
L,pOAOCAST 

RNY 
STATION 

OVER 30D ILLUSTRATIONS 

See page.398 

EXPERIME,NifER PUBLISHING COMPANY, NEW YORK, PUBLISHERS OF 
RADIO NEWS - SCIENCE & INVENTION - RADIO LISTENERS' GUIDE - AMAZING STORIES - SPARE -TIME MONEY MAKING - FRENCH HUMOR 



Sl'ube al Seting 

ihwirvefflAAAAAAAAJ 

Wonderful offer direct from the factory! The world's greatest 
radio! A perfect working, single dial control, 7 tube receiver! And 
just to prove our claims, we will ship it to your home for 30 days' free trial. Test 
it under all conditions. Test it for distance, volume and tonal quality-and if you are not con- 
vinced that it is the best single dial set you ever heard, return it to the factory. We don't want 

your money unless you are completely satisfied. Three Tear Guarantee 

Metrodyne 
Radio Sets 

Are Equipped 
For 

BATTERY or 
ELECTRIC 
operation 

BIG PROFITS 
TO AGENTS AND DEALERS 
Our Agents and Dealers make big money 
selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro - 
dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days' free trial. Greatest money -making 
opportunity. Send coupon, a letter or a 
postal for our agent's proposition. 

30 Days' Free Trial -3 Year Guaran 

RETAIL PRICE 

S 
CompletelyAssembled 

Big Discounts to 
Agents and Dealers 

Metrodyne Super -Seven Radio 
A single dial control, 7 tube, tuned 
radio frequency set. Tested and approved 
by Popular Science Institute of Standards, 
Popular Radio Laboratory, Radio News Labora- 
tory and by America's leading Radio Engineers. 
Designed and built by radio experts. Only the 
highest quality low loss parts are used. Mag- 
nificent, two-tone walnut cabinet with beautiful, 
gilt metal trimmings. Very newest 1928 model, 
embodying all the latest refinements. 

Metrodyne Super -Six 
Another triumph in radio. Here's the new 1928 model Metro - 
dyne 6 tube, two dial, long distance tuned radio frequency receiv- 
ing set. Approved by leading radio engineers of America. Highest 
grade low loss parts, completely assembled in a beautiful walnut 
cabinet. Easy to operate. Dials easily logged. Tune in your fav- 
orite station on same dial readings every time-no guessing. 

Mr. Howard, of Chicago, said: "While five Chicago broadcasting sta- tions were on the air I tuned in seventeen out-of-town stations, including New York and San Francisco, on my loud speaker horn, very loud and clear, as though they were all in Chicago." 
We are one of the pioneers of radio. The success of Metrodyne sets is due to our liberal 30 days' free trial offer, which gives you the opportunity of trying before buying. Thousands of Metrodynes have been bought on our liberal free trial basis. 

MAIL THIS 
COUPON gar 

or send a postal or letter. Get our 
proposition before buying a radio. 
Deal direct with manufacturer- 
SAVE MONEY-WRITE NOW! 

METRO ELECTRIC COMPANY 

Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 
dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met- 
rodyne Super -Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30days'free trial offer. You to be the judge. 

MAIL COUPON BELOW 
Let us send you proof of Metrodyne quality-our 

30 days' free trial offer and 3 year g tee 
Mrs. Wm. Leffingwell, Westfield, N. J. writes: "The Met- 
rodyne Radio I bought of you is a wowl This is as good as 
any $225 machine I have ever seen." 
N. M. Greene, Maywood, Ill., writes: "My time is up and the Metrodyne works fine. I got Havana, Cuba. Oak- 
land, Calif., Denver, Colo., Toronto, Canada, all on the loud speaker." 
J. W. Woods, Leadvllle, Colo., writes: "Received the 7 - tube Metrodyne in fine condition. Had it up and working 
same day received. Was soon listening to Los Angeles. San 
Diego, Oakland and other California points; also St. Louis, Kansas City and other east and south stations-all coming in fine. Am more than pleased. Sure enjoying it." 
We will send you hundreds of similar letters from 
owners who acclaim the Metrodyne as the greatest 
radio set in the world. A postal, letter or the coupon 
brings complete information, testimonials, wholesale 
prices, and our liberal 30 days' free trial offer. tItIMItltftlU MHUHUHDHHutf 

METRO ELECTRIC COMPANY 
2161-71 N. California Ave., Dept. 26 
Chicago, Illinois 

3 Gentlemen: 
Send me full particulars about Metrodyne 6 tube 

and 7 tube sets and your 3odays'freetrial offer. 
Name 

Address 

If you are interested in AGENT'S prop- 2161-71 N. California Ave. Dept. 26 Chicago, Illinois U osition, place an "X" in the square L. 
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O. C. MILLER 
Director Extension Work 

A Million Dol- 
lar Institution 
Back of This 
GUARANTEE 
Get this straight-the 
American School was 
chartered in 1897 as 
an educational institu- 
tion, not for profit. So 
you will find the same 
standards of service 
here as in the best res- 
ident schools and col- 
leges. Over 200 of the 
leading Engineers, Ex- 
ecutives and Educators 
of the U. S. prepared 
the instruction we of- 
fer. Their standing 
vouches for its quality. 
This is available to you 
on terms of only a few 
dollars a month. Write 
for our souvenir book, 
"White Magic," given 
FREE in celebration of 
our 30th Anniversary. 

Free Job Service 
The American School is the first 
in the home -study field to rec- 
ognize the need of guaranteeing 
ita courses with a money -back 
contract, if the training fails to 
accomplish the benefits you ex- 
pect. Thus all risk and doubt are eliminated-either the traini ng 
will help you to a better Job and 
a raise In pay or It will cost you nothing. To better carry out this 
important service, we maintain a National employment depart- 
ment which keeps in touch with 
the employers of Draftsmen all 
over the U. S. All this without 
extra charge to ouCstudents and 
graduates. 

I F You Are 
Now Earning 
$40 a Week 
or Less - 

I guarantee to prepare you for 
a fine Drafting position, right 
in your home, in your spare 
time; then I guarantee to help 
you find such a position pay- 
ing at least 50% snore than 
you earn today, within 60 
days after you complete this 
training, or I will refund the 
small amount you pay for tui- 
tion. We make this agreement 
to prove this instruction will 
make you a real Draftsman. 
Back of this guarantee are 
the entire resources and rep- 
utation of this million dollar instit=tion 

Professional 
Outfit GIVEN! 

Preparing 
you for a 

better job 
andaRaise 

in Pay 

mpi 

Placing you 
in a good, 

well -paid 
Position 

o 
Learn Drafting-how to make and read plans, and the doors of 
opportunity in all mechanical, building, and engineering lines 
swing open for you! There are more well -paid Drafting jobs open 
today than in any other one profession or trade. There's a variety, 
a fascination to Drafting that will grip you. No other work is so 
interesting, so well paid-no other field offers equal opportuni- 
ties for quick promotion. 

The Draftsman is 
the Boss of the Works! 

Destroy blue -prints and plans, and the wheels of all Industry 
will stop until new ones can be made. Every move of every work- 
man on the job is controlled by the Draftsman through his plans. 

Railroads, public works, buildings of a hun- 
dred sorts, machinery, electricity, automo- 
biles-all manufacturing and construction 
start on the Drafting table! That's the kind 
of work to get into, friend. Where you have 
the same chance as anybody else to make a 

quick success! 

---t0 prove you can learn 

You will naturally expect the American School to 
give you the best kind of instruments and tools with 
the best kind of training. This outfit is good enough 
to use professionally after you finish your training. 
Mail coupon for description. 

O. C. Miller, Director Extension Work 

Araerican ch.xl 
Dept. D-626, Drexel Avenue and 58th Street, Chicago 

I, 

i 
Name 

0 at home in ,spare time! 
You'll be surprised how quickly you can 
learn Drafting by our new one -step -at -a - 
time method. We start you off doing 
actual Drafting room jobs from the very 
beginning. Before you know it, you are 
batting out professional plans like a vet- 
eran. Get the first three lessons-the cou- 

pon brings them. Do them. Test your 
ability to master Drafting at home. 
Without cost or obligation. lll.MIMIM---- 

O. C. Miller, Director Extensi a Workó 
American School, Dept U 
Drexel Ave. and 58th St., Chicago 

Your offer to send me 3 lessons free and facts about the oppor- 
tunities in Drafting and about your course, looks good to me. 
It is understood I am not obligated in any way in making this 
request. 

Address 

Occupation Age 
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Making Movie Film 
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from the raw materials. 
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Amazingly ' 

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, that makes you an electrical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 

LearnWithout Lessons in90 DAYS 

LCK of experience-age, 
or 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't let lack 
of money atop you. Most of 
the men at Coyne have no 
more money than you have. 
That's why I have worked 
out my astonishing offers. 

Railroad Fare 
Allowed 

I will allow your railroad 
fare to Chicago, and if you 
should 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 the greatest outlay of 
electrical apparatus ever as- 
sembled ... costing hundreds 
of thousands of dollars .. . 
real djnamos, engines, power plants, 
autos, switchboards, transmitting 
stations ... everything from door- 
bells to farm power and lighting .. . 
full-sized ... in full operation every 
day! 
No Books-No Printed 

Lessons 
No dull books, no baffling charts 

Prepare For Jobs 
Like These 

Here are a few of hundreds 
of positions open to Coyne - 
trained men: Our free em- 
ployment bureau gives you 
lifetime employment service. 
Armature Expert 

$100 a Week 
Substation Operator 

$65 a Week 
Auto Electrician $110 a Week 
Inventor - Unlimited 
Maintenance Engineer 

$150 a Week 
Service Station Owner 

$200 a Week 
Radio Expert - $100 a Week 

Now In Our 
New Home 

a y szero 

new, 

installed thousand» of dol- 
lars, worth of the newest 
and t modern Elec. tri cal ç uipment of all 
kinds. We now have the fat t of floor 

aevoted toe x- 
cl'mive teaching of pone. 

tical eleetri Pit in the 
world. Every comfort and 
conveninged ence he»been 

happy 
andeonto 

dyou gyour 
Tdni 

ntented during your 
raining. 

