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It 

New Moisture Humidifier 
ßt, Carbon 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. 
Fords report 28 to 42 miles per gallon. Other makes (both American and Foreign) report 
marvelous increases of % to double mileage. Some of the best records are: 

Miles Mlles Mlles Miles 
Buick.. 28% Essex 32 Nash 30 Pierce Arrow 22 
Cadillac.. 21/, Ford (Model T)....42 Oakland 31 Pontiac 31 
Chevrolet 41 Ford (Model A)....40 Oldsmobile 343/ Rao.. 26% 
Chrysler 3034 Hudson 23% Packard 21% Studebaker 29 
Dodge 313.4 Hupmobile........24% Plymouth.. 29 Whippet 41 
Durant_.... 41% Marmon 21 Graham -Paige.... 23% Wiliys-Knight.....29 

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

to 
Man with Car 

Spare or Full Time 
$350 to $1500 a month 

1 man $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 morning. 
Another sells all 3 men can install. 
Another's profits as high as $100.00 
a day. 

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

Free Trial Try This New Princip le 
Gas Saver AT MY RISK 

Pictures here and at 
top show Model "B" 
VIX attached to my own 
New Model A Ford. 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. 

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 o-eliminates hard carbon 
accumulation - gives MORE power, a SNAPPIER, PEPPIER motor. FASTER acceleration, a 
SMOOTHER, QIETER running engine 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. I 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 i ion wherever Introduced. Write 
for my FREE TRIAL and MONEY MAKING OFFER Use coupon below. 

GUARANTEED TO 

SAVE C4to=,ZGas 

Carbon Cleaning 
Engine Repairs 

or Costs You Nothing 

WALTER CRITCHLOW 
Inventor and Manufacturer, 8 63.0Street, WHEATON, III., U. S. A. 

FIOEEvIxMail Now offer 
WALTER CRITCHLOW 
INVENTOR and MANUFACTURER 
863.0 Street, Wheaton, Ill., U. S. A. el 

Please send me without obligation or charge U 
your FREE TRIAL and MONEY MAKING 
VIX OFFER. 

Name 

Address 

Town State. 
t 
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twill train you 
at home 

to fill a T 

BIG puff 

Radio Job. 

SISO a week 
"My earnings in Radio 

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

E. E. WINBORNE 
1414 W. 48th St., 

Norfolk, Va. 

Jumped from $35 to 
Oleo a week 

"Before I entered Radio 
I was making $85 a week. 
Last week I earned $110 
servicing and sell in g 
Radios. I owe my success 
to N. R. I. You started 
me off on the right foot." 

J. A. VAOGHN 
5715 S. Kingshighway, 

St. Louis, Mo. 

8500 extra In 6 months 
"In looking over my 

records I find I made $500 
from January to May in 
my spare time. My best 
week brought me $107. 
I have only one regret 
regarding your course -I should have taken 
it long ago." 

HOYT MOORE 
R. R. 3, Box 919, 
Indianapolis, Ind., 

If you are earning a penny less than $50 a week, send 
for my book of information on the opportunities in Radio. 
It is free. Clip the coupon NOW. Why be satisfied with $25, 
$30 or $40 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of $50, $75, 
SIOO a week jobs every year 

In about ten years Radio has grown from a $2,000,000 to 
a $1,000.000.000 industry. Over 300,000 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing-the kind of training I give you-are needed continually. 

You have many jobs to choose from 
Broadcasting stations use engineers, operators, station 

managers and pay $1,800 to $5,000 a year. Manufacturers 
continually need testers, inspectors, foremen, engineers, service 
men, buyers, for jobs paying up to $15,000 a year. Shipping 
companies use hundreds of Radio operators, give them world, 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers employ service men, 
salesmen, buyers, managers, and pay $30 to $100 a week. 
There are many other opportunities too. My book tells you 
about them. 

So many opportunities many N. R. I. men make 
S5 to $25 a week while learning 

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

Talking Movies, Television, Wired Radio included 

will givcYou my new 8 OUTFITS 
of RADIO PARTS for a home 

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

Back view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set- 
only one of many cir- 
cuits you can build 
with my outfits. 

Radio principles as used in Talking Movies, Television am doubling and tripling the and home Television experiments, Wired Radio, Radio's use 
in Aviation, are all given. I am so sure that I can train you salaries of many 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied with my Lessons in one year and 
and Instruction Service upon completing. less Find out about 

$4 -page book of information FREE 
Get your copy today. It tells you where Radio's 

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

J. E. SMITH, President 
National Radio Institute Dept., ODS y`` Washington, C* Our Own Home ' yY e 

Pioneer and World 's 
Largest Home -Study Ra- 
dio training organization 
devoted entirely to train- i 

ing men and young men 
for good jobs in the Radio 
industry. Our growth has 
paralleled Radio's growth. 
We occupy three hundred 
times as much floor space 
now as we did when or- 
ganized in 1914. 

this quickway to 
BIGGER 

Radio - pAr 
Needs 

Trained 
Men 

Lifetime finplomentleruice to all Qraduates 

FILL OUT AND MAIL 
THIS COU PO 

J. E. SMITH, President, 
National Radio Institute, Dept. ODS 

Washington, D. C. 

Dear Mr. Smith: Send me your book. This 
request does not obligate me. 

Name 

Address 

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

$60 to$125 
A WEEK 
Radio 

Oft orator 

$Ó to g5 
A DAY 

GSerui.ccinq and 
RepairinyRadiw» 

OOD 
15000°,° YEAR 

AND iP 
"Radio Engineer 

_/orBroadíasting Station 

1141D113SWight 
atYourFingerTips 

WHEN YOU ARE RTI. TRAINED IN 

RADIO -TELEVISION MTcclkingPic?ures 
BIG PAY JOB3! SPARE TIME PROFITS! A 
FINE BUSINESS OF YOUR OWN! They're all 
open to you and other live wire men who 
answer the call of RADIO. The fastest grow- 
ing industry in the world needs more trained 
men. And now come Television and Talking 
Movies-the magic sisters of Radio. Will 
you answer this call? Will you get ready for 
a big pay job Now and step into a BIGGER 
ONE later on? You can do it EASILY now. 

R. T. I. Home Training 
Puts You In This Big Money Field 

Radio alone, pays over 200 MILLION 
DOLLARS a year in wages in Broadcasting, 
Manufacturing, Sales, Service, Commercial 
Stations and on board the big sea going ships, 
and many more men are needed. Television 
and Talking Movies open up other vast fields 
of money -making opportunities for ambi- 
tious men. Get into this great business that is 
live, new and up-to-date, where thousands 
of trained men easily earn $60 to $100 a 
week-where $10,000 a year jobs are plenti- 
ful for men with training plus experience. 
Easy To Learn At Home-In Spare Time 
Learning Radio the R. T. I. way with F. H. 
Schnell, the "Ace of Radio" behind you is 
EASY, INTERESTING, really FUN. Only a few spare hours are 
needed and lack of education or experience won't bother you a bit. 
We furnish all necessary testing and working apparatus and start 
you off on practical work you'll enjoy-you learn to do the jobs 
that pay real money and which are going begging now for want 
of competent men to fill them. 

Amazingly Quick Results 
You want to earn BIG MONEY, and you want some of it QuICIC. 
R. T. I. "Three in One" Home Training-Radio-Television-Talk- 
ing Movies-will give it to you, because it's easy, practical, and 

FRED H. SCHNELL 
Chief of R. T.I. Staff 
Twenty years of Radio 
Experience. First to estab- 
lish two-way amateur com- 
munication with Europe. 
Former Traffic Manager of 
American Radio Relay 
League. Lieut. Commander 
U.S.N.R. Inventor and De- 
signer Radio Apparatus. 
Consu ltant RadioEngineer. 
Now in charge of R. T. I. 
Radio Training-and you 
will like his friendly man- 
ner of helping you realize 

your ambition. 

is kept right up-to-date with last 
minute information. In a few weeks 
you can be doing actual Radio work, 
making enough EXTRA MONEY to 
more than pay for your training. In a 
few short months you can be all 
through-ready to step into a good 
paying job or start a business of your 
own. A BIG JOB-BIG MONEY-A BIG 
FUTURE. There is no other business in 
the world like it. 

Investigate-Send 
For R. T. I. Book Now 

Don't waste a minute. Find out what 
the great Radio Industry, which has 
grown faster than the Automobile and 
Motion Picture business, has to offer 
you. Find out what other men are 
earning. SEE HOW EASILY You CAN 
GET STARTED. Get the facts about 
Radio, Television and the Talking 
Pictures, first hand, in the big R. T. I. 
FREE BooK. Learn what this R. T. I. 
"Three in One" Home Training can 
do for you. Mail the Coupon for FREE 
BOOR Now. 

Radio & Television Institute 
Dept. sa4 

4806 St. Anthony Court, Chicago 

RT I.Training 
BringsBiiJo4s 
LikeThese! 

Earned $500 Extra Money 
in Two Months 

Your radio course has enabled me to earn over 
$600 in two months' spare time work. Understand 
that this is all spare time work as I haven perma- 

e t position with my father in our store. I 
ou a e credit for the above and as I said 

give 
be- 

fore, 1 wish to finish the entire course as noon as 
1 can.-Your student, J. Noe'siNGRR 

Greenville, Ky. It I, Box 37. 

Salary Raised 331-3% Sinoe Enrolling 
You may be interested to knew that I am now 
Radio Service Manager for the H. N. Knight Sulp- 
Ply Co. who are distributor, for Evoready Radio 
Receivers in the State of Oklahoma, and Texan 
Panhandle, with an increase in salary of about 
33 1-3%, since I enrolled with your school. 

Thanking you for your interest you have shown 
in me, and your wonderful course, I are, EARL P. 
Gosn0N, 618 East 6th St., Oklahoma City, Okla. 

Makes $25 a Day 
Haven't forgotten you. How could 'seen I make 
as high as 826.00 per day and have made $600.09 
in two monthsy from Radio work. That's not so bad 

over 
only 19 

you sent me lbeforel l enroolled a dr you did about all you said you would and 
about as much more.-FLovn KNinELv, 

R. F. D. 2, Box 91. St. Joe, Ind. 

MOB 

RADIO & TELEVISION INSTITUTE 
Dept. 914, 4806 St. Anthony Court, Chicago 

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

Name------------- -- -w. 

R. r TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE i Address T. a PART TIME OR FULL TIME BUSINESS OF YOUR OWN I City State 
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Alloys- a New 
Basis of Wealth 

By Alfred M. Caddell 
Financial Editor 

THE title of this article, I'll admit, is somewhat mis- 
leading. Alloys are not a new development in science 
and industry, but they most certainly are an increas- 

ingly valuable one. 
Huge industries have already been founded on the mixture 

of metals and still larger enterprises are in the offing. Re- 
cently, a new steel merger came into being, the third largest 
steel company in the world, and among its most valuable 
assets are numbered processes for making stainless steel and 
other basic mineral compounds. 

An alloy may be regarded as a marriage between metals, 
the properties of one element greatly influencing the prop- 
erties of another element. For instance, a very small per- 
centage of vanadium added to steel will bring about a steel 
of greater toughness and malleability. Manganese added to 
steel will bring about lightness with strength. Chromium 
added to steel will lend anti -rust properties to the compound. 
Allegheny metal is the name of an alloy which was devel- 
oped in Germany during the war, when armament plants 
were seeking the hardest possible substance suitable for gun 
lining. At about the same time, the English also worked out 
the formula. After the war the commercial advantages of 
this alloy began to assert themselves. 

This alloy is non -rusting, untarnishable, non -corrosive and 
not affected by weather in any way. It is also one of the 
hardest metals known to the steel industry. It is macle of 
refined steel combined with about 18 per cent. of chromium, 
8 per cent, of nickel and smaller proportions of carbon, man- 
ganese, silicon, phosphorus and sulphur. The process of 
combining these elements-a rather complicated one-gives 
the alloy its remarkable properties. Allegheny metal in it- 
self represents a fast-growing industry capitalized in the 
millions. The automobile industry is becoming one of its 
chief customers. 

Bronze, brass, German silver, pewter, britannia metal, 
babbitt metal, various solders, all serve as the foundations 
of industries that mount into huge totals of wealth. Bronze 
and brass are perhaps the oldest of all alloys, typical bronze 
being a mixture of copper and tin, and brass a compound of 
copper and zinc. This class of alloys varies greatly in com- 
position. Manganese bronze, for instance, one of the vari- 
ations noted above, is finding an ever increasing use in the 
making of steamboat and motorboat propellers. 

Copper, steel and aluminum have served more or less as 
basic metals from which alloys are obtained by uniting other 
elements with them in specific proportions and by specific 
processes. Of outstanding importance in the development 
of aviation are the aluminum alloys. 

Copper is perhaps the commonest of alloying elements 
used with aluminum, with magnesium and manganese play- 
ing important parts in rolling and forging alloys, and with 
silicon, nickel and iron used extensively in alloys for the 
foundry. Duralumin is the best rated alloy from the stand- 
point of strength. Alclad, another aluminum alloy, has out- 
standing non -corrosive qualities. Both duralumin and alclad 
are used extensively in the construction of airships, an in- 
dustry which has barely gotten under way. Alclad, for in- 
stance, weighs only one-third as much as carbon steel of the 
same strength. Thus it is admirably fitted for aerial use. 

In aircraft use and more particularly in the construction 
of power plants, it has been found profitable to pay even 
a very high price for any appreciable saving of weight. In 
fact, the present relatively high cost of aviation motors, it 
is said, is due to the extensive use of alloys-more than fifty 
per cent. of the weight of the average aviation motor is 
made up of aluminum alloys. 

Where metallurgical research will take us in the fields of 
industry is most difficult to say. But the investor in indus- 
trial securities can well afford to follow such developments 
with the greatest care. 

Questions and Answers 
Conducted by Alfred M. Caddell 

Information on securities will be furnished readers of "Science 
and Invention" free of charge by mail and through these columns. 
A 2 -cent stamped, self-addressed envelope should be included in 
your letter. Address your inquiries to the Financial Editor, 
Science and Invention, 381 Fourth Avenue, New York City. 

Question-Kindly give me your opinion of International Busi- 
ness Machines. L. L. L., Toledo, Ohio. 

Answer-The earnings record and growth of Inter- 
national Business Machines have been excellent. Earnings 
have increased every year since 1921, and a larger cash 
dividend has been paid in each year since 1919. The stock 
pays $6 a share in cash per year and also distributes 5% in 
stock. The trend in factories, banks, officers, etc., is steadily 
toward labor saving. There is no let-up of business in sight 
and consequently this company should register steady 
progress of a more or less continuous nature. 

Question-I am considering the purchase of Chicago Pneu- 
matic 2'aol common. What is the outlook for this company? 
A. C. B., Dallas, Texas. 

Answer-This company is the largest manufacturer of 
pneumatic tools in the world, manufacturing so-called hand 
tools, air compressors, gas and oil engines of the Diesel and 
semi -Diesel types, rock drills and other appliances which 
are sold to a large and diversified number of customers. 
Capital readjustment was effected in 1928 which brought 
about a better type of set-up. Earnings have increased since 
1921 in varying degree and substantial working capital has 
likewise been added each year. The stock has recently 
moved ahead on comparatively small buying orders, reflect- 
ing a limited floating supply. In view of the steady growth 
of this business, the future of which seems entirely sound, 
this stock may be regarded as a conservative speculation. 
Up to date no dividends have been paid on the common. 

Question-I hold Standard Oil of New Jersey, Phillips Petro- 
leum, Associated Gas & Electric "A" and Commonwealth & 
Southern. How do they rank? L. P. D., Albany, N. Y. 

Answer-All good. The oil stocks are of the best, able 
to withstand the ups -and -downs of conflicting markets. The 
utilities have excellent merit. Steps are now under way to 
eliminate minor holding companies in the Commonwealth & 
Southern group, thus effecting a more workable set-up. 
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Amazingly Easy Way 
to get into ELECTRICITY 

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

learn Without Lessons in 90DAYS 
By Actual Work - in the Great Shops of Coyne 

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

Railroad Fare 
Allowed 

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

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

Prepare for Jobs 
Like These 

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

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

up to $150 a Week 
Service Station Owner 

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

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

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

COYNE 

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

ELECTR 
H. C. LEWIS, 

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

employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great Western Railroad at over$100 
a week. That's not unusual. We can point 
to Coyne men making up to $600 a month. 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $15,000 a year. 

GET THE FACTS 
Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old-Coyne train- 
ingistested-proven beyond all doubt-en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs ...facts... jobs ...salaries 

. opportunities. Tells you how 
manyearn expenseswhile train- 
ing and how we assist our grad- 
uates in the field. This does not 
obligate you. So act at once. 
Just mall coupon. 

Get This 
FREE Book 
OM tta 0 t 
1 

I 
I 

ICAL SCHOOL j Pres. Established 1899 
SOO S. Paulina Street - Dept. 40-27 Chicago, Illllinois 

sa 
Mr. H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. 40-27 
coo S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

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

Name 

Address 

City .State 
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The Grand Concourse 

Ewing -Galloway 

An atmosphere almost cathedral -like characterizes this 
photograph of the Grand Central Terminal, New York. 

www.americanradiohistory.com



April, 1930 Science and Invention 1071 

Bring the World's Knowledge 
into your Home! 

Give yourself and 
your children 

this completely NEW 

ENCYCLOPAEDIA' 
BRITANNICA 

OPEN the windows of your mind-today. 
Bring into your home at one stroke the 

knowledge, the wisdom, the practical experience 
of 3,500 world-famous leaders of 
thought and action. Give your 
family-your children especially 
-the greatest knowledge book of 
all times-the new Encyclopaedia 
Britannica. 

A $2,000,000 
"home university" 

FRESH from the presses, made new 
from cover to cover at a cost of more 

than $2,000,000, here is a Britannica 
that marks a new epoch in home 
education. 

Never before has knowledge been 
made so instantly accessible-so easy 
to grasp. 

Authorities from 50 different coun- 
tries write its thousands of articles- 
bring to your home the learning of the 
great universities, the discoveries of 
science, the practical wisdom of suc- 
cessful men and women in all walks 
of life. 

All the world's wonders 
15,000 superb new illustrations, 

many in color, give vividness and 
charm to the fascinating pages of the 
new Britannica-give you the whole 
world in pictures. 

A magic book-that's what you'll 
say about this new Britannica. Now, 

FOR OLD AND YOUNG ALIKE 
Children love to browse through these fascinating vol- 
umes. The new Britannica assists with school work, brings 
out unsuspected talents, helps children "find themselves." 
THE MAHOGANY BOOKCASE TABLE SHOWN ABOVE IS INCLUDED WITH EACH SET 

in these 24 marvelous volumes, more 
swiftly, more easily than ever before, 
you can explore any science, any in- 
dustry, any phase of knowledge that 
you please-all without leaving your 
own home. 

Ask any question, and the new 
Britannica tells you the answer. Yet 
the new Britannica is more than a 
mere answer -book. It is a book of 
richer opportunity-a vital force for 
self -advancement. With the Britannica 
always at hand you can make even 
your minutes help you to success. 

New opportunity for 
all the family 

EVERY member of your family can 
find practical everyday help in this 

marvelous book. Fer men eager to get 
ahead it is a real aid to greater earning 
power. For women it is a guide in all 
the activities of the home and 
every outside interest. For 
children it provides an end- 
less fund of fascinating things 
to make and do. 

Give yourself and your 
family the chance to profit by 
this modern knowledge book. 

SEND FOR FREE BOO KLET TODAY 

SPECIAL OFFER 
New low price-$5 down 

MASS production on a scale never 
before possible gives you these 

books at a third of what they would 
otherwise cost, for less than any wholly 
new Britannica in 60 years. 

And while this offer lasts an initial 
payment of only $5 will bring the en- 
tire set together with the handsome 
bookcase table to your home. You can 
pay the balance on one of the easiest 
time payment plans ever devised. 

Send for FREE booklet 
Act now! Get this NEW Britannica at the 

present low price. Send 
for our free illustrated 
booklet. It contains 
specimen pages, maps 
and color plates, and 
gives full informa- 
tion. Fill out the 
coupon and mail 
today. 

ENCYCLOPAEDIA BRITANNICA, Inc. 
342 Madison Avenue, New York City 

Please send me by return mail, without any 
obligation on my part, your 56 -page illustrated 
booklet describing the new Britannica together 
with low price offer, etc. 

Name 

Add,. 

City °(ate J 
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Contents 
Virtually 
Limited 
Only by 
the Extent 
of Man's 
Knowledge! 

Has Outsold 
Any Similar 
Volume the 
World Over! 

ENTIRELY at our own risk, we have arranged to 
ship you ABSOLUTELY FREE this 1,000 -page 
"1930 WORLD ALMANAC AND BOOK OF 

FACTS"-the veritable storehouse of information in 
daily demand in every workshop, home and office- 
the world's most famous reference library which no 
busy mechanic, experimenter, business man, educator, 
or man or woman in any walk of life can afford to be 
without! 

An Unprecedented Indispensable GIFT 
The contents treated is virtually limited only by the 
extent of man's knowledge. More than 3,000 subjects! 
A glance at the following gives but a faint conception 
of its vast completeness, scope and amazing interest: 
All About Radio and the Wireless 
What Eclipses Will Occur in 1930 

Law of Contracts, Wills 
and Business Procedure 

Tables of Time and Distance 
What Produces the 

Aurora Borealis? 
How Does Bankruptcy 

Law Operate? 
What Is the World's 

Fastest Train? 
What Is New York's 

Costliest Building? 
Tables of Temperature 

and Precipitation 
Complete Chronology 

of the Past Year 

Elements of Physics 
Marriage and Divorce 

in Various States 
How Many Tons in a 

Carload of Wheat? 
The Great Disasters of History 
How Can You Avoid Lightning? 
What Are the Known Elements? 
What Is the World's 

Greatest Bridge? 
What Is the Metric System? 
How Fast Does Light Travel? 
How Long Do Animals Live? 
Hanging Gardens of Babylon 
Seven Wonders of the World 
Women-Interesting 

Facts About Them 

Complete chapters are devoted to Aviation, Radio, Scientific 
Progress, Intrepid Explorers, Chemistry, Biographies, Noted In- 
ventions, etc. Science, Banking, Commerce, Industry, Sports, 
Countries and Governments-production of Factory, Field and 
Mine-Aeroplane data, Astronomical Tables, Velocity Tables, 
Poison Antidotes, Zodiac, Weather Forecasting ... nothing has 

3000 
Subject Headings 
Most Widely Consulted 
Reference Book in America! 
Now, for the first time, SCIENCE & 
INVENTION offers you this triumph 
in book-making-this complete and un- 
abridged 

WORLD ALMANAC 
alnd BOOK OF FACTS 

FREE! 
escaped the corps of editors who searched the whole field 
of human activity for every mite of information useful 
to you. 

Entertainment that Brings Bigger Pay 
Of course you are vitally interested in all the amazing 
news, new inventions, discoveries, patents, ideas and stories 
as they forecast the astounding world of the future in 
SCIENCE & INVENTION every month. 
Radio, Aviation, Electricity, Carpentry, Engineering, Auto 
Mechanics, Television, Projection and Filming Talkies, Magic, 
Still Photography, New Patents, Chemistry . SCIENCE 
& INVENTION shows you the miracles of their latest de- 
velopments and gives you a liberal education in all fields. 
With its more than 200 highly instructive pictures in every 
issue, it will fascinate you, teach you, and pave the way to 
fatter pay envelopes! 

Send for your FREE Copy at ONCE! 
To persuade you merely to try it entirely at our risk, we offer 
you the new complete "WORLD ALMANAC AND BOOK 
OF FACTS" FREE with Eleven big issues, almost a full 
year's subscription to SCIENCE & INVENTION, at the 
special introductory price of only $2. You risk nothing. If 
you are not more than delighted with both the magazine and 
gift we absolutely guarantee to refund your money. 
There are only 5,000 of these 1,000 -page Gift Almanacs left. 
To snake sure of getting your copy 

-Mail Coupon Before It's Too Latel..- 
SCIENCE & INVENTION, Dept. 2504-Q 
MACKINNON-FLY PUBLICATIONS, Inc. 
381 Fourth Avenue, New York, N. Y. 

Please send me ENTIRELY FREE the 1,000 -page "1930 WORLD 
ALMANAC AND BOOK OF FACTS" postpaid by return mail and 
enter my Special Introductory Subscription for Eleven Months of 
SCIENCE & INVENTION at only $2.00. I save 75c on the regular 
single copy price and get the complete "WORLD ALMANAC" FREE. 
If not more than delighted, you will cheerfully refund my money. 

Name 

Address 

City and State 
Renewed subscription will be extended from expiration 
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THE four 
plans 

shown are but a 
sample of the many 
ways in which our mem- 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the As3ociation. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the As- 
sociation. 

Our Members Earning 
Thousands of Dollars 

Every Week 
The Association assists men to 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets-given sure-fire money- 
making plans developed by us- 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big -pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 

ing their pay, pass- 
inglicensed operator 
examinations, land- 
ing big .pay posi- 
tions with Radio 
makers. 

Mail Coupon Today for the 
FREE HANDBOOK 

It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 

Below 
are a few of 

--- the reports 
from those now :--- cashing in on the 

"40 Easy Ways" 
Clears Frank J. Deutch, Pa.-"Since 

$3,000.00 joining the Association I have 
cleared nearly $3,000.00. It is 

almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money." 

$1,100.00 ill J. R. Allen, Calif. - "Have 

6 Weeks done over $1,100.00 worth of 
business in the last 6 weeks. 

Next month I am going to open up a store 
of my own. I never knew that money could 
come so fast and easy." 

$25.00 a Week N. J. Friedrich, N. Y.-"I 
Spare Time have averaged $25.00 a week 

for the last 7 months even 
though I am not a graduate but just learning." 

Training Lands R. C. Kirk. N. C.-"Your 
Him Job training has been very 

valuable to me. I landed a 
job with the big department store out here a 
few weeks ago because I had my member- 
ship card with me. There were a large bunch 
of applications ahead of me." 

ACT N O W 
If You Wish NO -COST 

Membership 
For a limited time we will give to 
the ambitious man a No -Cost Mem- 
bership which need not-should not 
-cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 

Radio Training Association of America 
Dept. RN -4, 4513 Ravenswood Ave., Chicago, Ill. 

Gentlemen: Please send me by return mail full details of 
your Special No -Cost Membership Plan, and also a copy 
of your Radio Handbook. 

Name 

Address 

Radio Training Association of America 
4513 Ravenswood Avenue Dept. RN -4, Chicago, Illinois j City State 

1 

1 

1 

1 

i 
1 

1 

1 

.l 
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Editorial 
The Great God of Science-Heat 

TO most of us the word heat casually conveys 
little more than an idea of warmth. We 
think of it mainly in terms of bodily comfort 

or cooking, and are generally well satisfied to have 
scientists and engineers deal with other uses of this 
important agency. 

When Moissan, the celebrated French chemist, 
began experimenting with electric currents to pro- 
duce heat, little could he have realized the almost 
unlimited industrial expansion that was to follow 
in the wake of his investigations. Not content 
with startling the world by making real diamonds 
by an artificial process, he went on to discover new 
substances and laid the foundation of industries 
which have exercised a profound influence on the 
course of human destiny. Substances of great in- 
dustrial value, which were scarce because they 
were not amenable to temperatures of the blast -fur- 
nace, became conveniently available in quantity and 
in a high degree of purity. A fresh impetus was 
given to industry and new factories sprang up 
wherever power was available for the generating 
of electricity. 

To appreciate the importance of the electric fur- 
nace and the research work which preceded its de- 
velopment, let us consider the temperatures avail- 
able by other means. The temperature of a blast 
furnace probably does not exceed 1,600 degrees 
Centigrade at its hottest point. The Bunsen flame, 
fed with the proper mixture of gas and air, pro- 
vides heat up to 1.870 degrees C.; 2,000 degrees C. 
is produced by a mixture of oxygen and hydrogen, 
and 2,400 degrees C. by a mixture of oxygen and 
acetylene. Great use has been made in industry of 
the oxy-acetylene torch. 

But by none of these means can the maximum 
temperature of the flame be communicated to the 
substance on which it plays. By one means and 
another heat quickly becomes dissipated. How- 
ever, the conversion of electricity into heat is 
brought about somewhat differently. The passage 
of a current through a conductor is attended by 
the production of heat, and the greater the propor- 
tional resistance which the conductor offers, the 
greater is the intensity of heat produced. Utilizing 
this principle, Moissan constructed a furnace, 
through the walls of which were inserted carbon 
rods. Then a high -voltage electric circuit was con- 
nected to these rods which met just above the sub- 
stance under experiment, and upon being separated 
the electricity bridged the gap between the carbon 
points in the form of arcs and produced a tempera- 
ture which has been estimated to have reached 

3,500 and possibly 4,000 degrees C. What Moissan 
had produced was in reality a glowing crater. 

In the presence of this terrific heat it was dis- 
covered that certain metals would not only melt 
but boil. Many substances, such as chromium, 
manganese, tungsten, molybdenum, titanium, va- 
nadium and silicon heretofore had been chemical 
curiosities, obtainable only at great expense. Now 
we find them in abundance in every -day use. By 
combining them with steel in the electric furnace 
metallurgical chemists have given us some wonder- 
ful alloys. 

Automobiles, airplanes, various parts of ma- 
chinery, tools, guns and the like owe their progress 
in development to a large extent to the quantity 
and cheapness of substances which improve the 
quality of the steel used in their construction. Chro- 
mium confers on steel toughness, tungsten and 
molybdenum hardness, titanium soundness and va- 
nadium strength when added in the proper amounts ; 

manganese in quantity greater than 8 per cent. gives 
exceptional hardness combined with ductility, and 
destroys the magnetic properties of steel. Silicon 
lends elasticity for the making of springs. 

And aluminum! The commercial practicality of 
aluminum owes its existence entirely to the electric 
furnace. Though occurring in abundance through- 
out nature, it was virtually impossible to refine it 
with the comparatively low heats available prior 
to the electric arc method of obtaining high tem- 
perature. Without aluminum and its various alloys 
many industries, and consequently much progress, 
could never have been made. 

We might continue almost indefinitely, each 
achievement in the field of alloys and in many 
other fields of endeavor emphasizing the tremen- 
dous importance that must he attached to the de- 
velopment of the electric furnace. But apart from 
the extent of this major development, we must 
give heed to the importance of all research. One 
discovery alone, no matter how apparently insignifi- 
cant at the moment it may appear to be, may prove 
to be the opening wedge of an almost endless num- 
ber of subsequent developments. 

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact" - - - - HUXLEY 
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ere are the keys... 
drive it for five days 

before you decide!" 
"That's the kind of demonstra- 
tion I want!" 
"That's the demonstration 
everyone gets who buys a used 
car backed by the Studebaker 
Pledge!" 

s s s 
Which do you prefer-one-half hour's 
ride over the boulevards-or five days 
at the wheel yourself? 

Under the terms of the famous Stude- 
baker Pledge, you get five days' 
driving trial with the used car of your 
choice-with this further assurance- 
if the car you choose does not satisfy, 
you may return it within five days and 
apply your payment on any car in your 

Studebaker dealer's stock, new or used! 

More than 150,000 thrifty motorists 
last year bought Pledge -backed used 
cars-and were satisfied. They bought 
because they know a good used car is 
a better buy than a cheap car bought 
new. Most Pledge -backed used cars 
have been thoroughly reconditioned 
-they look and run like new! 

The Studebaker Pledge also provides 
a 30 -day guarantee on all Certified 
cars. It also gives you the honest re- 
presentation of plainly marked prices. 

When you buy your used car -a 
family car, a business car, or a "second" 
car-see your Studebaker dealer first. 
See that you get the protection of the 
famous Studebaker Pledge - the fair- 
est used car sales policy in the market. 

STUDEBAKER 
Builder of Champions 

i Pledge to the Public 
on Used Car Sales 

i 
2 

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. 

All Studebaker automobiles which are 
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.) 

y 1928 The Studebaker Corporation of America 

INVEST 2C 
you may save $200 
Spend 2c now for your copy 
of this interesting and in- 
structive booklet, "How to 
Judge a Used Car"-it may 
save you as much as $200 
on the used car you buy. 
Mail the coupon-now! 

THE STUDEBAKER CORP. OF AMERICA 
Div. 174, South Bend, Indiana 

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

Name 

Street .. 

City State 
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Has your favorite service station 
man seen this demonstration ? 

T the right is the demonstration machine 
which engineers from the Ethyl Gasoline 

Corporation take from place to place to prove 
how Ethyl `!knocks out that `knock" and de- 
velops an engine's maximum power. 

In those two vials at the right of the cylinder 
is the fuel. One contains ordinary gasoline, the 
other Ethyl Gasoline. 

By turning the valve between them, ordi- 
nary gasoline flows into the combustion 
chamber. The engine "knocks"; its speed de- 
creases; the power begins to drop. 

Then the valve is turned in the opposite 
direction to feed Ethyl into the chamber. The 
engine quiets swiftly. "Knock" goes out. 
R. P. M'S (engine revolutions per minute) in- 
crease. And the engine delivers the power of 
which it is capable. 

That's why thousands of service station men 
advise you to use Ethyl in your own car. They 
know that any car performs better with Ethyl 
Gasoline in its tank. 

Ethyl Gasoline Corporation, New York City 

ETHYL 
BRANO OF 

ANTI -KNOCK 
COMPOUND 

1 
ETHYL GASOLINE 

J 

CORPORATION 1 U 

cks out that 
Fitted into the rear of this car is the "knock" demonstration 
machine. (Above at right) The machine ready for action 

Wherever you drive-whatever the oil com- 
pany's name or brand associated withit-any 
pump bearing the Ethyl emblem represents 
quality gasoline of high anti -knock rating. 

ETHYL GASOLINE 
© E. G. C. 1930 The active ingredient vow used in Ethyl du,o is tetraethyl lead. 
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Tesla Maps Our 
Electrical Future 

Simple Daylight Television, Baby Electric Planes, Cosmic 
Rays of Tremendous Intensity Foreseen by Scientific Wizard 

DO you use an alternating - 
current induction motor ? 

1 high -frequency coil ? 

A filamentless vacuum 
lamp (such as the neon lamp) ? 

At least you know these 
things and benefit by their use, 
as most of us do who live in 
this modern age of wonders. 
And you will be interested to 
know that- not only these but 
many other modern electrical 
methods and appliances are 
conceptions of the brain of Dr. 
Nikola Tesla, perhaps the 
greatest master of electricity 
alive today. 

Fundamental-that is the 
word that tells best why Dr. 
Tesla's name is less commonly 
heard than that of Edison. For 
practically half a century Dr. 
Tesla has occupied himself 
with the roots and essences of 
his chosen subject. How es- 
sentially necessary to modern 
industry, offices, and homes is 
alternating current ! For most 
industrial requirements, direct 
current is not suited at all. 
Long-distance transmission of 
such a current is wasteful and 
impracticable, as no simple, 
efficient machinery is available 
for generating and transforming it at high voltages. Alter- 
nating current, on the contrary, lends itself admirably to 
high voltage generation and to transformation into current 
of any strength or volume as well as into direct current, at 
the point of use.... Without alternating current, in short, 
we could not proceed with modern life. Yet more than 

By H. Winfield Secor, E. E. 

One of Dr. Tesla's striking experiments. A blare of 
light produced in a filamentless bulb by wireless 
power transmitted from a loop carrying terrific 
currents oscillating eighty million times per second. 

forty years ago Dr. Tesla dis- 
covered the principle of this 
form of electricity, invented 
machinery for generating and 
transforming it, and introduced 
it to a world which until then 
had been limping along with 
direct current as best it could. 

Dr. Tesla's service in this 
immense field opened up by 
him is summed up strikingly 
by Dr. A. B. Behrend, in his 
book on the alternating -current 
induction motor :-"Were we 
to eliminate from our industrial 
world the results of Mr. Tesla's 
work, the wheels of industry 
would cease to turn, our elec- 
tric trains and cars would 
stop, our towns would be dark, 
our mills dead and idle. So far- 
reaching is this work that it 
has become the warp and woof 
of industry." 

Because Dr. Tesla knows the 
principles of electricity and 
has checked his knowledge in 
practice, he is able to speak 
with certainty about elec- 
tricity not only of today but 
also of tomorrow. . His 
forecast of the electrical fu- 
ture is not that of an imagina- 
tive "philosopher," but of an 

experimenter and calculator. He is sure of what can be done. 
because he knows what has been done-by himself. Some 
results of some of his conclusions he imparted to me in 
a recent interview. 

"Neon lamps are in the public favor and are being used 
for store windows and in signs (Continued on page 1124) 
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Super -Motor 

Two 40 -foot pavements on a 204 -foot right-of-way make Grand 
River Road a thoroughly modern motorway. At this intersection 

35,955 vehicles pass each 24 hairs, on busy days. 

WHEN the Governor and Judges laid out the 200 -foot 
main arteries and 120 -foot intermediate thorough- 
fares of the original plan of Detroit, there was no 

means of knowing in what measure or for what purpose 
they would be utilized by subsequent generations. Unfor- 
tunately the vision of a great future was lost in the first 
decade, but in that period a few sections of the wide 
thoroughfares of the plan became established in the city. 

Have they become a nuisance and a burden to the taxpayer 
in the six generations that have elapsed, or have they 
served to the limit the different needs that each generation 
found for them? 

The answer lies in the enormous structures that now adorn 
Washington Boulevard; in the teeming department store 
activities of lower Woodward Avenue; in the magnificent 
upbuilding that has come to Cadillac Square; in the great 
hotel, theater and private club development about Grand 

for the 
Highways for Modern Motor 
of This Automotive Age .. . 

vide Adequate Rights -of -Way 

By J. Lee Barrett 
President of the Detroit Automobile Club 

Circus Park, radiating into the short sections of Madison 
and Bagley Avenues and Broadway that are left in the 
plan; but more than all, in the eight -mile length of East 
Jefferson Avenue, which has met all the transportation 
demands that the ensuing generations have put upon it with 
its concentration of industries, apartment houses and recrea- 
tion centers. 

However, with the development of the automobile and 
with increased traffic congesting Detroit's main arteries, 

The Outer Drive consists of two 36- 
f oot pavements, on a 150 -foot right- 
of-way. Boulevard lights have been 

installed. 
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ways 
Motor Age 
Traffic Are the Most Pressing Problem 
Here Is What Detroit Is Doing to Pro - 
for the Rushing Motor Cars of Today. 

road commissions and city officials realized that a unity 
of effort would be necessary in order to maintain the heavy 
traffic on Detroit's streets. Consequently, in 1925 the City 
Plan Commission presented to the Common Council a plan 
known as tie Master Plan embracing not only the streets 
within the city limits but superhighways extending into 
three counties. Superhighways outside of the limits called 
for a width of 204 feet and main arteries within the muni- 
cipalities, for a width of 120 feet. This plan being a scientific 
development received by road commissioners from the three 
counties and City Plan commissioners, was approved by the 
Council and by the people of Detroit and an additional one mill 
was added to the tax levy to provide funds for this work. 

For the past four years a large portion of this Master 
Plan has been developing rapidly. These 204 feet super- 
highways are designed to offer a space on a single level 
for the free movement of through automobile traffic at 
high speed as well as for local traffic and provides an ex- 
clusive reservation for the rail rapid transit lines that the 
expansion of the city will require for the mobilization and 
distribution of its armies of workers. The future city will 
be able to put its transit facilities on the surface at a great 
economy in more than three -fourths of its transportation 
area, because of the measures that are being taken now to 
acquire the right of way in advance of development. 

These projects have advanced much more rapidly in 
the districts surrounding Detroit than in the city itself 

The Fort Street Super- 
highway wes opened to traffic 
this year. tt has tzeio 40 -foot pave- 
ments on a 204 -foot right-of-way. 

IVoodward Avenue Superhighway connects Detroit 
Stith Pontiac, more than 25 miles away. 

where the plan is hampered by business development which 
has already grown up on these main arteries. Some oppo- 
sition has been advanced due to the special assessments 
which are levied against the property improved-by the 
widening thoroughfares. 

At present, Detroit has five main arteries centering in the 
business district with two cordons, one circling the city at 
the three and one-half mile circle, the other known as the 
Outer Drive circling the city at the eight -mile circle, the 
latter being a 204 -foot boulevard providing for cross -traffic 
between the five main arteries. (Continued on page 1133) 
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You can get quite a thrill 
on a skiboard equipped 
with an outboard motor. 
Richard Dow and his 
dog, "Princess," arc do- 
ing the bounding bounce. 

t's Outboard. 
Time! 

Skiboard Skims the Deep 
THOSE who have not experienced the thrill of standing on 

a skiboard towed by a swiftly running outboard motored 
craft or by a fast power boat have often evinced a desire to 
try it. Such pleasure had never been reduced to the ultra - 
simplified form of attaching the outboard motor directly to the 
skiboard until Richard Dow decided to put the thought in prac- 
tice, and now on any sunny day he can be seen giving his dog 
a speedy ride on this unique craft. Both seem to be enjoying it. 

You Can Be a Naviator Now 
ANYONE can "fly" this 

waterplane. The sign 
on the wings says so. This 
vessel was designed for 
even greater thrills than 
ordinary outboard motor- 
boat racing provides. It 
has been claimed that this 
motorized Mother Carey's 
chicken can make 65 miles 
an hour without flying any 
more than several feet 
above the surface of the 
water. As a matter of fact, 
if the motor mounted on the 
rear pontoon were not in the water all the time, the mono- 
plane would lose headway until the engine were submerged 
again. Ailerons supply stability and an elevator fin gives 
an up and down motion. The waterplane is steered by a 
submerged rudder and was built in Alameda, California. 

At Last-the Pneumarine! 
THIS stepped hydroplane hull furnishes itself with a 

pneumatic riding cushion as it goes along. Two stream- 
line funnels at the fore part of the vessel drive air beneath 
the vessel, relieving the suction between the water and the 

bottom of the boat and increasing its speed. The dotted 
white lines show pipes communicating with the bottom. 

EVERYONE 
has seen an outboard 

motorboat being propelled at a high 
rate of speed. Very few know that the 
outboard engine can also be applied to 

some unique constructions. 
Gas Your Outboard As You Go 

DURING the outboard motorboat races at Oakland. 
California, a new system of refueling was tried 

and found very successful. 
Dr. F. T. Barron equipped 
his outboard motorboat with 
a pipe line to the end of 
which a flexible hose was 
secured. Then as Oran 
Fageol was putting his ves- 
sel through the pace, Dr. 
Barron pulled up alongside 
and transferred gasoline to 
Fageol's boat while both 
were running at full speed. 
It is likely that refueling 
records for outboard motor- 
boats will soon be attempted 

and probably boats in such classical races as the Albany to 
New York feature could receive fuel en route in this fashion. 

Like a Porpoise at Play 

AUSTRALIA has also taken to the outboard motor craze. 
At the Royal Motorboat Championship 

held by the Royal Motor Yacht Club. 

aerial acrobatics were indulged in by the holder of Aus- 
tralia's outboard motorboat championship. Those who at- 
tended the carnival were surprised to see an outboard motor 
craft literally bounce out of the water as it sped along. A 
cameraman was on hand to photograph the bouncing boat. 
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What's Yew 
in Radio? 

What's Sunshine to Us May Be Static to Him 

PROFESSOR PAUL 
DE MARS of Tufts 

College is shown making 
an observation during the 
extensive investigations he 
has been conducting to de- 
termine the effect of the 
sun and the upper atmos- 
phere on radio transmis- 
sion and reception. Every- 
one who has a radio no 
doubt has noticed the wide 
variation in the effective- 
ness of reception from 
winter to summer and 
from day to night. With 
this machine, especially de- 
signed for this investiga- 
tion. Doctor De Mars 
hopes to be able to deter- 
mine the most advan- 
tageous conditions for 

broadcasting, and also to recommend to the radio industry means of 
preventing improper reception due to unfavorable atmospheric conditions. 

Call Off Your "Dogs" 
"C IZE 6, No. 5143," a salesman in this 

Regent Street Shoe Shop in Lon- 
don might cal' into the microphone. The 
request would be amplified and received 
through a loudspeaker in the stock room. 
And the shoes are sent to the show- 
room on an endless chain. Here we see 
a salesman about to take the shoes from 
the chain. Below is the microphone 
and the sound system which conveys the 
order to any of the other departments 
in the building. Here's one job less for 
the errand boy to perform. 

Mormon Youth 

Radio Teaches Them "Ups and Downs" 
EMBRYONIC flyers who would learn the 

fine points of the art of flying now have an 
added instructor in the form of radio communica- 
tion. At the Heston Airdrome in England the 
student pilot is first given instructions by the 
teacher who then communicates with his pupil, 
in the air, by means of a radio system located in 
a nearby tower. Captain V. H. Baker, chief 
pilot of the Heston Airdrome, is shown here 
giving some advice to his apt and pretty pupil, 
Miss Betty Cleaver. You will notice the ear- 
phones, worn by Miss Cleaver, which are at- 
tached to the receiving set contained in the plane. 
Perhaps pilots will not relish the removal of the 
personal touch from the teaching of pupils like 
this one. 

Aims to Simplify Television 
PHILO FARNS - 

WORTH, twenty- 
three -year -old Mormon in- 
ventor of San Francisco, 
has recently perfected a 
televisor \vhich uses no 
scanning disk. According 
to the backers of this in- 
vention, television now be- 
comes as simple a matter 
as learning the alphabet. 
for most of the movable 
and noisy parts have been 
relegated to the same 
limbo as the crystal de- 
tector radio sets. 

Back Seat Drivers?-Here's Outside Driver! 
RH. MAXWELL of the Westinghouse Company recently gave a demonstration 

to A. W. Picketts of the Willys-Overland Company at the automobile show 
in New York in the controlling of an unoccupied motor car by speaking directions 

to it through a tele- 
phone control. By 
means of the "elec- 
tric eye" the car was 
made to respond to 
such matter -of - fact 
commands as, "Back 
up. please," "Turn 
lights bright," and a 
few others. How- 
ever. this apparatus 
is quite tempera- 
mental and depends 
for its response on 
the quality of the 
voice of the com- 
mander. 
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The Long Arm of 

Airplane mechanics keep police aircraft in 
perfect trim for patrol and emergencies. 

WHAT is a policeman ? 

The answer was easy-once. Not so now. The 
reason? Our forces of the law have called science 

in to help them make crime difficult and apprehension sure. 
And scientific police methods are creating motor mechanics, 
thumbprint specialists, and ballistic experts where only 
policemen grew before ! Further, aside from these special- 
ists, a new kind of patrolman has emerged-a man who 
knows the essentials of scientific criminal -hunting and is able 
to apply them. 

New York is a good example of the changes that are 
taking place in police departments under scientific rule. The 
New York Police College is utilizing the latest scientific 
equipment for all the phases of police work-from gathering 
evidence to discussion of explosives and their action; from 
the study of ballistics in connection with the identification 
of bullets to ground work and flying instruction for the 
aviation force. The school accommodates 2000 men who 
have come from all of our forty-eight states to train for the 
latest profession, the profession of policeman. 

Science determines a rookie's entrance into the police 
field. A department physician examines every candidate; 
they must be physically perfect, mentally alert and intelligent 
Fingerprints are taken. Once accepted, the rookie receives 
a training that is rigid and extensive. 

Each recruit must become acquainted with criminal law 
and court procedure. He studies the famous cases of criminal 
history, often under tutelage of the very men who have 
helped solve them. He is told how to interrogate suspects, 
when to make arrests, 
what constitutes legal evi- 
dence . no phase of 
his work from apprehen- 
sion to conviction is 
omitted. 

Play, too, forms an im- 
portant part of the official 
t r a i n i n g. Calisthenics, 
wrestling, rough and tum- 
ble fighting, and jiu-jitsu 
are taught so that the 
policeman will be capable 
of defending himself 
against wrongdoers. A 
complete course in marks- 
manship-the construction 
and care of firearms, the 
ability to shoot straight 
and to disarm your oppo- 
nent - is included as a 
further means for defense 

Under Captain James Connelly these men teach students the 
working principles of police motor transport. 

When the Modern Police 
nal Today, Aviation, Motor 
at His Elbow to Assist Him 
This Article Surveys the 

Science on the New 

By Mary 

and protection. The modern holdup man with his pistol has 
rendered this imperative. 

As a matter of fact, the only way to combat crime is to 
know all the underworld's methods. For this reason a 
museum is set aside for the display of weapons. Each recruit 
is taught their use-whether they be three -pronged crowbars 

Armored motorcycles stand in readiness to hunt down 
high-speed criminals. 

or can openers, rope and wire ladders used for scaling walls, 
sawed-off shotguns, miniature pistols, wood and lead mallets 
for noiseless tapping of safes, or cane guns. Many such 
weapons are made doubly dangerous by ingenious camouflage. 
Open up a common fountain pen-it will fire a 32 -calibre 

bullet. Lift a pearly knife, 
touch its blade-a bullet 
will spurt forth. A bullet- 
proof vest, from which the 
gunman is rarely separated, 
is on display; such a gar- 
ment provides one of the 
best means of identifica- 
tion. 

Bullets themselves pro- 
vide an excellent means of 
identifying criminals, for 
no two pistol bores are 
identical. When a gun is 
fired the bullet records all 
imperfections of the inside 
barrel ; thus the bullet iden- 
tifies the gun. Micro- 
scopes, micrometers, spring 
gauges, all play their share 
in ballistics for the recruit. 

Fingerprints, of course. 
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Science 
man Starts After a Crimi- 
Mechanics, and Ballistics Are 
in Trapping the Misdoer . 

Many Rôles Played by 
York Police Force 

Jacobs 

present the one infallible, unchangeable source of recogni- 
tion. Let the criminal scar his finger tips, file them down, 
mutilate them with chemicals-nature's pattern persists. 
There is no escape, all fingerprints come within one of the 
nine human types. Accompanying photographs of fugitives 
are detailed v'ews of his fingerprints; these have been tele- 
phoned abroad, 
when occasion de- 
manded, to aid in 
his capture. 

A 11 wrongdoers 
a r e fingerprinted 
immediately upon 
reaching headquar- 
ters - before they 
parade in the line- 
up-that daily pro- 
cession of suspects 
and criminals who 
must furnish de- 
tails of their careers 
for the recruits and 
detectives stationed 
in the audence. 
Microphones enable 
the questions and 
answers to be heard 
distinctly, for fu- 
ture reference. And 
by seeing these culprits daily, policemen become familiar 
with the various offenses and types of offenders. 

Practical application of chemistry, biology and physics, 
so far as they affect police work, is provided. Policemen 

The ballistic laboratory is equipped for complete study of 
projectiles and weapons used by criminals. 

Suspects and criminals are questioned by the Deputy Chief 
Inspector under the gaze of detectives, in the daily lineup. 

By the marks left on a 
bullet the ballistic expert 
identifies the gun that 

fired it. 

must be able to make minute examinations of hair and blood, 
dust particles, poisons, stains, counterfeit coins and notes, 
disguised and imitated handwriting. Photometry and 
luminescent analysis are considered in laboratory work. 

After the general course of training, the future guardians 
of the law are classified according to their capability and 

aptitudes for special training. 
The Motor Transport School 

gives thorough instruction in con- 
struction, care, repair and operation 
of motor vehicles ; practical demon- 
strations and road tests. All New 
York motor policemen must pass the 
state automobile license tests. The 
Motorcycle Squad, which works 
together with the mounted officer 
in handling traffic, receives school- 
ing in operating motorcycles. 

In the School of Horsemanship 
the mounted policemen are trained 
to ride properly, to care for injured 
animals. A veterinary surgeon 
gives lectures on the anatomy and 
health of the horse.... The horses, 
too, come in for their share of in- 
struction before ready for use. 
They must become accustomed to 
the sound of revolver shots, ex- 
plosions, and seeing fires. 

The School of Aviation is about the finest of its type in the 
United States. Actual laboratory work in the construction 
of planes, explanations of the various kinds of propellers, 
discussions of the controllability of planes, and their sta- 

bility, are stressed. Work in manufacturing plants where 
planes are being constructed is included for the prospec- 
tive aerial policeman ; both the Curtiss and Roosevelt fields 
serve as training bases. The engine mechanics division 
of this school covers fueling systems, scientifically analyz- 
ing fuels and oils used for power. Pupils must pass a rigid 
test and qualify as commercial mechanics before they 
may take part in this phase of police activity. Dual and 
solo flying, the Department of Commerce rules for op- 
erating planes over cities, even meteorology, are part of 
the New York Police College training for its young 
aviators, pioneers in the first regular patrolling city air 
police force. 

Aerial policemen have a double responsibility-to the 
aviator and the pedestrian. Whether a citizen is walk- 
ing on the street, riding in his car, standing in front of 
his house, or doing stunts in his plane-safety is provided 
him. Private property must be protected against any 
damage from flying planes ; reckless flying and other 
infractions of flying regulations must be stopped. Every 
other department of police activity may call upon the 
Aerial Unit for aid whenever the emergency requires. 
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Brains of Silver - 
Eyes of Glass 

The largest pltuloyrapliic 
"eye" ever ground in 
America forms a remark- 
able contrast to a folding 
camera of vest - pocket 
size. It was made for the 

army air service. 
Photos courtesy Eastman Kodak Co. 

AFILM coated with an emulsion 
of silver and a lens of polished 
optical glass are the very vitals 

of the folding camera with which you 
make picture records of interesting mo- 
ments in your life today. It is only since 
;Ie process of making these "brains" 

and "eyes" of our cameras has been per- 
fected that amateur photography as we 
know it has been practicable. 

The problem of the film - of the 
"brain" that records and holds what the 
lens has seen-was most difficult. In 
the early "wet -plate" days, the amateur 
sallied forth with a trunk -size camera 
and a whole laboratory of equipment, 
together with a tent in which to house 
it during his breathless experiments. 

. . . For experiments they were. The 
process of shooting a scene and develop- 
ing a plate was a succession of 
emergencies, and the photog- 
rapher who consistently got 
good results was regarded as 
little less than a magician. 

Dry plates did away with the 
tent and the ponderous field 
equipment. But they were 
heavy in themselves and far 
too frail to encourage a rapid 
increase of amateur camera 
men. In 1889, however, the 
nitro-cellulose film base was 
discovered, and amateur photog- 
raphy began to come into its own. 

Incidentally, but by no means unim- 
portantly, the same discovery made 
possible the motion picture. The trans- 
parent, flexible nitro-cellulose film was 
the one essential needed to enable 
Thomas Edison to carry his cinemato- 
graphic experiments to a successful 
conclusion. So 1889 marks the date 
when the movies began to come into 
their own, too. 

How far photography, moving and 
still, has come since 1889 may be judged 

Modern Production of Camera's Vital 
Features Makes Possible Your "Vest - 

Pocket" Photography 

Cubes of optical glass 
are softened in a fur- 
nace and molded in a 
press. They emerge in 
tablet form, ready 
for annealing and 

grinding. 

The polished 
eyes of the first 
film cameras 
looked out on 
many a gay and 
roguish group. 

The engraving gives an idea of the 
equipment necessary for field photog- 

raphy in "wet -plate" days. 

by the fact that 5,000,000 pounds of cot- 
ton are consumed annually in making 
basic film at the Eastman works alone. 
And the consumption of silver bullion 
for film coating at the same plant is 
one -tenth of that used for all purposes 
by the entire country. 

Purity and cleanliness are prime con- 
siderations in processing cotton for basic 
film manufacture. Washing and drying 

is carried out over a period of weeks, 
and impurities of the more persistent 
sort are removed with caustic soda in 
rotary vats. The cleansed cotton is made 
soluble in alcohol by impregnation with 
nitric and sulphuric acids. 

Centrifugal action removes excess 
acid from the nitrated product. After 
being immersed in water, the cotton is 
freed of all fnoisture by centrifugal 

wringers, operating at high 
speed. 

In huge drums of two -ton 
capacity the cotton is sealed 
with a quantity of wood alco- 
hol and rotated for several 
days. The solution which re- 
sults has the consistency of 
extracted honey. Cleansed by 

a special process, this 
mixture is poured upon 
revolving p o l i shed 
wheels, where it be- 
comes film of uniform 
thicknesses. A period 
of aging follows, and 
the film is ready for 
the emulsion which 
makes it photographic- 
ally sensitive. 

Silver bullion in 42 - 
pound bars is dis- 
solved in nitric acid to 
give the active ele- 
ment of the emulsion. 
In solution this (Con- 
tinued on page 1127) 

Shredded emulsion is heated until it 
liquefies and then is spread evenly by 
mechanical means upon broad sheets of 

basic film. 
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America's New Motors 
Pass in Review 

More Cylinders, European Body Types 
Characterize 1930 American Models 

By Murray Godwin 

AMERICANS will drive 
fleeter, trimmer, more 
powerful cars from now on, 

a survey of the 1930 models 
shows. And in large part 
they will be cars displaying a 
definite trend toward the Euro- 
pean in body design. The Ameri- 
can -style body of yesterday seems 
generally to have been cast aside 
as something that had stood about all 
the "refinement" that it could take. In 
some cases Continental ideas of motor 
body lines have met with all but com- 
plete acceptance, and it would be diffi- 
cult to find a new American car which 
does not display some European feature 
or line. 

The movement toward more power 
has gone hand -in -hand with a movement 
toward smoother operation, and more 
often than not the result is made ap- 
parent in an increased number of 
cylinders. Several well-known 
makers, previously stressing six 
cylinders as the logically correct 
number for the medium-priced car, 
have gone into the eight -cylinder 
field in earnest. Among them are 
De Soto and Dodge. Leading the 
movement toward the ultimate 
number of cylinders, of course, is 
the Cadillac V-16, delivering twice 
as many power impulses per revo- 
lution to the crankshaft as any other 
current American automotive power - 
plant, and a third more than the Packard 
V-12, discontinued several years ago. 

More fundamental than the more - 
cylinders trend is the definite establish- 
ment of the front -wheel -driven car in 
the American automotive field. This 
form of drive, which has seen consider- 
able use on the 
track but is com- 
paratively un- 
known on the 
road, appears this 
year in the Bux- 
ton, the Cord, and 
the Gardner. The 
first -named is the 
only product of 
the company's 
making ; the 
latter two are ad - 

The trend 
smartness i 
Dictator lig 

Radiator 
shutters with 
thermostatic 
control in the 
Studebaker 
President and 
Commander 

eights. 

One of Ameri- 
ca's front -drive 

cars, the 
Cord, is shown 
above. 

On the left 
is an air - 
p l a n e 

power plant 
incorporat- 
ing the El - 

car lever -motor 
principle. 

The new Franklin is 
powered by an air- 
plane type motor, like 
all the new Franklin 

line. 

The Cadillac 16 -cyl- 
inder engine is 
thoroughly enclosed. 
A double dash con- 
ceals all piping and 

wiring. 

of American cars toward Continent 
s well exemplified in the Studebake 
ht brougham for four passengers an 

driver. 

al 
r 
d 

ditions to the already established line 
of Auburn -Cord and Gardner. Ther 
are obvious advantages in front-whe 
drive: the long propeller shaft, drivin 
through two universal joints to the rin 
gear, is eliminated, and the eliminatio 
of the ring gear and its large housin 
permits the center of gravity to b 
lowered. It is interesting to note tha 
front -wheel drive is actually the mos 
ancient form as well as the most mod 
ern. Not only does it bring the moto 
car back to the horse -and -buggy prin 
ciple, but to the principle of Nichola 
J. Cugnot, who in 1769 or thereabout 
built a tri -wheeled motor carriage i 

which traction and steering were botl 
accomplished through the single fron 
wheel. 

Front -wheel drive and steering wer 
also applied to motor cabs ii 
Paris in the late 'nineties, and front 
wheel drive with rear -wheel steering to 
electric cabs in New York. Front-whee 
drive in its modern form has been a 
feature of several European cars for a 
number of years. It is apparent, there 
fore, that it is a practicable method o 
gaining traction, if rightly applied. 

Even more fundamental than front - 
wheel drive is the unique lever motor 
now used in the Elcar. Here, for the 
first time in many years, appears a prac- 
ticable change in the basic mechanism of 
the internal combustion motor itself. A 
lever is introduced between the end of 
the connecting rod and the crankshaft 
which is turned by a second rod, ex- 
tremely short, connected with the lever 
at dead center. The lever action multi- 
plies the power by two between piston 
and crankshaft-that is the first ad- 
vantage of this application of the 
Archimedean principle. But it is not 
he only one by any means. The length 

of stroke permissible is greatly in- 
creased, for the connecting rod proper 
has only a trifling non -vertical play, 
hence a bore -to -stroke relation of 3"- 
8" is made practical. Eccentric cy- 
inder wear is practically eliminated, and 

power is more efficiently applied. The 
ong stroke gives more time for com- 

bustion. (Continued on page 1130) 

t 
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Loose insulating material is being 
blown into hollows in the walls of this 
Fort Wayne home. The process does 
no harm to the finish and is thoroughly 
effective. (Johns - 

Manville.) 

HAVE you regarded home in- 
sulation as a subject for 
Fall ? . It's a mistake. 

There's no better season for 
thinking about insulation than 
right now-and no better time, 
either, for carrying out the insula- 
tion plan your home needs. 

It's true that insulation keeps 
winter furnace heat inside the 
house where it belongs. The Bureau 
of Standards has stated that it 
saves from twenty to forty percent 
of the fuel bill-the exact figure 
depending on the types of wall con- 
struction and insulating material 
employed.... But insulation serves 
also to repel the heat rays that in 
summer beat upon the roof of your home. The insulated 
house is actually cooler in summer as well as warmer in 
winter. And insulation therefore is a fit subject for any 
season-and a paying investment in the bargain. For in 
fuel economy alone it pays for itself within a few years 
after it has been installed. 

An existing house can be thoroughly insulated by methods 
recently developed for blowing insulating materials into 
the hollow spaces in the walls. This process adds somewhat 

to the expense, of 
course, but not 
enough to make the 
plan impractical by 
any means. In fol- 
lowing this method 
the work is usually 
done from the out- 
side and does not 
damage plaster or 
decorations in any 
way, nor need it de- 
face the exterior of 
the house. 

For those who are 
planning new homes 
for erection this 
summer, now is the 
time to study the 
possibilities offered 
by insulation. Not 
only is insulation 
readily installed dur - 

The rays of the sum- 
mer sun are repelled 
by proper honte in- 

sulation. 

Insulation-a 
for All 

From Summer Sun and 
Protects You and Your 
Second of a Series, Mr. 

of the Home 

Top floor ceilings are readily insulated with 
fillings of rock wool. (Johns -Manville.) 

