twenty-four
brokers was effected in 1%92. The War of
1812 resulted in the government offering
more bonds and this, with the subsequent
rapid development of the nation, broadened
(Continued on page 448)
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No More Razor Blades
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A YEAR WITH ONE SINGLE BLADE

“I want to say that KRISS-KROSS Stropper is the best
thing I ever saw. I have been using one
tinuously for one year and nine months and have no idea
how much longer it will last.”

365 Keen Shaves

blade con-

S. Stephenson, Okla.

I wventor Discovers Amazin

~ NewWay to Shave!
-Without Buying Blades/!

EEN velvety shaves forever and no imore
blades to buy! That’s what the astonishing
invention of a St. Louis man offers the great

army of American shavers today!
KRISS-KROSS is destined to revolutionize all
existing traditions of shaving! Its performance is
so sensational that it seems hardly fair to call it
a stropper. Rather it is a super-stropper or hlade-
rejuvenator!  Almost literally it makes a new
blade out of an old one every day. No longer do
you find that your blades ‘‘die” after five or six
shaves, KRISS-KROSS “brings ’em
to life” a surprising way, week after

But that’s not all, KRISS-KROSS embodies
still another feature that has hitherto baffled
mechanical reproduction. It strops from heavy
to light. Tt's absolutely uncanny the way the
strokes start with strong pressure and grow
lighter aud lighter until an adjustable, aunto-
matic jig flies up and notifies you that your blade
is readyv—ready with the keenest cutting-edge that
steel can take!

Fits All Makes of Blades

KRISS-KROSS produces unbeliev-

week and month after month and en-
dows them with a keenness that they

able sharpness and prolongs the life
of any razor blade for months and even

R . Fits all brands and makes ex-
never possessed when brand-new! Ac- M ster ycars, i g
txfmllyf you canktake a 1b151de right out y y ﬁfgt lcjo‘;ilsmm'NEI“;‘]‘SSQCS“;TE&“?, Sh;xi
of a fresh package and improve it as ng ¢ .. )
much as 1009 in cleven seconds with vRaZOl‘ scraping with dull _blades. No more

KRISS-KROSS! No wonder experts
pronounce 1t one of the greatest in-
ventions ever patented!

FREE

stinging and smarting that has to be
relieved with messy lotions and harsh
astringents, KRISS-KROSS solves
your blade problem for all time and

Magic Diagonal Stroke

Until you've seen KRISS-KROSS, fitted its
sturdy nickeled smoothness into the palm of your
hand and tested its uncanny dexterity yourself,
you’ll never know how amazing it really is! It
emplovs the famous diagonal stroke, same as a
master barber uses. Never before has anyone
captured thc secret of reproducing it automatic-
ally. Eight “lucky leather grooves’” do the trick
in 11 seconds with a precision it takes a master
barber years to attain.

gives you keen velvet-smooth shaves
forever!

Sensational Offer

And now for my surprising offer. To introduce
KRISS-KROSS, T am giving with it Free a new
kind of razor. Possesses remarkable features.
Instantly adjustable to any shaving position.
flip of the finger makes it (1) T-shaped; (2)
straight (old style); (3) or diagonal (new way).
Gives a sliding instead of pulling stroke. Simply

R KRISS KROSS

KRISS-KROSS CORP’N
Dept. M-3104, 1418 Pendleton Ave.
St. Louis, Mo.

Canadian Address:
CANADIAN KRISS-KROSS CO.
39 Wellington Street East
Toronte 2, Canada

www americanradiohistorv com

zips right through the toughest crops of whiskers,
Made of rustless mctal. Comes with 5 special-
process blades and is entirely unlike anything you
cver saw before!

Get Free Offer

Send for full information on_these surprising
new inventions today. KRISS-KROSS products
are never sold in stores. You deal direct with me
or my authorized representative. Write for illus-
trated description and full details of free razor
offer. It’s even more remarkable than I can tell
you in this short space. Clip the coupon now.
Mail it today.

Agents $30.00 a Day

alkke big money with KRISS-KROSS. Giving
TREL razors boosts Your Dprofits amazingely.
1L, King made $66 in one day. N. C. Paige made
$104 in 3 days! Others average $330 and up to
750 a month! Spare-time workers, Office and Fae-
tory men make $6-312 extra a day showing KRISS.
KROSS to friends and fellow emploves. S. Kantala
made $154 extra just working evenings 3 weeks,
Get_details at once. Check bottom of coupon and
mail it today!

KRISS-KROSS CORP’N, Dept. M-3104
(418 Pendleton Ave., St. Louis, Mo,

l Without obligation, please send me illustrated
I deseription and full details of your special intro-
ductory offer on KRISS-KROSS super-stropper and
| FREE 3-way razor.
1

Name ........

AQUAIESS s4erasaarsnssssnnssennsssesnncasasasssosa,

Town .....

3 Cheek here if interested in making money as
I authorized KRISS-KRORSS representative.
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Detective

Novels

by Famous
Authors

5 for S1

Now just $1 brings all 5 of these new
book-length Detective Novels (shown
above) in the new magazine cover
form. The same stories that are being
sold in the book shops for $2 each—
written by the most popular authors.

America’s greatest leaders read these
stories to stimulate and exercise their
minds.

See if you can solve the strange epi-
sode of the Marsh Murder. See if you
can find out how a great American de-
tective outwitted England’s famous
Scotland Yard. See if you can discover
who murdered the beautiful Chicago
heiress, and why. Make a single $1
fill your evenings with long hours of
fascinating, inexpensive pleasure.

MONEY BACK IF NOT SATISFIFD
Simply pin a dollar hill to

paid all 5 novels complete. /

Write today.

the coupon—mail it to address
l—. el Y S ——
Novel Magazine Corp.
381 Fourth Ave., Dept. 2509X

given, and we’ll send you post-
New York, N. Y

Gentlemen:

T enclose $1 to pay for the 5 novels shown
I above. It is understood that I can return
them and get my money back if not per-

I fectly satisfied.

NAME
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How the Stock Exchange Works

(Continued from page 446)

the scope of the securities market. In
1817, rooms were engaged at No. 40 Wall
Street and it was there that the first in-
door securities market in the United States
began to function under a constitution and
set of rules.

Before the coming of the telegraph, all
offers to buy. and sell were carried between
brokerage offices and the Stock Exchange
by fleet runners, who also conveyed the
latest quotations and market news. But
in 1867, an invention called the ticker rev-
olutionized this primitive means and put
security quotations on an instantaneous
basis.

The ticker was invented by a telegraph
operator by the name of E. A. Calahan,
who conceived the idea of transmitting the
various sales taking place on the floor of
the Stock Exchange to brokers’ offices by
electrical means. There are two parts to
this syvstem——a transmitter on the floor of
the exchange and a ticker or recording in-
strument in the office of the broker, which
records the various sales as they are made.

The transmitter employs the principle
of permutation control of a printing device
(the ticker) which is located in a distant
office. Permutation control means control
of that printer to bring about various com-
binations of a small number of units to
control a large number of symbols and
figures. By means of the telegraph prin-
ciple utilized in connection with a polarity
reverser, the transmitter causes the type
wheel of the distant ticker to rotate in
synchronism with the typewheel of the
transmitter. The typewheel is made to
rotate back and forth by this system of
reversing polarity and come to a stop at a
combination of the right letters from which
symbols representing various securities and
figures representing various price combina-
tions are composed. Thereupon the com-
bined letters and figures become imprinted
on a paper tape, from which brokers and
their customers may learn what is taking
place in the market.

How Ordefs Are Handled

LET us suppose that you, John, and you,
Edna, desire to buy 100 shares of
U. S. Steel common stock. Let us suppose,
also, that you live in Portland, Oregon, or
Kansas City, Missouri—in these days of
electrical communication it makes no dif-
ference where you live so long as you
have access to a ticker in a brokerage of-
fice or are content to conduct business
with a broker by phone or telegraph. We
will assume, however, that you are sitting
in the customers’ room of a broker’s office
in Kansas City and that vou have author-
ized vour broker to buy 100 shares of
U. S. Steel “at the market,” which means
at the then prevailing price.

Your order is recorded by a clerk and
transmitted over the broker’s private tele-
graph wire to his New York office. Here
it is received, practically instantaneously,
and turned over to a telephone clerk in
the New York house for transmission by
private wire to the floor of the exchange.
The floor telephone is situated in one of
the many booths set aside for brokers and
is manned by clerks employed by the
brokers.

As the telephone clerk receives your
order over his telephone he jots it down
on an order slip and at the same time
presses a button in his booth, which oper-
ates a number on the large annunciator
board. This particular number has been
assigned by the Exchange to the floor
member of the brokerage firm with whom
you are dealing, and upon seeing it the floor
member goes to his booth to receive your

order. Telephone clerks are not permitted
to leave their booths.

With your order in his hand, your broker
must buy for you 100 shares of U. S.
Steel at as low a price as he can buy it for
in the market at that time. In a word, he
becomes your personal representative on
the floor of the Exchange and must act in
your behalf according to his best judgment.

In order to facilitate execution of orders.
the system of trading posts was estab-
lished. A stock, such as Steel, is as-
signed, among others, to a certain post,
and there it may be found by any broker
interested in executing an order. Simi-
larly, each of the several trading posts
throughout the room is the market for
twenty or thirty different stocks.

On his arrival at the post designated for
Steel, vour broker hears this stock being
offered at, let us say, 14214 ($142.25). He
also hears another broker bidding 14214
(142.12v5) for it. Thus he is at once in-
formed of the true market for the stock—
$142.1214 a share bid, offered at $142.25 a
share.

As your broker has authority to buy the
stock for you “at the market,” or at the
lowest price at which it can be had, he
says to the broker offering to sell at 14214
(142.25) : “Take it,” and the transaction
is consummated. No written agreement or
memorandum of any kind is exchanged by
the contracting brokers, the purchasing
broker making a notation on the form
bearing your order who sold it to him and
at what-price, and the selling broker mak-
ing notation on a pad who bought the stock
from him, and the price. All contracts
made on the floor of the Exchange, in-
volving in the aggregate, frequently up-
wards of three or four hundreds of millions
of dollars in a day, are made in this ap-
parently informal way, and yet such
contracts are always held inviolable by
members of the Stock Exchange.

Your broker now sends to his telephone
clerk a memorandum that he has bought
100 Steel at 14224 from Broker So-and-so.
The clerk promptly telephones the report
to his office, and it is telegraphed to the
Kansas City branch office where you are
waiting, and if you are watching the ticker
you will see the following quotation ap-
pear: X 14234, which means a transaction
of 100 sharcs of Steel has taken place at
that price, X being the symbol for U. S.
Steel. If the transaction had been for 500
shares, the ticker tape would read 5X
14214, and so on.

It has naturally taken quite a few words
to tell the story of the transaction you set
in motion, but due to the efficiency with
which your order is executed, it is possible
that the ticker will report “he transaction
before you have regained your seat in the
hroker’s office. So swiftly are orders put
through that there are instances on record
where orders given in San Francisco have
been executed on the floor of the Stock
LExchange in New York, 3,000 miles away,
and reported back to the customer within
one minute’s time! And since branch of-
fices and correspondents of Stock Exchange
firms can be found in practically every city
of size in the United States, it will be seen
that the Exchange to all intents and pur-
poses succeeds in bringing to its floor, face
to face, all investors in the land interested
in buying or selling listed securities.

QOutstanding Features

HE buyving and selling of securities

has long since entered the realm of Big
Business, but a few facts setting forth the
magnitude of this business may prove of
interest.
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The membership of the New York Stock
Exchange, for years restricted to 1,100,
has lately been authorized to total 1,375
memberships, or “seats,” which at present
are valued in the neighborhood of
$500,000 each.

The branch offices of these members, to-
taling 1,192, are to be found in nearly
every state of the Union and in Canada,
England, France, Hawaii and Cuba.

For the vear 1927 (since then the sum
total has been greatly increased) the value
of securities dealt in on the Stock Ex-
change totaled $59,814,924,265.70.

Stock and bond tickers in operation
throughout thirty-five of the forty-eight
states number 7,916. Thus, thanks to the
wonders of this electrical age, security
traders in California or Washington may
obtain the market quotations just as quickly
as a broker whose office is next door to the
Stock Exchange.

The Stock Exchange is open five hours
per day (two hours Saturday), and during
those hours approximately 2,000,000 calls
are transmitted over the private wires con-

necting members’ offices with the floor of *

the Stock FExchange. There are about
2000 members’ private wires to the floor
and between 1,050 and 1,100 telephone
clerks are engaged on the floor in handling
orders.

The telephone booths on the floor of the
Exchange are connected with the trading
posts for exchange of messages by a pneu-
matic tube system which contains 35 miles
of aluminum tubing and six 75-horse-
power compressors delivering 30,000 cubic
feet of air per minute at 1% pounds
pressure.

On June 12, 1928, when total sales
amounted to more than 5,000,000 shares
(since then the day’s record of sales has
reached 8,000,000 shares), approximately
17,500,000 feet of paper tape or 3514
miles (enough to span the continent) were
used on the stock tickers alone.

As of October 1, 1928, there were 1,513
honds and 1,131 stocks listed on the New
York Stock Exchange. These had a mar-
ket value of $47,059,543,168 and $59,332,-
123,511 respectively.

New Stock Ticker

O great was the volume of business
O handled by the Stock Exchange during
1928, that the machinery for handling the
large number of security transactions fairly
creaked under the burdens imposed upon it.
On various days the ticker service was all
but useless as far as recording transactions
was concerned. It was not unusual for the
ticker to be from half an hour to one hour
late—on one day it was one hour and forty-
two minutes behind the tramsaction it was
reporting.

To take care of big share days which
will inevitably occur in the not distant fu-
ture, the Exchange has been experiment-
ing with a kind of ticker service which is
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“The best-paying

investment I ever made

l

on Used Car Sales

1 Every used car is conspicuously marked

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

2 All Studebaker automobiles which are

I sold as CERTIFIED CARS have been

properly reconditioned, and carry a

30.day guarantee for replacement of

defective parts and free service on ad-
justments.

3 Every purchaser of a used car may

drive it for five days, and then, if not
satisfied for any reason, turn it back
and apply the money paid as a credit
on the purchase of any other car in
stock—new or used. (It is assumed
that the car has not been damaged in
the meantime.)

ntp—

Pledge to the Public

-a 2¢ stamp”

s HEN Iinvesthundreds of
dollars, I look for a safe
seven per cent return on my
money. I want dividends, and a
minimum of risk. The same thing
applied when I decided to buy
a car—I wanted dividends in
pleasure and trouble-free per-
formance, without too great a
risk. I saw this free booklet ad-
vertised, “How to Judge a Used
Car,” and figuring that I couldn’t
go wrong for only a 2¢ stamp, I
sent for it. That 2c stamp has
been the best-paying investment
Ievermade—because itnotonly
saved me about $200 onmy car’s
original cost but it told me how
to buy a used car wisely!”

You will find the 2¢ stamp
you use to get yourfree copy of
“How to Judge a Used Car”just
as good an investment! It tells
you trade secrets. It illustrates,
in 32 pages of interesting text
and pictures, just what to look
for in the used car you buy—

-what speedometer readings
mean, how to avoid “orphans,”
what code prices mean, how to
set a fair price on a used car
offered by a friend, and a host
of other important points inused
car buying. Send today for your
free copy—spend 2c¢ and avoid

$200 mistakes!

© 1928 The Studebaker Corporation of America

reported to he three times as fast as the
one now in service. When finally installed,
this instrument will be capable of a maxi-
mum speed of about 900 characters per
minute as compared with 300 characters on
the ticker now in use. Ome of the prin- i
cipal improvements made in the new ticker

is that printing of the characters selected I
from the tvpewheel for impression—such l
as GM 126 or TC 173—in accordance

with the master tape cut by the operator of l
the transmitting apparatus, will occur si- I
multaneously with the selection, instead of 1

the typewheel stopping after selection be- L_CFW----—-'-- State _J

fore printing, as at present.

Builder of Champions

l Dept. 179, South Bend, Indiana
I Please send me copy of “How to Judge a Used Car”

I Name

Financial Questions and Answers
Edited by Mr.Caddell, Financial Editor

Question—T1 own 200 shares of Timken
Roller Bearing. and would like your
opinion on the future earning possibilities e
of this stock. C. H. H., Chicago, Ill.
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Advertisements
are a guide
to value

ExrerTs can roughly estimate the value of a
product by looking at it. More accurately, by
bandling and examining it. Its appearance, its

texture, the “feel” and the balance of it all mean

something to their trained eyes and fingers.

But no one person can be an expert on steel,
brass, wood, leather, foodstuffs, fabrics, and all
of the materials that make up a list of personal
purchases. And even experts are fooled, some-

times, by concealed flaws and imperfections.

There is a surer index of value than the senses
of sight and touch . . . knowledge of the maker’s
name and for what it stands. Here is the most
certain method, except that of actual use, for
judging the value of any manufactured goods.
Here is the only guarantee against careless work-

manship, or the use of shoddy materials.

This is one important reason why it pays to
read advertisements and to buy advertised goods.
The product that is advertised is worthy of your

confidence.

STUDY AT HOME

Become a lawyer. Legally tramed
¥ men win high positiona and big
BF success in business and public life.
Be independent. Greater opportuni-
B ties now than ever before. Big corpo-

rztions are hcnded by men with legal
training. Ear

$5,000 to $10,000 Annually

EARN UP TO$§25°°
We guide you step by step. You ean train at home dur-

AWEEK mC AN
M pENTIS “Y _
i ing spare time. Degree of LL.B. conferred.  LaSalle

Learnin fewmonths to make plates, crowns, bridges, H
ete., for dentists. No books. Day of night schools i | sate, We Sldents found among Dracticing attorneya of cvery
Chlcago. Decrmt Cleveland Boston, Philadelphia. Law Library ' Low cost, easy terms. Get our vslunble 64-page

E FOR FREE BOOK ‘Law Guide’ and *‘Evidence’’ books FREE. Scnd for thom NOW .
McCarrie S Ton al Dentistry LaSalle Extension University, Dept. 9384-L Chicago
1338 S. MichlganAvenue Dept 305 Chicago, Ili. The World’s Largest i Training (i

¥ZMYSTERY GAS I.IGHTER M

JUST OUT, LIGHTS GAS INSTANTLY WITH
SPARKS OR FLAME - SELLS LIKE WILDFIRE
' WHEREVER GAS 15 USED —RETAILS FOR 25¢

S MAKE$25 DAY N

Amazing Discovery

I positively guarantee to increase
your arms one-half ineh in size,
chest one full inch, strength 259%,
health 100% in cne week’s time,
by following my instructions and
using my exerciser 10 minutes
mornings and at night. Send $1
for complete course and exercisers.
Satisfaction Zuaranteed or $1 re-
funded. Troof Free.

Prof.J. A.DRYER, Box 1850-L, Chicago,lll

e sampie racK- "):)D
PACKED ON INDiVIDUAL CARDS wiTH Ime\,(TIUNS E

Y RUSH 1022 FOR GROSS o« 128 FOR DOZ.
NewMethodMfg Co., Box23-9, Bradford, Pa. WA
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Answer—Timken Roller Bearing Co.
enjoys the distinction of being the largest
domestic manufarturer of tapered roller
bearings, its equipment being used on
about 90% of all makes of passenger
antomobiles, trucks and buses, including
Fords. At present 116 steam railroads and
26 electric ratlways are using Timken
bearings. The company owns steel and
tube mills and sells a large part of its pro-
duction in this division to outside cus-
tomers.

Capital stock consists of 2,407,824 no-
par shares. There is no funded debt and
the formerly outstanding preferred stock
was wholly redeemed m 1922, Present
dividend rate on the new common is $3 a
share annually, equal to $6 a share on the
stock before the split-up last January, com-
pared with a total payment of $5.25 in
1928, 85 in 1927 and $4.50 in 1926.

Balance sheet as of Dec. 31, 1928, was
exceptionally strong. In the first quarter
of this year the company reported net
of $4,264,225, equivalent to $1.77 a share
on the $2,407,824 no-par shares of capital
stock.  With wmotor production at record
lewvels, Timken’s report for the three
months ended JTune 30 will undoubtedly be
highly satisfactory. Steel production comn-
tinues to remain at high levels, and inas-
much as farm purchasing power is large
and railway equipment buying is on a satis-
factory basis, the outlook for this company
would appear to be continvously prom-
ising.

Question—What is your opinion regard-
ing a purchase of New York Title &
Mortgage 514s? P. P. L., Chattanooga,
Tenn.

Answer—New York Title & Mortgage
5Ys are sound first mortgage certificates,
backed by one of the leading title and
mortgage companies in the field, with cap-
ital and resources of more than $60,000,000.
This company sells title insurance policies
which constitute the basis of sound mort-
gage loans.

Question—I would like to have a report
on Credit Alliance Corporation stocks.
C. H., Cheney, Kan.

Answer—This  company finances the
sales and purchases of mecessary indus-
trial equipment, and is similar in operation
to the General Motors Acceptance Corp.,
buying equipment for manufacturers and
permitiing them to pay the purchase price
by means of monthly notes.

On March 1, 1928, this company’s entire
issie of preferred stock was called in at
$110 a share. There are still some deben-
ture bonds and equipment trust notes ahead
of stock dividends, but the latter are being
retired every six months and the company
expects to retire them completely within
this vear. The class A stock, of which
there are 45,543 shares outstanding, pays
$2 in dividends, which at the present mar-
ket price ywlds a little better than 5.75%.
The company 1s now in its biggest year,
the first five months of 1929 being far
ahead of the similar period last year. The
securities of this company wounld appear
to offer a fair speculation.

Question—I would thank you to give me
information regarding Cities Service Com-
pany as a safe investment. B. C. H., St.
Joseph, Mo.

Answer—The yeer 1928 was the most
successful year in the company’s history.
Large increases were made in assets, gross
and net earnings, and also the nimber of
security holders, who now total more than
450,000. Excess of current assets owver
current liabilities increased 26.75%, from
$52932, 000 to $67,094,000. Consolidated
net earnings of Cities Service and its sub-
sidiaries exceeded $64,000,000, equal to
943% on the total caﬁztalwation and
funded debt. Total consolidated assets of
this  nation-wide organization increased
during the year from over $809,000,000 to
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smore than $913,000000; guite a growth.

This stock recently underwent a 4 to 1
split-up and while the dividend policy on
the new stock has not been announced, it
can be stated with reasonable certainty that
the 6% i cash and 6% in stock paid on
the old stock annually will be cui one-
Fourth, making the payment on the 24,000,-
000 shares now outstanding exactly the
same as that received on the old shares.
At current wmarket prices the stock yields
only slightly less than 7%. At the present
market prices, however, the future of this
stock has been somewhat discounted, a fac-
tor which influences the rise in wvalue of
the stock only and not its dividend earn-
ing capacity.

Information on securities will be fur-
nished readers of Science and Invention
free of charge by mail and through
these columns. A 2-cent stamped, self-
addressed envelope should be included
in your letter. Address your inguiries to

Th(: Fmancial Editor, Science and Inven-
tCzqn, 381 Fourth Avenue, New York
iy,

Hints on Flying a Glider
By Henry Townsend
(Continued from page 431)

can be towed along by a motor-boat on the
water, the glider of course rising a fair
distance above the water as the motorboat
moves along.

The advantage of using two ropes for
launching the glider as shown in the dia-
gram, lies in the fact that when the glider
snaps into the air and is in frece flight, as
shown by the dotted lines in the diagram,
the ring attached to the two ropes and
rubber cord will drop, but it will not fall
on someone’s head. The ring, by the way,
should be considerably larger than the hook
so that there will be no question of its
falling off. If so desired, a special release
dog and lever arrangement may be worked
out by the glider constructor. A low-
nriced glider which young boys of twelve
to fifteen years of age can huild at small
cost and have a lot of pleasure with, as
well as learning the first steps in actual
flving, was described with working draw-
ings m the last issue of this journal. Pre-
vious to that there appeared complete work-
ing drawings of a professional type glider
and blueprints of this larger glider are
available.

The two photos accompanying this article
are very intercsting, the smaller photo
showing an American built glider, with en-
closed fuselage, in frece flight just after
the launching ropes have dropped. The
large photo showing a glider about to be
launched, depicts the first glider made by
the members of the German-American
Glider Club of Chicago. Quite a few of
the members of this club gained their prac-
tical glider experience in Germany. Mr.
Joseph Steinhauser of Chicago was the de-
signer of the particular glider shown in
the picture. An illustration of a beautiful
glider trophy, as well as the cash awards
offered for glider flights, were described
in the July, 1929, issue of this magazine.

Glider Builders!

If you have successfully built
and flown a man - _carrying
giider, take some photos of it,
and send them along with a de-
scription, to the Editor.
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THE BELL SYSTEM IS BUILDING AHEAD OF THE GROWTH OF THE COUNTRY \

This is the telephone’s job and goal

An Advertisement of the

American Telephone and Telegraph Company

Tue United States is de- @
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_ﬁ This outlay is required

g o oy g % / A
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veloping a new civilization. s because the telephone is a

The telephone is an indis-
pensable element in it. The Bell
System is building ahead of the
growth of this civilization. In 1929
the telephone budget for land and
buildings is 54 million dollars, with
“new buildings rising in 200 cities.
New equipment for central offices
will cost 142 millions; exchange
lines 120 millions; toll lines 119
millions. The Bell System’s total
expenditure for plant and service
improvements this year will be 559
million dollars.

universal servant of this

democracy. Business uses it to cre-

ate more prosperity. Homes use it

for comfort and protection, for

keeping friendships alive and en-

riching life. Its general use enables

each personality to extend itself
without regard to distance.

The telephone ideal is that
anyone, anywhere, shall be able
to talk quickly and at reasonable
cost with anyone, anywhere else.
There is no standing still in the
Bell System.
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Jor Your Model Plane
Feather-weight airplane wood will make
your model airplane fly better. Cut in
all sizes ready for building. Send 10c
for instructive illustrated booklet explain-
ing all details on model airplane construc-
tions, also for interesting information on
the wonderful Balsa Wood and supplies
for model airplane building. Write us to-
day—don’t delay.
HAWK MODEL AEROPLANE CO.

4944 Irvine Park Blvd.,, Dept. 13.  Chicago, Il
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More Money
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340075 a week
4 for AutoMen

Don Sterling makes $75 a week, Victor Wright,
$60a weck, Paul Briggs, § 1000 year—all bocause
of National training.  Big opportunities for you,
t00,in Californsa. National will train vou in a tew
wecks as auto mechanis, clectrician salesmen.erc.s
1o fill big pay jobs now Open~$40 to $75 1 week.
Million dollar school established 1905, thousands
of successful graduates. New mothod of practical
¢hop training insures y our success.

AutoBOOK | st wins vou woann
Our free employment sertice finds you a sparar

FREEO Special $75 course rime job, if yousersh. You can carn wlule sou fearn.
®in salesmanship

and gaeage management for limited WATIONAL AUTOMOTIVE
time only. Mail postal or write for "

big free cighty.four page auto book, D€Pt. 300-AE,4004 South Figueroa
with 150 illustrations~givesalifacs, L 08 Angeles, Caftifornia.
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INVENTORS

Protect Your Ideas

Send tor our Guide Book, HOW
TO GET A PATENT, and Evidence
of Invention Blank, sent Free on
request. Tellsour terms methods,
etc. Send model or sketch and
description of your invention for
INSPECTION and INSTRUCTIONS
FREE. TERMS REASONABLE.
BEST REFERENCES.

RANDOLPH & CO.

Dept. 172, Washington, D. C.

Name. . ccccaccesosococeasccacocosososconss
SUreet.. cooecoeecceccceacescscorscsvccaracs
City,eove aeenvnsneas 5000 00060a00a06000 600
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS.

In this Department we publish sucl 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” caunot be answered by mail
free of charge. Such inquiries are published
here for the benefit of all readers. If the
idea is thought to be of importance, we make
it a rule not to divulge all details, in order
to protect the inventor as far as it is possi-
ble to do so.