.. all real actual work ... 
building real batteries .. . 
winding real armatures, 
operatingreal motors, dyna- 
mos and generators, wiring 
houses, etc., etc. That's a 
glimpse of how we make 
you a master electrician in 
90 days, teaching you far 
more than the average 
ordinary electrician ever 
knows and fitting you to 
step into jobs leading to 
big pay immediately after 
graduation. Here, in this 
world-famous Parent school 
-and nowhere else in the 
world-can you get such 
training! 

Jobs, Pay, Future 
Don't worry about a job, 

Coyne training settles the 
job question for life. De- 
mand for Coyne men often 

ELECTRICAL 

1 

1 

1 

SCHOOL 

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

Get the Facts 
Coyne is your one great chance to get into elec- 

tricity. Every obstacle is removed. This school is 28 
years old-Coyne training is tested-proven beyond 
all doubt-endorsed by many large electrical con- 
cerns. 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 
many earn expenses while training and how we assist 
our graduates in the field. This does not obligate you. 
So act at once. Just mail coupon. 

Get this 
FREE 
Book 

Mr. H. C. Lewis, Pres. 
COYNE ELECTRICAL SCHOOL, Dept» 67.83 
500-524 S. Paulina St., Chicago, III. 
Dear Mr. Lewis: 

Without obligation send me your big free catalog and all 
details of Railroad Fare to Chicago. Free Employment 
Service. Radio and Automotive Courses, and bow I can 
"earn while learning." I understand I will not be bothered 
by any salesman. 

Name 
H. C. LEWIS, President, Dept. 67.83 i peeress 

500-524 S. Paulina St., Chicago Ill. Established 1899 City State 
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IIJITO 
EXPERT 
CLIP COUPON FOR 

P FREE AUTO BOOK EARN TO #150 AWEEK / pg.:_ 
Get into this gigantic Auto Business! IT NEEDS YOU! 
Think of it -5 THOUSAND MILLION DOLLARS paid 
to Auto Men every year for upkeep alone! That's why 
there are so many Tremendous Opportunities for Big 
Raises in Pay QUICK for the trained Auto Man-oppor- 
tunities waiting for YOU! If you want to boost your 
pay QUICK, clip coupon now. Common schooling all 
you need. I help you do it. I give you lifetime em- 
ployment Service-Lifetime Consultation Service too! 

MAIL THIS COUPON 
B. W. COOK E, Directing Engineer, 
Chicago Motor Training Corp'n 
Dept. 639 
1916 Sunnyside Ave., Chicago, III. 
Send me FREE Auto Book and proof that I can become an 
Auto Expert at home in spare time. Also send your Four Outfits 
Off . It is understood that this obligates me in no way. 

FUZEE óó 

Name 

Address 

If you're earninga cent 
less than $75 a week send 

myfor Free Auto Boolenow! 
See the amazingopportunities 

for QUICK RAISE IN PAY 
in Automotive Field. See how 

Ernest E. Tucker, jumped from 
low 

ONLY 
to $215 in a week-IN 

ONLY THREE MONTHS! See 
what you can do! 

TRI AIVNI YOU A T HOME! 
Don't sell your time for low pay! 

You don't need to with B. W. Cooke 
"Job -Way" Training. Get my Free 

Book. Find out how you can become a 
Big Pay Man in QUICK time! Keep 

your present job. Stay home. You don't 
have to leave your doorstep! Master every 

Four 
Testing 

and 
Repair 
Outfits 

Tools, Tool Bag. Portable 
Electrical Test Bench, 
ALL equipment included FREE OF EXTRA 
CHARGE. Also 360 Wir- 
ing Diagram Charts. Al- 
so special Electrical Ex- 
perimental Outfit. Won- 
derful Offer Now. Act 
Quick. Clip coupon for 
full details. 

Branch of Auto Work right in your 
own home. See how I train you QUICK- 
LY and EASILY to BOSS the job, or 
GO INTO BUSINESS where Big Pay 
comes QUICK-and up to $10,000 a year 
can be made. 

SEND COUPON NOW! V 
Send for this amazing FREE BOOK right now! See how hundreds of 
men are boosting their Salaries, making Big extra Spare -time Money. 
and getting into Money -Making Businesses of their own-NOT IN 
YEARS-but almost right from the start-in a FEW SHORT WEEKS, 
OR MONTHS! 

W. COOKE, ENGINEER 
DIRECTING 

CHICAGO MOTOR TRAINING CORPORATION 
Dept. 639, 1916 Sunnyside Avenue, Chicago, W. 
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Many times in the old days, 
while I trudged home after work 
to save carfare, I used to gaze 
enviously at the shining cars 
gliding by me, the prosperous 
men and women within. Little 
did I think that inside of a year, 
I, too, should haze my own car, 
a decent bank account, the good 
things of life that make it worth 
living. 

I Thought Success Was For Others 
Believe It Or Not, Just Twelve Months Ago 

I Was Next Thing To "Down -and -Out" 

TODAY I'm sole owner of the fastest 
growing Radio store in town. And I'm 

on good terms with my banker, too-not like 
the old days only a year ago, when often I 
didn't have one dollar to knock against an- 
other in my pocket. My wife and I live in 
the snuggest little home you ever saw, right 
in one of the best neighborhoods. And to 
think that a year ago I used to dodge the 
landlady when she came to collect the rent 
for the little bedroom I called "home"! 

It all seems like a dream now, as I look 
back over the past twelve short months, and 
think how discouraged I was then, at the 
"end of a blind alley." I thought I never 
had had a good chance in my life, and I 
thought I never would have one. But it was 
waking up that I needed, and here's the story 
of how I got it. 

IWAS a clerk, working at the usual miser- 
able salary such jobs pay. Somehow I'd 

never found any way to get into a line where 
I could make good money. 

Other fellows seemed to find opportunities. 
But-much as I wanted the good things that 
go with success and a decent income-all the 
really well -paid vacancies I ever heard of 
seemed to be out of my line-to call for some 
kind of knowledge I didn't have. 

And I wanted to get married. A fine situa- 
tion, wasn't it? Mary would have agreed to 
try it-but it wouldn't have been fair to her. 

Mary had told me, "You can't get ahead 
where you are. Why don't you get into an- 
other line of work, somewhere that you can 
advance ?" 

"That's fine, Mary," I replied, "but what 
line? I've always got my eyes open for a bet- 
ter job, but I never seem to hear of a really 
good job that I can handle." Mary didn't 
seem to be satisfied with the answer, but I 
didn't know what else to tell her. 

It was on the way home that night that I 
stopped off in the neighborhood drug store, 
where I overheard a scrap of conversation 
about myself. A few burning words that 
were the cause of the turning point in my 
life! 

With a hot flush of shame I turned and left 
the store, and walked rapidly home. So that 
was what my neighbors-the people who 
knew me best-really thought of me! 

"Bargain counter sheik-look how that suit 
fits," one fellow had said in a low voice. 
"Bet he hasn't got a dollar in those pockets." 
"Oh, it's just `Useless' Anderson," said an- 
other. "He's got a wish -bone where his back- 
bone ought to be." 

As I thought over the words in deep hu- 
miliation, a sudden thought made me catch 
my breath. Why had Mary been so dissatis- 
fied with my answer that "I hadn't had a 
chance?" Did Mary secretly think that. too? 
And after all, wasn't it true that I had a 
"wish -bone" where my back -bone ought to 
be? Wasn't that why I never had a "chance" 
to get ahead ? It was true, only too true- 
and it had taken this cruel blow to my self- 
esteem to make me see it. 

With a new determination I thumbed the 
pages of a magazine on the table, searching 
for an advertisement that I'd seen many 
times but passed up without thinking, an ad- 
vertisement telling of big opportunities for 
trained men to succeed in the great new 
Radio field. With the advertisement was a 
coupon offering a big free book full of infor- 
mation. I sent the coupon in, and in a few 
days received a handsome 64 -page book, 
printed in two colors, telling all about the 
opportunities in the radio field and how a 
man can prepare quickly and easily at home 
to take advantage of these opportunities. I 
read the book carefully, and when I finished 
it I made my decision. 

WHAT'S happened in the twelve months 
since that day, as I've already told you, 

seems almost like a dream to me now. For 
ten of those twelve months, I've had a Radio 
business of my own! At first, of course, I 
started it as a little proposition on the side, 
under the guidance of the National Radio In- 
stitute, the outfit that gave me my Radio 
training. It wasn't long before I was getting 
so much to do in the Radio line that I quit 
my measly little clerical job, and devoted my 
full time to my Radio business. 

Since that time I've gone right on up, al- 
ways under the watchful guidance of my 
friends at the National Radio Institute. They 
would have given me just as much help, too, 
if I had wanted to follow some other line of 
Radio besides building my own retail busi- 
ness-such as broadcasting, manufacturing, 
experimenting, sea operating, or any one of 

the score of lines they prepare you for. And 
to think that until that day I sent for their 
eye-opening book, I'd been wailing "I never 
had a chance!" 

NOW I'm making real money. I drive a 
good-looking car of my own. Mary and 

I don't own the house in full yet, but I've 
made a substantial down payment, and I'm 
not straining myself any to meet the install- 
ments. 