By S. Gordon 

ing construction, but ii the new 
home is well insulated in side walls 
and roof the heat requirements will 
be less and a smaller heating system 
with much smaller radiation ca- 
pacity- will be adequate. Moreover, 
in constructing a home it is some- 
times possible to replace some of 
the common structural materials 
with insulating materials which 
will serve equally well from the 
structural point of view, and will 
provide insulating value in addi- 
tion. Unless strictest economy is 
essential however, it is best to add 
insulation to the other structural 
materials. In this way the superior 
insulating qualities of the insula- 

ting material are added to the inherent insulating value of 
the other structural materials in the walls, and thus 
maximum insulat- 
ing efficiency is 
provided. 

In discussing 
insulation for the 
home, it is con- 
venient to con- 
sider it from the 
standpoint of 
winter conditions. 
Its direct benefits 
are more tangible 
at that time, in 
that they are re- 
flected in a dol- 
lars and cents 
saving in fuel. 
Moreover, insula- 
tion that is effec- 
tive in winter will 
be effective in 
summer, for the 
simple reason that 
insulation which 
prevents the es- 
cape of heat from 
the house to the 
outside in winter 
will prevent the 
summer heat from 

Blown -on insulation hardens, forming 
a coat. (Sprayo-Flake Company.) 

List of Manufacturers' Literature Announced 
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Paying Investment 
Seasons 
Winter Cold Good Insulation 
Family. In This Article, the 
Taylor Makes a Pointed Survey 
Insulating Field. 

Taylor 

entering through roof and walls. 
Assuming that a house is to be 

insulated, several questions arise 
as to what insulating materials 
should be used, where it should be 
installed, and what will be its 
effect. 

First of all, the purpose of in- 
sulation is to retard the transmis- 
sion of heat. To a certain extent 
practically all materials that go 
into the walls or roof of a house 
provide some degree of insulation. 
The insulating value of any ma- 
terial is determined by its 
ability to conduct heat. Lumber one 
inch thick will conduct heat four 
times as readily as a good insulating material of the same thickness. Therefore, a one -inch thickness of this in- 

sulating material 
is equal in its in- 
sulation value to 
lumber four 
inches thick, a 
brick wall 20 
inches thick, con- 
crete 33 inches 
thick, stone 72 
inches thick, or 
plaster 13 inches 
thick. 

Dead air spaces 
in walls are good 
insulators also. 
Thus, the heat - 
retarding value 
of the wall of a 
frame house is 
greater than the 
sum of the retard- 
ing values of the 
materials which 
make it up be- 
cause there is a 
dead air space be- 
tween the ex- 
terior and interior 
surfaces. But, by 
adding insulation 
to this wall, its 

Flexible insulation between studs adds 
to home comfort. (Flax-Li-Num 

Company.) 

An insulating quilt 
installed. (Wood 

in March Issue Will Be Found on Page 1117 

of balsam wool is easily 
Conversion Company.) 

Many ham eholders are able to perform this simple and 
efficient insulating job (Flax -Li -Nunn Insulating Company.) 

total insulation value may be prac- 
tically doubled, which means that 
only half as much heat can pass 
through it as through the uninsu- 
lated wall. In some wall construc- 
tion, the addition of insulation may 
show an even greater improvement 
than this. 

Insulation in the walls and roof 
is not the only preventive of heat 
loss in winter. The infiltration of 
cold air around doors and windows 
and the comparatively high con- 
ductivity of glass windows are im- 
portant contributions. The Bureau 
of Standards Circular C-376 (a 

copy of which can be obtained for five cents from 
the Bureau at Washington, D. C.) shows that a fuel saving 
up to 40% can be made by provision of insulation in all 
exterior walls and roof. Weather-stripping to minimize cold 
and infiltration, and storm windows to reduce heat losses 
through the glass, will bring about additional fuel savings 
which, with insulation, bring the total fuel consumption 
down to approximately 40% of the amount which would be 
required to heat the same house without these improvements. 
From these figures it is evident that proper insulation is 
the most important factor in eliminating heat losses. 
Weather-stripping and storm windows have about equal 
value as to heat savers and both together are about half as 
effective as good in- 
sulation in walls and 
roof. 

Insulation of the 
top of the livable 
portion of the house 
is of the greatest 
importance. It is 
here that the heat 
loses are greatest in 
winter and it is here 
that the heat enters 
most readily in the 
summer because of 
the direct exposure 
of the roof to the 
beating sun. The in- 
sulation may be 
placed in the roof 
(Con'd on pg. 1130) 

Good home insulation 
confines precious furnace 
heat within the house, 
where it belongs. 
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The field grown elm may be 
safely cleared of dead branches 
and cross limbs at almost any 

season of the year. 

THE average householder gets an 
attack of tree -trimming fever in 
its most virulent form early in the 

spring. If the sun and the pruning 
shears are simultaneously bright and 
shining, only definite self-control is go- 
ing to prevent him from getting right 
out to trim something. Unless he 
curbs this fever by the application of 
definite tree knowledge, he may do in- 
calculable damage to his helpless trees. 

It is almost a pity that the average 
man believes himself to be at heart a 
naturalist, merely because of this yearn- 
ing to get out into the sunshine. For 
every time he cuts off a branch of a 
tree under the delusion that he is bene- 
fiting it. he is likely to rob the tree of 
a certain amount of digestive food 
greatly needed by the roots. 

Keep in mind the fact that every tree 
is a complete unit in itself, with each 
leaf a manufacturing plant. Without 
a goodly crop of leaves, the roots muse 
perish, for they take in crude water 
from the soil, send it up into the tree 
through the sap wood, out into the 

Late Spring trimming prevents 
the bleeding of sap in this 
nursery -grown avenue of maples 
at Evelyn Smith's Anawalk 

Nursery, Anwwalk, N. Y. 

Help Your Trees 
Get their Vitamines 

By Evelyn Smith 
President, Anaawalk Nursery 

Out of Her 20 Years' Experience in Developing 
the Largest Big -Tree Nursery in the World 
Miss Smith Instructs the Amateur in Spring 

Trimming. 

branches into the leaves, where with 
the aid of the sun and the chlorophyl, 
it brings about the production of di- 
gested sap or carbohydrates (sugar 
and starch). From here it flows to the 
cambium layer and is distributed over 
all parts of the tree. Disturb the bal- 
ance of this process by ruthlessly de- 
priving it of the branches and you dis- 
turb the balance of the entire tree. 

Basically the reason for spring trim- 
ming is that the branches can be seen 
more easily before the foliage is out, 
and the true shape of the tree de- 
termined. The small householder 
should study his trees well before al- 
lowing the pruning shears to make 
their first snip. He should be ac- 
quainted with the family characteris- 
tics of the tree and not attempt to make 
a white pine resemble a cedar in shape 
nor a Douglas fir grow like an arbor 
vitae. Destroying these family char- 
acteristics will destroy the beauty value 
as well as the lumber and commercial 
value of the tree. 

All dead branches and cross limbs 
may be safely cleared out in the spring, 
taking care to do this in the early 
spring, when 
growth is dor- 
mant, rather 
than later when 
foliage is ready 
to burst forth 
after a day or 
two of sunshiny 
warmth. Maples, 
however, should 
be trimmed in 
late spring, to 
prevent bleeding 
of the sap. 
Oaks, elms, lo- 
custs, copper 
beeches and 
other ornament- 
al trees may be 
trimmed at al- 
most any season 
of the year 
without undue 
injury to the 
tree. 

Fruit trees, on the other hand, are 
usually trimmed in the winter, partly 
for the reason that farmers and fruit 
growers have more leisure at this time. 
The scientific fruit grower, however, is 
coming more and more to do some sum- 
mer pruning and to determine the size 
of his next year's crops by the produc- 
tion of the current year. He has 
learned how to thin and trim the trees 
and to know to an apple or a peach 
just what his trees can stand in the way 
of production without weakening them- 
selves. 

And mark the difference between 
pruning, trimming and shearing. 
Pruning, cutting away dead limbs and 
the cross branches that show up so 
clearly in the spring, may be done easily 
enough by the amateur if he does not 
permit his pruning shears to become too 
reckless in cutting extravagance. 

A light trimming of the tops to pre- 
serve the symmetry may also be done 
by the tree owner in the spring, pro- 
viding he has an eye to balance and 
knows the family characteristics of the 
tree. 

Shearing is (Continued on page 1140) 

Evergreens, sheared in accordance with their 
natural form, possess heightened beauty. 
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Once He Made 

STEAM AUTOMOBILES 

Now VIOLINS 
Successful in Business, Freelan O. Stanley 

Occupies Himself Wholly with 
His Chosen Art 

By William T. Miller 

INVENTOR, promoter and manu - 
facturer by vocation, but by avoca- 
tion a maker of fine violins-this 

is the combination which makes the 
story of Freelan Oscar Stanley one of 
unusual interest. Few people have been 
able so happily to balance work and 
play. 

Much is known of Mr. Stanley's 
steam automobiles, photographic dry 
plates and X-ray research : but little is 
known of his violins. Yet the diligence 
that he has devoted to their making has 
matched his efforts in the business and 
professional worlds. In fact, long be- 
fore dreams of industrial conquest had 
taken root in his brain, he had conceived 
and built his first violin. 

At the age of ten Mr. Stanley made 
a child's sized instrument with his own 
hands, and then, with painstaking thor- 
oughness, taught himself to play. When 
he was sixteen years old he made two 
violins, each showing excellent work- 
manship. One of these he sold for ten 
dollars-the other he has always kept. 

Scion of "Down East Yankee" stock, 
Freelan O. Stanley and his twin brother, 
Francis E., were born in Kingsfield, 
Maine, June 1, 1849. Both attended the 
Farmington State Normal School after 
early training in the rural schools. For 
several years Mr. Stanley was prin- 
cipal of the high school in Co- 
lumbia, Pennsylvania. 

Even as a school teacher his 
passion for craftsmanship as- 
serted itself. During his spare 
time he made sev- 
eral violins, which 
were so admired 
and commanded 
such a price in 
comparison with 
the salary he was 
drawing that he 
was tempted to 
make a business of 
his violins.. And 
although he did en- 
ter a n other busi- 
ness after several 

years of teaching, the art of violin - 
making remained his cherished hobby. 
He returned to his native state of 
Maine and in the little town of Me- 
chanics Falls began the manufacture of 
drawing instruments. 

Meanwhile, his brother, Francis, had 
become the leading photographer in 
Lewiston, Maine, and for his own use 
had developed a special process photo- 
graphic dry plate. The destruction by 
fire of Freelan Stanley's factory in 
Mechanics Falls brought the brothers 
together in business. In the early '80's 
they started manufacturing the Stanley 
dry plate. and in 1890 they moved their 
plant to Watertown, Massachusetts. 
During the next few years, Freelan 
Stanley spent much time in his labora- 
tory. Notable among his achievements 
was the focusing of the X-ray. a dis- 
covery which made possible practical 
surgical photography. He organized a 

Years ago, with his 
brother Francis, Mr. Stan- 
ley built his first success- 

ful steam car. 

Mr. Stanley is never so happy as when at 
work on one of his violins. 

company which produced a complete 
X-ray outfit selling at $50. 

Later Freelan Stanley and his brother, 
ever alert to scientific progress, began 
to experiment with the "horseless car- 
riage." Their first machine was built 
in the Orient Bicycle Company factory 
in Waltham and was powered with a 
two -cylinder double -action steam en- 
gine. Their daily experimental trips 
through the suburban streets in this ve- 
hicle brought orders for twenty-five 
machines before production was started 
in the Sterling -Elliott plant (where 
hickory wood bicycles were made). This 
was next door to the Stanley Photo- 
graphic plant. 

A group of New York capitalists saw 
the possibilities in the young industry, 
and headed by J. Brisbane Walker, then 
editor of the Cosmopolitan Magazine, 
took over the Stanley process and 

started manufacturing cars in 
Bridgeport, Connecticut, 
founding the L o c o m o bile 
Company of America. The 
arrangements permitted the 
Stanley brothers to start man- 
ufacturing again after a two- 
year recess. So in 1902 they 
built a larger factory in Wa- 
tertown and began to man- 
ufacture a steam -driven auto- 
mobile-one of the outstand- 
ing machines of its type in 
the world. Freelan Stanley 
personally drove one of his . 

cars to the summit of Mount 
Washington-the first man to 
make the trip in an auto- 
mobile. 

In 1904, Eastman bought 
the patents and processes for 
the Stanley dry plate, and 
during the next dozen years 
the Stanley brothers devoted 
themselves to the develop- 
ment of their automobile in- 
terests. 

After the accidental death 
(Continued on page 1129) 
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Ewing Galloway 

Exterior view of the Mt. Wilson 
Observatory, which contains a 100 - 

inch reflector. 

DR. SAMUEL ALFRED 
MITCHELL was recently 

honored for his announcement 
that he had completed measuring 
the distance to 1000 stars. Dr. 
Mitchell is Professor of Astronomy 
at the University of Virginia and the 
director of the Leander McCormick 
Observatory. The McCormick Observa- 
tory is on top of Mt. Jefferson and this announce- 
ment, coming from the famous astronomer, is a great 

contribution to the science 
of astronomy. The Mc- 
Cormick Observatory thus 
leads the world in measuring 

distances to the stars by 
the parallax method and 
is 100 ahead of its near- 
est competitor, the University of Pittsburgh. 

In measuring the distances to stars, there is only 
one direct way of performing the work. This is 
known as the trigonometric method and consists 
in taking photographs of the sanie star from op- posite ends of the orbit of the earth as it moves 
around the sun. This gives the astronomer a known base line from which he can compute the stellar distances. It takes about half an hour to , 

expose the photographic plate. After this has 
been done with about 20 plates for the same star, the parallax is measured. 

By calculation the astronomers are then able to get the distance to the stars they are measuring, 
The tube of the 40- r- not in feet or miles, but in light years. Light 
inch refractor at the travels at the rate of 186,000 miles a second. 
University of Chi- 
cago is 63 feet long. 

The Marvelous 
Telescopes Enable Astronomers to 

Observing the 
stars in the Mt. 

Wilson Ob- 
servatory. 

Even the boys on the street are interested 
in astronomy. Here is a typical city 

sidewalk telescope, where 
for ten cents one can 

observe sunspots. 

Ewing Galloway 

Adjusting the great 
equatorial at Green- 
wich Observatory. 

By Joseph 

Did you know that there are two 
kinds of telescopes-refracting and re- 
flecting? In the first, light passes 
through a lens which converges the rays 
to a focus where the image is magnified 
by a second lens or group of lenses 
called the eye -piece. In the second, a 
large concave mirror of glass coated 
with silver throws the rays back toward 
the upper end of the telescope, where 
they fall on the eye -piece. 

The present world's larg- 
est telescope, a 100 -inch 
reflector at Carnegie In- 
stitution, Mt. Wilson, 
California. Below: The 
most accurate time -piece 
in the world, where 
observations are made 
through a 6 -inch transit 
circle-Naval Observa- 

tory, Washington. 

Widow 
of the 
great 
astron- 
o mer 
Flam- 
marion. 
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Eyes of Science 
Measure Distance to 1,000 Stars 

H. Kraus 

With the newest "eye" of science, the 
world's greatest telescope now being built, 
we may expect to solve the riddle of the 
canals on Mars and the mountains of the 
moon, and will be able to triple the num- 
ber of observable stars. This gigantic 
telescope, weighing 1,600 tons, will be 
balanced like a watch. The observer will 
sit inside the structure, and move with 
the instrument, like a bird in a cage. 

The huge new world's 
telescope now under 
construction. Arrows 
point to men shown 
for comparison. Be- 
low, a board fastened 
to the end of the tel- 
escope to record spots 
of the sun. This is 
how Father Rivard, 
of Santa Clara, Cal- 
ifornia, called the 
"Padre of the Rains," 
gets his information. 

.. .W. 
.re.. 

IF the reader will look at the illustrations on 
this page, he will note that all of the telescopes 

are mounted at a peculiar angle. This angle is 
called the equatorial, and is predetermined for the 
position where the telescope is to be mounted. 
The angle is exactly equal to the latitude of the 
observer's location. This causes the telescope to 
be mounted exactly parallel to the earth's axis. 
and enables the observer to follow the path 
of any heavenly body with remarkable pre- 
cision, and without the necessity of manip- 
ulating too many controls. In the new 
gigantic telescope, with a mass of 1,600 
tons, the astronomer located in the instru- 
ment itself, moves with the telescope. He 
need merely press a button to swing the 
entire structure noiselessly back and forth. 
The cost of the new telescope at Mt. Wilson 
is estimated at $12,000,000. 

An interesting photograph of 
the moon. The new telescope 
will enable us to see moon 
areas as small as a city block. 

A wanderer of the skies, the 
comet Wilk. The central beam 

of this comet is at least a mil- 
lion miles long. The white 

dashes across the picture are stars. 
The photograph was taken at the 

Yerkes Observatory. 

Near Boston 
stands this 
historic land- 
mark. It was 
used for test- 
ing lenses by 
one Alvan 
Clark, famed 
for his work 
in the 70's. 
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A Great 
Lake City 

and Its Applied Science 

L: 

At Wisconsin avenue a bridge raises to 
permit sizable lake freighters to pass 
up the Milwaukee River through the 

heart of the city. 

MILWAUKEE has acquired 
ownership of all the lake front- 
age within its limits-a great 

advantage from the standpoint of both 
scientific development and beauty. One 
especially modern example of the for- 
mer: Milwaukee's Maitland Field, an 
airport municipally owned and operated, 
is situated on the lake shore only ten 
blocks from the postoffice and Federal 
building, instead of in the wilds, as 
might have been the case had the lake 
front been in many private hands... . 

Another example-Milwaukee's harbor 
facilities are developed as and where 
needed, without the necessity of con- 
demnation and 
purchase. On the 
beauty side: Mil- 
waukee devote s 
all lake shore not 
needed for com- 
merce to parks, 
recreation fields, 
and motor drives. 
Within easy mo- 

toring distance 
Milwaukee has 
three other air- 
ports, one owned 
by the county, one 
by the Holterhoff 
Flying Service, 
and one by Cur- 
tiss Flying Ser- 
vice, Inc.... Five 
steam roads, two 

Lincoln Memorial Bridge connects Juneau Park with 
a lake shore drive. Between the bridge and the water 

are public athletic fields. 

Milwaukee f r o ni 
the air. In the 
foreground stands 
an efficient sew- 
age disposal plant, 
which produces 
100 tons of fer- 

tilizer daily. 

car ferry systems, bus lines, and local and interurban electric 
lines serve the city's ordinary transportation needs. Nearly 
150,000 motor vehicles were registered in the county during 
last year, anti for 1930 the total is likely to be larger. 

Generally as well as in its lake shore development Milwau- 
kee is carrying out seri- 
ously the task of scien- 
tific city planning, and 
has received much at- 
tention from students 
of municipal affairs on 
this score. Nor does 
science stop at the city 
hall door : Milwaukee 
has established an amor- 
tization fund to wipe 
out municipal indebted- 
ness, and the efficiency 
of its civic activities is 
shown by its high credit 
rating and its extreme- 
ly low insurance rates, 
as also the admittedly 
high grade of its educa- 
tional facilities. 

Milwaukee's industry 
scores in both variety 
and magnitude. . . . It 
is among the greatest 
heavy machine con- 

struction centers 
of the world. It 
builds the largest 
steam and water 
turbines for elec- 
trical generation. 
It has produced 
the largest hydro- 
electric unit ever 
attempted. It rates 
high in the manu- 
facture of fl o u r 
milling machin- 
ery, steam shov- 
els, dredges, 
cranes and hoists, 
refrigerat i n g 

A` the car-ferry equipment, con - 
Cocks en the Kinni- crete mixers,trac- 

k nz'r River, rail and water tors, saw - milling 
meet. The port receives more (Continued on 

than 6,000,000 tons of coal a year. page 1149) 
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In the Spotlight of 
Science 

Red Nose Gives High Sign 
WHEN you make an after -dark call at the Milwaukee 

county airport, a red -nosed high sign tells you 
that you've arrived.... The 

county has made an installation there 
of a Zepp-shaped wind 
cone which serves 
the double purpose of 
indicating t h e field 
and giving the night 
flyer the lowdown on 
the direction of the 
breeze. The tail of 
this interesting indi- 
cator is white, and the 
nose, as hinted, is red. 
Naturally, the cone is 
illuminated. 

Scrapheap Becomes Snowbird 
STOVE BOLTS and door hinges were the unapproved 

aids with which Leo Tremblay of Concord. New Hamp- 
shire, assembled a plane of his own design. For a power - 
plant he used a motorcycle engine, and when the job-a 
parasol monoplane-was finished he mounted it on skis, so 
that he could take off and land with it on the ice.... Con- 
cord airport officials admired Leo's achievement to the extent 
of offering to defray for him the cost of a flying course 
which would make him a full-fledged pilot. 
Let's hope that, before something mean hap- 
pens, he gets a full-fledged plane. 

Thumbs Down on Daydreams! 
"C HY and sensitive individuals with a feeling of inferiority 0 very frequently are a type which later break down with 
dementia praecox," says Dr. K. M. Bowman, who has con- 
ducted a four-year study of the subject in the Boston 
Psychopathic Hospital. According to Dr. Bowman's con- 
clusions, persons who cannot cope with the practical world 
learn to take refuge in fantastic worlds of their own. The 
ultimate result is loss of contact with the world of fact. 

Just Charge It at the Soda 
THE flexibility of the rocket car 

idea got a new extension when 
Dr. Max Valier, German experi- 
menter, fueled up with two tanks 
of carbonic acid and took his latest 
vehicle down the 
road at 90 kilo- 
meters an hour. ... Previous 
e x p e r i- 
ments by 
Herr Fritz 
von Opel, 

Fountain 

also a German, had 
been carried out with 
rockets charged with 
explosive-in the or- 
dinary sense of the 

word. Later, Herr von Opel, 
following Dr. Robert Goddard, 

proposed the use of a liquid propellant, ex- 
panded by combustion. Dr. Valier's depar- 

ture into the field of the non-combustible expanding liquid 
propellant opens up the interesting possibility of a soda f oun- 
tain and motor filling station in one. However, it.. is riot an 
advance but a step backward to the day when hordes of in- 
ventors entered the automotive ring with cars propelled by 
compressed air-all of them quite impractical. 

Not Einstein! He'd Blow a Tube! 
AT last we're on our way to detecting brain static, if not 

to eliminating it. Dr. Milton Metfessel, renowned spe- 
cialist in speech defects, has made practically perfect a light - 
or sound -wave mechanism through which cerebral impulses 
register in the form 
of photographic 
designs or ampli- 
fied sound, depend- 
ing on the method 
employed. . . Con- 
tact is made with 
the tongue of the 
subject, which of- 
fers a sensitive 
area for the detec- 
tion of impulses 
that otherwise 
would go unnoticed. 
So now those per- 
sons we dislike may 
have a chance to 
discover where that 
rattle comes from 

. or that roar- 
ing sound. 
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Champion Flyer Cuts Scroll -Saw Figures 
,AFTER tailspinning 3000 out of a 

po,,ible 4000 feet with jammed 
control., Gerhard Fieseler brought his 
plane out of it by making a barrel roll 
with an inverted loop. . By accident 
or inteft me camera caught him just as 
he performed this aerobatic maneuver, 
and the picture was hailed as the most 
remarkable ever made in the air. . 

Fieseler is looked on as Germany's 
finest flyer. In 1929 his remarkable 
ability won him a medal. 
In the line drawing are 
diagrammed figures first 
flown by him: 1, is an 
inverted vertical eight ; 2, 
an inverted horizontal eight ; 

3, a vertical eight ; 4, au 
inverted outside downward 
loop ; 5, a tailslide ending 
in a half outside downward 
loop; 6, an inverted up- 
ward outside loop; 7, an 
outside barrel roll.... We 

But You Can't Convince a Soprano 

IOWA UNIVERSITY makes a bid for new fame for that 
state by giving to the world the tonascope. When you 

sing into the horn of this admirable contraption, it registers 
in graph form the characteristics of your vocal effort. .. . 

If there are imperfections that can be ironed out, the record 
guides you in cor- 
recting them ; and 
if your effort is 
simply one big im- 
perfection, it offers 
you written evi- 
dence to that effect. 
The trouble is that 
tone-deaf sopranos 
will invariably be 
convinced that the 
neighbors have 
tampered with the 
machine.... The 
tonascope should 
prove an admirable 
complement to the 
Metfessel machine 
for recording the state of one's mind (see previous page). 
Mental and vocal harmony might be had together. 

Rose Bowl Freed of Thorns 
LAT tires, decided Pasadena, California, are one of 
the chief causes of traffic jams when cars parked hub - 

to -hub during a football gaine break formation and begin 
to roll toward home. In the face of the approaching biggest 
football event of the season, therefore, Pasadena took 
measures to eliminate the possibility of such jams as had 
marred big days in the past. . A magnet of large size, 
like those which shift scrap in foundry 
yards, was secured, mounted on a heavy- 
duty truck. With this formidable machine 
every inch of the parking space at the Rose 
Bowl, scene of the coming battle, was cov- 
ered. The result was an astonishing 
accumulation of metal scrap-not 
enough, probably, to pay 
the cost of truck and mag- 
net operation, but 
enough to bring 
about a vast reduc- 
tion in the number 
of tires punctured 
and the consequent 
delays in clearing 
the field of cars. 

'__ .....« f 

SeveLy-nine Kinds of Dogs 
SCIENTISTS in ages to come will be able to view seventy- 

nine varieties of dogs, as of 1930, when Yale completes 
the canine museum it has planned. The finest of each 
distinct breed will be represented, in both skeleton and 
mounted form. . . Among those now present are the Black 
and Tan, Newfoundland and Irish Wolfhounds, Cocker 
Spaniels, Bulldogs, and Bloodhounds. 

in the Sky 
Americans have seen plenty of sky- 
writing, but Pilot Fieseler undoubt- 
edly could show us several new 
wrinkles in the art. He seems a 
veritable scroll -saw craftsman of 
the air.... "Wrinkles," you will 

note, is no exaggerated term when it is 
applied to the art of stunting as practiced 
by Gerhard Fieseler. In Figure 5-the 
tailslide ending in a half -outside loop, 
he actually does describe an aerial 
wrinkle, and comes out of it to take a 
"header" toward the earth. The vertical 
eight stunt contains no wrinkles, but it 
makes up for that with its sweeping and 
precarious curves. Outside loops are 
simply meat and drink for the German. 

+n- 

,6,_ J 
- qr. -------.. 

Sodom Uncovered 
THE ruins of the ancient and notorious city of Sodom 

are believed to have been uncovered by an expedition 
sent into Transjordania by the Pontifical Biblical Institute. 
Excavations show several tiers of ruins, indicating that the 
city was destroyed twice.... The main section of the city 
is about 1,965 feet long and 1,310 feet wide. The houses 
are in a fair state of preservation, and a vast amount of 
pottery, small animal figures, and bone implements and 
jewelry has been found in them. Ditches filled with ashes 
are thought to have been crematoriums. The character of 
the findings seems to date the city as belonging to the first 

bronge age. . The 
theory is that the original 
inhabitants of the city 
came from Mesopotamia. 
Sodom once formed one of 
the five famous cities of 
Pentapolis, existing be- 
fore Abraham's time. 
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A Living World of Toys 
LADISLAS STAREVITCH, Polish film producer, prob- 

ably has carried the art of toy animation as near to 
perfection as it will ever get. ... In the Starevitch film 
plays, tiny figures, executed with masterly realism, perform 
impossible feats with extraordinarily convincing effect. The 
Starevitch casts include animals, imaginary figures, and 
types taken from life. One of this director's achievements 
was the production of an entire medival talkie satire with 
toys playing all the rôles.... Though Starevitch's complex 
performances are beyond the reach of the amateur, the home 
movie maker can achieve interesting results by following 
the lines suggested by Don Bennett in the March number. 

Under Cover 
FOLDING rainguards for theater patrons are being dis- 

tributed free in wet weather by a theater group in New 
York. The new "umbies"-as some unidentified person has 

called them-have no ribs, can be carried easily under the 
arm.... And if you leave one somewhere it will be only 
a paper loss. That alone will amount to a considerable ad- 
vantage for the average umbrella user. 

She Knows Her Engines 
pRETTO BELL is the name of the country's youngest 

aviation student, enrolled at the age of twelve in the 
Curtiss Flying Service school at Los Angeles. Department 
of Commerce will not permit Miss Bell to fly until she is 
fourteen, nor will they grant her a license until she com- 
pletes her sixteenth year. Nonetheless, she is preparing for 
the future by intensive work both aloft and on the ground, 
and her instructors say she will be able soon to handle a 
plane safely. . . . Miss Bell's bright prospects are typical 
of those of the very youthful element in aviation throughout 
the country. Especially in the glider field the progress made 
by youngsters is amazing. A glider school conducted on 
the east coast last summer reports that American youth, 
from seven to fourteen years old inclusive, show a uniform 

gift for learning how to manage gliders of the primary and 
secondary type. And many of them display unmistakable 
evidence of future proficiency in the power flying field. The 
next generation to a large extent will be a generation of 
pilots. 

Slotted Skis for Mail Planes 
PONTOON -LIKE skis, slotted to permit an airplane's 

wheels to reach through them, have been produced to 
make deep -snow land- 
ings possible for fly- 
ers on the Rocky 
Mountain 
mail route. 
The skis are 
claimed to 
absorb the 
landing 
shock of 
planes weighing 84 tons.... Only one possibility now re- 
mains to be probed in the landing gear line-that is the 
three-way combination of skis, pontoons, and wheels. A 
puzzling combination to name! 

Hidden in the Milk Yard 
FASTEST engine in the world, in the opinion of its 

designer, a beetle -nosed British locomotive made its first 
trial trip at night, and at 
its destination, King's 
Cross station, was hidden 

in the milk yard for 
an inspection by 
chiefs of the London 
and Northeastern 
Railway. . The 
big locomotive is 
hooded like a gigan- 
tic racing car and is 
extremely powerful 
and heavy. 
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New Sunbeam Will Burn Up Sand at Daytona 
I R HENRY racer are lacking, as is usual in such cases, but it is apparent 
SEGRAVE'S that streamlining 

Golden Arrow has a has been carried out 
worthy appearing ,,. t in the design to a 
successor in the new / degree somewhat be - 
Sunbeam built for°*. yond any previous 
Kay Don, who will attempt in this di - 
use the car in an attempt to rection. The de - 
surpass the present land speed signer is Louis 
record.... Details of the Don Coatalen. 

Pr HE visitor's 
ful Arts no 

Automatic Welcome 

welcome at New York's Museum of Peace - 
longer depends for its cheeriness on the 

mood of a man. As the visitor enters, 
his shadow interrupts a beam of light, 
halts the current in a photo -electric tube, 

and evokes from a sentinel "thyraton" a jovial greeting. 
Changing a record equips the thyraton to serve as a watch- 
man, policeman, or even salesman.... The actual effect of 
the light interruption is to change the voltage of the 
thyraton, and start a synchronous motor. A contractor 
wheel attached to the motor shaft controls a phonographic 
record, which automatically stops when the word of greeting 
-or thanks, or warning-has been completed. According to 
the Automatic Merchandising Corporation, developer of the 
new device, the thyraton is to find wide use in conjunction 
with the delivery of wares from slot machines of the robot 
type, in the retailing of branded and packaged articles. - 

What's Your Thermal Efficiency? 

XHIBITED at the Car- 
negie Institute at Wash- 

ington was an apparatus for 
testing the heat -producing 
power of the human body 
and securing general data on 
the physical condition of pa- 
tients. ... The patient's head 
is encased in a steel and glass 
helmet, connected with a 
known quantity of oxygen. 
The amount of gas consumed 
has a direct relation to the 
amount of heat produced by 
the patient. Equipment now 
in existence provides means 
of determining with practical accuracy the efficacy with 
which nearly every physical process is carried on. With 
one device produced by Science the efficiency of the patient's 
metabolic powers can be indexed within very fine limits. 

A Microscopic Jungle 

IT took Herman C. Meller four years to make the glass - 
blown model of a single drop of water, magnified a 

million times, which now is on display at the Museum of 
Natural History in New York.... And perhaps after some 
of us view Mr. DIeller's work, all the health maxims in the 
world will not drive us to drink H2O again. For the model 
shows the savage rotifer that devours fellow organisms with 
his pincerlike jaws, and the bladderwort plant which absorbs 
stray animal matter-not the pleasantest things to imagine 
as occupants of a glass of cold water. 

Champion Ocean Dachshund Recuperates 
THE giant floating drydock at Southampton is hardly long enough to kennel the 

lean and massive Bremen, Germany's dachshund entry in the current race for the 
trans -Atlantic record. The Bremen laid up after its titanic championship efforts and 
rested in drydock until it was thoroughly overhauled and cleaned. The immense force 
exerted by the propellers and the corresponding resistance of the seawater resulted 
in chipped propeller blades, plainly visible in the close-up.... The pigmy proportions 
of the workmen indicated in the general view is a clue to the size of the ocean's fastest 
ship. Naturally, however, it is the extraordinary length and slimness of the German 
champion that count in the race, not the massiveness. 
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Deep Sea Surgeons Mend 
World's Nerves 

The cable skip Lord Kelvin zoos one of the stars of 
the cable -mending drama. 

ATE last winter a violent sea- 
quake snapped ten of the twenty- 
one trans - Atlantic cables like 

threads. Three of the ten Western 
Union trans -Atlantic cables were si- 
lenced. 

Men, aided by every contrivance 
known to science, have pitted them- 
selves since that time in an unequal bat- 
tle to mend those cables, against the 
violence of the Atlantic. 

Each ice -incrusted and battered cable 
ship returning to port has had a story 
to tell of heroism in the face of great 
hardships and danger to be added to 
the romantic tales of old salts who spin 
yarns of the exploits of fearless cable 
crews. 

How cable repair work is accom- 
plished in the face of such difficulties 
may best be illustrated by telling how 

To guide the repair ship, a buoy is lowered 
with the end of the broken cable attached. 

one of these cables was repaired. 
The most powerful narrative of this 

struggle to reach shore thus far is the 
story of how the Western Union Cable 
Ships Cyrus Field and Lord Kelvin 
mended the high-speed cable laid in 
1926 and broken by the seaquake in 
two places, 956 miles from Hammels, 
L. I., the New York terminus, and 327 
miles from Bay Roberts, N. F. 

By use of a galvanometer, electrical 
resistance of the broken cables from 
shore to shore was measured. Since 
electrical resistance is in proportion to 
the length of the conductor and similar 
tests were made and charted each mile 

Out on the Wintry Ocean the Cable Ships 
Fish for Cables Snapped by Seaquakes, 
and Repair Them, so That Trans -Oceanic 

Communication Can Go On 

as the cables were laid, it was possible 
for experts to figure the location of 
each break. 

The exact position of each break was 
wired to a cable ship and the race to 

On a special machine the broken cable 
is made whole again. 

the scene began. One of the first 
to reach its goal was the Cyrus 
Field. 

The ship dropped a deep sea 
cutting grapnel to the ocean bot- 
tom and dragged it by a line at 
right angles to the cable. It picked 
up the end nearest Bay Roberts, 
attached it to a large buoy which 
it left floating at that point, and 
then steamed away to grapple for 
the end nearest New York. 

Violent storms and other ur- 
gent work prevented the Cyrus 
Field from raising the other end. 
The Western Union Cable Ship 
Lord Kelvin, then working with 
the Dominia to repair the 1924 
York -Azores cable, broken in 

two places 1060 and 1175 miles due 
east from New York and three and a 
half miles below the surface, went to 
complete the work begun by the Cyrus 
Field. 

The Lord Kelvin seized upon the 
first moderate weather to grapple for 
the cable. It soon picked up a piece 
of cable, but attempts to signal in each 
direction proved it to be broken both 
ways. The ship pulled this piece of 
cable on board. 

"The terrific force of the sea- 
quake was indicated by the condition 
of the cable," Captain M. H. Bloomer, 

New 

of the Lord Kelvin. radioed to the 
company. "The cable was mangled 
for 1,500 feet from the end," he re- 
ported. "Nearly all of the heavy 
sheathing wires with which the cable 
is spirally armored were broken and 
the ends were turned back; the core 
of the cable was `squashed' in six-foot 
sections at frequent intervals." 

The Lord Kelvin then grappled to 
the westward and was successful in 
picking up the end nearest New York 
the first time the ship passed over the 
cable. This was due to the fact that 
the cable had not been buried by the 
seaquake. The ship then spliced 
cable to the New York end and laid 
100 miles of new cable to the point 
where the Cyrus Field had left the 
Bay Roberts end attached to the buoy. 
Because of the stormy weather and 
low visibility the ship found it neces- 
sary to buoy the new cable it was lay- 
ing until it could locate the Cyrus 
Field's buoy (Continued on page 1139) 

Like a ghost ship from the icy northern 
seas, the Cyrus Field came home. 
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The five -ele- 
ment tube looks 

like this from the 
inside. 

By Ernest Kauer 
President, Ceco Manufacturing Co. 

THE public has been asking 
for receiving sets which do 
not employ so many tubes. 

This new development will make it 
possible to build sets which satisfy 
that demand. Bringing, as it is 
bound to do, more simplicity into 
radio manufacture and receiver 
operation and maintenance, it will 
reduce manufacturing cost, ma- 
terial costs, and, costs to the radio 
public." 

The new tube is a sort of double 
screen -grid, having a screen around the 
plate, as is the case with the screen - 
grid of the present; also another screen 
between the control grid and the cath- 
ode. The insertion of the second 
screen permits a greatly increased am- 
plification three or four times as great 
as the screen -grid. 

Mr. N. O. Williams, Chief Engineer 
of the Ceco Company, says, in connec- 
tion with this new tube, "The screen - 
grid is a very wonderful tube, but the 
radio industry has not been able to 
develop a receiving circuit which per- 
mits the use of the tube's full efficiency. 
Nor is such a circuit likely to be de- 
veloped. There are too many difficulties 
in the way. 

The easier method has been to center 
research on the development of a newer 
tube which would make possible the 
building of a circuit capable of getting 
out of the tube all the power and 

Here Comes the 
PEXTOD F 

The AC Pentode is a vacuum tube 
consisting of a standard indirectly - 
heated cathode, a space -charge grid 
surrounding the cathode, a control 
grid, a plate, and a screen -grid. It is 
designed for either the radio fre- 
quency or audio frequency . circuits. 
The new element-the space -charge 
grid-has a potential of 10 to 20 volts. 

Another Element Is Added to the Vacuum 
Tube. An Interesting Development, But the 
Center of Much Discussion. We Present Both 
Sides of the Argument by Two Men Who Are 

Prominent in the Tube Industry 

Franklin Snow Huddy, engineer, places 
the new pentode in a special set. 

valuable attributes inherent in it. This 
is what we have done in the case of 
the pentode. 

By Lee de Forest 
Vice-Pres. De Forest Radio Co. 

(Courtesy of Renio NEWS) 

Statements have appeared painting 
in glowing terms of the features of the 
pentode, predicting for that tube a 
brilliant future, and for radio a 
startling improvement due to the 
latest vacuum tube. 
My own opinion is 
that such statements 
issue for the most 
part from the press 
bureaus of manufac- 
turers looking for 
a new selling 
point. 

Personally, I have 
great doubts about 
the pentode being 
such a great im- 
provement over 
the screen -grid tube. 
True the pentode has 
great undistorted 
output and eliminates 
one stage of radio 
frequency amplifi- 
cation. But its dis- 
advantages are many. 

The great number of broadcasting 
stations at present on the air, one 
crowding on top of the other, 
makes the reduction of tuned 
circuits, resulting in the use 
of the pentode, a distinct disad- 
vantage by lessening selectivity. 
Moreover, the pentode will cost 
more to manufacture. Although 
the consumer will have less tubes to 
buy, he will have to pay more for 
those he purchases. And if but one 
element burns out, the entire tube 
will have to be discarded. Nor is 
it easy to manufacture the pentode 
with uniformity. It is a hard tube 
to handle, and causes the receiver 
to misbehave. At least these have 
been the difficulties in the past. 
Maybe they have been met in one 
degree or another. 

The pentode may find use in one -tube 
transmitters, but for the present and 
immediate future I predict that there 
will be no reason for the public to defer 
the purchase of new radio receivers. 

The five -element tube differs from the screen -grid tube 
in appearance. The pentode has a connection through 
the side of the base for the space -charge grid, besides 

the usual connections of the screen -grid tube. 
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In this snappy Chrysler, a flip of a dashboard switch 
and the turn of a dial give you radio entertainment. 

By George R. Brown 

YOU can picnic and tour wish 
musical accompaniment this sum- 
mer. You can flip a switch on 

the dashboard of your car and hear 
strains of the latest song or the wise- 
cracks of your favorite radio comedian. 
You can inject a note of gayety into 
the picnic without the trouble of a 
wheezy phonograph, if you install the 
latest radio receiver in your car. No 
more musicless days and nights; no more 
winding of phonographs; no more slight- 
ly stale ukelele parodies to listen to. 

The auto radio receiver is the latest 
achievement of radio science, and with 
the new models available you can be 
assured of good reception. You need 
not fear the noise from your motor, 
you need not bother with additional 
batteries, for all of these sets are de- 
signed to cope with the problems of auto 
radio-they are not just radios in- 
stalled in autos. Ignition troubles, tube 
noises, and similar head -aches encoun- 
tered by the radio fan who would in- 
stall a receiver in his car have all been 
removed by engineers. Now you merely 
sling your antenna on the roof of the 
car, place your set beneath the cowl, 
connect your battery leads, turn the 
switch, and there you are-radio riding 
the roads. Several cars are being manu- 
factured with antennae built into the 
roofs. Many of them have been made 
ready for ignition shielding. These in- 
clude Cadillac, La Salle, Franklin, 
aChrysler, and Dodge. Several com- 
panies are producing receivers which 
may be installed in any car. They are 
Automobile Radio Co., National Co., 

The National Company offers this set 
as an example of a compact and efficient 

auto radio receiver. 

Radio Rides 
the Roads 

Tourists Take Heart! Music at Your Fin- 
gertips! Receivers May Now Be an Integ- 

ral Part of Your Car 

Silver -1\ arshall Co., Delco -Remy Co., 
and Wireless Egert, Inc. 

We do not recommend your installing 
your present radio in your car. This 
is not because we are in league with 
the manufacturers of radio sets but 

The Transitone radio is now being in- 
stalled in many makes of cars. 

because we know that it will provide 
only a constant source of annoyance 
to the driver. You may have a set 
which was left behind in your 
hurry to buy an electric set; don't use 
it in your auto. It will be too much 
of a drain on your storage battery. 
It will be noisy. It will give very poor 
selectivity. It will break tubes because 
it is not designed for the constant 
bouncing which it will experience on 
the road. 

The new sets de- 
signed for automo- 
b i I e installation 
will do everything 
that your old set 
will not do. They 
are practically 
noiseless. They 
have good selectiv- 
ity. Their tubes 
will not break. 
They will not drain 
your car storage 
battery. They are 
compact. They as- 
sure maximum am- 
plification due egsto 

the use of screen - 
grid tubes. The 
tubes are subject 
to less microphonic 
noises because they 
a r e alternating 
current tubes used 
in a battery circuit. 

There are many problems relative to 
the efficient operation of auto radios. 
Not the least important of these is that 
of proper shielding from ignition and 
motor interference. There are three 
systems which have been used to good 
advantage in this connection. One is 
the complete shielding of the entire ig- 
nition system by cables in metallic 
housings, with shielded spark plugs ap- 
plied to the motor. Another is the more 
simple proposition of including resis- 
tances in series with the spark plugs, 
and one in series with the central con- 
tact on the distributor. Another, and 
perhaps the cheapest and simplest, is 
the use of a separate storage battery 
from the car battery. 

A second problem is the correct de- 
signing of a circuit so as to obtain 
maximum amplification with the small 
antenna available. It has been found 
that two stages of tuned radio fre- 
quency, using the screen -grid tubes, 
provide sufficient signal amplification. 
This should be followed by a hi -mu 
detector feeding into a resistance - 
coupled audio tube, having as a second 
stage a standard 112 output tube. It has 
been found that resistance coupling is 
not only a space -saving factor but also 
gives a very good reproduction curve. 

One of the most important considera- 
tions in the installation of an auto radio 
receiver is that of proper suspension. 
This is absolutely essential, otherwise 
broken tubes (Continued on page 1142) 

You sit beside your campfire and enjoy the music. 
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Make a Chemical Nest 
of Serpents 

Dissolve a drop of mercury in 
concentrated nitric acid. Use a 
large flask for dark brown 

fumes are given off. 

THE cyanogen compounds 
are peculiar, especially in 
their relation to the organic 

and the inorganic fields. The 
simplest union of carbon and 
nitrogen gives us (C.,N2) 
cyanogen, an extremely poison- 
ous gas. This is formed by 
two cyanide radicals (CN). 
Cyanogen acts, chemically, like 
chlorine, thus it unites directly with 
metals, often with the accompaniment of 
fire. 

The metallic salts of hydrocyanic acid 
are almost indispensable in the electro- 
plating industry. Here the gold or 
silver forms a double or complex salt 
which permits the perfect electroplating 
of the noble metals on base metals. 
When silver nitrite is dissolved in 
water and potassium cyanide solution 
is added, silver cyanide is formed as a 
white, curdy precipitate. On further 
addition of potassium cyanide solution, 
the precipitate dissolves and forms a 
complex of potassium silver cyanide. 

Probably the most peculiar salt of 
all is mercuric thiocyanate, an insoluble 
powder which, on ignition, forms one 
of the most voluminous ashes. Dried 
pellets of this material are known as 
Pharaoh's serpents and these, when 
lighted, burn slowly producing long 
curled snakelike tubes of ash. 

Dissolve mercury in nitric acid to 

You Can Conjure "Snakes" 
From a Simple Cyanogen 

Compound 

You can detect ni- 
trogenous material 
in a compound with 
the aid of metallic 

sodium. 

Filtering off the 
precipitate of mer- 
curic thiocyanatc. 

After the precipitate is formed, mix it 
with some gum arabic, and then form 

into pellets. 

These pellets may be ignited after they 
are dry. They will yield a voluminous 
ash in the form of a writhing serpent. 

make mercuric nitrate. In the mean- 
while make a solution of sul focyanide 
of ammonium by taking 10 cc of carbon 
bisulphide, 40 cc of concentrated am- 
monia and 40 cc of alcohol (denatured) 
and mixing. At first the mixture will 
be milky. Then it will turn to yellow, 

By Dr. E. Bade 

change to orange and finally to red. 
When all of the carbon bisulphide 
has been dissolved, which takes about 
two hours, place in a beaker and boil 
gently in a water bath until the red 
color has disappeared. Then evapo- 
rate, still on the water bath to the 
point of crystallization. Then pour 
the liquid slowly and in small por- 
tions into the mercuric nitrate solu- 
tion. Collect the resulting precipi- 
tate and wash once or twice with a 

Needles of mercury fulminate enlarged 
fifty tines. 

little water. Then dry. Take the dry 
powder and mix with a little gum arabic 
or better, gum tragacanth, and mold 
into pellets or small cones. Dry on a 
piece of glass and when dry they may 
be ignited. But take care not to inhale 
the vapors. 

Quite a number of the more complex 
metallic cyanides form very interesting 
salts with unique properties. Mercury 
fulminate is such a product. It is pre- 
pared by warming a solution of mer- 
curic nitrate with alcohol. After the 
brown fumes have been developed, the 
salt is obtained as silky needles. Or it 
may be made by dissolving one gram 
of mercury, placed in a large flask, with 
9 cc of concentrated nitric acid. Then, 
after cooling, 6 cc of alcohol, 90 percent 
in strength, is added. After shaking, 
6 cc of alcohol (Continued on page 1134) 
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Dancing Down 
the Centuries 
Loved by Lowly and Great, the Puppets 
Play on ... Here You Learn How to Make 

and Manage Them 

By Jo La Spina 

DO YOU like puppets and pup- 
pet plays? . If you do, you 
share an emotion that links 

you to children, to simple peasants, 
and to the greatest minds of the world. 
For the greatest minds no less than the 
country folk of Italy have found delight 
in the antics of the eternal-and uni- 
versal-marionette. 

Perhaps your ac- 
quaintance with pup- 
pets has been gotten 
through Tony Sarg or 
Jean Gros, tl:e most 
renowned manipula- 
tors of marionettes in 
America. Each year 
the roadshows of these 
puppet masters circu- 
late through the East 
and Middle West,play- 
ing repertoires which 
are often elaborate 
and which neverthe- 
less are performed 
without the slightest 
hitch. The marion- 
ettes, with their ven- 
triloquial voices and 
jerky movements, have 
a fascination peculiar 
to themselves, and a 
realism quite as convincing in its 
way as that achieved by talented 
human actors. 

Or perhaps you have happened 
upon the puppet shows which thrive 
in the Italian quarters of large 
American cities. The Italians are 
tireless in their devotion to the puppet 
play, and pursue it in their adopted 
land with the same ardor they display 
in Italy. Often their shows are 
simply improvised by the puppet 
masters as they go along, but some- 
times they follow an established pat- 
tern of intricate type. . . . Some of 
you may even have seen puppet 
shows conducted by the author, 
though the likelihood of this is lim- 
ited by the fact that he is still young 
and not as widely known as several 
other puppet masters. However, he 
has spent a good share of his life 
thus far in fashioning puppets and 
-manipulating them for the entertain - 

went of others. In the process he has 
gained considerable enjoyment for him- 
self, and he believes that you will find 
it enjoyable too. 

Making a puppet is a rather easy and 
very interesting task. The author will 
describe its essentials to you. 

It is a simple matter to get some 
plasterline clay-a variety which never 

The head is cast 
from plaster. The 
body is con- 
structed in one of 
the two ways 

illustrated. 

The puppet master 
controls most of his 
a c t or s' movements 
from one hand. This 
is Jo La Spina him- 
self, who shows 1'ou 
the details of the mul- 
tiple control on the 

continuation page. 

hardens. This is 
usually sold in art 
stores and large de- 
partment stores. You 
model the puppet's 
head with this clay. 
Make the indentations 
for the eyes, and lips, 
shape the ears and 
nose, and fashion the 
shape of the head. 
When this is completed 

place the head in a wooden box with 
the back of the head to the bottom of 
the box. Leave an inch around the 
head, and fill the box with plaster 
of paris. When this becomes hard. 
brush some vaseline along the 
hardened plaster. Mix another quan- 
tity of plaster and cover the entire 
face which is exposed. 

Within an hour, break open the 
box and the cast will split in the 
center. After taking the soft clay 
away, you will have two halves of a 
mould. Next get some newspaper 
and cut into strips of an inch or two 
square. Place them in a pan of warm 
water until well soaked. Mix some 
white paste with water until a creamy 
consistency is reached. Then place 
each strip of paper in the dry mould, 
until seven or eight layers have been 
built up. Spread a layer of paste over 
each strip of paper, except the first 
layer. Place (Continued on page 1136) 
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When Speed Makes Time 

Viewed from either of the planets on which they 
stand, the clocks in this diagram appear to agree; 
the planets are traveling at equal speed. (From 

the Einstein Relativity Film.) 

LYMAN-You have emphasized 
again and again that all motion is 
relative. Instead of adopting your 

viewpoint, why not climb into the 
aviator's carriage and watch the earth 
fly past in the other direction at 161,000 
miles a second? If, as you say his watch 
is slow, he then could see that ours is 
running fast, and if he is smaller, we 
of course should appear larger. Conse- 
quently, he could prove that it is himself 
-not the earth-that is moving. Is this 
not a refutation of relativity? 

Relativist-It would be indeed, if what 
you say is true. But note that I said 
his clocks appear to be, not are, running 
slower. The curious point of the matter 
is that he, on looking at my watch, will 
infer that it is running at half speed, 
compared to his own. And we appear 
contracted. 

L.-That seems a very curious para- 
dox. If you and I compare watches, 
how can they both be slow with respect 
to each other ? How can we both seem 
smaller to each other ? 

R.-If you and I are both standing on 
the same platform, whether it is moving 
or not, there is no distortion. But if 

IG -----il I 

. ._..._ . .. . ......rr. . . 

4-4T1 R Z6 ?2 Slow" 
Light, Space, and Motion Make Ducks 
and Drakes of Time Measurement in the 
Einsteinian Universe, the Relativist Shows, 
in This Continuation of the Menzel Series 

By Donald H. Menzel, Ph.D 
Lick Observatory, Mount Hamilton, California 

light is not transmitted instantaneously. 
You are unconscious of any distortion 
because all of your standards of length 
and time have suffered similarly. From 
your point of view, then, the distortion 
is only an illusion of mine that arises 
from my viewing your rapid motion 

the purpose of a simplified illustration. 
L.-Would not a fast moving auto- 

mobile experience such a contraction? 
R.-Of course. But for the familiar 

velocities, the contraction is extremely 
small. An airplane racing at 400 miles 
an hour will be shortened by a ten bil- 

lionth of an inch-about a 
hundredth of the diameter of 

When one of the planets hurtles past the other 
at high speed, its clock, viewed from the other 
planet, seems to run at a slower rate. (Einstein 

Relativity Film.) 
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oak arum . . 

To a stationary observer objects moving at suf- 
ficient speed appear shortened. (Einstein 

Relativity Film.) 

you are shooting past me at 161,000 
miles a second that is a different matter. 
I cannot see you as you really are, partly 
because of your speed and partly because 

across the intervening space. 
In view of these facts it is 

not particularly surprising 
that I shall seem similarly 
distorted to you. It is much 
as though we were looking 
not at each other, but at each 
other's images in one of those 
warped mirrors always to be 
found in an amusement pal- 
ace. If you appear shorter 
than you really are, that is no 
reason for supposing that I 
shall appear taller to you. 

Physicist-Why does the 
velocity 161,000 miles a sec- 

ond figure so prominently in your 
statements? 

R.-Only because the distortion is ex- 
actly half for that speed. I chose it for 

an atom. While the aviator's 
clocks run slower, more than 
100,000 years would have to 
elapse before they would be 
slow by so little as a single 
second. 

L.-Then why do you make 
so much fuss about a trifle? 

R.-When we come to the 
speeds of the planets and 
stars, the effect is just appre- 
ciable. Where Newton's laws 
predict no distortion, we find 
distortion, and it seems to 
conform to Einstein's laws. 
There is another point, too, 
where there is a difference. 

With the spectroscope we 
can measure the velocities of 
stars and groups of stars. In- 
dividual stars, in our Milky 
Way system, appear to be 

moving with speeds anywhere from 6, 8, 
up to 20 miles a second. Of course, 
some are moving more slowly and some 
more rapidly than these figures, but the 
range of velocity is not great. 

It is rather difficult to measure the 
speeds of the spiral nebulae, clusters of 
millions, perhaps billions, of stars; they 
are so faint and so far away-a million 
and more light-years distant. Some- 
times it is necessary to take a "time ex- 
posure" of some forty hours' duration, 
in order to get a properly exposed plate, 
even when the light gathering power of 
the great Mount Wilson 100 -inch tele- 
scope is employed. But the difficulties 
have been and are being surmounted. 
The velocities of a number of spirals are 
now known with considerable accuracy. 
They range (Continued on page 1135) 
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One More Step 
to the Take -Off 

Here the Author Covers the Controls 
and Launching Hook Stage in the Con- 
struction of SCIENCE AND INVENTION'S 
Primary Training Glider; the Fourth 
Article Covers the Finishing Touches 

By Lieutenant H. A. Reynolds 
Syracuse, N. Y., Glider Club 

THE control stick assembly is con- 
structed next, and the original all - 
metal assembly presented by Mr. 

Northrup, in the July, 1929, issue of 
SCIENCE AND INVENTION, is the strongest 
and most economical one for our purpose. 
It comprises two seamless steel tubes con- 
nected by metal yoke. All metal parts for 
this unit can be fashioned at home. If it 
is convenient the control stick yoke and 
elevator sheave yoke can be welded in 
position on the horizontal tube by a 
professional welder. The aileron lever 
which is slipped over the rear end of 
the horizontal tube 
can also be welded 
in place at this 
time. This is done 
in up-to-date auto - 
repair shops at low 
cost and is very 
strong when cor- 
rectly done. If it is 
not possible to weld 
them, the connec- 
tions may be riveted 
through the rivet 
hole positions 
shown in the draw- 
ing. Great care is 
necessary in secur- 
ing the yokes and aileron lever to elimi- 
nate all possible play between them and 
the horizontal tube which might result in 
lost motion in the control of the glider. 

Connecting the flexible elevator con- 
trol cable to the pointed lower end of 
the control stick has presented quite a 
problem. But the control stick connec- 
tion link offers an easy solution. Make 
one link of No. 10 carbon steel to the 
dimensions shown in the drawing. The 
13/64" hole in the center is for connec- 
tion to the control stick and the /" rivet 
in the fork at each end is for the flexible 
elevator control cable attachments. 

AILERON 
PULLEY SET 

HORN 

RIGHT WING 

CONTROL 
STICK 

RUNNER 

Ì 
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Lieutenant H. A. Rey- 
nolds, author of this 
series on glider con- 

struction. 

CABLE CONTROL DIAGRAM 
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BOTTOM WING 

SUPPORT 

FRONT VIEW 
(SHOWING AILERON CONTROL) 
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WIRE 
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BOTTOM WIRE 
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TOP VIEW 

ing hook drawing. 
Make a paper pattern 
of the side view and 
lay it on the metal. 
The two sides cut to 
this pattern can be 
riveted securely with /" rivets at the 
hook section. It is a 
good plan to make 
both sides of this fit- 
ting double, for if 
the hook fitting 
should bend and let 
the ring on the rub- 

e ber launching rope 
Launching Hook slip off, a serious ac- Fil 

cident to the ground 
THE launching hook is made of No. crew might result. 

carbon steel as shown in the launch- The writer had one 

HORN 

T 
E ELEVATOR HORN -`-- 

TO 

F14 

launching hook bend 
in this manner. Fort- 
unately the metal 
ring flew clear of the 
prostrate ground 
crew, who, never- 
theless, piled up like 
ten pins. 

The seat, seat back 
and seat brackets are 
cut and sanded to the 
dimensions specified 
in the drawings. The 
seat assembly and 
seat back are the last 

units to be installed on the glider, so 
after giving them a good coat of varnish 
they may be temporarily laid aside. Do 
not attempt to put them on at this time 
as their exact position is not yet deter- 
mined. 

Elevator Control Pulleys 

ONE set of elevator control pulleys 
are made with No. 14 carbon steel 

sides and two free rolling aluminum 
pulleys. These are bolted to the top of 
the runner on the main skid section 
about three or four inches back of the 
plywood covered strut ends. Then the 
control stick assembly can be set in posi- 
tion and with a (Continued on page 1145) 
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The way I see it 
Late Springs Banished 

WITHIN the next few months 
the familiar glass - domed 
stock ticker will be replaced 

throughout the country by a new 
quotation printer having twice the 
speed of the old. Already the work 
of replacement is well advanced... . 

In the old ticker a separate wire supplies impulses which 
continually rewind a clock spring that serves as the power - 
plant, while selective and printing signals come in over a 
wire of their own. The new job will be operated by a motor 
drawing current from a local source, and the single wire to 
the ticker itself will carry signals only. Speed in the old 
ticker was limited by the fact that it performed the func- 
tions of selecting and printing in succession; the new ticker 
simultaneously prints one character and selects the one to 
follow-it has a new and thrilling bit of information in 
storage all the time. The number of impulses needed to 
print a character is reduced from sixteen to eight by the 
new machine, and its speed -increasing factors make possible 
a printing rate of 500 characters per minute, as against the 
former rate of 200 -odd.... Three years of experiment by 
Western Union and other engineers were necessary to bring 
the ticker into tune with turnover as financial circles know 
it today. 

Come, River, Milk the Cow 

ALWAYS strong for giants and for 
fairies who do people's work for 

them, the Irish at last-with the aid 
of a German wizard-have found 
giant and fairy both in the waters 
of the Shannon.... After centuries 
of doing nothing more arduous than 
inspiring ballad makers, the old river 
is soon to enter on a period of use and romance that will 
make it pre-eminently the river of all Ireland. Six 30,000 
kw. generators in the Siemens-Shuckert powerhouse will 
develop current to light huts in Sligo and churn butter in 
Kerry and Louthe. In many a cottage electric light will 
supersede tallow candles. In many a household, current 
from the Shannon hydrostation will wash clothes which 
previously were washed in the Shannon itself.... Here is 
as much magic, surely, as any Irish story -teller ever dreamed 
of, and it covers far more territory in its effects. 

The Bird on Lizzie's Roof 
THE idea of launching planes 

from speeding carriages, dis- 
cussed a few months ago in SCIENCE 
AND INVENTION, has been worked 
out with such simple means as a 
motor car equipped with a roof plat- 
form, at Old Orchard Beach in 
Maine. Chocks prevented the wheels 
of the plane (a Moth) from rolling; the tail skid rested on 
a frame extending from the rear of the car. As the driver 
of the car increased his speed, the pilot of the plane opened 
up his throttle. When the car hit 52 m.p.h., the pilot re- 
moved the chocks by pulling a trigger control, gave her the 
gun, and took off so easily and smoothly that the operator 
of the motor car was not aware of the fact. Aviation men, 
impressed by the low speed necessary for the take-off, see 
in the near future thousands of small plane owners freed 
to a great extent from the inconveniences attending the 
use of regular flying fields. . . . As a promising ground 
flyer, I confidently predict that automatic chocks and exten- 
sion tail -skid rests will be listed as available equipment for 
next year's Ford-at least in the closed models. The year 
after that you will be thrilled, in the course of a suburban 
drive, by having a small boy shout at you, "Hey, Mister, 
there's a sport plane on your roof !" For by that time enter- 
prising pilots will be landing their ships on motor cars also. 

By Murray Godwin 

To the Ostrich Goes the Plume 

SCIENCE, of a very crude and ap- 
plied sort, has discovered why 

the ostrich hides its head in the sand. 
It seems that all these years the silly 
bird has been aching to give the 
world the horse laugh and has taken 
this means of concealing it until it 
could loose an outburst that would 
shake the world.... Now the laugh 
is out, and it's a world -shaker sure 
enough. Just when the market for 
diamonds was getting into desperate 
shape, the gizzards of African ostriches began to reveal 
themselves as repositories of an abundance of these once 
precious stones. Evidently the birds had developed a knowl- 
edge of the excellent grinding qualities of diamonds, and 
have made a point of using them wherever they are to be 
found. . . As if this were not sufficient, prospectors-per- 
haps guided by the ostriches-have found a new diamond 
field in the Transvaal, where the stones are described as 
being "as plentiful as pebbles" and as lying practically on the 
surface of the soil. Thus catastrophe has come to the 
diamond industry, over which wars have been fought and 
on which vast fortunes have been built. Despite govern- 
ment restrictions on marketing the stones, the new sources 
are bound to swell the supply to enormous proportions, and 
the consequence will be a swift drop in diamond values 
everywhere.... So keep your eye on Woolworth's. 