Should advice be desired by mail, a
nominal charge of $1.00 is made for cach
question.  Sketches and descriptions must
be clear and explicit. Only onc side of sheet
should be written on.

NOTE :—Before mailing your letter to
this department, 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 er
his address is incorrectly given.

PATENTS

MUNN & CO.

PATENT ATTORNEYS

Associated since 1856 with the Scientific American

5

SCIENTIFIC AMER. BLDG.
‘Washington, D. C.

SCIENTIFIC AMER. BLDG.
24-26 West 40th St., N. Y. C.

TOWER BUILDING - Chicago, Il
HOBART BLDG., San Francisco, Cal.
“VAN NUYS BLDG., Los Angeles, Cal

Books and Information on Patents
and Trade-Marks by Request

Associates in All Foreign Countries

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED ST RESULTS
Send drawing or model for examinntion
and advice.

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

PATENTS

Write FOR FREE INSTRUCTIONS
Send drawing or model for examination.
CARL MILLER, Patent Attorne
Former member anmmmg Corps, U. S.
Patent Office
261 McGil} Building, Washington, D. C.

pecialist: &

20 e ':.:;‘:.'.'::':; " Machinery
"c-;em"e“ te Service to : 0o ' Designed cBuilt
Citcular~References - Guarantee - Free

BERNARD:HELIER ~ 31 East 174 SLNYL

To insure your copy reaching you each
meonth, subscribe to SCIENCE AND INVEN-
TION, $2.50 year. Experimenter Publications,
Inc., 381 Fourth Avenue, New York City.

Perpetual Motion

(1184) Charles C. Lancy of Fair Play,
Mo., suggests a system for attaining per=-
petual motion which comprises an auto-
mobile, which moves back and forth on a
track. The track is supported on a ful-
crum at its center so that it will teeter back
and forth. A pendulum hangs from the
center of the track. A spring at either

.end is supported to facilitate the action of

the machine. He asks our opinion.

A. 1. One can no more expect that a
pendulum with a shifting weight will
operate longer than an ordinary pendulum,
than one can cxpect to get something for
nothing. In your device, when analyzed,
one finds merely a pendulum which works
back and forth combined with which there
is a shifting weight. Just as much encrgy
is required to compress the springs as
those springs will give when they rebound,
minus a few losses inherent in such actions.
As a consequence, your machine for per-
petual motion will come to rest within a
few seconds after it has heen started.
The system is so easily huilt, that if you
doubt our word you can proceed to con-
struct it and see for yourself the absolute
impossibility of obtaining motion in this
fashion.

Talking Home Movie

(1185) George N. Buntin, Hermitage,
Tenn., suggests a method of connecting a
phonograph with a small movie camera, a
microphone and an amplifier for the pur-
pose of making talkic movies at home.

A. 1. The idea which you have ad-
vanced for a combination movie and
phonograph, is not new and we are quite
confident that you could not secure a basic
patent thereon. The talking part is now
obtainable in any store catering to the
wants of the movie enthusiast.

We would advise no further action on
this suggestion.

Axe Head Fastener

(1186) Henry L. Ledoux, New Orleans,
La., asks whether it would be worthwhile
to patent an idea in which a pin or rivet is
driven through an axe-head and through
the handle so as-to prevent the axe-head
from coming off.

A. 1. Attempts have been made to se-
cure axe-heads to handles by placing
screws and rivets laterally through the
axe and handle.

The difficulty is that the pins shear off
or the handles are destroyed. No axe has

as vet been devised in which the axc is
riveted to the handle, with the exception of
the steel axes. However, these axes are
not employed in preference to the wooden
handled ones, because of the concussive
effect which the steel construction pro-
duces on the hands of the user.

You will note that practically any axe
you have used slides on the wooden por-
tion. If the head were pinned to the
handle either the handle or the pin would
suffer.

We advise no action in this case.

Toaster

(1187) George N, Buntin, Hermitage,
Tenn., asks whether he could secure a
patent on a toaster, the nature of which
he does not disclose, and which is to be
marketed for five and ten cents store trade.

A. 1. An electric toaster is not ordi-
narily a patentable article. While a design
patent is possible on such a toaster, the
hasic idea consists of a wire which is
heated by means of electrical current, a
grid which prevents the picce of bread
from touching the wires and some means
of supporting both the wire, grid and the
whole contrivance.

We doubt if you will have very much
difficulty in manufacturing the product
provided that it is different enough from
others on the market. But unless the
article is divided into two or three parts,
we believe it will be difficult for you to
sell the same at a profit in the stores to
which you intend to offer it.

Sign Painters’ Guide

(1188) Victor Elder, Pittshburgh, Pa,
has designed a sign painters’ guide and
asks whether he should patent it.

A. 1. We do not sec any material ad-
vantage in the sign painters’ guide, which
you have built. While it is possible that
you might be able to securc a limited
market on a device of this nature, it is
extremely doubtful that patenting the
product will result in material gain from
a financial standpoirt.

There is nothing to prevent someone
clse from duplicating vour idea and alsc
placing that on the market.

Protractors with levels thereon are old
and have been known for many years. The
slightly different shape which you give
your protractor will not constitute a basic
patent claim.

We advise no action on the
mentioned idea.

ahove
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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.

Alldrawingsandspec.
ifications are prepar=

My Patent Law

Offices ed under my personal
Just Across Street supervision,
F
U.S. Pat.

Protect Your Ideas .-
Take the First Step Today——Action Counts nvcntors

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 o

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 F

proof rests upon the last application filed. Delays of even a few days in

filing the application sometimes mean the loss of a patent. So lose no l

time, Get in touch with me at once by mailing the coupon below. ]
P

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. Our success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union,

Strict Secrecy Preserved—Write
Me in Confidence

Al 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 1 can help you. Highest references. But FIRST—clip the coupon and get
my free book. Do THAT right now.

No Charge for Information
On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor should have. And with it 1 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-
a}ilale KJ yotﬁ fSilmply mail }he coupon }?nd 1 V;:llé senddyou the booklet, and
the “Record of Invention”™ form, together wit! etailed information on how - 3 . . A
to proceed and the costs involved. Do this NOW. No need to lx;se a 53-V Security Savings & Commercial Bank 8ldg.
minute’'s time. The coupon will bring you complete information entirely WASHINGTON, D. C.

without charge or obligation. ' —or—

Suite 1106, Woolworth Bldg.

CLARENCE A. O’BRIEN :

Registered Patent Attorney
and Attorney-at-Law

£ — — . O T S S S

, - NEW YORK CITY
CIarence A. o Brlen Please send me your free book, “How to Obtain
g l a Patent,” and your “Record of Invention” form

Registered Patent Attorney without any cost or obligation on my part.
Member of Bar of : Supreme Court of the United Statess
Court of Appeals, District of Columbia; Supreme Court, Name .ovvviiveeenns 0QO0000000 6000000aA0 2300000000300
District of Columbia; United States Court of Claims,

PRACTICE CONFINED EXCLUSIVELY TO . 1 Address veeveenini.an teessiasiersersstsrssecsesenns .

PATENTS, TRADEMARKS AND COPYRIGHTS

(Important! Write plainly and address office
O esse—————— . ) nearest you)

2 m———— —
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PATENTS |
TRADE-MARKS

|
.
Service
Without charge or obligation, we
will inform you on any questions you
may put to us touching on patent, I
trade-mark and copyright law. You |
may ask: “Should 1 protect myself I
by patent, or register wunder the |
trade-mark or copy-right laws? What
i kind of a patent should 1 obtain?"
and manvy other questions that may
l occur to you. These are vital points
to consider and gqucstions will be
cheerfully answered.

Evidence of Conception
Before disclosing your, invention to
anyone send for blank form, “KEVI-
DENCE OF CONCEPTION,” to be
signed and witnessed. As registered

patent attorneys we represeat hun
dreds of inventors all over the United
States and Canada in the advance-
ment of inventions, The form. “Evi-
dence of Conception,” sample, in-

structions relating to obtaining of 1l

patents and schedule of fees sent
upon request, r
LANCASTER & ALLWINE |

270 Ouray Bldg., Washington, D. C. If

Ovriginators of forms “Euzdence l
of Conception” |

A YEAR. Beverage manufac
turers  immediately  adopted
this sxmp]e crimped tin cap.
This itvention would have
independently wealthy. Fmténes
on-

made

e you 5 : .
await inventors working along right lines.
centrate on things that are NEEDED. Get Ray-

Yates’ new book.
“1000 NEEDED INVENTIONS”

Costs only $1.50 and may lead to a big idea.
what industry needs and the public wants,
the money is! Mr. Yates’
are. Send no money. This revised 1929 edition contains
valuable chapters on Aviation and Television. Just write
nostal. Pay mailman $1.50 plus postage when book arrives.
Your money back i you want it. This offer limited. Write
now and get on the right track. (Outside U, 8. $1.70 cash

with order.)
REAU OF INVENTIVE SCIENCE
79 Wisner Building Rochester, N. Y.

NEW YEAR - NEW IDEA
* PATENT YOUR IDEAS *
v Call or send me a sketch of

| your invention. Phone LONgacte 3088

FREE Inventors Recording Blank
Confidential Advice

U. S. and Foreign Patents secureda by
Z.H.POLACHEK Ssitaieyaszne

M (234 Broadway, New York EB

As one of the oldest patent
firms in America we give
inventors at lowest consis-
tent charge, a Service noted

for results, evidenced by many well-known Patents of extra-
ordinary value. Book, Patent-Sense, free.

Lacey & Lacey, 644 F St., Washington, D. C. Estab. 1869

INVENTORS

mond

Trind out
That’s where
book tells you what these things

We have been in business 30 years. If your in-
vention or patent has merit, send details or
model, or write for informatxon Complete
facilities. References.

ADAM FISHER MFG. CO.
205-D St. Louis, Mo.
HB 235eny CHARGING |

Only $16 Monthly

Start your own big business now.
payioents brings complete
for recharging auto and
batteries. Fasy _ terms.
Moneyback guarantee. Write to

HOBART BROS. CO.
Box $99, Troy, Ohio
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. Isa College Education Worth While?

Views of Frank Melville, Jr.

(Continued from page 418)

muscles and tendons which are to be called
upon to function at the right moment and
in the right way, require training, pains-
taking preparations. That is the physical
side.

Our minds need identical training. You
can probably take more out of the brain
than you put into it, principally because of
its faculty of putting things together and
multiplying the number of its products. But
it must be nourished and exercised. It must
be fed with sound, basic facts, with the
best standards in all things; with the ob-
ligations of life and the conventions which
we all are better off for observing.

Many ambitious young men have asked
me what constitutes true happiness in busi-
ness. This is perhaps easier to answer in-
directly by defining what true happiness is
not. The millionaire isn't happy because
he is a millionaire; he's happy i spite of
it. So my idea is that if an individual puts
his whole heart in his work, doesn’t worry,
but concerns himself solely with doing a
better job than the other fellow; if he does
this without continually asking himself,
“How much am [ going to make out of
this?” that chap is going to awaken some
day to the fact that he is earning a lot of
money !

Happiness consists in being busy, being
content and being well. Money doesn’t fig-
ure in it at all. My own idea was to regard
business—life !—as a game. I wanted the
best value in my merchandise; wanted the
best store first in the block, then in the
section, then in the city. . I wanted to do
the biggest volume of business and strove
to have the most satisfied customers. The
question of money was one I figured would
talke care of itself.

My precepts in merchandising? I believe
I can make them clear in a single para-
graph—

Try always to sell a better product at a
better price than the customer can get any-
where else. In buying, practice the same
rule. Buy so that the seller can make a
profit, too. Maybe it will be only a small
onte on the individual purchase, but on large
orders it will mount up. This keeps both
sides contented and happy.

You might call it the practical application
of the Golden Rule in business. It has
been our cardinal principle from the time
our first store was founded. For example,
when we sell a customer a pair of shoes
for four dollars, we consider that we are
making him a present of a dollar. And
when you realize that we sell 7,000,000 pairs
of shoes a year vou can appreciate the sav-
ing we enable our customers to make.

The Opinion of W. O’Neill
(Comimted' from page 419)

of history, the arts and sciences broaden a
man’s viewpoint and enable him to meet
the problems into which his larger sphere
of influence brings him. While he is at-
tending college this doesn’t seem so neces-
sary but once he has attained this education
and has entered a business life, the cver-
increasing value keeps unfolding in the field
of business.

To my mind the college education helps
a man more after he has attained success
than it does in the actual attaining.

The bright, intelligent college graduate
who lets his education stop with his diploma
can never equal the man who recognizes
that in the field of business there is a still
greater university for his continued educa-
tion. He must keep studyving and show a
certain amount of originality and resource-
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fulness which wasn’t necessary in college.
The college which develops these character-
istics in its students will go a long way to
make its graduates successful in business.
The man who leaves college thinking he
has learned everything generally finds that
in the field of business he has learned
nothing.

What Edwin Franko
Famous Bandmaster,

Goldman,
Thinks

(Continued from page 419)

is experience, integrity, common-sense and
personality.

Some of the world’s greatest men, both
in the business world and in the world of
arts and letters, were not college bred.
They were students by nature, acquiring
knowledge and information from each and
everything with which they came in con-
tact, and having the capacity to grasp and
retain any and everything worth-while.
Such men have vision and judgment, and
have a natural aptitude for assimilating
knowledge. They are “self-made”—"“self-
taught.”

If my son were bent on a business career.
I should feel that a college education was
not necessary for him. Inasmuch as he is
not to follow a business career, he is at
present at college.

As for my own career, I graduated from
public school and did not even have the
opportunity of attending high school. My
success has been achieved through the
school of experience.

As I said before, a college education is
alwayvs a desirable thing, but not always a
necessity.

What Prof. T. N. Carver Says
(Continued from page 419)

work that one might do. To seek an edu-
cation with a fairly definite idea as to what
the world needs, even though the world is
willing to pay well for it, harmonizes per-
fectly with a social purpose. The fact that
a young man with high ideals will be well
paid for his work need not deter him, pro-
vided the work is useful. Of course, he
does not nced to spend his high earnings
in selfish indulgence. There are too many
opportunities to reinvest them in produc-
tive industries, which is also social service,
to permit one easily to adopt a life of
passive enjoyment.

The study of economics, for example,
may have a definitely vocational purpose.
There is a large and growing demand for
welil trained economists, not only as teach-
ers, but in business as well. Business he-
comes a more and more intellectual calling
as civilization advances and the industrial
system becomes more and more complicated.
Problems of investment, of valuation, of
co-ordinating the factors of production, of
forecasting business tendencies, are not
solved by men whose chief qualification is
the ability to “hustle.” They are solved
by men who have a grasp of facts and prin-
ciples and the ability to think about them.
to distinguish the relevant from the irrele-
vant facts in a situation, and to see what
principles apply to the problem in hand.

This grasp of facts and principles may,
of course, be acquired without a college
education. So also may the facts and prin-
ciples of law, of medicine, of engineering

(Continued on payge 465)
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Dunninger’s Sensational
Buzz-Saw 'Illusion
(Continued from page 395)

Attention is now called to the buzz-saw.
which stands on a specially built platiorm
and skeleton stand contrivance. The saw
is rotated by a powerful motor. The saw
is put in gperation and at the same time
assistants, operating the drum slowly, set
the same into motion and to the surprise,
horror and mystification of the entire
audience, the box containing the lady is
seen, slowly but surely, inch by inch, to
approach the whirling circular saw.

At last the box comes in contact with
the buzzing saw and as the box continues
to slowly slide along the skelcton tracks
of the platform, the saw whirls its way,
buzzing loudly, through the box. When
the hox is in the position indicated in the
diagram, the slaves are ordered to stop
while the magician closes the top of the
hox, covering the girl’s head completely.
Then the command to proceed is again
given. The box is now completely sawed
m half lengthwise . . . a feat never bhefore,
in the annals of magical history, accom-
plished by any magician the world has
ever known!

The hox is then pushed back to its
former position, after committeemen make
a thorough examination, proving to their
own as well as the audiences’ satisfaction
that the box is completely sawed through;
the box is then opened, the lady is freed
of her manacles, brought out of her hyp-
notic trance by the performer and she
trips daintily to the footlights to take her
bow.

Here is a problem to tax the mind of
the cleverest thinker.

How can it be done?

That’s what we want our readers to
conjecture upon.

One hundred dollars in gold is the re-
ward for the ingenious brain who offers
the most workable method. We have in
our safe the blueprint and correct wmiodus
operandi written and sketched by Dun-
ninger, but we want you, our readers, to
develop a solution to this sensational
buzz-saw illusion.

Science and Invention
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Patent Office,

$21,000.00 FOR
SPIRITS

$1,000.00 offered by this pub-
lication for spirit manifesta-
tions which cannot be dupli-
cated or explained by scien-
tific means.

$10,000.00 for spiritual phe-
nomena offered by Joseph F.
Rinn.

$10,000.00 offered by Joseph
Dunninger for manifestations
which he cdnnot explain or
duplicate under identical con-
ditions.

Total:
fered.

$21,000.00 now of-

L

VICTOR BUILDING
Our New Building, Nearly Opposite U. S.

Specially Erected by 7Us
for Our Own Use
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ou FFER:

For the Protection of Your Invention
YOUR FIRST STEP — The in-
ventor should write for our blank
form “RECORD OF INVEN-
TION.” Before disclosing your in-
vention, a sketch and description
should be made on the blank sheets
of our “RECORD OF INVEN-
TION?” and signed by the inventor
and witnessed, sent to us, and we
will place it in our fireproof secret
files. WE WILL ALSO GIVE OUR
OPINION as to whether the inven-
tion comes within the Patent Office
definition of a patentable invention.
This “Record of Invention” will
serve as “proof of conception” until
the case can be filed in the Patent
Office. THERE IS NO CHARGE
OR OBLIGATION FOR THIS
SERVICE.

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

HOW TO OBTAIN A PATENT

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

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Information re-
garding TRADE-MARKS AND UNFAIR COMPETITION IN' TRADE.

OUR FOREIGN BOOK

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

PROGRESS OF INVENTION

Description of World’s Most Pressing Problems by Leading Scientists
and Inventors.

Delays Are Dangerous in Patent Matters

WHEN THE INVENTOR WISHES THE APPLICATION
FILED WITHOUT DELAY, HE SHOULD HAVE HIS
CASE MADE SPECIAL IN OUR OFFICE to secure pro-
tection, save correspondence and secure early filing date in
Patent Office. He should send us a model, sketch or photo-
graph, with a description of his invention together with $25.00
on account. We will make an examination of the U. S. Patent
Office records to learn whether the invention is patentable. If
it is we will prepare the official drawings immediately and for-
ward them for approval and execution. If the invention is not
patentable we will return the fee less the cost for the search.

Payment of Fees in Installments

Tt is not necessary that the total cost of a patent be paid in one payment.
Our custom is to permit our clients to pay for their applications in three
installments as the preparation of the application progresses in our office.
Our Large, Comprehensive Organization has been established for 30 years
and offers Prompt, Efficient and PERSONAL SERVICE by experienced
Patent Lawvers and Draftsmen. Every case is in charge of a Specialist.
Our Lawyers practice in all U. S, Courts and defend clients in_suits involv-
ing Patents, Trade-Marks and Copyrights. ALL COMMUNICATIONS
AND DATA strictly Secret and Confidential. We shall be glad to have
you consult us or to answer any questions in regard to Patents, Trade-
Marks or Copvrights without charge.

Highest References—Prompt Service—Reasonable Terms

FREE |
COUPON ;
|

Gentlemen:

Name

Address

A N

VICTOR J.

EVANS & CO.

Registered Patent Attorneys Established 1898

MAIN OFFICES: 715 Ninth St., Washington, D. C.

BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 828 Fidelity Phila. Trust Bldg.,
Philadelphia, Pa.; 1640-42 Conway Bldg., Chicago, Ill.; 514 Empire Bldg, Pittsburgh, Pa.;
1616 Hobart Bldg., San Francisco, Calif.

Please send me FREE OF CIHARGE your books as described above.
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CELLO

Model R61

A beautiful Walnut Cabinet with sliding
doors’ of matched Butt Walnut and
selected Japanese Ash sidepanel overlays.
Accommodates Buckingham, Crosley, At-
water Kent, Fada, Sparton and all stand.
ard receivers. Ample space for Receiver,
Speaker, ete.

Write today for Free illustrated folder of
all new styles, including Phono - Radio
Combination Consoles.

EXCELLO PRODUCTS CORPpRAT—lON
4832 West 16th St., Cicero, Illineis 1

ELECTRIFY YOUR
RADIO FORONL Iﬁﬂﬁ

Why discard your present good set when you
can electrify it for only $6.85, and banish the
annoyance and expense of buying new “B”

batteries ?
OVEDR 100,000 TOWNSEND
“B” POWER UNITS IN USE

Hooked up in a few minutes.
Use same tubes—no thanges.
You'll he amazed at the im-
provement in reception and
distance getting. Send name
and address today for _full
details, proof and Free Trial
Offer.

et e et e e s e s e e
TOWNSEND LABORATORIES, l
725 Townsend St., Chicago, III.

I .Please send me full information on the Townsend l
B”” Power and Free Trial Offer.

A® 50000000000060000000000000000600000000000050000 l
AQAYESS suvsirenesesenssecene tecceeretieteracacannnn I
l (B¥E7000 000000000000 6000000000000000 State..eennnnn. I

For World's Highest Pald Protfession
Big-pay jobs now open for electricians every-
where.  We train you for expert’s

with most complete course, in heart
of electrical projects. Natonal
training has made thowsands
of :men successful

by this Guar:
antesd Actual
Tri *

Learn a fascinaung, easy
way —~in laboratories and
working on $250,000.00
of new equipment. Special Cons.
mevesal Radio Cowrses. Big elecencal
firms ahways want National - trained
men. Write now for information about
opportunities awaiting you here and

NATIONAL )

ELECTRICAL
5S¢
%

Tells you how to be a high-paid
electrical expert qm‘cily.
ELECTRICAL

ecuooL

ept. 300-EE, Figueroa & Santa l{ 8
Barbara Sts., Los Angeles, Cal.

To be sure of getting your copy each month,
subscribe to SCIENCE AND INVENTION,
$2.50 a year. Experimenter Publications, Inc.,
331 Fourth Avenue, New York City.
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Stereoscopic Movies with
Color and Voice in the
Making
By H. Winfield Secor
(Continued from page 405)
George K. Spoor, and P. John Berggren
of the Essanay Studios of Chicago. The
motion pictures can be produced in color
and are synchronized with sound. The
pictures were projected on the world's larg-
est screen the size of which was variously
given of 48 feet wide by 26 fecet high to
32 feet wide by 30 feet high. The pictures
could have been projected on a screen 70

feet wide.

As will be noted, the film itself is four
times the size of an ordinary film and as
a consequence the picture from it can be
projected on a screen 4 times as large
as ordinarily employed without enlarging
the grains of silver more than at present.

A noteworthy advance is made m the
attempt at getting the three dimensional
effect. This was explained by Mr. Berg-
gren in the following way. If you hold
your two hands in front of you and raise
the index finger of both hands, and if you
look at the index finger of the hand nearest
your eye, the index finger of the hand
furthest away will appear double. If in-
stead, you look at the distant finger, the
one closer to your eye will appear double,
but if you look midway between the two
fingers both of them will appear double.
It is on this basis that the new camera
was developed. An object or a person is
photographed from two different points,
the lenses of the camera being separated by
a distance of approximately 414 inches.
Each of these lenses transmits a different
view of the object, and as a consequence
the shadows photographed on the film are
slightly different.

Instead of using two frames for a picture
as has been the practice heretofore. in any
attempt at stercoscopism the inventors per-
fectly align the pictures on the same frame
of film and in that way get the shadow
variation spoken of in the hand experiment.

Because of the fact that patents of the
systemn are now pending and it was not
desirable to release the details for publica-
tion, the diagram appended to the text of
this article is not exactly accurate but it is
schematic enough to give an idea of what
goes on in the camera. As will be seen
a picture of a circular object is being taken.
The lenses of the camera are 434 inches
apart, and while prisms are used in the
original construction to direct the rays of
light upon the film, and to make the two
views register on top of each other, we have
chosen to use reflectors and a half silvered
mirror to explain the principle.

The inventors exhibited the film on the
biggest screen in the world. Some of the
shots were of Niagara Falls., Here one
could see the splendid depth but strictly
speaking the pictures are not stereoscopic.
They merely give the illusion of much
greater depth than has ever been heretofore
presented with .any device which does not
necessitate looking at the screen through
colored glasses or through a revolving
shutter. The screen itself was made of
finely beaded glass. Appropriate music was
furnishied by loud speakers operated
through the R. C. A. Photophone system.
With this method pictures have been taken
of objects five miles from the camera lense,
and the full feeling of depth has been

-inculcated.

Smashing Aviation Records

(Continued from page 420)

Orchard, Maine, to Rome, Italy, was
forced down because of a lack of {fuel
near Santander, Spain, after having made a
non-stop flight across the Atlantic of 3.401
miles. The pilots were Roger Q. Williams

September, 1929

and Lewis A. Yancey. The average speed
was 107.2 miles, the date July 9th. They
later completed the trip to Rome.

Meanwhile in California Pilots Loren
W. Mendecll and R. B. Reinhart broke the
new refueling record established a week
previously by the Cleveland fliers and
listed. Their time was 246 hrs., 43 mins..
made in a plane named The Angeleno, and
powered by a Wright Whirlwind motor.
They landed on July 12.

Radio Oracle

(Continued from page 441)

acid hattery. In 1925 the U. S. Bureau of
Standards tested a number of preparations
advertised as substitutes for the usual elec-
trolyte and published their findings in a
bulletin. Their report stated that changing
the solution in a storage battery does not
charge it. Tests have shown that batteries
containing these solutions, contrary to the
claims made for them, behave in accord-
ance with well-established laws of electro-
chemistry. Comparison was made between
batteries containing these solutions and
batteries containing electrolytes of sul-
phuric acid of equivalent strength. No
essential differences were shown in the
charging, the voltage, the efficiency or the
temperature. 1t takes as long to fully
charge a battery containing one of these
solutions as to charge a similar battery
containing the ordinary electrolyte.

Although the materials and coloring
matter considered individually may be
harmless, the disadvantages in using such
solutions more than offset any temporary
gain. The usual electrolyte of pure sul-
phuric acid and water, adjusted to the
proper specific gravity at the completion
of a full charge, is believed to be the best.

The Truth About Gasoline
Savers

By George A. Luers

(Continued from page 422)
manifold at right angles to the mixture,
diluting and agitating the same into a
uniform desirable condition. As will be
cbvious, this air adds volume to the gas
mixture, reducing the quantity which must
pass through the carburetor and couse-
quently results in saving fuel.

Illustration (C) is a device of similar
characteristics, manufactured by the J. A.
Stransky Manufacturing Co. This is a
manifold device, but with valves and ad-
justments for individual fitting to the needs
cf the car to which it is to be attached.
As will be noted by comparison with the
hand in the illustration, this device is com-
pact, yet is rugged and not capable of being
easily put of order.

The ingenious product of the Electro Gas
Saver Manufacturers, is a combined elec-
trical heater, with automatic injection of
moist air taken from the radiator. The
electrical device connects to the car gen-
erator, while the gas saver is piped into the
intake manifold. The advantages of moist
air in preventing the formation of hard
carbon, and tending to keep down carbon
deposits, have long been claimed, and the
periods of tests through which manufac-
turers of these devices have operated them
must be evidence enough to substantiate
these claims.

Steam and water vapor devices. which
inject moisture into the gas mixture, go ta
improve the running of the engine. part
from the fact that the’ engine functions
trore cfficiently in damp weather or at night
when the air is moist, laboratory tests show
that gasoline to which water vapor is added,
explodes with less detonating effect.