Here's a real tip. You may not be as bad 
off as I was. But, think it over-are you sat- 
isfied? Are you making enough money, at 
work that you like? Would you sign a con- 
tract to stay where you are now for the next 
ten years, making the same money? If not, 
you'd better be doing something about it in- 
stead of drifting. 

This new Radio game is a live -wire field of 
golden rewards. The work, in any of the 20 
different lines of Radio, is fascinating, ab- 
sorbing, well paid. The National Radio In- 
stitute-oldest and largest Radio home -study 
school in the world-will train you inex- 
pensively in your own home to know Radio 
from A to Z and to increase your earnings 
in the Radio field. 

Take another tip-No matter what your 
plans are, no matter how much or how little 
you know about Radio-clip the coupon be- 
low and look their free book over. It is filled 
with interesting facts, figures, and photos, 
and the information it will give you is worth 
a few minutes of anybody's time. You will 
place yourself under no obligation-the book 
is free, and is gladly sent to anyone who 
wants to know about Radio. Just address 
J. E. Smith, President, National Radio Insti- 
tute, Dept. KD -6, Washington, D. C. 

J. E. SMITH, President, 
National Radio Institute, 
Dept. KD -6, Washington, D. C. 
Dear Mr. Smith: 

Please send me your 61 -page free book, printed in 
two colora. giving all information about the opportun- 
ities in Radio and how I can learn quickly and easily 
at home to take advantage of them. I understand this 
request places me under no obligation, and that no 
salesmen will call on me. 

Name 

Address 

Town State 
al 
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The story of a young war -bird who proved 
his mettle in his first aerial dog-fight 

" Fawcaett`8 Sept4 
; I 

Now on Sale: 
Tlie first number of 

Be Sure to Read -- 

i i 
"Come back here you fool!" shouted 

Colonel Westbrook, "Around! 
Around! not through it." 

Magazine ,. 

M. P. Casey, M. P., by ARTHUR GUY EMPEY 
The thrilling war story of a rough -neck Irishman who craved action at the Front-and got it! 

A Flying Fool's Luck Messages of Death 
By RAOUL WHITFIELD By CAPT. DAVIS JONES Harp" Quinlan shows up his cowardly officer 

and saves his company from destruction 

15 
thrilling war 
stories in this 
issue. Get your 

copy today! 

25c 

Old Rupert's Last Raid 
By J. R. JOHNSTON 

Salvos of Steel 
By LLOYD KOHLER 

Battle Storks Magazine, (Sept. S. & I.)' Robbinsdale, Minn. i 

Inclosed find $1 (bill or stamps) for which enter my 
name as a subscriber to your special five months offer 
to Battle Stories. Or, inclosed, find 25c for the 
September issue. 

Name 

i 1 

Address 
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CHEMICAL INSTITUTE OF NEW YORK 
16 East 30th Street, New York City. 

Gentlemen: I must tell you the success I have had since taking your chemistry course. My 

salary has been increased several times, and different industrial plants are coming to me for a little 

advice on different things, netting me a fair side income. 

I am only sorry that I did not make My whole life study of the wonderful science. 

(signed) M. E. Tian Sickle. 

Mountoursville, Pa. 

CHEMISTRY 
NOW 

is the Time to Study 
Chemistry 

Not only are there boundless op- 
portunities for amassing wealth in 
Chemistry, but the profession af- 
fords congenial employment at good 
salaries to hundreds of thousands 
who merely follow out its present 
applications. These applications are 
innumerable, touching intimately 
every business and every product in 
the world. The work of the chemist 
can hardly be called work at all. 
It is the keenest and most enjoyable 
kind of pleasure. The days in a 
chemical laboratory are filled with 
thrilling and delightful experimen- 
tation, with the alluring prospect 
of a discovery that may spell For. 
tune always at hand to spur your 
enthusiasm. 

Easy Monthly Payments 
You don't have to have even the 

small price of the course to start. 
You can pay for it in small month- 
ly amounts-so small that you won't 
feel them. The cost of our course 
is very low, and includes everything, 
even the chemistry outfit-there are 
no extras to buy with our course. 
Our plan of monthly payments 
places a chemical education within 
the reach of everyone. Write us 
and let us explain our plan in full 
-give us the opportunity of show- 
ing you how you can qualify for a 
highly trained technical position 
without even giving uD your pres- 
ent employment. 

CHEMISTRY has no equal as a profession in the 
modern world. There is mystery, romance and 
fortune awaiting the man in the laboratory. 

Millions have been made by the discoverers of the chem- 
ical formula of dynamite, bakelite and many other world 
known chemical products. 

Opportunities in the chemical profession abound on 
every hand-and as modern business and competition 
progresses the chemist will play an important part. 

Profit by the experience of Mr. Van Sickle and many 
others, resolve to study chemistry NOW. 

YOU CAN LEARN AT HOME 
To qualify for this remarkable calling requires elaborate 

specialized training. Formerly it was necessary to attend a 
university for several years to acquire that training, but 
thanks to our highly perfected and thorough system of 
instruction, you can now stay at home, keep your position, 
and let us educate you in Chemistry during your spare 
time. Even with only common schooling you can take 
our course and equip yourself for immediate practical 
work in a chemical laboratory. Dr. Sloane gives every 
one of his students the same careful, personal super- 
vision that made him celebrated throughout his long 

career as a college professor. Your instruc- 
tion from the very beginning is made inter- 
esting and practical, and we supply you with 
apparatus and chemicals for performing the 
fascinating analyses and experimental work 

EXPERIMENTAL EQUIPMENT FURNISHED TO 
EVERY STUDENT 

We give to every student without additional charge this 
chemical equipment, including forty-nine pieces of labora- 
tory apparatus and supplies, and forty different chemicals 
and reagents. These comprise the apparatus and chemicals 
used for the experimental work of the course. The fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 
countless experiments. 

that plays such a large part in our method 
of teaching, and you are awarded tige Insti- 
tute's official diploma after you have satis- 
factorily completed the course. 

Chemical 
Institute 

of 
New York 
Home Extension 

Division 7 

16 East 30th St. 

New York, N. Y. 

T. O'CONOR SLOANE, 
A.B., A.M., LL.D., Ph.D. 

Noted Instructor, Lecturer and Au- 
thor. Formerly Treasurer Ameri- 
can Chemical Society and a prac- 
tical chemist with many welt known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try for years but he was for many 
years engaged in commercial 
chemistry work. 

Special 30 Day Offer 
Besides furnishing the student with 
his Experimental Equipment. we are 
making an additional special offer 
for a short while only. You owe it 
to yourself to find out about it. 
Write today for full information and 
tree book "Opportunities for Chem- 
ists." Send the coupon right now 
while it is fresh in your mind. Or 
just write your name and address on 
a postal and mail it to us. But 
whatever you do, act today before 
this offer is withdrawn. 

DON'T WAIT-MAIL. COUPON 
NOW 9 

S.I. Aug. 
CHEMICAL INSTITUTE OF NEW YORK 
Home Extension, Division 7 

16 East 30th Street, New York City. 

Please send me at once, without any obligation or. my part, your free 
Book "Opportunities for Chemists," and full particulars about the Ex 
perimental Equipment given to every student. Also please tell me about 
your plan of payment and your special 30 day offer. 

NAME 

ADDRESS 

CITY STATE 

as mg ea Wi1<aiLt 
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GREETINGS!! 
FRENCH .HUMOR 

NO HARM DONE 

' 1 

1lfjorlnli 

MIS i, 

-Unea I j',,, mprrsoa rr r_ 
-Imr, nned lr mg, lrirrr enrrtrtae. lr ,seas dr rasier la bands ',lehre der mhos' 

"Aladame iso't snperttitinut I hope:' 
"Grand f.nrd. n 
"That', enevl 1 ,u..1 broke the beg mirror in the parlor." 

Helpfull Hints The Safest Way 
TE Count Louis of Canosse, a Roman. 

owned some beautiful silverware. 
There were several pieces of the most 
marvelous craftsmanship. He had, among 

others. a goblet which was shaped like a 

tiger-and which was most skillfully carved. 
One day a friend of his borrowed this 

goblet with the intention of having a copy 
made. But he kept it snore than six months 
and the count had to send for it. 
Someafter that, this same gentle. .'i" 

sent over to borrow a salt. 
a Ann 

pp 
shaker which s haped like lobster. ' nn 

u eIs rrdrrorherf 
era rake! Cnmrrtrnr Jarrr 

But then the count answered with banter. -T' s fois pa, je s win,oenr! -Lo... ear le tbt, ... ref petites atra. tog smile: _Eh bon.' sr taudesis trnie to ¡('jour O. 
fro ' "Tell your master that if the tiger. the S111(11! 

d,etest of animals. took six months to come 

A KNOCKOUT 

Iris( !lot, Stier puntstc 

'Heavens! Sams poi in s Brest! track, l'm ahem', that the Inkster, which is \'nose m a sad stau, old roan i' 
nn tank can 1 take is og Uont Tarn. I the " 

"Right there mt the side .. tlrnx little much slowe., wilt never more luck. So he'll 
. \\ c,1' I should like to see the face of the 

hooks be kind nrottgh to I<I me ksep rt Inxr 

! II I t,/ 
I 11 .1 

-, 
FRENCH HUMOR 

FRANCE, the magic land of hu- 
mor, wit; and keen, knife - 
edged "parlay", now offers 

humor -loving Americans, its' choicest, 
finest humor through the new week- 
ly magazine, "FRENCH HUMOR". 

Americans (who have never been 
in France) invariably hold the opi- 
nion that anything French in humor 
or jokes must be smut with a Capi- 
tal S. This is of course all tommy- 
rot. The average far-famed gallic 

French Humor 
gives the readers 
of this book the 
first confidential 
view of a sample 
page direct from 
the first issue. 