Darkness and Tossing Horns 

AFTER sitting in on a seance at the 
Hotel Governor Clinton while 

Medium Frank Decker contested for 
the SCIENCE AND INVENTION $21,000 
spiritism prize, I came to the conclu- 
sion that Joseph Dunninger probably 
produced his end of the phenomena 
by supernatural means. Mr. Decker, 
who had a grapevine twist on Mr. 
Dunninger during the latter's per- 
formance, went on record to the 
same effect. As champion of Science against Spirits, Mr. 
Dunninger declared he makes use of physical means only, 
of course, but I prefer to judge by what I observed in the 
darkness, amid the tossing horns.... It's fun being arbi- 
trary, anyway, and there is no use of becoming an editor if 
you don't exercise your right to be arbitrary whenever you 
get a chance.... Not that I feel very keenly about the 
existence or non-existence of spirits with a yen for horn 
tossing. The fact is, I am a slow-witted creature, and things 
on this side of the Beyond are still a good deal of a puzzle 
to me. I feel that I must understand considerably more about 
this world before giving the Spirits a turn. 

Accordion -Pleated Luxury 

CROSS -CONTINENTAL high- 
way vehicles have certainly 

come a great way since the Forty- 
niners ambled across the plains. The 
1930 style of caravan coach has 
running water, electric lights, and 
imperially upholstered lounges which 
are convertible into luxurious beds. 
When you pull out of the road for 
a spell of sleeping, eating and loafing, you extend the width 
of your rolling palace simply by letting out a few pleats in 
the accordion sides. This gives you an apartment as wide 
as a railway coach for your hours of ease.... The supremely 
appropriate name for a coach of this type, naturally, is the 
Concertina. That is what I intend to call mine. 
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When the Fates 

Fookd Dunninger 

By 

Dunninger 

Tricksters Who Constantly Toy With Fate Sometimes Find That Fate Plays 
Pranks on Them. In This Story by Dunninger About His Own Experiences, 
Dunninger Leaves the Only Two Tools Necessary for Opening a Safe From 
the Inside, a Screw -driver and a Flashlight, in His Coat Pocket; Then Has 
Himself Locked in the Safe Without His Coat. With the Supply of Oxygen 

Failing ... Read What Happens. 

TO anyone who wishes to succeed 
as a magician I give the same 
advice ., . practice and study, then 

practice again. Some take the advice; 
others do not. For the fact remains 
that to reach the top in magic, mind 
reading or kindred arts, one must give 
the best there is in him. He must aim 
to be original, if not in the experiments 
selected, at least in the presentation of 
them. If you are a patter magician, be 
sure of the type of patter you use. 
Don't rewrite or copy the other fellow's 
material. Have patter especially writ- 
ten around your tricks. It costs very 
little proportionately, and the results 
are well worth the expense. But to get 
to my experiences. 

Many years ago I purchased the en- 
tire stock of magic from the Crest 
Trading Company and circulated exten- 
sively throughout the world. For 
months I was deluged with orders for 
magical apparatus and tricks. I was 
surprised at the vast number of people 
interested in magic. I employed quite 
a staff filling and mailing out orders. 
Among the orders received were some 
that afforded me many laughs. 

For instance, one fellow in South 
America sent in an order for what is 

known to magicians as a pigeon pan. 
The effect in brief to an audience is a 
highly nickeled pan, something on the 
order of a chafing dish, placed on a 
table into which several eggs are broken. 
These are then seasoned with salt and 
pepper. These ingredients are mixed 
together and a cover placed on the pan. 
A few magic words, or a revolver is 
fired, and when the cover of the pan is 
removed, live pigeons fly out of it. 

The effect is startling and sure-fire. 
Well, to get back to my story . . the 
fellow who ordered it immediately 
wrote me that he received the pan and 
was pleased with it, but the pigeons had 
not, as yet, arrived. Naturally, no 
pigeons are included with the trick, as 
a pair can easily be procured anywhere. 
Feeling in a jesting mood, I answered 
the would-be magician's letter and told 
him that I had sent the pigeons out to 
him through my window, with his name 
and address tied around their necks, but 
due to the storms, perhaps, the pigeons 
had sought shelter and would eventually 
arrive. Some weeks later the fellow 
wrote back informing me that although 
he had slept for several weeks with his 
windows wide open the pigeons hadn't 
put in their appearance. 

Another order came for a production 
bowl to produce candy. The customer 
wrote that he only wanted a bowl that 
would produce, by magical means, 
creamed chocolates, as his sweetheart 
preferred that kind of candy. He also 
wanted to know if I would guarantee 
the quality of the candy the bowl would 
magically produce! 

The levitation of a woman in mid- 
air was also advertised in my list and a 
South American, who had fallen in love 
with the Goddess of Magic, sent an in- 
ternational money order for the effect, 
explaining that when I sent the appa- 
ratus I should be sure to send along a 
blonde woman with the outfit because 
he claimed that blondes were more to 
the liking of the people of his country ! 

Just before I closed out the entire 
stock I received a long letter from a 
woman who wrote she was poor but 
honest, and although she couldn't af- 
ford to purchase, for cash, a money - 
catching wand which I had advertised, 
she would send me letters of reference 
if I sent her the wand and she would 
in return forward me one-half of all. 
the money she could catch. She also 
asked how many half dollars she would 
be able to (Continued on page 1159) 
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E'D love to have you 
stay over - but there 
isn't room." 

How often have you said this? 
Why not make room? A studio 
or day -bed will fit into almost 
any room of the house, and can 
be made to harmonize with the 
general tone of furnishings or 
decorations. For sleeping accom- 
modations in the informal liv- 
ing-room, you can add a back, 
some deep, decorative cushions, 
and you have a davenport or 
settee. In the library, den or 
studio, for waking hours you 
have an inviting lounge 
for reading. For the 
regular bedroom, you 
can make a single bed, 
or twin beds for daily 
use. 

With only a fair 
knowledge of turning and 
general woodworking the 
amateur mechanic can 
make a studio or day -bed 
that will require no 
apology. 

Two different designs 
are furnished. The one 
having considerable more 
turning is a little more 
difficult to assemble, and 

I"SQUARES 

uo111Mn1111- 

ane P' 

Head Board 

SECTION THROUGH "8" 

SQUARE 
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e 

FISIMPORIMMI 
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= 2" DIA. 

Sockctis for 
holding the bed 
rails of the day- 
bed are placed 
on the vertical 
posts. The spool -type bed, 
completely assembled, is 

shown above. 

OR ROUND 

Make an Attractive 

2" DIA. 

TO FIT SPRINGS 

Four blocks are 
placed on the bed 
rails to hold the 
springs in place. 

DAY BF:D 
for Your Home 

By H. L. Weatherby 

of course calls for more lathe 
work. It is fashioned after the 
old-fashioned spool beds of our 
grandparents' time, that are so 
popular now; and will look well 
in any part of the house. De- 
tail dimensions are not furnished 
in either case, because it was felt 
that they were not needed. The 
other design fits into the bed- 
room better than any other part 
of the house, perhaps; but with 
a colorful spread and bright 
cushions it is most inviting 
wherever it may be placed and 
its use is obvious. 

Before beginning con- 
struction of either, it 
would be well to secure 
springs. Often there is 
an old folding cot, with 
a good set of springs, 
around the house that has 
outlived its usefulness. A 
steel army cot with good 
springs may be secured 
from an army supply 
store, or springs for a 
single bed may be pur- 
chased from the furni- 

Here is the com- 
pletely assembled 
day -bed, made up, 
inviting one to a 
comfortable rest. 

ture stores. In case a cot is used, the 
legs must be removed, leaving only the 
springs attached to the frame. The 
width of the bed will of course depend 
upon the size of the springs secured and 
construction may go ahead from this 
point. 

The four posts should be turned first. 
In case the lathe is not long enough 

to accommodate these full length, they 
may be turned in two sections and glued 
together. Round tenons, and holes bored 
for mortises, will give the best results. 
This same method will have to be used 
in case a long back rail is used; con- 
structing it in two, three, or more sec- 
tions, and great care must be taken to 
keep it (Continued on page 1136) 
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From Old Lancaster 
Come These Suggestions for 

Tea Table and Foot Stool 
THE table sketched at Fig. 1 may be 

made without much labor or expense, 
and would prove to be one of the 

most serviceable of the lighter pieces of 
furniture which could be provided for 
the home. 

It is equally useful for serving after- 
noon tea, supper by the fireside, or tea 
in the garden, while, being made to fold, 
it may be easily moved, and would occupy 
but little space. The table could be made 
in any of the cabinet hardwoods. Eleva- 
tions with the principal dimensions are 
shown at Figs. 2 and 3, a plan at Fig. 4 
and working details at Figs. 5 to 10. 

The sides (A Figs. 5 and 6) are 27/" 
long by 4" wide by /" thick. Hand -holes 
are cut at the top ends, and the bottom 
ends are framed into feet (B), which are 
9" long by 172" wide by 3/4" thick. The 
sides are joined by two cross framing 
rails (C and D), 23/" long by 2" wide 
by /" thick, tenoned in place, and the 
bottom rail is strengthened with two 
bracket pieces (E), 6" long by 3" wide 
by /" thick, shaped as shown at Fig. 7, 
tenoned into the sides and screwed to the 
rail. 

The two folding leg frames which 
support the table top are made with a leg 
(F) and a back upright (G), framed with 
two rails (H), as shown at Fig. 8. The 
leg is 25/" long, either turned or tapered 
at the bottom end. The upright is 1672" 
long, and the two rails 9" long by 1" 
square. The leg frames are pivoted to the 
framework by driving screws through the 
top and bottom cross rails (C and D) into 
the ends of the uprights (G), as shown 
at Figs. 2, 4- and 8. 

The table top (I) is 28" long by 24" 
wide by /" thick, made in three portions, 

Fireside Footstool 

HE sketch (Fig. 1) and the eleva- T tions(Fig. 2) show a footstool 
measuring 12" in height, 16/" in length 
and 10" in width, but those dimensions 
may be easily adjusted to meet indi - 

ei vidual needs. The stool should be in 
oak, the legs being 12" long by 1/" 
square. They are framed with four 
top rails, two 1572" long and two 9" 
long by 2" wide by 4" thick, and four 
bottom rails, two 1572" long and two 

By 
J. E. Lovett 

as shown at Figs. 2 and 4. The mid- 
dle portion is fitted over the sides, 
and screwed through the top cross 
framing rail. The flaps should be 
strengthened with 2" by /" battens 
and hinged to the middle portion 
with a square joint, as at Fig. 9, or 
a rule joint as at Fig. 10. 

252 

24' 
PIVOT FIG.3 
SCREW 
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FIG. 9 rl/ 
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FIG.8 

ALTERNATIVE. STRETCHERS 
DOWELLED INTO LEG 

FI G. 

FIG.I TEAbn SUPPER TABLE 

HEIGHT 28INs.,TOP(oPÇN) 28 INS. BY 241Ns. 

FIG.6 

9" long by 174" wide by 72" thick. The 
top rails are framed in flush and level 
with the legs, but the bottom rails are 
framed in quite central. Turned twist 
stretchers could be used instead of the 
flat bottom rails, as shown at Fig. 2, 
their ends being dowelled into the legs. 
Small blocks screwed in the corners be- 
tween the top rails (Fig. 3) will greatly 
strengthen the work. 

The leather used for the top should 

FIG. 2 

TABLE TOP 

BATTEN 

u 

FIG. 4 

BATTEN 

FIG.3 

be in strips about 1 /" wide, six 18/" 
and ten 12" long being required. The 
strips are interlaced and tacked to the 
top rails (Figs. 1 and 3). One end 
is, fixed first, the interlacing correctly 
arranged, and then they are pulled up 
and fixed at the other end. The ends of 
the strips may be cut square or to a 
pattern, and a finish is formed with a 
leather band from /" to 4" wide, fixed 
with ornamental nails. 
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Floors that Dean fee 

Themselves 

Tasteful linoleumn harmonizes with 
bedroom furniture and decorations, 
and presents an easily cleaned surface. 

(W. & J. Sloane) 

THE most wearying and undigni- 
fied piece of work women were 
ever called upon to do is floor 

scrubbing and cleaning. To this day 
there are office buildings in New York 
whose floors are scrubbed by towsled, 
hard -looking scrub -women, on hands 
and knees, their hands drenched in 
dirty scrubbing water in wooden pails 
almost corrosive with hard yellow soap, 
full of rosin. But they prove the excep- 
tion; now we use the expression, "I 
would scrub floors rather than do this 
or that," because we feel floor scrub- 
bing ranks with breaking stones on the 
road-the last work a man descends to. 

Once, speaking at a western Farm - 
Grange meeting, in the years before 
modern equipment was in general use, 
I startled the farmers and delighted 
their wives by a bit of acting. I had 
been told by these wives that the farm- 
ers would not buy modern home equip- 
ment. So, dressed in an elaborate eve- 
ning gown, I suddenly dropped down 
on hands and knees on the platform 
in the middle of my lecture, and went 
through the motions of floor -scrubbing. 
"Isn't it dreadful to ask a woman to 
do this kind of work ?" I asked from 
my embarrassing position on the floor; 
"when modern science makes it quite 
unnecessary? Do you cut your wheat by 
hand with a cradle scythe? No! You 
buy a modern reaper ! Why make 
beasts of burden of your wives?" The 
farmers blushed to the roots of their 
hair. Then I rose and showed how the 
long -handled mops, and other devices, 
also modern floor surfaces,' made the 
old floor -scrubbing methods utterly 
unnecessary. 

Nowadays we have a higher standard 
of cleanliness than ever before, but in 
order to keep it we must first have the 
right floor surfaces or coverings, and 
also up-to-date tools. The old soft 

Mrs. Frederick discusses the new scientific 
methods which have made the old-fashioned 
floor scrubbing and cleaning back -numbers 

By Mrs Christine Frederick 

wooden or board floor, usually painted, 
is the hardest to take care of, and this 
was the kind women scrubbed so assid- 
uously, because it never looked clean. 

They often covered it with some cheap 
form of oil cloth, which soon was 
equally unsatisfactory and also con- 
stantly called for cleaning. Naturally, 
not a great many women could afford 
hardwood floors, waxed, because the 
waxing process until a few years ago 
was hard work and expensive. The wax 
had to be both rubbed on and polished 
by hand. 

The modern pail and tray for cleaning 
purposes provide partitions for pol- 
ishes, cleansers, brushes and cloths. 

(Lewis & Conger) 

Now have come marvelous electrical 
units which scrub, wax and polish by 
electricity, without requiring any more 
human energy than a vacuum cleaner 
in application. They open a complete 
new era in woman's work and are pro- 
ducing decided changes in construction 
and floor coverings. When the old type 
of floor was widespread, women took 
to carpets, covering the entire floor. 
Then as wealth grew, we could afford 
hardwood floors and used rugs. With the 
coming of the vacuum cleaner carpet 
cleaning was made easier ; women fav- 
ored carpets again. Remarkable new 
floor -polishing machines are to be had, 
so we are having more hardwood floors, 
kept freshly waxed, and scattered with 
small rugs which we can lift out of the 
way easily to apply the floor polisher. 
Result-mirror-like floors ! The whole 
operation is light work and simple. 

Linoleum floors, too, are coming 
into favor even for bedrooms for they 

provide a note of color and decoration, 
and are not as expensive to install as 
good hardwood. Linoleum may easily 
be kept in a fine polished, clean state 
with these automatic waxers and pol- 
ishers. I personally have linoleum on 
my living room and dining room floors 
and find the floor cleaning and polish- 
ing problem reduced to a minimum of 
time and energy. The floor polishing 
machine will neatly and evenly apply 
wax (using the new liquid type which 
helps much to cut down labor), and 
a moment's shift on the machine to 
apply the polishing brushes more than 
equals the strength and energy of ten 
hausfraus at work. And a woman can 
do this in a nice frock, standing up, 
and without fatigue ! 

Even for occasional clean-up of 
debris very efficient dustpans with long 
handles, as well as mops, furnish relief 
from stooping. 

The old mop and scrubbing brush 
were the first to be changed to the long 
handle to make their application quite 
as effective as a brush in the hand of 
a woman on her knees. Some women 
always remain skeptical about this, 
clinging to the idea that there's no 
cleaning that is really thorough except- 
ing the down -on -hands -and -knees kind. 
"They're all right for a well -kept floor," 
they often say, "but what about some 

of my really dirty floors?" They 
should see one of these lusty 

floor polishing machines, 
with the whirling brushes 

on. How the dirt will 
fly! 

The oil mop is a 
(Continued on 

page 1152) 

Equip your 
vacuum cleaner 
w i Ali a sanitary 
pulp -felt b a g which 
empties through a wide top in a few 
seconds. It is cheap enough to destroy 
after each cleaning, but may be re -used 

several times. 
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Beauty, Comfort and Health 
in New Scientific Devices 

Anti -Thumb Sucker 
YOU can make Baby cease 

his favorite indoor sport. 
Get him this device-an 

aluminum casting to be at- 
tached to the under -thumb with 
adhesive tape. It allows per- 
fect freedom of movement in 
eating or playing.... But just 
let Baby try to close his lips 
over his thumb for a good suck ! 

Cloth tape may be sewed over 
the tape to prevent the older 
child from removing the casting. 

Pedal the Dust Away 
WHY bother with a dust- 

pan and constant bending 
to get rid of dust and dirt? Just 
put your foot on a lever in the 
wall-a spring door will automatically 
open and you sweep all refuse into a 
dust chute. The door will close auto- 
matically so that drafts will be elimi- 

nated. A re- 
movable dust- 
bin container 
is provided. 

Any danger 
of fire 
through 
spontaneous 
combustion 
is elimina- 
ted by its 
all - steel 
con struc- 
tion. 

It's a Table-a Fan-a Heater 

AN attractive crinkled dark - 
brown table for tea, smoking 

equipment, books or refreshments 
-and underneath its cover is a 
coil of wire surrounded by a jacket, 
an electric fan and a motor. Touch 
a switch and immediately you get 
an abundant supply of either heated 
or cooled air. Because the Tlier- 
mador ejects warm air in hori- 

zontal waves and its fan draws this air 
back toward the floor, heat centers in 
the living zone of a room, doing away 
with floor drafts. It is particularly 
good for nurseries. 

For a Literary Cook 
HOW'D you like to grill 

some steak ? Make a welsh 
rarebit? By merely removing 
this lampshade and inverting 
the base, you may cook, fry, 
toast, and at the same time, take 
the chill out of the room. You 
get an asbestos pad with each 
outfit. Safety is guaranteed, for 
the projecting grill switch pre- 
vents the heater's being used in 
a downward position. If you de- 
sire, the light may be turned off 
while the grill is in operation. Or 
toast may be kept warm placed under 
its rays. The lamp itself is regula- 
tion size. 16 inches high. The grill is rated at 600 watts. 
Either direct or alternating current provides its power- 
the same current as for your ordinary lamps and lights. 
It can be used in almost any room of the house-sick room, 
nursery, dining room, kitchenette. The lamp has a crystal- 
lized enamel finish; the shade is of parchment or silk. 

Names and addresses of manufacturers gladly supplied upon request. 

Here's a Beauty Wand! 
GIVE yourself a facial 

massage with an elec- 
trically warmed wand. Merely 
rubbing it over your face will 
cause wrinkles to vanish. Crows' 
feet, toothache, neuralgia can be 
treated at home. A specially 
shaped bulb attached to the end 
of a circular bar transmits a 
continuous unvarying heat. It 
is shaped to permit rotation in- 
side the mouth or outside, and 
has been made absolutely safe. 

Because of the wand's con- 
venient shape and lack of bulbs it has 
a wider application than usual heat 
generating appliances. Just the affected 
parts and not surrounding ones are 
reached. The principle upon which it 
works is simple-through absorption. 
the wand stimulates cellular activity in 
rebuilding broken-down cells. Gradually. 

these are brought 
back to their nor- 
mally healthy state. 
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TAR 

$5 First Prize 

PAPER 

Your Attic Garden 

AN indoor hotbed can be very easily 
made in your attic-particularly if 

it has a dormer window on the south 
with a brick flue nearby. Early plants 
that require careful watching may be 
planted here and transplanted into the 
garden when they sprout an inch or 
two. There is no danger of their being 
frost victims on a cold spring night. 
Lay some boards over the ceiling raf- 
ters around the flue and build two or 
three boxes there. Tarred building paper 
laid on top of the boards will eliminate 
moisture reaching the ceiling plaster 
underneath. Partially fill the boxes with 
wet earth and plant close rows of seeds. 

D. V. 

Recording New Songs 
TAKE any slip of paper and jot down 

marks to represent notes, when you 
hear a catchy tune. Make long marks 
for long notes, short marks for short 
ones. Place them under and above, as 
sketched, to indicate their relative po- 
sition on the scale. This system can 
be employed in the dark. 

J. C. PRATT. 

A Twine Cutter 
FOR cutting twine at home or at a 

wrapping counter, take a piece of 
thin board and cut as illustrated. Insert 
a double-edged safety razor blade, al- 
lowing a protecting piece of wood over 
the edge of the blade. Screws may be 
turned through the holes of the blade 
and attached to any convenient place. 

VERNON V. JOHNSON 

WRINKLES 
To Remove Iodine Stains 

THE annoying brown stain of iodine, 
or the blue color it forms with starch 

may be instantly removed by dissolving 
some sodium thiosulphate in water, 
and treating the spot with this solution. 

ARTI-IUR STICKLER. 

Dry Cleaning Clothes 

TO clean dirty clothes without wash - 
ing, rub them with a mixture of am- 

monia and Fuller's Earth. Rub off with 
a dry, clean rag. 

SEAVAX FRAMROZE DESAI. 

To Make Indelible Ink 
TO make indelible ink that cannot be 

erased without destroying the paper, 
add a strong solution of prussian blue 
in distilled water to gall ink. The color 
of the ink will be a greenish blue, but 
will turn black. BENJAMIN HELLER. 

Keeping Brushes New 

TO keep paint brushes fresh and new, 
regardless of the paint used, dip the 

brush into a can of linseed oil, after 
thoroughly cleaning it with common 
benzene or kerosene. Then wrap it in 
newspaper. The hair will remain clean, 
soft and pliable. HENRY KACINSKY. 

Repairing Tiles 

WHEN a piece of tile falls out of 
the wall and breaks beyond repair, 

you can replace it with a substitute 
that will look like another tile. Fill the 
hole with white plaster molded to the 
shape of the original piece. Give it a 
few coats of water glass. 

FRANK SCHMULOWITZ. 

Keep Clocks Clean 

DIP a piece of absorbent cotton about 
the size of an egg in kerosene. 

Place it in the bottom of tl1e clock and 
shut the case. The fumes of the kero- 
sene will loosen the dirt particles of 
the machinery, which will fall upon 
and thus be automatically collected in 
the cotton. Remove the dirty cotton after 
a few days. 

SEAVAX FRAMROZE DESAI. 

A Clean Windshield 

RAIN and sleet make it almost im- 
possible to see through the wind- 

shield of a car. Rubbing a little of the 
following compound over its outside 
surface will prevent all streaking. Shave 
some white soap with a knife (prefer- 
ably Ivory Soap). Add 4 or 5 drops 
of glycerin and about the same amount 
of water-enough to form a smooth 
paste. 

ARTHUR STICKLER. 

PAPER 

LIFTING RINGS 

SHEET IRON INNER FORM 

SHEET 
IRON 

1 

A Fool -Proof Reservoir Cap 

THIS was used for a cistern, which 
was brought up to the top of the 

ground by plastering with three thick 
coats of concrete and a little lime di- 
rectly to the walls of the excavation, 
Temporary forms were put in place and 
for the inside form for the neck a sheet 
of galvanized iron was used as shown. 
Soft concrete was packed about this up 
to the top and then a tin dish pan 
was forced over it upside down and 
turned first this way, then that, to 
smooth the surface. By lifting off sev- 
eral times any air spaces could be easily 
filled in with concrete again. Strips 
of paper were then placed as shown 
and a wide strip of sheet iron bent 
to form a low cylinder was made for 
the outer form for the cap. This was 
set in place with strips of paper under- 
neath to prevent the concrete of the 
cap from bonding with the concrete of 
the cistern neck. It was then filled in 
with concrete to the top and two iron 
rings inserted for lifting purposes. The 
top was smoothed off, then the whole 
job was left for several days to cure. 

When cured, the cap was first lifted 
off, then the pan came off, exposing 
the opening of the cistern. The pan 
was not damaged. 

DALE R. VAN HORN. 

RUBBER BAND MAKES 
AIR -TIGHT SEAL FOR CANS 

Sealing Tin Cans Hermetically 

AWIDE rubber band, stretched taut, 
put about the can with the cover 

in place, so as to overlap, provides an 
excellent air and water tight seal. It 
can be used for experimental work or 
sealing cans of food stuffs, and is in- 
stantly removable. An old inner tube 
will furnish the band for a large can. 

DALE R. VAN HORN. 
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and RECIPES 

DRAWER WITH 
PARTITIONS IN PLACE 

Divisions for Drawers 

CUT two pieces of cardboard the 
length of the drawer and about one 

inch deeper. Paste them together, with 
the bottom edges folded backward. Glue 
to it a piece of cardboard the size of 
the bottom of your desired partition. 
If you cover these drawers with cre- 
tonne, oilcloth and a final coat of shel- 
lac, they will be sanitary, durable and 
decorative. Binding the edges with col- 
ored gummed -linen binding tape will add 
a finishing touch. 

22X2 
STRIP OF 

WOOD 

DOOR STOP 

`l`¡/1t1 
I¡¡ JUST CUT 

1 FROM STRIP 

NAN KI FIELD. 

SAW 
ON DOTTED 

LINES 

DOOR STOP 
COVERED 

WITH PATENT 
LEATHER 

Make Attractive Door -Stops 

T AKE a 2x2 inch strip of wood and 
cut blocks from it on a 45 degree 

angle. Cover with patent leather or 
other durable material. 

EUGENE D. YATES. 

Digging Holes With a Hose 
When laying pipe under ground and 

it becomes necessary to go under a side- 
walk, do not tear up your sidewalk but 
use the following method: Take your 
garden hose and fasten a piece of pipe 
on it about ten feet long. Turn on the 
water and start digging with it. The 
water washes the dirt away so fast that 
it will surprise you how fast you can 
get under a sidewalk. This is much 
better than digging with a shovel and it 
does a better job.-T. G. Cady. 

A Permanent Label 

IF you want a waterproof label for a 
bottle, one impervious to all handling, 

why not apply the label and then give it 
a coat or two of shellac ? 

FRANK SCHmULOWITZ. 

Cement for Glass or Cork 
Stoppers 

A good cement for glass or cork 
stoppers can be made by mixing lead 
oxide (litharge) N. oz. and concen- 
trated glycerine / oz. Paint this 
around the glass or cork stopper on the 
bottle. It soon dries and becomes hard. 
It may easily be scraped off when 
necessary to open bottle.-Benjamin 
Heller. 

Some Handy "Kinks" 
FINGERNAIL Polish Remover is a 

much quicker and more complete 
means of removing lacquer from the 
hands than lacquer thinner. Also it 
does not burn the hands as the thinner 
does. 

TO clean light-colored felt hats, mix 
salt and cornmeal in the proportion 

of 1 teasp. of salt to 2 tablesp. of 
cornmeal. Place hat on a paper, and 
rub briskly with the mixture, using a 
soft cloth. When the mixture looks 
dirty, brush the hat thoroughly with a 
stiff, clean brush and you will find a 
marvelous change in your hat. 

TO size rugs, thoroughly clean and 
dry, then place on floor, upside 

down. Stretch to right size and then 
tack on all four sides, using plenty of 
tacks. Take 50 cents worth of powdered 
glue and dissolve in a quart of luke- 
warm water. When thoroughly dis- 
solved, stir in 4 quarts of boiling water. 
Apply to back of rug with an old broom 
and leave tacked down till dry. Above 
recipe makes enough liquid for a 9 x 12 
rug.-Mrs. H. E. Chrisnian. 

DIFFICULTY is always en- 
countered in plucking small stubs 

and feathers from chickens. An ordi- 
nary pair of eyebrow tweezers is an ex- 
cellent instrument for this purpose.- 
Alyse Hoffman. 

$5.00 
will be paid each month for 
the best wrinkle or recipe sub- 
mitted to the editors and 
which they accept and publish 
in these columns. All other 
ideas accepted and published 
in this department will be 
paid for at regular rates. Ad- 
dress your ideas to-Editor 

Wrinkles and Recipes. 

An Inkwell Stopper 

AN ordinary marble placed over the 
opening of an inkwell of the type 

sketched will prevent the entrance of 
dust and flies. It is easily rolled aside 
and so presents no obstacle to writing. 

VERNON V. JOHNSON. 

STRAP IRON 
FILE HANDLE 2 

LE \\) 
END RESTS ON SLOT CUT IN HANDLE 

Fl LE 

Make Your Own File Handle 

GET a strip of medium -weight strap 
iron 5 or 6 inches long and bend 

to form a "U", with one side half -inch 
longer than the other. Rest the shorter 
side on the upper file surface, and fit 
the file point through a slot made in 
the long end. 

D. R. V. 

To Fill Plaster Cracks 
USE vinegar instead of water in 

mixing your plaster of paris. The 
resulting mass will be like putty and 
will not set for twenty or thirty min- 
utes. If you use water the paris wili 
set before you can readily apply it. 
Push this into cracks and smooth off 
with table knife. A. H. 

PLACE THIS PIN 

ON METAL BLOCK 

AND RIVET 
DOWN 
WITH 

HAMMER 

WHEN GEARS 
SPREAD HERE 

AND FAIL TO MESH 

Repairing the Egg Beater 

THE gears on egg beaters often spread 
and fail to mesh. To repair, simply 

place the center pin or axis of the large 
gear over a piece of metal and rivet 
the head tighter with a few taps of 
the hammer. 

131 SIBLEY. 
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HI\TS for the MOTORIST 
Timely Tips for the Owner and Driver 

Make Your Own Repair Pit 

- , -_ Írll 
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Ifl'1 I = 

; :_ _ _- _ - 
AFRAME garage may be altered to 

give all the advantages of a pit, 
and without the disadvantages. An 
opening is made through the floor, about 
two feet by three feet, and is framed 
around with hinged covers of heavy oak. 
A platform under this affords a working 
space for the owner, and a place to set 
tools and parts. This pit substitute is 
clean, well ventilated and can easily be 
made in an hour or so of spare time. 

Rack Your Tools on an Old 
Brake Rod 

THE garage work bench will be more 
useful for spring -time work if an 

orderly arrangement of the tools is pro- 
vided. About eighteen inches above and 
directly to the rear is a tool holder 
made of sheet iron hangers on an iron 
rod. Some hangers are fitted with cir- 

SCREW 
EYE 

NUT 

FORD BRAKE ROD OR 
SIMILAR IRON ROD 

A 7 
%y%i 

GALVANIZED QR PLAIN SHEET IRON 

DO YOU KNOW- 
play in spring shackles causes side 
sway and wheel "shimmy"? Ad- 
justment is provided for the shackles 
on all the springs and this adjust- 
ment should be used when shimmy 
or unsteady steering occurs. 

cular opening for such small tools as 
files and screw -drivers. Open side 
hangars provide for larger tools as 
drills, wrenches and hammers. This ar- 
rangement makes every tool available 
instantly without lost time in searching 
around boxes or drawers. 

Test the Distributer with a 
Portable Light 

PORTABLE 
TROUBLE 

LIGHT 

IGNITION SWITCH 

ASURE and certain means of testing 
the ignition is by means of an elec- 

tric light in circuit with the distributer. 
The spring clips of the portable car light 
are attached to the terminals of the coil, 
which connect to the distributer and the 
switch. When the car is run slowly or 
the motor is turned over to the starter, 
the light flashes for each contact of the 
breaker points. A miss due to faulty 
parts, lost motion in the breaker or other 
cause, is immediately evident. Where 
this test shows no defects, the one re- 
maining item in the ignition circuit 
which must be at fault is the coil, which 
should be subjected to an independent 
test. 

Safety Hints for Repair Work 

HERE are several important precau- 
tions for car repair work. One, 

disconnect a lead from the storage bat- 
tery while working. This prevents any- 
one from starting the engine. Two, use 
blocks under a wheel, to avoid the axle 
toppling off a jack. Three, watch out 
for gasoline. A broken extension light 
may produce a spark which will ignite 
the gasoline. Four, do not hold the head 
directly under the work in hand. Dirt 
in the eyes, or a slipping wrench striking 
the face, may result. Five, use gloves 
as far as possible when handling piston 
rings. Ugly cuts can result from sharp 
edges. Six, take no chances with light 
chain or rope garage hoists. Seven, put 
good blocking under the raised axle. 

Keep Dry in the Open Car 

AN 
ingenious means for providing 

dry seat covers for the open car 
is the application of waterproof seating - 
cover from a shade roller. Small snap 
fasteners, as used for curtains, hold the 
upper edge in place. 

SNAP 
FASTENERS 

SEAT COVER FABRIC 
IN POSITION OVER SEAT 

e I I di riagligaBle I a 

BRACKET 

SHADE ROLLER 
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SEAT 
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STOP 

FIG.1 

`lips for Young Machinist 
PLAIN 

MILLING CUTTER 

MILLING A KEY 
SLOT 

Plain, Side and Angular Milling Machine 

METHOD OF CLAMPING 
ROUND WORK FOR 

PLAIN MILLING CUT 
`U CLAMP 

Here is an easy method for milling a 
key slot. 

Milling a Key Slot in Round Stock 

IN the set-up for this job it is neces- 
sary to support the shaft against 

rotation or end movement. This is ac- 
complished by bolting a stop on the 
milling machine bed, placing the work 
against this and using a clamp on the 
side opposite, so that the pressure of 
the clamp will force the work against 
the machine bed and also against the 
stop. The table feed moves the work 
along the circumference of the cutter, 
while the width of cut is varied by 
adjusting the table sidewise. 

Cutting a Polygon with a Side Mill 
Pr O mill a square or any other poly- 

gon, a hexagonal bolt head for ex- 
ample, the quickest method is to place 
the job in a jaw chuck having a cir- 
cular feed and graduated for spacing. 

In Fig. 2, an example of milling 
squares on the end of circular stock, 
hold by a chuck bolted to the milling 
machine bed, is shown. The work is 
fed up by moving the machine bed with 
the vertical feed screw. Each side is 

SIDE MILLING CUTTER 

SIDE MILL NG ON 
END OF ROUND 

WORK 

CHUCK 

DIRECTION 
OF FEED 

FIG. 2 

A square or hexagonal bolt may be 
easily milled in the above manner. 

By George A. Luers 

cut, until the four faces have been ma- 
chined. Measurements are made for 
size and the second cut is made, con- 
tinuing until the correct size is obtained. 
Using this method, the side mill makes 
the shoulder even and square with the 
flats. 

Angular Mill for Dove -tail Slots 

IN the cutting of various key slots, 
with angular engaging faces, only 

angular cutters can be used. Of course, 
it is possible to shape a similar slot 
on the shaper; however, the milling ma- 
chine will give the most accurate job. 

Fig. 3 shows an example of cutting 
a dove -tail slot. The angular mill for 
this job is usually either a 60 or 45 - 
degree tool. The space between the 
two angular sides 'can most frequently 
be cut out quicker by plain milling, or 
at least the most of the metal can be 
rough cut to leave only a small amount 
of metal to be removed by the angle 
cutter. 

MILLING MACHINE. 
SET-UP FOR ANGULAR 

CUTTING 

SPINDLE OF 
MILLING 

\_DOVETAIL 
MACHINE 

KEY 
SLOT 

A simple means for milling a dove -tail 
slot is given here. 

Shaft Splining Supported by 
Centers 

AJOB frequently required of the 
milling machine operator is that 

of splining or cutting a key slot the 
length of a slender shaft. 

A set-up for doing this job is shown 
by Fig. 4. In this work one or more 
steady rests are placed under the shaft 
to prevent the part from springing 
away from the tool. The work is held 
between centers and a dog prevents 
rotation. Light cuts are taken to pre - 

Work 

PLAIN MILLING 
CUTTER 

FIG.4 

SUPPORTING 
WORK BETWEEN 

CENTER WHILE 
MILLING FOR 

SPLINE. 

This is the way to spline a slot in a 
slender shaft. 

vent deflection of the shaft. Measure- 
ments are made before removing the 
job from the machine, and if the depth 
of cut is deficient additional steady rests 
are placed under the shaft. The tool 
is again cut through the slot. 

An Easier Way to Cut a Cam 
IN the illustration shown by Fig. 5 

is a common type of cam. The 
work is lathe turned first, and before 
milling appears as a shaft with a disk 
at the center. 

To mill this the work is held in index 
centers and a side cutter or end mill 
used. The sides are milled by use of 
the table feed and finally the surface 
next to the hub is cut, using the index 
center feed. In this job the operator 
must plan to set the work up, so that 
the vertical and horizontal movements 
of the table and the index head of the 
chuck or center will bring the work 
in correct relation to the tool, as the 
tool cannot be moved to the work. 

/FEEDRECTION 

OF 

OPERATION FOR 
MILLING CAM 

FIG.5. 

CUTTER 

WORK HELD 
IN CHUCK. 

Cam milling is not difficult 
in the above manner. 

when done 
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A Perpetual Motion Watch? 
IRECENTLY bought a wrist watch which 

is marked "Harwood, selfwinding watch, 
Swiss made." The dealer says that the 

r 

watch keeps on moving forever, provided I 
do not put it aside over 24 hours. 

Will you please explain the mechanics of 
the watch? Is it perpetual motion? 

W. K. LEE, 
Penang, China. 

(The selfwinding watch is not perpetual 
motion. It operates substantially the same 
as an ordinary pedometer. In a pedometer 
there is a weight suspended by a spring. 
This weight moves down at each step be- 
cause of the concussive blow produced by 
the heel of the user's feet. This pendulous 
movement operates a wheel, geared to the 
indicating hand and shows on the dial how 
many miles the individual has walked. In 
the case of a watch, a similar motion is 
produced, except that when a person walks, 
he swings his arm back and forth and this 
swinging motion causes the spring in the 
clock to be wound up. If the person kept 
his hands in his pockets or set the watch 
aside for 36 hours, it would fail to operate 
until again worn. Wearing the watch four 
hours will wind it for 36 hours.-EDITOR.) 

Special Contests 
REFERRING to the suggestion of J. G. Q. 

in the January number, I think it is 
an excellent idea. Scientific apparatus, to 
carry on his experiments would lure every 
amateur into putting forth his best efforts. 
áclaturally much benefit to all concerned 
must result. 

The co-operation of manufacturers of this 
apparatus could no doubt be secured and 
the expense of such a contest much lessened. 

However, I must differ with your cor- 
respondent on one or two points. In the 
first place, instead of one Big Prize, I would 
advise several smaller ones to be appor- 
tioned somewhat like this: First Prize, 
value about $100.00; second, $75.00; third, 
about $50.00 to $25.00; then five or ten 
prizes amounting to about $10.00 or less, 
such as books, small outfits, etc. 

My second objection is to his set of 
questions. The terms he sets forth are all 
right in a contest of experts, but this one 
is inaugurated to aid the general student 
and amateur; therefore, I suggest that a 
more general and comprehensive knowledge 
of the underlying principles of the several 
sciences be required. 

Nevertheless, I leave it up to you to 
settle these differences in the way you see 

SAFETY 
Conducted by 

Readers' Opinions and Comments 
fit. The one big issue is the starting of 
these contests, so let's go ! ! ! 

SCIENCE AND INVENTION, as usual, is lead- 
ing the field in this matter which is surely 
giving science the biggest boost it has had 
in a long time. 

E. W. SMITH, 
Ottumwa, Iowa. 

(In the January issue J. G. Q. made a 
suggestion that SCIENCE AND INVENTION 
Magazine conduct contests on such subjects 
as bacteriology, chemistry, pharmacy, math- 
ematics, physics, electricity and so on. 
Judging from the comments, it would not 
seem that such a series of contests would 
be of interest to the average reader. The 
majority would rather have articles by 
authorities and duplicate the experiments 
outlined than compete against authorities 
for prizes.-EDITOR.) 

Making Gold! 
IN the New Zealand "Truth" published on 

September 19th, 1929, an article appeared 
concerning the manufacture of gold by the 
chromadyne process, sponsored by the 
Christchurch syndicate. This publication 
challenged the syndicate to give a demonstra- 
ion before scientists of repute. Being a 
chemist, I was naturally curious in first 
learning of this remarkable and seemingly 
improbable process. Chromadyne is sup- 
posed to be a new ray that transmutes the 
elements used to gold, in accordance with 
the statements of the inventors. It seems 
remarkable, if the process is a hoax, that 
Dr. Marsden should be given a demonstra- 

tion of the method, as he is essentially a 
government official, being the Secretary of 
the Department of Industrial and Scientific 
Research, and a physicist. The news clip- 
ping states that he returned with samples of 
the chemical and the gold allegedly made by 
the secret process. What do you think? 

F. BISHOP, 
Wanganui, New Zealand. 

(So many different systems for the mak- 
ing of gold from baser materials have so 
repeatedly hoaxed the public that any scien- 
tific proof would have to be convincing to 
more than one man, even though he be an 
official governmental physicist. We do not 
believe that the New Zealand "Truth" will 
have any difficulty in upholding their posi- 
tion. Gold has not yet been made by any 
process either by mixing chemicals or acting 
on chemicals by some unknown imaginative 
ray.-EDITOR.) 

Likes Movie Articles 
IHAVE purchased quite a number of 

copies Of SCIENCE AND INVENTION at 
newspaper stands and think it Al. I am 
very much interested in the articles by 
Don Bennett on "Movie Making" as I am 
planning to purchase a camera in the near 
future. I take quite a number of still photos 
and have a very good collection of them 
which I took during my travels as radio 

operator on vari- 
ous vessels. His 
articles show 
that he thor- 
oughly under- 
stands the topic 
he writes about 
and are very 
helpful to the 
fellow who is 
starting in with 
his camera. 

R. MADDEN, 

San Francisco, 
Calif. 

We Stand Corrected 
IWAS interested in "An Intricate Prob- 

lem" on page 919 of the February issue 
of SCIENCE AND INVENTION, and submit an 
answer. 

The circumference of the earth at the 
equator in feet is equal to JtD, where D de- 
notes diameter in feet. The length of wire 
suspended 6 feet above the earth's surface 
in feet is equal to t(D + 12) = X, This is 
equal to irD + 12n = X. X denotes the 
length to be found. Then X = 25,000 X 
5280 + 12g. (You gave the value of the 
circumference as 25,000 miles). The 
stretched wire is therefore 12Jí longer than 
the circumference of the earth which you 
gave. Since you state the value of n to be 
3.14159, the extra length of wire would be 
12 times this figure which is 37.69908 feet. 
The analysis proves that the value of the 
extra length of wire depends entirely on the 
numerical value assumed for With With ,n as 
3.141592653589793 we would get 37.699111- 
843077496 additional feet of wire required. 

PROFESSOR F. E. AUSTIN, 

Hanover, N. H. 

(We wish to 
thank you and 
the many other 
readers of 
SCIENCE AND 
INVENT ION 
Magazine w h o 
found this 
problem so fas- 
cinating, for 
their deluge of 
answers simpli- 
fied the editor's 
mode of calcu- 
lation. Hence a difference of slightly more 
than one and one-half ten thousandths of a 
foot less than the amount of wire that should 
actually be used. We wish to thank our 
critical audience for not letting us get away 
with even such a small error.-EDITOR.) 
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VALVE 
Joseph H. Kraus 

Will Be Welcomed by the Editors 

Piles Them Up 
IFEEL I must write and thank you for 

the splendid design of lantern type floor 
lamp article No. 8 of the Wood Turning 
Series, which = have just had the pleasure 
of finishing. Owing to my being unable to 
obtain the size of the material as specified, 
I adopted the method of gluing many smaller 
pieces of wood together. This may be of 
interest to 
others desiro-is 
of making a 
lamp under sim- 
ilar conditions. 

Needless t 
say, you have 
another egular reader of 
SCIENCE A N D 

INVENTION. 
E. DUELING, 

British Colum- 
bia, Canada. 

It Moves When It Doesn't 
IHAVE been following with interest your 

articles on "Relativity and Common 
Sense." They have stimulated me to do a 
little thinking of my own. As a result I 
have been struck with an idea that is 
puzzling me. 1 would like you to try to 
explain it. 

Hitherto I had always thought of space 
and time as being infinite; that is, never 
ending. When I speak of space, I do not 
mean inhabited space necessarily, but rather 
just space in terms of three dimensions. 
Whenever I would try to set a limit to 
space (or time), I would always tell myself 
that more space (or time) must exist after 
that. So this theory satisfied nie for some 
time. 

But one evening last week, someone asked 
me the time. It happened to be one minute 
before nine o'clock, so I told him it was 
nine o'clock. And then the idea struck me 
that it could never be nine o'clock. As the 
minute hand moves toward the twelve mark, 
the fraction of the minute before the hour 
slowly decreases. But there always remains 
a fraction of a minute before the twelve 

mark is reached, 
/¡ however small it 

may be. True, 
it steadily de- 
creases, but as- 
suming our sys- 
tem of numbers 
to be infinite in 
length, there al- 
ways remains a 
small fraction 
of time to be 
"overcome" be- 
fore the hand 

reaches twelve. This leads to the conclusion 
that the hand never does reach the twelve 
mark ! Or for that matter we can say the 
hand does not move at all, for it must 
move an infinitely small fraction of a 
minute before it moves at all. Since this 
fraction is infinitely small, we may say that 
it does not move at all. But with our own 
eyes we see the hand move and we see 
it pass the twelve mark. 

Either our system of "counting" is wrong 
or space and time are purely man-made 
terms. If the first be true, we cannot meas- 
ure space nor time; therefore we cannot 
say that they are infinite. If the latter be 

true, well there is no use thinking about 
anything that exists only in our imagina- 
tions. At any rate, I am very much con- 
fused and would like to be straightened out. 

DANIEL DAVIS, 
Library, Pa. 

(The question that puzzles you is as old 
as Greek philosophy. Unfortunately, I 
haven't the library facilities to refer you to 
the original sources, but your problem is 
closely akin to the following: 

A fox is chasing a hare. Though his speed 
is greater than that of the hare, the argu- 
ment always pops up. "As he approaches 
the hare, the distance between them de- 
creases, but there will always remain a 
small distance that will never be covered." 

The fox in the above story is the minute 
hand of your clock, chasing after the 
"hare" hour hand. Since we both know that 
the fox catches the rabbit, we must try to 
discern the fallacy in our reasoning. 

Our figuring, in the above, amounts to 
dividing the small space that separates the 
fox and the hare into an infinite number 
of pieces almost zero in length. From the 
fact that the number is infinite we have 
concluded that the total time necessary to 
travel the total distance is infinite. Here is 
the fallacy. When we divide a space into 
an infinite number of pieces, each one be- 
comes infinitesimal in length, and there- 
fore, it may be traversed in infinitesimal 
time, Just as the infinite number of in- 
finitesimal spacial lengths sum up to a finite 
distance, so the infinite number of infinitesi- 
mal moments sum up to a finite interval 
of time. 

PROFESSOR DONALD H. MENZEL.) 

The Egg In The Bottle? 
PLEASE reveal to me the trick of putting 

an egg in a small size bottle without 
breaking it. I first saw it in Ripley's "Be- 

lieve It Or Not." He says, soak the egg 
in vinegar until the shell has become soft, 
then squeeze it in the bottle. I have done 
this with about a dozen eggs, but it will not 
work. The shell will become soft all right, 
but just try to get it into a bottle without 
breaking it. I have filled the bottle with hot 
water to create a vacuum by pouring it out 
quickly, and this will not work either. The 
suction always bursts the egg. There is 
some detail left out. It can be done I 
know. I feel sure you people can solve the 
trick. 

JOHN D. T. DAVIES, 
East Palestine, Ohio. 

(The month of your bottle is too small. 
Soak an egg in vinegar until the shell becomes 
soft; then take a candle and drop it into 

the bottle so as to burn up the oxygen in 
that bottle, and in addition heat the air; 
and then if you will place the egg over the 
bottle, extinguishing the flame, you will 
find that the egg slides into the bottle nicely. 
The hot water system will work.-EDITOR.) 

How -Pyramids Are Built 
IN the October issue of SCIENCE AND 

INVENTION I have read about the building 
of the Pyramids which are counted as one 
of the wonders of the world. 

I do not think that they were built in the 
way some reader suggested ; i.e., by naviga- 
tion, etc. In those days these great engineer- 
ing feats were done only by man power. My 
suggestion is: 

First of all, those builders put a very 
strong foundation on all four sides, say up 
to a certain height. Then they put useless 
pieces of stone, earth and other rubbish 
alongside the wall of the foundations and 
made an inclined road. Then on that road 
they dragged the big, huge stones by means 
of ropes, etc.. and placed them on the 
foundation. Then in the similar way again 
they raised the inclined road and put the 
third and fourth layers of stone and hence 
finished the pyramids. This is how some of 
our very big stone temples are built in 
Southern India. 

S. N. GADAG, 
India. 

(A long mound of dirt was undoubtedly 
the mode of aiding construction that was 
used in the building of the pyramids. It n'as 
not essential that the mound be built of rub- 
bish when it was so easy to build up the 
mound with the material available at the 
time and then permit the winds to destroy 
the mound. The only other method that 
could possibly be used without very great 
inconvenience would have been to haul the 
large stone slabs on rollers, up the sloping 
sides of the pyramid. Most authorities con- 
clude that the ramp system was the most 
practical.-EDITOR.) 

Bunk? 
ON page 850 in your January number 

you offer $21,000.00 for spirits. Is this 
a bonafide offer or just another Dunninger 
trick? It occurs to nie that Mrs. Harry 
Houdini paid Arthur Ford of New York 
$10,000.00 because said Ford correctly gave 
the lady the message Houdini and wife wrote 
out and deposited in a lock box. Now if 
you are so mighty in earnest about spirits, 
read up on what Dr. L. R. G. Crandon and 
Mrs. Crandon (Margery) have produced 
these last five years, address 10 Lime St., 
Boston. They now are in England and were 

(Continued on page 1157) 
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Solve these Brain 
Teasers and 
Win a Prize 

A Question of Time 

A FRENCH ad- 
vocate of deci- 
mal divisions in 

our weights and meas- 
ures says he is going 
to improve upon our 
old Babylonian method 
of dividing time, by 
inducing mankind to 
adopt his ten-hour 
clock. He divides the 
day into ten hours, 
each hour 100 minutes, 
and each minute -100 
seconds. 

The sketch shows 
how this decimal time- 
piece would appear at 
the noon hour. The 
hour hand travels once 
around the dial each 
day, the minute hand 
going ten times as 
fast; so you see, five 
o'clock decimal time 

IDISCOVERED 
Keegan, our village 
paint merchant, 

mixing up a quantity 
of his popular fire- 
proof paint. 

"This is really a very 
scientific concoction," I 
was informed by 
Keegan, who readily 
admits that he is con- 
siderable of a chemist. 

"Yes," he continued, 
"it took twenty years' 
of experimenting be- 
fore I hit upon the ex - 

BY trazu. 271) 

T'HE Puzzle King presents the fourth of a series of prob- 
lems the solving of which show if your mathematical abil- 

ity is bolstered up by logical reasoning. Prize winners of 
the January puzzles will be found listed on page 1141. 

Twenty-five Dollars in Prizes 
AFIRST PRIZE of $10 will be awarded to the person 

sending correct answers to the two puzzles accom- 
panied by the best expressed analysis of the Time 
Problem. 

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

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

Answers must be received not later than noon, April 
15th, addressed to "Puzzle Editor," SCIENCE AND INVEN- 
TION, 381 Fourth Avenue, New York City. 

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

Papers of identical merit, tying for any one of the 
prizes, will each receive the full amount of the prize 
tied for. 

Mixing Paint 
act proportions of paint and asbestos to 
produce a perfect blend." 

"You will note that my primitive, see - 

would be twelve 
o'clock noon on the 
regulation clock. 

The regulation 
clock in our sketch 
shows the hands as 
usually presented on 
the signs swinging in 
front of jewelry 
shops. The hands are 
at equal distance from 
6, and the time is 
somet-hing in the 
neighborhood of 
twenty ' minutes - past 
eight. 

Here is our prob- 
lem: If on the regu- 
lation sign clock the 
time is a. m., how 
would you translate 
that exact time to the 
decimal clock ? In other 
words, what would 
it be in decimal time? 

saw scale is in perfect balance. Now, 
the balance bar, which weighs one-half 
as much as the bag of paint, has four - 

fifths of its length on 
one side of the fulcrum, 
or balance point, so let 
me see you figure out 
the weight of that as- 
bestos, just the quan- 
tity to mix with that 
10 -lb. bag of paint." 

Keegan's proposition 
is fair, so let us tell him 
how much asbestos he 
blends with a 10 -lb. bag 
of paint. 
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Magnetic Control 

STEEL OR IRON PILING` 

AHORSESHOE magnet is passed 
for inspection. The wizard then 

hands members in his audience a small 
pill -box filled with metal filings. 
Strangely the metal filings 
are not attracted to the 
magnet. The magician then 
passes his hands over the 
steel, and plunging it into 
the box he causes the metal 
filings to adhere to it. 
Secret: The magnet is of 
the ordinary variety, the 
pill -box is double. The top 
compartment contains zinc 
filings ; the bottom com- 
partment used by the ma- 
gician contains steel or iron 
filings. The spectators test 
the first compartment. The 
magician uses the second. 

MAGIC y E 
No. 80 of a Series 

The Plate Eater 
THE magician patters about East 

Indian tribes who feast upon stones, 
metal and the like. He picks up a 
large white china plate, and without 
hesitation, apparently, bites off a large 
piece. The action produces a loud snap 
as though plate breaks. The magician 
then seems to swallow the piece chewed 
out and holding the plate in front of 
his stomach, he rubs the missing 
section with his fingers whereupon the 

plate is once again mysteriously re- 
stored to it original form. Secret: 
An irregular flat piece of metal is 
slid over the edge of the plate just 
before the magician puts the plate 
into his mouth. This makes it 
seem that a piece has been chewed 
out of the plate when the latter is 
held in front of the coat. The snap is 
produced by clicking a coin against 
the back of the plate, and restora- 
tion, by palming the metal piece. 

Phantom Cigarettes 
THE magician, feeling desirous 

of smoking a cigarette, reaches 
for his case and finds it empty. 
Pushing the drawer of a match -box 
open, he discovers that this too is 
empty. Someone is sure to remark 
that he, being a magician, might 
produce one from empty space, or 
the magician can assume that he 
heard such a remark, forcing the 
words upon the lips of one of the 
audience. Reaching into the air, he 
produces a burning cigarette. Se- 
cret : The cigarette case and match- 
box are purposely left empty so as 
to give the performer an oppor- 
tunity of doing the trick. Actually, 
a lighted cigarette is supported be- 
hind the match -box, on a bent 
needle or pin protruding therefrom. 
When the magician picks up the 
match -box he gains possession of 
the cigarette. The cigarette can be 

concealed until the very instant of its 
production from the trick match -box. 

Mystic Ball 

tl 
ORANGE 

ORANGE COVERED 
WITH 

STARRED PAPER 

SMALL 
BALL OF PAPER 

PALMED 

Pr HE magician passes a sphere 
inspection. This proves to be a 

black ball decorated with 
gold stars. Returning to 
the platform, he bares his 
arms to the elbows, rolls the 
ball between his palms, and 
when again displayed it is 
found to be an orange. 
Secret: The ball itself is the 
size of an orange and has 
been decorated to conform 
with the pattern on black 
paper, which is used to 
cover an orange concealed 
beneath the vest. The ball 
is substituted for the orange 
and the paper is removed 
under cover of the palm. 

BACK VIEW 
OF BOX 

PIN 
.E-`l 

for 
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Let's Laugh 
LL jokes published here are paid for at a rate of $1.00 each; 

$3.00 is paid for the best joke submitted each month. Jokes 
should be scientific. Write each joke on a separate sheet of paper 
and add name and address to each sheet of paper. 

SURE CURE 
The druggist instructs his new clerk: 
"See this bottle? This is what we 

always use for filling prescriptions 
which we cannot read."-L. Lansberg. 

FREE-WILL OFFERING 
A farmer's 

/ 
`1 wife shipped a 

crate of eggs to 
a wholesale 

- house in a city, 
but before doing 

1 so she wrote on 
one of them: "I 
got 2 cents for 
this egg. What 
did you pay for 
it?" And she 

added her name and address. 
A year later she received an answer. 

It was written on the highly embellished 
stationery of an actor. "My dear 
madam," he wrote, "while playing the 
part of Hamlet, out West recently, I re- 
ceived your egg for nothing." 

-Mrs. H. E. Chrisman. 
TOO TRUE 

TEACHER-What is the mechanical 
advantage in having a pump with a long 
handle? 

FRESHMAN-So you can have some- 
one to help you pump. 

-Ruth H. Johnson. 
ONE GOOD TURN- 

PILOT (t0 lady 
inspecting h i s 
plane) - And 
this, madam, is 
the motor. 

LADY-But if 
its fastened like 
that, how can it 
turn over? 

-Floyd E. 
White. 

INFANTS DON'T KNOW THE 
DIFFERENCE 

FLAPPER-Mother, the nurses in the 
hospital here are worse than thieves 
I've seen two mixing water with milk 
for the babies' bottles.-H. Freeman. 

THE CUT-UP 
First Prize $3.00 

HE (twice 
nicked by the 
razor) - Hey, 

/ barber, gimme a 
eJi glass of water. 

B ARBER- 
lWhatsa matter, 
hair in your 
mouth? 

HE-No, I 
wanna see if my 
neck leaks. 

-Jerome Kukla. 

GREAT SANDWICHES 
MANDY-Must I give Rastus one of 

dem musta'd plastahs again today, 
doctah? 

DocToR-Yes, Mandy, I think you 
had better. 

MANDY-Whell, he says to ox yo' kin 
he have a slice of ham wid it, to kill the 
taste. -J. Tallarico. 

THIS BURNS ONE UP 
BOOB-It's a lye. 
BIGGER-What's a lie? 
Boon-Potash. 

EDUCATION 
MRS. GOTTRICHQUIKK (t0 visitor)- 

Yass, our little son Jamie is learning 
French and algebra, you know. Jamie, 
tell the lady how to say "Good morning" 
in algebra. 

SPLENDID YARN 
CLERK (showing customer golf stock- 

ings)-Wonderful value, sir. Worth 
double the money. Latest patterns, fast 
colors, hole -proof, won't shrink, and it's 
a good yarn. 

CUSTOMER-Yes, and very well told. 
-Mildred Taylor. 

QUITE RIGHT 
MARY-I have a cold in my head. 
JACK-Well, you have to have some- 

thing up there. -Victor Lantping. 

Scienty Simon-Scientist 

TRY IT SOMETIME 

WIFE-So you did have your hair 
cut? 

HUSBAND-No, dear, I just had my 
ears moved down a half an inch. 

-La Verne Anderson. 

WOE IS ME, WHOA! 

PASSENGER 
(after the first 
night on board 
ship) - \Vhaf s 
become of all 
my clothes ? 

STEWARD- 
Where did you 
put them last 
night ? 

PASSENGER-I 
hung them in that cupboard over there. 
The one with the little round glass door 
on it. 

STEWARD-That isn't the cupboard. 
That's the port -hole. 

-Frank Lindenfelser. 

AND SUCCEEDED 
FIRST WORM-How did your wife get 

to acting so crazy? 
SECOND DITTO-Oh, she tried to have 

the last word with an echo ! 

-Warren Rose. 

DID HE EXPECT ICE CREAM? 

The little bov 
from the slums 
was being 
shown around 
the dairy farm. 
He watched the 
process of milk- 
ing with inter- 
est, but after 
tasting a glass 
of the fresh 

milk he said, "You'll have to let it 
run for a while. This is warm." 

-H. Freeman. 

SCIENCE LESSON 
NO.41 

MOVING BODY HAS INERTIA, 
OR nie -TENDENCY TO 

MNNrPIN (T5 MOTION ... WHEN 
GETTING OFF A MOVING VEHICLE, 
ONE SoOLD ALWAYS FACE FORE - 
WARD , 50 THAT , AS HIS 
MOMENTUM CP2RIE5 HIM 
ALONG-, HE WILL. Tie A9LE 
TO MNNTAIN 141$ 6ALANCE .. 

(F HE FACES 11N THE 
OPPOSITE DIEECTOOeJ , H(5 
INERTIA WILL HreW(r moor 
T1t& SPO RESULTS znot.uni 
(n1 -rte LAST eGENE 

W. LEMK IN - 
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Ask Archimedes 

(2348) Robert Johnson, Philadel- 
phia, Pa., writes : 

Q. 1. Reading an issue of your maga- 
zine, and seeing that you have a depart- 
ment devoted to questions and answers, 
I would like to ask the following ques- 
tion. If a pail containing water weighs 
15 pounds, and an object weighing one 
pound is placed in the water, does the 

IS POUNDS 16 POUNDS 

This is not an intricate problem, but it is 
probably as interesting as that described 

in the February issue. 

pail weigh 16 pounds or 15 pounds? 
A. 1. The weight of the pail in this 

instance depends on certain conditions. 
One of these conditions is the amount 
of water in the pail. If the pail is com- 
pletely filled, and the object placed in 
it floats, then, according to Archimedes 
law, this object should displace its own 
weight of water. The overflow would 
naturally lessen the entire weight of 
the pail, and consequently, the weight 
would be 15 pounds and not 16. If the 
object placed in the water sinks to 
the bottom, it will displace the liquid 
equivalent of its specific gravity. In 
this case the pail would weigh more than 
15 pounds, this factor depending on the 
density of the object placed in the 
water. If the pail was not filled to the 
top when an object was placed in it, 
the entire weight would increase in ac- 
cordance with the additional weight of 
the object. 

Now It Is and Now It Isn't 

(2349) Martin Gardner, Tulsa, 
Okla., writes : 

Q. 1. I have recently read an article 
on handwriting and forgeries in which 
it is stated that ink eradicators do not 
remove the ink, but merely bleach it, and 
that ink so bleached can be easily 
brought out by a process of "fuming" 
known to all handwriting experts. Can 
you give me a description of this proc- 
ess, what chemicals are used, and how 
it is performed? 