The explosion is made gentler and instead
of kicking the piston down, a more gentle
shove is applied, exercising power more
uniformly. The addition of water vapor,
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thus causing this slight delay in the ex-
plosion of the gas or the more uniform
application of the thrust, allows for a more
advanced spark position, without the usual
“pinking.”  Obviously driving with the
fullest advanced spark is effective in reduc-
ing the gasoline consumption.

One of the latest and most improved de-
vices, embodying full automatic vapor air
injection means to improve the operation
of the engine and to reduce the quantity of
fuel required to operate the car, is known
as the Automatic VIX Vapor Humidifier
and Gas Saver.

This device is shown by illustration (E),
the manufacturer of which has spared no
prains to make this complete in every de-
tail.  Costly castings and other parts are
made of bronzes and other rust-resisting
materials.

The operating details of the “VIX” are
—a special trap connecting to the overflow
of the radiator, providing a continuous
supply of moist air. This trap is fitted with
a gravity shutter to keep any water which
cverflows in filling the radiator from en-
tering and interfering with the starting
of the engine. The trap is connected by
means of a flexible metal hose to the
injector or humidifier valve. Connecting
ts this valve is a piston, operating in a
cylinder which connects to the exhaust pipe
of the engine. The pressure of the exhaust,
varying with the speed of the engine, is
constantly changing the piston position.
This provides for automatic regulation, re-
lated exactly to the engine speed and con-
sequently the needs in carburetion.

The “humidifier” is connected through
pipe and couplings into the intake manifold
of the engine.

The entire assembly of the “VIX” pro-
vides a wholly and completely automatic
and self-regulating device, diluting the gas
mixture and admitting moisture according
to the speed and needs of the engine, with-
out any attention whatever from the driver
while running. The entire design and con-
struction shows that the inventor has given
niuch study and months of tests in the
development, to make the detail parts op-
erate in unison and accomplish the gasoliue
dilution automatically.

The gasoline saver manufactured by the
Whirlwind Manufacturing Co., shown by
iltustration (F), mixes air with the gas
mixture at the period of high vacuum and
in addition attains a secondary mixing of
the fuel, by means of a special screening
disc. This device is inserted between the
flanges of the intake manifold and the
carburetor. The air injecting nozzle is
automatic in operation requiring no dash
connection or manual control.

The Blancke Auto Devices manufacture
a small and compact fuel saver, which also
connects into the intake manifold. The
manufacturers of this device have on file
many affidavits from wusers, which show
extremely high gas mileage.

While there are a large number of ex-
cellent gasoline economizers available to
owners, capable of reducing gasoline costs,
it is not possible to explain all in this
short article. The writer would point out,
however, that the more perfected of these
devices do materially aid in proportioning
the fuel mixture, diluting it with air and
reducing the amount of fuel used. The
simpler and less expensive devices also have
the same facility to reduce the quantity of
{uel used; however, perfection in operation
is most usually attained by perfection in
all details. This means more parts and
more mechanism, testing and designing, and
consequently a higher-priced article.

The purchaser of one of these fuel savers
will find that it is a good investment. The
savings in fuel costs are generally such that
the price is returned in a few months,
through reduced consumption of fuel with
the additional advantages of smoother run-
ning and lessened carbon deposits.
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New England Mills Bargain
Rao Cag is Ready/

EW England Mills of-
fers everything in ra«
dio at wholesale prices that
spell real savings! That’s
what you will find in this
great catalog just off the
press, featuring Radio’s
newest creations in sets,
kits, parts and supplies.
Everything in our catalog is
backed by the guarantee of

Why Our Prices are Low

We are one of the largest outlets by mail to the
trade. Our connections with many of America’s
leading factories enables us to buy on our own
terms. Qur cash resources makes it possible to
command the very lowest prices from manufac-
turers — in most cases merely a small margin
above the actual manufacturing cost — and fre-
quently at lower than cost. This in turn is re-
flected in the net wholesale prices we show in our
catalog. We give our customers the benefit of
our vast purchasing power.

All Radio Dealers

Save Money

by trading with New England Mills. This saving
applies to complete radio sets of every descrip-
tion, dynamic and magnetic speakers, A. C. and
all other types of tubes, eliminators, batteries,
radio cabinets—in fact, everything required by
dealers for resale or servicing. Every dcaler
knows that by buying right he is in position to
sell at prices that meet all kinds of competition,
thereby increasing his profits and good-will.

SET BUILDERS AND
REPAIR MEN'!

A tremendous amount of business will be done
this season in rebuilding sets which users want
to keep, and by modernizing old models. Our
catalog contains everything required for this
work, Besides, we have a supply of the latest
models of nationally renowned kits — either
knocked down or completely assembled chassis
rveady to install in table or console cabinets, all
at wholesale prices that permit of excellent prof-
its to you.

this old, stable concern and its vast resources, accumulated
through 17 years of faithful service to its customers,

Catalog also contains complete lines of electrical goods, tires, tubes, and auto supplies
All kinds of sporting goods and hundreds of other items at wholesale prices

NEW ENGLAND MILLS COMPAN

| DEALERS
SET BUILDERS
AGENTS

& SERVICE
MEN

A.C, Electric Radios

Our new catalog contains a large selection of
the finest A. C. Electric, 6, 7, 8 and 9 tube chas-
sis and complete sets obtainable at the amaz-
ingly low prices we quote. Every modern radio
improvement is embodied in these marvelous
electric radios. All are sold by us with the guar-
antee of satisfaction backed by this 17 year old
institution.

BATTERY SETS FOR
UNWIRED HOMES

The vast number of rural communities with
homes that are not wired for electric radios offer
a tremendous market for battery sets, repairs
and replacements, We have not overlooked this
important field, as evidenced by the large stock
of batteries, eliminators, speakers, tubes, trans-
formers, coils, and all kinds of accessories need-
ed for battery sets. These supplies include some
of the best known nationally advertised goods,
such as Cunningham, Sonatron and Arcturus
tubes, Burgess batteries, Jewel instruments,
Belden Products, Utah, Temple, Farrand aud other
popular dynamic and magnetic speakers.

Send for Free Book — NOW!

Radio dealers, agents, set builders, service men, ete.,
cannot afford to be without the New England Mills
catalog. Tt contains everything you need for a more
profitable radio business. We maintain a complete ra-
dio service departnient, supervised by expert radio en-
gineers who will help you with all your radio problems.
All goods catalogued are stocked for immediate ship-
ment. Write for this book today. It’s FREE ! Send
request on your business stationery.

851 WASHINGTON BLVD.

DEPT. MIEJONE CHICAGO,iLL.

WORLD
NEEDS
Old style plumbers are fading like
the horse and buggy. The world de-
mands modern Plumbing and Skilled

PLUMBERS

Trained Mechanics to doit, Unlim-
ited, swift growing field. Make $50
to $100 a week or start own shop. We
train you quick. Learn in §—~12 WEEKS
todo any job with skilland science. Need
no previous experience. Strictly toolus-
ing system. Opportunity knocks. Inves-
tigate today-amazing offer—low tuition.
World’s greatest school. Write— b,

UNIVERSAL PLUMBING SCHO
2157 Troost Ave.

Kansas City, Mo.

S FREE
BEFORE YOU BU

Factory to you. Save 507 on

latest AC Electric or Bate

i tery Radio. Free return
| privilege.
Big choice
of cabinets

Radio’s most amazing bargains direct from big,

old, reiiable maker. Don’t buy unless 30 days
Rae proves entire outfit unbeatable at 2 to 3 timea
the price, for tone, selectivity, distance, volume.

Catalog _and_BIG SPEC]AIIJa OFFER

MIDWEST RADIO CORPORATION
r ee Sth Successful Year
403-US Miraco Bidg., Cincinnati, 0.

,Cards, Stationery, Circulars, Advertising, Label, Tag,
&P Save m

LgPetc.  Ss money. Print for Others, Big Profits.
& Easy with printed rules seut. Junior Press, $5.90, Job
press $11._Rotary $149. Write for catalog of presses,
type ctc. The KELSEY Co., A-47, Meriden, Conn,

AN\
Exéh‘:\‘tgfén ,

& SQUAB () BOOK () FREE

Breed squabs and make money. Sold by millions.

Write at once for free 48-page book beautifully

. printed in colors telling how to do it. ot
% will he surprised, PLYMOUTH ROCK SQUAB €8,
X 506 M St., Melrose Highlands, Mass.
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- How Would You Like to Be
Another Lindbergh?

| Y OU, too, may win huge prizes for

daring feats of aviation. You,
too, may earn the honors heaped on
heroes of the air by admiring
nations. You, too, may gain the sup-
port and friendship of the great
financial leaders of the world. But
you've got to start, and start soon!

Only a little more than 2 years ago
nobody knew Lindbergh. Only a
little more than 2 years ago, he was
just an obscure young man trying to
learn all he could about aviation.

We Are Looking for
Men Who Dare!

Today his fame is probably greater
than that of any other single man.
At the age of 27 he stands a model of
the way to gain fame and fortune
quickly.

We are looking for men who dare
to conquer the air! We are looking
for men who realize that the quick-
est route to success is in a field of
endeavor that is new and growing
fast. We are looking for men who
want to learn all about Aviation. We
want to show them how to get
started right!

Ao

Dept. 2509a

381 Fourth Avenue, New York, N. Y.

These Men Can
Help You

With this ideal (to help the youth
of America learn Aviation) firmly in
mind, we have brought together a
staff of men who KNOW Aviation.
Years of practical experience in the
Aviation School of Hard Knocks
have taught them how to conquer
the air. And now, they want to give
this knowledge to you in AERO
MECHANICS, the new magazine
that tells all about Aviation in easy-
to-read language. Within its pages
you will learn how a pilot controls
his airplane; how the propeller
works; what you have to do to be-
come a flier; how to build model air-
craft; how to build a glider; and
dozens of other practical, helpful
bits of information every aviator
must know.

Complete Cost Is
Only $1

As a special inducement we are

offering you the next 6 Big issues of*

AERO MECHANICS all for asingle
$1. Simply clip and mail the coupon
below with your dollar.

AERO MECHANICS
Dept. 2509a, 381 Fourth Ave., New York, N. Y.

Gentlemen:

4

I am interested in Aviation. Please send me the next

6 issues of AERO MECHANICS,
enclose $1.

for which I
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“What Our Readers Think

(Continued from page 437)
done along this particular line?
Amos Utterback,
Hammond, Ind.

(The unfortunate part is that science
does not undeérstand what chemical phe-
nomenon takes place within us when we
sleep. It is known that there arc certain
bodies in the nerves which become smaller
as fatigue comes on, and that after slecp
these bodies again enlarge. Whether or
not the bodies produce the energy necessary
to carry on work is something which no
scientist has as yet discovered. Sleep is
largely a matter of habit. Some individ-
uals will be thoroughly rested after a sleep
of but four hours. Others require as
much as twelve.

We do not sec how a glass-enclosed bed
with added oxygen and sun-rays would
help to cut down the amount of sleep re-
quired. As a matter of fact, an increase
of oxygen increases metabolism. Decreas-
ing the amount of oxygen decreases meta-
bolism. At the same time it adds addi-
tional losses because of the necessity of
more rapid breathing.—FEditor. )

been

MODEL BLUEPRINTS
Correct—Easy to Follow
1-2 Horizontal Steam En-

gine details.......set $1.00
3-4 Boiler construction for
above ........... set $1.00
5 880 Ton Bark......... 50c¢
6-7 Twin Cylinder Steam
Engine and Boiler.set $1.00
8-9 Gasoline Fired Loco-
motive .......... set $2.00
10-11 U, S. S. Constitution,
“Old Ironsides”..set $1.00
12 13th Century Man-of-
ar ... 50¢
13-14 Chinese Junk.......set 50c
15-16 Electrically driven
Automobile ......set $1.00
17-18 How to Build a Re-
flecting Telescope... $1.00
19 Roman Ballista....... 50c¢
20-21 Simple Steam Engine,
set  50c
22 “Santa Maria,” complete  50¢
23-24 Model U. S. S. Ports-
mouth ........... set $1.00
25 Building a Model Tug-
boat ............... 50c
26 Twin Cylinder Marine
Engine ............ 50c¢

27-31 U. S. S. Truxton...... $2.00
32 Sopwith Biplane...... S0c
33 Speed Boat........... 50c
34 Airplane Engine. .. ... 50c

35-36 Motor Winch......... 75¢c

37-38 Vertical Steam Engine $1.00
39 Cannon .............. 50¢
40 Steam Roller.......... 50c¢
41 Prairie Schooner...... 50c

Lincoln Sport Mono-
plane (man-carrying) $6.75
Gerber Monoplane
(man-carrying) ..... $1.00
Send Orders to
BLUEPRINT DEPARTMENT
SCIENCE AND INVENTION
381 Fourth Avenue
New York City
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Science and Invention

ACTUAL

A
EXPERIENCE e

LESSONS

St
]

And Enjoy New YorkJ/While Learning

AB?VE is pictured a corner of one ACTUAL EXPERIENCE
of our two seven-story buildings.
Here, actual work is accomplished and PRACTICAL ILESSONS
THOROUGH KNOWLEDGE

pra(;tical experience is gained—plus
a thorough course in electrical theor Q
¥y Wr'xte today for the 48-page booklet
giving full information about the

uEder hiﬁ{llly competent instructors
who are themselves Electrical Experts.

p N. Y. E. S. Course and showing pic-
tures of the equipment available for

New York Electrical School—this is
yvour personal use in our two seven-

a school noteq throughout the world
for its extensively equipped, modern story buildings. IT IS ABSOLUTELY
FREE TO YOU.

shops, and for the high standard of
electrical men released each year. The
thousands who graduate are eagerly The New York Electrical School
placed by the big electrical companies -
who recognize the real value of men 29 W, 17th .St" NKE? AT
trained by the New York Electrical Established 1902

School. Mail Today

The New York Electrical Schooi |
29 W, 17th Street, New York I

Please send me FREE your 48-page hooklet.

REE It is understood that this request |
puts me under no obligation.

Name..... 0080000 0000660000 B I
Address . vveann.. 00000006a0000000a 000 veivas v 10000DED0000ABAAE0000A8aa00aa. ,
Town.ooiii i PN State l

NORTON lNST DENVER COLORADO

LEARN CARTOONING

At Home—In Your Spare Time
‘The famous Pfcture Chart Aethod
of teaching original drawing has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
lor sample chart to test your abil-
ity, and examples of the work of
students earning from 350 to S300
per week.  Please state your age. -

THELANDONSCHOOL
1460 National Bidg., Cleveland, O.

Men, get Forest Ranger job; $125-
$200 month and home furnished; hunt,

fish, trap, etc. For further details, write
1542 Temple Court

Lear?

#e . @=-= PLL PAY YOU
Bur o $20 A DAY

141 To Show My Mystery Lighter to
8§ Men. What Makes It Light? All
. Guaranteed. Sample With Sales
Plan 25¢c. Sample Gold or Silver Plated,

$1.00. Agents write for proposition.

NEW METHOD MFG. CO.

Desk S.1.-9 Bradford, Pa,

Wo auickly
teach you by mail, or
at achgpl, jn spare time.

%IS an

|3 uture.
ing work, Oldest, foremost school,
ARN $50 TO $200 WEEKLY
and, Md., home-study graduate,

|
|
DETRO¥ ERING l
DETROIT, MICH.

'T SCHOOL OF LETT!
179 Stimson Ave. Est. 1899

-
TS o v p— =
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This Man Made
651700

in 3 Weehs!

by VER $170.00 weekly
i profit is averaged by
W.V.Jones. W. D. Fauley,
W.Va., earned $257.00 in
21 days. Shedrick, of Ohio,
cleaned up $177 in 4 days.
e These are typical examples
W. V. JONES, Texas of earnings with this most
amazing, gorgeous and beautiful line of electric
signs. No experience is needed to take orders for

Dazzler and Rainbow Glow

ELECTRIC SIGNS

Gorgeous, colorful signs with Rainbow Glow
flasher. Sizes and styles to suit any kind of store,
garage, theatre, etc. Cash or time sales. Commis-
sion of $12.50 to $50 per order. Unlimited field.

You Can Easily Earn
$100.00 a Week!

Only_ a few orders a week puts
you in the $5,000 class. We work
with our men—give them detailed
instructions—show them in an
easy, understandable manner how
to figure and quote prices and help
them sell through our intensive co-
operation. Commissions on sales
are paid promptly. This is a digni-
fied proposition—a permanent connec-
tion — and the money eariing possi-
bilities are unlimited.

Dazzlers Are the Lowest Price High
Grade Electric Signs on the Market.
Sold to Merchants on Easy Terms.

a9 Let us send you our beaus

Write tifully illustated Book of
azzler Klectric iS1gns an

Today 25T E Soner

making proposition. Some exclusive

territory still available. Write or wire
at once for complete information!

CHICAGO SIGN SALES COMPANY
Dept. 85 Charlotte, North Carolina

FREE FALL
CATALOG

Just off the press
Showing Hunting
Shoes, Duck Hunt-
ing Boots, Leather
Caps, Innersoles,
Sleeping Bags, etc.
L. L. BEAN, Mfr.
424 Main St.
Freeport Maine

oty
1L BEA{J

03 167 WAINE

THE PENCIL
POINTED PEN
10 DAY FREE TRIAL

INKOGRAD

withoriginalinink’
HARD SHOOTH ’s

ONEY.Paypostman$1.50
plus postage. Sent prepaid if cash is
sentwith order. Moneyback if notsat-
FETHES isfied, within 10 days.
Sensongay

99-563 Centre St., New York
Send for lnio‘snpn or write for Sales plan booklet,
Big value, —— selis on sight — no 1nvestment.

t 7 years development. It 18 to-d
own rad

It o
Y most y known en

as its_predecessor, the Ranger Bicycie, has for 30 years,

The Screen-Grid Tube Ranger Neutrodyne (with 9 tubes) Js made

under patents of R. C. A. Ranger assures you of selective re-

ception from near and distant stations. You may now own one of

these distinctive Rangers with D&mamlc Speaker in a DeLuxe

Console by paying as low as $10.00 down and
Table models as_low as $40.00. Rangers come all ready to use—

has been known for Ranger Precision Products for 30 Years.
Write today for Catalog, Prices and Terms and Mmarvelous new

introguc- Mead Cycle Co., Dept. .X-i73, Ghicago

BIG MONEY

Newest and Easiest Gold Sizn Letters
in the market. MAKE $5.00 to $10.00
an HOUR. You don’t have to be a
sign painter to make signs with our
NU.-WAY QUICK SLIDE-OFF WIN.
DOW LETTERS. _Instantly applied
without varnish. Guaranteed to outwear any hand-
i Write quick for .FREE SAMPLES.
1043 Washington Street,
Dept. 90. Boston, Mass.

painted sign,

RALCO SUPPLY CO.,

Science and Invention

Slater Refuses Spirit Test
(Continued from page 399)

Stone, . de Lopatecki and Dave Lustig
were also present. Songs and sermons occu-
pied the first part of the program. Then amid
wuch applause, John Slater mounted the
raised dais and proceeded to read messages
in sealed envelopes. He repeatedly im-
pressed upon his audience the fact that he
fiad no way of telling the contents of the
scaled envelopes; that he did not know the
people for whom he read these messages,
that they never saw him, nor he them, and
that there was no other possible way in
which he could have gotten the information.

To forcibly impress upon his hearers the
magnitude of this mysterious power that
Slater claimed to possess, he stated that he
had a standing offer of $5,000 that he
would give to any one who would prove
that he tampered with or in any way ex-
amined the contents of any of the sealed
envelopes. This was the occasion for
action. Dunninger jumped up and asked,
“May I say a few words, please?” He
was promptly booed down, told he would
get a chance later, and advised to resume
his seat. A strong arm squad found its
way to that part of the hall where the
Science and Invention Magazine committee
were seated.

Knowing that Slater absolutely refuses to
answer any more questions after his séance
period is over, and knowing that he un-
doubtedly would evade a test, Dunninger
was reluctant to let the matter slide to the
end of the séance as he was requested to
do. At quarter of 11, Slater had about
10 more minutes to go. He had just com-
pleted saying, “And I had no way of know-
ing the contents of your letter, did I?”
While he was being roundly applauded, Mr.
Kraus jumped up and waving the sealed
message in his hand, exclaimed in a voice
that could be heard above the handclapping,
“Mr. Slater, will you read the contents ot
this envelope for $21,0007 We have the
check on hand made payable to you.”
Dunninger added, “Will you do this, Mr.
Slater?”

Slater’s response was, “If this man had
adopted these tactics in a Roman Catholic
Church, or a Jewish Synagogue, what
would you have said? Throw him out!”
With that, the strong arm squad started to
descend from all directions and to carry
out Slater’s order. Again Dunninger re-
peated, “Will you do this?” Slater re-
fused, but his refusal could not be heard
above the din of “Put him out! Throw
him out!” The Managing Editor tarried
and prevented the squad from coming up
in back. Slater heard the challenge; he
refused it!

The editors of SCIENCE AND INVENTION
were asking Slater to do nothing more than
he proféssed to be able to do. In a Cath-
clic Church, in a Jewish Synagogue, or in
any other religious assemblage, of this na-
ture, any member of the congregation has
a right to question the minister and expect
the courtesy of a reply. It seems that in
spiritualism one entertains no such right.
One cannot expect the preacher or the
minister to do the very things he claims
he is able to do.

It seems that in spiritualism the mediums
are not supposed to accept $21,000 for a
test séance, even though they could turn
that money over to charity or to the fur-
therance of their cause; that evidently is
unethical.

And so we conclude with the statement
that if this man who is advertised as being
the world-renowned medium, John Slater,
2nd who since the age of 22 has been
producing similar effects, is not capable of
giving just one for the benefit of not only
his audience, but also science, can we 10t
consider all mediumistic manifestations as
belonging to the same category?
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Constructing a Heliograph
By L. B. Robbins

(Continued from page 433)
exactly opposite the pivot bolt. Bend
slightly so they are 5 inches apart and
stand them exactly vertical as shown.
Select mirror D with care. The surface
should be free from waviness. 1t should
be about 5 inches in diameter. Turn the
wmirror over and strike the exact center
with dividers. Scribe a ¥ circle from
this point, scraping away the backing with-
m this circle. Drill a small hole in the
metal edging of the mirror in line with
the center. Then at the exact top drill
two small holes in the glass for the
trunnion X which 1s secured by two small
bolts. Trunnions are made by bending a
piece of stiff brass U-shaped as detailed.
The holes in sides are for the pivoting bolt
as shown.

Mount the mirror between uprights CC
by drilling a hole in the top of each
threaded for small machine screws to fit
in pivot holes in sides of mirror. When
properly assembled the bottom of mirror
should swing 2 inches clear of A and the
diameter line across mirror should be ex-
actly parallel with surface of A.

The mirror arm E is a small metal rod
sliding inside a tube which is adjusted by
a thumb screw. Drill several closely placed
holes in the top of the rod and pivot to the
trunnions with a cotter pin. Flatten the
bottom of the tube and drill a hole through
the center; attach to key as at F.

The key consists of a wood bar 5 inches
long. 1 inch high and 34 inch thick. Cut
one end down half the thickness and fit
with a poker chip to act as a knob. Drill
and pivot the other end as indicated inside
an inverted U-shaped metal piece Y fas-
tened to base A and straddling the center
line. The washer should rest over the
end of A. A second piece of metal forms
an adjustment bridge over the middle of
the key. This bridge Z is fitted with an
adjustment screw that can be turned down
irom the top. A flat spring fastened to
A under the key near Y holds the key
solidly against screw Z. Drill several
holes through the key just back of Z and
cut into a slot. Then drill a hole through
sideways and, letting the flattened end of
nmirror arm E down into the slot, secure
it so it pivots easily with a small bolt.

Two tangent screws GG must be fixed
near B at each side, near the back and
work in tapped metal uprights fastened
to B as shown. These adjust relation of
A on B. A white painted wooden dowel
standing vertical in the small end of A,
with thumbscrew, completes the trans-
mitter.

Set the sub-base B on a camera tripod
or other firm support. A short tripod
or box so the operator can sit on the
coround makes for a steady beam. Sight
along the key so adjusting nut on Z and
vane come in line with the point to which
you wish to transmit. Then with the
mirror at angle shown while key is held
down, adjust the tangent screws so the
vane turns in its horizontal plane and the
sun’s rays are played upon the receiving
spot. Make final adjustment with mirror
sliding rod and lock in position while key
is down. When ready send the code ex-
actly as with a radio or telegraph key.
The length of time the key is down deter-
mines a dash or a dot.

By throwing the beam of a powerful
searchlight on the mirrors at night mes-
sages can be sent after nightfall.

The sighting is checked up by having
the unsilvered spot in the center of the
nirror cast a shadow on the white-painted
This should
appear there at any angle of the mirror
when the flash is centered correctly on the
receiving point.
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Animals that Learned to Fly

By Dr. Ernest Bade
(Continued from page 407)

pumped full of air and the lungs filled to
capacity. In this position of gliding the
flving frog always lands upon some solid
object. These creatures are only active
at dusk at which time they seek their food.
During the day they cling to the leaves,
the green coloring of their body blending
with the foliage, the gayly colored parts
being hidden hetween the stomach and the
folds in the joints.

Flying Fish
“7ITHOUT question the so-called fly-

ing fish are mere gliders although
they do throw themselves comparatively
high into the air. This is not the case with
any other gliders, as they are not huilt for
an upward flight, and are not provided
with a driving muscular device attached
both to the skeleton and to the organ of
flight, as is the case with hats, birds and
insects. Here it is nothing more than an
adaption for enlarged hodily surface area
which increases the resistance of the air
to their falling and so enables the creature
to glide downward gradually. The flying
fish prolong their flight over the water—
their fall—but they can not fly.

i
}j*\\k\/k/i\:k 2

sege

Schematic diagram of the awing of a bird.

1-4, thumb feathers; 2-10, hand or primary

feathers; 3-17, forearm feathers; 4, shoul-
der feathers.

Very few of all the so called flying fish
are true gliders. The majority hur! them-
selves out of the water and then employ
their comparatively large and well de-
veloped pectoral fins as gliding surfaces.
In this way the butterfly fish, Pantodon
buchholzi, an African fresh water fish,
jumps out of the water after those insects
flying just above the surface. The large
pectoral fins are spread and these carry
the fish for a short distance hefore it
falls back into the water. In the same way
the Indian fish Nuria danrica glides when
the pectoral fins are spread. The same is
also true of the South American species
Gasteropelecus stellatus and the related
form Casnegiclle fasciata. When their
life is endangered they cut through the
surface of the water. Breast and tail are
usually left in the water but the pectoral
fins heat the surface, and sometinies they
rise into the air and glide for 2 or 3 yards.

The organs of flight, or better, gliding,
are far more perfect and more highly de-
veloped in the salt-water fish. Two species
are of special importance; the flving fish
Exocoetus and the flying gurnard Ducty-
lopterus. The large pectoral fins of these
animals when extended horizontally, pro-
duce a very good gliding surface and in
the flying fish the peculiarly formed . tail
fins also aid in its flight. The tail fins of
all fishes act like propellers in driving or
“sculling” the creature through the water,

Science and Invention

Thé-sé Two
Books—

Mail Coupon!
Yes, Absolutely §

Just Send the Coupon Below!

461

Get two wonderful
books by mailing
coupon below.

Jobs for Draftsmen

in Great Industries~Learn At Home

Automobiles - Electricity—Motor Busses
~—Aviation—Building Construction.
There are jobs for Draftsmen in all of these
Industrics and in hundreds of others.

Aviation i» expanding to enormous proportions.
Electricity is getting bigger every day.

Motor Bus bujlding is becoming a lesding
world Industry.

Building of stores, homes, factorles and office
bullding» s going on all the time.

No structure ean be erected without plans
drawn by a draftsman. No machinery can be
built without plans drawn by a draftsman.

I train you at home, In Drnﬁing. Keep the
job yoo have now while learning drafting.