Nothing Like It 
In America 

Authentic, Live, 
Original, Clean 
and Snappy 
FRENCH 
HUMOR 
directly trans- 
lated from the 
French Press. 

lOc. 
The Copy 

ARRIVES 
wit is no more smutty than the aver- 
age Chicago citizen is a Gun -man. 

This new magazine will show Am- 
erica what makes the Frenchman 
laugh-also that humor is internati- 
onal. It will foster a better under- 
standing between Americans and 
Frenchmen as a whole. Illustrated 
jokes in "FRENCH HUMOR" are 
printed first in French-and then in 
the English translation-this will be 
a great interest and help to those who 

IN AMERICA 
are studying or who have a smatter- 
ing of this important world language. 

The first copy of "FRENCH 
HUMOR" will prove what we say- 
it's the funniest, wittiest and most en- 
tertaining magazine you have ever 
read. 

Copies are sold on all newsstands, 
large size magazines 9x12 inches, 
profusely illustrated with genuine 
French Illustrations. 

PRICE 10e. THE COPY 

10e 
Weekly - w- 
On All Newsstands 

Experimenter Publishing Co. Inc. 

230 Fifth Ave. New York, N. Y. 
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"Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact" - - - HUXLEY 

TWENTY YEARS FENCE 
By HUGO GERNSBACK 

T is always a risky thing to make predictions of what 
will or will not happen in the future. I hope that I may 
be pardoned for pointing out that a number of my 
long range predictions have actually come to pass. For 
instance, in the year 1910, in my book, "The Wireless 
Telephone," the first one of that name ever published 

anywhere, I made certain predictions as to when we would have the 
wireless telephone, which then was not in existence. 

In 1909 I was the first one to use the word "Television," and wrote 
a number of articles on the subject, outlining my belief as to when 
it would come about. All of these predictions have come true, as 
we well know now. 

The following reflections, therefore, in the light of what has gone 
before, may appear somewhat wild to present day readers, but prob- 
ably will be vindicated. 

Within twenty years there will be far more airplanes in the air 
than we have cars on the ground now. There will be a great exodus 
from the city to the country, not a movement back to the farm, but, 
most likely, a movement back to the home. Inaccessible and prac- 
tically valueless plots in the most out of the way places will bring 
high prices for house building sites, because hills and mountain tops 
will be more accessible than the valleys. 

I do not see the airplane, as it is today, neither do I see the 
helicopter as the final solution for aircraft. As long as an airplane 
requires a landing field, or at least, a space for a runway of 100 
yards, or more, to either alight or take off, airplanes will not come 
into universal use. The helicopter idea, to my mind, is not sound. 
The chances are that we shall have an airplane that will be able to 
land on rooftops, or even in streets, if necessary. I believe that 
airplanes will be articulated in such a way that the entire plane can 
be spun around practically within its own length, and kept on circling 
in this small space as long as necessary. This would be the equiva- 
lent of "standing still," for an automobile. If a landing were to 
be made, the airplane could then spiral down by gradually losing 
altitude. It could rise the same way, always spiralling in a small 
circle, which need not exceed 50 feet in diameter, and perhaps even 
a great deal less for smaller machines. 

I firmly believe that within twenty years air -liners of a special 
construction will make the trip from New York to Paris within ten 
to twelve hours at a maximum, flying through the upper strata of 
our atmosphere. The flying would be done at tremendously high 
altitudes, for the simple reason that here there is less air resistance, 
with a consequent increase in speed and safety. The entire hull for 
passengers and crew would be practically airtight, as the space would 
have to be supplied with air at proper pressure, and, due to the tre- 
mendous cold at high altitudes, the inside would have to be heated 
artifically as well, either from the exhaust of the engines, or electric- 
ally. 

I believe that within twenty years it will be possible to actually 
send power wirelessly; that is, without the need of intervening pipes 
or wires. It will only be possible, at first, to send sufficient power 

to a land or air vehicle to light and heat it, the power being supplied 
entirely or in part from the ground. 

In twenty years universal television will be an everyday affair. It 
will be possible to talk over the telephone to your friend a thousand 
miles away and see him at the selfsame time. The same thing will 
be true in radio, where you will see what is being broadcast at all 
times. Television still holds some great surprises for us, and the 
applications in television may well revolutionize our entire mode of 
living, just as the telephone has revolutionized it. 

It is quite probable that within twenty years, two of man's greatest 
scourges, tuberculosis and cancer, will have been done away with 
entirely, or else they will be controlled in such a manner as to no 
longer be called dangerous. These two diseases will be conquered 
just exactly as diabetes has already been conquered during the past 
few years. 

Electrification of crops will be an established fact twenty years 
hence. There is no reason why the ground can not yield twice as 
much produce, as has long been shown experimentally. The equip- 
ment to double and triple crops by using constant electric currents 
in the ground where the crops are planted, is not at all expensive, 
and is easy to tend and harness. As the population increases we 
must have more vegetable food -stuffs. Electrified crops is the answer 
to the problem. Incidentally, it will make farming highly profitable, 
for the reason that a small area will yield a triple or even a quadruple 
crop. 

The average length of man's life has been increased from about 
40 to 60 years since the middle ages. Man can expect to live much 
longer as times goes on, due to better personal hygiene, better sanita- 
tion, and better understanding of the human machine. I confidently 
predict that the present average of 60 years will be raised at least 
five, and perhaps as much as ten years, by the end of the next twenty 
years. 

On the other hand, infant mortality, which has been greatly reduced 
during the last fifty years, will be reduced still further. There is no 
reason at all for most infantile diseases. We are slowly conquering 
them, one by one, and I believe that most of them such as measles, 
diphtheria, scarlet fever, rickets and others will probably have been 
done away with twenty years hence. 

Twenty years hence, weather control will no longer be a theory. 
While it may take longer than this to actually have universal weather 
control, within twenty years it will be possible to at least cause 
rain, when required over cities and farm lands, by electrical means. 
But we shall not solve the problem of warding off or creating cold 
and heat in the open for many centuries. 

Within twenty years our private dwellings and office buildings will 
be artificially cooled, the same as they are heated in the winter time. 
There is no good engineering reason why we should have to swelter 
and cut down our production in the summer time, any more than we 
should freeze in the winter. The present hot water and steam 
piping systems will probably be used for the artificial cold circulation. 

Mr. Hugo Gernsback speaks every Tuesday at 9 P. M. from Station WRNY on various scientific and radio subjects. 
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TO THE MOON VIA TUNNEL 
Passenger -carrying Projectile is Propelled Around Tunnel to Gain Suf- 

ficient Velocity to Leave the Earth 

IF there is an which always has ex- 
cited the adventurous spirit of numerous 
investiga:ors it is certainly that of the 
exploration f the worlds gravitating 

along with our earth around the sun, and 
in the first -jlace, the investigation of the 
moon, the satel=ie of our planet. This is 
the body nearest to us in space, its mean 
distance being only 243,000 miles, which a 
cannon ball goir at the rate of 500 yards a 
second would reach in about eight days. 

The proof of this preoccupation is given 
by the considerable number o= stories written 
on this sul: j ect from Lucien de Samosate 
down to N iral and Viger, not forgetting 

CENTRIFI_GF.L 
FORCE BAl- 

ANCED B/ 
RAILS AIR TUBE 

OIL 
ERVOIR 

Goodwin, Cyrano de Bergerac, Edgar Ahei 
Poe, Jules Verne and E. G. Wells. But it 
is to be noted that nene of these wsit<rs 
in their imaginary voyages have used :he 
means, we wi-I not say 3ossibie ones, bu= oie 
which is even plausible, of effectirg tl'e 
crossing of tie intervening space. Noie c- 
the ways suggested could ever be cassier. 
out. One proposes bal oons, others the 
propulsive fcrce of ponder in an ere -- 
mous cannon the eruption of a o cam 
finally the employment of a nate-_ 
opaque to gravitation, which of coure 
is not in extence, an4 radium rockets 
which also do not exist. 

ESSE 

ïTANK 
:SHOES 

Large picture above shows part 
of circular tunnel with skin 
broken away to show projectile. 
When projectile leaves runway, 
the under carriage is dropped. 
The smaller view at the right 
shows projectile on its way to 
the moon after being hurled 
front the circular tunnel and run- 
way. The passenger - carrying 
car spins around the tunnel until 
it reaches a sufficient velocity to 
overcome the gravity of the 

earth. 

Sectional view of -unnel 
at left shows how rails 
are arranged so as to 
take tie strain if the 
whirling projectile as it 
spins around the c rcular 

tunnel. 

RVnwAY 

r.1ECïºR 
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A QUESTION OF SPEED 
j) I' because a practica: or rta- 

)nable idea ias not yet "b n 
emitted by our romancers, does it 
follow that the problem is insoluble 
and above the possibilities cf modern 
science? S-udents of the subjt, 
scientists o' high reputation hctd 
d fferent i±as. Today, now -hat 
our planet is er.tirely conquered, 
that, so to say, there is nothing from the 
ecuator to tte pole in the way 3: a single 
pcint of its surface unexplored, when we 
pcssess efficient processes of locomotion 
tlrough the element so long reberlicus, the 
ocean of a?, man wishes to continue b 
extend his domination. Our globe seems 
too small kr his ambition. He .vishes to 
in cease hit domain, taking in the neigh- 
bcring wor:ds, especially this neat province 
the noon, tie half of which only is known 
frpm the lcrg range view through the tele- 
scope, and which ought to hold .within_ :ts 
mass, rich rnineral treasures whicz can be 
exploited. Is it then foolish b try to 
reach it? 