A. 1. The article was correct. Ink 
eradicators do not remove ink, but 
bleach it. Two liquids are usually used. 
One of them is a mild acid and the other 
a strong bleaching agent in the form 
of a hypochlorite. Sometimes the ink 
may be brought to something near its 
original state by merely heating the 
paper or cloth on which the ink is 
recorded. If the ink has an iron base 
it may be brought back to its original 
state by fuming with sulphuric acid. 

Try This on Your Rifle 

(2350) David Watkins, Kansas 
City, Mo., writes : 

Q. 1. During one of our physics 
classes this question came up. A train 
is traveling north at the rate of 100 
m.p.h.; a gun is fired from the train at 
the same rate in the opposite direction. 
What happens to the bullet ? I maintain 
that the bullet falls to the ground from 
the gun. My reasons for this conclu- 
sion are as follows : the bullet while 
in the gun has an initial velocity of 100 
m.p.h. due north. This bullet has a rate 
of 100 m.p.h. toward the south. When 

__IOC MILES 
PER HOUR 

Another problem, but it is merely theoreti- 
cal. Is the speed of the bullet possible 

the gun is fired the bullet has a rate of 
0 m.p.h. The gun literally goes off and 
leaves the bullet. Then the force of 
gravity goes into effect and the bullet 
falls to the ground. I hope to see a 
solution of this problem in an early issue 
of your magazine. 

A. 1. Your solution is perfectly cor- 
rect. In shooting a bullet from a rifle 
under ordinary conditions, there are two 
forces entering into its flight. One is 
the force of gravity, downward, and the 
other is the velocity imparted to it in 
a horizontal direction by the rifle. In 
this case, the velocity of the train is 
100 miles an hour in one direction, and 
the velocity of the bullet is 100 miles 

The Oracle is devoted 
to questions of general 
interest. Write legibly 
on one side of paper. 
Send diagrams or 
sketches on separate 
sheets. A nominal 
charge of fifty cents is 
requested from those 
who desire a quick an- 
swer by mail. 

an hour in the opposite direction, con- 
sequently these two forces neutralize 
each other. The only force, therefore, 
that enters into the flight of the bullet 
is gravity. This would cause the bullet 
to drop almost immediately to the 
ground. As the object drops with a 
speed of 32 feet per second, it would 
seem to the human eye that the bullet 
hit the ground almost immediately. 

Ten Years After 
(2351) H. C. Long, Tishomingo, 

Miss., asks : 

Q. 1. There is a certain star that is 
so far from the earth that it takes the 
light from this star 10 years to reach 
the earth. Should this star cease to 
shine tonight, would the people on this 
earth know it ten years from tonight? 

A. 1. Granted that the light ceased 
instantaneously, the people on the earth 
would have no indication until ten years 
after the extinction. 

One Way of Getting Hot Water 
(2352) James J. Atkinson, Pelham, 

N. Y., asks : 

Q. 1. What is the most efficient form 
of converting water into steam by elec- 
tricity ? 

A. 1. Tests seem to indicate that from 
the standpoint of efficiency, the heater 
employing two electrodes immersed in a 
liquid gives the most economical results. 
These electrodes can be made of carbon, 
or any metal that will not be attacked 
by electrolytic action. The heater is 
non -operable if the water used is dis- 
tilled or if rain water is employed. A 
slight quantity of some impurity is nec- 
essary. This impurity need not be re- 
plenished, because it does not pass off 
in the form of steam or gas. One ob- 
vious advantage of a heater of this type 
is that as soon as the water boils off, the 
current is automatically interrupted. By 

WATER 

s 

1 
a 

1-- 

CARBONS 

TO ELEC. LINE 

We know of no simpler method of obtain- 
ing hot water than is shown above. 

properly proportioning the plates in re- 
spect to size, and with reference to their 
distance from each other, it is possible 
to connect the heater directly to the 110 
volt power lines supplying either alter- 
nating or direct current. Aluminum 
electrodes 3/4 of an inch wide separated / inch, and 10 inches long will not pass 
too much current so as to blow fuses. 
A small quantity of salt will render the 
water conductive, if rain water is used. 
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Sniffing Simplified 
No. 1,732,674, issued to Roger J. Dever. 

The inventor's object was to provide a 
device which might be used as a deo- 
dorizer or humidifier. It comprises an 
electric heating element for vaporizing the 
liquid on a wick and a means of prevent- 
ing the liquid from flowing into the base. 

An Aid for the Soda -Pop Addict 

No. 1,725,726, issued to Lucy Cotton 
Amens. The object is to provide a means 
for equipping soda bottles or the like with 
a metal opener. It comprises a bottle built 
with a recess and a metal opener to fit into 
the recess and be secured by paper tape. 

Non -Backfiring Window 
No. 1,741,525, issued to Ernst Kreissig. 

Provides a spring -counterbalancing means 
of preventing a window from sliding up 
due to faulty sash -weights. It consists of 
two members reinforced by springs which 
press against a slidable member, rendering 
it immovable when placed in a certain 
position. 

Yankee Brains atWork 
Notice to Readers: 

AN 
appreciable period of time elapses between the filing of a patent and the 

date upon which the patent is granted. During this interval inventors 
frequently move. We regret that it is quite impossible for us to supply the 
correct addresses of persons whose inventions appear on this page, nor can we 
furnish information about when the product may appear on the market. Attor- 
neys who prosecuted the patent cases can furnish the most reliable data. 
Copies of patents are available at ten cents each from the U. S. Patent Office, 
Washington, D. C. 

Recipe Rack for Young Cooks 
No. 1,729,126, issued to George H. Rei- 

mer. The invention relates to card index 
boxes for holding recipes. It consists of 
a rectangular box for containing individ- 
ually removable cards, and external pro- 
jecting members to secure these cards in 
an upright position at the edge of the box. 

A New Coat for Lucifer 

No. 1,739,822, issued to Egar Bouchard. 
The inventor's object was to improve the 
construction of paper match books, and so 
arrange them as to cause the match to 
light when withdrawn from the book. It 
consists of a rectangular piece of mate- 
rial divided into a number of matches, a 
protruding edge of abrasive material folded 
over the tips of the matches and so ar- 
ranged that it will ignite the matches 
when they are withdrawn-one at a time. 

Save Our Subs 
No. 1,740,231, issued to Edward Ellsberg. 

The invention relates to the rapid salvag- 
ing of sunken submarines. It consists of 
a means for equipping the boats with 
hooks, built into the hull while construc- 
tion is proceeding, and in addition outlines 
the correct means for obtaining the maxi- 
mum strength from these hooks. It also 
provides for pontoons which may be used 
to raise the sunken boat from its position. 

For the Ladies 

No. 1,740,373, issued to Arthur J. Shau- 
kis. The invention seeks to improve 
atomizers so that they will be non -leaking 
and air -tight, and in addition be more com- 
pact and efficient. It comprises two com- 
partments, one for air and one for liquid, 
a base from which leads an air tube topped 
at the exit by a nozzle. 

PERFUME 
SECTION 

AIR BULB 
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Open this 
FREE BOOK 

and you open 
the door to 

YOU, too, can be trained for a big-time radio 
job ... Clip this coupon now and send for 

this FREE BOOK ... Read it page by page .. . 

see for yourself why thousands of fellows just 
like you are now making from $50 to $100 a 
week ... why many others earn as high as 
$10, 000 to $15,000 a year and even more. This 
free book gives you 40 fascinating pages of 
pictures and text, all about RCA Institutes, 
the only school that is endorsed by the Radio 
Corporation of America . . . The school that 

ctu all y sends you radio instruction direct from 
RCA ... the very source of radio achievement ! 

Easy to Learn Radio 
At Home in Your Spare Time 

Let the RCA Institutes Home Laboratory Train- 
ing Course give you the real inside facts of 
radio ... quickly and easily. Use your spare 
time to train for success with the remarkable 

Clip this Coupon NOW 

ADIO 
outlay of screen -grid apparatus given to every 
student of this course. You learn how to solve 
every radio problem such as installing, repair- 
ing and servicing fine sets. This is the training 
that will help you to make money in radio! 

RCA Graduates in Big Demand 
For more than 20 years, there has been a well - 
paid position in Radio waiting for practically 
every graduate of RCA Institutes. This is a 
record unequalled by any other school. Only 
the vast resources of RCA could give you this 
practical training .. . 

Send for this Free RCA Book 
"Radio ... the Field 

of Unlimited Opportunity" 
Start today on the road to Success in Radio.. . 

Send for this FREE BOOK. Every page is 
packed with pictures and text telling you all 
you want to know about RCA Institutes, the 
oldest and foremost Radio training organization 
in the world. Radio can easily be YOUR ROAD 
TO SUCCESS . . . That's why you should 

RCA INSTITUTES. INC. 
(SPONSORED 9Y1 

Formerly 
Radio Institute of 

America 

RCA INSTITUTES, Inc. 
Dept. EX -4,75 Varick Street, New York 

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

Name 

Address 
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Inventors 
sary 
you 
If 

will 
invention 
the 
GET 
of 
Delays 

tents. 

Street 

City 

PATENTS SECURED 
TRADE -MARKS REGISTERED 

High-class professional services for 
and Trademark users is neces- 

for Proper Protection. We offer 
our facilities on reasonable terms. 

you have an invention send us a 
model or sketch and description and we 

give you our Opinion whether your 
comes within the provisions of 

Patent Laws. Our book "HOW TO 
YOUR PATENT" and Record 

Invention Certificate sent on request. 
are Dangerous in Patent Matters. 

We Assist our Clients to Sell their Pa- 
TERMS REASONABLE. BEST 

REFERENCES. 

RANDOLPH & CO. 
PATENT ATTORNEYS 

Dept. 172, Washington, D. C. 

Name .... 

. 

' 

r" 

Before 
anyone 
OF 
nessed. 

255 

PATENTS 
TRADE 

DO NOT LOSE 
TO PATENT 

disclosing 
send for 

CONCEPTION" 

LANCASTER, 
Registered 

OURAY BLDG. 
Originators 

"Evidence 

-MARKS 
YOUR 

PROTECTION 
your 

blank 
to be 

ALLSINE 
Attorneys 

WASHINGTON, 
of 

of Conception" 

RIGHTS 

invention 
from "EVIDENCE 
signed and 

& ROMMEL 

forms 

to 

wit- 

D. C. 

REWARD 
That sum 
Here is 
tions 
ideas. 

1000 
Prepared 
managing 
what 
contains 
This book 
money. 
$1.50 plus 
ten days 
started 
with order.( 
Bureau 
74 Wisner 

6 
was 

a remarkable 
are NEEDED 

Send 

by 
editor 

manufacturers 
valuable 

may 
.lust 

postage 
if 

in right 

000 
for an IDEA 

paid to the inventor of "Kiddie Kars." 
book which tells you what Inven- 

in every Held. Don't waste your 
today for 

NEEDED INVENTIONS 
Raymond P. Yates, famous inventor, former 

of Popular Science Monthly, who knows 
want. New, revised 1930 edition, 

chapters on Aviation and Television. 
start you toward a fortune. Send no 

write a postcard. Pay mail man only 
when book arrives. Money back after 

desired. Limited offer. Write now. Get 
direction. (Outside U. S. $1.70 cash 

of Inventive Science 
Bldg., Rochester, N. Y. 

PATENTS 
WRITE FOR 

Send drawing 
CARL MILLER, 

Former member 

261 McGill Building, 

FREE INSTRUCTIONS 
or model for examination. 

Patent Attorney 
Examining Corps, 

Patent Office 
Washington, 

U. S. 

D. C. 

PATENTS 
BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 

send drawing or model for examination 
and advice. 

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

PATENT ADVICE 
CONDUCTED BY J 

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

OSEPH H. KRAUS 

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

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

Clear Windshields 
(1210) W. R. Johnson, Lincoln, Neb., 

suggests a means of heating the glass of a 
windshield by means of an electrical heat- 
ing element operating on a car's electrical 
system and placed near the edges of the 
glass for the purpose of preventing the ac- 
cumulation of moisture and for melting 
snow and sleet formation. 

A. 1. This suggestion is not new, and is 

poorer than a great many of the systems 

RESISTANCE WIRES 

SUCTION 
GRIPS 

GLASS i 

WINDSHIELD TO BATTERY 

already devised. One of the simplest con- 
sists of a large rubber gasket in which 
is set an oval -shaped piece of glass. The 
gasket is fitted with a diamond -shaped re- 
sistance coil substantially as indicated in 
the diagram. The gasket is held in place 
by the usual rubber suction devices. This 
idea is far superior to yours. The heat 
is not in direct contact with the glass, and 
is evenly distributed over the important 
visual part. In your method heat is ap- 
plied to the edges of the glass, and as glass 
is a relatively poor conductor, there 
is a greater likelihood of breakage should 
the glass be wet by a cold drop of water 
after current to the resistance wire 
been turned on for some time. The 
portion of the glass through which 
operator must look is the coldest part 
more likely to accumulate moisture 
sleet. We suggest no action. 

has 
mid 
the 
and 
and 

Can He Patent? 
(1211) F. H. Reynolds, Temple, Texas, 

asks if he can take out a patent on an 
electrical apparatus already patented, but 
a decided improvement on the original. He 
wants to know how he can go about it, 
how much it will cost and if it would be 
necessary to have a model made. 

A. 1. Your letter does not contain suffi- 
cient information to warrant a definite 
answer. You state that your idea is an 
improvement of the original, but do not 
advise if it is a radical departure of the 
same. 

If it is merely an improvement on an 
existing machine you can get a patent on 
the improvement, provided, of course, that 
the improvement has not been heretofore 
covered. If you then build the new ma- 
chine with your improvement you will 

have to pay royalty to the present holder 
of the patent should he agree to sell such 
an interest to you. If he refuses, you can 
do nothing but offer your improvement 
to him. If the holder of the patent does 
not take your improvement under consider- 
ation, there is nothing that you can do 
with the idea. 

Our suggested procedure would be to 
place the 'entire matter in the hands of 
a reliable patent attorney; let him make 
a search and advise you on costs. Charges 
will depend largely on the amount of work 
the attorney must do, the number of draw- 
ings that have to be made, possibility of 
interference, etc. 

Most patents are taken out with draw- 
ings as a foundation. In the majority of 
cases, even the experimental model is not 
constructed. On occasion, the patent office 
calls for a model, whereupon you would 
have to build the same. This is rare. 

Two Games 
(1212) Wallace Nordwall, Duluth, 

Minn., asks for our opinion on two 
games; one of which is a ball shooter for 
small pool and billiard tables, and the 
other is a horseshoe pitching game, with 
small shoes and spring actuated pitching 
devices. 

A. 1. Neither of the ideas which you 
have advanced is strictly new. The billiard 
shooter is a relatively old stunt and has 
been devised for use on small $1.00 pool 
tables. While the hand instrument is 
slightly different than those now employed, 
its effect is practically identical. In the 
modern styles two hands are used, one 
hand guiding the cue and the other pull- 
ing back on the cue and releasing it, where- 
upon a spring drives the cue forward and 
it hits the small billiard ball. This type 
is more nearly like the original game than 
your single-handed shooter and hence 
better than yours. 

The table horseshoe game is not very 
practical because it reduces the necessary 

(Continued on page 1124) 
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My Offices 
Just Across Street 
From U. S Pat. 

Office 

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. 

Protect Your Ideas 
Take the First Step Today-Action Counts 
If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of applica- tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea (even though the inventors may live in different sections of the country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose nt time. Get in touch with me at once by mailing the coupon below. 

Prompt, Careful, Efficient Service 
This large, experienced organization devotes Its entire time and attention to patent and trademark cases. Our offices are directly across the street from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can proceed in the quickest, safest and best ways in preparing an application for a patent covering your idea. Our success has been built on the strength of careful, efficient, satisfactory service to inventors and trades gnark owners located in every state in the Union. 

Strict Secrecy Preserved-Write 
Me in Confidence 

All communications, sketches. drawings, etc.. are held in strictest confi- 
dence in strong. steel, fireproof files, which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. It is probable 
that I can help you. Highest references. But FIRST-clip the coupon and get 

O my free book. u 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 I will send you my "Record of Invention" form, on which you can sketch your idea and establish its date before a witness. Such evidence may later prove valu- able to you. Simply mail the coupon and I will send you the booklet, and the 'Record of Invention" form, together with detailed information on how to proceed and the costs involved. Do this NOW. No need to lose a minute's time. The coupon will bring you complete information entirely without charge or obligation. 

Clarence A. O'Brien 
Registered Patent Attorney 

Member of Bar of: Supreme Court of the United States; 
Court of Appeals, District of Columbia; Supreme Court, 

District of Columbia; United States Court of Claims. 
PRACTICE -CONFINED EXCLUSIVELY TO 

PATENTS, TRADEMARKS AND COPYRIGHTS 

All drawings and spec- 
ifications are prepared 

in my offices. 

.,. 
tf3;:,: 

¡mentors`` 
bukfit-thae, 
Free Boo 

CLARENCE A. O'BRIEN 
Registered Patent Attorney 

533 Security Savings & Commercial 
Bank Bldg., Washington, D. C. -or- 
Suite 1106, Woolworth Bldg. 

New York City 
Please send me your free book, "How to Obtain 
a Patent," and your "Record of Invention" form 
without any cost or obligation on my part. 

Name 

Address 

(Important! Write or print plainly, and address 
office nearest you) 
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Have You A New Idea? 
Would You Like 

To Patent It? 
-Is the Delay Due To 

LACK of FUNDS? 

If so, we can help you 

WRITE us immediately for free 
information regarding our time payment 
plan for the benefit of inventors which 
should enable you to proceed without 
further delay. 

MAIL THIS COUPON NOW 
INVENTORS FINANCE CORPORATION 
Dept. C. Union Trust Bldg., Washington, D. C. 

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

Name 

Address 

City State 

isiNEW YEAR - NEW IDEA 
PATENT YOUR IDEAS 
Call or send me a sketch of 

your invention. Phone LONgacre 30SS 

FREE$ Inventors' Recording Blank 
Confidential Advice 

U. S. and Foreign Patents secured by 

Z.H.POLACHEK Conu ltEngineer e} . 

OM 1234 Broadway, New York o 

PATENTS 
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. 
Laces & Lacey, 644 F St., Washington, D. C. Estab. 1869 

PATENT INVENTIONS 
EDWARD GOTTLIEB 
Attorney in Patent Causes 

5 Beekman Street 
New York 

Inventions Developed-Representative for 
Blair Tool and Machine Corp. 

Patents Trade -Marks 
Edward C. Sasnett, 

Atty.-at-Law, Registered Patent Atty. 
Formerly a Principal Examiner 

U. S. Patent Office 
516-E McGill Bldg., Washington, D. C. 

INVENTO 
We have been in business 30 years. If your 
invention or patent has merit, send details or 
model, or write for information. Complete facili- 
ties. References. Adam Fisher Mfg. Co., 205-D 
Enright, St. Louis, Mo. 

MINIS MODELS 
Mechanical 

Specialists former 
20 years. Rendering 
Complete Service to 
the man with an Idea. 

Labor -Saving 
a chinery 

DesignedeBuilt 
Circular -.References Guarantee -Free 

BERNARD & HELLER- 31 East 17MSt.N.Y.C. 

skill and is another of the many shooting 
products now found on the market. If an 
individual is desirious of pitching horse- 
shoes, he can find the rubber horseshoes 
quite effective, non -destructible, and non - 
damaging. We doubt very much that a 
market for either product can be obtained, 
even if you manufactured the same your- 
self and would not advise patent pro- 
cedure. 

Wave Motor 
(1213) W. B. Jaruis, Marshfield, Ore., 

submits an idea for a wave motor consist- 
ing of a large concrete structure pro- 
vided with a plate which communicates 
with piston -like devices moving back and 
forth in cylinders. Waves dashing against 
the plate drive it back and operate the 
pumps. The compressed air so produced 
is to be employed for developing power. 

A. 1. Hundreds of systems for develop- 
ing power by the force of ocean waves 
or by the undulating movement of those 
waves have been devised, patented, and 
some have even been experimentally tried. 

PIPE LINE TO SHORE CHECK VALVE 

The difficulty with all methods of this 
nature is that the inventors do not take 
into consideration the terrific pounding 
produced by the waves, the variability of 
the source of power, the damage that can 
be done to the various parts of the ap- 
paratus by débris, tree stumps, flotsam, 
and the damage that can be done by large 
cakes of ice, freezing temperatures and 
the like. 

While waves always do present a source 
of power it is quite impossible to build 
a structure that will constantly withstand 
the terrific bombardment upon the surface. 

One of the simplest of methods that uses 
the power of ocean waves as a source of 
compressed air supply, consists of an or- 
dinary steel tank submerged a consider- 
able distance from shore. The bottom of 
the tank is open. As the waves rise and 
fall, a greater or lesser quantity of air 
is compressed in the steel tanks and a 
pulsating form of energy is set up. This 
alternating compression and decompression 
of the air can be used for actuating engines 
which in turn produce power. Inasmuch 
as almost the entire steel tank is under 
water at all times, the method presents a 
rather safe way of utilizing power from 
ocean waves, but even here a good anchor 
is costly. 

There are very few organizations that 
would be interested in exploiting a product 
of this nature, and as a consequence, we 
would advise against patenting procedure. 

Tesla Maps Our 
Electrical Future 

By H. Winfield Secor 
(Continued front ¡sage 1077) 

quite extensively," said Dr. Tesla, "but 
I had similar filamentless, gas -filled elec- 
tric lamps in my laboratory at Houston 
Street over thirty years ago. I even had 
these lamps standardized to 50 candle- 
power each, and used them instead of the 
orthodox illuminating devices. It seems 
that I was also far ahead of my time in 
the use of filamentless tubes, bent in the 
shapes of characters and other forms, as 
now extensively used. The light from 
properly filled vacuum tubes is of inde- 
scribable beauty, hygienic and more eco- 
nomical, and the lamps last forever. For 
these reasons, I predict that very shortly 
the old-fashioned incandescent lamp, hav- 
ing a filament heated to brightness by the 
passage of electric current through it, will 
entirely disappear and that we will shortly 
be using new filamentless, gas -filled lamps 
in our homes, offices and factories through- 
out the world." 

I asked Dr. Tesla what he thought of 
the eventual development and form of tele- 
vision apparatus. 

"The present day television inventors 
are on the wrong track," said Dr. Telsa, 
"and we shall see in a future not distant, 
a very simple means of transmitting the 
living daylight image over a wire or by 
wireless, without the use of any scanning 
disc, special synchronizing means and all 
the bewildering paraphernalia now em- 
ployed to give an image the size of a post- 
age stamp, and one that is far from 
satisfactory at that. I have made dis- 
coveries many years ago which give me 
every reason to believe that television of 
the future will have all of the complicated 
parts located at the transmitting or central 
station, and all that the subscriber will 
have in his home or office to receive the 
reproduced image will be practically noth- 
ing but a screen, together with a suitable 
wave or station selector." 

Among some of the interesting and revo- 
lutionary inventions perfected by Nikola 
Tesla, and which are little known to the 
public, we find such radically new appa- 
ratus as that for the wireless transmission 
of power, bladeless turbines, airplanes 
that rise and descend vertically, Tesla 
high frequency transformers, and the Tesla 
viscosity speedometer. The higher -priced 
American cars are fitted with the Tesla 
speedometer, which registers the speed in 
miles per hour; and also for the engineer's 
use there is the tachometer, or revolution 
counter, using the unique principle ap- 
plied by Tesla, viz., the viscosity or drag 
of the air between two discs or cups. One 
of the accompanying diagrams shows the 
principle of this extremely simple and ac- 
curate speed indicator. 

I asked Dr. Tesla if his speedometer 
was to be used on some of the American 
cars being built in very large numbers, 
and he stated that he had received in- 
quiries from Ford and other quantity 
producers of automobiles, and as soon as 
the manufacturing price could be made to 
conform with the low cost necessary for 
the cheaper -priced cars, they undoubtedly 
would be fitted on these cars. This speed- 
ometer is based on the fact that when one 
disc is driven by a flexible shaft from 
the engine transmission, the drag of the 
air particles between this revolving disc 
and a closely positioned second disc is 
such that the latter will be turned through 
part of a circle, proportional to the speed 
of the driven disc. It is only necessary, 
therefore, to calibrate the second disc in 
revolutions per minute or miles per hour, 

www.americanradiohistory.com



L 1... 

April, 1930 Science and Invention 1125 

to have a perfect speed indicator. 
In the Tesla steam turbine no blades 

of the usual type found in such machines 
are employed at all. Instead there is 
simply a series of smooth discs similar 

es to a number of phonograph records, 
mounted on a shaft with a small space 
between them. When gas, steam or water, 
for example, is allowed to strike through 
or between these discs from the nozzle, 
the friction of the fluid on the surfaces 
of the discs causes a rotation of the same 
and their attached shaft. As much as 
twenty horse-power per pound of weight 
of rotor can be developed by his turbine. 
Dr. Tella took out patent in every im- 
portant country in the world on this 
unique type of prime mover and it repre- 
sents the very simplest form of apparatus 
for converting energy yet discovered. 

Aircraft of today are far away from 
the ultimate form, thinks Dr. Tella, and 
the airplane of tomorrow will, he believes, 
be driven by wireless electric power trans- 
mitted from the central station or sta- 
tions located at various spots on the earth. 
In this respect it is interesting to mention 
that Telsa has shown, thirty years ago in 
patents and in textbooks, the complete sys- 
tem for transmitting and receiving wire- 
less power, with all the tuning circuits, 
transformers and other details. 

Tesla upholds the startling theory for- 
mulated by him long ago, that the radio 
transmitters as now used, do not emit 
Hertz waves, as commonly believed, but 
waves of sound. He says that a Hertz 
wave would only be possible in a solid 
ether, but he has demonstrated already 
in 1897 that the ether is a gas, which can 
only transmit waves of sound; that is such 
as are propagated by alternate compressions 
and rarefactions of the medium in which 
transverse waves are absolutely impossible. 
Dr. Hertz, in his celebrated experiments, 
mistook sound waves for transverse waves 
and this illusion has been continually kept 
up by his followers, and has greatly re- 
tarded the development of the wireless art. 
As soon as the experts become convinced 
of this fact they will find a natural and 
simple explanation of all the puzzling phe- 
nomena of the so-called radio. 

Sees Wireless Power 
Transmission 

Dr. Tesla bases his vast amount of work 
on the wireless transmission and reception 
on the marvelous phenomenon of terrestrial 
resonance, which he discovered in 1899, 
and his "magnifying transmitter." He 
considers the whole earth as a huge 
wire or conductor, and having determined 
its constants in electrical units, he has de- 
signed the proper wireless transmitter 
needed to set the globe into powerful 
electrical vibrations, so that at any point of 
its surface. If we desire to operate lights 
or motors according to Telsa's power trans- 
mission theory, all we have to do is to con- 
nect an electrical capacity, such as an an- 
tenna or other suitable system of conductors 
through the apparatus. This capacity then 
absorbs its proper quota of oscillating 
electrical energy of the transmitter. We 
have today only radio signals or radio- 
phone speech, but if Tessa's theory is 
right, and many engineers think that it 
is, eventually we shall have no more power 
transmission lines running from central 
stations for hundreds of miles to supply 
us current for our electric fans, toasters, 
stoves and lights. We shall instead have 
an electrical capacity in the form of a ball 
or cylinder perhaps, placed in our attic 
or possibly in the ceiling of the house 
and when connected through a Tesla trans- 
former to the earth, we will pick up the 
desired electrical energy to operate our 

(Continued on pcge 1126) 
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THE PRODUCTION 
VENTION 

YOUR FIRST STEP-The inventor 
should write for our blank form, 
"RECORD OF INVENTION." 
Before disclosing your invention, a 
sketch and description should be 
made on our "Record of Invention 
Blank", signed, witnessed, then re- 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
vention. This "Record of Invention" 
vill 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 
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Contains full instructions regarding U. S. Patents, Our Methods, 
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OUR TRADE -MARK BOOK 
Shows value and necessity of Trade -Mark Protection. Informa- 
tion regarding TRADE -MARKS AND UNFAIR COMPETI- 
TION IN TRADE. 

OUR FOREIGN BOOK 
We have Direct Age ties 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 

TO AVOID DELAY: YOU SHOULD HAVE YOUR 
CASE MADE SPECIAL IN OUR OFFICE to save corre- 
spondence, secure protection and early filing date in Patent 
Office. You should send us a model, sketch or photograph with 
a description of your invention together with $25.00 on account. 
We will make an examination of the U. S. Patent Office records 
and if it is Patentable we will prepare the official drawings im- 
mediately and forward them for approval. If the invention is not 
patentable we will return the fee less the cost of the examination. 

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

ALL COMMUNICATIONS AND DATA STRICTLY SECRET 
ANI) CONFIDENTIAL. INTERFERENCE AND INFRINGE- 
MENT SUITS PROSECUTED. Our Large, Comprehensive Or - 

has been established for 30 years and offers Prompt. Efficient and Personal 
experienced Patent Lawyers and Draftsmen. We shall be glad to have you 
or to answer any questions in regard to Patents, Trademarks or Copyrights 

without charge. 
WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS 

Highest References-Prompt Service-Reasonable Terms 
Ì FREE 'I VICTOR J. EVANS 8z CO. 

COUPON Registered Patent Attorneys: Established 1898 
MAIN OFFICES: 715 Ninth St., Washington, D. C. 

BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 1640-42 Conway Bldg., 
Chicago, Ill.; 514 Empire Bldg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bldg., Phila- 
delphia, Pa.; 1010 Hobart Bldg., San Francisco, Calif. 

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

WRITE TODAY ------- »ic 

Name 

Address _________J 

www.americanradiohistory.com



1126 Science and Invention April, 1930 

l ADIO reception may be made much 
more enjoyable by plugging in a 

Falck Claroceptor between the light socket 
and your set. By blocking out the line 
interference noises, this wonderful device 
also helps selectivity and distance. Tested, 
proved. Thousands now in successful use 
all over America. No change required in 
your set. Only equipment of the kind. 
Compact size: 3/x5/x2/". Made by 
pioneer radio manufacturer. At radio 
parts dealers, or write us for new free 
folder. 

Falck, $7.50 
(With Cord and Plug) 

CLAROCEPTOR 
Manufactured by ADVANCE ELECTRIC CO. 

Dept. S.I.. 1260 W. Second St.. Los Angeles, Calif. 
JOBBERS AND DEALERS-GET OUR PROPOSITION 

NOW-Become a2 
Electro Technician 
By this Arne!ng New Method 

Train the NEW PRACTICAL WAY! 
Prepare to meet the tremendous de- 

mand for Electro - 
Technicians in all 
branches of elec- 
tricity. Splendid 
opportunities. 
BIG PAY for 
trained men. 
Now is the time 
to start. 

BRINGS SCHOOL TO YOUR HOME 
Home Shop -Laboratory worth over $60.00 yours with - 
cut extra cost. Enables you to learn by doing." 
Not by texts alone-but with patented new Unit 
Board System. Brings full-size Electrical Equip- 
ment right into your home. Train this fascinating 
new way under supervision of engineers of America's 
great Electrical School. 

FREE 48 -PAGE 
BOOK 

Write today for FREE illustrated 48 - 
page book giving full details of how 
you can become an ELECTRO -TECH- 
NICIAN by the wondertui new Home 
Shop -Laboratory Method. No obliga- 
tions. Mention age. 
Dent. 27, EXTENSION DIVISION 

It 
Crerl I 

Y IggIY IM 

FOR INCOME OR HOBBY 
FIVE FOOT WORKSHOP INCLUDES: 

Planer, Circular Saw, Lathe, Disc 
Sander,Bufler,Grinder,DriliChuck, 

Motor, V Belt Pulleys, Sub Base, 
Cable with Plug. Under the magic 
of Work ace Electric Woodworker 
raw lumber is easily converted into 
useful and valuable articles. Man on 
boy willenjoy Workace.Simplyplug 
into electriclightsocket. $9.00down 
will bring it, Send now for offer. 
\J. D. WALLACE & CO. 

California &. Wilcox, Chicago 
11 W 42nd St., New York 

268 Market Street, 
San Francisco 
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Tesla Maps Our Electrical Future 
(Continued front. page 1125) 

household devices. It will be a simple 
matter to connect a meter with this ar- 
rangement, so that the energy can be mea- 
sured and paid for in the regular way 
to the central station owners. 

Flying around the world with a Tesla 
powered airplane is a possibility of the 
near future. The plane will not have to 
store every bit of available space with 
gasoline and oil, nor will it llave to carry 
a heavy engine or engines. A light elec- 
tric motor will spin the propellers, if in- 
deed we use propellers at all for tomor- 
row's aircraft; the necessary high fre- 
quency electrical energy for operating the 
motor will be accumulated by a suitable 
electrical capacity or antenna carried by 
the plane or other fdrm of aircraft, what- 
ever it may be. A recent patent granted 
to Dr. Tesla describes one method of 
causing a plane to rise and descend in a 
vertical line. As soon as we have a plane 
which can accurately and regularly rise 
and descend vertically, the day of the 
aerial taxi will be here, for we can then 
land or take off from any flat building 
roof in our great cities, no matter how 
small the roof may be. Dr. Tesla says 
that his flying machine can be condensed 
into a cube of less than 6 feet on a side, 
and its weight will be less than 250 pounds. 
It can be run through the streets and put 
in a garage, if desired, just like an auto- 
mobile. 

Tesla's Artificial Lightning 
One of the most interesting experiments 

in all electrical phenomena which has in- 
trigued the writer for many years is the 
production of gigantic electrical discharges. 
We read every now and then about high 
voltage discharges in the neighborhood 
of a million volts or so, produced in the 
great laboratories of the large electrical 
manufacturing companies for testing in- 
sulators and the like; but no one up to 
the present time has even approximated the 
gigantic artificial lightning displays pro- 
duced by Nikola Tesla in his famous 
Colorado wireless broadcasting plant forty 
years ago. Electrical experimenters who 
have studied Tesla's researches and seen 
some of the photographs of his stupendous 
electric discharges will remember that some 
of these measured 100 feet in length, the 
size of a man's arms, producing a roar 
comparable to that of Niagara, and which 
could be heard 12 miles away. College 
and electrical students in general, today, 
often build Tesla coils, which produce 
high frequency electric sparks of anywhere 
from one to three and sometimes 4 feet 
in length. A moment's reflection on the 
huge electrical discharges produced in the 
famous Tesla Colorado plant (in which he 
used 1500 kilowatts) just mentioned, will 
show the magnificent piece of engineering 
which was accomplished by him, when 
most of the present-day engineers were in 
their swaddling clothes. In those days 
Tesla built high frequency transformers 
over 50 feet in diameter, and in the pro- 
duction of some of his world -startling 
electrical phenomena he utilized the whole 
electrical output from a central station. 
involving the instantaneous discharge of 
millions of volts and thousands of amperes. 

Tesla's theories are generally radically 
opposed to those entertained by the ma- 
jority of scientists on many subjects, ab- 
sorbing the interest of the public. He 
denies the existence of an electron as pic- 
tured by science and says that it has never 
been isolated. He thinks that some of the 
investigators have mistaken a hydrogen 

molecule for an electron, a rather comical 
error when considering that the former is 
assumed to be 125,000,000,000,000 times 
bigger. He deprecates the popular idea of 
deriving motive power from the disintegra- 
tion of atoms, or change of elements, and 
characterizes such schemes as worse than 
those involved in perpetual motion ma- 
chines. He holds that radio -activity is due, 
not to forces in the substances themselves, 
but to a cosmic ray, the discovery of which 
he announced in 1897. In other words, an 
element like radium emits radiations merely 
because the cosmic ray impinges upon it, 
producing these secondary effects. 

The element itself has no such energy, 
it all conies from the cosmic ray. Tesla 
says that he has proved the existence of 
this ray by mathematical analysis and ex- 
periment, finding both in perfect agree- 
ment. It would seem to follow, from 
Tesla's theory, that the radiation from 
radiums, or similar bodies, would change 
from place to place on the globe; and this 
has recently proved to be an actual fact, 
as determined by a Russian investigator. 

Tesla assured the writer in a recent 
interview, that through a new discovery 
he has perfected rays of tremendous power, 
penetrating through miles of solid sub- 
stances, will become available shortly, by 
the use of his high potential cathode tube, 
without a target. 

Truly it may be said that Nikola Tesla 
was 100 years ahead of his time, and 
there is not the slightest doubt that his 
name will go down to posterity as one 
of the greatest inventors and electrical 
discoverers of all time. Hundreds of pat- 
ents cover Telsa's inventions,* and many 
thousands of his transcending ideas in 
the fields of mechanical and electrical 
invention have never been patented at all, 
but his ideas are recorded in his own 
private files. 

'See Tesla's Patent Numbers, and also Se - 
wall's "Wireless Telegraphy." Also "Experi- 
ments With Currents of High Potential and 
High Frequency," by Nickola Tesla, 1890 and 
"Problem of Increasing Human Energy," Century 
Magazine of June, 1900. 

Inexpensive New Lathe 
THIS very interesting and inexpensive 

lathe embodies features not found in 
any tool of its type. The bed of this lathe 
is channel steel with a support in the cen- 
ter of the bed to give added rigidity and 
stability. The bed is 30 inches long and 
will take wood -turnings 6/ inches, in 
diameter and 28 inches long, but if it is 
desirable to turn longer pieces, another bed 
can be added. The entire lath can be 
obtained piece -meal, so to speak, for the 
individual parts are separately sold. Both 
head and tail stocks are movable along the 
bed and clamp down solidly. The tool rest 
is very sturdy and adjustible three ways. 
and a gall thrust bearing on the head stock 
carries the end thrust. Its best operating 
speed is 1750 r.p.m. 

Photo courtesy Walker Turner 
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Brains of Silver 
Eyes of Glass 

(Continued from page 1084) 

product is added to a mixture of gelatin, 
potassium bromide, and potassium iodide, 
heated to a proper temperature. The pre- 
cipitate of silver salt is held in suspension 
by the gelatin, thus forming a true emulsion. 

The emulsifying process is carried on in 
steam -jacketed vessels, lined with silver 
and equipped with agitators. Soluble salts 
formed must be washed carefully away. 
The emulsion is chilled into jelly, shredded, 
and cleansed with cold water, after which 
it is melted and coated on the basic film. 

This completes the manufacturing process 
proper. There remains only the setting 
or hardening, which takes place in chilled 
rooms. 

Optical glass for camera lenses arrives 
from the manufacturer in slabs. Faults are 
marked and are eliminated by grinding. 
Following this, the slabs are ground on 
all surfaces to remove bits of clay left 
from the molding process. Next they are 
sawed into strips on milling machines 
equipped with diamond -impregnated saw 
discs, and the strips in turn are sawed into 
cubes of standard sizes. 

The cubes are softened in a gas furnace 
and pressed into discs on a pneumatic press. 
In an electric even the discs are heated 
gradually to a temperature of about 1000 
degrees, to relieve strains incurred in the 
pressing process, and cooled at a rate no 
less gradual, so that no new strains may 
occur. 

Cooling completed, the discs are ex- 
amined for strains under a polariscope, and 
if found satisfactory are inspected for 
pressing defects in a liquid whose refrac- 
tive index approximately equals their own. 

Grinding -shells, conforming in shape to 
the character of the surface wanted, are 
used with emery powder to fit the discs 
for their photographic function. Gradually 
the discs become lenses, conforming exactly 
to the shape of the grinding -shells. Lenses 
which are small or which have a very flat 
contour are ground several at a time, af- 
fixed to a metal blocking tool coated with 
pitch. Much of the finer work on anastig- 
mat lenses must be done by hand. 

In polishing, rouge takes the place of 
emery, and grinding -shells are lined with 
felt or wax. Wax -lined shells are used for 
the finer lenses. Considerable experience 
is needed for the precise adjustment of a 
polishing machine, since the curves of both 
sides of the lens must be exactly the same. 
A difference of even 1/30,000 of an inch 
will show itself in circles of color or rings. 

$21,000.00 for Spirits 
For more than six years this pub- 

lication has offered prizes totaling 
$21.000.00 for genuine demonstrations 
and proofs of spirit manifestations 
which we cannot duplicate by scien- 
tific and well-known means. 

Up to the present time not one mani- 
festation has been presented which by 
even the greatest stretch of the imagi- 
nation could be considered genuine. 

How many more years must this 
prize be offered? Spiritualists, please 
answer! 

YOU CAN CHOOSE IF YOU WILL 
CHANCE governs the general trend 

of too many lives. By chance 
many people live in a certain place, 
attend a certain school, take the op- 
portune job; they chance upon cer- 
tain associates, books, and thoughts. 

But by courage and determined ef- 
fort they could choose often times 
where to live, what to study and, to 
a large extent, what to accomplish. 

Hundreds of thousands of ambitious 

people are studying at home in their 
leisure time. Increased earning capac- 
ity is the objective that many are at- 
taining. But whether the attainment 
be greater efficiency in business, or a 
more interesting social life, or the real 
joy of developing a more cultured 
point of view, the studies that lead to 
these objectives are available, wher- 
ever one lives, through Columbia 
Home Study Courses. The range of 
subjects is wide. 

COLUMBIA UNIVERSITY 
Offers Home Study Courses of College 

Grade in the Following Subjects: 
Accounting 
Algebra 
American Government 
American History 
American Literature 
Applied Grammar 
Astronomy 
Banking 
Biblical Literature 
Biology 
Botany 
Boy Scouting 
Business Administra- 

tion 
Business English 
Business Law 
Business Mathematics 
Business Organization 

Chemistry 
Child Psychology 
Classics 
Composition 

Dramatic 
English 
Various Languages 
Lyric Poetry 

Contemporary Novel 
Drafting 
Drama 
Drawing and Painting 
Economics 
Economic Geography 
English 
English Literature 
Essay Writing 
European History 

Fire Insurance 
French 
Geometry 
German 
Government 
Grammar 
Greek 
Harmony 
High School Courses 
History 
Investments 
Italian 
Juvenile Story Writing 
Latin 
Library Service 
Literature 
Magazine Article 

Writing 

Marketing 
Mathematics 
Personnel Administra- 

tion 
Philosophy 
Photopley Composition 
Physics 
Psychology 
Psychology in Business 
Public Speaking 
Religion 
Secretarial Studies 
Short Story Writing 
Sociology 
Spanish 
World Literature, etc., 

etc. 

IN this country we are in the midst of 
an adult education movement. Uni- 

versity home study courses are one of 
the important factors in this progressive 
movement, for they offer expert guidance 
under educators qualified to direct. 

Our courses have been prepared by our 
instructors to meet the special require- 
ments of study at home. While all basic 
material essential to the full understand- 
ing of each subject is fully covered, 
sufficient elasticity is allowed to permit 
adaptation to the individual needs of 
the student. Everyone who enrolls for 
a Columbia course is personally taught 
by a member of the University teaching 
staff. Special arrangements can be made 
for group study. 

The University will send on request 
full information about these home study 

courses. A coupon is printed below for 
your convenience. If you care to write 
a letter briefly outlining your educa- 
tional interests our instructors may be 
able to offer helpful suggestions. Men- 
tion subjects which are of interest to you, 
even if they are not listed here, as addi- 
tions to the courses offered are made from 
time to time. 

HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES 

COLUMBIA University Home Study De- 
partment has prepared courses cover- 

ing the equivalent of four years of High 
School study. This complete High School 
or College Preparatory training is avail- 
able to those who can not undertake class 
room work. We shall be glad to send you 
our special bulletin upon request. 

COLUMBIA UNIVERSITY, University Extension-Home Study Department, New York, N. Y. 
Please send me full information about Columbia University Home Study Courses. I am 

interested in the following subject: 

Name Occupation 

Street and number City State 
Sc. & Inv. 4-30 
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The Boss Didn't Even 
Know My Name 

"He SAID my face was more or less fan"lar and be 
remembered seeing me around, hut he didn't even 
know my name until the I. C. S. wrote him that 
George Jackson had enrolled for a course of home 
study and was doing fine work. 

" `Who's George Jackson?' he asked. Then he 
looked me up. Told me he was glad to see I was 
ambitious. Said he'd keep his eye on me. 

"He did too. Gave me my chance when Frank 
Jordan was sent out on the road. I was promoted 
over older men who had been with the firm for 
years. 

"My spare -time studying helped me to get that 
job and to keep it after I got it. It certainly was a 
lucky day for me when I signed that I. C. S. 
coupon." 

How much longer are you going to wait before you 
take the step that will bring you advancement and more 
money f 

It takes only a moment to mark and mail this coupon 
and send it to the International Correspondence Schools 
et Scranton. Isn't it better to do this today than to wait 

year or five years and then wish you had? 
Mail the Coupon for Free Booklet 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Univ.., i ujr,.+Iry» 
Box 62154, 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 hase I can qualify for the position, or in the 
subject, before which I have marked an X; 

TECHNICAL AND INDUSTRIAL COURSES Architect Automobile Work 
Architectural Draftsman Aviation Engines 

D Building Foreman Plumber and Steam Fitter p Concrete Builder Plumbing Inspector 
O Contractor and Builder Foreman Plumber 
Structural Draftsman Heating and Ventilation 

Structural Engineer Sheet -Metal Worker 
DI Electrical Engineer Steam Engineer 

Electrical Contractor Startup Engineer Electric Wiring Refrigeration Engineer 
D Electric Lighting DR. R. Positions 

Electric Car Running Highway Engineer Telegraph Engineer D Chemistry 
Telephone Work Pharmacy 
Mechanical Engineer Coal Mining Engineer 
Mechanical Draftsman Navigation D Assayer 
Machine Shop Practice p Iron and Steel Worker 

Toolmaker Textile Overseer or Supt. 
O Patternmaker D Cotton Manufacturing 

Civil Engineer Woolen Manufacturing 
in Surveying and Mapping Agriculture D Fruit Growing 

Bridge Engineer Poultry Farming 
Gas Engine Operating Mathematics Radio 

BUSINESS TRAINING COURSES 
Business Management D Business Correspondence 
Industrial Management ['Show Card and Sign 
Personnel Management Lettering p Traffic Management 1]stenography and Typing 

Accounting and C. P. A- English 
Coaching CI Civil Service Cost Accounting Railway Mail Clerk 

Bookkeeping Mail Carrier 
Secretarial Work Grade School Subjects Spanish French D High School Subjects 
Salesmanship D Illustrating ID Cartooning 
Advertising Lumber Dealer 

Name 
Street 
Address 

City State 

Occupation 
If you reside in Canada, send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada 

CARBON ARC HEALTH LAMP 

Stand Model . . $12.50 
Table Model . . $8.50 

The Mann Ctien-Violet Projectors at new low 

ta dheght.sinóat and adjustable 
desired Al or Pr o use the Fe 

standard emm carbone and are efficient as pro- 
jectors costing $100.00. More convenient to one. 
The pnwerf,d Ultra -Violet rays from the Mann Pro- 
jectors aid and maintain health, relieve pain and 
build up vitality. 

Ultra -Violet rave are the greeteet aid to health 
Science hoe di.ecnvered in the last hundred years! 
The Mann Protector should be in every home. A few 
minutes , 

n 
daily vigor and strength. 

Roth models are mplete with carbone. goggle.. 
etc. Only $1 required with order. Par postman 
balance on arrival. plue postage. Try it! if not more 
than delighted with results return lamp and your 

o n will be promptly refunded. 
O/:SCRIPTIVE LITERATURE FREE ON 

REQUEST 

ULTRA MANUFACTURING CO. 

121-D N. Francium Ave. Chicago. 

How's Your Geography? 
A Cross -word Puzzle by RICHARD H. TINGLEY, C.E. 

ACROSS 
1. Popular nickname of two towns, one in 

Canada, one in Michigan; of a canal; of a 
falls; a river, and a railroad, all between 
Lakes Superior and Huron. 

3. River in Persia flowing to the Persian Gulf. 
6. A plan or representation of the geographical 

features of the earth, or of some portion of it. 
9. Poetic name of the country Columbus set out 

to find. 
11. The largest province in British India. 
13. Superficial dimensions of the geographical 

divisions of the earth. 
15. An island off the west coast of France near 

La Rochelle. 
17. A "Cove" in Allegan County, Michigan, 

opening into Lake Michigan. 
18. Greek island of the Cyclades group in the 

Aegean Sea, anciently known as "Ios." 
19. An ejaculation of surprise or wonder. Ex- 

clamation sign after it. 
20. Contraction of "I have." 
22. City in New Haven County, Connecticut, 

noted for the manufacture of 
Britannia ware. 

24. Wine, in French. 
25. Greek word for thread; a 

combining form used as a 
prefix in English words. 

27. Russian naval station of the 
Baltic Sea. 

28. Abominable; also the name 
of a brother of Odin of 
Norse myth. 

29. A gridiron; also, to broil. 
31. Copper or bronze coin current 

in japan. 
32. An Indian tribe of Arizona. 

There are two towns in that 
state named after this tribe, 
the towns taking the singular 
form of the word. 

33. A narrow passage of water 
connecting two larger bodies 
of water. 

35. A "Point" on the Thames 
River near New London 
Conn., a landing place for 
boats. 

36. A mountain in Dauphin 
County, Penna.; a "resort" 
mountain in Orange County, 
N. Y., on the Hudson River; 
a river in Idaho and Utah 
all named after an animal of 
the genus Crass. 

37. A river in South Africa 
tributary of the Orange 
River. 

38. Large lake in Maine, the 
habitat of a certain variety 
of salmon known by the 
name of the lake. 

42. An island in New York City. 
46. A province in Abyssinia. 
47. A wager. 
49. Town in Catania province, Sicily. 
50. Town in Macon County, Missouri. 
51. Man's thinking apparatus. 
53. The place in Greece where the original 

Olympic Games were played. 
54. The reputed ancestor of man. 
55. The "Cracker State." 
57. The capital of Ladakh, British India, in the 

valley of the Indus near the Himalayas. An 
important trading center. 

58. Abbreviation of "mountain." 
59. An island in the Aegean Sea off Asia Minor; 

also a town on the mainland of the same 
name. 

60. A river in Italy; also a city in Nevada. 
62. An Egyptian solar deity. 
63. A Seraglio. 
64. Images and sacred pictures venerated by 

Creek Catholics. 
66. That great body of salt water which covers 

a large portion of the earth's surface. 
67. An affected way some girls named "May" 

have of spelling the name. 
68. Abbreviation of the name of the highest 

branch of the Congress. 
69. The goddess of dawn. 

DOWN 
1. Fountains of water coming from the ground, 

after which many resort and other places 
have been named, as "Saratoga," "Hot," etc. 

2. Large river in Siberia. 
3. Capital of Meath County, Ireland. which con- 

tains the ruins of a castle built by King 
Henry lI. 

4. A Mohammedan noble or prince. One of 
several ways of spelling it. 
A town in Worcester County, Mass., and a 
city in Washington County, Vermont, the 
plural form of the name. 

6. Town on the Missouri River in North Dakota 
named after an Indian tribe. 

S. 

7. Town in Wayne County, Penna., also, a 
"spirit of Air," in Shakespeare's "Tempest." 

8. A common laborer, in the country of our 
neighbor on the south. 

9. An ancient city near Babylon on the Eu- 
phrates River noted for its asphalt. 

10. A characteristic of desert lands, but not 
yet of the U. S. 

12. Above. 
14. To wit. 
16. To turn inside -out. 
19. - Cathedral city in Italy. 
21. A Mohammedan prince; one of several ways 

of spelling it. 
23. Distinguishing part of name of a town in 

England famous in nursery rhyme; a town in 
Middlesex County, Ontario; a town in Musca- 
tine County, Iowa; a "grove" in Racine 
County, Wisconsin -all named after the 
patron saint of lawyers. 

24. A World -War famous "ridge" in France. 
26. The "Cotton State." 
28. A small town. 

I. .2. 3. 4 S. 6. 7 8. 9. 10. 
II. 12. 13. 14 

IS 16. 17 . IS. . 19. 

20 21. 22. 23. 24 

25. 26 27. 28 

29 30. Si. 32. 

33. . 35 ill 
38. 39. 40. 41. 111ill44. 45 oo a II 
50. 

dill 
52. 53. a 54. 55. 56. 

SI1 59 60. `l. 62. 

63. . 64 

iill1'1 67 0 68 
69; 0 

30. City in Belgium where 
halted in August, 1914. 

32. An island off the coast of Ecuador, in the 
Pacific Ocean; a city in Argentina, South 
America, and a "Rio" between Uruguay and 
Argentina (article omitted). 

34. A town in Hoo-Nan province, China; also 
the first part of many names of places in that 
country; also, an "ism" of China. 

35. A ridge of sand and gravel formed in one 
of the geological eras, from Dane -Norwegian 
language. 

38. An island off the coast of Attica, Greece, 
where Themistocles defeated the Persians 
under Xerxes in a naval battle in 480 B.C., 
one of the most notable battles in history. 

39. The land of the Pharaohs. 
40. The French way of spelling "Baden," in 

Germany. 
41. A Cape on the North Carolina coast. 
43. A river in Northumberland, England. 
44. An Indian tribe; after which a Great Lake, 

a city in Pennsylvania, and a canal in New 
York State have been named, the places 

taking the singular form of the word. 
45. A county seat of Hillsborough, New Hamp- 

shire at the junction of the Merrimac River 
and a river of the same name as the city, 
both being named after an Indian tribe. 

47. One of the so-called "Southern tier" of 
counties of New York state. 

48. A river in Mesopotamia on which is Bagdad. 
51. Village in Cuyahoga County, Ohio; the seat 

of a Methodist Episcopal university. 
52. A close female relative. 
55. Abbreviation of the name of a country with 

which we were at war in 1918. 
56. Soon. 
59. Abbreviation of the name of the "Creole 

State." 
61. A city of ancient Egypt sometimes known 

as Heliopolis (Genesis 41-45). 
63. Abbreviation of "Hawaii." 
65. Symbol for a direction half way between 

south and east. 
Solution on page 1149 

the Germans were 
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Once He Made Steam Auto- 

mobiles-Now Violins 

By William T. Miller 

(Continued from page 1089) 

of his brother in 1918, Freelan Stanley 
withdrew from active control of his auto- 
mobile concern and devoted more time to 
his numerous other business interests and 
to academic work. At the present time 
he is chairman of the Trustees of Hebron 
Academy in Hebron, Maine, and spends 
several days there each week during the 
school season supervising the affairs of 
the institution, making the trip of several 
hundred miles "down east" from Boston, 
regardless of the weather. 

But what happened to Freelan Stanley's 
hobby during these years of business con- 
quest? Despite his business and teaching 
activities he has persisted in his love for 
violin making. And he is still his happiest 
when one of his lovely instruments is 
taking form in his hands. 

Not more than a mile or so from the 
place where the Stanleys started in the 
automobile business, Freelan Stanley has 
built a beautiful brick colonial mansion, 
surrounded by shaded lawns, and gravel 
drives. In keeping with the house is a 
large garage, and adjacent is a modern 
workshop where Mr. Stanley and his 
nephew Carlton make violins. There is 
no production line here, and no time - 
schedule for work. 

Through the years Mr. Stanley has made 
a study of his hobby. He has visited 
European cities famous for their violins, 
and obtained first hand knowledge of how 
the masters worked. In Cremona, Italy, 
where Stradivarius and Amati plied their 
trade long years ago, he obtained pieces 
of rare spruce wood, and from Germany 
he obtained slabs of maple. Incidentally, 
Mr. Stanley points out that some of the 
best wood for violins may be found in 
old furniture which has seasoned through 
the centuries. 

The first Stanley violin was made with a 
jack knife, but the studio where Mr. Stan- 
ley works today is equipped with the best 
tools that money can buy, and he has 
developed special processes which require 
jigs of his own invention. Back of his 
love for his hobby, Mr. Stanley admits, 
is not only the appreciation of good music, 
but the desire to make an instrument 
capable of enduring and of producing 
faultless tones. 

IMPORTANT 
TO NEWSSTAND READERS 

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 order with 
your newsdealer, asking him to reserve a 

copy for you every month. Otherwise he 

will not be able to supply your copy. The 
dealer will then be in a position to sup- 
ply copies to you regularly every month. 
If you are interested in reserving your copy 

every month, do not fail to do this. It 
costs you nothing to do so. 

9% % Guaranteed Dividend 
Once a theory 

now tested by experience 

Annual 
Dividends 
cnarn.nee 
:nétiKi°'i 
Contingent 
Divideed 
iPaid as earned 

Postal Life Building 
Owned by 

the Company 

The Postal Way and Its Economies 

The POSTAL LIFE INSURANCE COM- 
PANY is employing a method tested by more 
than one try -out, indeed by the experience of 
years. These years show the Company growing 
by its Non -Agency method in substantial pro- 
portions and nation-wide prestige. 

What was once its theory in a prophecy of its 
future, is now an established fact. Its distinc- 
tive economies are outstanding in the chapters 
of its twenty-four years of history, resulting in 
savings for policyholders. 

Passing Out of the Doubting Thomases 
The taking out of insurance volitionally, overcoming resistance to 
initiative and the resistance of high-pressure competition, has been 
demonstrated. The Doubting Thomases, who in the beginning 
spoke derisively of the Postal method and its 91/2% dividends 
guaranteed to policyholders, have passed out of hearing. The con- 
tention has been sustained that by the POSTAL WAY there was 
warrant for the self-imposed reduction. That insurance operations 
can be well conducted within the reduction is now not questioned. 

YOU and YOU and YOU 
Its non -agency door once opened has been 
open-it is to be kept open through the years. 
and You and You are thus enabled to be your 
agent and reduce the cost of your insurance. 
We have been wont to say that the method we em- 
ploy is the Direct method. A laboratory method 
goes along with it, improving and conforming it. 
A theory is splendid if it can be proved by experi- 
ment. Every successful business is an experimental 
laboratory improving an old way and testing out 
new theory. Thus have the Postal's twenty-four i 

years been years of increasing success. Conditions 
in the Company that have contributed to low cost of insurance will con- 
tinue to improve. The life -prolonging service of its Health Bureau also 
helps to keep insurance cost down, as well as to make living worth -while, 
while one lives. 
The Company is subject to the supervision of the Insurance Department 
of New York and the regulations of the United States Postal Service 
everywhere. 
Every form of insurance from the low-priced "Start- 
off" policy to the investment forms of Endowment 
Insurance is provided through its organization. 

Here's How Easy It Is 
Call at the Company's office, use the coupon, or write 
and say, "Mail Me Insurance Information." Be sure 
to give your FULL NAME, YOUR OCCUPATION 

. and EXACT DATE OF BIRTH. 
Information as to any form of Life or Endowment In- 
surance will be gladly furnished you. Your inquiry 
will receive prompt attention by mail. 

POSTAL LIFE 
INSURANCE CO. 

kept 
You 
own 

9S4a 
Dividends 
marameed 

cudundent 
nn,dtntlº 

As tarndd 

St -4-30 

Postal Life Insurance Company 
511 Fifth Avenue, New York 

Without obligating me, please send full 
insurance particulars for my age. 

Name 

Address 

Occupation 

Exact date of birth 

Amount 
AV M. R. MALONE,Pres., 51 I Fifth Ave., Cor.43d St.,N.Y.City 
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BOOKS SENT FREE 

New Edition Containing 100 Pages on 

A -C RADIO! 
8 

FLEXIBLE 
MAROON 

VOLUMES 
4300 pages, 3200 
illustrations, deluxe 
gold stamped bind- 
ing. Index in each 
book general index 
n Vol. 8. Covers 

Every 
subject in lectricity-Light, 

Power.Tranemission, 
Generators, Motors, 
Switchboards Radio, 
Telephone House 
Wiring Railways,etc. 

R e re glad to send a set to your 
home to examine and use as your 
own for 15 days-to show you 
that here is the most up-to-date 
and complete work on Electricity 
ever published. Written by 
CROCKER of Columbia U.- 
MILLIKAN of Calif. "Tech." 
-HARRISON of General Elec- 
tric and 26 other noted Electrical 
Engineers. Starts off with ele- 
mentary Electricity in simple, 
non -technical language for the 
beginner and includes every 
Engineering branch for use of 
experts on the job. 

Complete Electrical Reading Course 
Electricity, the biggest industry in the world, continues 
to grow the most rapidly. And it offers better jobs, 
bigger salaries and a brighter future than any other 
field. Every dollar, every hour invested in learning Elec- 
tricity will come back to you a thousand -fold. Learn in 
spare time with these books at one -fifth the cost of trade 

courses. Outline for organized 
study, quiz -questions and a 
year's free consulting member- 
ship in the American Techni- 
cal Society included without extra 
cost, if you mail coupon imme- 
diately. 

AMERICAN TECHNICAL 
SOCIETY 
Dept. E-425 

Drexel Ave.& 58th St., Chicago 

Look it up! 
Thousands of these 

FERare 
books by men em- 
ployed in electrical, 
buildingcons truction 
and allied lines. The 
JIFFY INDEXputs 
the answers to 20,000 

Questyour' 
finger tips. 
ons right at 

MBE 

American Technical Society 
Dept. E-425 Drexel Ave. & 58th St., Chicago 

Please send for 15 days' free trial 8 -volume set of Electrical 
Engineering just oit the press subject to return if I wish to. 
(I pay the few cents express charges n receipt of books' you 
pay express if returned.) If I decideI. to keep them, will 
pay 82.00 after 15 days trial, then $3.00 a month until 834.80, 

epecproD prol perty. Year a Consulting 
ising price. is 

illembership to beafter 

which sincÌ ded 
flee. 

Name 

Address 

Employed by 

Employer's Address 

Z' 'É FREE CATALOG SHOWING 200 DESIGNS 
PIN SHOWN. SILVER PLATE 35f EA.. 12 OR MORE. 33.50 

12OR MO9E l$6.50SIDOZ.R II OR 2LCOLORSEENAMEl; 
451325 3 OR 4 LETTERS; DATES 1930-31-32-33. 

BASTIAN BROS. CO. 942 BAITWt BLDG., ROCHESTER, N. Y. 

No 
Wind 

Blow 

Out 

115r5511 
IIGMTtR 

SOMETHING DIFFERENT 
No Flint. No Friction. 

MAKE UP TO 
$40 A DAY 

Showing My Mystery Lighter 
o Men. What Makes It Light? 

All Guaranteed. No Flint or Fric - 
ion. New Principle of Ignition. 

Samp e With Sales Plan 25c. Sample 
Gold or Silver Plated, $1.00. Agents 
write for proposition. 

NEW METHOD MFG. CO. 
Desk S. I.-4 Bradford, Pa. 

Learn Public 
Speaking 

At home-in spare time -20 minutes a 
daº. Overcome "stage -fright," gain 

# 

self 
eilttosañhebyeetivebiy swotrs salary. 

t ' t 
booklet. WWondersWith Word 

- 

w 

601higne Dic.ú3 North American Institute, 

America's New Motors Pass 
In Review 

By Murray Godwin 
(Continued front page 1085) 

Strain on cylinder block and crankcase is 
decreased; the usual solid casting of the 
latter is replaced by a frame with remov- 
able plates, rendering rods and levers com- 
pletely accessable. The small size of the 
cylinders in proportion to power rating 
makes streamlining easy and effective, and 
there is less heat to be carried away. 
Adapted to airplane use, an aircooled en- 
gine operating on the lever principle is 
said to have carried a plane fifteen miles 
an hour faster than the same ship could 
travel behind a radial job of equal power 
rating. 