1 will train you in drafting right where yon
are in your spare time. I have trained men

If You Earn Less Than
.00 a Week

$7

who are making from $3,500.00 to $9,000.00 &
year. There is a big future for draftsmen be-
cause you plan and superv the work of
others, or you go into business for yourself.
Get started now toward a better position, pay-
Ing a good, straight salary, the year avound.
Comfortable surroundings.” Inside work.

Earn As You Learn

1 tell yoo how to start earning extra money a-

few wceks after beginning my training.

Employment Service

After training you 1help You to get & job withe

oot chngin%you a cent for this service. Em-

myem of Draftamen come me for men
ause theys know that Dobe Trained Men

make 83 they have learned drafting

by actuaily doing the work themeelves, in a

practical way. Employers know they are not
ing chances on men trained by me.

You get these Gen-
uine High Quality,
Imported Drawing
Instruments, 14
Other Tools and o
Drafting Table —

all included in
my Home
raining
Course.

' ouey-Back

Agreement

I train you at home under
a positive Money - Back
Agreement. If my training
does not satisfy you after
you have finished, you get
every penny back.

Age or Lack
of Education,
No Drawback

Previous experience is
not necessary. You do not
need to be a college man
or high school graduate.

Help As Long
AsYouNeedIt

As my student you can
write to me any time you
want to and as often asyou
like and 1 will give you
help on any subject per-
taining to draftsmanship.
I will advise you about
jobs, extra work, fees and
how to make extra money.

FREE BOOK COUPON

O SO R NEARI NN B TR ! ENGINEER DOBE
E . s 1951 Lawrence Ave,, Div. 14-26  Chicago
@ Scndmefree of all cost your book, ““Suecessfal Draftaman~
‘ @ 2hip”, also plan to earn money while learning and &’w' of
Mafl this coupon, at once. Get *'My Pay Raisin g Lig money paying positions.  Also your new book *‘My Pay-
Plan” and *‘Suceessful Draftzmanship's. Both of Raising Flan.
them point the way to Success. Yonowe it to your- L]
self to find out what a big opportunity there is in ]
- practically all_industries, for Draftsmen. These B
. tw ks are Free. They come to you post paid. g Name. Age.
Mail the Coupon for thern TODAY, M
e, IR a2
. ENGINEER DOBE p Addram -
at home''— "k 1951 Lawrence Ave., Div.14-26 Chicago :
E'ngineer Dobe =  Fost Offics State. -

Nash Seda;

Dollars in Cash,

one tying.

Or $2,750.00 in Casn

Someone who answers this ad_ will receive, absolutely free, a
fully equipped 7-Passenger, Advanced Six Nash Sedan, or its
full value in cash (52,000.00).

We are also giving away a

It may mean

Special Prize of
First prize winner will re-
Nash Sedan and $750.00 in

Dodge Sedan, a Brunswick Phonograph and many other val-
uable Drizes—besides Hundreds of Dollars in
is open to anyone living in the U. S. A, outside of Chicago.

“IE Solve this Puzzle

There are 7 cars in the circle. By drawing 3 straight lines
you can put each one in a space by itself. 3
winning a prize if you send me your answer right away.

$750.00 Extra for Promptness

In addition to the many valuable prizes and Hundreds of
we are also giving a
$750.00 in Cash, for Promptness.
ceive $2,750.00 in cash, or the
cash, 1In case of ties duplicate prizes will be awarded each
Solve the puzzle right away and send me your
answer together with your name and address plainly written.
$4,600.00 in prizes—EVERYBODY REWARDED.

John T. Adams, Mgr., Dept. 3796, 323 S. Peoria St., Chicago, 1M

Cash. This offer

To be sure of getting your copy each month, subscribe to Science and Invention—s$2.50 a year.

Experimenter Publications. Inc., 381 Fourth Avenue, N. Y. C.
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(Complete New Novels
by 3 Famous Aut

Real he-man stories,

New
Stories of the West of Old—when
guns flamed and the covered wagon

these !

was a familiar sight. Now a hali-
dollar brings you all 3 novels in mag-
azine form (shown above). Each
written by a famous author of West-
ern Tales—]. Samuel Sisco, Charles
Alden Seltzer, and Charles Wesley
Sanders.

Men Who Made History!

Meet voung Benson, that fighting
fool who enjoyed bucking odds with
his gun. Hit the trails of gold with
Dutch Schultz, happy-go-lucky ad-
venturer of the mining camps. Meet
Parson Bill, that strange combination
of preacher and fighter, who could
handle a gun with the best of them.
Meet them all—reckless, fighting, ro-
mantic adventurers. They wait to give
you many an hour’s reading joy with-
in the pages of these 3 great novels.

These Same Novels Would
Ordinarily Cost You $6.00

if you bought them in the boolstores.
By printing in magazine cover style
we save vou 11 times what they cost
you. Imagine paying only 50c for 3
complete $2 novels.

Send for them by enclosing

Ma‘l This 50c with the coupon below,
ccupon Today and we will forward

1 : all 3 novels by re-
turn mail. Do it now, while they last.

Fomm T

I NOVEL MAGAZINE CORPORATION l
Dept. 2508Z, 381 Fourth Ave., New York, N. Y.

I Gentlemen: l
I Please_send me the 3 complete novels shown I
above. I enclose BOc (in stamps or coin) to puy
l for them. I
I NUME  cvttctarenetnrastatasasesasciatatsnscaiens I
I B89 cococsnacaacn0bananaaaanna0naangan0000060 I
l @ caooboonnanonaboc00c000ann State .....ee.. I
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and in Exococtus, the flying fish, the lower
flap of the tail fin is much longer, broader
and stronger than the upper flap.

When this fish swims through the water,
the large pectoral fins are folded closely to
the body aud, by means of a sculling move-
ment of the tail fin, the fish is driven for-
ward rapidly until the force is increased
sufficiently to hurl it above the surface
of the water. Then the pectoral fins are
spread and the creature glides through the
air. As its speed decreases, the heavier
tail sinks back into the water. A few re-
newed vigorous driving blows with the
tail fin, suffices to lift the animal into the
air again and permit it to continue its glide.
The fish, therefore, can not remain con-
tinually out of its natural medium. Since
the tail fin cau not act upon the air, it
must be used in the more resistant watcr
to be effective.

Flying fish represent an incomplete air-
plane and the lower, somewhat lengthened
tail fin may be considered as acting like a
propeller when the fin is partially su'-
merged. Then, too, the flying fish tale
advantage of rising air currents produced
at the crests of the waves. They cover
considerable distances in the air, and flights
of approximately 600 feet have been ob-
served. Seitz noticed the flight of these
animals from the bottom of a hoat and
said that the jump from the water was
aided by a lively fluttering movement.
Specimens 8 inches in length beat their
pectoral fins from 4 to 4%% inches when
they reached the crest of their flight. Then
the gliding membrane is stretched hori-
zontally or slightly upward and the fish
glides gently downward without any con-
scious movement. A fluttering of the pec-
toral fins is noticeable when the fish rises
the second time. Then, too, the same
flutter is observed when it glides over the
crest of a wave, but this probably only
occurs when the wind lies in a certain di-
rection from the axis of flight.

The muscles of the pectoral fins are
strongly developed to produce both a lift-
ing and a forward driving force. In birds
the muscles comprise about 1/6th of the
entire bodily weight, in flying fish it is
1/32d, in non-flying relatives it is only
1/154th, while the bats stand between the
hirds and the flying fish with a muscular
weight of 1/13th of their eatire weight.

When the flying fins are spread they
seem to be slightly curved, the curvature
being 1/10th the height of the chord or the

At i ave see the muscle of a flying fish. At
2 is perceived the muscle of a relative of a
flying fish.

width of the fins. They also possess, if
only to a moderate degree, a strengthen-
ing of the front of their gliding surface
as well as a certain curvature which aids
the forward movement just as it is the
case with both bats and birds.

The duration of flicht lasts longer. if
the fish is flying into the wind, than if it
glides with or at an angle to the wind.
While in flight, the fish is capable of
steering a course diagomal to the course

selected at the beginning of the flight. The
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body is bent into a quadrant and the large
tail fin becomes the rudder and the air re-
sistance turns the direction of flight.
Under normal conditions the course of
flight lies just above the surface of the
water but when caught in rising currents
they may be lifted as much as 18 or 20
feet. Like large blue darning needles
schools of these creatures, frightened by
a steamer, skim over the water, sink into

1
i

£

-

/

&

Figures 1 1o 5 show the fingers of the bat.

the valleys of the waves, carried upward
again by the rising currents of the follow-
ing crest, and disappear in a graceful glide,
back into the water.

And so, watching and studying, during
centuries of restless activity, the brain of
man has attempted to solve the problem
of building a flying machine which would
carry him at will into the dizzy heights of
the air just as a boat is carried upon the
ocean. It was in our age that the problem
was successfully solved by building a light
motor to drive a propeller.

Crack Ups
By Joseph H. Kraus
(Continued from page 404)

tries to execute a more spectacular
scene than his last and he tries to come
as close to being killed as possible without
actually arriving at this destination.

The flier himself rarely gets any pub-
licity, although once in a while, if he en-
gages in a particularly severe crash and
1s quite badly mangled, his name appears
as a filler in the local newspapers. He
may eventually occupy a little more space
in the obituary columns, but such pub-
licity will never do him any good.

Yet it’s all iun the game, plenty of fun,
exercise, a real good thrill, and the avi-
ator can see himself doing the trick as
often as he desires. After all, don’t we
all take as great a chance daily?

The photographs on these pages indi-
cate that, if you know how, you can fall
with a plane and land as safely as if you
fell off a motorcycle or horse.
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You Can Call Your Home
From Moving Train
(Continued from page 438)

telegraph engineers in their experiments,
and it was on this car that much of the
Preliminary work was carried out. Many
problems had to be solved and a special
modulator circuit developed.  Difficulty
was experienced in the design of a suit-
able antenna system, the proper carrier
irequencies and the cstablishiment of a re-
liable duplex transmission.

Circuits and Apparatus

A RADIO telephone transmitting and
receiving set are placed on the train
and similar apparatus positioned near the
railway right of way constitutes what is
known as the terminal station. It was
found necessary to employ a separate an-
tenna for transmitter and receiver. The
telegraph lines paralleling the railway
tracks are used for this purpose at the
terminal station. Filters are interposed
between the terminal receiver and trans-
mitter and the telegraph lines so that there
is no interference between the new system
and the existing telephone and telegraph
systems already operating over these
wires. The train antenna consists of two
pairs of parallel wires strung along the
roof of one of the cars. The antennas
used in the German system are wires ex-
tending along the roofs of several cars,
thereby necessitating the employment of
coupling devices to allow the cars to be
separated. The radiophone messages are
transferred from the train antenna to the
nearby telegraph and telephone lines, are
conducted along these wires and received
at the terminal station.

Frequency of Signals

CONSIDERABLE research work was
entailed in the determination of the
correct carrier f{requency, since the at-
tenuation of high frequency currents on
wires is opposite to that experienced when
these currents travel through the ether.
Compromise frequencies had to be chosen,
so that the minimum of over-all attenua-
tion would be experienced. Experiment
showed that frequencies betwecen 90 and
200 kilocycles (3,500 and 1,500 meters)
were the best suited for this purpose. A
different frequency is used for the carrier
irom the train to the terminal station
than that for the carrier from the termi-
nal station to the train. The power of
cach transmitter was set at 20 watts, as this
15 sufficient to bridge the maximum dis-
tance of transmission that separates the
trains and the telegraph wires. At places
where the lines are more than 200 feet
from the train auxiliary pole lines are
erccted.

Phone Lines “Tied-in”

OR  connecting the terminal station

with the ordinary telephones a circuit
known as the conjugate Wheatstone bridge
circuit is used and enables the two pairs
of wires from the receiver and transmitter
to be connected to a siugle pair of wires
constituting a telephone line without hav-
ing the transmitter and receiver interfere
with each other. The voice currents are
allowed to pass from the receiver to the
telephone line and from the telephone line
to the transmitter.

The design of the signal circuits permits
the transmitting amplifiers and power os-
cillators to be turned off when the line is
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RAILWAY POSTAL CLERKS
Commence $1900 Year

Many other U. S. Government Jobs open to Men and Boys 18 up

POSTOFFICE CLERKS CITY MAIL CARRIERS
RURAL CARRIERS GENERAL CLERKS

PROBIBITION AGENTS p

These are steady positions. U. S. Gevernment employces get their pay for full twelve / FRANKLIN

months every year. ; INSTITUTE
RAILWAY POSTAL CLERKS Rgg;‘-ESAT-'Ez

Railway Postal Clerks now commence at $1900 a year, being paid on the first / N. Y. ’

and fifteenth of each month. $79.16 each pay day. ‘Their pay is guickly in- /
creased, the maximum being $2700 a year. $112.50 each pay day. They get / Rush to me without
extra allowance for hotel expenses when away from home. charge (1) g full :ﬁe“_

seription i

PAID VACATIONS Y:i, checklcdo bet;({)w;the(ggmsilglrgx;
Railway Postal Clerks. and all Government employees, get a yearly vaca. K copy of 3Y-page illustrated
tion of 15 working days (about 18 days). On runs they usually work 3 book, ““How to Get a 1. S,
days and have 3 days off duty, or in the same proportion. During this 4 hg’;:,"ﬁ;'"f“f"t‘l Job’”; (3) Tell me
off duty and vacation, their pay continues just as though they were o &ct the position checked.
working. When they grow old. they are retired with a pension, QQ' - - Railway Postal Glerk ($1900-$2700)
CITY MAIL CARRIERS—POST OFFICE CLERKS 00 -.Post Office Clerk..... ($1700-$2300)

Clerks and Carriers get $1700 the first yvear regular and automatieally in- ..City Mail Carrier. ... ($1700-$2100)

crease $100 a year to $2100 with further increuse to $2300. They also have . .

13 days’ vacation. Examinations are frequently held. City residence is y’:’ --Rural Mail Carrier...... (§2100-$3300)

UNNecessary. ..Bookkeeper ......... <.« ($1440-31920)
GENERAL CLERKS ..General Clerk ............ (§1260-$2100)

(Open to men or women 18 or over)
Salary $1260 to 82100 a year. Pleasant clerical work in the various
departments and offices at Washington, C., and throughout the
country. The 1930 Census will mean hundreds of appointments, /

Get Free List of Positions
FILL OUT THE COUPON. 'Tear it off and mail it TODAY /
—Xow. /

/ ..Prohibition Agent ..... ... ($2300-52800)

Use this coupon before you misiay it— "
WRITE OR PRINT PLAINL

KILAXON HORN
GOOD BRAKES d —
PLENTY OF y #’11

SPEED A

Here you are boysand girls! It’s just what you
have been waiting for. The RED BUG
RACER —a real auto for young folks.
A real classy, electric roadster that
has plenty of speed and will do almost
anything a big car can. Strongly built
— Klaxon horn—electric lights,
good brakes. Nothing toget
out of order. Drive dad to
work, runmother’serrands
#-" and be theidol of your town
with a RED BUG RACER,

TREE TO BOYS AND GIRLS

" 1 am going to give away a limited number of RED

=z V) BUG RACERS to boysand girlswhowrite me quick.You
"f -3¢ may get one absolutely freeand FREIGHT PAID to your
@F home. Ido not want one cent of your money—just a little

F of your spare time before or after school, Be firstin your neighborhood to
getaRED BUG. Write TODAY —QUICK. Justsay,* I wanta Red BugRacer.”

_ZZ TRED BUG BOY, BOX 3799, BATAVIA, ILL.
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... A New IDEAL
Model Airplane

The
“American Eagle’’

Wing Span 26 in, Weight: 3% oz.
Distinctive in design . . . new in construc-
tion. . . . a light, durable, fast-flying model
with IDEAL'S twenty years' experience be-
hind it, and months of dependable per-
formance hefore it! Wonderful stability in
ithe air, and GUARANTEED to FLY when
hand or ground launched. Many new con-
struction features; motor can be wound
with winder without removing from fuse-
lage; indestructible landing gear; new type

propeller. Construction is easy.
Construction Assembled
Set $2.50 Model $5.00

Sold by 'Toy, Sporting Goods and Depart-
ment Stores. Ask for the IDEAL ‘“Amer-
ican Ragle”’ Model. If unobtainable, order

direct. West of Denver, prices are 50c
higher.
64-Page Catalog of Models, SC

Parts and Supplies for Builders

IDEAL AEROPLANE & SUPPLY CO., Inc.
22-24 West 19th St., New York City

Complete, practical home-study
courses prepared by some of the
best-known chemists in this
country, including
ALLEN Rocers, B.S.,
M.S., Ph.D.—Head of
Department of In-
dustrial Chemistry,
Pratt Institute; L.
M. Torman, Ph.D.,
Vice-president,
United Chemical
and Organic Prod-
ucts Co.; BRADLEY
SToucHTON, B.S.—

=2 Head of the De-

Bartment of Metallurgy, Lehigh University, and
weN, L. Sarvn, D. — Professor of Applied
Chemistry, University of Pennsylvania.
Mail Coupon for Free Booklet

e

INTERNATIONAL SCHOOL OF CHEMISTRY i
Division of the
.lnternational Correspondence Schools.
Box 6186-F, Scranton, Penna.
l Without eost or obligation, please send me full
details of your home-study course in
iJ Analytical Chemistry

l [ Chemical Engineering [ Short Chemistry Course
i L] Pharmacy

[ Metalturgical Chemistry |
(] Industrial Chemistry i
Name l

Address

Excellent results obtained with those
hatteries on short wave reyelvers.
100-Volt Edison Element, I:;\cm-De:
structive, Rechargeable ‘B Battf;r)
with charger. Shipped  dry, }uth
solution, $12. 140-Volt with tharger,
$17. 180-Volt Power Ungl, with
irickle Charvger, 24 pnd 10
moneyw—pay exrpressma.

Write for our Free

Your NOSE

Improve your appearance with the
ANITA Nose Adiuster. Shapes flesh
and  cartilage—quickly, safely and
painlessly, while you sleep. Results
are lasting., Doctors praise it. 68,000

g h .
,..:. — users. Write for 30-Day Trial Offer
L S and FREE BOOKLET.

ANITA INSTITUTE, K-73, Anita Bldg., Newark, N. J.

To be sure of getting your copy each month,
subscribe to Science and Invention, $2.50 a year.
EXPERIMENTER PUBLICATIONS, Inc.,
381 Fourth Avenue, New York City.
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not in use, and yet it is possible for either
operator to signal the distant station by
simply turning a key. This transmits sig-
nals to the station, which ring a telephone
bell. In order to eliminate the possibility
of false signals, the circuit is so arranged
that only a specific combination of im-
pulses will ring the bell. Thus the op-
erators need not be connected with each
other continually.

A traveler on the train wishing to com-
municate with his home or make a busi-
ness call asks the train operator to ring a
certain number. The operator signals the
terminal operator and gives him the nec-
essary information. When the connection
is made the train operator notifies the pas-
senger and he will then be able to con-
verse with the individual called.

The first installation of the equipment
will probably be between Montreal and
Toronto. A number of the important
trains between these two cities will be so
fitted within the next two or three months.

Experiments with Little-
Known Chemicals
By Dr. Ernest Bade
(Continued from page 426)

being used, its explanation is of value.

First iodine is added to wood alcohol
to form methyl iodide. This process is
similar to the preparation of ethyl iodide,
but greater care is necessary in its pro-
duction. since it boils at 43° C. just a
little more than half the temperature re-
quired to boil ethyl iodide. The methyl
jodide is then caused to react with potas-
sium cyanide in an aqueous wood alcohol
solution, whereby methyl cyanide (ace-
tonitrile) is obtained. At the same time
potassium iodide is formed. Methyl cya-
nide is a colorless liquid, soluble in all
proportions in water and it boils at 82° C.
The methyl cyanide is then reduced with
metallic sodium, the methyl cyanide being
dissolved in wood alcohol. Four mole-
cules of hydrogen, which are liberated
from the alcohol, enter the methyl cya-
nide and convert it to ethyl amine, a very
volatile liquid boiling at 19° C. It is also
soluble in water., This ethyl amine is
readily converted to ethyl alcohol by dis-
solving the ethyl amine in dilute hydro-
chioric acid and then adding an aqueous
solution of sodium nitrite. On warming,
bubbles of nitrogen are evolved and ethyl
alcohol will be found in solution.

This process adds a carbon atom. It
is a building-up process, which, as time
goes on, will become more and more im-
portant in the chemical industry. The
tearing down or splitting up of a complex
compound into one or more of a simpler
nature is also a process extensively
employed. Here, for instance, a higher
member of a homologous series is con-
verted into the next lower member. That
means that ethyl alcohol may be converted
to methyl alcohol, just the reverse of the
previous process.

Here the ethyl alcohol is oxidized by
sulphuric acid and potassium bichromate
to, first, acetaldehyde, which is not dis-
tilled off, but. on heating with a reflux
condenser, it is further oxidized to acetic
acid. The dilute acetic acid obtained is
concentrated by making a sodium salt of
the acetic acid, and on distilling this salt
with sulphuric acid, pure acetic acid is
obtained. This acetic acid, which may
also be obtained in the vinegar fermenta-
tion of ethyl alcohol in dilute solution
with more ethyl alcohol, forms ethyl ace-
tate with the aid of sulphuric acid. The
ethyl acetate is then changed to acetamide
and the acetamide to methyl amine, which
is a gas at ordinary temperatures having
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a boiling point of —6° C. This gas is col-
lected by passing it into a dilute solution
of hydrochloric acid where a soluble salt
of the compound is formed. Then, by
the addition of an aqueous solution of
sodium nitrite, methyl alcohol will be ob-
tained.

Methyl amine is prepared with the aid
of acetamide, the final product being the
salt, methyl amine hydrochloride. Place
10 grams of acetamide in a large flask.
Add 9 c.c. of bromine and shake lightly.
Then add a previously prepared and cold
solution of 12 grams of potassium hy-
droxide in 50 c.c. of water. Pour the
alkali slowly into the bromine solution
until the red color has changed to a bright
vellow. During the mixing the flask
should be kept cool. If a precipitate is
formed, add a few drops of water to dis-
solve it. This is the first reaction, and a
mono-brom derivative of acetamide is
formed. This is now placed in a dropping
funnel and the funnel is placed in a flask
containing a solution of 30 grams of po-
tassium hydroxide in 80 c.c. of water. A
thermometer reaches to the solution.
Then gently heat until a temperature of
70° C. has been attained. Then slowly
drop the reaction mixture from the funnel
into the hydroxide solution, taking care
not to heat it above 75° C. If the tem-
perature rises above this, cool the flask
with water. Keep at this temperature
until the reaction mixture is colorless.
This may take from ten to fifteen min-
utes. Then add a few pieces of broken
glass or pumice stone to prevent bumping
and heat gently to drive off the gas methyl
amine which is collected in a mixture of
20 cc. of water and 20 c.c. of hydro-
chloric acid in a beaker. The gas is led
to the beaker by means of a funnel in-
verted in the acid and which dips just
below the acid level. This prevents the
acid from being drawn up into the dis-
tilling flask. As soon as the liquid in the
condenser shows no alkaline reaction, the
distillation is discontinued.

The methyl amine hydrochloride is ob-
tained by evaporating the solution in the
receiver over a water bath. When the
salt is dry, place in a beaker after pow-
dering and add 15 c.c. of hot absolute al-
cohol. This dissolves the methyl amine
hydrochloride and, on filtering, the am-
monium chloride present will remain on
the filter. Recrystallize the methyl amine
hydrechloride and dry in a dessicator.
The crystals may also be spread upon an
unfolded filter paper and placed in a pint
jar containing calcium chloride. The
cover of the jar must fit tightly.

As a whole both types of reactions are
complicated but well within the range of
advanced laboratory work. The breaking
down and building up of a series will al-
ways remain vital factors in chemical
work, the procedure on a commercial scale
probably taking short cuts, using entirely
different reactions and, which is more im-
portant, entirely different raw products
from which the desired end products may
be more easily and more cheaply obtained.

But the values, for the laboratory, of
changing from one member of a series to
the next will always be great, for often a
member, difficult to obtain in the open
market, will then be within the range of
production in the laboratory of a compe-
tent chemist.

In the Next Issue—

Another valuable article on
Finance—

By Alfred M. Caddell
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Is 2 College Education l
Worth While?

(Continued from page 454)

and of any other subject. In every field
there are great scholars who never went
to college. The question is, however, can
that grasp be as easily acquired, or when
acquired will it be as comprehensive, when
acquired by serving an apprenticeship in
practical work as when acquired as a result
of specialized and systematic study? In
law, medicine and engineering, there does
not seem to be much doubt as to the advan-
tage of the school. There is a growing rec-
ognition of the advantage of the school
method of training for business.

Of course the school does 1ot entirely
displace the apprenticeship. The graduate
of the medical school serves as an intern,
and the graduate of the law school serves
as assistant in a law office, to learn the
practical sides of their professions under
veteran experts. General principles are
learned in the schools, practical details are
learned under experts m a hospital or in
an office, No college education, not even
a course in a business school, will fit one
for business until one has served a long
apprenticeship. But as in other professions
there seems to be some advantage in learn-
ing general principles in a school and prac-
tical details in an office.

Even if one does not take a professional
business course, there is something to be
said for a general college education, pro-
vided courses are chosen which are related
to the world of men and affairs. Courses
in economics are peculiarly adapted to that
end. One’s education ought to initiate one
into the intellectual life of the world. When
the learning of the world was limited to a
knowledge of ancient literatures, no one
could be called an educated man unless he
shared that knowledge. Without it he could
not understand the language of educated
men, nor enter into their thoughts and feel-
ings.

To an increasing extent, the world is
thinking and talking about great economic
questions. The ‘“thoughts that shake man-
kind” are economic thoughts: the revolu-
tions and the attempted revolutions of the
world are economic revolutions. To enter
intelligently into the thought of the world
one must have some training in economics.
To achieve any kind of constructive lead-
ership in this field, or to be able to direct
the thinking of the world into constructive
channels, requires specialized training in
economics.

I emphasize economics for no other rea-
son than that it is my special interest.
Courses in history, in government, in
mathematics, and in all the sciences which
underlie the technique of production, should
all be positive aids in the grasp of business
principles. .

The Modern Sherlock

Holmes
(Continued from page 413)

powder is used, and if the object is very
light in color, a bronze powder is dusted
over the surface. Finger-prints on small
objects are revealed by dusting the surface
lightly with powder applied with a brush.

If a bullet is found lodged in the wall or
ceiling, it is carefully extracted by using
the tools provided in the kit. Carc 1s taken
in removing the bullet, a rather large hole
cut completely around it so as to preserve
certain tell-tale markings which are im-
parted to any bullet after passing through
the barrel of a gun. Bits of hair, cigar
ashes, threads of cloth, and the like, which
must later be examined are placed in test
tubes and brought back to headquarters.
A mirror and a flashlight enable the detec-
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NOW- Americas Great FiZlectrical‘ School |,
Trains You For SUCCESS in

ELECTRICITY
Right in Your g i
| Own Home

e
Pl

\

Same course, same methods, same
faculty of skilled engineers that
have made the School of Engineering
internationally famous now trains you
in Practical Itlectricity right In your
own home. Here is your golden op-
portunity to get out of the rut of un-
skilled, low-paid labor and, through
supervised home training, enter the

fascinating field of Electricity,

QUARTER OF A CENTURY OLD
OVER 25,000 GRADUATES

For over 25 years the School of Engineer-
Ing has pioneered the way in Practical Elec-

trical Training.

Over 25

,000 graduates

from every state and most foreign countries.
Nat 2 mere correspondence school ~— but a
fully established college specializing in Elec-

tricity. Recogniz

S. Goyernment.

Endorsed by leadelas in industry. Graduates

eagerly welcome
by large manufac-
turing concerns.