To rise t swards the heavens, to pass out 
of the immediate zone of the attsac_ion of 
the earth, and to look for" other wcrlds 
ac-oss the golf of space, this dream is still 
in force, as the calculations cf eminent 
astronomers have proved that the desired 

rPr)slrE 
SG>t?= 

)ßN 

Man has aever see -i th= rear side of 
the moon, and above picture «hews 
the startling moment When the apace 

flier airings around -he mao1. 

Motorcycles when racing in 
a bowl take the positions I. 
2 and 3, as their speed : is 
creases; which illustrates tilt 
forces acting on the projec- 
tile as it Whirls ar»nd th- 
circular tumel. At =igtt- 

section vien, of fro.ectile 

sperm can be inartec to a moving Lode 
learn_ the surface cf the earth. It is 
sufk it that a lxdy be projected from our 
glo with a velocity cf about 15,000 yards 
as it leaves the atmosphere, to be able to 
react the zone of attrad:cn of another work 
whe-e-er it may be. The moving body wil: 
nevi tall back upon the earth. But to reach 
the -noon, this limited speed is not necessary. 
To -each its sphere of attraction, situated at 
some .^8,000 leagues from the surface of our 
plate:, the initial velocity should be about 
13,6114 yards per second. 

Is t --e attaining of such a velocity, above 
the possibility o realization ty actual 
me3._ical meansi We are not the only 
ones -o believe it is posa_ble; as long ago as 
191;, -wo French eng neers described the 
process capable of givirg us this propulsion. 
Very iroperly these engineers MM. Mas and 
Dreamt divide the prob:em into two parts 

(Continued on page 462) 
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Above is a pictorial view of a landing station for use along the great circle 
route to Europe from New York. This type of a vessel is floated by 
immense double pontoons, the inner compartments of which contain the 
gasoline, while the outer is the buoyant body. Note the artificially con- 

structed basin protected from the winds by the vessel itself. Hangars for 
planes, quarters for crew and airmen and mooring towers for dirigibles are 
found. The ocean island has its own meteorological department and its 

own radio station. Both are a distinct aid to aviators. 

Ocean Islands for Aircraft 
Transoceanic Aircraft Flights Will Be Greatly Stimulated by the Building of Three or 

of These Re fueling Depots 

By E. ZELONI 

THE epochal flights of Lind- 
bergh, Chamberlin and. Byrd 
have demonstrated the ability of 
aircraft to span the waters sep- 

arating the old and new continents. 
While these flights were certainly re- 
markable as far as stimulating the 
future of aviation and also demonstrat- 
ing the worthiness of aircraft for inter- 
continental travel, the airplane is not 
yet developed to such an extent that 
daily trips could be taken, nor can 
modern planes carry a large amount of 
cargo and sufficient fuel to insure 
safety. Col. Lindbergh, along with many 
others, has advocated the use of landing 
stations anchored in mid -ocean so that 
transoceanic fliers would always have a 
haven of safety in severe storms or 

Here is a diagram of the 
proposed ocean landing station 
for aircraft. The floats also 
contain gasoline for refueling 
purposes. They are tied to- 
gether by means of steel girder 
constructions and the deck is 
considerably above the water 
level. Even waves 30 feet high 
easily break through the steel 

work. 

nANu^gR51 SUPPORT 
Nn 

- r 

fcaor -_- _/ - 

Four 

in the case of engine trouble. Along 
with other ideas for such ocean islands, 
we find one patented by Giuseppe Pino. 
This plan is indicated in our illustra- 
tion. It consists of a large vessel prob- 
ably a thousand feet long, built so as to 
withstand the terrific pounding of the 
most violent waves. Not only should 
the structure hold up under this in- 
cessant barrage, but it must be so con- 
structed that the deck will not rise and 
fall with the waves, enabling the aviator 
to be sure of his landing field and not 
level out for landing as the field drops 
away 30 feet beneath him. The struc- 4 ture mounted on large floats is quite 
capable of doing this and even severe 
storms produce no undulating motion 
of the island the inventor claims. 
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Above is an artist's conception of the way in which a fair damsel would be 
trussed up in the escape device described in the accompanying text. It 

will be observed that both hands and feet are securely shackled; same sized 
rings are then placed around the arms and legs and chained to the floor. 

Marvelous Escape Trick 
Escaping from a Ring Shackle Without Removing the Handcuffs 

THE illustration at the top of this page 
shows a recently patented escape trick 
in which a person on the stage is 

shackled hand and foot after a number of 
rings had been positioned about the ex- 
tremities and tied together by chains. The 
shackles are sealed so that they cannot pos- 
sibly be opened and ac- 
cording to Theodore 
P. Brunner, of Los 
Angeles, Calif., the in- 
ventor of the trick, 
protected by patent No. 
1,625,452, the arrange- 
ment is such, that from 
a I 1 appearances, i t 
seems impossible for 
the exhibitor to free 
himself. Really this 
escape trick is a puzzle 
and the puzzle is based 
upon the old ten -ring 
trick indicated in the 
photograph on this 
page. By peculiar ma 
nipulations well known 
to anyone who has 
solved this ring trick, 
all ten rings can be re- 
moved from the closed 

FIG.I 

This trick is based upon the puzzle shown 
in the photograph above. 

FIG. 2 

FIG. 6 

FIG. 7 FIG. 8 FIG. 9 
Fig. 1 gives us a schematic diagram of the way in which an artist is ntanacl 
prior to effecting his escape. Fig. 2 gives us the next move and the re 

indicate the sequence of the manipulations. The cuffs are not removed. 

FIG. IO 
ed and chained 
training figures 

oval rod. The rings themselves, as the pho- 
tograph illustrates and as the diagrams show, 
are of the same size. They cannot be slipped 
through each other. The operation is as fol- 
lows : First the two end rings are slipped 
over the arms and then down through the 
opening between them. This now permits the 

exhibiter to free the 
fourth ring, pass it 
over his hands and 
drop this through the 
opening between t h e 
arms. The next move 

FIG. 3 is to put the first two 
rings back in the posi- 
tion they first occupied. 
Then release the first 
ring and free the third. 
Bring back the first 
ring and then drop the first and second 
through the arms. The 
same procedure is fol- 
lowed with the feet. 
Anyone not knowing 
the operation would 
find it difficult to get 
out of a shackle of 
this nature. It is a 
very ingenious trick. 
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Gravity 
Quartz Crystals Charged by High Frequency Cur - 

ALTHOUGH some remarkable achieve- 
ments have been made with short- 
wave low power transmitters, radio ex- 

perts and amateurs have recently decided 
that short-wave transmission had reached its 
ultimate and that no vital improvement would 
be made in this line. A short time ago, 
however, two young European experimenters 
working with ultra short -waves, have 
made a discovery that promises to be 
of primary importance to the scientific 
world. 

The discovery was made about six 
weeks ago in a newly established cen- 
tral laboratory of the Nessartsaddin- 
Werke in Darredein, Poland, by Dr. 
Kowsky and Engineer Frost. While 
experimenting with the 
constants of very short 
waves, carried on by 
means of quartz resona- 
tors, a piece of quartz 
which was used, sud- 
denly showed a clearly 
altered appearance. Ìt 
was easily seen that in 
the center of the crystal, 
especially when a con- 
stant temperature not 
exceeding ten degrees C. 
(50 degrees Fahrenheit) 
was maintained, milky 
cloudiness appear e d 
which gradually devel- 
oped to complete opa- 
city. The experiments 
of Dr. Meissner, of the 
Telefunken Co., along 
similar lines, according 
to which quartz crystals, 
subjected to high fre- 
quency currents clearly 
showed air currents 
which led to the construction of a little motor 
lased on this principle. A week of eager 
experimenting finally led Dr. Kowsky and 
Engineer Frost to the explanation of the 
phenomenon, and further experiments showed 
the unexpected possibilities for technical uses 
of the discovery. 

Some statements must precede the explana- 
tion. It is known at least in part, that 
quartz and some other crystals of similar 
atomic nature, have the property when ex- 
posed to potential excitation in a definite 
direction, of stretching and contracting ; and 
if one uses rapidly changing potentials, the 
crystals will change the electric waves into 
mechanical oscillations. This pieeo electric 
effect, shown in Rochelle salt crystals by 
which they may be made into sound -produc- 
ing devices such as loud speakers, or re- 
versely into microphones, also shows the re- 
sults in this direction. This effect was clearly 
explained in August, 1925 Radio Neves and 
December, 1919 Electrical Experimenter. 
These oscillations are extremely small, but 
have nevertheless their technical use in a 
quartz crystal wave -meter and in maintaining 

Fig. 2. The schematic diagram of the experi- ment is shown in this illustration. The high frequency oscillator has been omitted for clear- 
ness. 

Fig. 1. The gravitation nul- 
lifier is shown in this illus- 
tration. The quartz crystal 
may be seen supporting a 
55 -pound weight. Dr. 
Kowsky is shown in a top 
coat because of the tempera- 
ture at which the experiments 

were performed. 

a constant wavelength in radio transmitters. 
By a special arrangement of the excitation 
of the crystal in various directions, it may be 
made to stretch or increase in length and 

Fig. 3. This shows how the quartz crystal lost 
weight when subjected to the high frequency 
current. The original crystal was balanced on 

the scale. 

will not return to its original size. It seems 
as if a dispersal of electrons from a molecule 
resulted, which, as it is irreversible, changes 
the entire structure of the crystal, so that it 
cannot be restored to its former condition. 

The stretching out, as we may term this 
strange property of the crystal, explains the Fig. 4. This illustration shows the relative 

lm airment of its transparency. At the same 
sizes of the crystal before and after the experi- 

P pa Y ment. It is approximately twenty times its 
time a change takes place in its specific original length on any side. 