The Elcar lever motor develops peak 
power at a low speed, and a car equipped 
with one is claimed to handle in city traf- 
fic at 100 r.p.m. A faster rear axle there- 
fore can be used, with a consequent lessen- 
ing of motor wear. Less vibration, easier 
shifting, and smoother riding are among 
the other advantages claimed for this very 
interesting automotive powerplant, and 
also a remarkable saving in gasoline and 
oil. 

Insulation-A Paying 
Investment 

By S. Gordon Taylor 

(Continued front page 1087) 

itself or in the attic floor, depending on 
whether the attic is to be used for livable 
purposes. If it is not so used, insulation 
may be placed between or on top of the 
joists of the floor. If the attic of an ex- 
isting home is floored, a few of the floor 
boards may be removed and loose insula- 
tion dumped into the space between joists. 
If the attic is finished and is heated, the 
insulation should, of course, go into the 
roof, and the method of insulation will de- 
pend on the conditions. 

Even where the owner does not care 
to go to the expense of insulating the 
whole house, he would do well to insulate 
the roof or attic floor thoroughly, because 
authorities estimate that over half of the 
heat losses through exterior surfaces of 
a house take place at the roof. In an 
existing house the owner can do this job 
himself without difficulty. The insulation 
of the side walls of an existing house is 
scarcely a job to be undertaken by the 
owner because special equipment is re- 
quired for blowing it in. There are in- 
sulation contractors in most localities who 
are equipped to do this work. 

In selecting insulating material the home 
owner' or home planner is offered a wide 
choice in which he will be aided materially 
by the Bureau of Standards' circular men- 
tioned above and by literature distributed 
by manufacturers, a list of which appears 
on page 1147 of this issue. Many of 
these booklets provide a most compre- 
hensive treatment of the whole subject of 
insulation, providing all the information 
necessary to enable the home owner to not 
only select the insulating material best 
suited to his requirements, but also to de- 
termine ill advance the saving in fuel 
which will result. 

For an existing house where it is neces- 
sary to deposit the insulation in the hol- 
lows of the walls with blowers, the choice 
of materials is limited to those marketed in 

Magnified 225 Diameters 
This is what the tip of a fly's leg 
is like when seen through the 

Ultralens 
Microscope 

At last a high 
powered micro- 
scope Is within 
the means of all 
who wish to 
study, observe 
and experiment 
with the vast 
world of minute 
objects invisible 
to the naked eye. 

$5.00 for Complete Outfit Prepaid Such fun it is, 
as well as educa- 

tional. No technical training required, yet hundreds of 
scientists and teachers are using this instrument. Gives 
enormous magnification and perfect definition. Send $5.00 
for complete outfit. Send for descriptive literature. 

ROAT & LOHMAN, Dept.203, Milton, Pennsylvania 

SEIL ROSECLIFF SHIRTS 

Showing Samples Men's Shirts 
Ties, Underwear brings you big cash 
commissions. One Year Guarantee. 
No substitutions. Free silk initials. 
More exclusive Rosecliff features es- 
tablish leadership. Write for your 
FREE Outfit NOW! 
ROSECLIFF SHIRT CORP. 

Dept. X-4 
1237 Broadway, N. Y. 

YOUR 
O W N 

SHIRTS 
a n d TIES 

Cards, Stationery, Advertising, 
labels, paper, circulars tags, etc. 
Save money and time. hold direct 
from factoryy only. Junior Press 
$5.80, Job Press, $11, Rotary $149. 
Do popular raised printing like en- 
graving with any of our presses. 

Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Send for catalog 
of presses, outfits, and all details. 
The Kelsey Co., B-47, Meriden, Conn. 

MODEL AIRPLANES 
Construction Sete to build 
2 ft. flying models, Sikorsky 
-$2.75. Vought-Corsair- 
53.00. Curtiss -Hawk - 
$3.00. Savoia -Marchetti - 
82.50. Full size blue -prints 

included. If ordered separate, 50e 
a piece. National Moth latest 
R. O. G. 60c. 32 -page catalog 5c. 

More models and all supplies described. 
National Model Aircraft & Supply Co. 

29 North Ave., Dept. S, New Rochelle, N. Y. 

WE MATCH 
^w, ToAny Suit. 

Double the life of your 
f coat and vest with correctly 

matched pants.100,000 patterns. 
Every pair hand tailored to your measure; no 

readymades." Our match sent FREE for your 
0. K. before pants are made. Fit guaranteed. 
Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
115 SO. Dearborn Street. Dept.389 Shioag0 

"zSTAMMERING 
Ifs Cause and Cure " 

You can be quickly cured if you stammer. Send 10 cents, 
coin or stamps, for 288 page cloth bound book on Stam- 
mering and Stuttering. It tells how I cured myself after 
Stammering and Stuttering for 20 years. 

BENJAMIN N. BOGUE 
12953 Bogue Building, 1147 N. Illinois St., Indianapolis 

GEARS 
In stock-immediate delivery 
Gears, speed reducers, sprockets, 
thrust bearings, flexible, couplings, 
Pulleys. etc. A complete line is 
carried in our Chicago stock. Can 
also quote on special gears of any 
kind. Send us your blue -prints and 
inquiries. 

Write for Catalog No. 40 

CHICAGO GEAR WORKS 
749.773 W. Jackson Blvd., Chicago,111 
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loose form. But in new construction there 
is a wide range of selection. There are 
the soft flexible blankets filled with fibrous 
or other materials; the rigid or semi -rigid 
boards and sheets; the loose materials; 
and one which is blown onto the inner 
wall structure :n the form of a pulp which 
hardens to provide a complete insulating 
coating between studs. 

In applying insulation one effective 
method is to so locate it that there is an 

Fireproof insulating material in block - 
shaped packages fits snugly between the 
studs. Excellent insulation at low cost. 

(Johns -Manville.) 

air space on either side, thus taking ad- 
vantage of the insulating qualities of the 
material itself plus those of the two dead 
air spaces. If the space between sheathing 
and lath is 4 inches, insulation nailed to 
the studs, midway between sheathing and 
lath, will divide the large air space into 
two smaller ones, each of which has an 
insulating value approximately equal to 
that of the original space. This type of 
installation adds about 50% to the insula- 
ting value of the material itself. The 
flexible blanket type of insulation lends 
itself most readily to this treatment. 
Loose materials require little labor to in- 
stall and most of them have extremely high 
insulating value because of the usual 
method of application they completely fill 
the spaces between studs to form what 
amounts to a four inch thickness of in- 
sulation, as compared to the usual thick - 

Corkboard lining will keep this attic cool 
in summer and easy to warm in winter. 

(Armstrong Cork Company.) 

ness of one inch or less for most blanket 
or board types. Some of these loose ma- 
terials come in paper packages of just the 
right size to fit between studding without 
removing from the packages. 

Stiff or board type insulation may be 
installed across the face of the studs, in 
place of lath, and the plaster applied di- 
rectly over it. Or it may be employed in 
place of wood sheathing. Some types are 
not as good plaster bases as wood or metal 
lath but all provide added insulation and 
the cost is partly offset by the elimination 

(Continued on page 1132) 

Make Things Quickly and Easily 
with the NEW 1930 

Craftsmen, artisans, farmers, mechanics-all 
who use wood in their daily labors or spare - 
time hobbies-are delighted with the sturdy 
construction splendid efficiency, and moderate 
cost of this Delta equipment. They appreciate 
keenly in the "Handi-Shop" such exclusive 
constructional features as the Patented Tilt- 
ing Tables, Automatically -Oiled Bronze Bear- 
ings, Heavy U -Shaped Lathe Bed, Circular Saw 
Raising Lever to mention but a few. Send 
coupon for complete description of this re- 
markable workshop. You will understand then 
why men who know prefer "Delta." 

New Woodworking Units 
The introduction of the Delta Jointer and Cir- 
cular Saw Units marks a new era in moderate- 
ly priced wood -working equipment. Now, for 
the first time, are available sturdy, practical 
machines in compact, convenient form at price 
levels astonishingly low. The individual units 
are built ruggedly to give years of heavy serv- 
ice. Both incorporate many special features of 
great value. The combination unit affords a 
compact, convenient arrangement which per- 
mits sawing and planing in one quick opera- 
tion. Either Jointer or Saw can be operated 
separately or both together. Welded steel 
stand of convenient height. All three units 
are furnished with or without motor, as 
desired. 

10 DAY TRIAL 
EASY TERMS 

For complete details and full description of the new 1930 
Delta line, send coupon for FREE illustrated literature. 
Shows many items of interest to those who r 
work with wood. You will learn, also, how you 
can try any Delta equipment for 10 days under 
actual working conditions at our risk. Choice 
of three convenient payment plans. Mail 
coupon TODAY! 

Delta Specialty Co. 
Division of 

DELTA MANUFACTURING CO. 

4 -inch 
Jointer 

Unit t i 
C -inch 

Circu ar 
Saw Unit 

DELTA SPECIALTY COMPANY, Dept. C-430 
Division of "Delta Manufacturing Co." 
1661-67 Holton St., Milwaukee, WIs. 1 

Please send me FREE. illustrated literature describing I 
1930 model "Delta" Woodworking Units. Also details of I 
10 -Day Trial Offer and Easy Payment Plans. (Check spe- I 
cral information desired.) 

Handi-Shop Cl Moulding Cutter 
4" Jointer Units D 8" Circular Saw Unit 

O Combination 4" Jointer and 8" Circular Saw 
1 am interested particularly for home use 
I am interested for shop and professional use 

Name 
Address 

1661-67 Holton St. Dept. C-430 Milwaukee, Wis. 

Subscription Price Going Up! 
Save $1.00 to $5.00-See page 1146 

150 TO 300 MONTHLY FROM ONE DAY BATTERY CHARGING 

,v 
;!u 

kayo 

. f f-(I1B 

inr. 
01% 

Start a Big Profit -Making Business of your own-"unc 
Day I3attery Charging." Requires small space and prac- 
tically ne investment. Anyone can successfully operate. 
Charges batteries in 1/3 the usual time at ice the cost. 
Every car owner a customer. The FIB One Day Battery 
Charger will pay for itself on easy monthly payment 
plan with practically no expense to you-and bring you 
a handsome profit besides. Write for full particulars in 
Bulletin M NOW. 
HOBART BROS. BOX S-40 TROY. OHIO 

^JNLY $16 MONTHLYMORE T AN PAID BY INCREASED PROFITS 

30 
DAYS 
FREE 

' TRIAL 
ON ABSOLUTE 

MONEY BACK 

GUARANTEE 
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Who Else 
WANTS A GOOD 
DRAFTING JOB? 
During the past few months we have placed 
hundreds of former mechanics, office men, build- 
ing -trades workers and even beginners in fine 
Drafting positions - with Contractors, Archi- 
tects and in big manufacturing plants all over 
the United States. 

These men come to us because they are dissatisfied 
with their earnings and future prospects. Now they 
are dome sv r icy like-making good money-and have 

a real chance to advance still further. 

Starts at $40 
a Week 

"Thanks for help- 
ing me get a 
Drafting position with Slyker Co., 
starting at $40 a 
week." 
Oskar R. Ludwig 

Gary, Iad. 

' I have obtained 
a position as a 
junior draftsman 
with the Muncie 
Oil Engine Co. I 
appreciate your 
aid in obtaining 
this position very 
much." 

Maurice N. 
Bareham 

American 

Why We Recommend 
DRAFTING 

It will pay you to investigate Draft- 
ing. You'll find many of our most 
successful Contractors, Engineers, 
Superintendents and Executives 
STARTED in the Drafting room. 
The work is interesting and pleasant. 
The hours are easy. You'll work 
with a wonderful bunch of fellows. 
Salaries range from $35 to $50 a 
week for beginners, up to $5,000 a 
year and more for experienced 
Draftsmen. And best of all you can 
learn easily in your spare time, right 
in your own home. 

Jobs When You're Only 
Half Way Through! 

We have recently developed a re- 
markable placement service which 
enables us to find good positions for 
students when only half way 
through the course. These men are 
making RAPID progress because 
they are combining spare -time 
study with practical experience on 
the job. 

Over 70,000 Drafting positions 
were advertised during the past year. 
Here is one of the biggest fields you 
can get into. Right now we are 
making an interesting proposition 
to ambitious men-mail coupon for 
complete information. 

School and 58th St., Chicago, 1IÌ 

AMERICAN SCHOOL, Dept.13433 
Drexel Ave. and 58th St., Chicago, Ill. 

Please tell me, without cost or obligation, about your 
training and employment service in line marked X below. 

DRAFTING 
O Architecture D Business Management 
D Building D Accounting 
D Structural Steel D Mechanical Engineering 
D Civil Engineering D Shop Su perintendent 

Auto Engineering D Foremanship 
O Electrical Engineering High School in 2 sears 

Name 
Street No 

City State 
Age Occupation 

e - * .C 
Only 4 Motions used in playing this fascinating 
instrument. Our native Hawaiian Instructors 
teach you to master them quickly. Pictures 
show how. Everything explained clearly. 
Playin Half Hour Easy L 
After you get the Even if you don't 
four easy motions know one note from 
you harmonious 

pr 
another 

chords very printed á and 
little practice. No clear pictures make 
previous musical iteaeyte leerngUlCk- 
knowledge needed, ly. Ya, as you play. 

GIVENwhen you enroll -a sweet toned 
HAWAIIAN GUITAR, Carrying Case 

and Playing Outfit 
Value Sta to Sts 

No ezlreteeverything included 

WRITE AT ONCE for attrac- 
tive offer and easy terms. A 
postcard will do. ACT! 

NOR f and other estoma. The same thorough instruction on Tenor 

BANdO Banlo.Violio. Tiple. Tenor Guitar. Ukulele. Benin Ukulele. 
1 Well-known ioatructors Write loe full informative. 

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
9th Floor, Woolworth Bldg.. Dept. 240, New York, N. Y. 
Approved 

Nara York-Member p Nutt nal li000l sos Study Cour 
the Lags 

nctil.e 
3tats et 

Insulation-A Paying 
Investment 

(Continued front page 1131) 

of the lath. Used in place of wood for 
sheathing this material provides superior 
insulation without increasing the cost. 

In actually selecting insulation to be in- 
stalled in a house, consideration should i 

given to (1) cost of material installed 
(2) degree of insulation provided; (31 
economy which will result. 

Over titis semi -flexible insulation a board 
floor, preferably on furring strips, may be 
laid. (Flax-Li-Num Insulating Company.) 

There are other factors that are also 
important in selecting insulation material. 
Fire -retarding characteristics are a decided 
advantage, for instance. Also material 
may well be of a type that will repel ver- 
min and rodents. Loose material should 
be of such nature that it will not pack or 
settle, leaving the upper walls without in- 
sulation. The thickness of insulation is 
not necessarily a gauge of its insulating 
quality. One insulator a half inch thick 
may be of greater value than another twice 
as thick. Also, doubling the thickness does 
not necessarily double the insulating value 
of a given make, therefore the thinner 

Stucco conducts heat readi y, but insulat- 
ing material between it and the wood 
sheathing overcomes this disadvantage. 

(Samuel Cabot, Inc.) 

form may be more economical to use even 
if its insulating value is somewhat less. 

The cost of both labor and material for 
thoroughly insulating a new home adds 
from 2% to 5% to the total building cost. 
The saving resulting from the smaller 
heating plant requirements will frequently 
go far toward balancing this cost. Adding 
the saving in fuel, the insulation will pay 
for itself within five years in almost every 
case. Thereafter it will pay dividends 
indefinitely in the form of fuel saving, and 
of equal importance in greater comfort. 

IOt 

"An Address of Distinction" 

One of 
the World's 

Great Hotels / 
OUTSTANDING not only 
among the hotels of Chicago 

but among all the hotels 
of the World. Costs com- 
pare favorably with other 
establishments where dis- 
tinguished standards of serv- 
ice prevail. Rates begin al $5 
per day. Permanent Suites at 
Special Discounts. 

THE 
D L A IK E 

/HOTEL, CHICAGO 
Under Blackstone Management 

*EMPOWER MICROSCOPE! 

An educational and entertaining instrument that en- ables all to me and know life invisible to the naked eye Thrill. and fun galore! Sea tiny bugs grow to eroso, tions of great elephants. See plant and mineral life reveal a rrng wonders ' form d color. Made mg like microscopesused by physician scientists, stet 
Now oy 99. ould easily sell te, 1110 and 520 more. 
Adiustable leoe of 240 power! Send only $1.00. Pay 
balance ($2.98 plugs postage) when postman delivers. If not aosietied return within 5 days and your money will 
ha promptly refunded. 

Ideal for Students! 
A wenderfui help in studying 
absence. botany. e . Never 
before has such wonderful 
instrument been offered at 

015h 
aringiy low price 

3.98 
m 

R. B. SPECIALTY COMPANY 
Dept. D-340 220 E. 3rd St., Cincinnati, 0. 

DEALERS 
AND 

TEACHERS 

FOR 
OUR 

PROPOSITION! 

THE MIDGET SLIDE 
RULE 

Instantly adds, subtracts, mul- 
tiplies, divides, solves propor- 
tion. gives all roots and pow- 
ers. Logarithms, Sines, Cos- 
ines, Tangents, Cotangents, etc. 
Also gives decimal equivalents. 
lettered and numbered drill and 
tap sizes. 

The Engine -divided scales are 
on whltellnished aluminum and are grease and water- 
proof. Diameter 4'. Price with Instruction Book. 
$1.50. Pocket Carrying Case, 50e extra, Cash or C.O.D. 
Catalogue free. Your money back if you are not satisfied. 
GILSON SLIDE RULE COMPANY. Stuart, Florida 

-(IDE RULE MAKERS SINCE 1915) 

NEW SCIENTIFIC WONDER -4%1M; 
I \\RArCURI° 

,ÿtß+ kg.o.s.r tos. 

curter.. 

3-25c BIG FUN 
B O Y S You apparently see thru Clothes, Wood, 

Stone, any object. See Bones in Flesh. 
FREE-PKG. RADIO PICTURE FILMS.Takes pictures 
without camera. "You'll like 'em." I pkg. ea. 25e order. 
MARVEL MFG. CO., Dept. 83. NEW HAVEN, Cann. 

LEARN TELEGRAPHY 
Re an expert .horse WITH 
or Continental code 
operator! BIG PAY-TELEPLEX 
TRAVEL - FUN - 
ADVENTURE. After a few short 
weeks of practical study with Tele- 
plex you will be an expert operator. 
This amazing instrument teaches 
Sou right in your own home. works 
automatically. No knowledge needed 
-beginners learn at once! NOT A 
SCHOOL. Free 10 days' trial. 
Write for FREE booklet Q-11. 
TELEPL EX CO.. 72 Cortlandt Street, New York CitY 
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Super -Motorways for 
the Motor Age 

By J. Lee Barrett 

(Continued from ¿age 1079) 

As a result of these well developed 
streets and highways, the automobile is 
used probably more than if poorer facili- 
ties were available. This has caused an- 
other problem in the form of traffic acci- 
dents. With more than 400,000 motor 
vehicles registered in Wayne County in 
addition to the thousands of tourists visit- 
ing Detroit, the city's traffic deaths have 
mounted to an appalling figure. 

Appointment of a special committee em- 
powered to use "'every known resource of 
advertising, edt ation and law enforce- 
ment," to cut Detroit's rapidly rising traf- 
fic death toll, was announced recently by 
Mayor John F. Lodge, at the instigation 
of the Detroit Automobile Club. 

That the average of traffic fatalities has 
increased from 26 to 72 a month is due 
primarily to the failure of the public to 
co-operate with enforcement agencies, and 
carelessness of both drivers and pedestrians 
and too mild penalties in court cases. 

Under the chairmanship of Fred War- 
dell, president of the Eureka Vacuum 
Cleaner Co., sub -committees have been 
formed to cover transportation, publicity, 
legislation, law enforcement, engineering 
and accident analysis. The transportation 
group will devote their activities to street 
car and bus lines, taxicabs and truck 
fleets. This committee includes members 
of the various '_utility and manufacturing 
companies with which the group will co- 
operate. Feeling that the movement is 
largely an educational one, a representative 
group of advertising and publicity men 
will endeavor to sell the public on the 
fallacy of carelessness in driving and 
walking on the streets of Detroit, through 
the medium of the press, radio, poster 
boards, motion pictures, window displays, 
and speakers who will appear before lunch- 
eon clubs and improvement associations. 
Under the supervision of the legislative 
group, a study of traffic laws in other 
parts of the country and their practica- 
bility as applied in this city will be made. 
The committee on law enforcement has 
agreed that another police drive is not a 
solution to Detroit's traffic deaths, although 
some of the rules, such as driving with 
improper lights, may he more rigidly en- 
forced. 

According to Clarence Wilcox, Cor- 
poration Counsel, chairman of the sub- 
committees, if ar. +nvestigation proves that 
a traffic law is unreasonable and impos- 
sible to adhere to, an effort will be made 
to abolish it. The engineering group will 
investigate various recommendations as to 
location of safety zones, widths of streets, 
and other problems of an engineering 
nature and will supervise any changes 
which will make the streets safer for all 
concerned. An analysis of all traffic acci- 
dents and suggestions as to the proper 
steps to avoid future accidents of a like 
nature, is the duty of a sixth committee. 

How to curb this carelessness and create 
an individual sense of responsibility, not 
only for personal safety but for the safety 
of others, is one of the problems to be 
solved by the new Public Safety League. 
Undoubtedly, if given the proper support 
of the people of Detroit, this new effort A on the part of those most interested in 
our triffic problems will reduce accidents 
to a minimum. 

Next month's traffic article will 
cover LosAngeles. 

yiiaa ,pawaa 
(Good Day.)-Fin.:: 

Get BOTH Short 
Waves AND 

Broadcasts 
Write us today 
for full details 

Ec1P.i 
Church, 

Helsingfors, "inland 
Visible many miles 

at sea 

Not so easy for all of us to read. But it is much 
easier to hear this cheery greeting and lively music 
all the way from Finland when you tune in on 
Helsingfors (Helsinki) with the THRILL BOX. 

Words and music from 20 different countries in a 
dozen different languages may be heard with the 
NATIONAL Screen -Grid THRILL BOX. This new 
Radio is full of new and ingenious features for your 
convenience and pleasure. 

1ATll©All 
4 -Tube THRILL BOX SW -4 

NATIONAL CO., INC., Malden, Mass. 

Est. ® 1914 

1000 
HOTELS 

POSITIONS 
OPEN 

Hotels, restaurants, clubs, apartment hotels, 
hosritala, institutions, schools and colleges 
everywhere need trained men. Over 70,000 posi- 

tion. a Manager, Assistant Manager, Stew- 
ard, Room Clerk, Auditor and scores of 

other executive positions, paying $2,500 to 
510,000 a year, open annually in hotels of 
the United States. Nearly one and three 
quarter billions of dollars' worth of 
NEW HOTELS, APARTMENT HOTELS, 
CLUBS end INSTITUTIONS being built 
this year will need over 200,000 trained 
men and women. Hotels start you at 
salaries up to $3,500 a year, with living 

g' usually included. 
Previous Experience Unnecessary 

xrou can have one of these fascinating, 
éo ne 5s tl 1 big -pay positions. Thru our Sim- 

plified Home Study Plan e quickly qualify 
you for a well -paid position. Age is no ob- 

stacle-young and old alike haveeq ualchancefor 
success. A common school education is all you need. 

We Put Our Students in Touch With Positions 
We Vein you and put you in touch with big opportunities. All of 
your training under the personal supervision of Clifford Lewis, who 
has been appointed Managing Consultant by over 300 hotels 
thruout the United States. Our students employed by leading 
hotels everywhere. 
Send today for Free Book. "Your Big Opportunity," explaining 
our Money -Back Agreement and showing how we can train you 
for one of these splendid positions. 

LEWIS HOTEL TRAINING SCHOOLS 
Clifford Lewis, President 

Room CE -3401 Washington, D. C. 
The Original and Only School of Its Kin l in the World 

OPPORTUNITY COUPON 

Proof 
of 

Our files are cr ned with 
letters like eee, which prove 
that the hotel industry is the 
field of big opportunity 
today. 

Auuxar H.LuRsc- I em 
very much pleased by my 

position auss, I 
came at xBu e in- 
crease in salary ar find- ingmualry day to WIC 
into actual practice the 

tinge learned from the 
Lewis Comae." 

o Goose - "I have been 
ed Assistant Manager 

of this 400 --room Apartment 
Hotel. I can never thank the 
Lewis School. enough for 
their aeaietance." 

Y 1' 

. 

g O 
O r i., 

°0 epportpdify 
o _ ; '. ; . 

Lewis Hotel Training Schools 
Room CE -3401. Washington D. C. 

tond the Free Book. "YOUR BIG 
OP- obligation. 

Name Name 

Address 

City State 
J.. 

Subscription Price Going Up 
I SAVE $ino to s5"-See Page 1146 

www.americanradiohistory.com



1134 Science and Invention April, 1930 

CELL -0 
PADI O 

Genuine Screen Grid radio with dynamic speaker 
and high grade cabinets for radio or radio -phono- 
graph combinations. 

Write today for free illustrated catalog 
of Radio and Radio Cabinets 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th Street 

CICERO, ILLINOIS 

Home -Study 
Business Training 

Your opportunity will never be bigger than your 
preparation. Prepare now and reap the rewards of 
early success. Free 64 -Page Books Tell How. Write 
NOW for book you want. or mail coupon with your 
name, present position and address in margin today. 

Higher Accountancy ['Business Corres. 
Mod. Salesmanship D Credit and Collection Traffic Management Correspondence 
Rail. Station Mgm't Modern Foremanship 
Law :Degree of LL.B. ['Personnel Mgm't 

D Commercial Law Expert Bookkeeping 
D I ndustrial Mgm't D C. P. A. Coaching 

Banking and Finance Business English 
Telegraphy Commercial Spanish 
Business Mgm't Effective Speaking 

DRailway Accounting Steootypy-Stenog'y 
D Paper Salesman's Training 

LaSalle Extension University, Dept 494-R, Chic - 

TOOL CHESTS 
Made by Gerstner 

Design, finish, con- 
struction make them 
the finest in America. 
30 sizes in free 
catalog. 
H. GERSTNER & SONS 
676 Columbia Street 

Dayton, Ohio 

Send To -day for the 
"Electrical Worker's Friend" 

An electrical book of 66 motor draw- /3.00 
ings with complete instructions fore J{ 
rewinding and reconnecting A. C. mo- 
tors. Special at 
Or write for full particulars of this valuable 

book 
SMITH & SMITH PUBLISHING CO. 

Dept. B, Valencia. Pa. 

Make a Chemical Nest of 
Serpents 

By Dr. E. Bade 
(Continued from page 1100) 

are again added. After cooling the needles 
will separate out. 

Another salt is Prussian blue, a precipi- 
tate obtained in the detection of nitrogen- 
ous material on decomposition of organic 
matter with metallic sodium. Place a small 
piece of metallic sodium in a small, 
hard test tube and heat gently to melt 
the sodium and so that a little vapor of 
sodium rises slightly above the melted 
metal. Then introduce a tiny fragment 
of substance to be tested for nitrogen and 
continue to heat until decomposed. Then 
add a few drops of alcohol to destroy any 
metallic sodium present and add a few 
drops of water. Filter and wash the test 
tube twice with a few drops of water. 
Then add a few drops of freshly pre- 
pared ferrous sulphate solution and a trace 
of potassium fluoride. This latter sub- 
stance acts like a catalyst and promotes 
the precipitation of Prussian blue if nitro- 
gen was present in the sample under test. 

The alkyl isocyanides or carbamines are 
liquids having a lower boiling point than 
the cyanides and they are characterized by 
an intolerable odor. Their structural 
difference is as follows: 

Methyl cyanide is CH,CN 
Methyl isocyanide is CHONC 
Methyl isocyanide, which boils at 58 C 

can be prepared by distilling a mixture of 
potassium hydroxide in alcohol, chloroform 
and methyl amine. To obtain the charac- 
teristic odor, which is enough, heat a mix- 
ture consisting of % a gram of methyl 
ammonium chloride, 2 cc of alcohol in 
which a small piece of potassium hydroxide 
has been dissolved and 3 or 4 drops of 
chloroform. It can also be prepared by 
distilling a mixture of silver cyanide and 
methyl iodide. One slight whiff of this 
odoriferous product is more than sufficient. 

In Amazing Stories 
for April 

THE GREEN GIRL (a serial in 2 
parts), Part II, by Jack Williamson. 
In the concluding chapters the author 
continues the pace set in the first 
instalment. The only intelligence we 
know of now is that which is housed 
in the human body. But is it really 
necessary for intelligence to have 
only such a habitation? Why might 
it not just as easily send out its in- 
fluence through some other force. 
"The Green Girl" will, we are sure, 
rank high in your favor, among which 
we unhesitatingly mention "The 
Moon Pool" and "The Skylark of 
Space." 

THE CONQUEST OF THE EARTH, by 
Isaac R. Nathanson. Although this 
story about an Andromedan in- 
vasion of the earth is by an author 
who is new to our readers, the story 
reads like an old favorite. Mr. 
Nathanson has not only made a care- 
ful check on his science, but he has 
the gift of fiction writing. And we 
know you will welcome the announce- 
ment that there will be more by him 
soon. 

THE METAL HORDE, by John W. 
Campbell, Jr. Here is another inter- 
planetary story by our young scien- 
tist author that is even better than 
his previous ones. We can leave it 
to Mr. Campbell to give us a unique 
tale, original in its conception and 
ingeniously worked out. 

THE FEATHERED DETECTIVE, by A. 
Hyatt Verrill. Under this author's 
skilful handling this tale has an in- 
dividuality that easily stands with 
the best scientific detective story. 
The green turacou and the change of 
color of its plumage when wet is a 
much debated subject among orni- 
thologists. Mr. Verrill knows his sub- 
ject. We feel no more need be said. 

.. I Was the 
Life of 

the Party 
IFRANKLY admit that until recently 

I was about the most awkward blush- 
ing wallflower who ever dared to go to a 
party. 
But my life has certainly changed. Instead 
of overhearing myself referred to as an 
"old oil can," it seems now as though the 
fellows and girls can't pay enough atten- 
tion to me. Now every time the gang 
throw a party they insist that I come. 
Don't think I'm bragging. I remember all 
too keenly what it felt like to be a lone- 
some dud in the midst of a lively crowd. 
And I'm so thankful to a certain Prof. 
Dunninger for my new found popularity 
that I am only too glad to give the credit 
where it belongs. 

Some time ago I read an ad just as you're 
doing now about Dunninger's famous book 
-"POPULAR MAGIC AND CARD 
TRICKS." As it cost only 50c with 
"money -back -if -not -satisfied" guarantee, I 
thought I'd try it. 
I received the book by return mail and was 
amazed to see how easy it was to do ma- 
gician's tricks. In short order I became 
expert in performing a dozen or more 
mysterious stunts that astounded every- 
one, myself most of all. 
At the next party I went to I gave a one- 
man show that simply overwhelmed the 
whole gang. For an hour or more I made 
cards fly, glass bowls disappear, coins van- 
ish, performed secret mind reading-in 
short, held my audience dumbfounded and 
completely mystified! 
You, too, can entertain and astound your 
friends-win greater popularity-experi- 
ence countless evenings of enjoyment with 
the more than 200 magic tricks this book 
explains in simple English and easy to 
understand pictures. 
Never before have you had a chance to get 
so much real pleasure and value for only 
50c. While we still 
have a few hundred 
books left- 

Clip 
and Mail 
Coupon 
TODAY! 

EXPERIMENTER PUBLICATIONS, Inc., 
Dept. 2504-Y, 381 Fourth Ave., 
New York, N. Y. 

I enclose 50c (in stamps, coin or money - order) in full payment for Prof. Dunninger's 
famous big 100 -page book-"POPULAR 
MAGIC AND CARD TRICKS"-which it is 
understood will be shipped to me by return 
mail. 

Name 

Address 

City and State 
I enclose 50e additional for which also 

send me the big complete illustrated book 
I have checked below: 

How To Win at Bridge 
Flying for Everybody 

D New Radio Trouble Finder ti 

i 
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MADE IN 
U.S.A. 

WO1LEiNSAK MICROSCOPE 

SOLVE the mysteries of insect, plant 
and mineral life with the Wollensak 

Microscope. Reveal to yourself the 
beauties of nature hidden from the 
unaided eye. One of these fine micro- 
scopes should belong to every student, 
dentist, physician, or scientist and 
should be part of the equipment of 
home, office, school, or laboratory. It 
gives a range of magnifications from 100 
to 250 diameters in steps of 25. Elabo- 
rately finished tilting stand, nickel trim, 
plush lined case, prepared slide, com- 
plete instructions. Ask your dealer, or, 
we will send you one postpaid. Money 
back guarantee. Lower powered Wollen- 
sak models $2.50 to $8.50. Catalog free. 

WOLLENSAX OPTICAL COMPANY 
875 Hudson Avenue Rochester, N.Y. 

Be an electrical specialist Gain quick succesula this most 
fascinating and profitatie field. Learn at National in the. 
center of tremendous electrical projects costing more than 
$100,000,000.00 - unlimited opportunities now. 
Practical, intensive training by National's job experience 
method in 6 to 9 months. All technical essentials included. 
School endorsed by leaders in electrical industry. You learn 
all branches of electricity; radio. Million dollar institution; 
all modern equipment and training facil. 
ides. Life scholarship. No age limit. Free 
employment service. Oser 17,000 success 
ful graduates. 23rd yeas. Big, illustrated BOOK 
84.page catalog sent FREE. Write today. 

NATIONAL 
Dept. 306EE, 4006 Sa. Figueroa, Los Angeles. Calif. 

AIRCRAFT 
WELDERS AND MECHANICS 

WANTED 
this Spring 

Enroll in our two Big Courses 
at the present low price of one. 
Learn Aircraft Welding and 

Airplane Motor Mechanics Now 
and get a double-barreled shot at 

the good aviation jobs this spring. 
AMAZING OFFER for short period 
Our big eombiu.tion comae offered .t the epeei.t low 

price of one. Gut in now before the price go.e up. Many of our 

ad 
are now 

me are Superintendents, 
excellent job. in aircraft factories at famous 

airports. perintendents, other. foremen. Write quick- 
Urn,coupon. 
NATIONAL AIRCRAFT WELDING SCHOOL 
116Alrcratt Building, Kansas City, Missouri 

Send me facts on welding courses and opportunities open 

Name 
Address 

MAKE MUCH MONEY 

i 

Making and Selling Tour Own Goods. Formulas by 
experts. Manufacturlag Processes. Trade Secrets. 
All kinds. All lines. Automobile Specialties. 
Cleaning and Polishing Compounds. Food Products. 
Toilet Preparations, etc. Send for interesting cat- 
alog, special circulars FREE. 

D. THAXLY CO., Washington, D. C. 

When Speed Makes Time 
Run Slow 

By Donald H. Menzel, Ph.D. 

(Continued from page 1102) 

from a few hundred up to several thousand 
miles a second. Of course there is nothing 
particularly exciting about the size of the 
figures. The curious thing is that prac- 
tically all of the nebulae appear to be mov- 
ing away from us; the farther distant they 
are, the faster their motion appears to be. 

Why do we not find as many nebulae 
approaching as are receding from us? 
Why do they apparently shun our society? 
And why does the rapidity of motion in- 
crease with distance? 

Let me digress a moment in a fairly 
close analogy. Try to imagine what might 
have passed through the mind of Columbus 
when he sat on the dock at Genoa and 
watched the ships sail out to sea and fade 
into the distance. There are two reasons, 
of course, why the ship grows smaller, 
(1) because of the increasing distance, and 
(2) because the ship is continually sink- 
ing below the horizon. 

Now, if Columbus had believed the earth 
to be flat, as did most of his contempo- 
raries, he would have had to ascribe all of 
the shrinkage in size to the first cause. 
Since the rate at which a ship sinks below 
the horizon increases with distance, he 
would have concluded that the ship was 
continually gathering speed as it faded 
from view. 

This is what Columbus might have de- 
duced, if he had believed in a flat earth. 
But the observations are much more simply 
accounted for on the supposition that the 
earth is spherical. 

P.-You are probably about to say, 
then, that the astronomer's observations 
of the nebulae may be taken to indicate 
that the universe is curved. That the ap- 
parently greater speeds may be an illusion, 
a sort of "horizon ,effect" in the great 
curved universe. 

R.-Right. There are several consistent 
solutions of Einstein's equations depend- 
ing upon the amount of matter in the uni- 
verse. If it were completely empty, it 
turns out that space and time are prac- 
tically Euclidean. We are saved the trouble 
of trying to visualize what this means be- 
cause, if it were true, we should not be 
here to think about it. The presence of 
the tiniest particle makes its presence felt 
at the farthest regions of space. There 
is a "puckering," and the universe becomes 
curved. The amount of curvature depends 
upon the amount of matter in space. 

Einstein studied the problem of a world 
well filled with matter. In this case space 
is curved, but the time axis is straight. 
De Sitter then investigated the question of 
a universe wherein matter is sparsely 
strewn. In this case he found that space 
and time enter the cosmic scheme on an 
equal footing, i.e., that all are curved- 
time and space rolled up into a ball, so to 
speak. Do not try to picture what such 
a universe would look like because it is 
impossible. What De Sitter showed was 
that, if his universe had corresponded to 
the actual one, the geometrical peculiarities 
alone would produce an apparent scatter- 
ing of the distant nebulae, much as the 
curved earth appeared to "scatter" Colum- 
bus's ships. Such a theory is in fair ac- 
cordance with observation. Dr. Zwicky, 
of the California Institute of Technology, 
has recently made an alternative sugges- 
tion to explain the recessional velocities 
of the nebulae. It remains for the future 
to decide which theory, if either, is cor- 
rect. 

MOULDING A 
MIGHTY ARM 

Get a 17 Inch Bleep 
Complete Course on Arm Building 

ONLY 25c 
Get an arm of might with the power 

and grip to obey your physical desires. 
Within 30 days you can now build your 
arm from a scrawny piece of skin and 
bone to one of huge muscular size. I don't 
mean just a 17 -inch bicep but a 15 -inch 
forearm and an 8 -inch wrist. This specially 
prepared course will build every muscle in 
the arm because it has been scientifically 
worked out for that purpose. You can 
develop a pair of triceps shaped like a 
horseshoe and just as strong, and a pair of 
biceps that will show their double head 
formation. The sinewy cables between the 
biceps and elbow will be deep and thick 
with wire cable ligaments. In that arm of 
yours, >the forearm will belly with bulk, 
and the great supinator lifting muscle you 
can make into a column of power, while 
your wrist will grow alive and writhe with 
cordy sinew. All this you can get for 25 
cents-send for this course today and with- 
in 30 days time you can have a he-man's 
arm built to be as beautiful, brawny and 
magnificent as the village blacksmith's. 

You can't make a mistake. The guarantee 
of the strongest armed man in the world 
stands behind this course. I give you all 
the secrets of strength illustrated and ex- 
plained as you like it. 30 days will give 
you an unbreakable grip of steel and a 
Herculean arm. Mail your order now 
while you can still get this course at my 
introductory price of only 25c. 

RUSH THE COUPON TODAY 
To each purchaser will be given a FREE 

COPY of THE THRILL OF BEING 
STRONG. It is a priceless book to the 
strength fan and muscle builder. Full of 
pictures of marvelous bodied men who 
tell you decisively how you can build 
symmetry and strength the equal of theirs. 

REACH OUT-GRASP THIS SPECIAL OFFER 

Jowett Institute of Physical Culture 
30-D Poplar Street, Dept. 17C, Scranton, Penna. 

Dear Mr. Jowett: I am enclosing 25c. 
Please send me the course "MOULDING 
A MIGHTY ARM" and a free copy of 
"THE THRILL OF BEING STRONG." 

Name 

Address 
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A tip ...from 
Andrew Carnegie 

ASKED to explain his phenomenal success, Andrew Carnegie 
blandly attributed it to his ability to get men to work for 
him who knew more than he did. 

And that's a formula for success. Nobody who is really 
successful does all the work himself. He employs other people's 
minds and efforts. 

Do you do the same in the intricate business of running 
your home and taking care of your family? You can quite 
easily. 

You can employ specialists in diet; you can serve the master 
dishes of famous chefs; you can have the advice of style 
authorities in selecting your clothes, of whole electrical labora- 
tories in buying household appliances, by reading the adver- 
tisements. 

All the newest knowledge-knowledge millions of dollars and 
years of effort have won-is contained in the advertisements. 

If you will use the advertisements in this magazine as Andrew 
Carnegie used men who knew more than he did, every dollar 
you spend will be spent wisely, economically, and will return 
full measure of satisfaction. That's the way to be a success 
in the greatest business in the world-making a home. 

It pays to read the advertisements 

win a prize? 
Here's your chance! Every 

year we spend over $150,000.00 on 
prize offers to advertise our business. In 

this new offer 150 grand prizes totaling $6555.00 
will be given to the fortunate ones who solve our 

puzzle correctly and win. Here it Is- 
FIND THE "DIFFERENT" AUTO! 

The 16 cars in the circle all look alike. 15 of them are 
exactly alike-but one is different from all the rest. That's 
the trick for you! Find this "different" car if you can- 
and mark it. The difference may be in the fenders, bumper, 
name plate, radiator, or top. Be careful now-because win- 
ner must solve puzzle correctly first in order to 

WIN BUICK SEDAN OR $2000.00 CASH 
A magnificent list of 150 Grand Prizes-$6555.00 in ail! Lucky first prize winner 
has choice of new 1930 Buick 4 -door Sedan or cash if preferred. Also four 
other fine new Sedans, radios, victrola, etc., in big prize list. Duplicate prizes 
awarded in case of ties. All actively interested who have answered cor- 
rectly will receive prizes or cash rewards. 

$705.00 FOR PROMPTNESS 
Don't delay-act this minute! Solve the puzzle correctly and receive at 

p once Certificate good for $705.00 if you are prompt and win first prize, 
making total first prize worth $2000.00! This is the only puzzle to 

solve. Any man, woman, boy, or girl in the U. S. A., outside of 
Chicago, may submit an answer. 150 of the people who take 
up this offer are going to win these splendid prizes. Be one 

of them. Send the number of the different' auto in 
a letter or post card today. Nothing to buy, so sen 

no money. But act promptly! B. n BLACK, 
500 R. Dearborn St.. Room 76 

Chicago 
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ake an Attractive Day Bed 
By H. L. Weatherby 

(Continued front page 1106) 
straight in gluing. The cross rails and 
the vertical spindles are set with mortise 
and tenon joints. 

In order to insure a good steady finished 
job, sturdy bed locks must be secured to 
attach the rails to the head and foot boards. 
These may be purchased from furniture 
houses and come in various styles. They 
may be riveted, bolted or welded to the 
frame of a set of steel springs, or they 
may be attached by bolts to a wooden 
frame and side rails dispensed with. No 
matter what style of lock is used, it will 
call for some mortising and fitting, and 
this should be done before the finish is 
applied. 

The finish will, of course, depend upon 
the material used and the other furnishings 
into which the Studio bed is introduced. 
The writer recommends either mahogany 
or walnut stain with a rubbed varnish 
finish, as being highly satisfactory. Where 
it is possible to finish work in a lathe. 
the rubbing part ceases to be drudgery. 
Of course it is entirely feasible to do the 
finishing on the turned portions in this 
manner and assemble afterwards. Glue will 
not stick to a varnished surface. In most 
cases, however, it would probably be better 
to assemble before finishing is undertaken. 

With a comfortable mattress, a bright 
colored, or old fashioned spread thrown 
over it, and some inviting cushions on it, 
the builder will view with considerable 
pride either of these day beds, when the 
job is finished. 

Dancing Down the Centuries 
By Jo La Spina 

(Continued front page 1101) 

in a dry corner until the paper has be- 
come stiff and dry, then pull out. Fix 
the two halves together and place the 
strips of paper so that they connect 
the two parts. Secure some stiff copper 
wire, make a loop at one end and push 
it through the paper head. Then insert 
another through the top and make a 
loop at that end. Take some water 
colors or oil paint and paint the head. 

There are two methods of construct- 
ing the rest of the marionette. One of 
them is carving the two separate por- 
tions of the body and also the arms 
and legs from wood, and connecting 
them by means of eye -screws and 
leather hinges. This method will be- 
come apparent if the drawing to scale 
is followed and the various parts of the 
body connected as shown. The second 
method is to make the marionette from 
cloth. This may be done by securing 
a few yards of nainsook (white ma- 
terial) at any dry goods store, and also 
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LEARN 
BY DOING 

Every phase of all 
branches 

ELECTRICITY 
taught by 

Actual Practice 
In America's foremost and 
oldest institution for trade 

training 
A Special Course in 

Mechanics and Electricity 
for Automobiles, Aeroplanes 

and Marine Engines 
Individual Instruction 

Start Any Day 

Write for FREE 64 -page catalog 

THE NEW YORK 
ELECTRICAL SCHOOL 

29 West 17th Street New York City 

AN 

EASIER Way 
to Popularity 

PLAY your way to favor with a 
sweet -toned, easy -playing Pan- 
American. You learn popular 
music quickly. Fun_ popularity, 
increased income ! Choose any 
instrument -Pan -Americans are 
the only complete line of na- 
tionally -advertised, factory guar- 
anteed, moderately priced instru- 
ments made. Free Trial; write for 
literature; mention instrument. 

PAN-AMERICAN 
Band Instrument and Case Co. 

405 Pan-American Bldg. 
Elkhart, Ind. 

M 
O 
N 
E 
Y 

- MAKE BIG MONEY 

62,4 
Packed on ind_vidual cards s,üh 
instructions. ¿ample. Sc rush $3.00 per - 
Gross or $1.00 per Dozen. NEW METHOD 
MFG. CO., Desk SI -4, Bradford, Pa. 

Just out. Lights gas instantly with- 
out spa'ks or flame. Sells like wildfire 
wherever gas is used. Retails for 25e. 

MYSTERY GAS LIGHTER 

J lUUIIU(]N 

M 
o 
N 
E 
Y 

WORKSHOP 
Electrically Operated 

This Complete Mac Workshop 
Now Sent on 10 -Days Free Trial 
Send now for details about this big, powerful, sturdy equip- ment. 36" lathe 8" sae, 4" jointer, 1-3 Horse Power Motor, Jig Saw, and all units for a complete motorized workshop. Easy to operate. Shipped on approval, ready to_plug into light socket. Plans aid instructions furnished. Unusually low prices and convenient monthlyterms. G 1:T DETAILS 

Midland Appliance Corporation 
Dept. 1649 225 I4. Michigan Avenue, Chicago 
Please send details. 

Name 

Address 

a roll of cheap cotton (absorbent cot- 
ton). Each portion of the body, including 
the chest, lower portion of the body, 
and the arms and legs, is cut out in 
two parts. All of these are stuffed with 
cotton and stitched together. The center 
of the arms and legs is left unstuffed 
so as to permit moving. Before the 
chest is stuffed, insert three wires 
through the cloth in the form of a 
triangle. These wires when looped will 
act as the connecting points for the 
arms and the head. Connect the various 
portions of the body with white bias 
tape. The hands and feet are made of 
wood and are glued to the legs and 
arms. 

The strings are tied to the screw -eyes 
on the puppet, corresponding to the 
numbers given and then connected to 
the controller. For costumes, the best 
material available is silk, as it is light 
and does not interfere with the move- 
ments of the puppet. A suitable stage 
may be made by stringing a wire across 
a doorway and overlapping three 
separate black curtains so as to form 
the usual theatrical curtain. A piece of 
wall board may be used to form the back- 
ground. 

The art of marionette making and 
puppet acting has been known for many 
centuries. Ruins discovered in the 
tombs of the Ptolemies in Egypt have 
disclosed dolls and puppets which 
probably were used to amuse the chil- 
dren of ancient times. Ancient Greece 
and Rome also were familiar with this 
form of entertainment though they 
never adapted draina to it. It was, how- 
ever, the East-India, Java, and China- 
which contributed most of the advance- 
ment in the art which has amused both 
children and adults for many centuries. 
In most of these countries puppet act- 
ing was, and still is, relegated to the 
portraying of religious drama. In Java 
the puppets are made as large as two 
feet high and fashioned into many 
grotesque forms to interpret the 
symbolism of religious feasts. 

Puppet acting was brought into West- 
ern Europe in the Middle Ages. It was 
used mainly to portray religious draina, 
and rapidly spread to Italy, Germany and 
Prance. 

U.S. 
GOVERNMENT 

JOBS. 
$1260 to 

$3400 YEAR 

Men-Women 
18 to 50 

PICK YOUR JOB 
Railway Postal Clerks 

City Mail Carriers 
City Post -Office Clerks 

General Clerks 
Census Clerks 
STEADY POSITION 

These are steady positions. Strikes, poor busi- 
ness conditions, lockouts or politics will not affect 
them. U. S. Government employees get their pay 
for twelve full months every year. There is no 
such thing as "HARD TIMES" in the U. S. 
Government Service. 

$1,900 TO $2,700 A YEAR 
Railway Postal Clerks get $1,900 the first year, 

being paid on the first and fifteenth of each month. 
$79 each pay day. Their pay is quickly increased, 
the maximum being $2,700 a year. $112.50 each 
pay day. Travel On 

Uncle Sam's 
Pay Roll 

Railway Postal Clerks, like all Government employees, 
have a yearly vacation of 15 working days (about 18 days). 

On runs, they usually work 3 days and have 3 
days off duty or in the same proportion. Dur- 
ing this off duty and vacation their pay con- 
tinues just as though they were working. 
They travel on a pass when on government 
business and see the country. When away 
from home they get extra allowance for hotel. 
When they grow old, they are retired with a 
pension. We expect Spring examinations 
throughout the country. 

CITY MAIL C.%RR1ERs 
POST -OFFICE CLERKS 

Clerks and Carriers now commence at 
$1.700 a year and automatically increase $100 
a year to $2.000 and $2,300. They also have 
15 days paid vacation. Early examinations 

will he held in many places. City residence Is unnecessary. 
GENERAL AND CENSUS CLERK 
(Open to men and women 18 or over) 

Salary $1.260 and $1,440 to $2,500 a year. Pleasant 
general clerical and filing work in the Census and other 
government departments at Washington, D. C., and other 
cities throughout the country. 

IS YOUR JOB STEADY 
Compare these conditions with your present or your 

prospective condition, perhaps changing positions fre- 
quently. no chance in sight for PERMANENT employ- 
ment; frequently out of a position and the year's aver- 
age salary very low. DO YOU GET $1.900 EVERY 
YEAR? HAVE YOU ANY ASSURANCE THAT A FEW 
YEARS FROM NOW YOU WILL GET $2,300 TO 
$2,700 A YEAR? 

YOU CAN GET THEM 
These positions are not hard to get. Country resi- 

dents and city residents stand equal chance. Experi- 
ence is unnecessary, and political influence is not per- 
mitted. Let us show you how. 

GET FREE LIST OF POSITIONS 
Fill out the following coupon. Tear it off and mail it 

today-now. at once. 
DO IT NOW-This investment of two rents for a postage 

stamp may result in your getting a Government Job. 

ri 
FRANKLIN INSTITUTE, 
Dept. G 177, Rochester, N. Y. 

Rush to me entirely free of charge (1) a full description 
of the position checked below; (2) Free Copy of 32 -page 
illustrated book, "How to Get a U. S. Government Job"; 
(3) A list of the U. S. Government Jobs now obtainable; 
(4) Send particulars telling how I can get the position I 
have checked. 
E Railway Postal Clerk ($1,900-$2,700) 

Postoflee Clerk ($1,700-$2,300) 
City Mail Carrier ($1,700-$2,300) 
Rural Mail Carrier ($2,100-$3,300) 
General Clerk-Census Clerk ($1,260-$2,500) 
Inspector of Customs ($2,100 -Up) 

Name 

Address 
Use This Coupon Before You Mislay It. 

www.americanradiohistory.com



1135 Science and Invention April, 1930 

6 BIG 
AUTO 
BOOKS 

All Shipped 

FREE 
ON APPROVAL 

New 1930 Edition 
Whether you are mechanic or 
helper, expert or student, auto -owner 
or driver, if you're interested in 
autos, by all means take advantage 
of this opportunity to see the latest 
and most complete work on autos 
ever published. Written by a large 
group of America's greatest automo- 
tive engineers. Simple enough for 
men with little schooling to under- 
stand, yet in daily use by hundreds 
of engineers, service -station super- 
intendents and foremen as an au- 
thoritative REFERENCE Cyclo- 
pedia. 

Aviation 
Motors 

In addition to 
being a com- 

plete cyclopedia 
of automobile 
engineering 
these books con- 
tain over 100 

e;ge, 
on A,;atinn 

otore. brinsine 
to teen est 
a d °latest i,,h,r. 
/nation obtainable. 

YOU Can Fix Any Car 
You ran take out "play" in differential. You can kill 

the "shimmy" in steering. You can reset TIMING. 
You can put your finger on engine trouble without guess- 
ing or tinkering. You can pull the starter off and fix 
it. You can adjust and repair transmission, engine, 
rear axle. bearings. THESE BOOKS TELL 110W, 
and they tell you how to do any and every auto job right 
the first time. 

Nearly 3,000 pages, over 2.000 illustrations, wiring 
diagrams. equipment, charts, etc., and so nesv that they 
cover all the latest developments such as FRONT 
WHEEL drives, etc. 

Amazing FREE Offer 
There are no strings to this offer, it means just what 

It says-mail the coupon and the books will be sent to 

Jiffindex you for free examination. If Jiffy ex after 10 days' use, you want to 
You don't have to keep them, send only $2.00, 

read the books through, then $3.00 per month until the 
the special Jiffy Index special law price is paid. Other - 
enables you to put your wise return the books at our 
finger on the informa- expense and you will oste us 
t ion wanted in a jiffy. nothing. - 

American Technical Society, Dept. A-425 
Drexel Ave. at 58th St., Chicago, Illinois 

I would like to der the new 0 volume 1930 edition of your auto- 
mobile hooks but without a obligation to buy. I will pay the 
few cents delivery charges and will examine the books and re- 
turn them at your expense in 10 days uniessal like them, in which 
ease I will send you $2.00 then and only $3.00 per n m th until 
the special price of only 524.50 ie paid. You are to in elude free 

salting membership certificate the American Technical 
Society. Send uat o'e oso 1930 aliti on. 

e 

Name 

Street 
it3' 

Employer's Name 

f:mploye's Address 

State 

Boys-send 65c. Big kit includes 3 famous 
SOLAR Detroit Model Airplane Fliers Club 
plans and complete instructions for building 
Biplane, Tractor and Pusher, plus all materials 
for making all 3-balsa blocks and sticks for 
blades, spars, ribs. fins Japanese paper; rubber 
motor; wire; glue; {canna oil-everything. 
Great fun to build- guaranteed to fly. Send 
money order TODAY (65c); no stamps. 
COLLINS PLOW COMPANY, Dept. 211, Quisey, III. 

STUDY AT HOME 
Become a lawyer. Legally trained 

men n high position. and big 
en 
win 

business and public life. 
Be independent. Greater opportuni- 

rtltions arehheaded by men with legal 
training. Earn 
$5,000 to $10,000 Annually 

We guide you step by ate,. You can train at home dur- 
ing 

fumed. 
Degree 

ram ing attoriey.o every 
Late. We 

studentsurniah 
all text material. including fourteen -volume 

aw Library. Low cost, easy terme. Get our valuable 64 -page 
'Law Guide" and "Evidence" books FREE. Send for them NOW. 

LaSalle Extension University, Dept. 43844, Chicago 
The World's Largest easiness Training Institution 

Book Reviews 
By T. O'Conor Sloane, Ph.D. 

THE UNIVERSE AROUND US, by 
Sir James Jeans, M. A. D. Sc. F. R. S. 
The Macmillan Co., New York, 339 
pages. 
This monumental work is so delightfully 

written in a style which, while somewhat 
familiar, breathes scientific accuracy in 
every word, that the best way to review 
it is to tell our readers to get the book 
and read it for themselves. It is a marvel- 
ous account of modern astronomy. It is 
fair to say that of all the branches of 
natural science, astronomy is one of the 
leaders and especially meritorious and re- 
markable in being so, because astronomers 
are dealing in their observatories with ob- 
jects millions and millions of miles away 
from us. \Ve are told in this work of 
stars whose temperature is so high, that 
the atoms of matter are wrecked in the 
intense heat. Protons and electrons are 
separated and the star acquires a specific 
gravity of the nuclei of its atoms which 
it has wrecked or destroyed. This ac- 
counts for the enormous specific gravity 
of some of the stars. Radiation is de- 
scribed. In the intense heat of the stars 
and the wreck of atoms, radiation is cre- 
ated or produced and goes off into space. 
No one can say whatever becomes of it. 
On account of this, all the stars are losing 
weight, possibly in some cases with the 
simultaneous picking up of weight from 
other sources. Taking our own star, the 
sun, as an example, it is found that it is 
losing at the rate of an enormous num- 
ber of tons of matter per day. Even 
the earth is losing weight, but on account 
of its low temperature, the loss is infin- 
itesimal, only a few tons per day. One 
interesting conclusion reached is that there 
are very few non -luminous stars, or stars 
which cannot be seen. This is a very 
remarkable conclusion because it touches 
on our planetary system, which has the 
planets and the satellites all non -luminous, 
revolving around the sun, and why should 
not the same thing be repeated everywhere? 
Yet, Professor Jeans inclines to the belief 
that non -luminous or obscure stars are 
very rare. In some books an attempt 
is made to popularize the subject by giving 
it a semi -humorous touch and this we say 
with a particular book in mind. But, as 
Edward Slosson, whose lamented death 
occurred very lately, in his chemistry has 
carried a slight touch of humor through 
it without lowering it, Professor Jeans, 
while giving it a thoroughly popular cast, 
abstains from any attempt to be unduly 
humorous. 

EXPERIMENTAL SCIENCE, being a 
Series of Simple and Surprising Ex- 
periments in Mechanics, and Other Sub- 
jects, Heat, Light, Magnetism and 
Electricity. By A. Frederick Collins, 
F. R. A. S. D. Appleton and Co., New 
York, pages XVI -280. 
This is quite a charming little book of 

simple experiments addressed undoubtedly 
to readers of a scientific turn of mind. 
The illustrations have been all drawn by 
the author, and to the writer of this re- 
view there is a considerable charm in this 
system of illustrating simple books of 
experimental work, which he would like to 
see followed more extensively. The book 
treats of six divisions of physics; of course, 
more or less of the old classic physics, 
which lend themselves beautifully to ex- 
periments. Space does not permit of us 
giving a full description of the matter in 
the book. It has an excellent index. 

- f, ern -- 
(Additional 'Reviews on page 1143) 

FREE BOOKS of 
BUSINESS HELPS 

We publi.lt mar 200 lime Study Books, earls a complete 
treatise of its subject. We base one or more for you. 
Books on 

E Commercial Art D Decoration 
Lettering Automobiles 

E Advertising Battery Work 
E Sign Making Electricity 
E Radio Carpentry 
E Aviation E Building 
E Painting Contracting 
E Silk Screen Process E Sheet Metal Work 
and many other subjects. All fully described in our 
FREE CATALOG. Cheek the subjects in which you are 
Interested and write today. 

FREDERICK J. CRAKE & CO., Publishers 
Room 510-179 No. Michigan Blvd., Chicago 

Drake books are for sale in all book stores 

TOBACCO HABIT 
SHED 

QUICK, SURE,BANI LASTING RESULTS 
In most cases. Tobacco Redeemer relieves 
craving for tobacco:completely in a very few days. 
An absolutely safe, dependable, and thoroughly 
reliable treatment. No matter how long the habit, 
or in what form used, all craving for tobacco usually 
vanisheswhen this pleasant, inexpensivetreatment 
is used according to simple directions. Your money 
returned without argument or question if not 
satisfied. Write for free ex lanatory booklet and 
proof of what Tobacco Redeemer has done 
for men addicted to the tobacco habit. Send post 
card or letter today. 

NEWELL PHARMACAL CO., 
Dept. 884 Clayton Station St. Louis, Mo. 

HOW TO OBTAIN 
A Better Looking Nose! 

'Improve your personal appearance 
My nesv Model 25 Nose Shaper is 
designed to improve the shape of 
the nose by remoulding the car- 
tilage and fleshy parts, safely, and 
painlessly. This is accomplished 
thru the very fine and precise ad- 
justments which only my patented 
Model 25 possesses. Results are 
lasting. Can be worn at night, or 
during the day. Money refunded 
if not satisfied after thirty days' 
trial. Write for free booklet to 

M. TRILETY 
Pioneer None Shaping Specialiet 

Dept. 136 Binghamton, NLV. 

DEAFNESS IS MISERY 
Multitudes of persons with defective hearing 
and Head Noises enjoy conversation, 
go to Theatre and Church because they 
Use Leonard Invisible Ear Drums which 
resemble Tiny Megaphones fitting 
in the Ear entirely out of sight 
No wires, batteries or head piece 
They are inexpensive. Write for 
booklet and sworn statement of 
the inventor who was himself deaf. 

A. 0. LEONARD, Inc., Suite 685,70 5th Ave., New Yerk 

Factory to Rider 
Save $10 to $25 on the Mead Bicycle you 

3Olect from 44 Styles, colore and sizes. 

Days' Free Trial 
We lagoon e proval.lf not satisfied 

after trial return the hic le. EASY PAY- 
ENTS. $5 down on RANGER Bicycles. 

a 1iCslalienceh Write for marvelous new i prices, wonderful SOday trial offerandterms. 

Mead Cycle Company Write n5 
or 

Dept. M107, Chicago free catalog 

Send roar same and address for tree booklet giving interesting in. 
formation and vital facts about Advertising. Find out how we 1r pees 
you at home in your 6 e time. for the oopportunities open in this 
fascinating iunineen. actical work. N text books. Old eatah- 

e fished 
aiwape wanted Write today eNo obligation. 

Jest the plea Yeti 

PACE - DAVIS SCHOOL. OF ADVERTISING 
Dept. 1424, 3601 Michigan Ave.; Chicago, U.S.A. 

Write for Information Aboút the NEW 
H -F -L MASTERTONE 

Laboratory -Made Receiver 
The year's outstanding Radio Achievement 

HIGH FREQUENCY LABORATORIES 
28 N. Sheldon St., Dept. 26, Chicago, III. 
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Deep Sea Surgeons Mend 
World's Nerves 

(Continued from page 1097) 

and make the final splice, restoring the 
fast cable to service. 