BIG PAY for ELECTRICALLY TRAINED MEN -
L $3,000 TO $10,000 A YEAR!
Electricity is the “heart” of modern industry. Big man-
ufactu_re‘rs are pleading for men trained in Practical
Electricity. Salaries of $3,000 to $10,000 a year now
are common. Prepare yourself for this field NOW ! |

4

GREAT OPPORTUNITIES IN THIS GROWING FIELD

Electricity is forging ahead with mighty strides. Important devel
opments 1n recent years have revolutionized its possibilities. In Ra-
dio, Television, Aviation, Automotives, Refrigeration, Moving Pic-
tures, Super-Poyer, Lighting— Electricity is the key. Here is a vast
field for yon, with unlimited opportunities. Now is the time. Start
on the road of Electrical Training that leads to bigger pay—bigger

FREE!

‘Write_for free illus-
trated Catalog —
{‘Practical Electric-
ity—the Key to Suc-
cess”’~—and full de-
tails of Extension
Division Training,
No obligations. Send
the coupon TODAY!

Through its Ex-
tension Division thig
great Electrical
School trains you
for advancement
and MORE PAY in
Electricity, One of
the most complete
and practical counrs-
es available any-
whera !

today for full par-
ticulars,

COMPLETE LABORATORY OUTFIT is included
without extra cost! Enables you to “Learn by Doing.”

Extension Division

SCHOOL of ENGINEERING

Milwaukee, Wisconsin

Dept. 20

- Electricity — the

opportunities—and SUCCESS !

EARN As You LEARN

ing. Many students report increased e:
while studying, Train in your spare tim:
ice renders FREE aid for life.
Many exclusive features available nowhere else.

T Eaer e e S WD WS
Extension Dlvision, Dept. 20
SCHOOL OF ENGINEERING
Mllﬁaukee, Wisconsin

ease send me without gbligation
FREE illustrated catalog, ‘(‘)Plrlgctilcal
! Key -to Success,”’
and details of Extension Div. training.
Name.
Address.

tive to look into inaccessible corners.

Cash in on your Electrical
Training while you’re learn-
arnings, advancement, even
e at home. Employment Serv-
Lifetime Consultation Service.
Mail the coupon

G

Field

HERE.
It Ma

Anyone with a sharp eye may win
this BIG CASH PRIZE of $2000.00
and in addition a brand new HUD-
SON TOWN SEDAN for promptness,
Soon Be if on time—or $3500.00 in all. Why
YOURS not you? Think of having a new
HUDSON TOWN SEDAN given you

for your very own, and $2000.00 in CASH to do
with as you wish, or if you prefer, $3500.00 in all.

THIS IS NOT A MAGAZINE CONTEST
Anyone Who Can Solve Puzzles May Win

‘We are spending $125,000.00 to advertise the name and products of
the Paris-American Pharmacal Company and make them better
known. We will give away a first prize of $2000.00; 3 NEW HUD-
SON TOWN SEDAN for promptness, and 20 OTHER BIG CASH
prizes—That’s not all. We will award hundreds of others with $1.25
worth of our goods, and duplicate prizes in case of final ties.
Remember you do not have to buy or sell any magazines to win any
of the 21 CASH PRIZES. You have everything to gain and nothing
to lose by solving this puzzle and sending your answer quick.

Solve this puzzle and solve it quick.
Take a pencil and draw a line showing
how the auto can be driven out of the
field pictured above. There’s all kinds
of fences in your way and there’s only
one gate out of the field, but it your
eyes are sharp you MAY find a way
through the various gates in the fences
and get your auto out.
If you find the way out, cut out
the puzzle and SEND YOUR
ANSWER QUICK
Remember, all these BIG CASH PRIZES
and the new Hudson Town Sedan are to
be given away as a Dart of our big adver.
tising campaign. You might just as well
have the $2000.00 and the Hudson too, as
anyone else, and if you are keen enough
and prompt you may win. Send your
answer today, and we will forward you at
once comblete rules of this prize offer,
telling You of your success, how to get the
$2000.00 Cash, first prize, and make the
Hudson yours. There will be no delay in
giving you your award, s0 mail your
answer at once.

et ' o
to Out] 20 OTHER BIG CASH PRIZES GIVEN AWAY

PARIS-AMERICAN PHARMACAL. CO., 5th and Court Ave., Dept. SI5A, Des Moines, Iowa
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Former Plasterer
- Now Earning

$12,000 a Year

“When I enrolled with the International Cor-
respondence Schools,.1 was a plasterer and 1
didn’t know a thing about blueprints. Today
1 have my own contracting business and I am
able to figure the most difficult jobs and exe-
cute them to the satisfaction of everyone con-
cerned. My income is between $12,000 and
$15,000 a year. It certainly was a lucky day
for me when. I sent in that I.C. S. coupon.”

That’s a true story of what Jjust one student of the
International Correspondence Sehools has done.- Xvery
mail brings letters from other ambitious men and wo-
men telling of promotions and inereascs in salary due
directly to spare-time study.

One hour a day spent with the I. C. 8., in the quiet
of your own home, will Drepare you for success in the
work you like best.

Mail coupon for Free Booklet

“The Universal University™
Box 6194-F, Scranton, Penna.
Without cost or obligation on my part, please send me
a copy of your 48-page booklet, “Whe Wins and Why,”
and tell me how I can qualify for the position, or in the
subject, before which I have marked an X:
TECHNICAL AND INDUSTRIAL COURSES
3 Architect 0 Automobile Work
Architectural Draftsman [ Aviation Engines

Woolen Manufacturing
[ Fruit Growing

[1 Civil Engineer .
Surveying and Mapping
[ Bridge Engineer Poultry Farming
£3Gas Engine Operating [ Mathematics [ Radio
BUSINESS TRAINING COURSES

) Business Management [ Business Correspondence
{1Industrial Management []8Show Card and Sign
LPerscnnel Management Lettering

[]7Traffic Management [ stenography and Typing
[ Accounting and C. P. A, O English

Agriculture

|J Building Foreman [ Plumber and Steam Fitter
{J Concrete Builder O Plumbing Inspector
I Contraetor and Builder [J Foreman Plumber
UlStruetural Draftsman || Heating and Ventilation
[18tructural Engineer 0 Sheet-Metal Worker
[1Eleetrical Engineer 0 Steam Engineer
Ll Electrical Contractor id Marine Engincer
[ Eleetrie Wiring E Refrigeration Engineer
[1Eleetric Lighting R. R. Positions
[ Electric Car Running 0 Highway Engineer
[JTelegraph Engineer [ Chemistry
{1 Telephone Work L] Pharmacy
[ Mechanical Engineer [0 Coal Mining Engineer
[ Mechanical Draftsman [ Navigation (] Assayer
{1Machine Shop Practice {JXIron and Steel Worker
I3 Toolmaker [ Textile Overseer or Supt.
Patternmaker E Cotton Manufaeturing
L]
O

. Coaching , K Civil Service
OCost Accounting ClRailway Mail Clerk
1 Bockkeeping [1Mail Carrier .
L[] Secretarial Work ] Grade School Subjects
[1Spapish [] French [ High School Subjects
[dSalesmanship [ 1Mustrating  [J Cartooning
{1 Advertising U Lumber Dealer
Street
N S hermoroerrrorrer OGO O rrrrerrrrerrer PR RaCO000AI0CDAi00Cr0a00aaeee)
CitY.oooiiiici e State. ..o
OceuDation. ...t

vou reside in Caneda, send this coupon to the
International Correspondence Schools Canadian, Limited,
Montreal, Canada

and asy to .
Learnito Play

In ten days you start play- L
ing popular airs on your
new Pan-American saxo.
phone, clarinet, trombone—
or any other instrument.
You'll be in demand—
you'll lead in popularity
wherever you go.

Act now--write today for
FREE illustrated cataiog
and get our easy payment §1

plan and Free Trial Offer,
Pan - Americans
only moderately
factory guaranteed
instruments in the world. }

are the
priced, !

Write to:
PAN-AMERICAN BAND
INSTRUMENT & CASE CO.

905 Pan-American Buifding
Elkhart tndiana
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How a Roller Coaster Demonstrates Relativity
By Donald H. Menzel, Ph. D.

(Continued from page 425)

of one object to move against the tendency
of another to do the same thing.

P—I see my difficulty. Really the ten-
dency of an object to move and my hypo-
thetical force are one and the same thing.
It is not legitimate to speak of them sep-

arately. (Fig. 2.)
R.—Exactly. You have never seen
gravitation. You cannot tell me whence

it comes or how it acts. All you can say
is, “If there is a force, an invisible, intan-
gible force that makes bodies attract one
another, then they will tend to come to-
gether, a stone to fall, for instance.” Your
assumption that the force is attractive in-
stead of repellant is simply due to the fact
that you observe bodies tend to approach
each other instead of to separate.

P.—I think I begin to understand. The
savages note the sun goes south in winter.
Everything freezes. When the sun re-
turns, the earth blooms again. Their super-
stitious minds sought for some explanation
of the observed fact, hence they decided
that the sun was a god who smiled upon
them each summer and who becamc angry
in winter. Their theory accounted for the
observations every bit as well as do our
modern ideas of the nature of the sun. A
theory, obviously concocted to fit the facts
should fit the facts, but that it does so is
no proof of its truth. So with gravitation.
It was developed to explain why objects
fall. Therefore we cannot legitimately re-
verse our reasoning and say that the ob-
served fact of falling objects is a proof
of gravitation, any more than the savage
could argue that the recurrence of summer
and winter proves the sun to be a god.

R.—You're on the right track. Now for
the “Dip-the-Dips,” where I think I can
make the subject a little more graphic.
(Opens suitcase and takes therefrom a
small “bathroom” scale. Puts it on the
seat of one of the cars and sits down
upon it.*)

R.—According to relativity, as you well
know, the apparent force acting on a body
is supposed to disappear when the object is
allowed to “take its own course.” Now,
what would be the most natural path for
myself to follow?

L.——TIf all supports and obstacles were re-
moved, vou would fall toward the center
of the earth.

R.—The car is starting. Note that my
normal weight is 175 pounds* (Fig. 3).
The physicist would say, I am sure, that
the earth is attracting me with gravita-
tional force of 175 pounds. Here we are

at the top— Now watch the pointer . . .
(The car sweeps dizzily down the
grade.)

L —Twenty-five pounds!

R.—1 think you will agree that the car
more nearly followed its most natural path
when it went down the incline than when
it was standing still or moving uniformly.
Consequently the apparent force of gravity
as evidenced by my weight was much less.
If the car had been allowed to fall freely,
the scales would have read zero. Now
watch.

(The car careens up a steep incline.)
I..—Two hundred and fifty pounds.
R.—1In accordance with my general prin-

* Since the question may be raised, we should
remark that the relativist and the manager of the
amusement_park were great friends. The Ilatter
freely gave permission and arranged for the per-
formance of the various experiments. (Ed.)

wwWwW americanradiohistorv com

ciplg, it is plainly more unnatural for the
car to swing up hill than to {all or remain
motionless. Therefore my weight, or the
apparent force of gravity, is greatest under
these conditions.

P.—But it is very easy to explain these
facts without the help of relativity.

R—I am quite familiar with the ex-
planations, but I must remind you again
that the various laws you are about to
enunciate are little more than statements
of what we observe. Pardon me for dis-
agreeing with you, but'I do not think it
easy to explain these observations on the
basis of modern physics.

P.—But we can foretell these events ex-
actly.

R—A man drops a monkey wrench
from an airplane. You can calculate the
path the object will take, how fast it will
fall, where and when it will strike. Yes,
the law of gravitation tells you all these
things. But you have not told me why the
wrench falls. Gravitation is as mysterious
as ever. You have borrowed from Peter
to pay Paul, and, by doing so, have only
postponed slightly the day of judgment.
Why does the earth attract or at least
seem to attract the monkey-wrench? Rela-
tivity is an attempt to dig more deeply into
the nature of things.

P.—But there seems to be an obvious
explanation for your apparent loss and
gain in weight. The track of the dip-the-
dips is highly curved. Here, I'll draw you
a picture (Fig. 5). Now when the car is
swinging around a curve, a certain amount
of centrifugal force is developed that
throws you toward the scales when you are
at A and away when you are at B. This
explains why your weight is greater in the
{former instance. I could calculate in ad-
vance exactly what the scales would read
at every point of the track.

R.—T'll grant that you could tell me the
figures. But how about the scales? Can
it handle arithmetic and algebra so that it
will know just where to set its pointer?
When you make your computation you
say, “So much of the deflection of the
scales is due to gravitational force, so
much to centrifugal force,” and you add or
subtract the two. We have noticed that
the scales made no distinction between the
various forces. This behavior is more in
accord with my explanation: that the car’s
most natural path would be toward the
center of the earth. If allowed to fall
frecly no force would be felt on it or in it.
The forces arise when the car is made to
deviate from its natural path by some ob-
struction, in this case the track; the
greater the deviation the greater the appar-
ent force.

T.—But why is it “more natural” for a
body to fall? I do not feel that you have
made any simplification. I see that gravi-
tation does not really tell us why an object
{alls, but neither have you told us. You
must tell us why downward motion is more
natural than upward.

R—I knew you would come to that
question svoner or later, and, to be per-
fectly frank, I have been dreading it; not
because it cannot be answered but because
it is very difficult to explain in elementary
language.

P.—The mathematical part of the theory
enters here, does it not?

R.—Yes. And I'll try to make the diffi-
culty plain by means of an analogy. Sur-
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veying a piece of land is a simple task to
a surveyor. Suppose that an engineer ‘is
laying out a farm. The owner of the land,
although entirely ignorant of geometry
and trigonometry, does not wish to be
cheated and asks that the process of meas-
urement be explained. This turns out to
be a very difficult task, for the man is
extremely ignorant of mathematics. After
some trial, the owner admits defeat and
decides that he will have to accept the sur-
veyor’s measures on faith.

It is much the same way with relativity.
The mathematics of relativity are rather
complex ; although they are no more mys-
terious to mie than arithmetic to you, it
would take more time than we have at our
disposal to go over every step in the de-
velopment of the equations of relativity.
For the present, you will have to take my
mathematics on faith.

Like the engineer, the relativist deals
with geometry. There is only one differ-
ence. Where the surveyor deals with
space only-—length, breadth, height—I deal
with time—duration—as well. In other
words, I deal with four dimensions instead
oi three. There is nothing curious about
this.* The surveyor’s world was built of
points in space, mine from points in space-
time, events. It may be somewhat new for
you to think of time as a geometrical rela-
tion, but it isn’t difficult. Take this dip-
the-dips. The track we have followed is a
geometrical path in space. But we have
progressed through time as well; we are
some minutes older than when we left our
starting point. And we can represent our
dual path through space and time in geo-
metrical form.

Einstein was one of the first to investi-
gate the geometry of space-time. He
found that there were certain general
mathematical relations that this geometry
must conform to. Out of several alterna-
tives he chose the simplest. This choice
was somewhat arbitrary. It is as though
I might say to you, some time when you
are at my house, “You are welcome to
leave In any way that you please. You
may climb through the chimney, jump out
of the window, saw a hole in the roof or
go out the door.” Of course, you may
adopt one of the three former alternatives,
but I think you would prefer the simplest
method.

So it is with Nature. While there are
complicated alternatives, it seems that she,
too, prefers the simplest, for the various
predictions of FEinstein upon that basis
have been amply verified by experiment.**

One of the chief consequences of the
Relativity “World Geometry” is that ob-
jects appear to attract one another, to a
first approximation, with a force that cor-
responds to Newton’s gravitation. ‘That is
why I say, “The most natural path of an
object is toward the center of the earth”—
the most natural hecause it is the simplest.

There 1s another way of looking at the
matter. Einstein's geometry, as I have
said, dealing as it does with space and
time, is a geometry of events.

L. (interrupting)—T don’t follow you at
all. T still don’t see how events and geom-
etry can be related.

R.—Very simply. Geometry, among
other things, treats of lines. The orbit of
a body in space is a line. The track of a
body through space-time is a line—a world
line (often called a geodesic). A (Fig. 6)
is the monkey-wrench dropped hy the care-
less airplane mechanic. Considered as a path

The idea was developed to some extent in
previous article. (Ed.)

Sce last month’s article,
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through space alone, the wrench will fall
in the straight line AB, striking the earth
at B, say 1,000 feet below, one minute later.
But A and B both have progressed through
one minute of time. Representing this by
the horizontal direction, B will have pro-
gressed* to B’ during the minute.

The “world line” of the falling wrench
will be AB’. After it strikes the earth it
remains motionless in space, though it
progressed in time to B”, If, however, the
sclid earth had not prevented, it would
have gone to C” in the interval. Accord-
ing to Einstein then, the path AB’ is the
most natural, the simplest thing that could
have happened to the wrench. Similarly
B C” is simpler than B’ B”, but the earth
prevents the motion. Nevertheless, the
wrench, in an attempt to follow the
“greased path” B’ C”, presses against the
earth with a force that you call gravita-
tion, but which actually originates in the
geometry of world lines. There is obvi-
ously a natural tendency for world lines of
different objects to intersect.

L.—TI think I understand it better now.
Your expression “greased path” helped me.
Do you not mean that among all the pos-
sible paths the wrench could have taken,
AD or AE for example, the smoothest
route of all was AB'?

R.—Correct.  The wrench could have
followed either of your paths only if some-
thing material, a gust of wind perhaps, had
caused it to deviate from its natural path.
Now you are able to sce why our ups and
downs on the dip-the-dips apparently pro-
duced changes in the earth's gravitational
force.

'(Nm't month, the Relativist and his two
friends ride the Merry-Go-Round.)

* Note that‘I do not say moved.
posed B stationary in space, for
simplicity,

I have sup-
the sake of
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IN order to eliminate all waste and

unsold copies it has become
necessary to supply newsstand
dealers with the actual number of
copies for which they have orders.
This makes it advisable to place an
o;der with your newsdealer, asking
him to reserve a copy for you every
month. Otherwise he will not be
able to supply your copy. For your
convenience, we are appending here-
with a blank which we ask you to
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to your newsdealer. He will then
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.Private Ailments

Give Strongfort A
Chance To Restore
Your Shaky Nerves

= If your nerves are all a jangle;
if you are fearful of everything—
afraid of everybody; if you have
gloomy forebodings; if your di-
gestive apparatus js all dis-
ordered; if you suffer from all
sorts of ailments; if you are
timid and nervous in “society;
if you haven’t the manly courage
| to yo after what you want—if
| you are lacking in all the manly
| attributes that win favor and
success in life, you are to be
pitied—you are on the toboggan,
plunging swiftly into mental and
physical chaos.

Do You Know
What This
Means?

If you allow this nervous con-
i dition to continue, it js going to
| lead you on to utter demoraliza.
tion and disaster! It will drag
you down and down-—at first
mentally and then physically
and then, worst of all-=spirit-
ually.  You will soon he a
shattered wreck, suffering the
torments of the damned, and it
will be only a matter of time
when, in hopelessness  and
R despair, You will become a_dere-
let, an outcast, a poison booze victim or a degen-
erate dope fiend; and then plunge down into the
hlack abyss.

Here’s a Helping Hand

Don’t go on slipping further and further ints the
canyon of despair. Don’t suffer all kinds of ailments
and become a wretched weakling. Don’t think your
case is hopeless. You are in no worse plight than
thousands ‘of men have been who came to Lionel
Strongfort for_help and who found in his Course in
STRONGFORTISM the rea! science of health and
strength, and who quickly turned face front and were
built up inte real men again.

STRONGFORT
Builder of Men

Strongfortism
Science of Health and Strength

STRON(_EFORTISM harms no one: it helps everyone
—that is the assurance given you. There are no
drugs, no dope, no patent medicine, no useless expen-
sive contraptions introduced or recommended. You
need have no doubt about it—no matter how you've
heen fooled by pretenders and quacks. Get right down
to brass tacks—give Nature a chance to rebuild your
waning powers.

Send for My Free Book

“Life’s Energy Through Strongfortism’’ is a revela-
tion of inside facts about the human body that makes
it a_priceless possession fo men seeking to banish
vitality sapping ailments and weaknesses unfitting
them for life’s duties and consequent mental depres-
sion. This hook points the way to a newer, better,
maore joyous life.

WRITE for your FREE copy TODAY. Don’t delay.
Use the coupon below.

TRONGFORT INSTITUTE

LIONEL STRONGFORT. DIRECTOR,
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DEPT. 948, “WNEWARK, NEW JERSEY. U.5.A.
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..Increased Height
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.. Great Strength
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Coal Miner's Job Safer Than Yours!

By Alvin F. Harlow

(Continued from page 411)

Government experts have had no respect
whatever for it, having repeatedly blown it
up with dust and gas, and inflicted other
indignities. An explosion due to anthracite
dust is practically out of the question, the
ignition point of the authracite dust and air
mixture being so high as to make it im-
probable that the dust will ever be fired
in the ordinary processes of mining.

One of the greatest nuisances under-
ground has always been the gases—most of
them noxious, even deadly to the human
organism, and some of them explosive
when igmted. Fire damp, for example, the
variable explosive gas, usually consisting
largely of light carburetted hydrogen, be-
came a nuisance early in the history of the
industry, and many men were killed before
its dangers were full understood. In the
first primitive pits and tunnels, gases were
a problem serious enough, but if they had
had the enormously complicated mine sys-
tems of today, extending several miles from
the shaft or tumnel mouth, they could not
lhave fought the hazard with the simple con-
trivances then in existence.

The first clumsy attempts at forced ven-
tilation of mines were being made four and
five hundred years ago; but fan ventilation
was not introduced into American mines
until about 1850. Previous to that time
our workings had been neither deep nor
extensive enough to make artificial ventila-
tion imperatively nccessary.

A hundred ycars and more ago there
were men employed called “candle watch-
ers,” who were highly expert in detecting
hy the appearance of the candle flame or
other open light the first hint of fire damp
in the mine air.  Then in 1815 Sir Humphry
Davy invented his safety lantern, in which
the flame was encased by a cylinder of
gauze through which the gas could not
penetrate.  This was until very recent ycars
considered the greatest hoon ever devised
for miners. But even it was not perfect.
1f the lamp should happen to be not prop-
erly assembled or if the gauze should
become torn, then it is no longer a safety
lamp; and furthermore, the gauze prevents
its giving forth a very brilliant light.

In recent years carbide or acetylene lamps
have been much used, but these also have
their disadvantages. The latest and best
idea for the individual light is the electric
lamp. This gives the most brilliant light
of any yet devised for use in mines and is
by all odds the safest. It is worn in the
usual place on the front of the cap and is
connected by an insulated wire with the
storage battery, which is preferably fas-
tened to the back of the man’s belt. The
battery casings of approved lamps are pro-
vided with locks; first, to prevent malicious
tampering with the battery; second, to
prevent the usc of the battery for firing
blasts; and third, to prevent accidental ig-
nition of explosives by inadvertent contact
with the battery terminal.

The lamps are turned in at night to the
lamp room and their keys are also kept
by the lamp room attendant. A card in-
dex of the miner and his lamp record is
kept by number. No matter what happens
below, the miner will never let his lamp
cet away from him: and in case of ex-
plosion, the lamap number often serves to
identify its bearer’s body. If a man's lamp
is not turned in at the end of a working
shift, the lamp house attendant at once
gives his name and working place to the
foreman of the following shift, so that he
may he looked up, lest he may have suf-
fered an accident.

Another great advance in safety has been
brought about by the invention of what are
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known to the mining industry as permis-
sible explosives. These are the result of
intensive study of the problem by the min-
ing and powder-making industries, and the
system first began to be used about 1902.

About four out of every ten of the more
disastrous mine explosions in this country
have been the result of ignition of gas or
dust by explosives. Black powder is the
most dangerous of all. It ignites very
readily, and being in powder form, is very
apt to be spilled in handling, and thus lay
the train for a serious explosion. It has
also a long, hot flame which is very apt to
ignite gas or dust. Very few coal oper-
ators whose mines are at all dusty or gas-
eous now venture to use black powder.

Dynamite is somewhat less dangerous
than black powder, but it too is very tricky
stuff, especially when it has been frozen or
when it is heated or when it beging to age
a bit; and it has a very hot flame.

The permissible explosives vary more or
less in their formulas, but at present they
are all made to conform to certain stand-
ards set by the Bureau of Mines. They
explode with a flame much shorter and
cooler than that of black powder and much
cooler than that of dynamite. When un-
confined they are difficult to ignite, and
are therefore far less likely to ignite gas
and dust; and many of them will not con-
tinue to burn unless continually reignited.
With their use accidental explosions are
very unlikely to occur.

Although the usc of these permissible
compounds is increasing rapidly, yet metal
mines and coal mines not gaseous or dusty
(anthracite mines in particular) still con-
tinue to use large quantities of black pow-
der and dynamite. But the specific rules for
handling them and other safeguards thrown
around them today are such, that even with
high pressure production and with the
mines extended into vast labyrinths strung
with trolley and light wires, the hazard
from explosives is not increasing but is
rather decrcasing.

One of the chief reasons for this is the
extreme care used in handling and trans-
portation. Magazines are strongly built,
barricaded and guarded and are remotely
located. A recent clever idea is that of
making the magazine roof of a special
concrete consisting of six parts sand to
one of cement. This would crumble to
dust in case of an explosion in the maga-
zine, and no large chunks of material
would be thrown about the ncighborhood.

Specially constructed closed cars are used
to transport explosives in and around the
workings, and are usually preceded by a
man carrying a red light. In these cars
no metal is used on the inside. A lining of
thoroughly seasoned wood, attached to the
body by wooden pegs and wedges, covers
all inside bolt-heads and other metal parts.
A layer of asbestos comes next and is held
in place by a second wooden lining, also
fastened with wooden pegs. Thus thorough
insulation is secured and there is no danger
of explosion from contact with live wires.

A severe test was made of a car of this
lind at an Illinois colliery. It was filled
with kegs of powder and loose powder was
poured all over and between the kegs. The
doors of the car were closed and copper
wire wound around the body in all direc-
tions. A current of 275 volts was then
turned through the wires: but though the
sides of the car were charred and some oi
the wires melted, no explosion resulted.

At least one State now has a law against
carrying explosives in mine cars hauled by
clectric locomotives, and many mines forbid
it. Men are not allowed to carry more than
cne day's supply of explosives into the
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mines, and there are many striet regulations
regarding blasting. In some of the most
up-to-date mines the blasts are not fired by
the miner himself but by a shot-firer—a
man appointed solely for that work because
of his long experience with explosives,
expertness in testing the air for gas before
firing a blast and general temperamental
fitness. The miner may be allowed to carry
his day’s supply of dynamite or other ex-
plosive to his working place, but detonators
are entrusted only to the shot-firer, who
must account for every cap and make for-
mal report of every one that is defective.
At many mines all blasts are now fired
just at the end of a shift, or if there is no
night work, they are set off after the men
quit work for the day. The use of hand-
lighted fuse is decreasing rapidly, being
replaced by electric firing, which is posi-
tive, instantaneous and permits the men to
be in safety before any move is made to
explode the charge. The battery or blast-
ing machine is locked, and no one but the
shot-firer carries the key.

The greatest difficulty found in dealing
with the hazard of explosives is that of
mnducing the workman to treat them with
due deference. Nowhere has the adage that
familiarity breeds contempt been more
beautifully demonstrated than in the miner’s
attitude towards the peevish and touchy
agents used in blasting. Here is one re-
lation where it would be supposed that
familiarity would breed respect; but in-
stead, we find that the old-style miner
would (and does yet at mines where he is
not properly coached and restrained) work
around loose black powder with a pipe in
his mouth; punch a hole in a powder can
with a blow from the point of a pick; open
cases of dynamite with a hatchet or a
hammer and chisel, both likely to cause a
spark if they strike a nail; send dynamite
down into the mines in the original box
with the lid removed, furnishing a finc op-
portunity for somebody to stand over it
with a lighted candle or torch and start an
explosion; put frozen dynamite inside his
shirt to thaw it; crimp detonating caps full
of highly explosive fulminates with his
teeth; throw a sack of dynamite down a
bank rather than have the trouble of carry-
ing it; cut fuse so short that if he stubs
his toe as he runs for shelter, he may not
arrive ; stuff sticks of dynamite into several
coat pockets or carry a bundle of them
swung under his arm, put blasting caps
into another pocket and a coil of {fuse
around his neck and thus laden, go stum-
bling through dark tunnels or climbing up
and down ladders, when a slip or fall
might set off a blast that would wreck the
mine, and leave perhaps not even a trace
of the human cartridge which caused it.