Don't fail to sec our next issue regarding this marvelous invention. 

Nullified 
rents Lose Their Weight 

gravity. Testing it on the balance showed 
that after connecting the crystal to the high 

tension current, the arm of the 
balance on which the crystal with 
the electrical connections rests, rose 

into the air. The illus- 
tration, Fig. 3, shows 
this experiment. 

This pointed the way 
for further investigation 
and the determination of 
how far the reduction of 
the specific gravity could 
be carried out. By the 
use of greater power, 
finally to the extent of 
several kilowatts and 
longer exposure to the 
action, it was found 
eventually that from a 
little crystal, 5 by 2 by 
1.5 millimeters, a non - 
transparent white body 
measuring about ten 
centimeters on the side 
resulted, or increased 
about 20 times in length 
on any side (see Fig. 
4.) The transformed 
crystal was so light that 
it carried the whole ap- 
paratus with itself up- 
wards, along with the 
weight of twenty-five 
kilograms (55 lbs.) sus- 
pended from it and 
floating free in the air. 
On exact measurement 
and calculation, which 
on account of the excel- 
lent apparatus in the 
Darredein laboratory 
could be readily carried 

out, it was found that the specific gravity 
was reduced to a greater amount than the 
change in volume would indicate. Its weight 
had become practically negative. 

There can be no doubt that a beginning 
has been made toward overcoming gravita- 
tion. It is to be noted, however, that the 
law of conservation of energy is absolutely 
unchanged. The energy employed in treat- 
ing the crystal, appears as the counter effect 
of gravitation. Thus the riddle of gravita- 
tion is not fully solved as yet, and the prog- 
ress of experiments will be followed further. 
It is, however, the first time that experi- 
mentation with gravitation, which hitherto 
has been beyond the pale of all such re- 
search, has become possible, and it seems as 
if there were a way discovered at last to 
explain the inter -relations of gravity with 
electric and magnetic forces, which connec- 
tion, long sought for, has never been demon- 
strated. This report appears in a reliable 
German journal, "Radio Umschau." 
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A Ship that Swallows Whales 
Latest Whaling Vessel Has Apparatus for Obtaining Every Bit of Oil 

By C. McKNIGHT SMITH 

The whaling ship "C. A. Larsen" of Sandefjord, Norway, represents the 
very latest scientific development in a complete, floating whaling depot 
and factory combined. This huge ship of some 17,000 tons dead weight 
"swallows" the dead bodies of whales which are brought in by the smaller 

"killer" boats. 

SCIENCE and invention, simple words 
in themselves, yet fully descriptive of 
the whaling depot and floating factory 
combined in the steamship "C. A. 

Larsen" of Sandefjord, Norway, formerly 
the oil tanker "San Gregorio" of 17,200 dead 
weight tons. 

In 1923, C. A. Larsen, a Norwegian made 
the first of these efficient whaling expeditions 
in the steamer "Sir James Clark Ross" and 
took his commercial ships farther south than 
any other commercial vessels had gone. 
The 1924 voyage was marked by Mr. Lar- 
sen's death but financially this voyage and 
the one in 1925 were so successful that under 
the leadership of Mr. Magnus Konow who 
succeeded Mr. Larsen as president of the 
whaling company, the oil tanker "San Gre- 
gorio" was bought and reconstructed into the 
"C. A. Larsen" the pivot of our story. 

Requirements of the whaling industry for 
which the ship was modernized resulted in 
a transformation that left but little of the 
vessels's former appearance. 

The sides of the ship, and midship super- 
structure were raised and open decks fore 

The two inset photos show front view of the ship's mouth opened and 
carcass of whale about to be drawn up runway; also a view of the runway 
taken from the deck, with body of a whale being drawn up to the deck. 
Steam boilers are carried for the purpose of removing the oil from the 

blubber 

and aft of this superstructure were built 
to facilitate the work of modern whaling 
for which the vessel was to be used. 

From the forward end of the forward 
deck. an iron -sheathed inclined slideway 
about twenty feet wide was built, the lower 
and outboard end terminating in a tunnel 
mouth; capped with a hinged hatch or lid, 
as shown in our illustrations ; the first of 
its kind to be installed in any vessel for the 
purpose it was invented. 

The hatch or lid has an arm or lever bar 
which swings on a shaft near the extreme 
bow of the ship and by hauling on the 
heavy wire cables which are attached to the 
end the lid itself is raised and the tunnel 
opening exposed. 

The entire outboard end of this novel fea- 
ture is so shaped that the cap or lid proper 
when closed is all but watertight and is so 
reenforced as to be almost solid. Shaped 
somewhat like the share of a plow the whole 
structure offers but little resistance in the 
speed of the ship and acts as a buffer or ice 
breaker when driving through the ice fields. 

HOW WHALES ARE "SWALLOWED" 

It is thrc.igh this tunnel that the carcasses 
of the dead whales are hauled to the open 
stripping deck above, where the blubber is 
stripped off and cut into pieces, which are 
dropped through hatchways in the deck di- 
rectly over the rows of steam boilers on the 
deck below. As fast as these boilers are 
filled they are capped and the blubber oil is 
separated from the tissue by steam boiling. 

After the blubber has been stripped, the 
carcass is hauled to the after deck where all 
the bone and cartilage is separated from 
the fleshy part, ground, and whatever oil 
there is in the bone meal is pressed out and 
the products thus obtained from these two 
operations are subjected to various separat- 
ing and refining processes and placed in the 
storage tanks until the vessel reaches port 
where the cargo is transferred to tank cars 
for distribution and delivery to the con- 
sumers, the principal ones being the manu- 
facturers of fine soaps. 

These operations are carried on night and 
(Con'v,::_cd on page 466) 
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THE above photograph was taken at the 
New York X-ray Laboratories with Wil- 

lard, "the man who grows," lying down on the 
table. The plate is under his head and neck 
and the X-ray tube above him. Reading from 
left to right, we have the X-ray specialist. 
Harry Kwittken. Alongside of him the doctor 
with the glasses is George P. Ratner, D.D.S., 
and the gray haired specialist is John H. 
Cotisch, M.D., all of the Laboratories. Wil- 
lard was X-rayed twice; once when in a 
normal position and the second time when his 
neck was extended. As can be seen from the 
photographs on the opposite page, there was 

quite a difference. 

ERE is a composite photograph of Willard WERE 
the various stages of his growth. All 

three pictures were taken on the same plate. 
Notice that the toes practically touch the same 
line drawn horizontally across. Not only does 
Mr. Willard's head rise up considerably, but 
shoulders, arms, and even the trouser legs 
move upward as he apparently grows while 
you wait. Bertilllon measurements maintain 
that a change in height of 734 inches from the 
relaxed to the extended position was accom- 
plished. The difference in reach from relaxed 
to extended position is 61/4 inches, whereas the 
measurement from the spine to the finger-tips 
is 6 inches greater when he stretches his arm 

out. 

The Man Who 
Remarkable Action Photographs of 

X -Ray Explanation of How 

ON the accompanying pages we show a remarkable series of photo- 
graphs of Willard, known in theatrical circles as "the man who 
grows Mr. Willard has appeared before the crowned heads of 

Europe and has toured this country from end to end. Before proceeding 
with the scientific aspect of this particular marvel, it might be well to 
mention that Mr. \Villard was born at Painesville, Ohio, on July 27, 1874, 
although he seems to be considerably younger than he actually is. He 
joined the Barnum and Bailey Circus in 1882. 

On actual Bertillion measurements, Mr. Willard was able to stretch his 
body so that it was 7/ inches taller than when in his apparently relaxed 
position. He can stretch his arms so that they will measure 6/ inches 
more -from tip to tip when stretched than when contracted, and his neck 

Here are two views, taken in the SCIENCE AND INVENTION Laboratory, of the arm -stretching 
experiment. The first at the left shows an apparently normal position. Observe the difference be- 
tween the finger-tip of Mr. Willard's hand and the shoulder of Miss Belle Fox, who is posing in 
the photograph with him. Then compare with the photograph at the right and notice the difference. 

Both participants occupied the same relative positions. 

Here is a view of "the man who grows" when in the growing position. Compare the relative heights 
and then compare the difference in stature in the photograph at the right. This is Mr. Willard's nor- 
mal position. Now cast your eyes on the X-ray photographs on the accompanying page and see 

exactly how this stunt is accomplished. 
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Grows 
Willard and an 
He Does It 
can stretch 2 inches; whereas the difference 
in measurement between the spine and the 
finger-tips is 6 inches longer when extended 
than when contracted. The photographs on 
this page graphically show this. In one view 
the arm is held out at the side, just barely 
passing beyond the shoulder of Miss Belle 
Fox, posing in the pictures with him. In an 
adjoining scene and with the characters in 
the same position, the arm is extended. Ob- 
serve here how far it stretches beyond the 
young lady's shoulder. Then take a look at 
the two photographs indicating a change in 
height. In one of them Mr. Willard's height 
is but slightly greater than that of Miss Fox. 
An accompanying view shows the difference 
in height when "the man who grows," extends 
himself. A third illustration shows three 
changes in height, all taken from the same 
focus and with Willard's feet along the same 
chalk line. Note the successive increases in 
stature. In order to ascertain how he ac- 
complished this effect, the editors went up to 
the New York X-ray Laboratories at 500 
Fifth Ave., where they placed Mr. Willard on 
the table. A lead marker was then fastened 
with adhesive tape to the head. The skull 
being composed of many bones which are 
joined together so tightly that they cannot 
move, established the marker's permanent lo- 
cation. The length of the neck was then 
measured from this marker down to the 
seventh cervical vertebra. 