In this section the cable was 13,200 feet 
beneath the surface. The Cyrus Field, 
built for shallow water repair work, had 
never before picked up a cable lower than 
6,000 feet in any weather. Midwinter 
cable repair in the Atlantic is so difficult 
it is rarely attempted, especially at such 
great depths. The feat of the Cyrus 
Field, and of the Lord Kelvin, which 
laid 100 miles of cable in weather con- 
ditions approaching a gale, was hailed as 
an engineering achievement. 

Such work would be impossible without 
every aid known to science. The ships, 
for instance, were aided in locating their 
positions by electrically driven deep-sea 
sounding machines which show the depth, 
nature of bottom and temperature on the 
ocean floor. Knowledge of the depth aids 
in finding the location, the character of 
bottom determines the type of grapnel to 
be used, and the temperature indicates 
what allowance should be made for this 
factor in repairing the cable. 

Another ins:rument used is the Sonic 
depth finder, which sends sound impulses 
in the water so that they strike the ocean 
bottom and are reflected upward again 
to the surface. The depth is measured 
by the time it takes for the echo to return. 

The great danger of stretching the cable 
too tightly or allowing too much slack is 
one of the major difficulties. The rise and 
fall of the ship on a moderately rough 
sea may snap the cable. If so little slack 
is allowed that the cable is suspended be- 
tween two submarine mountains, the re- 
sult may be a strain that will cause a 
break. 

Experts in all of the various steps in the 
work are on board each ship. The joiner 
who splices the central copper wire or con- 
ductor must know his work. Equally dif- 
ficult is the application of successive layers 
of copper tape, permalloy or numetal, 
gutta percha, jute, steel armor and tarred 
hemp cords. 

Even the health of the men who work 
the hot gutta percha is important. A joiner 
whose perspiration is acid, for instance, 
would cause the gutta percha to harden 
and develop a fault. Even an imprisoned 
air bubble will later cause trouble, as the 
pressure is 8,080 pounds per square inch 
at a depth of 18,000 feet. 

Hangs by a Human Hair 

FOR every be -barnacled cable in the 

ocean deeps there is maintained a dupli- 
cate on land, not in miles of cable but in 
"electrical resistance stages" in large num- 
bers. Since moisture affects the delicate 
balance of this phantom cable, these 
"stages" are kept in a room like a refrig- 
erator vault in separate compartments in 
the room constructed of insulating ma- 
terial like ice boxes. This room is main- 
tained without moisture by use of the 
thermostat, electric fans and lime, which 
absorbs moisture. This phantom cable 
makes possible the sending of messages in 
both directions over one cable, or as the 
experts say, it helps to "balance" the cable. 

To say that operation of the cables of 
X13 the world hangs by a human hair would 

be to exaggerate, but the hair does play 
an important role. The hair hygrometer, 
which operates by the contraction and 
expansion of a human hair in the presence 
of moisture, guides the maintenance of 
temperature in the phantom cable room . 

so that the delicate balance is preserved..' 

AT HOME IUNDREDl_ COOífÉ 
TRAINED ENARE 

MAKING r'60 to >/00 A WEEk 
Why don't you get into Electricity, too? It's today's great Oppor- 
tunity for you and every other man who is sick and tired of strug- 
gling along on small pay. Hundreds of "Cooke Trained Men" 
who were no smarter than you when they started now make $3,000 
to $g,000 a year-and some make even more. 

LEARN AT HOME IN SPARE TIME 
Learn with the famous L. L. COOKE "Work Sheet and Job Ticket" Method. It's simple, it's thorough, it's practical. It's 
just like actual shop experience, yet it's all done right in your 
own home with the Big Complete Outfit of Tools and Apparatus 
given to you without extra cost. And it's done in your spare time, 
Without quitting your present job or losing a single hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 
You don't need previous experience-you don't need higher 
education to learn Electricity the L. L. COOKE Way. If you 
can read and write, that's enough. This great Training is amazingly 
clear and simple. There's nothing like it anywhere. It's the Train- 
ing with hundreds of successful graduates; it's the Training that 
has put many loen on Easy Street; it's the Training for YOU. 

GET STARTED-MA IL COUPON 
"Cooke Trained Men" are the "Big Pay Men" everywhere. $60 to $Too a week is what many of them are making. That's the 
kind of a job for you. Get started under the famous L. L. COOKE 
Money Back Agreement. Act today to increase your pay. Send 
coupon for Big FREE Book, "Secrets of Success in Electricity." 
Mail coupon now. 

L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 404, 2150 Lawrence Ave., Chicago, DI. 

L. L. Cooke School of Electricity, Dept. 404. 2130 Lawrence Ave.. Chicago, 111. 

Send me entirely free and fully prepaid. your book "secrets 
of Success in Electricity; with particulars about your Home 
Study Course in Electricity. 

Neme 

Address 

City ....... _ 

?he t Cooké7"raíneaEMan is tfie'B4I PayMari 

State 

8BLUE PRINTS 
AND WORKING DRAWINGS OF 
WORKBENCH 6 FURNITURE 

"POWER 
j0SeWORKSHOP 

This book conta io< vi, luit isle itif, rtlaitiun for those inter- 
ested in learning how to get the most out of power (electric) 
tools, either for home workshop use or small shop operations. 

It tells in simple terms the best method of setting up a 
kf 

home workshop. 
Chapters on the use of a wood turning lathe. Use of the 

rr1A o 

dado and circular saw. Operating the jig saw, jointer, belt 
sander, etc. wood Joints and how to make them, illustrated. 
T'ses for the flexible shaft illustrated. Also eight blueprints 
with specifications and bill of materials of useful furniture 

sy to make. 50 
to day "THE DR, MANUAL" 

By the Manufacturers of "DRIVER"PowerTool 

If 

Walker -Turner Co., lee., 70 York St., Jersey City, N. J. 

STREET ........................C......TATF. ........ .......... 
TOR' .... 
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Young Man- Here's 
Your Opportunity 
to MAKE BIG MONEY 

SAWS 
Fl LED 
[OLE, FILEQS.VICE 

0 Start in Business 
for Yourself Now! 

The Foley Model F-5 
"3 -Way" roá1 % Saw Filer 
Nothing else like it in the world. Files 

hand, band and circular saws automatically 
with such mechanical accuracy that they cut 
faster and stay sharp longer. Better than the 
most expert hand filing. Easy work to file 5 

to 6 saws an hour. No experience necessary- 
even boys of 14 are operating the Foley. 

No Canvassing 
You can get all the business you can handle 

from carpenters, contractors, schools, saw 
mills, factories and every other kind of busi- 
ness. Lots of men are making big money 
filing saws on the Foley. "I have 262 school 
saws 1n my shop now besides many others," 
says Mr. 51. S. Gray. Send for free plan that 
shows you how to build a permanent, well 
paying cash business of your qwn. Start in 
spare time if you wish. 31 iii the coupon 
below today. 

Mail rut on for FREE PLAN 
FOLEY MANUFACTURING CO.. 
1504 Foley Bldg., II Main St.. N. E., 
Minneapolis, Minn. 

Please send me free plan showing how I ran make 
big money and start my own business with the Foley 
Name 
Street 

B,s Tt.ttU sly I ". ít¶5. I ran 
ma tit ,.I f ion 

aweri i11FREE Bo N. 'H ow To Be 
eudene a Good vemm3o... li. rpeeiu,the 

and t^Ils how others mastered sen ..in by the 
Tamblyn System You will the elegantly 
written e and if you 

Your tutor 
to pay -noet- 

w'riteatoday for book. p e1v. Ta -drive. tad Ridge Ridg., Kane°. ri(" -o. 

Contentment and 
Happiness Certain with the 

COLONIAL DAMPER 
IN YOUR FIREPLACE 

Avoids smoking and cracks in faring that ruin a fireplace. 
Happiness and contentment In front of an open fire assured 
when your fireplace is equipped with this perfected draft 
control. Product of firm famous for twenty-five years. 
Your architect, contractor or dealer will assure you of 
the recognized superiority of the Colonial Damper-the 
only damper made that takes up heat expansion. 
Send 10e in stamps for Fireplace Plan Book and Helpful 

Information. 
COLONIAL FIREPLACE CO., 4631 Roosevelt Road, Chicago 

Help Your Trees 
Get Their Vitamines 

By Evelyn Smith 

(Continued front page 1088) 

for evergreens and for hedges. All ever- 
greens may be sheared in the spring, if you 
use great care to preserve the outlines in a 
distinctive fashion and restrain from too 
much exuberance in the way of fancy 
shapes. There are certain flowering 
hedges which must he done in the spring, 
although the favorite privet hedge may 
be sheared at any time in the year. A 
hemlock hedge is best done in May or 
June, just as the young growth is starting. 

If properly planted in good soil, the 
average tree is much better left alone by 
the amateur tree owner. Taste in trees 
and their development is as indi- 
vidual as is taste in furniture or in 
motor cars. Select and trim your own 
trees according to your own requirements 
and rely on the advice of reliable tree ex- 
perts rather than on the notions of the 
neighbors. When your friend tells you 
that your favorite tree should have some 
big branches sawed off, remember that 
cutting a tree branch requires definite 
knowledge in order not to cut or tear 
either the bark or the limb. The cut itself 
must be properly waterproofed and painted 
to prevent encroachment of wood decay- 
ing fungi or other tree diseases. The 
amateur should no more attempt to tamper 
with serious tree trouble than he should 
attempt to do a little surgical work on 
his own person or to fill his own teeth. 

I almost wept last spring when I saw a 
beautiful apple tree that had been literally 
done to death by an amateur, whose zeal 
with the pruning shears had outrun his 
knowledge of tree culture. The more he 
proudly pruned, the more he set back the 
lovely old tree, for he was blithely remov- 
ing all the new fruit spurs. He thought 
that because they were a trifle twisted and 
seemed to be ingrowing that they must be 
removed. It was useless to tell him that 
he was ruining what should be one of the 
choicest trees in his orchard. It was his 
tree and he thought he knew. But owner- 
ship of a tree is no excuse for its mal- 
treatment. 

At Amawalk we prune our trees earl 
year in order that the branches will not 
spread too much for efficient handling 
when shipped ; but as some of our trees 
are from 70 to 75 feet in height and weigh 
approximately 20 tons this is a prime 
necessity. Root pruning also requires a 
regular program and should never be at- 
tempted by one who is not thoroughly 
qualified, for it takes a full year to prop- 
erly make the root areas smaller, more 
compact and fibrous and ready for tree 
moving. It is not a job for the amateur, 
for when root pruning is done a certain 
amount of top pruning must accompany 
it to preserve the proper balance necessary 
in tree health. 

Bear in mind that winter pruning pro- 
motes growth and summer pruning re- 
tards growth and have your plans for 
trimming carefully thought out for months 
ahead. Do no trimming of trees hastily. 
You can always rake leaves or mow grass 
or study garden catalogues to mitigate 
that early spring trimming itch-which is, 
at the final analysis, only a desire to get 
out into the fresh spring air and promote 
your self-respect by having something to 
show for it. 

A beautiful tree is like a beautiful jewel 
-far too valuable to risk injury from 
amateur hands in its proper treatment and 
care. 

Your `frees 
Should be 

TRIMMED Scientifically 
Ihoi, i; no task to tree- 

trìonuing when Bartlett 
Pruning Implements are 
used - endorsed everywhere 
by expert horticulturists. 
POLE SAW No. 44-(curve 

saw cuts freely) S ft., 
$4.40. Other lengths up 
to 16 ft., $5.60. 

Lttl'I'ING SHEARS No. 
777-(uill not wound the 
bark) 26 inch, white ash, 
highly tempered steel, 
$3.50. 

POLE TREE TRIMMERS 
No. 1It-(compound lever, 
easy cutting) 6 ft. pole, 
$5.50. Other lengths up to 
16 ft., $7.20. 

Ask for Complete List and Booklet 16 

BARTLETT MFG. CO. 
3)23 Grand Blvd. Detroit, Mich 

Andy Saone% 
Talks to Reed Players. 
Get this Free Book! 
On the air tonight, and every night, 
Andy Sannella is earning a fabulous 
salary with his Selmer Sax. In his book 
of "Advice to Saxophone Players," he 
gives more valuable information \\ than i n ten private lessons. This 

ªp#.ü/ 
took also contains Talks to 

,r .i Clarinetists by Alexandre 
Selmer. Send for free copy. 

If vou will mention the instnt- 

asent 
You play, w will send 

lso, free samples of our 
. AlexandreReeds.TheyPlay! 

277 SELMER BUILDING, ELKHART, INDIANA 
27 IIn Canalla: 10 Shttier Street. Tunisia) 

LEARN TO DRAW I 
Remarkable 

CARTOOONIING."CE 
laine how to make illuatratione for t e come atiCartoonist NO COR 

RESPONDENCE COURSE -- Book 
tells all --14 chappter,--125 illustra- , 

fions. Esolaine Elementary Thaw- . 

ang Still Life Pen, Ink, Charcoal 
Crayon {fork; Cartooning, 

etc. Boned Flexible, tm. Leather. Postpaid for 
S7 Ros2.00 e St et, New 

extra). 
Dept. 13 

Catalog illustrating 2500 Chemist's Sup- 
plies, 5,000 Chemicals, Minerals. Drugs, 
etc., and listing 1,000 scientific books 
sent for 50e. Glass Still as illustrated. 
Capacity of flask 1 at. Complete $8. 

LABORATORY MATERIALS CO. 
635 East 71st St. Chicago. I...S.A. 

Be A Detective 
Make Secret Investigations 

Earn Big Money. Work home or travel. 
FASCINATING WORK. Experience unnecessary 

DETECTIVE Particulars Fkkl':I':. \\ rite 
GEO. STEVE WAGNER, 2190 Broadway, N. Y. 

AVIATION F R E E Information 
Send us your name and address for full information re- 
garding the Aviation and Airplane business. Find out 
about the many great opportunities now open and how we 
prepare you at home, during spare time, to qualify. Our 
new book "Opportunities in the Airplane Industry" also 
sent free if you answer at once. 

AMERICAN SCHOOL OF AVIATION 
Dept. 1424 3601 Michigan Ave. CHICAGO 

AIRPLANE BLUEPRINTS 
Lincoln Sport Plane $6.75 
Gerber Monoplane $1.00 

SCIENCE & INVENTION 
381 Fourth Ave. New York City 
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Prize Winners and Solutions 
for January Brain Teasers 

By Sam Loyd 
Solutioi to Sandy MaeNab's 

Palindrome 
Inserting the letter T, in four places, 

makes the line read: 
"TOO HOT TO HOOT," which, you 

see, reads the same backward as forward. 

Solution to the 1930 Puzzle 
An interesting digital principle applies 

in solving of this problem to wit: 
Any group of digits continually added 

together, until a single figure results, will 
invariably have that figure as its root, no 
matter how the figures are varied in 
arrangement of rows and columns in the 
adding process. 

The root of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 0 
is 9. The root of 1930 is 4. This differ- 
ence in roots must by some method be 
reconciled in order to secure a total of 1930 
from the given figures. Converting some 
of the figures into fractions, as permitted, 
will effect the desired result. Since the 
fractions thus made are to equal a unit, 
not less than four can be employed, and 
not more than fve can be spared for the 
purpose, for tie remaining figures will 
he needed to produce a total of 1929. 

The digits ire the created fractions 
(equaling a unit) must have a root of 6 
in order to reduce the root 9 to 4. 

The fractions 2/4 and 3/6 are found to 
qualify. Also the fractions 7/8 and 5/40. 

1859 2/4 1923 5/40 
70 3/6 6 7/8 

1930 1930 

Obviously, simple transpositions may he 
made without disturbing the result, as for 
example: 

1926 7/8 
3 5/40 

1850 3/6 
79 2/4 

1930 1930 

Prize Winners in January 
Contest 

First Prize, of $10, is awarded to Alvin 
Ashby, Woodscross, Utah. 

Second Prize, of $5, is awarded to 
Alexander G. Murray, 1314 Wilson Boule- 
vard, Clarendon, Va. 

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

George T. Swasey, 18 Stratton Building, 
Raymond, Washington; B. Frank Tinney, 
Experiment Station, Charlottetown, P. E. 
I., Canada; F. W. Ball, Veterans' Home, 
Napa Co., Calif.; S. William Proctor, 709 West Van Horn, independence, Mo.; J. J. 
Donnelly, 1027 Mirror St., Pittsburgh, Pa.; Archie Kaplan, Rivoli Theatre, So. Falls - 
burgh, N. Y.; R. B. Silence, 408 N. Third 
St., Marshalltown, Iowa; Charles Novy, 
606 Melrose St., Akron, Ohio; Stanley W. Kincart, 4324 Normandy Ave., Cincin- nati, Ohio; Oscar Goolsby, First National 
Bank, Waldron, Ark. 

Have You Noted 
the list of manufacturers' literature. 
pertaining to the S. Gordon Taylor 
series and the basement plan contest, 
on page 1147? 

Order by Number 

Half a Million People 
have learned music this easy way 

You, Too, Can Learn To Play Your Fa- 
vorite Instrument without a Teacher 

Fag asA-D-C 
MANY of this half million didn't 

know one note from another -yet in half the usual time they learned to play 
their favorite instrument. Best of all, they found 
learning music amazingly easy. No monotonous 
hours of exercises-no tedious scales --no ex- 
pensive teachers. This simplified method, perfected 
by the U. S. School of Music, made learning 
music as easy as A -B -C! 

From the very start you are playing real tunes 
perfectly by note. Every step, from beginning to 
end, is right before your eyes in print and picture. 
First you are told how to do a thing, then a picture 
shows you how, then you do it yourself and hear it. 
And almost before you know it you are playing 
your favorite pieces-jazz, ballads, classics. No 
private teacher could make it clearer. The cost is 
,urprisingly low-averaging only a few cents a 

day-and the price 
is the same for 
whatever instru- 
ment you choose. 

Learn now to play 
your favorite instru- 
ment and surprise 
all your friends. 
Change from a wall- 
flower to the center 
of attraction. Musi- 
cians are Invited 
everywhere. Enjoy 

LEARN TO PLAY 
BY NOTE 

Mandolin Saxophone 
Piano 'Cello 
Organ Ukulele 
Violin Cornet 
Banjo Trombone 

Or Any Other instru- 
ment 

popularity y o u 
have been miss- 
ing. Start now! 

FREE BOOKLET AND 
DEMONSTRATION 

LESSON 

If you really do want to 
play your favorite instru- 
ment, till out and mail the coupon asking for our Free 
Booklet and Free Demonstration Lesson. These explain 
our wonderful method fully and show you how easily and 
quickly you can learn to play at little expense. Instru- 
ments are supplied when needed-rash or credit. U. S. 
School of Mu -le, 304 Brunswick Bldg., New York City. 

J 

U. S. SCHOOL OF MUSIC, 
304 Brunswick Bldg., New York City, 

Send me your amazing free book, "Music Lessons in 
Your Own Home," with introduction by Dr. Frank Crane; 
also Free Demonstration Lesson. This dues not put ma 
under any obligation. 

Name 

Address 

Instrument 

To advertise we are going to give over 07180.00 in prizes. Charles Henfling, between 60 and 70 years old, won $4245.00 in last offer; Joe nonstick, 15 years old, won $900.00; Mrs. D. H. Eller won $1800.00. You can win $3500.00 now. 
CAN YOU FIND THE TWINS? 

Be careful! Don't make a mistake! It's not as easy as It looks because two, and only two, of the seven pictures are exactly alike. Find them-mark them-or send numbers on 
Post card or letter. Over 25 prizes this time, and duplicate prizes in rase of ties! Send no money. Anyone who an- 
swers correctly may receive prizes or cash. You can have 
cash or Ware airplane, or automobile, or new home. If cor- rect you will be qualified for this opportunity. 

$625.00 Extra For Promptness 
-making total prize you can win $3500.00. Find twin 
flyers and send answer today. First prize winner gets 
$625.00 cash just for promptness. Rush. 

J. D. SNYDER, Publicity Director 
04 West Illinois St. Dept. 390 Chicago, Illinois 

TRUSS USERS 
Learn how to close the rupture opening, so 
the rupture can't come down. Get a Ten 
Day Test of the herbal muscle -tonic 
"Plapao", and 48 page illustrated book 
describing the effective home treatment 
used by satisfied thousands without delay 
from work. Awarded Gold Medal, Rome, 
Grand Prix, Paris, and other proofs of 
merit. You can make this test which 
started many others on the road to better 
health without cost-FREE. Write TO- 
DAY to Plapao Co., 375Stuart Building, 
Saint Louis, Missouri, 

ELECTRIFY YOUR 
RADIO FOR ONL 
Why discard yourpresent good set when you 
can electrify it for only $6.85, and banish the annoyance and expense of buying new "B" batteries? 

Over 1t 50,000Townsend 
"B"Power Units In Use 

Hooked up in r. few minutes. Use 
name tubes-no changes. You'll be 
amazed at the improvement in re- 
ception and distance getting. Send 
name and address today for full 

details, proof and Free Trial Offer. TOWNSEND LABORATORIES 
725 Townsend Street Chicago, Illinois 

Have you 
this Inst. i 

In 
the 

Heart / of TIMES 
SQUARE- 

Brand new- 
Luxurious- 

Exceptional! 
EACH room has bath, cir- 

culating ice water, electric fan! 
Wire at our expense for reservations. 

F. D. SOFIELD, Managing Director 

Boyo! Here'e the great Navy model Airship. Large 
6 -foot air bag with inflators, parachute with auto- 
matic release and complete instructions for flying. 
Will fly for miles at height of 1000 feet. Great 
chance to study aerial navigation. Send name and 
we II send 6 of our new art pictures to dispose of on ,pe - 

d f r this 
offer. Send 

we will 
he 

$1.50 send this 
collect as 

with 
full instructions free. 

sen wonderful 

C. M. THOMAS, 337 W. Madie'n St., 4-K-22, Chicago 
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GET STRONG with 
fhe+e óimprovedecle 
BuildersAll for; 

Rashes your mbitioo and develop musela of super -man. GET 
STRONGI Emily meeter feats which now seem diaìcult-or if you want 
phyeicnl culture foe your health's sake, this e t is what you need. 
with this special sex y u SAVE AT Llbe. HALF. We furnish 10. 
snht cheat paeder able to 200 lb e. 

Made of new live eete 'strength, 
nee,ogy rubber s u eo liver isatanca you 

d for ieglo ladevelopment. Yfu oleo 
get a pair ( La hand Rips for de - 

eloping powerful gripina and fo t 
inelude wall .ins part. which permit 
r705..I to ie lop necemity back, a and lea -a 
sal toil ºoim ).* of sad rteec permit. 

you 
lea mere., with foot otro furnished 

Thi. give. speed. endurance. In addition 
you get epochally written cours containing 
Pictures and diagrams showing how to de- 

ep any part of your body. ACT NOWT 

Send No Money 
Sign name and add eo 
to coupon 

ve ed verything by by 
return85.001. Pay 

lo, hom- 
age. 

P et 
mire, 

mad money order 

posand 
we pay 

tage) 

CRUSADER APPARATUS CO. 
Dept. 404, 44 Parker Ave., Maplewood, N.J. 

I accept your offer. Send me everything de- 
scribed in your advertisement by return mail. I will 
pay postman $5.00 plus postage on arrival. It is 
understood if I am not entirely satisfied after ex- 
amination, I can return the goods and you will refund 
my money. 
Name 
Street - 

City State .... 
Note -No C. O. D. orders to Foreign Countries 

or Canada. 

Electrical Training for men of am- - 
bition and limited time. 
Concise, comprehensive 

course in Theoretical and Practical Electrical A 

Engineering including Math- 
ematics and Me- 
chanical Drawing. Y Students construct motors, install wiring, teat elec- 

lrical machinery. A thorough course designed to be 
completed in one college year. 

Q THIRTY-SEVEN YEARS of successful experience M 
assures you maximum training in minimum time. 

Send for free catalog 
Y MA BLISS 

ELECTRICAL SCHOOL A 

144TakomaAve., Washington, D. C. 

pE.I ITER Ya Price 
R Wnrtd.a4_, beet makos- [T'á_G 

Underwood. Remiegton. 

m htoeo asTerm.)eeea bw boll. (Easy 
SäNU NO MONEYi 

All rate models completelyrebuilt see 
efio:ahed brand new. Outgrows 

for ten rear. Send no money big , _'VI 'a set Fra catalog shows actual machioee 
full colore. Gut our direct -to -you easy `// Free 

payment plan mad 10 day free trial offer. "'l s Trial 
Amazing values -send at once. 

231 W. Monroo SL 
International Typewriter Exch., Dept- 421. Chicago 

Radio Rides the Roads 
(Continued front page 1099) 

and the lack of alignment of condensers 
will result. One of the best methods is to 
suspend the set under the hood on brackets. 
It may also be placed under the chassis or 
under the dashboard. The main considera- 
tion is to provide proper shock -absorbing 
insulation such as rubber or springs. 

Most of the receivers designed for auto 
use are equipped with some form of re- 
mote control. This usually consists of a 
flexible shaft, similar to that used by the 
dentist, which is attached to the receiver 
at one end and to either the dashboard or 
the steering wheel at the other end. This 
obviates the necessity of having the re- 
ceiver near the driver, where, no doubt, 
it would prove clumsy and cumbersome. 

It can readily be seen that the problem 
of radio receivers for automobiles has 
been carefully worked out by engineers. 
Most of the manufacturers plan to sell 
their sets through garage men, who will 
do the necessary installation. Others plan 
to sell them in kit form. This, we think, 
gives the radio enthusiast a chance to do 
some work on his set and on his car. In 
later issues we plan to show you the latest 
sets that are produced, those that may be 
obtained in kit form, and the correct 
method of installing such a receiver in 
your car. It is our belief that for the 
tourist, the picnicker, and the autoist who 
travels great distances in the rural dis- 
tricts the auto radio is a welcome source 
of amusement and entertainment. 

MODEL BLUEPRINTS 
Correct -Easy to Follow 

1-3 Horizontal Steam Engine details..set $1.00 
3-4 Boiler construction for above....set 

5 880 -Ton Bark 
6.7 Twin Cylinder Steam Engine and 

Boiler set 
8-9 Gasoline Fired Locomotive set 

10.11 U. S. S. Constitution, "Old Iron - 
sides" set 

12 13th Century Man -of -War 
13-14 Chinese Junk set 
15.16 Electrically Driven Automobile net 

17 Roman Ballista 
18-19 Simple Steam Engine set 
20-21 How to Build a Reflecting Telescope. 

22 "Santa Maria," complete 
23-24 Model U. S. S. Portsmouth set 

25 Building a Model Tugboat 
26 Twin Cylinder Marine Engine 

27-31 U. S. S. Truxton 
32 Sopwith Biplane 
33 Speed Boat 
34 Airplane Engine 

35-36 Motor Winch 
37-38 Vertical Steam Engine 

39 Cannon 
40 Steam Roller 
41 Prairie Schooner 

Lincoln Sport Biplane (man -carry- 
ing) 

Gerber Monoplane (men -carrying)., 

1.00 
.50 

1.00 
2.00 

1.00 
.50 
.50 

1.00 
.50 
.50 

1.00 
.50 

$1.00 
.50 
.50 

2.00 
.50 
.50 
.50 
.75 

1.00 
.50 
.50 
.50 

6.75 
1.00 

Anyone who can read blueprints and is at all 
handy wtfli tools, will find no difficulty in follow- 
ing the simple explanatory diagrams. Many sport 
planes and monoplanes built from our plans are 
flying daily, thus attesting to the accuracy of the 
blueprint details. Satisfaction guaranteed. 

Send Orders to 

BLUEPRINT DEPARTMENT 
SCIENCE AND INVENTION 

381 FOURTH AVENUE 

NEW YORK CITY 

Name 
AND $25 
EXTRA FOR 
PROMPTNESS 
We want a name for our exquisite perfume and we 

will pay you $125 if you suggest the one selected. 
Even a name You don't think much of may win. A 
simple name has as much chance as any other. 
Hints: It may be a single word or more than one 

word. A "coined" word, the name of a 
Hower, like Rose. The name of a place, a Movie Star 
or any person. Names are almost unlimited. It costs 
nothing to submit a name. Someone wins $125.00 for 
a few moments thought -why not you? 

Any Simple Name May Win ' 

Send only one suggestion. If anyone submits more 
than one name, all names sent by that person will be 
disqualified. The name found most suitable will re- 
ceive $100 cash. If you send the winning name within 
3 days after reading this announcement you get $25 
extra for promptness. Contest closes April 30. 1930, 
and In case of ties, duplicate prizes will be awarded. 

We want to hear from you at once. Send your 
suggestion on any kind of paper. Neatness does not 
count. No obligation. Nothing else to dos You may 
win $125.00 for the name you suggest: Do it today. 
L. M. STON E, 844 W.Adams St. Dept 111, Chicago 

EARN MORE MONEY 
Learn PEDOPRACTIC-the new system of correct- 
ing foot disorders and deformities without medicine 
or surgery that's making tremendous strides these 
days. It's a new uncrowded profession and offers 
amazing opportunities in an unlimited field. Digni- 
fied, interesting and profitable. No thinking man 
or woman will willingly neglect foot troubles when 
they produce so much discomfort and disability and 
can be so easily corrected. 

LEARN QUICKLY AT HOME IN SPARE TIME! 
With but ordinary education and leisure home study 
Y.. can quickly qualify for this profession with it, 
social, professional and financial advantages. 

EARN WHILE YOU LEARN 

The demand for your services will be so great that 
you can start in your own home and earn the cost 
of your training while you are studying the course. 
We teach you how to quickly "cash in" on your 
knowledge. 
You can quickly build up a practice and have an 
office of your own. It's a wonderful opportunity, so 
act quickly. Clip coupon below, sign name and 
address, mail today for full information about this 
wonderful new science. Do it now. No obligation. -CUT HERE- - - - 

AMERICAN COLLEGE 
Chartered 1915 by the State of Illinois 

Dept. P-4 54 W. Illinois St., Chicago 
Name 

Street+ 

Town State 

flOO 
for a Algr- .. 

mair 

HPAInTNpW 
We quickie 

I 
S 

teach YOU by mail, or at 
RDS 

school, In spare Ume, Enormous "/' demand. Big future. Interesting 
work. Oldest and foremost school, 

EARN $50 TO $200 WEEKLY 
Otto Wieóend. Md., home -study graduate, mode 
812,000 from hie busine.e in a year. John 
V N. Y., gets 52 for a show card. Craw. ford. B. C. r tea: "Earned $200 while taking 
our Write for complete information. c course." 

DETROIT SCHOOL OF LETTERING 
179 Stimson Ave.- Eat. 1899 DETROIT, MICH. 

BEA RAILWAYTRAFFIC INSPECTOR 
Earn up to $250 monthly, expenses paid 

Most interesting work with unlimited opportunities. Meet big railway officials; als; travel or remain near home; pleasant out- 
door work. We assist you to a position at 8120 to 8150 per 

month. expenaee paid, after 8 months' 
ceded. Rieppid ssi rty odvannro. to sins ri k' B ACTS NOW! a Write 

You 
frse 

booklet giving fall detail.. Don't delay! 
STANDARD BUSINESS 
TRAINING INSTITUTE 

Division 27 Buffalo, N. V. 

150 Radio Hook-ups 
All the newest hook-ups, described with complete dia- 
grams. Every radio fan and set -owner should have a 
copy for ready -reference. Includes crystal circuits, single 
circuit detectors, audio and RF amplifier cir- 
cuits, superheterodynes and numerous AC and 
DC receiver circuits. Complete volume only.... 

MACKINNON-FLY PUBLICATIONS, Inc. 
381 Fourth Avenue New York, N. Y. 
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IN ELECTRIC 
REFRIGERATION 

America's newest and 
fastest growing indus- 
try-Electric Refriger- 
ation-needs trained 
men to fill service, 

R sales, factory and ex- 
ecutive positions at 
salaries up to $50 and 
$200 a week. Amazing 

new easy training qualifies you quickly at home 
in spare time. Endorsed and praised by Gen- 
eral Electric, ServeL Kelvinator, Copeland, Zero - 
zone and other manufacturers. 

Earn As You Learn 
New Easy Way 

Unlike ordinary schooling. No 
textbooks. No study drudg- 
ery. Charts, diagrams and 
pictures help you. Easy terms. 
Money -back agreement. Free 
employment service. Get bi 
new book of facts-FREE 

FREE ! 

New book con- 
taining valuable 
Facts on Electric 
lief r i g e r ation. 
See how easily 
you can Win a 
big pay job. 
Write TODAY! 

UTILITIES ENGINEERING INSTITUTE, 
4403 Sheridan Road, Dept. 540 Chicago, Ill. 

and made $93ys, selling 
en chew 

Stay.Pres: Trouser Pressers.. 
,1. W. VARNER, Iowa. f With this Great invention all men 

an have freshly pressed trousers 
every moraingandsave$s0a year . 
If. puts in a knife edge crease- 
takesoutavinkles-removes knee 
bag. Easly used in just a few 
second.. 4othing like it. Well 
made, loot=s rich. Retails $2.50. Big value. 
Every mad wants one or more. A real fast 
seller and big repeater with 40% profit. Men 
and women are cleaning up big. Ten easy 
sales a day net you $10.00. Almost sells 
on sight. 

Stake big profits-others do. Jerk Ames $24 in four bourn. Randle sold 

2rE.Arst 

dºy Mary Roberts made $10 one evenina. Others enjoying big 
fits io 101çnd 

sample 
are time. So ea you. to lek. We tart 

ó 
. 

G fir.. 
ou[fit with special offer. Write pm kly for 

Her, plan nd territory. 
Stay-Prest Co., Dept. A-44, Central Park Bldg., Cincinnati, O. 

Make money taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern 
Photography, and full particulars. 

Y 
Dept. 142 

AMERICAN6 
chigan Ave. 

OF PMOTOCRChicago. 
U. S. F4 

Mould. as low as $1.50 each. 

Cast Your Own Lead Soldiers, Indians, Hunters, 
Wild and Farm Animals 

Wonderful "'free to Life Models. l ,aey and inexpen,ive to 
make. I furnish all n sary material including enamel. fiend 
5e Stain for Illustrated ialoxoe A. 

H. C. Schiercke, 1034.72nd St., Brooklyn, N. Y. 

ARTISTIC 
ENLARGEMENTS 

Size 16x20 inches 
Surely you have a 

eeemn, mtoof other 
dear 

baby, nlarge 
beautifully d 
bring out the lifelike features 
perhape better than in the small 
piworkre. The 

is $6 00,E but our pricesual 
price of 

hse 
onle 98c. 

SEND NO MONEY 
Just mail photo or snap -shot any 

Wter 
full figure, bunt or group. 

!fain a week you will have your 
enlargement, else 16 x 20, or 
smaller, if desired. Guaranteed 

eleee. Pay postman "Sepias 
postage, or tend $1.00, and we 
pay postage. Money back, if not 
delighted. 
FREE With each enlargement 
tinted miniature repreoductioon of 
Photosent.Takeadvantageofthieamazigoff er note.Sendphutotodar 

ALTON ART STUDIO, 5654 West Lake St.. Dept. 47, Chicago, II . 
Please lens enlargements from enclosed Cheek Size 
Photo. I will pay oo tm vv an 98e .uu postage for 
each enlargement. (If $1.00 cash far each enlarge- Want ed 
mentin enclosed with this order, we Der postage.) l7 16x20 in. Name 10x16 in. 
Address 11x14 in. 
Town State D 8x10 in. 

Book Reviews 

ELEMENTS OF RADIO COMMUNI- 
CATION, by John H. Morecroft, pub- 
lished by John Wiley & Sons, New York 
City, pages VI to 269. 

It is impossible within the limits of our 
scope to review this book. The subject 
is so concisely treated in its 256 pages of 
text that the reader feels that ill it is to 
be found the whole story of radio, simply, 
as well as accurately, treated. Professor 
Morecroft is the author of a truly monu- 
mental book entitled, "The Principles of 
Radio Communication," containing some 
thousand pages of text, and this book is 
considered as the final word ill radio lit- 
erature as far as the English language is 
concerned. The book we are reviewing, 
which is about one -quarter as long, seems 
to be constructed exactly on the right 
level. There is no attempt in it at sim- 
plification. It is not too much to say that 
it is all there-all radio. Formulas are 
used and numerous calculations by the for- 
mulas are given, but the derivation of the 
formulas is often passed over. For this 
part of the subject, as given by Professor 
Morecroft, all that is required is a knowl- 
edge of the simple operations of algebra. It 
is fair, to say that unless a radio student is 
willing to go through this altogether ad- 
mirable book, word for word, applying the 
formulas and doing the problems which are 
given, he cannot consider himself as any- 
thing better than a service man. And the 
person who wishes to round out his knowl- 
edge of radio will find from this book 
that there is no excuse for the least diffi- 
culty in understanding the basic principles 
of radio. It supplies an admirable frame- 
work as well as details for giving him an 
excellent knowledge of this subject. We 
can compliment the book by saying that it 
deserves a better index than has been given 
it, and we think we have noticed one or two 
minor points which could be changed in a 
future edition, but they are slight. It is 
intended as an introduction to the standard 
work, "Principles of Radio Communica- 
tion," and it is hard to believe that anyone 
will go through it with the diligence which 
it deserves without following it up by 
studying the above larger really monu- 
mental work by Professor Morecroft, as- 
sisted by A. Pinto and W. A. Curry. 

RADIO LIBRARY, flexible fabrikoid, 
7%" x 5", five volumes, profusely illus- 
trated. Published by International Text- 
book Company, Scranton, Pa. 
In this edition of five volumes the aim 

has been to incorporate everything in 
radio, from the fundamental principles of 
this science to the practical problems of 
the service man. The editor seems to have 
achieved his end by securing authors, who 
not only know their radio, but also know 
how to write about it. This edition gives 
a lucid explanation of the fundamentals of 
radio receiving and transmitting circuits : 

besides a comprehensive discussion of 
tubes, antennas, and radio mathematics. It 
is really very difficult to do justice to this 
series of books in a short review, for there 
is no doubt that the matter covered is very 
comprehensive. Some of the chapters we 
liked best were those on receivers-the 
explanations of the underlying principles 
of the neutrodyne, heterodyne, and regen- 
erative circuits. Another thing we liked 
was the glossary of radio terms. Outside 
of a radio dictionary we have never come 
across such lucid definitions. However, 
the library has its faults, one of them be- 
ing that its chapters on servicing sets do 
not go into enough detail. 

LarnAvIATIoN 
WHERE LINDBERG . TARTEDI 

Quick 
Success for 

Lincoln Graduates 

Men, aviation offers you remarkable 
opportunities for a big future. Capable 
trained pilots and mechanics are in 

demand at good salaries. Our gradu- 
ates take the better positions because 
of the superior training given them at 
this school. Read below what some 
of our graduates say. 

Read These Letters! 
Demonstrates Planes -"Thanks 

to your in- 
struction, I have secured a position with 
an aircraft company in Lincoln, demonstra- 
ting planer. It pays me a good salary, and 
enables me to build up enough hours' solo 
required for my transport pilot license at 
no expense to myself."-M. S. Smith. 

Substantial Salary - traveled 
over half the 

U. S. investigating aviation schools and air- 
plane factories. I finally selected the Lincoln 
School, and am glad I picked it. After 
graduation, I had no difficulty in getting a 
good position in one of Lincoln's aircraft 
factories. I get a substantial salary and 
assurance of promotion."-W. Q. Mangold. 

Job in 4 Days -"After completing 
my mechanic's and 

ground work June 20, I started to work at 
the r Worcester Airport at East Douglas, 
Mass., June 24. I heartily recommend your 
school."-E. C. Thompson. 

LINCOLN 
Airplane U Flying School 

arned at Lincon! You, too, Lindbergh come to Lincoln!l Get superior 
training at the Lincoln School. Complete, 
practical Pilot and Ground Courses. Plenty 
of new -production planes. Extensive ground 
training facilities. Expert instructors. Planes 
and transport pilot and mechanic instructors 
government -licensed. Mail Coupon for full 
information. 

FREE Aviation Book! 
f ontain, full information about 
Lincoln School. Tells story of 
"Lindy" at Lincoln. Chock full 
of interesting aviation facts and 
photos. Tells about Blg Money 
opportunities. Mail Coupon to- 
day! / 

MAIL COUPON NOW! 
LINCOLN AIRPLANE SCHOOL 
220 Aircraft Bldg., Lincoln, Nebr. 

Dear Sirs: I'lease send me FREE Book, "Aviation 
Beckons You," including the story of Lindbergh 
at Lincoln, Low Tuition, etc. 

Name Age 

Address 

City State 
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Name This 
House 
We Will Pay S500.00 Cash 
For the Most Suitable 
Name For This Beautiful 

Six -Room House 

$50022 
GIVEN! 

ANY NAME 
may win. Offer 
open to everybody. 
Nothing to buy or 
sell. No Obligation. 
Rush your sugges- 
tion today-SURE! 

This is a new Colonial Bungalow ---cozy, convenient ---yet a roomy 
house. It is meeting with such popularity that we are desirous of ob- 
taining a suitable name for it for use in connection with our building 
program, and will pay $500.00 cash for the most suitable name sug- 
gested. There are no strings tied to this offer. Sending us a name for this house 
does not obligate you in any way. Nothing to buy or sell. We merely want a suit- 
able name and are willing to pay $500.00 in cash for the best one sent in. Surely 
you can think of an appropriate name for such a beautiful home. Do not use more 
than two words. Any word or words may be used or any combination of words, 
such as Ridgelawn, Shadynook, Hearthome or names like Sunshine Inn, Journey's 
End, etc. No matter how simple your suggestion is, you cannot afford to neglect 
sending it in at once. Any name may win. Possibly you may have the most suit- able name right on the end of your tongue this minute. If you have, send it in at once, and $500.00 in cash is yours, or $600.00 if sent within 3 days. 

$100 EXTRA FOR PROMPTNESS 
We want the name for this house quickly, and will pay the winner an extra 
$100.00 cash just for promptness-or a total of $600.00 in all. Send your sug- 
gestion today! The very first name you think of may be worth $600.00 cash to you. 
FOLLOW THESE RULES This offer is open to everyone, excepting 

members of this firm, its employees and relatives. Each participant may send only one name. Sending two or morn names will cause all names submitted by that person to be thrown out. Contest closes June 28th, 1930. Should two or more persons submit an equally suitable name for this house, the full amount of the prize offered will be paid to each one so tying. To win the $100.00 CASH PROMPTNESS PRIZE, the winning name must be mailed within three (3) days after this announcement is read. This $100.00 CASH PROMPTNESS PRIZE will be added to the $500.00 prize and paid to each one submitting the winning name, provided suggestion is mailed within three (3) days after this announcement is read. Any easy, simple name may win. 
FREE' 

In appreciation of your suggesting a name for this house real quickly, we will send you FREE and POSTPAID, the floor plans and blue print of this beautiful house. Understand, this does not obligate you in any way. Rush us a name for this house TODAY-QUICK. A postal card will do. 
HOME BUILDERS' SOCIETY, Box 3794, BATAVIA, ILLINOIS 

FREE 

CATALOG 
Ready March 1st 

Fully illustrated - 
showing footwear, 
clothing, tents, etc., 
for fishermen and 
motor campers. 

L. L. BEAN 
30 Main St. 

Freeport, Maine 

WANTED MEN 
To Manufacture Metal Toys and Novelties 

Big demand for 5 and 10e store 
Novelties, Ashtrays, Toy Soldiers, 
Animals, Auto Radiator Orna- 
ments, etc. We co-operate in 
Belling goods you make; also buy 
these from you. Small investment 
needed to start and we help you 
build up. WE FURNISIi COM- 
PLETE OUTFITS and start you 
in well -paying business. Abso- 
lutely NO EXPERIENCE and no 
sperfal place needed. A chance of a 
lifetime for man with small capital. 

Write AT ONCE if you mean strictly business and 
want to handle wholesale orders now being placed. 

METAL CAST PRODUCTS COMPANY 
DEPT. E 1696 Boston Road New York City 

Inspiration It isn't the thing itself, but your atti- 
tude towards it, that determines its 
effect upon you." (Sears.) Your 

power of concentration controls your attitude. 
Real progress is never made by forcing your mind. It is only made by 

feeding it food which enables it to grow naturally with ease, balance, poise and 
harmony. This brings out into use your soul and spiritual power; your inspira- 
tion and intuition. 

"Concentration-Its Mentology and Psychology," and "How to Conquer Fear," 
are two wonderful books by F. W. Sears which brings such growth, giving you 
imagination, judgment, foresight, together with the courage, daring and ability 
to use them with increased strength, power and success. Over 100,000 copies 
sold to satisfied users, some of whom say they wouldn't take $1,000 for the benefits 
received from their use. Both books mailed postpaid anywhere, $1; or sent to any 
U. S. Post Office ; you pay postman $1.20 on delivery. Money back if not satisfied. 
CENTRE PUBLISHING CO., 1123 Broadway X-45 New York 

Deafness Yields to 
Galvanic Current 

By Emanuel M. Josephson, M. D. 

THE human hearing mechanism is sub- 
divided into four parts-the outer ear, 

or ear canal, which transmits sound from 
the ear into the head as far as the ear 
drum; the middle ear, which serves as a 
protective resonating and transmitting 
mechanism; the inner ear, which converts 
incoming sound waves into nerve impulses 
into the part called the cochlea; and the 
vestibular apparatus, the human spirit level, 
indicating change of position of the head; 
finally the nerve and brain mechan- 
ism, which makes the nerve impulses which 
have risen in the inner ear intelligible. 

Malady of any part of this mechanism 
may cause impairment of hearing or deaf- 
ness. Blocking of the outer ear canal will 
deafen a person temporarily. Chronic ear 
abscess and chronic mastoid, even though 
the discharge may be so slight in amount 
as not to run out of the ear, may cause im- 
pairment of hearing because of the under- 
lying infection. It is surprising to find 
that though this is the most dangerous 
form of chronic infection in the body (the 
ear lies directly next to the brain and to 
the large blood vessels of the head), the 
chronic running ear is very frequently 
neglected by both physician and patient. 
The general method of procedure with 
the chronic running ear is to wait until 
the infection has spread and threatens life 
and health, and then to do a radical oper- 
ation on the mastoid, which results in loss 
or impairment of hearing. Over 90% of 
these chronic ear cases if taken in hand 
and treated by the newer medical methods, 
can be caused to heal without operation. 
The modern medical treatment of chronic 
car trouble results in a large majority in 
a restoration of hearing. Contrary to the 
impression widely held, the destruction of 
the drum and of the little bones in the 
middle ear does not seriously impair the 
clearing, for their primary function is to 
act as a shock absorber for the inner ear. 
On the other hand, disturbance of function 
of these bones, due to spasm of the tiny 
muscles attached to these bones, results in 
loss of hearing due to pressure disturb- 
ances in the inner ear affecting its blood 
circulation, which is rendered permanent 
in the course of time by bony changes 
in the window in the inner ear, into which 
the last of these bones fit, which bony 
changes are labelled otosclerosis. 

Acute disease of the inner ear, or its 
injury, often results in a destruction of the 
nerve endings of hearing and in deafness. 
The inner ear lies in a bony capsule in 
the base of the skull and is a delicate 
structure. Though the inner ear be well 
protected, severe blows and falls on the 
head frequently injure its structure, though 
there may be no noticeable evidence of 
the damage at the time of injury. In 
some rare cases of deaf-mutism the pa- 
tient may have been born without an inner 
ear. Chronic progressive deafness has 
been regarded, in the past, as a disease 
limited to the inner ear and to adjacent 
structure of the middle ear, but recent 
findings by the writer contradict this pre- 
viously held idea. 

Chronic progressive deafness, or otoscle- 
rosis as it is frequently misnamed, is an in- 
tensely disagreeable and pathetic malady 
which affects principally individuals in the 
prime of life, young mothers and young 
folks just about to make a place for them- 
selves in the world. The disease has prob- 
ably played an important part in world 
history. Martin Luther, according to his 
own accounts, was severely troubled by 

(Continued on page 1154) 
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One More Step to the Take -Off 
By Lieutenant H. A. Reynolds 

(Continued from page 1103) 
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ELEVATOR SHEAVE YOKE 

MAKE I of #12 C R STEEL 

CONTROL STICK YOKE 

MAKE I of *10 C. E. STEEL 

straight edge yon_ can mark the course of 
the long holes through the wood work for 
the elevator cables. These holes should be 
carefully bored with a long 1/4" hit. If 
the cables bear slightly against the sides 
of these holes later it should be no 
cause for concern, for the resultant fric- 
tion will not cause noticeable drag. The 
control stick assembly can be bolted in 
place allowing about 1" clearance at its 
rear end. The top elevator control cable 
should just clear the top of the metal 
tube at its back end. 

The rudder bar is made of ash to 
the dimensions shown in the drawing. 
It can be fastened in place on the bolt 
previously placed on the top of the run- 
ner and should have a bearing surface 
provided by wide, flat metal washers 
on its lower side and under the bolt nut 
on its top. 

Single Pulley Sets 
THREE single pulley sets are made of 

carbon steel No. 14, with one aluminum 
pulley to each set. All the sets are 

44-4r-}-41- 
RUDDER BAR 

MAKE I of ASH 

4 Nlm 

DRILLj2" 

AILERON LEVER 
MAKEIOF #10 C R STEEL 

NP° 

RIVETS 

LAUNCHING HOOK 

MAKE I of#I0 CARBON STEEL 

bolted to wooden members and, if the 
builder prefers, a metal wood screw can 
be screwed tightly into the member in- 
stead of the rivet bearing for the alum- 
inum pulley. 

One of these single pulley sets is 
bolted to the back of the butt end of 
each front main spar in the wing frame- 
work. If the aileron pulley sets have 
been previously shimmed away from the 
spars to allow the control cables clear- 
ance from rib uprights, the single pulley 
sets should be shimmed likewise. The 
purpose of the single pulley set in the 
wing is to allow the top aileron control 
cable to feed directly to the aileron lever 
arm on the back end of the control stick 
assembly. Therefore locate the single 
pulley set on each front main wing spar 
as nearly in line with the control stick 
aileron lever as possible. Make these 
positions the same in both wings. 

The remaining single pulley set is 
bolted through the plywood top and 
longest streamlined strut of the main 
skid section just under the top F. 14 
metal fitting. It is over the aluminum 
pulley of this fitting that the top elevator 
cable is to be led. 

The two wings are next bolted to the 
main skid section with 1/2" coupling 
bolts, through the F. 11 and F. 5 metal 

wing connection fit - 
11671.16 tings. The wing 

tips are raised to 
their approximate 
flying position and 
blocked up by tall 
saw horses or wood 
strips which can be 
temporarily nailed 
to the front and 

3"o back wing spars. 
It is best to mea- 
sure the distance 
from the under 
surface of the 

(Continued on 
page 1150) 
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ire Nov Jeglous 
of UourPhusical Superiors? 

STRONGFORT 
Builder of Men 

Do you look with envy and 
hatred upon the man who 
stands out in a crowd the 
picture of health and vigor 
and strength-the real man- 
ly fellow? Do you sneer at 
the peppy pugilist, the pow- 
erful wrestler, the speedy 
runner, the graceful dancer -do you call them "big 
stuffs"? 
Beware, man, if this is your 
feeling toward strong healthy 
men-you are filled with 
jealousy. You feel your own 
weakness. In your heart you 
wish you were like these fel- 
lows. You want to be strong 
and healthy. You want to 
command the attention of 
men and the admiration of 
women-you wouldn't be 
half a man if you didn't. 
You know your own weak - 
n es... even if you are hiding 
them from others, and you 
envy those who are your 
superiors - those who seem 
to get the center of the stage 
wherever they are. They are 
the "life of the party" al- 
ways, everywhere. They are 
the fellows who get all the 
promotions, all the good 
jobs. 

There's No Place 
For Weaklings 

-and you needn't be 
weakling-you needn't be 

jealous-you needn't have physical superiors -you can be strong and healthy yourself. You 
don't have to go on ailing and complaining. 
You don't have to be ashamed of your weakness 
-even though you know better than anyone 
else what brought you to your present condition. 
There's a way out of your dilemma. You are no 
different from thousands of others who have 
gone the pace, dissipated their strength, and 
are paying the penalty. You can be put back 
on your feet. You can be made a 100 per cent 

e ergetic, vigorous, alert, ambitious, 
happy -a respected husband-a proud father. 

STRONGFORTISM 
Science of Health and Strength 

-Will Do Wonders for You 
It was through the methods 1 used in developing 
my own body that I won the world's record as 
the finest specimen of muscular development, 
and championship. in feats of great strength, in 
Europe and in the United State., that I - 
etructed the science of STRONGFORTISM. It 
is through it that I reclaim wrecked and weak 
men, make them into new beings, and give 
them a body and arms of which they can boast. 
1 require you to use no apparatus. No drugs or 
medicines are prescribed. No inconvenient 
hours are required. Only a little of your time 
in the privacy of your own room is necessary to 
follow my easily understood instructions-and, 
oh, man, how glad you'll be tht 

n 
you listened ed 

to m once you start onmy course. It m s a 
new day for you, that's sure as you're alive. 

Send For My FREE BOOK 
I've packed the experience and research of a 
lifetime of physical and health building into my 
startlingly interesting book, "Life's Energy 
Through Strongfortism." 
In it are plain facts that will astonish you and 
help you out of your sorry plight. Just check 
the subjects on the free consultation c upon on 
which you want special confidential informa- 
tion. 

Send For Your Copy TODAY 

RR®NGY®RJr, INSTITUT 
SLIONEL STRONGFORT. DIRECTOR! 

PHYSICAL. 1,X'0 HEALTH SPECIAL/ST 
DEPT. 39 NEWARK, NEW,JERSEY, U. S. A. 

_.CLIP and SEND THIS COUPON_. 
FREE Consultation-Absolutely Confidential 

Mr. Lionel Strongfort, Strongfort Institute, Dept. 
39. Newark, N. J. ; Please send me absolutely free 
MY copy of your book. "LIFE'S ENERGY THROUGH 
STRONGFORTISM." 1 have marked lx) before 
the subjects in which I am ymst interested. 

.. Colds 

.. Catarrh 

..Asthma 

.. Headache 

.. Rupture 
..Thinness 
..Pimples 
..Insomnia 
..Overweight 
..Weak Back 

..Weak Eyes ..Weak Heart 
..Increased ..Great Strength 

Height ..Lung Troubles 
.. Flat Chest ..Poor Circulation 
.. Despondency .. Round Shoulders 
..Emaciation ..Skin Troubles 
..Rheumatism ..Stomach 
..Nervousness Disorders 
..Constipation ..Muscular 
..Short Breath Development 

..Private Ailments 

Name 

Age Occupation 

Street 

City State 
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WARI%I 1%J 
Science 8 Invention 
Subscription 

6011% 6 Price 

LAST CIIA!%ICE 
To subscribe -- or have your present subscription continued from 
expiration -- at these Special "L AST CHANCE" low rates 

One Full Year - Only $2.00 - You Save 51.00 
Two Full Years - Only $3.00 - You Save $3.00 
Three Full Years - Only $4.00 - You Save $5.00 

Offer Open Only Until April 10th 
Savings figured on newsstand prices 

THE subscription price of SCIENCE & INVENTION 
will be increased to $3.00 a year, effective with the 

next (the May) issue. 
It would be decidedly unfair to put this increase in 
effect without giving all our old friends an opportunity 
to protect themselves for 1, 2, or 3 years ahead at the 
old low rate! 
We are doing even more! For just one month (until 
April 10th only) we are allowing all present subscrib- 
ers and newsstand readers to order subscriptions to 
SCIENCE & INVENTION at extraordinary "LAST 
CHANCE" rates which have been reduced even lower 
than the old low rates! 

Here's your "LAST CHANCE" to save from $1.00 to 
as high as $5.00 on SCIENCE & INVENTION just when 
it is launching an editorial program that will bring its 
readers greater value than ever before. 

Entertainment that Brings Fatter 
Pay Envelopes! 

Radio, Electricity, Aviation, Carpentry, Auto Mechan- 
ics, Designing, Engineering, Television, Projection and 

To Save $1.00 to $5.00 on 

CQL eraQQ cod 
1nventIlon Il 

I 
1 N I ame 

Address , 
Clipand Mail TODAY City and state j 

Present subscriptions will be continued from date of expiration. I.--------- ---fib-r.1 
I 

Filming of Talkies, Magic, Still Photography, New Pat- 
ents, Chemistry . . . the bigger and better SCIENCE & 

INVENTION will record the miraculous achievements 
and gives you a liberal education in all fields! 
Each issue will be chock full of the practical "miracles" 
that are revolutionizing life in every part of the globe. 
Each issue will contain more than 200 highly instruc- 
tive, entertaining pictures. Each issue will bring you 
the latest inventions of science, industry, building and 
all fields-great educational features-hundreds of new 
ideas for doing and making things-plans, designs, 
building directions, etc. 
One man hit the nail on the head when he said, "I'd 
rather read SCIENCE & INVENTION than the best 
fiction ever written. From almost every issue I get 
ideas that more than pay for my whole subscription." 

. That is why hundreds of thousands of shrewd 
people read SCIENCE & INVENTION from cover to 
cover every month. 

. That is why YOU need SCIENCE & INVENTION 
and will want to take advantage of these tremendous 
"LAST CHANCE" savings immediately! 

"LAST CHANCE" Ends April Toth 
IS-- - Mail Coupon NOW! u - - 
CIENCE & INVENTION, Dept. 2504, ' 

'MACKINNON-FLY PUBLICATIONS, 
381 Fourth Avenue, New York, N. Y. 

'Gentlemen: YES, please enter my subscription to SCIENCE & INVEN- 
TION at the extraordinary reduced "LAST CHANCE" prices for the ,number of years checked below. Remittance is enclosed. 

D One Year at $2 Two Years at $3 Three Years at $4 
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List of Manufacturers' Literature for Home 
Improvement Series and Basement 

Plan Contest 
Order by Number 

Coupon at End of List 

LUMBER 

21. YOU CAN !MAKE IT. Pamphlet illus- 
trating uses of odd pieces of lumber. Ten 
cents. 

22. TRANSFORMATION FROM AN 
OLD HOUSE TO A NEW HOME. Illus- 
trated pamphlet. 

24. MODERN HOME INTERIORS. 
Plans for building breakfast alcoves, kitchen 
cabinets, bookcases, etc. 

34. MANUAL OF SUPERCEDAR PROD- 
UCTS. Suggestions for installation of cedar 
closets and vaults. 

44. DUBOIS WOVEN WOOD FENCE. 
Showing adaptation of this type of fence to 
interior uses. 

45. SOUTHERN PINE - THE SU- 
PREME STRUCTURAL WOOD OF THE 
WORLD. Booklet of information on using 
Southern pine in the home. 

46. WESTERN RED CEDAR, THE 
ENDURING WOOD OF THE AGES. In- 
terior and exterior uses of red cedar. 

47. WEST COAST HEMLOCK, ITS 
QUALITIES AND USES. Title self- 
explanatory. 

48. SITKA SPRUCE, A QUALITY 
WOOD OF HIGH SERVICE. Uses of 
wood named in home building. 

HEATING EQUIPMENT 

1. IDEAL HEATING. Heaters for 
homes and water. 

5. OIL HEAT KILLS FURNACE SLAV- 
ERY. Automatic oil burners for domestic 
heating. 

6. COLD CORNERS ARE COZY COR- 
NERS NOW. Portable electric radiators 
and humidfiers for the home. 

7. IDEAL GAS BOILERS, A.I.A. File 
No. 29f4. Data on domestic gas boilers. 

3. THE MODERN HOME DEMANDS 
HOT WATER SERVICE. Automatic hot 
water heaters. 

WINDOWS, SCREENS, DOORS 

26. CRITTALL METAL WINDOWS. 
Installations and description of windows of 
this type. 

33. SOUND -PROOF DOOR, A.I.A. File 
17a5. Doors that are sound -proof, odori 
proof, weather-proof, air -tight. 

11. WHAT GOOD IS A SCREEN THAT 
RUSTS? Bronze or copper screens. 

HOME BUILDING MATERIALS 

9. DONLEY BOOK OF SUCCESSFUL 
FIREPLACES. Illustrated from construc- 
tive angle. 

35. THE WOOD - FRAMED FIRE- 
PLACE. Period mantels in wood. 

29. BEAUTY IN BRICK. Adaptability 
of 'brick to home beauty. Fifty cents. 

10. THE DONLEY CATALOG. Coal 
chutes, package receivers, laundry chutes, 
etc. 

SURFACE MATERIALS AND 
FINISHES 

54. ZENITHERM DEFINED. Exterior 
and interior uses of this product. 

23. WOOD FLOORS. Floors of beauty 
and use. 

30. MONEY SAVED FOR BUILDERS. 
Red cypress wood for home building. 

31. SPECIFICATION DATA FOR 
STRUCTURAL USES OF TIDEWATER 
CYPRESS. Self-explanatory. 

40. OIL CLOTH, THE MODERN CIN- 
DERELLA. Varied uses in the modern 
home. 

41. WALL DECORATIONS IN THE 
MODERN MANNER. Sanitas-a modern 
wall covering. 

42. SANITAS, MODERN WALL COV- 
ERING. How to use this product. 

32. BEAUTIFUL FLOORS. Rubber 
flooring. 

36. ENDURING BEAUTY IN YOUR 
HOME THROUGH KERAMIC TILES. 
Self-explanatory. 

62. A NEW KIND OF HARDWOOD 
FLOOR. Information about a new and un- 
usual flooring. 

INSULATION 

2. ALL WINDOWS AND DOORS 
LEAK LIKE SIEVES. Advantages of 
weather strips. 

25. THE COST OF COMFORT. Hand- 
book on economics of dwelling insulation, 
with full data. 

61. THERMAL INSULATION OF 
BUILDINGS. Non -technical treatment of 
principles of insulation for homes. Five 
cents. 

55. JUST BETWEEN YOU AND THE 
WEATHER. Insulation for the home. 

56. INSULATION SPRAYED ON PRO- 
CESS. Application of insulation by gun. 

49. CELOTEX CANE FIBRE INSULA- 
TION. Uses of this type of insulation. 

50. YEAR 'ROUND COMFORT AND 
FUEL SAVING FOR EVERY HOME. 
Advisability of complete insulation. 

51. FLINTKOTE ASPHALT EMUL- 
SION AND PLASTICS. Particularly with 
reference to refrigeration. 

52. FLINTNOTE ASPHALT EMUL- 
SION FLOORING MASTIC. For flooring, 
floor patching, and resurfacing. 

53. FLINTKOTE ASPHALT EMUL- 
SIONS FOR WATER PROOFING AND 
DAMP ROOFING. Specifications for use 
of this product. 

WIRING AND LIGHTING 

14. WIRING AND RE -WIRING TO 
MODERNIZE THE HOME. Practicability 
of correct wiring. 

15. HOME FIXTURES. The beauty of 
modern fixtures in brass. 

Know 

ELECTRICITY 
as Experts Know It 
-and Get an if 

Expert s Pay e 

The New Croft Library of 

PRACTICAL ELECTRICITY 
2785 pages, 2045 illustrations 
Semi -Flexible Keratol Binding 

Thousands of men have used the Croft books to 
step up into better positions. The sound, usable 
material they contain will give you full mastery of 
your present job and fit you for the many oppor- 
tunities that are constantly opening up in the 
electrical field everywhere. 