Among the ironclad rules now framed
to overcome this form of carelessness are
clauses forbidding the carrying of caps and
powder or dynamite together; imperative
orders that boxes of ecxplosives must be
cpened. with a wooden mallet and wooden
wedge; specifying the length of fuse to be
used; directing that fuse must be tested
every two weeks for speed of burning; in-
sisting that men handling explosives must
be able to speak English; forbidding the
use of frozen dynamite, and many others.
To supplement this rule-making, a con-
tinuous campaign of education is being car-
ried on by the National and State mine
burcaus, explosive manufacturers and trade
journals.

By these various means the danger from
explosives has been reduced to a minor
place among mining hazards. During a
recent ten-year period, when an average
of more than 900,000 men were employed
in the mines of the United States, the
deaths from the use of explosives averaged
216 per year, ot one for every 4,279 men
employed. In a group of ten of our larg-
est cities, persons were killed in almost the
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same ratio by automobiles; and this hazard
is increasing rapidly, whereas the death
rate from explosives in mines is slowly
decreasing. Today, therefore, the average
citizen runs an even greater risk of being
killed by an automobile than does the miner
by the explosives which he uses daily.

Dust explosions were formerly harder to
combat than those of gas; but in recent
vears a remarkable discovery has gone far
towards controlling them. This idea, when
fully and properly used, will practically
eliminate the hazard. The remedy is rock-
dust.

For a long time the only device that
anybody could think of to keep down coal
dust was water. Now, water is highly
desirable when drilling rock, especially in
metal mining, to hold down the sharp-
pointed siliceous dust which gets into the
lungs and tends to bring on miner’s phthisis
and tuberculosis. But it is extremely diffi-
cult to wet coal dust. It has been proven
that sufficient coal dust will lie dry upon
the surface of water to cause an explosion
if thrown into the air. It is also impossible
to make coal dust stay wet in a mine
through which the necessary ventilation
currents are constantly passing.

The only expedient left was to nullify
the explosive tendency of the coal dust. It
was found that this could be done by mix-
ing rock dust with it. The specific heat
of rock dust is low, and when half-and-
half mixture of rock and coal dust is
thrown into suspension in the air, the rock-
dust absorbs heat and lowers the tem-
perature of the flame of propagation below
the ignition point of the coal dust. Also
the particles of rock dust getting between
the particles of coal dust act as a cold
curtain, impeding the progress of the flame
from one coal atom to another.

It is declared that this remarkable rem-
edy—which has begun to be employed only
very recently in America, though some
British concerns have been using it for
fifteen years—will eliminate at least 85 or
90 percent of the dangers of a coal dust
explosion. Hereafter, such dust explosions
as may occur in coal mines should be small
and trifling affairs, attended by little if any
loss of life.

The-dust to be used should contain little
or no free silica, which is so detrimental
to the mucous membrane. Either limestone
or shale is good for the purpose. It is
ground extremely fine, and according to
the best practice a carload of it is sent
through the various tunnels at intervals of
a week to a month, according to conditions,
spraying the stuff on walls and floor with
an air ejector. Some assert that even a
ten percent mixture of rock dust with coat
dust will reduce the pressure and corre-
sponding violence of an explosion by 90
percent.

As an additional safeguard, quenchers, or
barriers of rock dust are placed at various
points in a mine so as to confine an
explosion to a small area. These cousist of
light shelves near the ceiling piled with
rock dust, or boxes full of it suspended on
pivoted supports. When an explosion of
either gas or dust occurs in the vicinity, the
air wave preceding the explosion upsets the
box or shelf and fills the atmosphere with
a cloud of incombustible material which
smothers the flame. Some German miners
even hang a small paper bag of the dust
at the mouth of a drill hole after it is
loaded. If the flame blows out of the
drill hole, the bag of dust, bursting, quickly
quenches it.

Other benefits are derived from rock
dust. About 90 percent of the light under-
ground is absorbed in the blackness of the
coal. Rock dust, especially if it is lime-
stone, is so light in color that a tunnel
coated with it 1s much better illuminated,
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increasing efficiency and decreasing the
pumber of accidents. As a fire extinguish-
er, rock dust is said to be safer than either
water or chemicals.

As to the expense, it is claimed that in
British mines rock dusting costs only one-
tenth of a cent per ton of coal mined. In
America its cost as spread over a period of
years will probably be no more than one
cent per ton. Some mines are now USIMG
what they call “mudite,” a mixture of rock
dust with a little earth and plenty of water,
which is sprayed on the walls of the mine
like paint, where it hardens and stays in
place better than the dry rock-dust. In
some cases a coating an inch thick has
been applied, and in addition to its other
functions, it is said to act as a preservative
for the mine timbers.

The Bureau of Mines, as well as other
authorities, declare that the majority of
accidents are preventable, and are due to
forgetfulness, carelessness or deliberate ig-
noring of safety rules and instructions.
The greatest difficulty is that of keeping
the human mind constantly on the alert
against danger. Among men who come in
contact with hazards daily for years, there
is not only forgetfulness but a disregard
of danger amounting to contempt. Many
a miner will calmly step over a barrier
upon which a danger sign is hanging and
walk into the forbidden entry, confident
that the danger is exaggerated, and that
even if it isn't, he can take care of him-
self. At bituminous mines which are gas-
eous the men are forbidden to take matches
or pipes underground; in some States this
is prohibited by law. But so persistently
do the men violate this regulation, that
many collieries in desperation, have found
it necessary to search the men’s pockets for
the tabooed article before they enter the
mine.

There are some foreign born miners who
are unfamiliar with the English language,
and some illiterates who are unable to
read and digest the safety instructions
and advice offered them. Many of foreign
stock are fatalists, who regard it as a
waste of time to take precautionary mea-
sures for or against the inevitable. In
their opinion, if a man’s death is not sched-
uled for today, he could lay a blasting cap
z-top of a can of nitro-glycerine and swing
a twelve-pound hammer on it with perfect
confidence that nothing untoward will
happen. Needless to say, it is difficult to
get this type of mind interested in safety
measures or precautions.

Tt is human weakness, therefore, which
counts to a considerable degree for the fact
that falls of material from roof or wall
cause the greatest number of deaths and
injuries in the entire mining industry.
About half the fatal accidents to men em-
ployed underground in coal mines and one-
third of those in metal mines result from
this hazard; also a large percentage of the
lost time. Many such accidents are diffi-
cult to foresee, it is true, but it is never-
theless true that a miner will often fail to
examine the roof and wall in his working
place for loose rock after a blast, or make
the inspection carelessly, perhaps tapping
the roof directly over his head with a pick
and bring down a loose flake or stone
large enough to kill him.

About 18 percent of the deaths in cpal
ntines are due to haulage accidents; that
is, men are struck or run over by cars,
crushed between cars or between cars and
walls. Haulage cauces relatively few fatal-
ities but many disablements. Next come
accidents from the use of hand tools, and
after this, injuries from falls, accidents
connected with machinery, electricity,
shafts, cages and so forth.

(To be concluded)
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Wood Turning
By H. L. Weatherby

(Continued on page 432)

perfectly round piece of glass will be the
zesult.

Turning the frame is done with the aid
of a chuck and the whole process is face-
plate work, which is a familiar operation
to the readers of these articles.

The first step in the turning is to turn
the back surface of the frame cutting the
rabbet which holds the glass, picture and
backing. This is, of course, taking it for
granted that a picture has been selected
and that the size is known; and that
a satisfactory piece of wood has been
mounted on a face-plate for this purpose.
At this time also the outside diameter and
even the opening, can be cut square if
care is taken that the frame does not jurap
off of the lathe and break up. A word
of caution is in order when considering
the opening. The cut should be made,
working from the middle out, otherwisc
a border frame may be the result.

After cutting the rabbet at least, remove
the frame piece from the face-plate and
attach to the face-plate a block that can
be used for a chuck. Turn this to the
exact size of the rabbet cut, which is also
the glass size, and carefully fit the chuck
to the frame. This should be a tight press
fit, or the frame will slip during the sub-
sequent operation, which consists in turn-
ing the beads, fillets or curves which make
the moulding. Cut the opening through,
if this has not already been done, sand-
paper and the job is ready for finishing.

The writer cannot help but feel that, for
most small frames of this type, a dull
black finish is the most satisfactory. This
is, however, entirely up to the builder, and
a stain and varnish finish or a polychrome
effect might suit better.

Plaques

S another suggestion as to what

may be done along the line of circu-
tar irames, the woodworker, who has a
lathe, may use it to get beautiful results
in making plaques. [For example: The
writer has prepared a great many imita-
tion miniatures by securing circular prints
representative of the miniature period
(such prints may be secured from firms
advertising in art magazines) and mount-
ing them on the surface of a turned
plaque, painting the curved surface with
an ivory enamel or lacquer and the frame
a black. After this had been allowed to
dry, the whole was given a couple of
coats of varnish and rubbed. The effect
is beautiful, the operations are simple, and
the possibilities are practically unlimited.
Paste may be used to fasten the picture
to the unpainted wood, or in case the wood
1s painted-first, varnish allowed to hecome
tacky before the print is applied will hold
it in place. In any event the print will
probably require one or more coats of
white shellac after setting; before it is
varnished, to act as a filler, before the
varnish is used on the outside.

For truly professional-looking work, the
turned frame answers the amateur’s prob-
lems, where it can be used, and it opens
up wonderful possibilities for the expres-
sion of ideas.

DON'T FORGET TO
VOTE!

If vou have not indicated to the
cditors just what kind of articles you
like best, don’t fail to mark ballot
appearing on page 427.
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In the September Issue of

AMAZING STORIES

GOLD DUST AND STAR DUST,
by Cyril G. Wates. This time our
first prize winning author tackles
the {ourth dimension—a favorite
subject about which so much is
written and so little is known. It
is no wonder the author finds it
necessary to put a detective on the
job.

THE RED PERIL, by Capt. S. P.
Meek, U. S. A, If it is interesting
to watch the advance of the Ma-
chine Age, it is equally interesting
and perhaps more important to give
a thought to the possibilities of fu-
ture warfare. Being an army man
himself, our author goes beyond the
“war in the air” period and shows
us possibilities far more dangerous.

THE YOUNG OLD MAN, by Earl
L. Bell. When the meaning of elec-
tricity is discovered, many new, and
today unthought-of, uses would
probably be found for it. TFor in-
stance, if by a strong enough elec-
tric shock life can be taken away,
might it not also be a means for
making or perpetuating life? It is
an interesting theme to play with
and Mr. Bell does so in a manner
absorbing to the reader.

OUT OF THE VOID (an inter-
planctary serial in two parts), Part
II, by Leslie F. Stone. The con-
cluding chapters of this story gain
momentum as they procced. The
adventures of Dana Gleason on this
planctoid heyond Mars arc particu-
larly fascinating because of the
wealth of scientific detail that is
included in the story.

THE DOG’S SIXTH SENSE, by
W. Alexander. What is it that en-
ables a dog to understand his mas-
ter's wishes and commands? What
would be likely to happen if this
extra sense—and there must be one
—were combined with man's intelli-
gence? Much might happen—and
much does happen in the story.

THE WHITE ARMY, by Dr.
Daniel Dressler. Even the layman
is greatly concerned over the
mechanism and mechanical arrange-
ment of various machines. Only the
human machine scems to be taken
entirely for granted and is treated
with a vast amount of indifference.
Yet it is the most marvelous ma-
chine of all, and as yet has not been
capable of reproduction in even the
slightest degree. Dr. Dressler, with
an expert's knowledge on the sub-
ject, weaves a romance around it
worthy of anybody's careful study.

THE CORAL EXPERIMENT, by
Alexander Snyder. If you are a
dentist you will be interested in the
story professionally. If you are not
a dentist, the interest will be en-
tirely personal. Anyway, you ought
to know what it is all about.
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money this way. Writetoday!

WRITE! 6\ ;
[
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Build This Model Au'plane
YOURSELF
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BELLANCA “Columbia”

True scale, exact replica, guarnxteed to fly,
with all materials and instructions, $9.00.

GET YOURS!

Send for your copy of our 56-page booklet
which contains the Sc1ent1ﬁc knowledge we
gained through 20 years’ experience in “model
airplane construction. It illus-

trates and describes famous

airplanes, also all parts required

by model builders, expexlmcntexs C
and inventors. This booklet is

mailed to you upon receipt of..

Your dealer can supply you. If not, write us.

U. S. MODEL AIRCRAFT CORP.
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Course tor men of ambi-

EIectr'cal tion and limited time.

Over 5000 men trained.

Condensed course in_Theoretical and Practical Elcc~
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subjects of Mathematics and Mechanical Dtfawing.

Students construct motors., install wiring. test elec-

trical machinery. Course designed to be completed
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BLISS
ELECTRICAL SCHOOL

Prepare for your profession in the
most_interesting city in the world.
Catalog on request,

149 Takoma Ave.. Washington, D.C.

FREEBOOK TELLS HOW

You can quickly qunhfy for po-
sitions  paying $50 $250 a
week in MMotion Pl(‘ture, Com-
mercial or News Photography
and Projection, or start your own
business. No experience needed.
Camera or Projector Given
Learn at home or in our great
New York_ Studips. Write for
Big Free Book of amazing op-
portunities. Job  Chart and
Camera or projector offer.

N. Y. Iastitute of Photography
Dept. A-908, 10 W. 33rd St., New York

Science and Invention

September, 1929

Home Movies
By Don Bennett

(Continued from page 421)

road, the camera shifts, approaching the
fork but on the other road is papa in his
car urging his driver to hurry and catch
those young fools.

At the interscction is a line of trees that
screens each road, cars on one road can't
see cars on the other until they reach the
intersection. The camera shifts again, this
time so that we can see .down both roads
and we discover the two cars rapidly ap-
proaching the intersection—they pass the
trees and discover cach other but are going
too fast to swerve, they crash, a flash, and
a black pall covers the whole scene. It
slowly clears and we see the wreckage in
the middle of the scene, papa and his chauf-
feur ringed with tires, faces black and
sooty, their clothes in tatters, looking at
each other. Over them in the background
are the two kids running down the road,
papa and the driver relax into oblivion and
we fade out.

Slapstick and hokum, you say. But from
such situations as this you will derive much
{fun and enjoyment, both in making and in
showing, and it gives one good experience
for tackling heavier problems of drama.

Let’s analyze this episode from the pro-
duction standpoint, and sec just how it was
done. The first two scenes are easy, the
camera is mounted on the running board
of the car for the moving shots. The ap-
proach of the two cars requires careful
timing and rehearsal as well as expert driv-
ing. If your drivers are not expert enough
to handle the situation, have them start
from a collision position and rapidly back
away from the camera. The camera of
course must be upside down for this shot,
so that the cars going backwards will ap-
pear to go forward. Or you can use your
mask box (described in May, 1929, issue),
cutting off half the scene for each exposure.
This requires very careful timing or the
cars will not crash. Use it only if you
cannot get the smash-up any other way.
Now comes the trickery. When the cars
meet at the intersection they should both
swerve so that they almost collide and
then sheer off. The expressions of your
actors must fit the scene of course.

Now plant an old wreck so that it looks
like two. A trip to the local junkyard will
secure a fine looking wreck for practically
nothing. Lay some torn cloth on the wreck,
have eight or ten tires lying around and
any odd bits of junk that are available.
Have the actor who plays papa bring an
old suit along and tear one sleeve out of
it, cut it into ribbons and wreck it com-
pletely in every way you can find. Do the
same to the chauffeur’s clothes. Blacken
their faces and lay them in the wreck in
as grotesque a position as possible, even
upside down. Then put a short smoke-pot
in the wreck and light it. It will lay a
lieavy smoke over everything. As soon as
it has started to burn out, start the camera.
This will give you a black screen and as
the smoke blows away your wreck will
uppear and as soon as the smoke is cleared

way sufficiently, start the boy and girl
runnmOr down the road. They, too, have
been Concealed by the smoke. When all
desirable action has been recorded, fade out.

Now for the editing. When the two cars
are closest together, cut the film and splice
on two or three frames of clear film. That
is the explosion. Then take the film where
the smoke has started to clear away and
cut it about two feet before anything is
discernible through the smoke. Splice this
to the two clear frames and your film is
complete. A somewhat better effect is ob-
tained by using a white smoke bomb which
contains phosphorus and emits an opaque
white smoke screen. In this case two
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- has the Words “The End.”

bombs are necessary, one exploded at the
moment of impact and the other before you
start the camera when the wreckage’ is
revealed.

~Going from the ridiculous to the sub-
lime, very pretty effects may be obtained
with smoke-pots, as they can be used in
many ways. There are several ways of
setting the stage and carrying out the ac-
tion, but we will consider just one, an
introductory episode for a film concerning
a fishing trip. This episode also includes
the main title of your film as well as the
end and will not consume more than twenty
or thirty feet of film.

The scene fades in on a man reclmm«r
against a tree. He is dressed in 0utd001
garb, various accoutrements of the fisher-
man lying on the ground around him. He
is sleeping but has been nodding only 2 few
minutes, as his pipe still smoulders in his
hand. A wisp of smoke arises from it.
Near his feet is a fire on which he has
evidently just piled some wood. As we
watch it starts to throw out a heavy column
of smoke which gradually covers the scene.
A tiny wood-sprite emerges from the smoke
and gestures that he is going to play a
trick on the fisherman, pointing down to the
position the fisherman occupied before the
smoke obscured him. ¥e reaches down and
picks something up, it is a letter “F.” He
langs it up on the air and reaches down
again, picking up “I” and so on, until he
has hung the words “Fish Stories” up on
the curtain of smoke. Then he vanishes
and the words fade out. (Fig. 3.)

Here is how you do it. The fire conceals
a smoke-pot which is lighted by remote
control. If the smoke does not cover the
whole screen, have a still camera set up,
covering the same angle as your movie
camera and snap a still. The wood-sprite
is of course double exposed on the black
portion of the film against a black curtain
and the letters he hangs up are painted
white on cardboard. The letters are hung
on a black wire or two wires strung in
front of the curtain and the cards have
hooks on their backs for support. If the
smoke has completely covered the scene,
you simply fade in on the sprlte in any
portion of the scene, and he carries out his
action, until at the end he steps behind a
black “flat” and disappears from sight,
after which the letters fade out. (Fig. 4.)
1{f the smoke has only covered part of the
scene, the sprite must confine his action to
that part covered by the smoke, and as a
safety precaution mask off the other por-
tion, so that it will not be fogged. The
use of a gauze on the first exposure will
lieighten the beauty of the scene.

While our “sleeping fisherman” is still
in position, we start another smoke-pot.
fading in just before it is ignited, but with
the camera upside down. We then double
expose again on our Sprlte but this time he
This must also
be made in reverse motion and therefore
all his actions must be the reverse of the
way they appear on the screen. Suppose
we want to fade in on the title, then have
the sprite take the letters away and dis-
appear, the smoke returns to the firc and
the fisherman:wakes up and rubs his eyes.
Then, on the start of the scene, that is.
where we fade in on the fisherman, have
him rubbing his eyes and stretching, then
be relaxes and goes to sleep. With our
camera still upside down, the spritc appears
as if by magic, merely by stepping out from
the flat, which should be on another part
of the set and hangs the letters up and
then we fade out. The effect on the screen
is as described above.


www.americanradiohistory.com

September, 1929

Many other settings can be used with this
as a basis; in fact, a whole story can be
carried through by merely fading out on
the sprite and fading in on a story. This
will be a dream sequence and is ended, the
same as the other episode was ended, by
having the sprite in pantomime express his
approval or disapproval of the story and
then, as he disappears, the smoke returns
to the fire and the actor wakes up in won-
derment at his surroundings. A cut from
reverse to normal action is casily made in
a case like this by inserting a close-up to
cover the change or discrepancy in match-
ing the camera angle. The camera may
then be placed right side up and the action
resumed in normal direction.

(George Blake and his shadow, Jones,
were absent this month on their respective
vacations, but a “wish vou were here. Good
movie weather” postal advises the Editor
that Blake is going to tell us a lot about
capturing autumnal colors next month, both
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Let us train you to fill one of these Big Pay Jobs.

Complete Ground Course—We put you
through a complete Ground Course on
actual planes furnished by the Lincoln
Aircraft Factory, Teach you to repair
aero motors, emphasizing the Wright
Whirlwind. This is one of the few
civilian air schools possessing a Wright
engine. We teach you to construct and
repair wings, fuselages, ribs, etc.

Complete Pilot Course—You learn to fly

correctly from the start. Learn to handle
a plane safely uander all conditions. Our
training planes and pilots are al Govern=
ment licensed by the U. S. Dept. of Com~
merce. Our pilots have taken up more
than 100,000 passengers from our airport
without a single accident.

Write Today for FREE full information
about courses, low tuition and the Story
of Lindbergh training at Lincoln!
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1l Gerber Monoplane—set of Blue-
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THE RADIO NEWS FOUNDATION
TUNER. A tuning unit embodying ex=
tremely compact design and incorporating
the new A. C. screen=grid tubes, power
detection, plug=in coils to cover a wide
range of wave=bands. This unit has been
designed especially " for adaptability to a
wide variety of uses; a feature to gladden
the heart of the dyed=in=the=wool radio
experimenter,

WHY NOT GET THE UTMOST FROM
RADIO ON YOUR PLEASURE BOAT?
Lloyd Jacquet points out some of the
uses and pleasures—as well as some of
the pitfalls—of radio as it applies to
pleasure=boating.

WHAT HAS BROUGHT RADIO TUBE
PRICES DOWN? A pictorial description
of the ingenious machinery and produc-
tion methods which have made your ra-
dio tube dollar worth ten times what it
was a few years ago.

FACTORS AFFECTING THE INSTALLA~
TION AND SERVICING. OF SOUND
AMPLIFIERS. This is the second of a
series of articles by S. Gordon Taylor
and takes up the practical angles which
must be considered by local servicemen
who wish to capitalize the decidedly
;v_orth-while business in their communi~
ies.

DR. LEE DeFOREST WRITES THE REM-
INISCENCES OF A RADIO PIONEER.
All the way back to the early days of
trying to put the first soprano voice on
the air by means of an arc transmitter,
as well as some of the pioneering which
has lead to developments far afield from
the original experiments,

FOR REAL THRILLS, GET DOWN IN
THE AMATEUR WAVE BANDS. Lieu-
tenant Wenstrom writes of the fascina=
tions of amateur radio, both as a spare=
time hobby and as a service of immense
value in times of disaster as well as in
the more thrilling field of communication
with explorers in all parts of the world.

223 Aircraft Bldg.

LINCOLN AIRPLANE SCHOOL
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T’Il Start You Without a Doliar.
You'll make $85 weekly, taking orders
for finest shirts, ties. Free Outfit. Dept.
P(.: 9, Rosecliff, 1237 Broadway,N.Y.

Money Making Opportunities

Sell all wool highest vaiue $19.95
suits. $4.00 Commission. 9x 13 big
samples, Line free. Davis-Rogers
Tailoring, 901 _W. Adams, Chicago.

Big Money Maker Tailoring Line.
Pays 84 to $7 an order. Quality Suits,
‘Topeoats, Overcoats. Free suits to
Droducers. Giant outnt free. Dept.
PC-9, Olympic, 5th Avenue, cor.
19th Street, New York.

Win Big Pay with New Shorthand.
Written in ordinary A-B-C's. Learn
its fundamentals first evening. Write
shorthand in few hours. Send for Free
book!_ Speedwriting, Inc., 200 Madison
Ave., Dept. BM-5242, New York, N. Y,
WePut You in Hosicry and Lingerie
business! Make 895 weekly. Youdon't
need experience or money—we furnish
everything—840 worth actualsamples.
Noe-Equl, Dept. 113, Reading, Pa.
iIf You Are 40 or More, and Want
$35 weekly for dignified spare time
work, with splendid Guaranteed House-
hold Products Line, Write Blair Labo-
ratories, 12-M-14 Lynchburg. Va.

Withoutonecentinvestment make
$65.00 every week selling finest work
pants made. Every man buys 3 pair
for §5.50. Outft Free. Dept. L.C.S. 9,
Longwear, 489 Broome St., New_York.
MakeBigMoney. Sellshirtsandties.
Tailored broadcloth, 3 for $6.95, com-
mission_$1.50. Beautiful Rayon lined
ties. Outfit Free. Dept. BCS9.
Big Bob, 489 Broome St., New York.
Make Big Weekly Earnings. Be a
children’s wear specialist. Mothers buy
on sight. Free outfit. Dept. PC-9. Bob-
by & Jane, 303 4th Ave. New York.
Hotels Need Trained Executives—
Nationwide demand for trained men
and women; past experience unmneces-
sary. We train you by mail and put
you in touch with big opportunities.
Write at once for particulars.

Lewis Hotel Training Schools;
Room BR-W637, Washington. D. C.

Agents sell personal Christmas
Cards. Full comm,.in advance. Wede-
liver and collect. Samples Free, Hill
Studio, 272 Lafayette St., New York.
America’s Greatest Tailoring line
free; 175 samples; guaranteed pure
virgin wool; tailored to order; low price;
big commissions daily; also ¢ash bonus;
et outfit now, Address Dept. 201,
oodwear, 844 Adams, Chicago.

$8 Daily showing friends, neighbors
our all wool made-to-measure clothes
823.75. Everything furnishedFree, Your
profit in advance. Write for details,
Falrbanks, 2307 Wabansia, Chicago.
Agentsearnbigmoneytakingorders
beautiful Dress Goods, Silks, Wash
Fabrics, Hosiery, Fancy Goods. 1000
samples furnished. National Importing
Co.. Dept. V 89. 573 Broadway, N. Y,

SellThrecBeautifulDresses for$5.00
with dollar profit for Yyourself. Amazing
proposition—workera earn $35 to 875
weekly. Yourown clothingFree. Malloch
Frocks,Dent. 9-P, Grand Rapids, Mich.
A Paying Position Open to Repr. of
character. Take orders Shoes-Hoslery
direct to wearer. Good Income. Perma-
nent. Book ‘Getting Ahead” Free. Tan-
ners Shoe Mfg. Co. 2149 C St. Boston.
Sell 2 sults for $34.50. Big Advance
commissions. Build permanent business.
Become dist. mgr Liberal guarantee
means 1009 repests. Rex Woolen
Corp., Gmncf Rapids, Michigan.

We Start You Without a Dollar.
Soaps, Extracts, Perfumes, Toilet
Goods. Experience unnecessary.Carna-~
tion Co., Dept. 670, St. Louis, Mo.

If you want to make $15 profit aday
and get 8 new Ford Tudor Sedan free
of cost, send me your name immediate-
ly. No experience necessary. Particu-
lars free. Albert Mills, 3786 Monmouth,
Cincinnati, O.

Big Pay Daily, selling Shirts,Pants,
Overalls, Sweaters. Leather Coats,
Lumberjacks, Underwear, Hosiery,
Playsuits! Outfit Free. Nimrod Co..
Dept.85. 4922-28LincolnAve.,Chieago.