Actual X-ray examination reveals that 
there is no separation in the inter -costal car- 
tilages and that the bones are separated just 
as widely when the neck is stretched as when 
contracted. At least that is the inference one 
will draw when accurately measuring the dis - 

NEW YORK X-RAY LAR. 

500 5t Avg.. 

Here is an X-ray photograph of Mr. Willard's head and neck. The small black rectangle on the 
skull to which the line from the ruler leads, is a strip of lead attached to the skull by means of ad- 
hesive tape. This marker cannot shift unless the head shifts. The zero mark of the scale is taken 
at the seventh cervical vertebra. The ruler indicates that the distance between the two points in an 
approximately normal position was 6 15/24ths inches. Now view the photograph diagonally below. 

NEW YORK XRAY LAB 

500 5'" AVE. 

In this view we find the same lead marker on the skull. We also find the point of the seventh cervical 
vertebra as being the zero mark of the scale. Both photographs being taken with the X-ray tube at 
the same distance from the subject, it becomes a simple matter to measure the difference in the length 
of the neck. The scale here shows a reading of 7 17/24ths inches or a difference of 1 1/12 inches in 

the two views. 

tance by means of a pair of dividers. It 
therefore follows, that, if there is a slight 
variation, the total would not be great enough 
to appreciably affect the length of the neck 
or the height of the exhibiter. 

What then is the secret of Mr. Willard's 
success ? The answer is quite apparent by 
viewing the X-ray photographs on this page. 
It will be observed that the spine has a pecu- 
liar curvature which in Mr. Willard's case is 
perhaps greater than that of the average 
man. By purely muscular exertion he is able 
to cause the vertebrae to assume a nearly per- 
fectly straight line. In this way he can ex- 
tend the length of his neck, according to 
some measurements, for a distance of 2 
inches, but in these X-ray photographs to the 
length of 1 1/12 inches. In the act of 
stretching his hands out sideways and in- 
creasing the tip to tip measurement, most of 
the stretching is done at the shoulder. The 
shoulder is capable of quite a movement, 
laterally from the center of the spine. By 
training, Mr. Willard has been able to in- 
crease this movement so markedly that his 
demonstration is daily surprising thousands. 

And so we might pass this information 
along to those who are short of stature. 
\Valk straight. The spine has a graceful 
compound curve which is its normal condi- 
tion. This curve increases materially when 
people slump in their chairs and malee no 
attempt to straighten up even while walking. 
Those who would like to be taller might in- 
crease their height by walking erect, and by 
considerable practice they might be able to 
duplicate Mr. Willard's 7/ inch change frcm 
the normal to the tall position. 
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The above artist's illustration indicates a surf board which anyone can ride. 
Walking out into the surf and stretching the spring located at the shore, 

ON these rather warm days our 
thoughts naturally turn to the sea- 
shore and the summer resorts. 
Most of us have seen the 

time -worn amusement devices and 
even though we still get a thrill out 
of them, there are many others 
which have not to this day received 
the test of their operation. Then, 
on the other hand, we find quite a 
few devices which have been em- 
ployed to such a limited extent that 
knowledge of them is by no means 
universal. 

There is the invention of Mr. 
Thomas E. Carroll of Washington, 
D.C., who has developed a device 
for riding the surf. 

The principal ob- 
ject of this invention 
resides in the provis- 
ion of a spring or 
elastic band in a suit- 
able housing which is 
affixed at one end to 
a spike driven into 
the sands of the 
beach. The other end 
connects directly with 
the surfboard. When 
the bather takes his 
board out into the 
waters, it is frequent- 
ly difficult for him to 
time his forward 
thrust in such a 
way that subsequent 
waves will carry him 
in to the beach. The 
waves passing at a 
considerable speed, 
generally pass the 
swimmer or break 
over the board and 
swimmer. With the 
spring under tension, 
the bather can catch 
the first wave and 
ride to shore on it. 
The spring is encased 
in a metallic or rub- 
beroid covering to 
prevent injury to 
those on the shore. 

A system devised 
by the writer is also 

IIIIIIIIIIIIIIIII 

PHONEY PATENTS 

Our old friends will remember the useless and brainless, but side- 
splitting inventions that appeared in the old ELECTRICAL 

EXPERIMENTER Magazine in the Phoney Patents Department. 
They are with us again, uproariously funny, and cleverer than ever, 
in the new FRENCH HUMOR Magazine, now on sale at all news- 
stands for 10c per copy. 
$3.00 a week is paid for the best Phoney Patent. Get in on this now. 
If you haven't got acquainted with this new breezy laugh -tickler, 
be sure to reserve your copies at once. Buy a sample copy today. 

,,,,,,1,11,,,1111,lä 

Here is an automatic Ferris wheel which the average playground enthusiast can build of pipe fittings. 
The entire float is mounted by a chain at the end opposite the windmill. In this way the wind con- 
stantly acting on the vanes causes the Ferris wheel to turn and dips the bathers in the water at 

each revolution 

More Summer 
Being a Series of the Latest Pleasure 

By JOSEPH H. 

the bather is able to impart the initial momentum to the surf board to in- 
sure his successful riding of the waves. A thrilling sport indeed. 

shown on this page. This consists of a large the raft there are four uprights set in the 
raft which may be of oval or rectangular form of trusses and made of pipe fittings. 
construction, the center of which is open. On These hold an improvised Ferris wheel, also 

made of pipe. From each of the 
cross -arms of the wheel a seat de- 
pends suspended by two ropes. The 
ropes turn freely about the cross 
pieces. While the mechanism could 
undoubtedly be propelled by pad- 
dling the feet through the water 
when reaching the lower portion of 
the rotation, it is suggested that a 
wind -mill be employed to effect this 
rotation. As the illustration indi- 
cates, a rope passes over pulleys on 
the ends of cross arms and over a 
pulley on the wind -mill. A small 

vane extends from 
the propelling device 
so as to keep the 
mill nosed into the 
wind. The float is 
anchored from a 
point opposite the 
wind -mill. This also 
facilitates keeping 
the article headed 
into the wind. On 
extraordinarily calm 
days, a fifth swim- 
mer can rotate the 
entire wheel by pull- 
ing on the ropes or 
turning the mill. 

Then there is the 
monorail amusement 
device invented by 
Halligan Johnson of 
Venice, Calif. The 
cars in this mono - 
railway are free to 
move laterally as 
w e 11 as vertically. 
The construction is 
made to imitate a 
large serpent, worm- 
ing back and forth 
and up and down on 
the single rail. A 
gasoline engine drives 
the mechanism by 
coupling directly to 
the two drive wheels 
through gears, as the 
detailed diagram 
shows. The cars can- 
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Amusements 
Devices Only Recently Patented or Just Put Into Use 

KRAUS 

A new type of monorail for summer resorts is the scheme proposed by one 
inventor. This consists of a dragon with a serpentine body, the patrons 
sitting in each sector of the body. The mechanism is gasoline engine driven 

not tip over the railway because the same 
rail serves as a guide for laterally operating 
wheels. 

From Germany through Dr. Alfred Grad- 
enwitz, comes the news and photographs of 
a bathing suit invented by A. Nix of Berlin. 
This suit has eight rubber cells sewed into 
it. Even after two of the air cells are 
emptied, the suit has sufficient buoyancy to 

Here is a diagram of the monorailway shown 
at the top of this page. Inasmuch as the bed 
is a single track, it becomes necessary to 
mount the cars in such a way that they will 
not fall off the track. Frequently gyroscopes 
are resorted to to accomplish this. In this 

system, side rollers are employed. 

carry the swimmer. In an upright position 
the swimmer can keep both his head and 
shoulders above the surface of the water. 

Ths 

and the track itself, of cheap construction due to its being but one rail, 
winds up and down over the hills and into the valleys of the scenic 

arrangement provided by the artist. 

Those unable to swim, will find such a suit 
of inestimable value because it does not in- 
terfere with the wearer's movements, nor 

The photograph at the right shows a novel swimming 
device in actual use. This is called an aquabike because 
it is propelled much like an ordinary bicycle and is kept 

afloat by three small streamline floats. -* 

The photo below shows the complete aquabike. It is 

steered by turning the two front floats which also actu- 
ate the rudder suspended from beneath the mechanism. 

The construction is easily duplicated. 

A 

does it present any outward sign of abnor- 
mality. 

A World War cripple, Henry Uberto of 
Astoria, L. I., who was wounded in the 
shoulder during the war in such a manner as 
to prohibit swimming perfected the aquabike, 
as he calls the device, so as to enable him to 
enjoy many an afternoon in the water and 
get about even better than when he had the 

The photo above shows two swimmers in a 
German pool. They are using the new non - 

sinkable swimming suit. 
Photo at the left shows the non -sinkable 
swimming suits developed by a German in- 
ventor. Their appearance does not indicate 

t--fflS that the suits contain air cells. 

use of his arms. The aquabike is kept afloat 
by three small floats and an improvised bi- 
cycle transmission of the chainless type fitted 

The photograph below shows the propelling 
mechanism of the aquabike. Essentially 
this is a four -bladed propeller, geared to a 
suitable crankshaft. It is operated the same 
as a bicycle, but the pedals are provided 
with stirrups to maintain the feet in the 

proper position. 
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More 
Summer 

Amusements 
The illustra- 
tion at the 
left shows a 
new type of 
bathing suit 
containing an 
i n f l a- 
table s a c k. 
This sack 
can be blown 
up by the 
wearer or by 
turning a 
valve, gas 
may be re- 
leased, caus- 
ing it to flow 
into the com- 

partment. 

with a propeller serves as the 
method of propulsion. Without 
going into the details of the de- 
vice illustrated in the upper right- 
hand corner of page 404, we will 
note that we have here a round- 
about in the shape of a giant top. 
This amusement system was in- 
vented by Etienne Prost of Mar- 
seille, France. When in operation 
the article resembles a giant top 
revolving about its main axis and 
rolling with its marginal edge 
upon a track. It thus imitates the 
bearing of a spinning top which 
is aboút to stop revolving. No 
doubt this article will produce new 
sensations which, according to the 
inventor, are entirely different 
than those of other amusement 
devices. The claim is made that 
the mechanism is absolutely safe 
because the seats are rigidly con- 
nected to the platform and be- 
cause of the rail which surrounds 
the turning top. The track upon 
which the round -about is adapted 
to roll has a depression in one 
side so that when the top comes 
to rest, its platform will be in a 
nearly horizontal position and on 
the level with the entrance sta- 
tion. A large universal joint at 
the base operated by a motor con- 
tained within the smaller cone 
and coupled to the shaft by a worm 
causes this device to rotate. 