A combined home -study course 
and reference library 

Not in a lifetime could you gain by experience alone 
the knowledge that has been brought together by 
Terrell Croft in these seven books. Yet by spend- 
ing a short time daily on them you can gain a 
practical understanding of electrical work that is 
based upon a long experience and an actual contact 
with design, construction and maintenance work. 

Electricity is covered from the most simple circuits 
and elementary theory of power and electromag- 
netic energy to intricate switchboard wiring, and 
operation of central stations. 
Wiring for light and power is explained. Special 
emphasis is placed on a modern interpretation of 
the National Electrical Code. 

No Money Down - 
Small Monthly Payments 

Evers though the new edition of this famous Library 
has been enlarged and contains more material, the 
terms and the price remain the same. The books 
are yours for 10 days' free examination. After 
that period -after you have seen for yourself just 
what these books are -you are privileged to re- 
turn it at no expense. If you decide to keep this 
Library and use it to fit yourself for a commanding 
electrical position, send a first payment of only 
$1.50 and then $2.00 a month until $19.50 has been 
paid. 

McGRAW-HILL, 
FREE EXAMINATION COUPON 

McGraw-Hill Book Co., Inc.. 
370 Seventh Ave., New York 

Send me the seven volumes of the New Croft 
Library of Practical Electricity on approval for 10 
days' free examination. At the end of this time 
I will either return the books, or remit a first 
payment of $1.50 and $2.00 a month for 9 months. 

Name 

Home Address 

City and State 

Position 

of 18, A REAL HOME. Brass and copper 
for domestic building. (Continued on Page 1148) 
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II NOW -You Can Co to 

School 
at Home 
Make up NOW 
for that education 
you missed and 
get your High 
School Certifi- 
cate. These 15 
amazing "Ques- 
tion and Answer' 
books will pre- 
pare you for big- 

aer poe suc and social suc- 
cess. This new 
method teaches 
every High School subject you ought to Know: Correct 
English, American Government, Geography,Ancient 
and Modern History, Literature, Spelling, Grammar, 
Plant and Animal Life, Science, Latin, Physics, 
Physiography, Civics, Economics. 

It's Fun to Learn 
this easy inexpensive way-now used in 12,000 High 
Schools. All you do is read the fascinating questions 
and answers in your spare time at home. A few min- 
utes and afew cents a day will bring you rich rewards. 
Increase your earning power; improve your social 
standing; qualify for your High School Certificate. 

FREE Examination 
Put this million dollar high school in your home on FREE 
trial. Send no money-pay nothing on delivery. Just examine 
the books 6 days absolutely without cost. Mail them back at 
our expense if you aren't delighted. Otherwise, send 83.85 
first payment and then only $4 a month until the amazingly 
low price of 019.85 has been paid. Is this offer too good to be 
true? Send your name and address NOW for FREE 
examination. No obligation. 

High School Home -Study Bureau, Inc. 
Opt. 3794, 31Uniontigaare,NewYori6,N.Y. 

3 4 LESSON 
DRAWING COURSE $298 The biggest value you ever 
saw advertised anywhere. 

Haven't you often wished that you could draw 
cartoons, Illustrate some Idea, sketch some pretty 
face, etc./ You can do all of these thing,. 
One of America's most famous Cartoonists 
and illustrators has developed a great, 
simple system for success In all branches 
of Commercial Art. This system has 
revolutionized the entire theory of 
drawing. It means that drawing can 
be as easy for you as writing- 
much simpler than learning short- 
hand, bookkeeping or typewriting. 
We are now placing this original system for 
learning Drawing. Art and Cartooning, con- 
sisting of 34 lessons with over 500 illustra- 
tions, within reach of every one. If you 
will devote a few hours each week to the 
Course WE ABSOLUTELY GUARANTEE 
that you will learn to draw and draw well 
before you have half finished the Course. 
If we fall to make this claim good we will 
refund every cent paid us. By eliminating 
a large office force for answering corresp-md- 
ence, expensive catalogs. etc.. we are enabled 
to make a pries of 52.98 the cheapest price 
ever known for a high-grade home 
study course. Learn to draw. It is a big 
asset, no mattes what field you are tn. 

Send No Money 
Just order the Course. and& ry no 
on arrival pay postman .90 
phis a few cents postage 
payment in full for the entire 
Course and Drawing Outfit. 
If not entirely satisfied, return 

within five days and we will RE- 
FUND MONEY. Address: 
LedererSchoolof Drawing ,Dept.474.L,Chattanooga, Tenn. 
Orders outside the U. S. A. payable $3.28 cash with order 

if you order the Course 
at once we will Include 
a drawing outfit, 
consisting of artist's 
pencils. pens, paper, 
erasers. thumb tacks, 
etc., enabling Tin to 
go to work without 
any additional Cont. 

SONG WRITERS! 
N'i:;.:" Substantial Advance Royalties 
w '-1xì RRtüla are paid on work found acceptable for pub - 
$ -,_ 'ÿ lication. Anyone wishing to write either 

the words or music for songs may submit 
work for free examination and advice. 
Past ezperieneeunnecessary.Now demand 
created by "Talking Pictures". fully de- 
scribed in our free book. Write for it 
Today-Newcomer Associates 
764 Earle Building, New York, N. Y. 

Be a Traffic Manager 
Big Pay-Big Opportunity 

Big business needs trained traffic men. At least three 
Detroit manufacturers pay their traffic managers better 
than $2e,000 a year. ITrain In your apare time for this 
highly profitable profession. Low cost; easy terms. 
Write now for valuable 04 -page book-FREE. 
La Salle Extension University, Dept. 4384-T, Chicago 

Manufacturer's Literature 
(.Continued front page 1147) 

PLUMBING 

12. THE END OF RUST TROUBLES. 
Advantages of brass pipe. 

13. BRASS PIPE AND HEALTH. 
Hygienic aspects of this product. 

19. WATER SERVICES THAT SERVE. 
Copper and brass pipes for water service. 

BATH ROOMS AND BATHROOM 
ACCESSORIES 

57. SPARTAN CERAMICS PORT- 
FOLIO. This illustrated portfolio demon- 
strates the beauty and practicability of tiles. 

58. ARCHITECTURAL HANDBOOK 
OF ROMANY TILES. Illustrated booklet 
demonstrating uses, plans, and designs of 
tiles. 

59. PLUMBING FIXTURES FOR THE 
HOME. Illustrated pamphlet giving plans 
for bathrooms and necessary fixtures. 

60. HOMES OF COMFORT. Illustrated 
booklet showing plans and illustrations of 
bathrooms with complete material concern- 
ing fixtures for the modern bathroom. 

39. BATHROOM INDIVIDUALITY 
AND CHARM. Illustrated folder showing 
bathroom accessories in modern color. 

38. CHURCH IMPROVED SANI - 
BLACK SEATS. Illustrated booklet demon- 
strating an important accessory for the bath- 
room. 

37. BATHROOM ACCESSORIES, 
MEDICINE CABINETS, MIRRORS, ETC. 
Complete catalogue of these articles. 

INCINERATORS 

4. THE DECENT WAY. This booklet 
discusses the advantages of disposing of 
garbage with a gas -burning incinerator. 

ROOFING AND SHINGLES 

16. REAL ROOFING. Booklet showing 
the advantages of a copper roof from an 
economical standpoint as well as that of 
beauty. 

17. RUST -PROOFED. Booklet setting 
forth the economical reasons for using brass 
and copper for such as roofs, gutters, rain 
pipes, plumbing fixtures, etc. 

27. WHAT CONSTITUTES ROOFING 
QUALITY? The facts about asphalt shingle 
and roofing products. 

28. COLOR. Colored photographic sam- 
ples of asbestos shingles. 

FURNITURE 

43. THE HOME MAGNET. Billiard 
tables in the home. 

SCIENCE AND INVENTION, 
381 Fourth Avenue, 
New York, N. Y. 

Gentlemen : 

Please send me booklets 

No. 

Name 

Address 

"Dependable `B' Battery Power" 
Non -Destructive, Re -chargeable, Edison Element 
Batteries for Long and Short Wave Receivers. 
100 volt, $12.00; 140, $17.00; 180, $24.00. Prices 
include dry TRICKLE CHARGER. All batteries 
shipped dry with solution. Send no money, pay 
expressman. Also "B" and "A" Battery Outfits 
operating from 32 -volt systems. 

Write for our interesting booklet. 
See Jay Battery Co., 911 Brook Ave., N. Y. C. 

ORRECT 
Your NOSE 

Improve your appearance with 
the ANITA Nose Adjuster. 
Shapes flesh and cartilage - 
quickly, safely and painlessly, 
while you sleep. Results are 
lasting. Doctors praise it. 68,000 
users. Write for 30 -Day Trial 
Offer and FREE BOOKLET. 

ANITA INSTITUTE, 473 Anita Bldg., Newark, N. J. 

QUIT TOBACCO 
Don't try to banish unaided the hold to- 
bacco has upon you. Thousands of invet- 
erate tobacco users have, with the aid of the 
Keeley Treatment, found it easy to quit. 

KEELEY TREATMENT FOR 
TOBACCO HABIT q;;ty hrn. 
for tobacco. Successful for over 60 years. Write 
today for FREE BOOK and titulars of 
our MONEY -BACK GUARANTEE. 
THE KEELEY INSTITUTE, Dept. L-602, Dwight, W. 

Booklet Sent on Request. Correspoonndence 
for 

trriictly ConfiDrug.. . 

I CHALLENGE 
you that I will teach you, by mail. In one lesson, the 
simplest, shortest method. All for $1.00. Not telepathy. 
You can read one's minci to a dot, by only looking in the 
eyes of partner, chum, sweetheart, etc. Praised by New 
York. Boston. Montreal Police chiefs; colleges; Thurston; 
Blackstone, etc. If fake, let them arrest me. 

A. HONIGMAN, Dept. Inv -X 
Sta. E, P. 0. B. 85 Montreal, Can. 

SHFUL 
"Shame on you!" Are you nervous. 

embarrassed in company of the other . 
sex? Stop being shy of strangers. Con. 
4 ertheterr blefearof and confident of your t, 
future! Your faults easily overcome _ 

so you can enjoy life to the fullest 
Send 25c. for this amazing book. 

Be cheerful 

RICHARD BLACKSTONE e 
13454rlafiron Bldg. New York 

?'hisBOOK 0 
Amaze and Mystify Your Friends! 

Earn money at Clubs and Parties. 
No skill required. It's easy. "The 
Book of 11100 \Venders" tells how and 
teaches you many startling tricks of 
Magic. Also contains a complete 
catalog. Send 10e. today. 

LYLE DOUGLAS 
Station A.3 Dallas, Texas 

RAISE CHINCHILLA 
AND NEW ZEALAND WHITE 

FUR RABBITS 
In Your Back Yard 

We supply stock and a market for al 
you raise. 36 -page Illustrated book 

d catalog, also copy of FUR FARM- 
ING magazine tells how to raise 
rabbits successfully, all for 10 cents. 

STAHL'S OUTDOOR ENTERPRISE CO., Ins. 
1086 0 Ida., Holmes Park. Mo. 
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A Great Lake City 
(Continued from page 1092) 

machinery, and other heavy metal prod- 
ucts.... It has die only plant where power 
generating equipment and prime movers 
of all types are designed and built in the 
same shop under one management. It has 
produced the largest ore crusher and the 
largest locomotive lifting crane. It con- 
structed the largest gas engine installation 
in the world twenty years ago, and still 
holds the record. 

Small boat motors, airplane propellers, 
electric controls, motorcycles, herring- 
bone gears, gasc line locomotives for min- 
ing use, malt products, dyes, candy, silk 
hosiery, leather gloves and mittens, work 
shoes, toilet soap, bird houses, silk hats, 
motor car frames, sausages, dyes, tempera- 
ture regulation devices.... All these are 
in Milwaukee's industrial alley-an alley 
claimed to hold the most diversified con- 
centration of manufacturing projects in the 
United States. 

Most of the dredging machinery used 
in building the Panama Canal came from 
a Milwaukee plant-that of the Bucyrus 
Company. The fame gained by this com- 
pany's products in Panama brought orders 
for its machinery from throughout the 
world. Its most recent major triumph 
took place in far-off India where, after 
testing the Milwaukee excavators against 
those manufactured by its own nationals, 
the imperial Bri_ish government awarded 
the American company contracts for ninety 
per cent. of the machines needed to carry 
out the great Indus irrigating enterprise. 
Powered with internal combustion engines, 
and manned by sixty -men crews, some of 
the Bucyrus units in the Indus area are 
performing the equivalent of the excavat- 
ing work that could be done by 1,500 men. 

The outstanding aeronautic enterprises of 
Milwaukee are the Hamilton Aero Manu- 
facturing Company, makers of propellers, 
and the Hamilton Metalplane Company, 
producers of all -metal monoplanes. Other 
aero products include pontoons, fliers' 
clothing, paints, motor oil, hangars, wind 
indicators, landing lights, tires and miscel- 
laneous accessories and supplies. 

Giant concrete mixers of Milwaukee 
make are serving on a large proportion 
of the greatest construction projects of 
our time. Within the past three years 
one Milwaukee firm has become the great- 
est producer of pipe line in America. In 
all, Milwaukee's metal trades industry 
employs 60,000 workers and embraces 
more than four handred firms. 

Solution to Puzzle on 
Page zits 
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Pu You -Copy 
Q This sketch 

upperA'g 
r0Jeroe ]aaarQ 

are ambitious 
youIf 

- want tarn b 
A money as a tdraftsman - 

copy this sketch and mail to me. 
If I think you show talent 1 will send p you direct from my drafting room, a hand- 

some Airplane blue print in three views with all main 

',)j¡e, 
parts named and explained. Also FREE my two books, My Pay 

heseN. 
Earning Plan," and "Successful Draftsmanship." Learn about my working method by 

ll!!» , which I train you right in your own home. Clip the coupon and learn what I can 
do for you. 

off. 
AVIATION 
Drafting and Designing 
COURSE Included-No V 7G ExtraCharget 
To meet the demand for designers, 
I have prepared a complete course 
on airplane drafting which I will 
include free of any extra charge. 

416 

¡train you at 
home- 

Engineer Dobo 

IF 
You Earn 

Less than $70 
a Week-Write Me! 
Mail couponwith copy ofAirplane sketch. 
Get "My Pay -Raising -Plan" and "Suc- 
cesful Draftsmanship". Both of them sent 
Free. You owe It to yourself to find out what 
big opportunities there are in practically all 
industries for Draftsmen. They come to you 
postpaid. Mail the coupon TODAY I 

I Train You At Home for 
a Big -Pay Drafting Job 
No need to leave home or quit your job. Not only do I give you 
complete practical drafting room training at home-but I show 
you how to earn while you are learning- in a few short weeks 
after you start. I have trained men who are making $3,600 to 
$9,000 a year. Get started today. Copy sketch and mail with coupon. 

Employment Service Age or Lack of Educe - 
After training you I help you lion No Drawback 
to get a job without charging previous experience is not necea - 
you a cent for this service. Em- naryfor success. You do not need 
pfoyers know that DobeTrained tohel á leg. 

MODI 
úr eves lomm' i1len make good. They know grae drool an can can reed and 

they are not taking chances understand plain, every day Englsh 
with men trained by me. -that's all you need. 

Mail Coupon for Free Blue Print Now! 

ENGINEER DOGE Diiv. 14 24RE CN CAGO 

I n Tool 
--rtDraf tsmen t1 

Needed la: 
Auto Work 

T 
stryautomobile ithe 

greatest inn America. 
Thousands of drafte- 

a needed. I'll train 
YOU. 

Sent to You At 
Once With My 

Training - No Extra 
Charge ! 

My 
"Pay e Raising 
Plan" Sent Free 
Write today for this book 
which has started bun- 
dredsof men-many with 
but little education and 
no experience. Learn 
about the other features 
of my training. Write 
today. 

Electricity 
Electricity le the 

arewo l. Damn 
needed in every depart- 
ment of this fascinat- 

g work. I'll train YOU 
et home. 

Aviation 
It is bboand to expand 

propor- 
tions.to 

enormoue 
Draftsmen ere 

essential to It. I'll train 
roe aa ick et home for 
drafilag position. 
Motor Bus Work 

Motor bus building and 
transportation have be - 

dueleading 
world In- 

triee. BUndrede of 
draftsmen engaged in 
this work. I'll .how 
yon th way. 

Buiding Work 
Thera will alwaye be 
building, No .trottare 
can be erected without 

you 
teety 

maker 
draft.-- 

1 rF 

FREE glue Print Coupon_, 
Engineer Dobe, Div. 14-24 

issi Lawrence Ave., Chicago 
I am attaching sketch of Airplane and am interested 
in getting a Big -Pay Draftsman's job. Send me 
the three -view blue print, as offered. Also your 
two books-all free to me. 

Name Age 

Address 

Town State 

What's Wrong in this Picture? 
" HOW MANY MISTAKES 

CAN YOU FIND? 
The artist was evidently in a hurry drawing 
this picture and made several mistakes. 
Can you see what's wrong? How many of the 
errors can you find? Study the picture line 
by line and mark each mistake you find with 
a cross like this: X. Find at least five of 
the errors, tell me where they are and I will 
show you how easily you can 

Win $2000 
Someone who has sharp eyes and uses them 
promptly can win a fine new automobile 
and a lot of money besides! More than 
$15,000.00 in prizes given already to adver- 
tise and make new friends for our old es- 
tablished firm. Now comes our big new 
offer of seven fine new cars and other costly 
prizes amounting to more than $7000.00- 
all to be given free. This is a real oppor- 
tunity for you to ` ¡ STUDEBAKER - NASH - BUICK - OLDS -B PONTIAC- - ilk CHEVROLET-FORD-DIAMONDS-CASH-BIG AWARDS 

ANSWER TODAY Send no money. Find 5 mistakes, mark them on the picture or write 
them on a paper and rush your answer with nameand address at once-right 

off. $650.00 CASH PAID EXTRA FOR PROMPTNESS! Costs nothing to win. Nothing to buy. 
No puzzles. No fine writing. No words to make up. No risk. No obligation. All win offer. A re- 
ward for everybody! Someone wins $2000.00! Why not you? Answer at once. Everything free. 
GEO. WILSON, DEPT. 141 AUGUSTA, MAINE. 
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the first step toward a good job 
in ELECTRICITY 

The sensible way to "break into" Electricity is to 
learn how to wire bells, annunciators, alarms-how 
to wire houses, stores and factories for light and 
power-how to estimate the cost- 

"I surely have 
received quick 
results, for I am 
starting in a 
new job today 
asengineeré as- 
sistantin the 
SyracuseLight- 
ing Company 
in the subway 
department. I 
was assured 
therewasanex- 
cellent chance 
for advance- 
ment. Thank- 
ing you for your 
great help, I 
remain 
T. D. DeVore, 
Baldwinsville, 

New York 

-then cash in on this training be- 
fore tackling the next branch. You'll 
be surprised how quickly you can 
learn WIRING, at home in your 
spare time, by our JOB TICKET 
method of practical experience- 
takes only a few months-costs only 
a few dollars a month. 

START with Wiring, but don't 
stop when you're an Electrician. 
From time to time you can learn 
MOTORS, GENERATORS, Elec- 
trical DRAFTING, Power Station 
Equipment,radioand other subjects. 

And when you're only half way 
through the course we'll help you 
get a good Electrical job without 
extra charge! During the past few 
months we have placed hundreds 
of former clerks, mechanics and even 
beginners in good Electrical posi- 
tions. Mail the Coupon, and we'll be 
glad to do the same for you. 

American School 
Dept.E.458,Drexe1 Ave. at 88th St.,Chleago 

American School, Dept. E453Drexel Are. at Seth St., Chicago 
Please send free Electrical Book, and tell me all 
about your plan to get me a good Electrical Job 
when only half way through the course. 

Name 
Address 

Bankrupt Radio Stocks 
Fully Guaranteed 

ABC Power Packs, 250 V. of B. Also has A. C. 
filassent for up to 9 tube sets. Can be used as 
B eliminator. Stake your battery set all electric 
or build your new A. C. set around tills pack 
Completely assembled $ 8.75 
7 Tube A. C. Sets 24.50 
Short Wave Sets, one tube, complete with 5 
coils, 30 to 550 meters 6.45 
12 Mfd. Condenser Blocks, 1000 volts 4.75 
A. C. 600 V. Power, Filament & Double Choke 
Pack 5.00 

hor one 281, one 250, one 227 and four 226 tubes 
Tubes I'x type Guaranteed No. 210. $2.25: No. 250, 
$2.35: No. 281, $1.85; No. 280, 950; No. 245. $1.25; 
No. 224, $1.65; No. 227, 75c; No. 226, 65; No. 171, 
75e; No. 199, 95e. 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. D-3, Chicago, Ill. 

Dealers in 
BANKRUPT RADIO STOCKS 

' MYRN YOUR NAME ON TOOLS 
WITH THE 

ARKOGtRr 
Tools From Theft. write with elee- 

icity an> name or design on the hard- 
est and finest tools. o any metal, like 

writing with a pen. Outfit $3.50 Pre- 
paid Anywhere. Illustrated circular (wyylWanted. ARKOGRAF PEN CO 
311'l4 E. Stark St., Portland, Ore. <1r°,T= nairgilp 

LEARN CARTOONING 
At Home-In Your Spare Time 

The famous Picture Chart Method 
of teaching original drawing has 
opened the door of emcee for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity. and examples of the work of 
students earning from $50 to $300 
per week. Please state your age. 
THELANDONSCHOOL 
14S'í National Bldg., Cleveland, O. 

One More Step to the 
Take -Off 

(Continued from page 1145) 

wings to the floor under the front and 
back spars, at the rib section nearest 
the wing connections. The distance 
beween the under surface of the wing 
and floor should be the same at the 
last rib found at the wing tips. 

Wiring 
YOU will need 23 good standard air- 

plane turnbuckles to complete the wir- 
ing of your glider. The Heath Airplane 
Co., 1721 Sedgwick St., Chicago, Ill. 
sells a No. 326-S.F. or S.M. turn- 
buckle, with a minimum strength rating 
of 2,150 pounds, for 35 cents each. 
These turnbuckles are very satisfactory 
for this use. Do not use weak turn- 
buckles found in hardware stores and 

PULLEY t OF E k > 

V4 "HOLE j 

l3/á ALUMINUM 
PULLEYS 

WHOLES FOR I0t 

Q 

MOUNTING 3 

r 

ELEVATOR PULLEY SET 
(MAKE ONE 

EL 4)F CARBON STEEL tt 14) 
STE 

;tlf 

X 

X.TO DIAMETER OF 
PULLEY 

SINGLE PULLEY SET 
(MAKE 3 OF CARBON 

sold for general use. The hard wire fer- 
rules shown in the drawing for bending 
the hard wire end loops can also be 
purchased from the Heath Co. at 2 cents 
each. 

Rivet or bolt a turnbuckle between 
the long metal straps in each top and 
bottom F. 22 wing brace clamp. Using 
No. 34 hard steel piano wire or No. 12 
plated aviator wire, which can he se- 
cured from the Heath Co. for 60 cents 
a pound, cut the four lengths necessary 
for the top flying wires. Leave enough 
extra wire at each end beyond your 
measuring mark to form the five bend 
system shown for making your hard 
wire end loops. The hard wire ferrules 
should be slipped over the wire before 
bending the loops and the wire should 
be examined after bending to see that 

CONTROL 
STICK 

Y4r RIVET j -HOB 
AG" 

3" 
)IT 

CONTROL STICK CONNECTION LINK 
FOR ELEVATOR CABLE 

(MAKE ONE OF #10 CARBON STEEL) 

How Would 
You Like a 
15°° Check? 

eeeand 
Cash Commissions 

of Four Times 
that Amount? 

From boys and girls in their 
teens to grandmas and gran - 
dads, hundreds of folks are 
turning their leisure moments 
into good hard cash-without 
experience and without inter- 
fering with their regular 
duties. 

You, too, can have an extra 
independent income in addi- 
tion to your regular source of 
funds. We supply everything 
you need free. Just as hun- 
dreds of others are doing- 
you can make extra cash roll 
into your pockets by simply 
taking care of new and re- 
newal orders for the 12 fa- 
mous MACKINNON-FLY PUB- 
LICATIONS - the magazines 
that sell themselves! 

Your spare time is worth 
money-don't waste it. Mail 
coupon TODAY! 

------- --- , 
MACKINNON-FLY PUBLICATIONS, INC. 
Dept. 2504.W, 381 Fourth Ave. 
New York, N. Y. 

Without obligation to me, please tell me how 
I can easily earn BIG MONEY in my spare 
time. 

Name 

Street 

City State 

www.americanradiohistory.com
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no scratches, splits, or crystallized spots 
have developed. 

After securing the top flying wires 
proceed in the same manner with the 
four bottom flying wires. The positions 
of all these rigging wires are shown in 
the top view of the glider. 

The two wires running from the F. 11 
fittings at the rear of the main skid sec- 
tion to the F. 4 fittings on the back sur- 
face of the back main spars are next 

rRIVET 

ALUMINUM 
PULLEY 

SIDE 
5HEAVES 

ALTERNATIVE SUGGESTIVE FOR. 
THE AILERON PULLEY SET 

HINGE PLATE 

O 

SPAR 
PLATE ;/O\ SPAR 

O 

O 

installed. It is bes o have the turn- 
buckles in the wire ust below the wing 
surface to eliminate w res dragging from 
the wings later when taking the assembly 
apart. The tail section can be bolted 
into place and the wires leading to it 
installed with their turnbuckles also near 
the surface of the wings. The two 
stabilizer support wires can next be in 
stalled. After attaching the elevators 
and rudder you are ready to install the 
control system. 

The control wires are flexible cable 
to facilitate their easy movement over 
the aluminum pulleys necessary in the 
control system. The Heath Co. sells 
3/32" flexible aircraft cord at $4.50 per 
100 feet which is very satisfactory. The 
writer has successfully used a good 
grade of flexible metal strand sash cord 
Vs" in size and puchased at a local hard- 
ware store for 3 cents a foot. This cord 
should be strongly twisted and have a 
cotton core. It should hold at least 700 
pounds strain. 

Cables 
THE aileron cables are first installed. 

The top aileron cable is brought from 
the top of the aileron horn over the 
top double pulley and along the inside 
of the wing to the single pulley set 
where it turns down and out of the bot- 
tom of the wing to its connection on 
the aileron lever of the control stick as- 
sembly. The turnbuckle for tightening 
this cable is best placed at the aileron 
lever of the control stick assembly. 
The bottom aileron cable is brought 
from the bottom of the aileron horn 
over the bottom double pulley and along 
through the wing to a turnbuckle which 
passes through a li/e" hole in the top 
of the main skid section. The bottom 
aileron cable next passes from this con - 

(Continued on page 1152) 

MOT/ON PICTURE 
60t0130 WEEK OPERATORS TARN 

THIS- and MORE 
BE the man in the projection booth-it is one of the big, important 

jobs in the great billion -dollar movie industry. The hours are short, 
the work is light, fascinating-and most important of all-you can 
earn from $4,160 to $7,S00 a year and more-easily, quickly ! 

Picture Operating Easily Learned! 
With our simplified system of home study your training Is practical 
and complete-it includes all types of projecting machines and their 
operation, Electricity, Stage and Theatre Lighting, Color Films, and 
the new Talking ami Sound Mories! 
Earn two to three times your present salary-have a glorious future 
before you ' Thousands of others have found this work interesting- 
fascinating-one of the best paid professions open today ! And right 
at home, in your spare time, you can learn all there is to know about 
moving picture projection-can start on the road to high pay and an 
unlimited future. 

Send today for FREE descriptive book 
Our new FREE book tells you about this wonderfully 
attractive profession. Shows how you can quickly 
qualify for a well -paid position as Motion 
Picture Cameraman or Projectionist, 
Commercial Photographer or Photo - 
Finisher. Send for it TODAY 
-NOW! It may be the turning point of 
your career! 

New York Institute of Photography. 
Dept. N-1813, 8 West 33rd St., New York, N.Y. 

Without rost or obligation send me a copy of 
your FREE book and details about how I tan 
qualify an: 

Motion Picture Cameraman 
13 Motion Picture Projectionist 
n Commercial Photographer o Photo -Finisher 

Name SUCCESS Addreae 

COUPON '` City State 

Now! DoOwn Electric Nickel Plating Introductory 
ntroduc of l OffeONLY 

N i eke!, Brase, 
Copper, Silver, 

Gold, etc. 

Thousands in Service since 1924 

A REAL MONEY -MAKING OPPORTUNITY 
No experience required. Do YOUR O\VN Electro -Plating in Your Home. 
Garage, Office. or Place of Business. Electrically Deposit Metal-Nickel, 
Brass, Copper, Silver or Gold. You ran Successfully do all the plating on 
your Automobile, Electric Fixtures, Faucets, Spoons, Forks, Chandeliers, Tools, Coffee 
T'rns. Surgical and Dental Instruments. Utensils large or small. Iron Stoves, Music Instru- ments; recondition corn platine 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 Economical to operate. Not a toy, but a practical Plating Outfit with which 
Perfect and Durable Work can be done. Positively Guaranteed to do as we claim. BE, YOUR O\VN BOSS! Build up a Profitable Aladdin Electro -Plating Business of your Own. This offers wonderful ECONOMY to users and MG MONEY -MAKING possibilities to AGENTS. Thousands in Service. Write for FREE Booklet and Testimonials and 
30 -Day Trial Offer Today. AGENTS and DEALERS WANTED EVERYWHERE. 

P. J. F. RATENRURG CO., Dept. 162, RACINE, WISC. 

Plus Postage 

LIKE A CHIP- 
ON YOUR SHOULDER 

"OLD Towns" are modeled after Indian birch - 
barks. That's why they're so fine for the paddle 
or portage. They quickly answer every dip of 
the blade . they're easily swung to the 
shoulder for carrying-and you can keep them 
there indefinitely. 

Not only are "Old Towns" amazingly light, 
but they're sturdy, strong, well-built-perfectly 
balanced canoes. An "Old Town" goes for 
years without repairs because it's made right, 
in the beginning. 

Send for free catalog. It shows many models 
-paddling, sailing, and square -stern canoes; 
rowboats; dinghies; outboard motor -boats, in- 
cluding big, fast, seaworthy, all -wood models for 
family use; and speedy step -planes. Write to- 
day. Old Town Canoe Co., 1144 Main St., 
Old Town, Maine. 

"Old Town Canoes" 

"COMPLETE equipment with Conn instru- 
ments enhances the musical value of any 

band at least 50%." 
Conns are the choice of the world's greatest artists. Especially recommended to beginners for quicker 

progress and greater musical success. Easiest to play. 
Many exclusive features. Yet they cost no more, 
FREE TRIAL, Easy Payments 
on any Conn. Write for interesting 
book. Tells everything you want to / i know about your favorite instru- 
ment. Full color illustrations of most popular models. Write today. 
C. G. Conn. Ltd. 456 Conn Bldg. 

Elkhart, Tad. 

C N N 
Worlds Largest 
7Nanufartuwesof 

BAND INSTRUMENTS 

SEND FOR THIS FREE BOOK ON 
YOUR_FAVORITE INSTRUMENT f 

t 
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7 GIVEYOURSELF 
A SQUARE DEAL! 

GET OUT OF THE RUT! Join the 
higher income class! 

REALIZE your life's ambitions!!! 
Volumes could be written concerning the 
manner In which thousands have forged 
ahead to happiness and prosperity! 
You, too, can do it if you will! You must 
help yourself of course-BUT-1f you will 
sit right down-NOW-and write us-we 
will gladly tell you of an amazing new 
invention that has shown many people a 
new world! An invention that has realized 
ambitions. developed personality and that 
has overcome many of the physical and 
mental obstacles that stand between medi- 
ocrity and success!* 
Psycho -phone works while you sleep. No 
study, no memorizing, no tiresome word 
drills-just a little determination on your 
part is all that is needed. 
'Hundreds of sworn letters on file, copies 

on request 

SUCCESS 
Lies Within You! 

We Believe That Our 
Method Will Help You, 
Because It Has Helped 

Others! 
Don't Delay-Write Today! 

Send For Your 
Free Copy Now! 
The whole amazing 
story of this revolu- 
tionary development 
that is changing 
people's lives, re- 
molding their char- 
acters, is told in 
"The Secrets of the 
Superman," a re- 
markable FREE 
book. Get it. Read 
it. Judge for your- 
self what this new 
discovery would 
mean in your life. 

No obligation. No cost. Write for your 
copy at once, or mail the coupon NOW. 

The Psycho -Phone Company 
(Dept. "S") 

103 Lafayette St., New York, N. Y. 

- - Mail NOW for FREE Book - - 
Psycho -Phone Company, Dept. "S" 
103 Lafayette St., New York, N. Y. 

Gentlemen: Please send the your FREE 
book, "The Secrets of the Superman," which 
explains a new way of getting the things I 
want in life. 

Name 

Address 

Town State 

One Step More 
to the Take -Off 

(Continued from page 1151) 

necting turnbuckle along through the 
other wing to the bottom double pulley 
of the double pulley set in that wing 
and then to the bottom of the other 
ailerons easily. When the stick is moved 
free from any obstruction and move the 
ailerons easily. When the stick is moved 
to the left the left aileron should move 
up and when moved to the right the 
right aileron should move up. The ele- 
vator cables are next installed by con- 
necting cables to the control stick connec- 
tion link at the pointed end of the control 
stick. The rear cable from this link feeds 
back through the top hole in the wood- 
work, under the elevator pulley set, 
and up over the single pulley set from 
which it is led to the turnbuckle connection 
between it and the two elevator top horns. 
The front cable leading from the connec- 
tion link runs forward over the aluminum 
pulley in the front of the stick system and 
back through the horizontal tube continu- 
ing through the bottom hole in the wood- 
work and under the elevator pulley set, 
from which it is led to the turnbuckle con- 
nection between it and the two bottom 
elevator horns. When the stick is pushed 
forward the elevators should flap down and 
when pulled back the elevators should 
flap up. 

In wiring the rudder control run a 
No. 24 piano wire from each rudder 

1-Z 

SEAT BRACKET 
MAKE Z ov é SPRUCE 

71- 

62-13 6 

SEAT SEAT BACK 
MAKE I óv 8 3 PLY BIRCH MAKE I of é 3 PLY BIRCH 

horn side to the rudder bar end on the 
same side. Facing the front and pushing 
the rudder bar with the right foot should 
turn the rudder to the right. 

It is well to oil all the aluminum 
pulley bearings and make certain that 
each control works smoothly and firmly. 
This is an excellent time to examine 
all the cable connections and check the 
amount of available take up in each 
turnbuckle. 

Construction of the wing framework, 
elevator, stabilizer, and tail and main 
skid sections was described in the Febru- 
ary and March numbers. 

Floors That Clean 
Themselves 

By Mrs. Christine Frederick 
(Continued front page 1108) 

hacknumber, however, as it is wrong in 
principle. The film of oil left on the 
floors is merely a trap for dust, and every 
footprint shows: to say nothing of the 
bad effects of getting oil upon rugs. Some 
of the electrical floor machines are 
equipped to scrape the floor-to make it 
over into a new floor entirely. To see 
one of these scraping machines in action, 
and then contrast it with the old hand 

Two Famous 
Books 

(Now Only) 50c Each 

1001 RADIO QUESTIONS 
AND ANSWERS 

1930 Edition 
Everything you want to know about 
radio from "How to Kill Outside Radio 
Noises" to a clear description of the 

newest tubes. If you have a question 
on radio, here is your answer and a 
thousand more. 96 illustrated pages. 
Large 9 by 12 inch size. Beautiful 
colored cover. Price post- SOe paid only 

HOW TO 

WIN AT 
BRIDGE 

AUCTION 

'b\ONTQACT 
if 

+. 

(Peanut- 

1!1 AY 

:: 'ò 
61,WILBUR 

WHITE HEAD 
amerrcd, fFvrman Prato,. Ourúr.ihl 

HOW TO WIN AT 
BRIDGE 

The world-famous Bridge authority's newest 
book. Tells how to play both Auction and 
Contract Bridge TO WIN! Complete rules 
of play and methods of scoring for both 
Auction and Contract Bridge. Contains 500 
hands to bid and play, with com- 
plete solutions and analyses. The 
biggest 50c worth ever offered to 
Bridge fans. Price postpaid only 

SOC 

Experimenter Publications, Inc. 
Dept. 2504aa, 381 Fourth Avenue 
New York, N. Y. 

Gentlemen: I enclose , for 
(amount here) 

which please send me pospaid the following: 
How' To Win at Bridge 
Popular Magic and Card Tricks 

Name .............. . ........ ....._ 

Address 

City State 
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Get Into 
Business 
this 
Easy 
Way 

Machines 
in One! 

Ball searing 
rS t o for Throughout 

deposit ósÓs Weight 520 lbs. 
A whole year to pay 

The Electric Carpenter 
Make money on screens, trellises, furniture, toys, 
etc. 3" Circular Saw; 14" Band Saw; 36" Lathe, 
10" swing; 6" Jointer; Reversible Shaper; 1/2" 
Hollow Chisel Mortiser; Sander. Does 33 wood- 
working operations. NOT a toy! 

Write Today for Illustrated Folder 
We also build a complete line of single -purpose 
machines. 

The Woodworking Machinery Co., Inc. 
260 N. Eleventh Et. Philadelphia, Pa. 

L- 
Build Model Airplanes 

the IDEAL Way! 
Plans for Model 

Airplanes 25c each 
FORD MONOPLANE 

Fokker Monoplane 
New York -Paria Pane 

Curtiss Biplane 
De Haviland BiPaane 
NC -4 Naval Seaplane 
Blerlot, Nieuport or 

Monoplanes 
Cecil Peoli Racer 

Build the IDFAI "Am.rieln 
Eagle''; the new, low -wing Mod- 
el. 26 -in wing span. weight 3h 

A eloua flyer and easv 
to build. Construction Set. with 
Instructions. $2.50. Aleo sold 
Assembled, $5.00. 
Ask 
48 -page Catalog 

dealer 
r Model 

order d Air- 
planes. Parts and Materials for 
Builders Sc 
IDEAL AEROPLANE AND 

SUPPLY COMPANY, Inc. 
22--24 wept 19tí, St.. N.Y. City. 

High School 
Course in 
2 Years 

This simplified, complete High School 
Course-specially prepared for home study 
by leading processors-meets all require- 
ments for entrance to college, business, and 

20 Other leading professions. 

Courses ever 
200 noted h, 

(over Men, and Educators heed 
PFrepare the special instruchon 

which you need for succose. No matter what 
sour inclinations may be, you can'thope 

to eocceed wittoet specialised training. Let 
pagive you the practical training you nand. 

American School 
Drexel Ave. & Sath Street 

Dept.. H.453, Chicago 

Money Back When You Finish If Not Satisfied 
American School, Ce,t.h.453 Drexel Ave. and 58th St., Chicago 

Send me full information on the subject checked and 
how you will help me win success In that line. 

Architect Electrical Engineer 
Building Contracter General Education 
Automobile Engineer Lawyer 
Civil Engineer Mach. Shop Practice 
Structural Engineer Mechanical Engineer 
Business Manager Steam Engineer 
C. P. A. & Auditor Sanitary & Heating 
Bookkeeper Surveyor & Mapping 
Draftsman & Designer High Seaool Graduate 

Name 

Addrese 

Science and Invention 

work of scraping is like seeing the Bremen 
alongside of a canal boat. 

We are also becoming wiser in building 
floors. We are making more cement or 
composition floors in homes. It is a start- 
ling fact that 75% of home fire -losses 
start in the basement, so that by using 
steel beams and concrete for the first floor, 
we not only get far safer homes, but 
also floors more readily cleanable. There 
are various forms of composition flooring, 
and by carrying it up to baseboard height 
around the rooms, the sanitation and clean- 
ing problem is brought up to the standard 
of hospitals or public buildings. The elec- 
tric scrubbing machines are, of course, 
especially effective in washing down such 
concrete or composition floors. Tile is 
more and more becoming interesting, and 
the cleaning problem thus even more 
simplified. 

In recent years vacuum cleaners have 
been made more powerful in their suction 
and adaptable to home uses; they present 
a great factor in cutting down the energy 
needed for keeping floors in condition. 
Many women have taken advantage of the 
use of modern equipment to greatly en- 
hance their standards of cleanliness. 
Whereas, under the old back -breaking 
methods, they achieved a weekly clean-up, 
they now have a daily clean-up; and as 
any woman knows this is a far better 
system, preventing unhealthy accumulations 
and an over -laborious cleaning time. 

A combination brush that waxes, scrubs 
and polishes by merely changing the base 
attachment helps keep your floors spotless 
with minimum effort. (Lewis ff Conger) 

$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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Give me your measure 
and l/lPROVE 
that you can have 
a body like mine" 

BICEPS 
117 IN. I 

WAIST 
32 IN. 

HEIGHT 
5jFT.10IN. 

CHARLES 
ATLAS 

-twice proclaimed 
The WORLD'S 
Most Perfectly De- 
veloped Man. Now 
reveals his secret 
of health, strength 
and amazing mus- 
cular development. 

FOREARM 

I14%srml 

CALF 

A 16%4lN.I 

WEIGHT 

1178 LBS.) 

Photo Oct. 
1929 

IT'S easy my DYNAMIC -TENSION way. 
And quick! Just tell me what you NOW 
measure-and what you want to be. 

I'll give you PROOF in just 10 DAYS that I 
can turn you, too, into a man of might and muscle. 
I'll put a solid inch of smooth, supple, powerful muscle 
all over your body. 

If you are under weight, I'll add the pounds 
where they are needed and, if you are fat in any 
spots, I'll show you how to pare down to the 
fighting trim that I am always in myself. 

And with big muscles and the powerful, evenly -developed 
body that my method so quickly gives you. I'll also give 
you through -and -through health-health that digs down 
into your system and banishes such things as constipa- 
tion. pimples, skin blotches and the hundred -and -one 
other ailments that rob you of the good times and the 
good things of life. 

FREE? "Everlasting Health 
and Strength" 

First, do what my other prize-winning, followers did. 
Send for a free copy of my 40 -page book-"Everlasting 
Health and Strength," by Charles Atlas. Gamble a 2c 
stamp for the biggest prize that anyone can gain-a 
handsome, healthy, muscular body that commands the 
respect of anybody, any time, any place! 

With my book I'll send you a chart so you can give 
me all your measurements. Then compare your biceps 
with mine. Measure your chest and put the figures beside 
mine. Do the same with your legs, arms, neck. wrist 
and all other parts of your body. Then get the proof of 
what my secret of Dynamic -Tension will do for you-in 
your home-spending as little as 15 minutes a day doing 
what I tell you-without apparatus-without special 
foods, pills, or baths-without any kind of fussy con- 
trivance whatsoever! Give me 10 days and I'll give you 
the proof! 

Remember, it's easy my way. No apparatus-Dynamie- 
Tension does the work. You owe It to yourself to find 
out what my secret will do for you. Make sire of your 
free copy of my book-mail the coupon NOW. Address 
me personally-CHARLES ATLAS (Dept. 174), 
171 Madison Ave., New York City. 

THIS NOW! 
CHARLES ATLAS (Dept. 174) 
171 Madison Ave., New York City 

Dear Mr. .Atlas: I want the proof that your system of 
Dynamic -Tension will give me, too, a healthy, husky body 
and big muscle development. Send me your free book, 
"Everlasting health and Strength" and the confidential 
chart for my measurements. 

Name 

Address 

City State 
(Please print or write PLAINLY) 

www.americanradiohistory.com
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I'll Give You 
BULLDOG COURAGE 

In 48 Hours 
OR NO COST 

Are you timid? Bashful? 
Self-conscious? Are you 
afraid of people? Afraid 
of superiors? Give me 48 
hours and I'll make you 
bristle with bulldog cour- 
age-or no cost! 

Thousands of men and women 

DAVID V. BUSH are being held bark-made mis- 
erable-made unhappy. Why f 

Simply because of bashfulness-self-consciousness, fear 
of criticism, business worries, and- dozens of other fears. 

Yet fear is ABSOLUTELY UNNECESSARY. I have 
discovered an amazing method which banishes fear for- 
ever! No trouble! No inconvenience. No long waiting 
for results. My method is perfectly simple-perfectly 
natural-perfectly logical. It works almost instantly. 
Try it. You will he astonished! In just a few hours you 
will find yourself brimming over with splendid new cour- 
age-new daring-new self-confidence. 

Only 50 Cents 
Dr. Bush gives you his secrets of real, he-man cour- 

age in his book called "Spunk." It is one of the most 
startling books ever written. You can't read It without 
a quickening of your pulse-without a surge of red- 
blooded courage. 

This book is declared to be the masterpiece of Dr. 
Bush who has astounded throngs in America's greatest 
cities and shown thousands the one way to health, pros- 
perity, and self-confidence. Write for this amazing book 
today. Send only 50 cents in full payment. If you are 
not delighted, return the hook within 5 days and your 
money will be instantly refunded. 

DAVID V. BUSH, Publisher 
Dept. K-1094, 225 N. Michigan Blvd., Chicago, Ill. 

START TO PLAY 
VERY FIRST DA 
Even if you can't read a note of music right now, 
you play a simple melody on the very day you get 
your Deagan Xylorimba. Free, easy lessons show 
you how. Soon you are amazing friends and relatives. 
Then anew life begins-long, happy evenings of joy; parties; ' 

popularity; radio engagements-and the same chance to 
make $5 to $25 a night as Ralph Smith, Chicago-"Played 
20 minutes at wedding; received $20." Or the Hellmann 
family, Reading, Pa.,-' Made $300 in 6 weeks, spare time." 
FIVE DAYS' FREE TRIAL-Our big FREE book 
tells all about this fascinating instrument-the 5 -day free 
trial offer-the free lessons-the easy payment plan. Send 
in the coupon today-the booklet will be mailed promptly 
without cost or obligation. 

MAIL COUPON TODAY 
J. C. Deagan, Inc., Dept. 1564, 1770 Bettean Ave., Chicago 
Send me, without obligation, full details of Free Trial offer 
and easy -payment plan on the Deegan Xylorimba. 

Name 

Address 

NOJOKETO BE DEAF 
Deaf Person Knows That 

I math mtyself Arr. aOter being 
deaf for 23 years, 

ar 

i_EverY 

Drums. 1 wear them day 
and sight. They stop head 
noises end ringing ears. They 
ore sees tti mo write meadi 

will tell you true story, 
how 1got deaf and howI make 
yu hear. Address ?dedicated Ear Drum 

GEO.P.WAY,ArtlfleialEarDruCo. (Inc.) 
D. Hoff alas Bldg., Detroit, Mich. 

AIRPLANE BLUEPRINTS 
Lincoln Sport Plane $6.75 
Gerber Monoplane $1.00 
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Deafness Yields to Galvanic Current 
By Emanuel N. Josephson, M.D. 

(Continued from rage 1144) 

the annoying head noises, which are symp- 
tom of the disease, and attributed them to 
the activities of demons who were beset- 
ting him in his work. He wrote: "When 
I work, my head becomes filled with all 
sorts of buzzing, whizzing and thundering 
noises, and if I do not leave off the in- 
stant I should faint away. For the last 
three days I have not been able to look 
at a letter. The day your letter came from 
Nurmberg, I had another visit from the 
devil. I was alone . and this time the 
devil got the better of me, drove me out 
of my bed and forced me to seek the face 
of man. Not seldom has it happened to 
me to awake at midnight and dispute with 
Satan concerning the Mass." One night 
he was awakened by the noises. "Is it 
thou, devil ?" he shouted, but Satan did not 
answer. Then Luther concluded that the 
devil would not be drawn out and returned 
to sleep. These noises which accompany 
chronic progressive deafness are often the 
torments of Hell for the victims of the 
disease. 

Like cancer, chronic progessive deafness 
has been regarded in the past as a mys- 
terious disease, the origin of which was 
unknown. The doctor specializing in dis- 
eases of the ear has been able to diagnose 
chronic progressive deafness and to pre- 
dict that the patient would eventually lose 
his hearing, but he has not been able 
to influence the symptoms or to relieve the 
deafness and other symptoms. To be sure, 
it has been realized that the symptoms 
vary in severity with changes in weather. 
The patients complain that their deafness 
and noises are often intensified in rainy 
weather. Careful study of these varia- 
tions and associated weather changes has 
revealed that the factor which controls 
these variation in symptoms is changes in 
barometric pressure. Even slight changes 
of barometric pressure, one-half an inch 
of mercury, may cause marked changes in 
the symptoms of the disease; but the sum 
total of a change of a half inch of mercury 
pressure over several hundred square 
inches of body surface probably exert an 
appreciable effect on blood circulation. 
These variations in the symptoms of the 
disease have indicated that the theory pre- 
viously held that bony changes in the inner 
ear capsule of the ear are responsible for 
the deafness are untenable. For it is known 
that such rapid changes in the structure 
of bone, as might account for the rapid 
variation in symptoms, are not possible. 
That the disease has baffled medical science 
is indicated by the formation of an inter- 
national committee, under the auspices of 
the American Otologic Society, for the 
sole purpose of studying this disease. 

The writer, working independently of 
any hospital or otologic society, has 
brought to light some interesting and im- 
portant data regarding the disease, includ- 
ing a method of relieving the symptoms 
and treating chronic progressive deafness 
with a measure of success ; as well as a 
theory as to the cause of the disease which 
is proven correct when put to test. Though 
many different causes have been ascribed 
as the cause of the disease by various in- 
vestigators, among which are syphilis, dis- 
orders of body chemistry, disorders of 
glands of internal secretion, and others, 
it is becoming increasingly evident that 
any condition which results in impair- 
ment of the blood circulation in the inner 
ear will eventually cause the disease. 

Direct proof of the part which 
the blood circulation plays in this disease 
has been offered by clinical observation 

of the patients. The administration of 
drugs which are known to directly affect 
the blood circulation markedly influences 
the hearing. The administration of small 
[loses of nitroglycerin to a patient suf- 
fering of a less advanced form of chronic 
progressive deafness results in a momen- 
tary improvement in hearing, and it is 
known that nitroglycerin dilates the blood 
vessels ; whereas the administration of 
ephedrin or adrenalin, which is known 
to contract the blood vessels, generally re- 
sults in a drop in hearing in these cases. 
The negative pole of the galvanic current 
applied to the ear has proven to give the 
same improvement in hearing as is given 
by the drugs which dilate the blood ves- 
sels without the unpleasant by -effects of 
the drug. 

The improvement obtained in early 
cases of chronic progressive deafness by 
these means is frequently astonishing. The 
range of hearing improves, the noises are 
alleviated, and the disturbances in the 
muscles of the middle ear above men- 
tioned, which cause the so-called retracted 
drums in many cases, are relieved. In the 
more advanced cases the results are 
slower, for another factor enters. The 
nerve endings which translate the incoming 
sound waves into nerve impulses of sound, 
and sometimes the nerve itself, have be- 
come wasted and incapable of function- 
ing, due to cutting off of their nourish- 
ment brought to them by the blood vessels. 
The process of regeneration, or rather re- 
activation of the nerve ending, is increas- 
ingly prolonged and doubtful, in proportion 
to the length of time which they have not 
been nourished and functioning. Patience 
is a prime requisite in obtaining a result, 
as is also a thorough knowledge of medi- 
cine and a large measure of skill and ex- 
perience. The treatment may extend over 
many months of slow and intermittent 
progress. 

Results are not obtainable in all cases 
of deafness. Deafness of the chronic 
progressive type is a not infrequent symp- 
tom of tumors and other disease changes 
in the brain. In such cases the treatment 
of the deafness is of no avail. 

In May 
SCIENCE AND INVENTION 

will offer you- 
Eyes Across the Sea-A dramatic 

close-up, by William Watts Chap- 
lin, of the scene when trans -oceanic 
television had its first instant of 
success. 

Riding the Thunderheads-An exposi- 
tion of glider soaring technique, by 
Martin H. Schempp, a seasoned Ger- 
man pilot. 

Does Your Food Like You!-A wise 
and witty article on the reactions of 
individuals to eatables, by Dr. 
Walter Damrau. 

A Story of exploration in equatorial 
Africa that upsets all the usual 
ideas of the region, by Carveth 
Wells. 

An interesting article on the home 
chemist in the garden, with prac- 
tical suggestions on chemical treat- 
ment of plant growth. 

And a number of other features, in- 
cluding the third article in the S. 
Gordon Taylor series on home im- 
provement, Sam Loyd's famous 
Brain Teasers, and the ever -popular 
Safety Valve. 
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Make Your Watches, Clocks, Etc.., 
Visible byNight Theveryletetdiseoveryiatloeie.tifie 

at world. Hitherto` r.y m 
remarkable able t a an T. haich..,price; we have bat af rt_edym pits g this 

white light.h LUMINOUS od etogoit peMsctip 
which. 

in the 
to 

THErDARKER THE NIGHT.1 THE Mf ORE SRI!. 
LIANT ITrSH NES.. quite ¡ample to use. Anyone-you ea de it little applied to the dial 
or your 'Irate)) or desk will enable you to GO the time by night. Ten eso ,oat the push but- 
ton. or rwitob mince¡ of your electric, light., matob born. and innumerable other article¡; 
make your owe Lumina,» Crºmfixn, Lºmioov. Ro,ariee its. Be Wino. yjM. 25e. Larger 
miss.. 5Óo and St postpaid_ OHN$ONSMITH a 

ell 
CO.. fleet. 955 RACINE, WIS. 

CIGARETTE 
MAKER 

Roll your own and save 
Better 

°h.nyu n ait. Um 
Your favorite 

t, mein! Ihand,, 
Pocket sin, weiebe le . 
Made entirely of metal, 
nickel plated. 250.3 for 65e 
Postpaid anywhere. 

! 
f, 

\L./ 

GOOD LUCK RING 
Very striking: quaint and 

ikuil and ároubonee, deride: two brilliant: 
of bgeeing fly 

Is 
Said to 

being good 1°ek.Only 25e nod. 

NOVELTY BADGES 

Magi*. Pean 10. Gata Iw.pNtor 
Two vera novel metal badges, Wok 

Plated that 
pryou urtwin 

wear riving ,foe fun 
;&°L.. h bid a t thtelr :mats`` eat. 
dos. postpaid enywh.rra..2 Or ]00 aa1 

MIDGET BIBLE 
GREAT 

CURIOSITY 
Smalleetllible 
in the World, she of a poet. a.. aamp. 200 Pages, 
Said to bring 
good luck to 
the owner. A 
genuine work 
of art. Must 
be den to be appreciatd. Make good money 
.ell' thorn t friend.,,here)) ac ',Cane., 

$ta. PBICE tre h. i for 4Óo, 02 toe 
1.35, 100 for 57.50 Also obtainable in 

Leather Hardie., with gold ado.. Price 500 
each, 3 ter $1.25, $4.50 per deg, Magpiee Irin. 01... for ue with Midget Bible, 15e. 

STAGE Wlthabuncb 
MONEY 

l it is easys for 
V' each person 

of lmited 
means to 
appeas 
by Hashing 
a roll of 
prosperous 

" these bills I eatQtbe Proper 
time and peeling oft a genuine bill 
or two from the Outside of the roll; 
the effect created will be found to 
be all that can be desired. Prices, 
P ostpaid: 53 50dthousandZpostpaidr 

50e, 

BOOK ON ROPE SPLICING: 
»setut 'note, Oncene. Spncea, 
etc. How different knots e 

ade and what Cmyfare used for, 
knote that are maafe,ete. Over 
100 illuatretlo°e. All about wire 

block. tackléa otto. °PRICE I2Ó CENTS oll 
THREE COPIES.FOR 50 CENTS POSTPAID_ 

All 
the 

Latest 
Broadway 

Hits 

Instrument ro- 
-s X R4Y uoing Optical 
/p 

'and ;illusions' uprisiaaboth 
,I i sttarttling.With it 

Pep cab VW what b pnoeaOy the bones of ''cor Snare, the lead in e lead pencil, the fn- 

imPdai illodoái eta mn lhnt aD1°o°oáéthaj n ahi. t eatldaotrll ezybin. Pre. lOe, 3fot28oJdozn75a d Smith CC., 
STAR TOY MAKER 

Greatest boyar book 
written. Tells how to rank. 
a Pinhole Copmmee ,n Can e 
model Railroad, e Tele. 

phone, Boomerang. Telo 
graph Inking t, B o z 
Kite, Talking Machine, 
MroneoDc. Electric 
Motor. Electric Door Beli. 

Water Wheel. Paddle Raft, a pair of Skis. 
a Dog Sled, Bird Home, Rabbit Yerd, etc. 

rpapeo, tao Iliºetratiom. PRICE,10e 
or 3 00plea fey34A.,_. 

Serpent's Eggs 
B i contain» 19 .me. When 
lit with a matoh, each one 
gradually batches Gash int a make several 
feel loot which 
nude and Islet. 
about in is mod 
life -like manner. _ 
Price poi boa, 10opoatpa)d. 3 for 25e, 

ROLMONICA 
A Mouth Organ 

that Plays 
with a 
Music 

Exploding Cigarettes 
Box contains ten genuine cia- 

tte. o! .allot quality. 
They epee. eo sal. bet 
when each ciorette ie about 
one-third smoked, the vied= 
g ate a very greet mrpp lee ae 
it roes oe with a loud BANG! 
A great mirth provoker yet en- 
tirelyharmle,. Price250 bog. 

SURPRISE MATCHES 
More fun theatre, - 

lighting if. o 
with 

JNet's- like ordinary , matches. Put up 
In boxes lustllkereg- A.. 

Safety vcimris to light one he gets Quite 6 surprise. 
elegiac series. S boite for 25cJ2 f0, 35 tentf. 

INVISIBLE INK 
The most con- 

fidential mea apes 
can be written With 
wririttiing manas kesíne marne Cannot be seen uni.w you 
know the noret. Invaluable 
for many reaso,. Reap 
four Doetcle ana other private 
memorandum. away from ppry. log eye».;Great fun for paw. 
tog practical jotµ 

Only 15e a Bottle 2 fir 40e. 

Well m 
effective, mod. 
idled on latent 
type of Revolver, 
appearance alone M 
/enough to scare it 

bar, When loaded It 
ma bee effective aee 
real revolver without rise: 

tamiJ a .22 
Cal. 

it 
Cart. Mee- obtainable evert 

Where. Special cash with Orderofert1 Superior guallbBlank Csrtri aflo- tel. loo Blank Cartridge., and our new 550 gq Lpze Gtaloirof latest noveles; all for Oc°IL1r iá.50, Bhlp xprees ones. Cannot go b pDarcel ppoo elot (Cow Buoy 
Type) 

i, per lo$. Bpeül Holeter(Cowboy for pistol 600. No C.O.b. shipments, 

BLANK CARTRIDGE PiSTOL 
Aroteetfaw apa6et Burglar*, Tawlnf.. d) Dalla SDae1N oNee 

- 1 Blank Cartridge Thud, 
. '_ 100 Blank Cartrl¿o 

1660-D e N val 1\, Cafalog 

made and NIeY ' . Tha Lot 
,(` - BWpyed by 

Oa17 
Cash 

ith - b 
,,. 

_' \w 

Throw Your Voice 
Into a trunk, under the bed or 

anywhere. Lots of fun fooling the 
teacher, policeman orf riende. 

The VENTRILO 
a little instrument, fits in 
themouthoutof eight.used 
with above for Bird Calls, 

etc. Anyone canuse it. Never faits. 
A 16 -Page Course on ALL FOR Ventriloquism and 10 Cob the Ventrilo 

WondorfuI Instrument. 
Greatest thing 
yet.Ntne 
separate 
articles 
In one. 

Everybody de- 
lighted with it. 

Odd, Curious and interest- 
ing. Lots of pleasure as well 

8s very useful. It le a double Microscope for ex- 
amining the wonders of nature. It is also an 

Opera Glass. a Stereoscope, a Burning Lens a Reading 
Glass, a Telescope, a Compass, a pocket Mirror, and a 
Laryngoscope-for examining eye, ear, nose and throat. It 
iii worth all the cost to locate even one painful cinder in the 

Wonderful xA Kon 
eal 

Tube 
need one. Don't 
eye. Folds flat and fits the pocket. Something great-you 

wrtWLttle roles It. Sent by mall. Only 35o or 3 for $1.00 

PISTOL CIGARETTE CASE 

LO 

Sea Fe .a e ns v 
We FUN °` wñh:eñe. 

35¢ LOOK 

It look. lilre a deadly weapon, but ie merely a novel Cig- 
arette Case. This clever contrivance ha. proved 
iteelt better than the real thing in many an awkward 
encounter. Gre:,t fun ticking op" your friends. 
They squirm and protest it might be loaded. 

Pull the trigger and the elide 
Sine open diacloeine the cig- 
arettes. Well made, light and 
oompact. Weight only 2 
unces, 

PRICE II 
POSTPAID25C 

MICROPHONE TRANSMITTER BUTTON, 
o. 

Dti e by ue n. th c,7 r 
highly 

tter Button t collect 
the mend waver. You ran build your owe outfit 
Without buying inanely. equipment. It is mple 
and inexpensive. You can Metal' no outfit in your 
bore end hear conversation. being held all over the 
hon.. You ow connect up different room. of a 
hotel. This outfit wan used by ¡.rot .rii. 
operative. during the war. It la befog used on the 
tage. It I. ultraeendtive and I. the treated in- 

vention In microphone, You can mount the 
button almost anywhere-card board born, stove 
pap«, etis oalenders on the wall behind a picture 
!r etc. Button I. so light and small it cannot 
be detected, Person, ems be overheard without 
suspecting IL You eon liens In on conversations 
In another room. A deaf person in the audience 
non bear the speaker. Connected to Phonograph. 

hoard hmdrad» of red 
elan or other mueteal inetrumeot, mud., can be 

tran,mitter» often make an oold line "talk uutton p" wh 
be 

en nothi 
renewl 

will. Th 
ideal microphone for radio use; semis» heavy current and is extremely most. Roll five. Ampbo.. radon dol.. Cousue. other » radar u we., ouzo°. 