You Don’t Need Moneh
of experience. We put you in Men's
Shirt—Tie—Underwear Business. You
make $4.50 every hour easy. Spare
time or fuil. Write Now! Vanderbilt
Mills, Dept _134-P, 29 W, 32nd
Street, New York, N. Y.
Earn $100 Weekly Sclling Banks,
business, professional and society peo-
ple. America’s greatest Xmas Greeting
Cards. Large cash commissions daily,
liberal monthly bonus and samples to-
gether with fullinstructions sent Free.
If you want to earn $2,000 before Xmas
apply now to Megr., Dept. M-1, Process
Corporation, Troy at 21st Cbicago.
$100 weckly selling all-wool union
made-to measure suits and overcoats at
$23.50 up. Build big repeat business.
Big pay daily—monthly bonus extra.
Large samples Free. W.Z.Gibson, Inc.,
500 S. Throop. Dept. J-672, Chicago.
Something New

No house to house Canvassing. A
Droposltion in which you can bulld
up real business. No Investment.
Badger Company, Fort Atkinson;
Wisconsin.
$95.00 weekly selling union made-
to-measure, all-wool suits and over-
coats at $25, $30, $35. Biggest commis-
sions pald daily. Extra bonus besides.
Writefor details. Nearly 200 pure-wool
{abrics Free. Pioneer Tailoring Co.,Con-
gress & Throop, Dept. J-1272, Chicago._
Forest Ranger jobs pay $125—$200-
mo. Home furnished; plenty hunting,
fishing, trapping. Write Norton Insfi-
tute. 1523 1'emple Court, Denver, Colo.
A Business of Your Own, Bankrupt
and Bargain Sales. Big Profits. Westart
you, furnishing everything. Distribu-
tors,Dept.279,429 W .Superior,Chicago.
Women 18 to 45 wanting to increase
their income. Pleasant work. Will not
interfere with present duties. @ Write

rown Co., Dept. A, Paduecah, Ky.

Make $12 a Day and get new Ford
sedan Free, taking orders for fine,
all-wool, union-made, made-to-measure
suits at $23.50up. Biggest commissions
paid. We train the inexperienced. Fine
carrying-case outfit of large real cloth
samples free. Spencer Mead Co_, Har-
rison & Throop Sts., D't.J-972, Chicago

W't'd immediately. Men-Women,
18-55, qualify for Gov't. jobs; $125-$250
mth. Paid vacations. Thousands need-
ed. Instruction Bureau, 137, St. Louis.
Free Sults earned by 67 men plus
cash profits of $75.00 to $425.00.
Nationally known line, Great Western
Tailoring Co., Dept. 305, Chicago.
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Television in Color

By Dr. Herbert E. Ives

(Continued from page 401)

the scanned object, one bank diagonally to
the right, and another bank diagonally to
the left, so that the cells receive light
from bhoth sides of the object and above.
In placing the cells they are so distributed
by color as to give no predominance in
any direction to any color. In addition
1arge sheets of rough pressed glass are set
up some distance in front of the cell con-
tainers so that the light reflected from
the object to the cells is well diffused.

The television signals produced in the
color sensitive photo-electric cells through
the color filters are no different elec-
trically from those used in monochro-
matic television. Three sets of amplifiers
are required, one for each color, and three
communication channels in place of one, but
the communication channels are exactly
similar to those which were used with the
same scanning disc before.

For color television the three images
must be received in their appropriate colors,
and viewed simultaneously and in superpo-
sition. The first problem was to find light
sources which, like the neon lamp previ-
ously used, would respond with the requisite
fidelity to the high frequency signals of
television, and at the same time give red,
green, and blue light. With such lamps
available a decision would have to be made
as to how the three colors could best be
combined to form a single image.

Several methods of reception are possi-
ble. For displaying the transmitted image
to a large audience a grid* could be em-
ployed similar to that used for the earlier
demonstration but it would consist of three
parallel tubes instead of a single one.

Thus far the television images have been
received in a manner similar essentially to
our method for monochromatic television.
The surface of a disc similar to that used
at the sending end is viewed, and the light
from the receiving lamp is focused on the
pupil of the observer’s eye by suitable
lenses. To combine the light of the three
lamps, they are placed at some distance
behind the scanning disc and two semi-
transparent mirrors are set up at right

angles to each other but each at 45° to the
line of sight. One lamp is then viewed
directly through both mirrors and one lamp
is seen by reflection from each, as illus-
trated by the accompanying diagram.

The matter of suitable lamps to provide
the red, green and blue light has required
a great deal of study. There is no diffi-
culty about the red light because the neon
glow lamp which has been used previously
in television can be transformed into a suit-
able red light by interposing.a red filter.
For the sources of green and blue light
nothing nearly so efficient as the neon lamp
was available. The decision finally made
was to: use another one of the noble gases
——argon——whlch has a very cons1derable
number of emission lines in tlie blue and
green region of the spectrum. Two argon
lamps are employed, one with a blue filter
to transmit the blue lines and one with a
green filter transparent to the green lines
of its spectrum.

These argon lamps unfortunately are not
nearly so bright as neon lamps and it was,
therefore, necessary to use various expedI—
ents to increase their effective brilliancy.
Spec1a1 lamps to work at high current den-
sities were constructed with long narrow
and hollow cathodes so that streams of cold
water could cool them. The cathode’ is
viewed end -on. This greatly foreshortens

* BTLL RECORD, D[av, 1927, page 319.

the thin glowing layer of gas and thus in-
creases its apparent brightness. Even so
it is necessary to operate thesc lamps from
a special “I” tube amplifier to obtain cur-
rents as high as 200 milliamperes.

Standard Scanning Disc Used

THE receiving apparatus at present con-
L sists of one of the 16-inch television
discs used in our earlier experimental work.
Behind it are the three special lamps and a
lens system which focuses the light into a
small aperture in front of the disc. The
observer looking into this aperture receives,
through each hole of the disc as it passes
by, light from the three lamps—each con-
trolled by its appropriate signal from the
sending end. When the intensities of the
three images are properly adjusted he
therefore sees an image in its true colors,
and with the general appearance of a small
colored motion picture.

Satisfactory television in colors is a far
more difficult task than is monochromatic
television. Errors of quality which would
pass unnoticed in an image of only one
color may be fatal to true color reproduc-
tion where three such images are superim-
posed and viewed simultaneously. In three-
color television any deviations from correct
tone rendering throw out the balance of the
colors, so that while the three images might
be adjusted to give certain colors properly,
others would suffer from excess or defi-
ciency of certain of the constituents. A
further source of erroncous color exists at
the scanning end. If the light from the
object were not distributed equally to all
the cells, the object would appear as if
illuminated by lights of different colors
shining on it from different directions.

Color television constitutes a definite fur-
ther step in the solution of the many prob-
lems presented in the electrical communica-
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This diagram shows clearly hoav the three
light beams from the red, green and blue -
filters and their associated tubes are all
gathered together and wieawed simultane-
ously through a single hole in the scanning
disc at the receiver. There are 50 holes
in the whirling disc, but at any given in-
stant all three color beams are wisible, in
their respective strengths. Lenses and a
diaphragm help to make the image clearer.

tion of .images. It is, however, obviously
more expensive as well as more difficult
than the earlier monochromatic form, in-
volving extra communication channels as
well as additional apparatus.

LATEST TELEVISION NEWS

appears every month in the columns of this
magazine. If you have an efficient 'television
receiver, send photos and’ descnptmn of it te
the Editor.
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The Radio Robot

By J. E. Smith
(Continued from page 439)

using a pair of wires a condenser can be
tested for leakage by impressing any volt-
age from 0 to 200 volts direct current
across it and then noting the milliammeter
reading. Any kind of condenser, variable
or fixed, may be tested for short circuits.
The method of procedure is to plug tester
cord into house lighting circuit and hook
the test wires on two binding posts after
inserting a vacuum tube in a socket and if
it shows filament emission, then open a
double pole double throw switch and bring
the ends of the wires in contact with the
rotor and stator plates of the condenser.
A reading on the milliammeter indicates
a short-circuit; absence of a reading sug-
gests that the condenser is not a fit subject
or patient for a radio hospital. A source
cf alternating current voltage is also pro-
vided for testing condensers; there being
high voltage and low voltage switches
available for testing, as well as a shunt
switch for the milliammeter when using
direct current as rectified by a vacuum tube
of any type.

This test kit provides both direct current
and alternating current voltmeters. The
latter, with a range from 0 to 6 volts, may
bte employed for testing both a.c. and d.c.
receiving sets, For instance, in testing
transformers of a.c. receivers, connections
are made to the two posts of the a.c. volt-
meter and the condition of the secondary
windings of the transformers is revealed.
Also, a test can be made to determine
whether the voltage of the filament wind-
ings 1s correct for the type of vacuum tube
employed. The same wires and same set-up
may be used in diagnosing the troubles
ol loud-speakers, telephones, choke coils,
and other types of coils. A milliammeter
reading indicates that the circuit of the
coil under test is in satisfactory operating
condition ; at least, it gives proof that wire
in the coil is not broken.

In an attempt to confound the manifold
and almost uncanny performances of this
mechanical and electrical trouble-shooter,
the writer inquired of the designer what
provision had been made to test shielded
grid vacuum tubes. Quick as a flash Mr.
Stair offered a somewhat improvised meth-
od and yet an effectual one. By use of
an extra piece of wire, e pointed out, the
four-element tube could be subjected to
test by associating the two grid elements
and thus short-circuiting them. Then,
search for “shorts” in the other tube ele-
ments and after bringing the wire in con-
tact with the plate, if there is no light
in the tiny automobile lamps on the test
hoard, the shielded grid tube is not short-
circuited. In addition to this test and those
already enumerated, there¢ are three termi-
nals for testing batteries.

This radio Robot can subject the entire
receiving set to the searching “eye” of a
trouble-shooter, with a minimum disturb-
ance to the completeness of the set. The
two voltmeters and one milliammeter, when
applied independently, determine the volt-
ages of A, B and C batteries. A flexible
five-wire lead and plug with adapters to fit
all racdio sets is easily plugged successively
into each socket of the radio set. The A
battery, its lead wires, and the rheostat of
cne vacuum tube are examined and their
condition revealed at a single reading. Sim-
ilarly. by use of the direct current volt-
meter, the conditions of the B battery or
B eliminator unit and the primary winding
and the loud-speaker are checked at one
reading. And, finally, the milliammeter
causes to pass in review the condition of
the grid bhiasing battery as well as the
condition of the secondary of the preceding
transformer.
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LOOK AT THIS PHENOMENAL VALUE!

Height 42"
Width 25%"
Depth 197

Model K-5

i List Price $175.00

(without tubes)

' KOLSTER

Electro Dynamic Reproducer
| Combined with 210 Power Amplifier and “B” Supply Unit

This famous genuine Kolster K-5, AC Electro-Dynamic Reproducer is
complete with a 210 Power Amplifier and “B”
contained on a steel frame.
45 lbs. without the Cabinet. The Cabinet itself is Pencil-Striped Walnut,
beautifully designed with Cathedral grille.

If desired, the 210 Power Amplifier will also supply 22, 67 and 90 volts
“B” current, sufficient for any set using up to 8
age regulater tube, UX-874, maintains the “B” voltage silent and steady.

This Electro-Dynamic Reproducer can be used with any battery or AC
set, replacing the last audio stage, or be used with all tubes of the set.
Wherever used it will bring out every shading and range of tone; every

note is reproduced with utmost faithfulness, pure and undistorted.
modernize any radio receiver. .

Uses 1—UX-210, 2—UX-281 and 1—UX-874 tubes.

A 20-ft. cable is included with each instrument.
50-60 cycle, 110-120 volt AC current.

Brand new in original factory cases and guaranteed.
has factory guarantee tag enclosed.

AMERICAN SALES CO,, 19-21 Warren Street, New York City

Supply Unit all self-
This real fine matched rugged Unit weighs

tubes. An automatic volt-

It will

Operates direct from

Every Reproducer is serial-numbered and

§49.

Never

Before

A BIGGER JOB—and youw’re the man

Are you hunting a bigger job, or does the bigger
job hunt you? Why waste years learning through
routine work, when you can acquire at home in a
comparatively few months the specialized know!l-
edge which brings promotion and salary increase?
Thousands of men have increased their incomes
by home-study business training under the

LaSalle Problem Method. Let us show you how
you can do just as well or better. The coupon
will bring you complete information, together
with details of our conventent payment plan; also
Your free copy of a remarkable book—""T'en Years®
Promotion in One.” Make your start toward that
bigger job today.

— — —— —— == —— —— — Find Yourself Through LaSalle! — == — ——— e e —

LASALLE EXTENSION UNIVERSITY, Dept. 9384dR CHICAGO

The World's Largest Business Training Institution

Tell me about your salary-increasing plan for my

t in the b field checked. Send also copy of

**Ten Years’ Promotion in One,”’ all without obligation.
0O Business Management
0O Modern Salesmanship

0O Industrial Management
0 Banking and Finance

[0 Business English
0O Commercial Spanish

0O Higher Accountancy 0O Modern B
0O Traffic Management

{J Railway Station Management
0O Law: Degreec of LL.B.

[0 Commercial Law

Name

i Corresp
0 Modern Foremanship

{ Personnel Management
0O Expert Bookkeeping

O €. P. A, Coaching

d 0O Effective Speaking
0 Stenotypy—Stenograpby
0O Telegraphy
0O Credit and Collection
Correspondence

Present Position

Address.

Do Your

Dwn

Now!

Electric Nickel Plating

Introduclory
Oiffer

Nickel. Brass,
Copper, Silver,
ete.

No experience required.

your Automobile,

e —

RE YOLR OWX BOSS!
A to AGENTS,
\® 30-Day Trial

— ¥ Offer
Thousands in Service since 1924

Make $150 to $500 a Week

Do YOUR OWN Electro-Plating in Your Home
Garage, Office, or I'lace of Business.
Brass, Copper, Silver or Gold.
Electrie Tixtures,
TUrns, Surgicai and Dental Instruments, Utensils laree or small, Iron Stoves, Music Instru-
ments; recondition worn plating or plate New Work; do it Instantly without interrupting:
= the Service or without removing the parts to be plated with the

ALADDIN PORTABLE ELECTRO-PLATER

Simple and Lconomical to operate.
Perfeet and Durable Work can be done.

Flus Pestaga

Electrieally Deposit Metal—Nickel .
You can Successfully do all the plating on
Faueets, Spoons, Forks, Chandeliers,

Taols, Coffee

{
Not a toy, but a practical Plating Outfit with whinh!

Positively Guaranteed to do as we claim. BE

Build up a Profitable Aladdin Electro-Plating Business of your
This offers wonderful ECON:
Thousands in Sery
Today.

P. J. F. BATENBURG, Dept. 110, RACINE, WI1SC.

OMY to users and BIG MONEY-MAKING possibilities |
i b Write for FRFE Dooklet and Testimonials .'md‘

AGENTS and DEALERS WANTED EVERYWIERE.

mazing new book,‘“Safe Counsel,

ust out, tells you the things you want t

now straight from the shoulder. Givesad
vice to newly married. Explains anatomy of
i taws of Sex-

Life’s Secrets!

it Life, mi to avoid, pr .
gt ete_Contains 9 startling sections: 1—Science
- f el © Bugenics, 2-Love, 3~Marriage, 4—Child-
Lirth, 5 —Family Life. G—Sexual Science, 7—

Diseases and Disorders, S—Health and

Hygiene, 9—Story of Life. In ali, 104 chap-

ters, 77 illustrations, 512 pages. Examine

at our risk. Mailed in a plain wrapper. N

SendNo Money

Write for your copy today. Don’t send a
cent. PnyMpostman on‘l{(fl.os. plus postaxe,
on arrival. Money refunded if not satisfactory.
FRANKLIN PUBLISHING CO.
Dept; 6115. 800 N. Clark St., Chicazo. Iil.
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Real Gas Engine Flies .
Model Airplane 1 Mile

At last! A practical engine
(not an experiment) has been
perfected to fly model airplanes.
Develops %5 h. p. Will also run
small rowboat or light motor
cycle. |
FREE Send at once for FREE il- [i

lustrated Bulletin No. 46. |
Special discount to schools and model
clubs. Dynamic Mfg. Co., Monadnock
Bldg., Dept. 103, Chicago. -
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A Test Every Bladder
Sufferer Should Make

Medical authorities agree that 65% of
all men past middle age (many much
younger) are afflicted with a disorder of
the prostate gland. Aches in feet, legs
and back, frequent nightly risings, sciatic
pains, are some of the signs—and now a
well-known American Scientist has writ-
ten a remarkably interesting Free Book
that tells of other symptoms and just what
they mean. No longer should a man ap-
proaching or past the prime of life be
content to regard these pains and condi-
tions as inevitable signs of approaching
age. Already more than 50,000 men have
used the amazing method described in this
book to restore their health and vigor—
and to restore the prostate gland to its
proper functioning. Send immediately for
this book. If you will mail your request
to The Electro Thermal Company, 4521
Morris Avenue, Steubenville, Ohio—the
concern that is distributing this book for
the author—it will be sent to you abso-
lutely free, without obligation. Simply
send name and address. But don’t delay
for the edition of this book is limited.

If you live West of the Rockies, mail your inquiry to

The Electro Thermal Co.
303 Van Nuys Building, Dept. 45X

LOS ANGELES, CALIF.

Start to Play—
Very First Day

Be the life of the party. Xylor-
imbists make $§5 to §25 a night. i
No knowledge of music required.
Wonderful for home. Free, easy
lessons; five days’ trial; a year to

pay. Send Coupon for
BIG FREE BOOK! ¥

J. C. Deagan, Inc.. Dept. 1566-A, 1770 Berteau Ave., Chicago
Send me, without obligation, full details of Free Trial offér

and easy, payment plan on the Deagan Xylorimba,
Name
Address
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BOOK REVIEW

ASPECTS OF SCIENCE, Second Series,
W. N. Sullivan. Stiff cloth covers,

5”x7/ 205 pages. Published by Al-
fred A Knopf New York City. Price
$2.50.

Fifteen essays incorporated in this volume
cover a wide field, such as is indicated by the
following titles: On Being Oneself, On Pri-
vate Universes, Relativity Theory, Structure
of the Atom, The Materialist Creed, The Sci-
ence of Everything, which are among some of
the chapter headings. The main theme illus-
trated in these essays is that science depends
not only upon the nature of the external world
but also upon the constitution of the human
mind.—P. L. W.

SCIENCE: LEADING AND MISLEAD-
ING, by Arthur Lynch. Stiff cloth cov-
ers, 57 x 714", 376 pages. Published by
E. P. Dutton & Co, New York City.
Price $3.00.

Science is great and the true scientist is one
who always searches for the truth and holds
this paramount above all things. Despite our
schools and universities, the average man is
prone to accept a false interpretation of sci-
ence, which in many cases may have been
partly due to the scientists themselves. The
author examines physics, chemistry, biology,
mathematics, physiology, psychology, relativity
and psychoanalysis, together with other sub-
jects and exposes the untruths in them which
have been accepted as fact by the general and
too gullible public. Popular misconceptions
are upset.and we are told that many things are
not true, simply because tradition tells us that
they are—P. L. W.

ICE ENGINEERING, by Howard T.
Barnes, F.R.S. Stiff cloth covers,
6" x9 A,” 364 pages, illustrated. Pub-
lished by the Renouf Publishing Co.,
Montreal, Canada. Price $5.00

The author of the present work is a Pro-
fessor and former Director of Physics at Mc-
Gill University, in Montreal, and some time
ago wrote a book concerning ice formation,
The volume reviewed here deals with the rapid
advance which has been made in the science
of ice engineering. The structure and forma-
tion of various kinds of ice are covered, to-
gether with chapters upon ice navigation and
expansion. A section has also been devoted
to ice remedial work with use of steam, ther-
mite, hot water, calcium chloride, and other
chemicals which may be used in controlling
winter floods. The book is written primarily
for those engaged in the immediate work of
ice engineering and undoubtedly will not be of
interest to the layman, as it is quite mathe-
matical in its treatment. Engineers, however,
will find much. of interest and assistance in
solving their problems in this text—P. L. W.

THE SUN, THE STARS AND THE
UNIVERSE, by W. W. Smart. Stiff
cloth covers, 5/2 x 834", 288 pages, illus-
trated. Published by Longmans, Green &
Co., New York City. Price $5.00.

This book presents a historical ‘review, to-
gether with an account of recent astronomical
discoveries, the constitution of the heavenly
bodies, and the modern view concerning their
characteristics. It has been written for the
general public interested in science, and there-
fore, the use of technical language has been
avoided. The text is well illustrated with line
drawings and photographs and has been ar-
ranged in a systématic manner. Fundamental
concepts have been treated concisely and a
chapter is devoted to stellar evolution. The
first seven chapters deal with the sun, planets
and comets, and the others with the movement
of stars, their distances, light characteristics.
double stars, star clusters, the origin of the
planetary and stellar systems and the structure
of the universe.
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Dr. Worden’s $600,000 Hobby

By Alfred M. Caddell
(Continued from page 397)

fifteen pair

eighty-two separate stamps, :
Their total

and three joined in a strip.
value is over $2,500.

A five-cent stamp, with head of Thomas
Jefferson, was issued in 1851. Like its pre-
decessors it had edges not perforated and
therefore the stamps, turned out originally
in sheets of 100, had to be separated by
cutting. The 1851 stamp was brown. There
are twenty-nine of them in Dr. Worden’s
collection, five unused, twenty-four used,
four pair and three strips of three. An-
other Jefferson stamp in brown, issued in
1856, is the first of the stamps with per-
forated edges. There are twelve of these
unused and sixty-seven used possessed by
Dr. Worden. The seventy-nine stamps
which he owns of these two issues—1851
and 1856—represent a value of $5,000.

As Dr. Worden continued to turn page
after page of costly, rare stamps of a by-
gone age, he came to a page bearing three
stamps which are decidedly rare. Close in-
spection showed that the picture in the
center of each stamp was printed upside-
down. That was the first time this error
on the part of the Government Printing
Office ever occurred and such stamps are
eagerly sought by collectors. These stamps
were issued in 1869. One, a fifteen-cent
stamp, unused, is worth $5,000; a second,
a twenty-four-cent, used, has a value of
$600, and the third, a thirty-cent stamp, is
worth $2,000.

“Of course, a famous stamp has a his-
tory,” said the doctor, “just as a famous
diamond may have. There is the interest-
ing British Guinea, 1 cent, 1856. To the
ordinary mortal this phrase means nothing,
but to the stamp collector it is the acme
of ambition. It is an octagonal bit of paper
comprising about one square inch. On it
are engraved a full-rigged ship and a few
Latin and English words, almost obliterated
now by time and the cancellation mark.
Once it was red, but now it is worn and
{aded to anaemic cream. It would be hard
to imagine a more insignificant appearing
bit of paper. And yet it sold for $32,500
at a Paris auction in 1922, the highest price
to date ever paid for a stamp. It gains
its great value from the fact that it is
the only one of its kind in existence. Arthur
Hind, of Utica, N. Y., one of America’s
leading collectors, paid that price for it.

“King George of Great Britain, who is
an enthusiastic collector, had an agent at
that sale and bid $31,500 for this famous
stamp. Mr. Hind secured it by paying a
thousand dollars more than the King of-
fered. But the American did not know at
the time that he was bidding against the
King. Later, Mr. Hind was a guest at a
reception in Buckingham Palace. There,
in conversation with the King, he expressed
regret that he had bought the famous stamp
in competition with his host, and offered
the stamp as a present to the King, but
the latter replied that he could not think of
depriving his guest of so rare a possession.

“Many stamp collectors specialize in
freak stamps—those that show errors in
design or printing. It would seem that
the scope of such collections would be lim-
ited, yet hardly a year passes that some
country does not blunder in one of its
issues.”

Dr. Worden’s collection of stamps is
mounted in eighteen large volumes, bound
in Morocco, and the books, made to order
cost alone, without their contents, about
$1,100. But $1,100 is practically nothing
compared with the value of the stamps.

The first stamp, it developed, was issued
in 1840 in Great Britain, and is known as
the Mulready, in honor of the person of
that name, who was a member of the Royal
Academy of Science. That the business,
which is a hobby for some, has grown to

tremendous proportions is further attested
by the fact that the Government in Wash-
ington conducts a special office where the
first run of stamps may be purchased by
collectors. This office alone, at current
stamp prices, does an annual business of
nearly $500,000 a year. These issues may
subsequently have a greatly enhanced value.

Dr. Worden keeps his valuable stamp
collection in a huge fireproof vault, in
which are also housed other records of in-
calculable worth. For his business is the
assembling, indexing and furnishing of very
valuable chemical information to any and
all who may wish to purchase it. In this
vault, adjacent to his library, is all the
knowledge of the world pertaining to cellu-
lose chemistry, which knowledge he sells to
industrial concerns, patent attorneys and in-
ventors anxious to safeguard their ideas by
patents. He has a copy of every chemical
patent issued in the United States and for-
eign countries, each of which patents is in-
dexed and cross-indexed, one patent alone
being covered by 3,015 index cards, so in-
volved are its ramifications. Besides, in
his library, he has more than 20,000 scien-
tific books, each of which has been ab-

stracted and the information therein placed:

on cards. In all, he has more than 6,000,000
chemical and allied scientific references,
the work of about seventeen years.

And this man started on less than the
proverbial shoestring. Born in Ypsilanti,
Michigan, in 1875, his father died when he
was less than a year old, leaving nothing
to his widow and child. Somehow, they

- existed and the boy managed to attend

school and earn enough money to keep the
home together. Later, he shot sparrows to
obtain the bounty of three cents each of-
fered by the county, and with this money—
$35.04—paid his first year’s tuition at the
Michigan School of Pharmacy at Ann
Arbor, riding a bicycle ten miles there
and ten miles back every day. And on the
way to and fro, over the actual road made
famous by Will Carleton in his poem “Over
the Hill to the Poorhouse,” he used to
look at that same poorhouse as he pedaled
by, and wondered if he would ever be able
to pedal through life sufficiently strong to
escape riding within its gates!

$5,000 FOR PERPETUAL
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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Why pay an extravagant price
for strength—get all equipment
you_require and excellent course
of instructions for only

Develop muscles of a super-man.
Get strong and amaze friends. We
show how to easily master feats
which now seem difficult—if you
want physical culture for your heslth’n
eake, this equipment is t;uat W

a ten cable chest cxpander adiustable to
resistance up to 200 lbs. 1}
live, extra strength, springy rubber to
assure long wear and give resistance you
heed for Tesl muscle development. You
Meo got o pair of patented hand gripa for
Jeveloping powerful grip_and forearms.
‘We include wall exercising parts which
permits you to develoF your back, mzrms
Bnd legs—a real mutcle .
ness men and athletes, too, first age in
their legs. Develop leg muscles with fooy
Hirap which we furnish. This will give
You speed and_endurance—but that isn't
i vou get. In addition we include a
speciaily written course which conteins
Dictares and dizgrams showing how ta
Bavelop sny part of your body so you
Quickly get on with thess exercimes and
gain greatest advantage from their use.
Act now!

rips, foot strap and the couree

return mail. Pay postman

.00, pl ostage op  arrival.

(If you send check or money

order in advance, we pay postage.)
GUARANTEE

Al Crusader products are guars

antced %o give entire satis-
faction or money back.

Crusader Apparatus Co., i
Dept. 409, 44 Parker Ave,, Maplewood, N. J.

1 accept vour offer. Send me everything described l
in your advertisement by return mail I will pay
postman $5.00 plus postage on arrival. Itis under- ‘
stood if 1 am not entirely satisfied after examination.

1 can return the goods and you will refund my money. I

NAME cooecmmmermmmmmmmremm—momeme——— o — e I
Street. o uececcmmemmeecmmm—mmmmmm——emm————m o l

1

[ 12 2RI State_ _...___-__ I
b e e e e e e o e s e e e s ]

BIG~PAY JOBS in
ELECTRICITY

Amazing new method Trains
gou quicker and better. Motion
ictures in your own home
make every point clear. Genu-
ine DeVry motion picture pro-
Jjector at no extra cost. Thou-
sands of feet of film furnished
We pledgre to give you traimning
and employment serviee nec-
essary to secure a better jobat
bigger pay or refund money.
Get full facts. No obligation.
Write quick while offer lasts,

National School of Visual Education. Dept. 9-N
} 537 S. Dearborn St., Chicago, 11

Send book, ““The Film Way to Bigger Pay.'' with
’ facts about this new, easier way to master electricity

Name
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of the month.

accepted.,

OU will find many remarkable opportunities and real bargains in these columns.

made every month by reliable firms. dealers and amateurs from all over the country. No matter what you may be seeking, whether sup-
plies, automobile accessories, the opportunity to make money, or anything else,

Advertisements in this section fifteen cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited

OPPORTUNITY AD-LETS i«

Objectionable or misleading advertisements not accepted. Advertisements for the November issue must reach us not later than September 1st,
EXPERIMENTER PUBLICATIONS, INC., 381 Fourth Avenue, New York, N. Y,

It will pay you to read and investigate the offerings

you will find listed here the best and most attractive specials

|

{

Name and address must be included at the above rate. Cash E
advertising agency. j
|

.

&

No advertisement for less than 10 words

Advertising

Agents Wanted (Continued)

Business Opportunities (Continned)

Get into Advertising. TLearn quickly at home. Isperi-
ence unnecessary. New, easy plan. No text-books used.
Practical worl. 0ld established school. Send name and
address for interesting free bnoklet. Page-Davis School
of Advertising, Dept. 583-A, 3601 Michigan, Chicago.

Agents Wanted

$60-$200 a week. Genuine Gold Letters for store win-
dows. Tasily applied. Y¥ree samples. Liberal offer to
icneml agents. Metallic Letter Co., 441 B., North Clark,
Chicago.

Big Money applying Gold Initials on Automobiles.
Easiest thing today. No exDerience needed. $1.45 profit
every $1.50 job. FREE SAMPLES. “RALCO,” R1043
Washington, Boston, Mass.

Make your own products. Employ agents yourself.
Toilet articles. soap, extracts. We furnish everything.
Valuable book Tree. National Scientific Laboratories,
1975 W. Broad, Richmond, Va.

Big money and fast sales. Tvery owner buys gold ini-
tials for his auto. You charge $1.50; make $1.33. Ten
orders daily easy. Write for particulars and free samples,
American Mcnogram Ce., Dept. 71, East Orange, N. J.

Two new Patent Auto Accessories, exclusive territory,
no competition.  Wholesale and TRetail Sales, Satisfac-
tion guaranteed. samples 50c. Desk 8, Ball Manufae-
turing, 9441 Pleasant, Chicago,

Strange new electric iron cord! TPrevents scorching.
Saves electricity. Cannot kinK or snarl. Used on tele-
phones also.  £25 daily. Samples Free. Neverknot, Dept.
9-K, 4503, Ravenswood, Chicago.

$10 daily sifvering mirrors, Dlating and refinishing
lamps, reflcetors. autos, beds. chandeliers by new method.
Outfits furnished. Write Gunmetal Co., Ave. D, De-
catur, IIl.

$50.00 Weekly. Men wanted to demonstrate and take
ten orders daily direct from motorists. Amazing Magnetie
Trouble Light. Sticks anywhere! DMore orders, bigger
pay. Write for demonstrator and partieulars. Magno,
Beacon Bldg., Dept. 49-C, Boston, Mass.

Agents—I'll pay you®$19 daily to wear fine Telt Hats
and show them to friends. Smartest styles. Latest shades.
$2 to $5 saving on every hat. Samples Free. Write
Taylor Hats, Dept. MC-170, Cincinnati, Ohio.

Succeed With Your Qwn Products. Make them yourself.
Tormulas, Processes, Trade-Secrets. All lines. Catalog.
Circulars free. D. Thaxly Co., Washington, D. C.

You Are Wanted to resilver mirrors at home. Immense
profits plating autoparts, tableware, ete. Write Sprinkle,
Plater, 953, Alarion. Indiana.

Big Ohio Corporation wants county manager. Oppor-
tunity 250 to $75 weekly. FEarnings start immediately.
Good for 95,000 yearly. We furnish everything, deliver
and collect. Capital or experience unnecessary. Fyr-
Fyter Co., 1906 Fyr-Fyter Bldg.., Dayton, Ohie.

Big Money Weekly. Newest window letters out.
Easiest to put on. No experience needed. Ifree samples.
“Raleo,”” $-1043 Washington, Boston, Mass.

$2.45—Raincoats all Colors. Trencheoats, Tweeds,
Alligators, Teatherettes. Sample Coat and bonus to
workers.  Beautiful Outfit Free. Bradley, Dept. AD-9,
230 8. Wells, Chicago.

Sell High Life Cigars. Biz money made. Write for

Airplanes—Aviation

Simplex Air Model Co. Auburn, Mass. Send 5c for
supply catalog.

Biggest, Best Catalor Model Airplanes, Parts. Supplies;
%&‘. postpaid. Ideal Company, 23 West 18th Street, New
ok,

2¢ Postage Stamp brings vou complete Model Airplane
Supplies I'rice List,  A. A. C. Model Aircrafters: 340
Tast 188th Strect, New York.

Artists and Art Students are printing 250 signs and
pictures an hour without machinery. Sample and par-
ticulars 10c. Straco—1015 Mulberry, Springfield, Ohio.

Amateur Cartoonists: Sell Your Cartoons New Plan.
Smith’s Service Fx1194, Wenatchee, Washington.

Cameras and Photography Supplies

Make money in Photography. ILearn quiekly at home.
Spare or full time. New Plan. Nothing like it. Ex-
perience unnecessary.  American School of Photography,
Dept. 5332, 3601 Michigan Avenue, Chicago.

Chemistry

Your Chemical preblems solved and working Dprocess
furnished for Tive Dollars. Write me. W. Stedman
Richards, Consulting Chemist, Box 2402, Boston, Mass.

Attention Chemical Experimenters! 100 chemicals con-
sisting of ecomplete selection for the experimenter’s labora-
tory. Chemicals of highest quality obtainable sufficient
quantities for hundreds of experiments. Apparatus with
this outfit to perform many experiments. Really ideal for
any laboratory. P'rice $4.00. 50 pieces high grade chemi~
cal apparatus containing most essential equipment for
laboratory. Worth three times price asked. Our price
$7.00. Postage prepaid. Send money order or C. O. D.
to Pines Chemical Co., 1524 St. Marks Ave., Brooklyn,
New York.

Books

Three Big Wild West Novels in magazine form—all for
Shc—titles are ““Gold,”” by Charles Snow; ‘‘Hell on
Wheels,” hy John Breck, and “The Border Wolf,”” by
Robert Ames Bennctt—all illustrated—all individually
bound novels. Send 50c for them to Mackinnon-Fly
Publications, Inc., 381 Fourth Avenue, New York, N. Y.

Five Popular Detective Novels in magazine form—
written by famous authors of mystery fiction—titles are—
‘‘Star of Death,”” by R. T. M. Scott; “The Secret De-
fenders,” by Anne MacMahon; ‘Stealthy Terror,”” by
John Ferguson; ‘‘The Taxi Murder,”” hy J.
and “The Marsh Murder,”” by N. B. Mavit;
single $1.  Write to Mackinnon-Kly TPublications, Ine.,
381 Fourth Avenue, New York, N, Y.

Beauty Secrets worth hundreds of dollars—now yours
for only 50c. A complete Encyclopedia of the art im-
proves your heauty and personality by that famous Beauty
Culturist, Tiva Nagel Wolf. Large 9 by 12" book, with
dozens of illustrations and over a hundred pages of help-
ful, Invaluable advice. Send 50c to Kxperimenter Pub-
lications, Inc., New York, N. Y.

information. John 8. Davey & Co., Stop 25, Sch tady
Road, Albany, N. Y.

Gold Leaf Window Letters and Script Signs: no ex-
perience; 5009% profit; samples free. Consolidated, 69-R,
West Van Buren, ChicagZo.

Carter Window Washer. Fxclusive Distributor wanted.
Biz  profits, leans, Dries, Polishes, one operation.
Territory elosing  faust.  Act quick. Carter Products,
#7032 Front Street, Cleveland. Obio.

$12.00 Daily Showing New Tablecloth. Looks like Linen.
Wash like ojleloth. No laundering. Sample free. Best-
ever, §31 Irving Park Station, Chicago.

Business Opportunities

Sell By Mail!—Books, Noveltics. Dargains! TLarge
Trofits!  Particulars TREE! ¥X—Elfco, 525 South Dear-
born, Chicago.

Make big profits, Chinchilla Tabbits.  Guaranteed
DPlan returns your investment. Real money makers. R.
Mueller, U. 8. National Bank, Denver, Colorado.

Free Book. Start little mail order business. Hadwil,
54-74 Cortlandt Street, New York.

www americanradiohistorv com

Industrial Chemist furnishes and develops formulas.
pro ;> all lines. Moderate charges. Inquiries invited.
Lex Clore, Industiial Chemist, Crawfordsville, Ind.

Correspondence Courses
o

Used correspondence school courses sold on repurchase
basis. Also rented and exchanged. Money-baek guar-
antec. Catalog free. (Courses bought). Lee Mountain,
Pisgah, Alabama.

Detectives

Detectives. Work home or travel. Experience un.
necessary. Particulars free. Write George Wagner, 2190
Broadway, N. Y.

For Inventors

National Distributer with tremendous sales organiza-
tion desires to add another article of merit on exclusive
hasis; patented preferred: must be household or office ap-
pliance that will retail around $1. Write only full de-
tails; send sample; references exchanged. E. H. Bauerle,
80 Boylston Street, Boston, Mass.

Unpatented 1deas Can Be Sold. T tell you how and
help you make the sale. Free particulars (Copyrighted).
B’rite W. T. Greene, 908 Barrister Blds., Washingtoh,

Inventors. Use our special service for presenting your
invention or patent to manufacturers. Adam Fisher Mfg.
Co., 205-A Enright, St. Louis, BMo. o
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Formulas

Ycience and Invention

Miscellaneous (Continued)

' Y

Patents Wanted

Artificial Ice.Making formula (without machinery),
250, Money-making proposition, stamp. Ten _guaramteed
iginal formulas 25¢.  Neil Tasker, Shamokin, Penna.

Any possible help for anything Scientific. References,
etc. Least expense. Ohvious. Investigate. ¥. Jones,
426, G, P, 0., New Ycrk.

inventions Commercialized. Patented or unpatented.
Write, Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

free Formula Catalog. For agents. Pitchmens,

Western Chemical, Salem, OregZon.

Help Wanted—Instruction

wanted Immediately, Men—Women, 18-55, qualify for
steady Government Jobs; $125-$250 month. DPaid vaca-
tions, common education. Thousands needed. Write, In-
stiuction Bureau, 293, St. Louis, Mo.

Instructions

Men—Women, 18 up. TU. S. Government Life Jobs.
$105.00 to $280.00 month. Steady work. Paid vacations
Common education usually sufficient.  Valuable book
with list positions, sample coaching and full particulars—
Tree. Write immediately. TFranklin In-
stitute, Dept. A-4, Rochester,

Mail Carriers—Postoffice Clerks. $1700-%82300 year.
«teady work. Men 18-45. Frequent examinations. Com-
mon edueation. Particulars free. WWrite immediately.
Firanklin Institute, Dept. A-15, Rochester, N. Y.

Inventions

Inventors: Protect your invention without patent.
(omplete instructions only $1.00. Inventors’ Service Co.,
Dept. €, St. Louis, Mo.

Inventions Wanted

Houdini Debunks Spiritualism. The master magician
now describes how the spiritualist fools the publie—all
in this big, well illustrated book. Size 9”7 by 12"—112
pages. Book complete, only 50c. Send for it today to
Experimenter P’ublications, Inc., 381 IFourth Avenue,
New York, N. Y.

—the famous comie strip artist now brings
you 350 comic strips all nicely bound in a colorful book.
Price_only 23c. Write Experimenter Publications, Inc.,
381 Fourth Avenue, New York, N. Y.

S matter Po

0i! 0i! I'm Leffing. The Jewish Joke Book that keeps
them lauching. Plenty of wise-cracks and plenty of fun—
enly 23¢ complete.  Write KExperimenter Iublications,
Inc., 331 Yourth Avenue, New York, N.

24 Famous Screen Stars in Scenes of Passionate Em-
brace. It’s a series of snappy lessons in how te maKe
love. Poses by Greta Garbo, John Gilbert, Billie Dove,
Nils Asther, Douglas Fairbanks, Jr., Lupe Velez and
others equally famous. All Free with a one year sub-
seription to Screen Book, the magazine that publishes a
complete novel of the best movie of the month. Send
only $2.50 to Mackinnon-¥ly Publications, Tne., 381
Fourth Avenue, New York, N. Y.

Patents

Photoplays Wanted

$ $ $ For Photoplay Plots, Stories accepted any form, re-
vised. criticised, copyrighted, marketed. Estab. 1917.
Booklet free. Universal Scenario Co., 223 Western & Santa
Monica Bldg., Hollywood, Calif.

Printing Outfits and Supplies

Print Your Own cards, stationery, circulars, advertising,
etc. Junior press, $5.90; job presses. $11; rotary, $149.
Print for others; big profit. Easy rules furnished. Write

for catalog presses, type, paper, ete. Kelsey C p
Q-6, Meriden, Conn. : y Company,

Radio

Get Commander Byrd’s messages from the Antarctic—
with a Short Ware Radio Set. Complete Short Wave
Manual with instruetions for building and full size blue
pymt_s-all for 50c. Write today to Experimenter Tub-
lications, Inc., 331 Fourth Avenue, New York, N. Y.

I —— e T

Inventions Commercialized. Patented er unpatented.
Write, Adam Fisher Mfg. Co., 205 Enright, St. Louis,
Mo.

Salesmen Wanted

Patent Attorneys

Inventions Wanted—patented, unpatented. If you have
an idea for sale, write Hartley, Box 928, Bangor, Me.

Inventions Commercialized. TPatented or unpatented.
Write, Adam Fisher Mfg. Co., 205 Enright, St. Louis,
Ma.

Magic and Games

t00 Card Tricks for 25¢. Complete descriptions for
pettorming with dozens of illustrations—all in one big
easy-to-read book. Amaze Your friends with these feats
of magic. Send 25c today to Experimenter I"ublications,
Inv, 381 Fourth Avenue, New York, N. Y.

Free with $25 order our large die box. Send 20c for
our large catalogue of trieks, puzzles, wigs, sensational
e¢scapes. Oaks Magical Co., Dept. 349, Oshkosh, Wis.

Cookoo Nuts. The fascinating new game that makes
a party twice as much fun—only 25¢ complete. Write
Lxperimenter Publications, Inc., 381 TFourth Avenue,
New York, N .

Magical Goods

Magic Catalog 20¢. Lynn’s, 105 Beach. Dept. 6, Jersey
City, N. I.

Male Help Wanted

Firemen, Brakemen, Baggagemen {(white or colored),
Sleeping Cai, Train Porters {(colored), $150-3250 monthly.
Txperience unnecessary. 897 Railway DBureau, ISast St.
Louis, IIL

Forest Ranger jobs pay 5-$200 mo. and home fur-
nished; plenty hunting, fishing, trapping. Tor details
write Norton Institute, 1541 Temple Court, Denver, Colo.

Miscellaneous

Five Big Movie Novels all for §1. All individual novels,
fully illustrated, in magazine form-—same stories often
cost you $2 each in the stores, titles are—''The Singing
Fool,”” “The Awakening,” ““Noah’s Ark,” “‘Lilac Time"
and ““The Red Dance.”  Send only $1 to Mackinnon-Fly

Publications, Inc., 381 Fourth Avenuwe, New York, N. Y

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars. (Copyrighted.) Write
W. T. Greecne, 909 Barrister Bldg., Washington, D.

Patents Procured; Trade-Marks Registered—Preliminary
advlee furnished without charge. Booklet and form for
disclosing idea free. Irving L. MeCathran, 703 Interna-
tional Building, Washington, D. C.

Monroe E. Miller, Ouray Bldg., Washington, D. C.
Patent Lawyer, Mechanical. Ilectrical Expert. Booklet
and Priority Record blank gratis.

Patents—Write for Free Instructions. Send drawing or
Models for Examination. Carl Miller, Registered Patent

. Attorney (former Patent office examiner). 258 MeGill

Building, Washington, D.

““Inventors’ Guide’’ free on request; gives valuable in-
formation and advice for all who_have original ideas or
improvements. Irank Lederman, Registered Attorney and
Engineer, 233 Broadway, New York City.

“Inventor’s Adviser,”” Valuable Patentbook sent free.
Labiner, 3 Park Row, New York.

Patents—S8end for form “JFvidence of Conception” to he
signed and witnessed. Form, fee schedule information free.
Lancaster and Allwine. Registered Patent Attorneys in
Eniéed States and Canada, 242 Ouray Bldg., Washington,

Patent Sense. As one of the oldest firms in America
we gZive inventors, at lowest consistent charge, a service
noted for results, evidenced by many well-known patents
of extraordinary value. Beok, Patent-Sense, free. Lacey
& Lacey, 644 F Street, Washington, D. C., Estab. 1869.

Inventions patented; inventions developed, correspondence
invited: confidential advice; trade-marks registered; copy-
rights.  Edward Gottlieb, Patent Attorney-Engineer, 5
Beekman Street, New York.

Amazing screw-holding  screw  driver! Tactories,
garages, wgrkers buy on sight! Profit 75¢ each. Ix-
clusive territory. TFree trial offer. Jiffy, 1145 Winthrop
Bidg., Boston.

Big Money Taking Orders for Union Lahel Printing~—
Over 1,000 free cuts. Positively America’s largest print-
ing stationery line. 101 standard items covering every
business need such as—Ietterheads, noteheads, envelopes,
billheads, business cards, statements, garage forms; ship-
ping, battery, dry cleaner, tire, storage and hat cleaning
tags; repair forms; blotters; gummed parcel post, shipping
and drug stickers, ete. Lowest prices. Easy, quick sales.
Repeat orders. ~ Bigger commissions—up to 50%: We ship
everywhere, New Free outfit. Kaeser-Blair, Dept. 137,
Cincinnati, Ohio.

Punchboard Salesmen. $10,000 yearly. New line. All
fast sellers. Lowest prices, full commission on repeat
business. Catalog Tree. Hurry! Puritan Novelty Co.,
1409 Jackson, Chicago,

Song Poem Writers

Song Poem Writers: ‘‘Real”’ Proposition. Tibbel
D24, 2104 N. Keystone, Chicago. ™ Hibbeler,

Songwriters

Free! Song Writers’ Guide. Beaver, D-24-1257
Green Bay. Wis. u O IR 19y

Song Writers: Submit your song, poem or complete
song.  Will return it immediately if not accepted.
Chester Escher, Music Publisher, 125 W. 45th St., New
York City.

Songwriters—Successful songs earn fortures. Submit
I{'ﬂems.\' |Brcnnen, Musical Director, R-1656 Broadway,
New York.

Patents. Booklet free. Iighest references. Best re-
sults. Promptness assured. Watson E. Coleman, Patent
Attorney. Washington, C.

Patents. Time counts In applying for patents. Don’t
risk_delay in protecting your ideas. Send sketeh or model
for instruetions or write for Free book, ‘‘How to Obtain a
Patent”” and ‘“Record of Invention’’ form. No charge for
information on how to proceed. Communications strictly

confidential. Prompt, careful, efficient service. Clarence,

A. O’Brien, Registered Patent Attorney, Seeurity Bank
Building (directly aeross street from patent office). Wash-
ington, . €. Ree bage 153,
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Stamps and Coins

Special Bargains, in sets and packets, International
Stamp Co., P. 0. Tox 748, Chicago, IlL

Stamp Coellectors—TPhillips’ Monthly Bulletin (illustrated)
offers over 2.000 bargains, sets, packets, ‘etc., each issue.
Free. I'hillips, Box 1012, Hartford, Conn.
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Over the Mountains

Los Angele

Think of it! 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.

THE WHIRLWIND SAVES MOTORISTS
MiLions OF Dottars YEARLY

Whirlwind users, reporting the results of their tests, are amazed at the results they are gcttmg 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 509 in gas bills alone.

Mark H. Estes writes: “I was making 17 miles to the gallon on my Pontiac Coupe. Today, with the Whirlwind, I am making 35 5/10 miles
to the gallon. 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 1317 miles without and 34 6/10 miles with the
Whirlwind, 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 qumker 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 259% in speed. We placed
another on a Willy’s Knight, and increased from 12 to 17 miles per gallon.

Arthur Grant: “I have an Qakland touring car that has been giving me 15 miles to the gallon average, but I can see a great difference w1th
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 509 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 the Whirlwind, besides having better operating motors. Think what
this means on your own car. Figure up your savings—enough for a radio—a bank account—added pleasures. Why let the Oil Companies profit
by your waste. Find out about this amazing little device that will pay for itself every few weeks in gas saving alone.

FITS ALL CARS GUARANTEE

In just a few minutes the Whirlwind can be installed on any make No matter what kind of a car you have—no matter how big a gas
of car, truck, or tractor. It’s actually less work than changing your eater it js—~the Whirlwind will save you money. We absolutely guar-
oil, or putting water in_the battery. No drilling, tapping or changes antee that the Whirlwind will more than save its cost in gasolme alone
of any kind necessary. It is guaranteed to work perfectly on any make within thirty days, or the trial will cost you nothing. We invite you
of car, truck or tractor, large or small, new model or old model. The to test it at our risk and expense. You are to be the sole judge.

more you drive the more you will save.
FREE TRIAL COUPON

SALESMEN AND DISTRIBUTORS T I T ——
WHIRLWIND MANUFACTURING CO. l

WANTED Y99-47E Thiid Street, Milwaukee. \Vlsc

Gentlemen: You may send me full particulars of your Whirl-
Free Sample and $100'00 a Week Offer wind Carbureting device and free trial offer. This does not I

obligate me in any way whatever.

O Check here if you are interested in full or part time salesmen
position.
T NN N NENN N SR BN G MM R GNRNK DU NN e

Whirlwind men are making big profits supplying this fast-selling device l NamE it i it i it e ittt ettt 00000 I
that car owners cannot afford to be without. Good territory is still .
open. Free sample offer and full particulars sent on request. Just I GIHES  5ona0a008008006000008000000000050000006000a00006000 I
check the coupon. City oo,
WHIRLWIND MANUFACTURING CO. | comey 770000 State I
L

999-47E Third Street Milwaukee, Wisc.
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Let These Guides —— | Solve - Your Problems

; HAWKINS, -y C s iEAwms‘
LECTRICNE ¢ Heanod maly - EEanoL Fecmmons
i} [Gone| [cune] [cune), (G [Gine) Gune, Gune] G, |

[IRTIIA ¢
B MAGNETISME
V1 INDUETIONY?.
P ixpeRiMenTS]

. rs
at yourfingeren

HAWKINS ELECTRICAL GUIDES vowsmes

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH SEND NO MONEY—SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better -
position for you. Hawkins Guides tell you all you need to know e St e W W VR ey e P
about Electricity. Every important electrical subject covered so THEO. AUDEL & CO.
you can understand it. Easy to study and apply. A complete, 65 West 23rd Street, New York City
Please submit me for free examination, HAWKINS

practical working course, in 10 volumes. Books are pocket size;
i . Order a set today to look . |
flexible "covers e y SO - ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring Name...ovevenenvnn.s e mea ey st o e et ey e mue

Currents and Alternators — Alternating Current Motors -—— Transformers —

Converters—Rectifiers—Alternating Current Systems—Circuit Breakers— Occupation o

Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 8 ~ SRR meeees e CEEETe « ¢ « K * alewilalemerElel s KIHEWe

—'Telephone—Telegraph— Wireless—Bells—Lighting—Railways.  Also many

Modern Practical Applications of Electricity and Ready Reference Index E 1 db

of the ten numbers. mploye AR R E I AN I e T
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless Home Address........cc.... LT~ P B o AR P~ o (o A

you are satisfied. Send Coupon now—today—and get this great help

library and see if it is not worth $100 to you—you pay $1.00 a month for

ten months or return it. Reference ................................ Seseasnas .

i
1
1
|
|
1
|
Diagrams — Sign Flashers — Storage Batteries — Principles' of Alternating l
1
|
|
|
1
5

5. 1. SEPT.
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High School

cation/

Let these fifteen books fill
your spare time with pleasure
and entertainment as they
prepare you easily and quick-
ly in your own home for big-
ger pay, broader culture, and
both social and business suc-

CCSS.

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 easy,

* pew plan has been developed—as simple

as a-h-c, as fascinating as a game! No
tedious study—mno laborious lessons! Just
4 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 eqaivalent of a FOUR-YEAR
High School Training—a training ful-
filling the requirements of the State Board
of Regents and the College Entrance
Examination 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 bigger salaries, are barred
from vou. Why chain yourself to a low-pay,
blind-alley job, when a few minutes of
pleasant reading a day will open the door
to BIG opportunities?

A high school education is the surest
way to increase your earning power. It
gives vou culture, enables you to meet and
know ecducated, worth while people.

Iow often have you said, “I wish I had
gone to high school”? Now your wish is
answered. Now, with less effort than you
cver thought possible, you can learn every
subject taught in high school—learn it just
as it is taught in the classroom—by the

High School Home Study Bureau
Dept. K-6, 31 Union Square, New York City

Gentlemen: You may send me, for FREE EX-
AMINATION, the 15 famous Blue Books, con-
taining the equivalent of a four-year High School
Education. Within 5 days T will either return
the hooks or remit $3.85 as first payment and then
$4 a month for four months, a total of $19.85.

BT PO

question and answer method.

These fifteen handy volumes, the
{amous “Blue Books.” quickly give you a
command of English History, Literature,
and all the other subjects every educated
person should know.

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.

Fach book covers one subject—hoiled
down, presented in a delightfully easy
serics of questions and answers. This is
the oldest teaching method Iknown—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
instructors, each one teaching you in your
own home exactly as if you were attending
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

Can YOU Answer
These Questions?

Who was Marie Antoinette?

How can a man be elected President
thongh he receives a million votes less
than his oppouent?

Why is the sky blue?

Is this sentence correct? e doesn’t feel
vood.

Who was Homer?

3y what rule of economics does Charlie

_ Chaplin earn more money than ex-

~  President Coolidge?

Who said, “Give me liberty of give me
death”?

Which freezes quickest—water, mercury,
zlcohol

Do fish sleep?

What is a pentameter?

Who wrote Virginibus Puerisque?

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

Where was the Pantheon?

Why is glass transparent?

tion in so easy and rapid a way, and at
so little cost. The price of these fifteen
handy volumes, embracing a complete high
school education, is actually less than you
probably fritter away in spending money
in a couple of weeks. By taking advantage
of this sensational offer, your high school
education costs you a total of only $19.85,
payable on easy monthly
terms.

By answering the ex-
amination questions that
supplement these books.
you can qualify for a High Biology
School Certificate.  This Civics
Certificate stamps you as an
educated man or woman.
Tt is invaluable to you in
applying for a position or

Subjects Covered

Ancient History
American History bring you the fifteen famous
Arithmetic

FREE EXNAMINATION
Send No Money

Before you pay a penny, see
for yourself how easy it is to
acquire high school training this
new, easy way. The coupon wiil

Blue Books to examine free.
Kecp them and enjoy them for

gaining advancement with Elementary Algebra 5 days. Then decide. You take
your present firm. Physics absolut_ely no risk; you assumne
G ranh no obligation by mailing the
. . eography coupon. You miss a wonderful
Greatest Bargaln 1m Physiography 91)1)01’§uni§y by NOT doing so.
Brain Power Ever Modern Histor tlhear it off now, before you turn
odern History e page.
Offered! Literat
. ure

Never before has there Economics HI%!_IIU%CHO?JI‘ HOME

been such a bargain in Latin - Y BUREAU

education. Never before

tain a high school educa-

English Grammar
has it been possible to ob- Spelling

Dept. K-6
31 Umpion Square
New York City
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