Any One Can Play the lee. Experimenter. end to button u.hd for hundred» of e: ri. 
It Without Practice fetemattai :the . may btelephones, á : kd,euch s hoidinii liaeb°uttn :lain the 
A Wide Selection throat or cheat to reproduce speech without sound waves. PRICE 51.00. 
of Rolls to Choose 

From 

A 
Veritable Pocket 

MAGICIAN'S BOX OF TRICKS 
Apparatus and Directions for e Number of Myaa 
Carious Tricks, Enough for 
an Entire Evening's 100 Entertainment e . . 

Anyone Can Do hem 
Pocket Player Piano Size Jazz -Band! l seat tun myetifybg . y den n Get this CenCheee a Cev. i. Rolmonica is a bass band 

all 
a music roll neat like a nod you d.e be the eleveresa 

the 
player piano. Itlis a brass band an onecan one-the bit. fot a oon of follow b. scan= to musical in the last few years. Anyone can play it, allT you have L., 

AND 
Tha to is to insert a roll, and turn the handle while you can That is allo BALL Äll. Vitt TRICE (a there Is to it. Nothing could be simples. Any child who can do these two woedeng e 

kw simple things can play the Rolmonica. It is a veritable pocket size Jazz- replacing the lid hue disappeared 
band, combiningthe andiefoundineomeoneelse'.pock- principles of the harmonica and the player piano. etRThellIND00TBIC8 CARDS It is an instrument of a thousand melodies, it playa the Popular air. of the pact, an well ee the be made to change completely latest Broadway hits. There are hundreds of role to select horn, has My Blue Heaven, po lee than eve time ) DIS. Home Sweet Home, America Old Black Joe, Annie Laurie, Sidewalks of New York, Humor- APPEARING COIN BOX, (a coin. placed in the wooden leer winkles retinue, Wild Irish Rose, Roe« O'Grady, Among My Souvenirs, Love's Old Sweet Song. Dixie. entirely r ehanan ant a coin of another water, ) The GLASS GOB. Might- Lek' a Rose, Aloha Oe, Ramona, Juanita, Roee Marie. Onward Christian soldiers, LET not (o wino dropoedd into s ïleee of soots» and aches toe roan is Sally of My Dreams, Carolina Moon, I Paw Down Jr Go Boom, Weary River, Over There, Me .,p,otined out the coin bas vapnl,ed and üfound somewhere else) the RIBBON Cherie, Long Way to Tipperary, Make Believe, Desert Song. Le Paloma, Sweet Adeline, I've FACTORY FROM THE MOUTH TRICK (a ,.minds entikse w 1y f Got a Feeling, Pagan Love Song, When My Dreams Come True. Parade of Wooden Soldier,, ,lend peps» ribbons nom¢,qua o!! your mn,o the 00dke.. xÁINÓ Land of Sleepy Water, Turkey to Straw, Hail the Gang's All Here, and hundreds of other.. °HANDKERCHIEF (a hendkarchaefh Id in thabanil mye4ripuely veniehes); An unfailing esur. of emueeme You can delight your friends for hours and the WIZARD'S RING COIN TRICK; the ENCHANTED BOTTLE 

plc, tune after tune , ply by hanging rope. Small in sire, fitting your one but yourself triable to make it ley down); the GREAT HAT AND DICE pocket, yet mightymate finger-Neklin , to -tingling tune power. Not a toy, TRICK (alergn, hen is planed on top of a het' disappear., and is found under. ut a genuine onus cal instrument and the life of any party. I wROBith free nest)) et ne one he touched the hat): and bet, lbut not lest, the GREAT winstrument. 
New Rolls added each month. 

obtainable; 
with I RO ̀ r51.5Ó 

PHANTOM 
&Mrese tfoRD r TRICK, or two from five laddit nothing. Fully in. 

Extra Rolls 10e each, all 
performing each trick. la addition 

whichto 
the cboro, a postpaid. sumoaro! other (sale and elusions are (ullya:plived for you ten eeS 

A De Luse Edition of our new CATALOG mailed on receipt of 25c. ohs 'MDrwoo the aocoesry apparatoo. Pow complete $1.00 ooetwlA 
handsome bonding. Biggar and better than ever. Only book of its 
kind In existence. Nearly 650 page. 0e all the latest tricks 'n magic, the newest novelties, punies, games, /Moiling good.. rub' bar stamps, unusual and Inn in books curtsities In seeds and plants, etc., unprocurable elsewhere. Remit by Stamps, Coln, 
Moneyaccepted. Order, Check, etc. Canadian and Foreign Stamps also 

LATEST 
CATALOG 

AHNiONSHnN 
e Co. 

aPC,ar WS. 

Yon may have s lot of fanwith this 
little peep -show. Aregularetaetler, 
Made entirely of metal. having e microscopic loos 
fitted intooneend. Mils the victim 
le absorbed In ad- miration of el 
pyeottyDDlctnreanA 

the eonndent tarnethobºttool. 
empectinge efeasinggsomethingeotu- 

thting a spring syringe is brought into action, and eilVáZ;1:gel:.eeevery teºry fea.50 cents each postpaid. JOHNSÓÑ SMITH 8 CO. 

DISSOLVING VIEWS 
50c 

Lover's Knot or Friendship Ring 
Made of 4 strands 

of genuine 14K gold 
filled wire,wovenin- 
to the True Lover's 
Knot, symbolic of 
love or friendship. 
Very pretty yet not 
she Each ring is 
madebyhandbygold 
wire expert. Itlooks 
good and it is good. 
Price 50c Postpaid 

Johnson Smith & Co. 

Rubber Chewing Gum 

It is lust like a regular packed of 
chewing gum end looks so real that is 
fool. everybody. OI 

i 
coure no one eue 

to chew it 
not 

, There's a 
until 

rld 
they 

fun°in 
Chi. rubber ehewiog gum -5 sticks to 
the package. Price, 10e Pkg.; 3 for 
250112 for 75o Id. 

Rubbia Cigarelles.PriceperBox.20c 
'Rubber Mulches. Price per Pkg.10c 

cuy-ii 
Cells // /, ym-.t r . /G///GLb/ij ran= 

,u'¡üi 
IIIIIIIII^lí rMemárk.'iPII, II I !Ih ', Zh able toy 

ever invented. IOng 
By drawing th,Tenk backward, either with the hand 
r over the floor or table and then placing it down 

it will crawl along. overoote cg all obstacles, in the 
eamelife-like manner an the arge rTenk that roved 
so deadly In the great war What makers it go la 

towiwhat of a mystery, for there le no mechanism 
ndr, ac, la wmallymd retood with mechanical 

toys, yet this tank wi l l keep plodding along ten time. 
longer then the ordinary run of toy,. It will perform 
doze°e of the most wooderfuletmt,. 25c prepaid. 

BABY 
TANK 

ITCHING Powder 
Thie le another good prat 

tical loket the intense die- 
comfiture of your victime to 
tveryono;but themselves he 
horoughly enjoyable. All 

that le necessary to start the 
bail rolling ie to deposit a lit- 
tle of the powder on a per - 
eon', hand and the powder 
can be relied ODO, to do the 

nome 
moreThe cóea°jrtdétlItéomo more... 1°ÖÇ x then 

for 25e or 7'5c Der dozen. Shinned by Express. 

ANARCHIST BOMBS 
One of these glass viole 

dropped to a room full of 
people will cause more con- 
e ternabon than a limburger 
cheese. bass The amen entirely 
d ee se, a shortt time. 

10e. 
per box, 3 Bones 

fore , 9r c: per riezr 
Boxes. or >7.50 per gross 

by 
Boxes. Shipped 

SNEEZING POWDER 
Place a ver email a- 

on°the back of your 
hand and blow it Into 
the air, and everyone In 
the room or car will be- 
gin to sneeze without 
k owi the taaeon 

fly. le mont amaz- ing to hear their re- 
mark.,eepect the real :mane, but think they havé caught It one from mother. Between the laughing and sussing You yourself will be havingthe time of your life. For parties, political meetings, ear ride., olror 

it »Othe .,rasah set 
wjoke 

oui. Pe 
is 

rice 100 3 fing 

ofor 
25c, 75e per dozen. Shipped by Exempt. 

COMICAL 
MOTTO RINGS 

Loteof harmleeefonand 
emasementwearing these 
ring°. Made in platinold 
finish (to resemble plati- 
num), with wording oo enameloid, a. Illustrated. 
Price 25c ea. Postpaid 

GICjeMADE 250 TRICKS 
MAGIC 

I <"'lT 
EASY 

10c 
An excellent little 
book containing 250 
Parlor Trick,. trink. rthdooine,ha°d- 
ke hi e Cs. ergs, rio... 
glasset s, 
that child 

empire 
per- 

form them. Profusely 
talus. Sent poetpd. to 
1ny address for only 0c. 3 copies for 25c. 

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO 
JOHNSON SMITH LS CO. D. 

. Racine,Wiis. 
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Read Classified Advertising It Pays 1 1 

Advertisements in this section fifteen cents a word for each insertion. Name and address must be included at this rate. Cash should 
accompany all advertisements unless placed by an accredited advertising agency. Not less than 10 words accepted. Objectionable or misleading 
advertisements not accepted. Advertisements for these columns should reach us not later than 1st of 2nd month preceding issue. 

Classified Advertising Manager -Experimenter Publications, Inc., 381 Fourth Avenue, New York City 

Advertising 
Get into Advertising. Learn quickly at 

home. Experience unnecessary. New. easy. 
plan. No text -books used. Practical work. 
Old established school. Send name and ad- 
dress for interesting free booklet. l'age- 
Dacis_ School of Advertising, Dept. 533-A, 
3601 Michigan. Chicago. 

Agents Wanted 
Make your own products. Employ agents 

yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book Free. 
National Scientific Laboratories, I9 322W 

Broad, Richmond, Va. 
AMAZING PROFITS SELLING NEW 

Tablecloth. Looks like linen. Wash like 
Oilcloth. Samples Free. Restever Co., 
147, Irving Park Station. Chicago. 

MEN! WOMEN! Earn big money. 
Establish permanent business as our ex- 
clusive representative your manly. Get 
particulars quirk. Indianapolis Soap Co., 
Dept. 101, Indianapolis, Indiana. 

Agents -Men, earn up to $12 daily 
wearing fine Felt Slats and selling friends. 
Smartest styles. Latest shades. $2 to $5 
sating on every hat. Samples FREE. 
Taylor Hat and Cap Mfrs., Dept DC -390, 
Cincinnati, Ohio. 

$20 a day easy, all or part time selling 
greatest line of shirts, underwear, hosiery. 
neekwear. Lowest prices. Big commis- 
sions. Write today for big free outfit. 
Carter Welch, Mgr., 227 W. Van Buren, 
Dept. 516, Chicago. 

Agents -IF YOU'RE LOOKING for a 
real. honest -to -goodness money -making 
proposition, send isle your name im- 
mediately. I have what you want. Albert 
31111s. 5220 Monmouth. Cincinnati. O. 

WANTED AT ONCE: More good men 
to introduce and retail Rawleigh's Good 
Health Products. Toren and Country. 
Wonderful opportunity. Get into business 
wills backing of largest manufacturer its 
kind. Capital over 15 million dollars. 
Quick freight, express, parcel post servire 
from 10 great factories and branches - 
one near you. Nothing Slew -no experi- 
menting. No experience required. You 
simply follow the same old tintetested Raty- 
leigh Methods which secure the most 
business everywhere and t'ave given con- 
sumers best values enci : atisfartion for 40 
years, 170 necessities frequently needed 
every home. Enormous demand. Annual 
sales nearly 40 million products. Big free 
trial inducements. Quirk easy sales. Re- 
peat every 30-60 days. Enormous profits - 
$1004400 month and more profits. Steady 
year round; no lay-off. No boss -you 
become sole owner and manager. Practi- 
cally no capital required. We supply 
everything -storks, outfit, sales and serv- 
ice methods. Big pay every day. Profits 
increase every month. "First come first 
served." For full particulars write \V. T. 
ltawleigh Co., Dept. 4-A Sri. Freeport, Ill. 

Big money and fast sales. Every owner 
buys gold initials for his auto. You charge 
$1.50; make $1.35. Ten orders daily easy. 
Write for particular and free sondes, 
American Monogram Co., Dept. 71, East 
Orange. N. J. 

YOU ARE WANTED TO RESILVER 
lllirrors at home. Profitable business plat- 
ing auto parts, tableware. etc. Write 
Sprinkle, I'iater. 9í55. Marion. Indiana. 

$10 daily silvering mirrors, plating and 
refinishing lamps, reflectors, autos, beds, 
chandeliers by nest method. Outfits fur- 
nished. Write Gunmetal Co., Ave. D, De- 
catur, Ill. 

HARPER'S NEW "HOUSE CLEANER" 
Does the most and Costs Ilse Least of any 
invention for the home. Saves Labor. 
Money. Health. and Doctor Bills. Does 
more than vacuum cleaners. Costs Little. 
uses no electricity. Price sells it. Good 
for home, garage. and public buildings. 
New plan sells where they haven't a cent. 
Profits Large. I9oterted Perritory. Loan 
you one to start with if well recommended. 
Harper Brush Wks., 2732 Main St., 
Fairfield. In. 

350% PROFIT. NEW MAGIC GAS - 
Liters $1.00 Dozen. $8.00 Gross. Retails 
25e Zip-lite's, Kossulls Avenue, New Yin', 

42 Miles on I Gallon of Gas -Wonderful 
new Vapor Moisture Humidifier and Carbon 
Eliminator. All autos. 1 furnished to test. 
Critchlow, inventor, 863N, Wheaton. Iil. 

Just put our Chewing Gum outfit in your 
Pocket. Make daily expenses. Sell 'o 
stores. Popular Flavors. Outfit furnished. 
Helmet Corp.. Dept. 57. Cincinnati. O. 

$60-$200 a week. Genuine Gold Letters 
for store windows. Easily applied. Free 
samples. Liberal offer to general agents. 
Metallic Letter Co., 441 B., North Clark, 
Chicago. 

500 Formulas and Big Illustrated Cata - 
sog 25e. Ideal Boole Shop. Park Ridge, Ill. 

Gold Leaf Window Letters and Script 
Signs; no experience: 500% profit; samples 
free. Consolidated, 69-R, West Van Buren, 
Chien go. 

Strange Battery Compound charges in- 
stantly. Eliminate.: old method Gives new 
life and pep. Big profits. Gallois free 
Lightning Co., St. Paul, Minn. 

IMPORT Your own goods. German ex- 
port magazine published in English of- 
fers numerous bargains, latest novelties; 
opportunity for obtaining profitable 
agencies. Copy 60e. Square Deal Supply, 
246-V Fifth Ave., Nest York. 

Color Craze Sweeping the Country - 
Slake big money taking orders for hand 
Painted fadeless tablecloths. bedspreads, 
etc. Castle -Ford Co., S'250, S. Wells, 
Chicago. 

Don't sell for others -Employ agents 
yourself. Stake your own products. Toilet 
articles, household specialties, etc 5101% 
profit. Valuable book free. National Sci- 
entific Iaboratories, 1932W Broad, Rich- 
mond. Virginia. 

Free Booklet describes 67 Plans for 
:Waking $20-$100 weekly its home. or office 
Business of your men. Elite Co., 84-B, 
Elizabeth St.. N. Y. 

Airplanes -Aviation 
Model Aeroplane supplies. Write for 

free bundle of sample stork. Aero Shop, 
3050 Hurlbut Ave., Detroit, Stich. 

Biggest, Best Catalog Model Airplanes, 
Parts, Supplies; Sc postpaid. Ideal Com- 
pany. 25 \\'esst 12th Street. New York. 

Books 
HEALTH HINTS WITHOUT MEDI - 

cine. Priceless hook 50 ets. Sent upon 
approval on receipt of name and address. 
Literature Free. II. E. Wildman, Graduate 
Specialist, 1723 fine St., Los Angeles, 
Calif. 

Business Opportunities 
Sell By Mail! -Books, Novelties. Bar- 

gains! Large Profits! Particulars Free! 
E-Elfro, 525 South Dearborn, Chicago. 

Amateur Cartoonists: Sell Your Car- 
toons Nest flan. Smith's Service, Ex. 
1194. Wenatchee, Rach. 

Free Book. Start little mail order 
business. Hadwil, SA -74 Cortlandt Street, 
Ness York. 

BIG MONEY AWAITS YOU HERE. 
250 Signs and pictures an hour without 
press, type or morhinery. Sanm'es and 
particulars 10e. Straro, 1015 Mulberry, 
Springfield, Ohio. 

Make $20.00 a day cleaning wallpaper 
with New Invention. Write Superior 
Specialties, Springfield, Ill. 

Screw -holding screw driver! Amazing 
new invention! HOLDS, removes, inserts 
serews instantly inaccessible places. 
Factories, garages, eleetririans, radio own- 
ers huy on sight! Sells $1.50. Exclusive 
territory. Free trial order. Jiffy, 1544 
Winthrop Bldg.. Boston. 

Chalk Talks 
Laugh -Producing Program, $1.00 Catalog 

10e. Balda Art Service, Dept. 4, Oshkosh, 
Wis. 

Chemistry 
Your Chemical problems solved and work- 

ing process fern i shred for Five Dollars. 
Write me. W. Stedman Richards, Con 
visiting Chemist. Box 2402, Boston. Sfass. 

Chemicals 
"Handbook for Chemical Experimenters." 

Hundreds of experiments: illustrated 50e. 
Booklet of experiments. 15e. Chcmiral 
nrirelist. 5e. General Chemical Company, 
Bnx 297. Reading. Penns. 

Coins 
BARGAINS, 10 Large Cents $1.03: 10 

2c pieces $1.00. Beaber, Westbrook, Conn. 

Correspondence Courses 
Used correspondence school courses sold 

on repurchase basis. Also rented and ex- 
changed. Money -hark guarantee. Catalog 
free. (Courses bought). Lee Mountain, 
l'i sash, Alabama. 

Detectives 
Detectives work home or travel. Experi- 

ence unnecessary. Particulars free. Write 
George Wagner. 2190 Broadway. N. Y. 

Duplicators and Supplies 
"RAPIDOGRAPH" Rotary Stencil Du- 

plicator, Duplicates Typewriting, Handwrit- 
ing, Drawings. Complete $25.00. Samples 
Free. General Stamping Co.. 23S E. 24 
St., New York. 

Farm Lands 
Wanted to hear from owner having good 

farm for sale. Cash Price, particulars. 
John Black, Chtppowa Palls, Wise. 

For Inventors 
INVENTORS? Send for complete names 

and addresses of over 800 manufactmrrs 
looking for new inventions, with sugges- 
tions from each an "What To Invent." 
Only $2.00 prepaid. Inventor's Syndicate, 
101 Palladium Bldg.. St. Louis, Sto. 

FREE BOOKLET ON PATENTING New 
inventions. Sterling Buck, S -629-F, Wash 
ington. D. C. 

Inventors, use our special service for 
presenting your inventions or patent to 
manufacturers. Adam Fisher bits. Co., 
205-A Enright, St. Louis, Mo. 

Unpatented Ideas Can Be Sold. I tell 
sou how and help you make the sale. Free 
particulars. (Copyrighted.) Write W. T. 
Greene, 90S Barrister Bldg., Washington. 
D. C. 

Inventions Commercialized. Patented or 
unpatented. Write. Aslant Fisher \L';¿. Co.. 
Pn5 Enright. St. Louis. Mo. 

Formulas 
Formulas -all kinds. Catalog free. 

Clover Laboratories (T.), Part: Ridge, Ill, 

For Sale 
Telegraphone for Radio receiving and 

recording. Box 03, Creighton, Pa. 
New Standard G.E. %a H.P. Washing 

Sfachine Motors. While they last $9 each. 
Cheek with coder. Reid -Way Co., Cedar 
Rapids, Iowa. 

Help Wanted 
MAKE BIG PROFITS SILVERING 

Mirrors. Easily learned patented process. 
Plans free. Wear Mirror Works, S.I.-3, 
Excelsior Springs, Mo. 

Help Wanted -Instruction 
$1260 to $3000 Year. Steady Work. U. 

S. Government Life Positions. 3Ien- 
women, 18 to 50. Short hour. Pleasant 
duties. Common education usually suf- 
ficient. Experience unnecessary. Sample 
coaching, list positions and full particulars 
-Free. Write immediately. Franklin 
Institute, Dept. 11-4, Rochester, N. Y. 

WANTED IMMEDIATELY, Men - 
Women 10-55, qualify for permanent Gov- 
ernment Positions. $105-$250 month; ex- 
perience nut required; Vacations with pay; 
common education: nsany needed soon. 
Write, Instruction Bureau, 293, St. Louis, 
\lo. quielsly, 

MEN 18-35. RAILWAY POSTAL 
Clerks. $158.00-$225.00 mouth. Steady. 
Spring examinations likely. Common .du 
cation snfih'ient. Particulars free. Write 
immediately. Franklin Institute, Dept. 
M-15, Rochester, N. Y. 

How to Entertain 
Plays, Musical comedies and revues, 

minstrels. comedy and talking songs. black - 
fare skits, vaudeville acts, monologs. dia- 
logs, recitation. entertainments, juvenile 
pissys and songs. musical readings. make- 
up goods. Catalog free T C Geni n & 
Co.. 623 So. Wabash, Dept. 99, Chicago. 

Inventions Wanted 
BIG MONEY made with good inventions. 

Get yours into action by sending full de- 
tails to manufacturer with two large plants. 
G. W. MacDow, 200 Dartmouth St., 
Boston, Blass. 

Inventions Wanted -patented. unpatented. 
If you have an idea for sale write, Hart- 
ley. Box 928, Bangor. Maine. 

Inventions Commercialized. Patented or 
unpatented. Write, Adam Fisher 311g. 
Co.. 205 Enright, St. Loris, Mo. 

Machines 
CONCRETE Building Block Machines 

and Molds. Catalog free. ( 'onrrete Manu- 
facturing Co., 5 N. Slain, St. Lnul_, Ito. 

Magic 
Magic tricks, cards, books, illusions, etc. 

Catalog free. G. Fenner, 2401 Jefferson, 
Louisville. Ky. 

Magie Catalog 20c. Lynn, 105 Beach, 
Dept. 6 Jersey City, N. J. 

Mail Order Business 
SELL MAGIC! We furnish Catalogs, 

Circulars, Everything! Samples. pssrtieu- 
lars. 100. Hou,inger, 5230 Conseil, Chicago. 

Male Help Wanted 
Firemen, Brakemen, Baggagemen (white 

or colored), Sleeping Car. Train Porters 
(colored), $150-$2250 monthly. Experience 
unnecessary. 897 Railway Bureau, East 
St. Louis. Ill. 

STEAMSHIP POSITIONS - Men - 
Women -Good pay; experience unneces- 
sary-. List of positions free. W. E. 
Areulus, \fount Vernon, N. Y. 

Miscellaneous 
Agents, Canvassers. Salesmen, Merchants, 

etc., who are seeking direct contact wills 
manufacturers far live propositions; 100% 
satisfaction guaranteed; send me 25e (coin 
or stamps) for one pound of direct contact 
literature of over 200 unexcelled offers. 
Ted Armour, 136 East 28th Street. New 
York, N. Y. 

SELL BY MAIL. Wonderful oppor- 
tunity. Particulars FREE. Ford, 210 
Chihuahua St., El Paso, Texas. 

Patents 
Inventions Commercialized. Patented or 

unpatented. Write. Adam Fisher Mfg. 
Co, 305 Enright, St. Louis, Sto. 

Patent Attorneys 
Patents -Write for Free Instructions. 

Send drawing or Models for Examination, 
Carl Miller, Registered Patent Attorney 
(farmer l'avent office examiner), 258 Mc- 
Gill Iluilsliug, Washington. D. C. 

Inventions patented; confidential advice; 
intentions developed -representative for 
Blair Tool and Jlarhine Cop.; trade -maries 
registered. Sun aid Gottlieb, Patent At- 
torney, 5 Beekman Sweet, New York. 

Patents Procured; Trulde-Marks Reg- 
istered -Preliminary advice furnished with- 
out charge. Booklet and form for dis- 
closing idea free. Irving L. McCathran, 
703 International Building, Washington, 
D. C. 

Inventors who derive largest profits know 
and heed certain .simple but vital farts Ise- 
fnde applying for patents. Our book l'atent- Sere gives those facts; free. Lacey & 
Lacey. 644 F St., Washington, D. C. I:slalrl i:shed 1269. 

Patents. Time counts in applying for 
patents. Don't risk delay In protecting 
your ideas. Send sketch or model for in- 
structions or write for Free book, "Ilmv to 
Obtain a Patent" and "Record of Inven- 
tion" form. No charge for information on 
how to proceed. Communications strictly 
confidential. Prompt, careful, efficient 
service. Clarence A. O'Brien, Registered 
Patent Attorney, Security Bank Building 
(directly across street from patent office), 
Washington, D. C. See page 1123. 

"Inventor's Adviser," Valuable Patent - 
book sent free. Labium, 15 Park Stow, 
Nest York. 

JAPAN; Yoshijiro Nakane, Registered 
Patent Attorney. 24, Ishigatsujicho. 
Tenpojiku, Osaka. 

Unpatented Ideas Can Be Sold. 1 tell 
you how and help you malre the sale. Free particulars. (Copyrighted.) Weite W. T. Greene, 909 Barrister Bldg., Washington, 
D. ('. 

"Inventors' Guide" free on request; gives 
valuable information and advice for all who 
have original ideas or improvements. Frank 
Lederman, Registered Attorney and En- 
gineer, 233 Broadway, Nest York City. 

PATENTS -Send for form "Evidence 
of Conception" to be signed and witnessed. 
Form, free schedule, information free. 
Lancaster, Alhcine & Rommel Registered 
Patent Attorneys in the United States and 
Canada, 242 Ouray Building, Washing- 
ton. D. C. 

Patents or Inventions 
Inventions Commercialized. Patented or 

unpatented. Write, Adam Fisher 3lfg, 
Co,, 205 Enright, St. Louis, Mo. 

Personal 
TOBACCO HABIT OVERCOME OR NO 

Pay. Over 500,1100 used Superba Remedy 
to help stop Cigarettes, Cigars, l'ipe. 
Chewing, Snuff. Write for full treatment. 
on trial, Costs $2.00 if successful. nothing 
if not. Superha Co., 1,-02, Iialtlsur. Aid. 

Photoplays Wanted 
$$$ Photoplay Ideas For Both Silent and 

Talking Pictures. Accepted any form for 
revision, criticism and submission to 
studios. Estab. 1917. Booklet free. Uni- 
versal Scenario Co., 223 Western & Santa 
Monica Bldg.. Hollywood, Calif. 

Printing Outfits and Supplies 
Print Your Own cards, stationery, circu- 

lars, advertising, etc. ,Ionise press, $5.90; 
job presses. $11; rotary, $149. Print for 
others; big profit. Easy rules furnished. 
Write for catalog presses, type, paper, etc. 
Kelsey Company. Q-6. Meriden. Conn. 

Real Estate 
PECAN. Orange -Fig groves "On the 

Gulf." 'Monthly payments. Gist rauteed 
care. Big quick returns. Suburban Or- 
chards. Dept. S Biloxi. Miss. 

Salesmen Wanted 
PUNCHBOARD SALESMEN. Up to 

$115.1,00 Yearly. Nest line. All fast sell- 
ers. Lostest prices. Full rommis,sinn on 
repeat business. Catalog tree. l'u'itan 
Notcity. 1409 .Tarksnu, Chicago. 

42 Miles on I Gallon of Gas -Wonderful 
nest Vapor Moisture humidifier and Carbon 
eliminator. All autos. I furnished to lest. 
Cu Willow. Inventor. 863. Wheaton. Ill. 

Songwriters 
COMPOSERS -Verse or Music. Bril- 
liant opportunity. Write Von Buren, 1992 
bfr('lurg Bldg., Chicago. 

Songwriters -substantial advance royal- 
ties are paid on publisher's acceptance. 
New Booklet. "Song Requirements of 
Talking Pictures." sent free. Nesteomer 
Associates. 793 Earl Bldg.. New York. 

Telegraphy 
Learn Morse and wireless telegraphy. Big 

salarles. Tremendous demand. Expenses 
lost, ran earn part. Catalog free. Dodge's 
Institute, Stone Street, Valparaiso, In- 
diana. 
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The Safety Valve 
(Continued frone page 1115) 

guests of Sir Oliver Lodge, and of the British 
Society for Psychical Research, London, and 
read the true evidence adduced front the 
record as to how thoroughly Margery is 
constricted when seances occur. I also note 
that Arthur Ford of New York offers any- 
one $10,000.00 to prove he got the wrong 
message for Mrs. Houdini, or that she did 
not pay him the $10,000.00. Where is Dun- 
ninger? Put him on. 

There are today thousands of mediums 
who are genuine, right in this country and 
more developing. 

You who are way behind the times had 
better wake up-you would command the 
spirits-but no-they command you. 

E. E. REED, 
Hudson, Michigan. 

(Let us first say that Mr. Ford never 
received $10,000.00 for giving the correct 
message to Mrs. Houdini. Mr. Ford ad- 
mits so hinescdf under his Own signature. 
yet newspaper accounts state that he did 
receive the $10,000.00. This, Mrs. Houdini 
denies. 

There is no doubt but that this was the 
message. If you read the April 1929 issue 
of SCIENCE AND INVENTION Magazine you 
weight see how this message n'as obtained. 

Why not haze any mediums that you con- 
sider genuine, mall at the offices of SCIENCE 
AND INVENTIO:a' Magazine. Our offer of 
$21,000.00 is absolutely bonafide. In view of 
the fact that it is published in a magazine 
that circulates through the United States 
mails, any refusal on our part to pay this 
offer would clase the magazine to the mails, 
were the complaint lodged with the Postal 
Authorities. Such a condition would mean 
more to us than the $21,000.00. 

Should any question arise in your mind 
regarding the way in which mediums are 
handled, or regarding our honesty and in- 
tegrity, I need only refer you to the last 
medium that we investigated, Mr. Decker. 

Mr. Decker is well knor'n in spiritualistic 
circles and a letter to him will undoubtedly 
set you right en this subject and will also 
convince you that mediums have nothing 
to lose by sitting before our investigating 
co nl nl l ttee.-EDu TOR. ) 

In RADIO NEWS 
for April 

Sun Spots, Weather and Radio are all dis- 
cussed in a most interesting manner by 
Lieut. William H. Wenstrom, whose 
original researches in this field qualify 
him to write with authority. 

Austin C. Lescarboura, in answer to a 
storm of inquiries, tells why radio oppor- 
tunities seen few, in spite of the great 
demand for trained men. 

Commander Edward H. Loftin and S. Young 
White explain how to add a direct - 
coupled amplifier system to a standard 
radio frequency tuner. 

A. Binneweg, Jr., discusses his experiments 
in the short wave field, developing trans- 
mitter equipment for 2.5 and 10 -meter 
use. 

NOW lake thisnew quick way 70 

! 
= z 

-m... ,,,I T - 
fiel a dine BIG PAY JOB in 

DRAFTING 
Come on you fellows who are sick and tired 
of lay-offs. job hunting and poor pay. Say 
goodbye forever to hard times and starvation 
wages. Become an Engineering Draftsman 
and land a fine -paying, year 'round job thru 
the now famous L. L. COOKE "picture 
method" of learning Draft- 
ing. This is the amazingly 
simple, quick -action training 
that is getting sensational 
results for men like you 
everywhere. Mail coupon 
for details today. 

Only Spare Time At 
Home Needed 

Just give a little of your 
spare time at home to this 
wonderful training and 
you'll be surprised how 
rapidly you make progress. 
Complete Drawing Outfit Furnished starts 
you out doing Drafting just as it's clone in 
great Drafting Rooms everywhere. You learn 

Jobs like these are clean 

right-you get practical training-anti you 
learn fast. 
It's just as easy as it looks in the pictures above. 
You learn by doing. Actual pictures of your in- 
structor's hands guide you. You SEE IT DONE 
and you DO IT YOURSELF. The pi_tures show 

you HOW and the text tells you Why. And 
you learn all about mechanics, 
shop practice and everything a 
Draftsman must know. In 
other words, you learn Draft- 
ing from A to Z so you can sit 
in with the best of them on the 
jobs that pay Big Money. 

Decide To Get Big Pay 
Mail coupon today and make 
up your mind to get out of the 
rut and jump into steady, Big 
Pay work. Drafting is your 
great Opportunity. Good Drafts- 
men always in demand-many 
earn up to $100 a week. That's 
the kind of work for you. De- 

cide to get it. Send for Big FREE Book that 
shows how easy it is to learn Drafting this new 
quick way. Mail coupon now. 

and steady and the Pay is BIG 

Professional Instruments 
and Full Outfit Included 
-Nothing Else To Buy 
Everything you need to learn 
Drafting and learn it right is 
sent you as part of this Course. 
There is no extra charge of any 
kind-nothing else to buy. You 
get a real professional outfit 
of Instrument, and Drawing 
Materials without a penny of 

extra expense. Mail the cou- 
pon for details today. 

L. L. COOKE SCHOOL OF DRAFTING, 
Dept. 24. 2138 Lawrence Ave., Chicago. 

Send me at once your FREE Book, "Draw Big 
Pay in Drafting." This does not obligate me. 

Name 

Address 

City State... 

Complete Muscle Building 
Courser Including Exercisers, $160 

I positively guarantee to increase 
your arms one-half inch In size, 
chest one full inch, strength 25%, 
health 100% in one week's time, by 
following my instructions and using 
my exerciser 10 minutes mornings 
and at night. Send $1 for com- 
plete course and exercisers. Satis- 
faction guaranteed or $1 refunded. 

Prof. J. A. DRYER 
Box 1850-L Chicago, Ill. 

..sue 

Á,r,Wone CAN GoRN! 
I No talent ore experience nece ssary. 

Fascinating worrk Pays big mon 
Complete matruction book TELIABOLm. 

Al habita Colore, HOWTO 
NCI% PAINTS, Show Carde. 

Board d Wall Signe,Read 

de letters, C, laine. -S S TRICKS OF THE TRADE also ¢ansé 100Besipbte eta and Designs. nook (dyh0 
hound in Oe. bee amt. leather, gold edge., i, m 

and four ball bearing Show Card S 
%a> se J Pens. Book and Pena sent postpaid 

t III q ! for $3.00. (C. O. D. 10c extra., 
OgilvlePub.Co.,57Rose5t.,Dept.lOBNowyork 

\; 
TIV T'` EARN MONEYJMMEDÌ4 TEL Y- 

/ WE FURNISH EQUIPMENT TO START 

Big friendship offer. $3000 in prizes. Someone will win $1000 cash and Nash sedan, or $2000 cash/ - Why not you? Ov $15,000 already given. Mrs. Harrell won $500; N. LaValle 
won $700; R. A. Dobbins won $2500; many others. Nothing 
to buy. Only 3 things to do-name the dogs, advertise for us around homo, then play a jolly fun game. 50 fine prizes. 

Name the Dogs 1 doogsear2piPnlíce dog: b. Airedale, 4. Bull, 5. Setter, 6, Bloodhound. Can you name them? Mark the Collie as No. 1, Police dog No. 2, etc. Number all 6 dogs. Send answer at once. A close observer who names the dogs correctly is going to win. First prize $1000, and Nash extra for being on time, or $2000 all cash. Send Answer TodayName the dogs end yo0 can 
tak to tie 

part. 
inoriie. 

No 
allowance guaranteed to every one who takes active No risk. No e (.oast ai mail answer. Cows nothingsns win. aEvery- thingo free and postpaid. If youe want to win mnd answer today for Complete particular.. Noma the dogs! Send no money. Hurry) 

W. M. 0000, Mir. Dept. 55 AUOUSTA. MAINE. 
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EARLE LIEDERMAN-"The ;hustle I3ui! le 
Author of "Muscle Building," "Science of [lies 
tling," "Secrets of Strength," "Here's Health,' 

"Endurance," etc. 

A New Body 
Awaits You 

Have you ever watched a magician pull wriggling rab- 
bits out of a high hat? A wonderful trick, you say. 
Well, Earle Liederman is a magician, but of a different 
sort. He builds health and strength into your body in a 
miraculously short time-and it's no trick. It took 
him over 20 years of planning and experimenting to 
do It-not with hit-or-miss method-for Earle Liederman 
is a college trained man who works with a deliberate, 
analytical mind. People call him the Muscle Builder 
because he takes weak, run down bodies and transforms 
them into strong, virile, handsome bodies in double-quick 
time-GUARANTEES to do it and actually DOES do it. 

In The Privacy of Your Own Room 
To obtain the new body awaiting you, does not mean 

that you must exercise 24 hours continuously. Earle 
Liederman's short-cut to healthy. handsome, broad - 
shouldered bodies must be taken in 15 minute doses. 
If you exercised more than this in his high-pressure, 
quick -development way, you would tear down more than 
he could build up. You can do his easy scientific exer- 
cises in the privacy of your own room. 

And What Results 
What a thrilling satisfaction you will get out of snatch- 

ing your shoulders broaden and your arms thicken and 
strengthen. How glorious it will be to feel your vest 
becoming tighter around your chest and to watch your 
legs become muscular. There'll he no more leg fatigue 
when you climb stairs and you'll be the one who sets the 
pace when walking. 

A New Body-Inside As Well An Out 
Your heart, your liver, your kidneys, your lungs-all 

your internal organs get the jolt of their young lives 
when this Sculptor of Human Bodies starts to work on 
them. Almost immediately they settle down to an or- 
derly. well-mannered functioning that means a new kind 
of happiness for you-a new body-the joy of living that 
only a healthy. virile body can give you. And the head- 
aches, constipation troubles, aches and pains that are 
caused by a weakened, flabby body somehow miracu- 
lously disappear. 

You'll See It In Her Ryes 
And will your friends notice the difference! Just watch 

that girl you love so dearly open her eyes and tight to 
hold your attention! And the men in your crowd- 
they'll look up to you as a real leader. Instinctively they 
worship strength and leadership that must go with these 
things. But let Earle Liederman tell you all about it. 
All you have to do is 

Send for His New Book 

i/{,é,ffafflQ%td2euelop/fett;-- 
64 pages and-IT'S FREE 

It contains forty-eight full -page photographs of himself 
and some of the many prize winning pupils he has 
trained. Some of these came to him as pitiful weaklings, 
imploring him to help them. This book will prove an 
impetus and a real inspiration to you. This will not 
obligate you at all, but for the sake of your future health 
anti happiness do not put it off. Send today-right now 
before you turn this page. Mail the coupon to 

EARLE LIEDERMAN 
Dept. 2704 305 Broadway New York City 

EARLE LIEBERMAN 
Dept. 2704, 305 Broadway, New York City 

Dear Sir-Please send me absolutely FREE, and without 
any obligation on my part whatever, a copy of your latest 
hook. "Muscular Development." (Please write or print 
plainly.) 
Name Age 

Street 
City State 

INDEX TO ADVERTISERS 

PAGE 
A 

Advance Electric Co. 1126 
Alton Art Studios 1143 
American College 1142 
American School 1132-1150-1153 
American School of Aviation 1140 
American School of Photography 1143 
American Technical Society 1130-1138 
Anita Institute 1148 
Arkograph Pen Co. 1150 
Artificial Ear Drum Co., Inc. 1154 
Atlas, Charles 1153 

Atidel, Theo, & Co. Inside Back Cover 

B 
Bartlett Mfg. Co. 1140 
Bastian Bros. Co. 1130 
Batenburg, P. J. F., Co. 1151 
Bean, L. L. 1144 
Bernard & Heller 1124 
Black, B. A. 1136 
Blackstone, Richard 1148 
Bliss Electrical School 1142 
Bogue, Benjamin N. 1130 
Bureau of Inventive Science 1122 
Bush, David V. 1154 

C 
Centre Publishing Co. 
Chicago Gear Works 
Classified Advertising 
Coleman, Watson E. 
Collins Plow Co. 

1144 
1130 
1156 
1122 
1138 

Colonial Fireplace Co. 1140 
Columbia University 1127 
Conn, C. G., Ltd. 1151 
Cooke, L. L., School of Drafting 1157 
Cooke, L. L., School of Electricity 1139 
Coyne Electrical School 1069 
Critchlow, Walter Second Cover 
Crusader Apparatus Co. 1142 

D 
Deagan, J. C., Inc. 1154 
Delta Specialty Company 1131 
Detroit School of Lettering 1142 
Dobe, Engineer 1149 
Douglas, Lyle 1148 
Drake, Frederick J., & Co. 1138 
Drake Hotel, The 1132 
Dryer, Prof. J. A. 1157 

E 
Encylopaedia Britannica 1057 
Ethyl Gasoline 1076 
Evans, Victor J., & Co. 1125 
Excello Products Corp. 1134 

F 
First Hawaiian Cons. of Music 1132 
Fisher, Adam, Mfg. Co. 1124 
Foley Mfg. Co. 1140 
Franklin Institute 1137 

G 
Gerstner, H., & Sons 1134 
Gilson Slide Rule Co. 1132 
Good, W. M. 1157 
Gottlieb, Edward 1124 

H 
High Frequency Laboratories 1138 
High School -Home Study Bureau, Inc. 1148 
Hobart Bros. 1131 
House Builders' Society 1144 
Honigman, A. 1148 
Hoodwin, Chas. 1150 

Ideal Aeroplane & Supply Co. 1153 
International Correspondence Schools..1128-1159 
International Typewriter Exchange 1142 
Inventors Finance Corp. 1124 

J 

Johnson -Smith Co. 1155 
Jowett Inst. of Physical Culture 1135 

K 
Keeley Institute 1148 
Kelsey Co. 1130 

L 
Laboratory Materials Co. 1140 
Lacey & Lacey 1124 
Lancaster, Allwine & Rommel 1122 
Landon School, The 1150 
La Salle Extension University... 1134-1138-1148 
Lederer School of Drawing 1148 

PAGE 

Leonard. A. O. 1138 
Lewis Hotel Training Schools 1133 
Liedermau, Earle 1158 
Lincoln Airplane & Flying School 1143 

M 
McGraw-Hill Book Co., Inc. 1147 
Marvel Mfg. Co. 1132 
Mead Cycle Co. 1138 
Metal Cast Products 1144 
Midland Appliance Corp. 1137 
Miller, Carl 1122 

N 
National Aircraft Welding School 1135 
National Co. 1133 
National Electrical School 1135 
National Model Aircraft 1130 
National Poultry Institute 1159 
National Radio Institute 1065 
Newcomer Associates 1148 
Newell Pharmacal Co. 1138 
New Method Mfg. Co., Inc. 1130-1137 
New York Electrical School 1137 
New York Institute of Photography 1151 
North American Institute 1130 

O 
O'Brien, Clarence A. 1123 
Ogilvie Publishing Co. 1140-1157 
Old Town Canoe 1151 

P 
Page -Davis School of Advertising, The 1138 
Pan-American Band Instr. & Case Co 1137 
Piccadilly Hotel 1141 
Plapao Co. 1141 
Polachek, Z. H. 1124 
Postal Life Insurance Co. 1129 
Psycho -Phone Co. 1152 

R 
R. C. A. Institutes, Inc. 1121 
Radio & Television Institute 1067 
Radio Training Association of America 1073 
Randolph & Co. 1122 
Roat & Lohman 1130 
Rosecliff Shirt Corp. 1130 
R. B. Specialty Co. 1130 

s 
Sasnett, Edward C. 1124 
Schiercke, H. C. 1143 
School of Engineering of Milwaukee 1126 
See -Jay Battery Co. 1148 
Selmar, H. & A., Inc. 1140 
Smith & Smith Publishing Co. 1134 
Smith Typewriter Sales Corp Back Cover 
Snyder, J. D. 1141 
Stahl's Outdoor Enterprises 1148 
Standard Business Training Inst. 1142 
Stay Prest Co. 1143 
Stone, L. M. 1142 
Strongfort Institute 1145 
Studebaker Corporation of America, The 1075 
Superior Match Pants Co. 1130 

T 
Tamblyn, F. W. 1140 
Teleplex Co. 1132 
Thaxly, D., Co. 1135 
Thomas, C. M. 1141 
Townsend Labs. 1141 
Trilety, M. 1138 

U 
Ultra Mfg. Co. 1128 
U. S. School of Music 1141 
Utilities Engineering Co. 1143 

W 
Wagner, George Steve 1140 
Walker -Turner Co. 1139 
Wallace, J. D.. Co. 1126 
Whirlwind Mfg. Co. 1160 
Wilson, George 1149 
Wollensak Optical Co. 1135 
Woodworking Machinery Co. 1153 

(While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of this index.) 

www.americanradiohistory.com



April, 19311 Science and Invention 1159 

When the Fates Fooled Dunninger 
By Dunninger 

(Continued from page 1105) 

catch in a week or two! Imagine that ! 

While doing handcuff escapes on the 
stage, I once issued my customary chal- 
lenge to police officers to bring their 
own cuffs, from which I would release 
myself upon the stage. As I spoke I 
noticed a man seated in the front row 
dropping buckshot into the locks of his 
pair of handcuffs. It is impossible for 
anyone to free himself from hand- 
cuffs that have been doctored with buck- 
shot. Saying nothing, I invited a com- 
mittee upon the stage to examine the 
cuffs and assist in manacling me. Up 
stepped the wise guy carrying his hand- 
cuffs. Watching my chance, I took the 
handcuffs from him and grasping his 
wrist, snapped a cuff onto his wrist, 
pressing the side catch. Then I said, 
"I want to have the ladies and gentle- 
men out there see how easy it is for you 
to open those cuffs of yours with the 
key !" 

Picture my predicament if I hadn't by 
sheer luck glanced in his direction when 
I first made my entrance on the stage! 

I could unfold a thousand and one 
tales of the mishaps, the laughs and the 
comical situations that have arisen during 
my various entertainments before celebri- 
ties and in the homes of the élite. After 
showing a few magical tricks to the Prince 
of Wales he said to me, "Say, Dunninger, 
when you come over to England I want 
you to meet the folks and show them a 
few of those tricks, will you?" 

When the entertainer least expects it, 
drama creeps into his work. I will never 
forget the thrill and fright I received one 
night that the people out front never sus- 
pected. Even my own assistants didn't 
know at the time what a narrow escape I 
had from being suffocated to death. 

It came about in this manner.... I used 
to feature a thrilling strait -jacket re- 
lease and the escape from a large safe, 
borrowed from the leading safe dealer in 
whatever town I was playing. One night 
I would do the safe trick, the next the 
strait -jacket release. 

This night I stepped out on the stage 
and announced I would endeavor to make 
my escape from the safe. In this trick 
I used a searchlight so as to see the dark- 
ness of the safe in order to operate the 
tumblers from within. It perhaps isn't 
generally known, but tumblers in a safe 
can be operated from the inside by anyone 
understanding their workings by removing 
the plates after taking out the screws which 
hold them in place. 

On the heels of the announcement a 
voice in the audience rang out : "I demand 
that you, Dunninger, escape or make an 
attempt to escape from this strait -jacket 
which I brought from the Such -and -Such 
asylum !" 

"But, my dear sir, tonight I have sched- 
uled my escape from this safe," I an- 
nounced to the challenger as I pointed to 
the large safe which stood on the stage. 

"Makes no difference. I insist on the 
strait -jacket !" called the man in the au- 
dience. 

"If you insist, sir, I shall leave it to the 
audience, whom I am here to please." I 
expected the audience to pass his challenge 
up-but they yelled that I should do both 
the strait -jacket escape and the safe re- 
lease! So I had to do them. 

I requested the challenger to step upon 
the stage with his restraint jacket-one 
used only on the most violently insane un- 
fortunates. 

Stripping off my coat, in the pockets of 

which were my small trusty screw -driver 
and searchlight, I tossed the coat over a 
chair. During the process of being man- 
handled and buckled into the restraint ap- 
paratus, I forgot all about it. 

Officers recruited from the audience who 
assisted in the operations were experts in 
their line. I was handled none too gently, 
and the spectators out front seemed to 
sente this, for hisses greeted the efforts 
of the strong-arms. 

When I was bound in approved asylum 
style I requested the committeemen to 
stand to one side. In full view I managed 
to make my escape from that murderous 
restraint jacket. 

A thunderous volume of applause greet- 
ed my release and for a few moments I 
stood, nearly exhausted, bowing my thanks 
to the audience for their generous applause. 

When I had regained my breath, I was 
ready to try the safe trick. The safe was 
opened, I stepped into it, and it was quickly 
locked. I knew my assistants were wheel- 
ing my cabinet around the safe to cover 
my escape methods from prying eyes. I 
was ready to work. I placed my hands in 
my pockets . pockets that were not 
there! Then I remembered. 

My coat was outside on a chair-and I 
had neither screw -driver nor search -lamp! 

Here I was in total darkness, with bare- 
ly enough room to move, and without the 
necessary means of making my escape! 

And they say the work of an escape 
artist is a sinecure! 

Fumbling as best I could with the plates 
over the tumblers . . . with the oxygen 
rapidly being used up ... with no means 
of attracting or signaling my assistants 

I was gradually enveloped in a panic ! 

Beads of perspiration dripped from my 
forehead striking my cold, nervous hands 
like drops of melted lead.... I fought the 
panic and fear that were slowly getting the 
best of me. 

Searching in the back pocket of my 
trousers I got out my key -ring. The gods 
were with me! I had a sort of screw- 
driver fashioned some time before with a 
file, at the end of a long skeleton key .. . 

in my panic I had entirely forgotten it. 
Now I set to work again on the plate 

covering the tumblers of the safe. My 
head seemed ready to burst ... my tongue 
was parched . . my head splitting ... I 
tore the collar from my dress shirt . . 

then the neck . I must continue to 
breathe . . . finally the tumblers clicked 
into place. ... I was free ... free! 

I had just enough strength left to push 
open that door ... the sounds of the orches- 
tra sounded faintly in my ears ... I stag- 
gered forward . fell ... then darkness! 

When I came to, I was seated in a chair 
back stage. A doctor was holding a bot- 
tle of smelling salts to my nostrils. My 
assistants and the stage crew were stand- 
ing about, with faces as white as sheets. 

"Narrow escape that !" voluntered the 
physician. 

"Dunninger, we were afraid you were 
gone!" my first assistant told me. 

"The lamp and the screw -driver were in 
my coat-" I was too weak to talk. 

"Yes. I found that out after they had 
locked you in," replied my assistant. 

"That safe stuff is out from now on !" 
I managed to say. 

Fervently I heard my man, who had 
been with me for several years, reply, 
"Amen !" 

And never again, in the several years I 
continued to do escape stunts, did I in- 
clude the escape from a borrowed safe! 

Only 28 years old and 
earning $15,000 a year 
W. T. CARSON left school at an early age to take a 
"job" in a shoe factory in Huntington, W. Va., at 
$12 a week. He worked hard and long and under 
great handicaps, but he refused to quit. He made up 
his mind that he would het ahead: 

Today W. T. Carson is owner and manager of one 
of the largest battery service stations in West Vir- 
ginia, with an income of $15,000 a year. 

He gives full credit for his success to the Interna- 
tional Correspondence Schools. 

If the I. C. S. can smooth the way to success for 
men like W. T. Carson, and help other men to win 
promotion and larger salaries, it can help you. 

At least find out by marking and mailing the cou- 
pon printed below. It won't cost you a penny or obli- 
gate you in any way, but that one simple little act 
may be the means of changing your entire life. 

Mail the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
"The Universal University" 

Box 8214-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 
Architect Automobile Work 
Architectural Draftsman D Aviation Engines 

110 Building Foreman Plumber and Steam Fitter 
Concrete Builder Plumbing Inspector 
Contractor and Builder D Foreman Plumber 
Structural Draftsman Heating and Ventilation 

Cl Structural Engineer CI Sheet -Metal Worker 
Electrical Engineer Steam Engineer 
Electrical Contractor Marine Engineer 

D Electric Wiring Refrigeration Engineer 
Electric Lighting R. R. Positions 
Electric Car Running Highway Engineer 

Ill Telegraph Engineer D Chemistry 
D Telephone Work Pharmacy 
Mechanical Engineer Coal Mining Engineer 
El Mechanical Draftsman Navigation D Assayer 

Machine Shop Practice Iron and Steel worker 
L7 Toolmaker Textile Overseer or Supt. 

Patternmaker Cotton Manufacturing 
Civil Engineer D Woolen Manufacturing 
Surveying and Mapping 7Agriculture D Fruit Growing 

D Bridge Engineer j Poultry Farming 
Gas Engine Operating J Mathematics D Radio 

BUSINESS TRAINING COURSES 
Business Management Rusiness Correspondence 

Industrial Management Show Card and Sign 
D Personnel Management Lettering 

Traffic Management Ö Stenography and Typing 
Accounting and C. P. A. English 

Coaching Civil Service 
Coot Accounting Railway Mail Clerk 
El Bookkeeping Mail Carrier 

Secretarial Work Grade School Subjects 
El Spanish D French High School Subjects 
Salesmanship D illustrating El Cartooning 

Advertising Lumber Dealer 

Name 
Street 
Address 

City State 

Occupation 
If you reside in Canada, send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada 

It tells of the 
international 
Poultry work 
done by Harry 
M. Lemon, Pres.-Nat'l 
Poultry Insti - 

thousands are succeeding quickly tute, and how 
with our methods. Address: he can train 
National Poultry Institute tcs make 

h 
big 

e 

Dept. 417-H Washington, D.C. tr; ritePNowt 

IO O O '- SEC ' TS 
Our famous home -study Course 
teaches how to get bigger hatches, 
cut feed bills, cull -out non -layers, 
avoid losses and 1000 other money- 
making secrets. Methods used by 
successful poultry raisers all over 
the world. Get thin 
Trained Poultrymen are needed to fin FREE BOOK thousands of good, healthful outdoor 
jobe at from $35 to $100 a week. But 
whether you want to work for some- 
one else on a real salary-or go into 
a highly profitable spare -time or full 
time business for yourself, the Poul- 
try Industry offers you the most. 
Write for your copy of our new 
FREE Book today and learn why 
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Over the Mountains 
from Los Angeles 

559 Miles 
Sre e, 

371 
lilt 

TOTAL 

26441 
000 
TRIP 

T`1" 

Gallons of GAS 
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 

MILLIONS OF DOLLARS YEARLY 
Whirlwind users, reporting the results of their tests, are amazed at the results they are getting. Letters keep streaming into the office 

telling of mileages all the way from 22 to 59 miles on a gallon, resulting in a saving of from 25 to 50% 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 thegallon. 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 13*/ 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 quicker starting. It makes a new engine out of an old one, and starts at the touch of the starter button." 

R. J. Tulp: "The Whirlwind increased the mileage on our Ford truck from 12 to 26 miles to gallon and 25% in speed. We placed 
another on a Willÿ s Knight, and increased from 12 to 17 miles per gallon. 

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

W. A. Scott: "I had my Whirlwind for three years. Winter and summer it gives the same perfect service, instant starting, smoother 
running, and what I saved in gasoline these last few years has brought other luxuries which I could not have afforded previously." 

Cei. 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 
In just a few minutes the Whirlwind can be installed on any make 

of car, truck, or tractor. It's actually less work than changing your 
oil, or putting water in the battery. No drilling, tapping or changes 
of any kind necessary. It is guaranteed to work perfectly on any make 
of car, truck or tractor, large or small, new model or old model. The 
more you drive the more you will save. 

SALESMEN AND DISTRIBUTORS 
WANTED 

Free Sample and $100.00 a Week Offer 
Whirlwind men are making big profits supplying this fast -selling device 

that car owners cannot afford to be without. Good territory is still 
open. Free sample offer and full particulars sent on request. Just 
check the coupon. 

WHIRLWIND MANUFACTURING CO. 
999-209-A Third Street Milwaukee, Wisc. 

GUARANTEE 
No matter what kind of a car you have-no matter how big a gas 

eater it is-the Whirlwind will save you money. We absolutely guar- 
antee that the Whirlwind will more than save its cost in gasoline alone 
within thirty days, or the trial will cost you nothing. We invite you 
to test it at our risk and expense. You are to be the sole judge. 

FREE TRIAL COUPON 
am mm ma 

I WHIRLWIND MANUFACTURINr CO. 
999-209-A Third Street, Milwaukee, Wisc. 

Gentlemen: You may send me full particulars of your Whirl - 
wind Carbureting device and free trial offer. This does not 
obligate me in any way whatever. ' Name 

Address 

City 

County State 
Check here if you are interested in full or part time salesmen 
position. i - - - - - - - - - M BM - - 
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JUST OUT! -Latest Exact Information from A to Z! 

As 

Easy 

As ABC 

Latest inf oratation, 
fully illustrated, 
covering:- 
Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding, Repairs, Dy- 
namos, D -C Motors,Construction, 
Installation, Maintenance and 
Trouble Shooting, Tests and 
Testing Instruments, Storage 
Battery. Construction and Re- 
pairs, Alternating Carrent Prin- 
ciples and Diagrams,Power Fac- 
tor, Alternators, Transformers, 
A -C Motors, Windings, Recon- 
necting, Converters, Switches & 
Fuses, Circuit Breakers, Relays, 
Condensers, Regulators, Recti- 
fiers, Meters, Switchboards, 
Power Station Practice, House 
Light & Power Wiring, Circuits, 
High Tension, Transmission, 
Plans, Calculations, Code, Elec- 
tric Railways, Signals. Elevators, 
Hoists & Cranes, Gas Engines, 
Auto & Aero Ignition, Starters, 
Radio, Telephone, Telegraph, 
Bells & Signals, Motion Pictures, 
Talkies, Lighting, Illumination, 
Electric Refrigeration, Heating, 
X -Ray, Plating, Welding, Pumps, 
Compressors, Domes5c & Farm 
Appliances, An Electric Calcu- 
lator for Engineers and Meehan - 
ice. Practical Mathematics for 
Ready Reference, A New Elec- 
tric Dictionary & Encyclopedia 
of Words. 

We take pleasure in announcing: "AUDELS NEW ELECTRIC LIBRARY" 
New and More Uses for Electricity offer great opportunities to men who can 

handle this power correctly. Mcdern electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

Simple as A. B. C.-"Audels New Electric Library" gives latest, 
exact information from foundations of electrical practice to 

latest modern applications. This is a NEW practical and 
theore:ical course in electricity for home study and 

ready reference. 
Here are the answers to your questions, 

giving you the real dope that every electrician 
must know. They chart your knowledge, 

taking away the uncertainty of 
guess work. 

NEWS 

Books 
Now on Sale 5 in Preparation 
The Library contains 12 
books-the first 7 books 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket-size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service- 
pocketsize; completelyillustrated withdia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

NEW! 
SATISFACTION GUARANTEED! 

. `Audels New Electric Library" 
is backed by our 50 -year record 

as helping hand publishers. Satis- 
faction always guaranteed. 

BUT ON TOUR OWN TERMS 
PLAN s-ONE BOOK A MONTH 

Please enter my subscription to"Audels New Electric Library" to 
consist of twelve volumes, price $1.50 a volume ($10.50 for the seven 
volumes now ready). Mail one volume each month and as they are re- 
ceived, I will mail you 81.50 promptly. 

PLAN a-PAY 50c OR MORE A WEEK 
Please ship me for one week's free trial the first seven volumes of 

"Audels New Electric Library," $1.50 each ($10.50 for the seven vol- 
umes now ready). The remaining five volumes to he mailed as issued 
at $1.50 a volume. If satisfied, I will mail you 50e or more each week as 
payment for the first seven hooks and I will pay for the last five num- 
bers as I receive them at $1.50 each. 

PLAN 3-CASH PRICE $9.98 
Please ship me postpaid "Audels New Electric Library" for which I 

encloseremittance$9.98in full payment for the seven volumes now ready. 
You are to ship me on one week's trial the remaining five volumes 

as they are issued for which I will either pay $1.50 each as received or 
return to you. This price is based on 5% cash discount. 

THEO. AUDEL & CO., f West 23rd St., New York, N. Y. 
Please ship me the NEWAudels Electric Library" on the 

plan mailced (X) 

NAME.-_ 

ADDRESS 

OCCUPATION 

EMPLOYED BY 8. L April 
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BRAID NEW 
GENUINE 
JKOdei#3 

Loire*t Price -Easiest Terms 
Ever Offered 

HERE'S your chance to own that brand new Genuine Model 3 Corona 
you've wanted-on the easiest terms ever offered-at the LOW- 

EST PRICE ever offered. Complete in every detail; back spacer, etc. 
Manufacturer's Guarantee. Recognized the world over as the finest, 
strongest, sturdiest portable built. 
S. Joveton writes: "It truly is a wonderful F. J. Barsuglia, Jr., 'writes: "I am very well pleased 
machine. I am very pleased with it and find with your little Corona and I must say I do not know 

it very simple to work although it is the first type- what I would really do without it. It works like a 
writer I have ever used." charm and has every convenience of a larger machine." 
Don P. Fina, composer and pianist says: "Corona has Mrs. G. Bernstein says: "Allow me to thank you for 
helped me put my songs over and is still doing it. I prompt delivery of the Corona. I am delighted with 
find it just the thing for writing words to songs and it and know I shall derive great pleasure from its 
for all correspondence to the profession." possession." 

ours frlO DAYS FREE 
Only a limited number of these splendid machines available. To get one, you 

roust act new! Experience the joy this personal writing portable typewriter can give you! Use it ten days 
free! See how easy it is to run and the splendidly typed letters it turns out. Ideal for the office, desk, home, 
traveling. Small, compact, light, convenient. Don't send out letters, manuscripts, reports, bills in poor hand- 
writing when you can have this Corona at such a low price on such easy terms. Remember, these are brand 
new machines right out of the Corona factory. 

Carrying, Case 
FREE 

If you act Now! 
Leatheroid carrying case, oiler, instructions 
free on this offer. Send no money-just the 
coupon. Without delay or red tape we will 
send you the Corona. Try it 10 days. If you 
decide to keep it, send us only $2-then $3 a 
month until our special price of $39.90 is 
paid. Now is the time to buy. This offer 
may never be repeated. 

e..» mm I 
Save Money-Use This Coupon 
Smith Typewriter Sales Corp. 

(C Division) 
469 E. Ohio St., Chicago, Dept. 1204 
Ship me the Corona, Ii'. O. B. Chicago. On arrival I'll deposit $2 with 
express agent. If I keep machine I'll send you $3 a month until the 
$37.90 balance of $39.90 price is paid, the title to remain with you until 
then. 1 am to have 10 days to try the typewriter. If I decide not to keep 
It, I will repack and return to express agent who will return my $2. You 
are to give your standard guarantee. 

Name. 
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