A Buffalo inventor, Andrew Meilland, 
vented a bathing suit containing a compart- 
ment which can be inflated either by air 
pressure from a tank or by the lung power 

Here is a type of sum- 
mer amusement which is 
guaranteed to produce 
that seasick feeling so 
much desired by patrons 
of amusement parks. The 
top is operated by a mo- 
tor in the base and the 
track around which it gy- 
rates is undulatory. The 
seats are provided with 
straps to prevent passen- 

gers from falling out. 

of the wearer, or by both if circumstances so 
demand it. A complex valve system enables 
the air cell to be instantaneously filled by a 
small tank of compressed air or carbon 
dioxide. This is done in cases of emergency, 

So that his children might enjoy the sunshine and air by other than 
ordinary means, an American father built this wheel of scrap lumber and 
a few pieces of pipe. It is propelled by the users who run along the 

ground to give it its momentum. 

gear, 

in - 

but for ordinary bathing purposes, the suit 
could be inflated by blowing through the rub- 
ber tube. 

The next item of interest is the simplified 
Ferris wheel built of scrap lumber and pieces 
of pipe illustrated by a photograph. In this 

"Hit the Jap on the legs 
and get a fine cigar!" is 
the slogan of the device 
at the left. In this de- 
vice the victim has a 
means of defense other 
than dodging. Pulling on 
the lever he rotates the 
platform, precipitating 

the thrower. 

Right: A type of boat 
which will undoubtedly 
become popular at the 
summer resorts this sea- 
son. It is a board made 
as indicated, the user 
straddling a cloth seat. 
Sail or paddles propel the 

device. 

particular device the wheel is kept in mo- 
tion by the children who are the passengers. 
The seats are made just low enough so that 
when a child sits upon them, the youngster 
is able to barely touch the ground on each 

revolution. A few quick steps 
impart sufficient momentum to the 
wheel to carry it along. Any 
father could build an article of 
this nature for his youngsters. 

Games with baseballs have been 
the rage at many summer resorts. 
First there were those games 
employing a human target ; then 
there is the trick of knocking 
the four cats from their racks 
with three baseballs. Subse- 
quently, we saw drop the dip in 
which a subject sat on a plat- 
form directly coupled with a 
target and if the target was hit 
by a baseball, the subject would 
drop into a tank of water. In 
other places, striking the target 
with a baseball would release a 
trap and precipitate a small pig 
down an inclined chute. In all 
of these types of baseball target 
practices, whenever there was a 
victim, the victim stood very little 
chance to fight back. He either 
had to dodge the ball thrown at 
him or else receive it squarely. 

-device device illustrated at the 
bottom of this page is one in 
which the victim can actually 
fight back; not with the same 
article of assault, it is true, but 
with perhaps a slightly better sys- 
tem. The baseball thrower in 
this device invented by Anton 
Hulsman of San Francisco, 
Calif., stands upon a platform. 
He receives three balls for the 
usual sum of 5c. The object of 
the game is to hit the victim who 
lies in a prone position on the 
legs. Just as the baseball thrower 

winds up, preparatory to the swing, at the 
victim, the latter's hand grips the lever. This 
spins the turntable and throws victim off. 
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Natural or Cultivated Pearl-Which? 
Science Discovers New Way in which to Tell Difference between Natural and Cultivated Pearls 

Fig. 6. 

P.h o t o herewith 
shows pearl test- 
ing apparatus de- 
vised by Doctors 
Nacken and Jaeger, 
of the University 
of Frankfurt. This 
apparatus is very 
simple, and can 
be used by anyone 
with slight instruc- 
tions as to the 
method of reading 
the index needle, 
which tells whether 
t h e pearl being 
tested is cultivated 

or real. 

THE pearl, greatly treasured from 
olden times, like the most valued 
jewels, is not free from counterfeit- 
ing. Between the commonest counter - 

kits and the most refined reproductions for 
which the Japanese hold the prize, there is 
a whole series of intermediate steps. In the 
course of time, a complete branch of indus- 
try has developed, especially in France, 
which concerns itself with the manufacture 
of these substitution products, which are pro- 
duced in the most remarkable ways. Glass 
beads, wax, fish scales and shellac, serve 
for the raw material and frequently products 
of great beauty are produced. 

Such "pearls" are easily detected by the 
skilled technician as falsifications. If there 
is any doubt about it, a microscopic examina- 

tion of the surface is necessary which brings 
with it absolute certainty. Pearls coming 
from the mollusks, the pearl oyster and 
mussel show a characteristic linear struc- 
ture (Fig. 7), while the artificial product 
(Fig. 8) does not show it. If there are any 
grounds for doubt after this test, then a 
determination of the specific gravity follows 
or a chemical analysis of the material of 
the pearls. In all cases it is definite and 
easy to recognize such pearls as absolute 
falsifications. 

But the detection of the so-called Jap- 
anese cultivated pearls, called for short Jap- 
anese or bred pearls is not so easy. As the 
name discloses, these pearls are raised as it 

One method of examining pearls 
with a microscope: The per- 
forated pearl by means of a 
special periscope apparatus is 
examined to detect the line of 
separation between bead and 
pearl layer. M, microscope, S, 

periscope rod. Fig. 2. 

S N[Or_ 
3-a 3-b 

S 

Fig. 5. 

Sectional view of 
magnetic appara- 
tus for distin- 
guishing false 
pearls from teal 
ones. Here C, 
silk worm cocoon 
fiber. G, glass 
thread. Z, index. 
Ptr, pearl sus- 
pension hooked 
to the glass 
fiber. P, pearl. 

M, magnet. 

uncertainty which has existed for some time 
and has affected unfavorably the trade in 
pearls. Neither buyer nor seller are sure 
that pearls called natural are really such 
and not the cultivated pearl. 

There has been, however, no lack of at- 
tempts to find ways to distinguish with cer- 
tainty the cultivated pearl from the real. 

Above all, two experiments have been 
made known both of which show certain dis- 
advantages and do not always reach the goal. 
One, due to the American, Wright, uses the 
translucency of the Japanese mother-of- 
pearl bead for rays of light. A little bead 
turned on the lathe out of the substance of 
the pearl oyster shell shows clearly its 

4 

S 

Pearls between the poles of a magnet. A cultivated pearl placed as shown (Fig. 3a) 
rotates until the layers of :he mother-of-pearl bead are parallel with the lines of force 
of the magnet (Fig. 3b). If a round pearl is suspended in a magnetic field and it 
does not move, whatever its position, there is no mother-of-pearl bead within it. 

(Fig. 4.) 

Fig 8. 

e - 
The appearance of 
an artificial pearl 
under the micro- 
scope is shown at 
the left, and it will 
be observed at once 
that no striations 
or bands appear in 
this case. This is 
one of the out- 
standing di ff er- 
ences between the 
false and real 

pearls. 

Fig. 7. 

At the left we see 
how striations or 
bands appear when 
viewing a real pearl 
under the micro- 
scope: These stria- 
tions or bands are 
not found when 
examining an arti- 

ficial pearl. 

were from seed. The process is carried out 
in this way. Little beads of mother-of-pearl 
are put into a mollusk. It is then restored to 
the sea, and left to itself. All goes on in 
this process as if a natural pearl were being 
formed. The little bead of mother-of-pearl 
in the course of some years is coated with 
pearl -substance and the artificial pearl event- 
ually resembles perfectly the real one, but 
nevertheless, the bead of mother-of-pearl 
within the pearl indicates an interference of 
mankind in the processes of Nature. As is 
well known, the real pearl is the result of 
an accidental foreign body which gets into 
the oyster. The cultivated pearl on account 
of the way it is produced and its external 
appearance, can hardly be designated as a 
counterfeit; because it is in a certain sense, 
to be compared with synthetic jewels, such 
as the synthetic ruby. 

This is no place to consider the monetary 
value of such products. Nevertheless, it is 
to be noted that the Japanese pearl costs 
about one-third as much as the real. This 
condition, and the difficulty of distinguish- 
ing one from the other, leads to a state of 

structure. It is built up of parallel even 
layers and lets rays of_ light which are 
parallel thereto pass through with greater 
intensity than those which fall upon the 
layers perpendicular thereto. If we look 
through a Japanese pearl which consists of 

(Continued on page 468) 

Sectional view 
through a culti- 
vated pearl which 
is formed of a 
mother- of- pearl 
bead surrounded 
by a natural 
growth of pearl 
substance, which 
process is car- 
ried on by plac- 
ing a small bead 
of real mother- 
of-pearl i n a 
mollusk, and then 
restoring the 
mollusk t o t h e 
water and the 
pearl is left to 
grow. The 
mother - of -,pearl 
shows striations 

or layers. 
Fig. 1. 
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The 
tool 
which 
crimps 
the 
corru- 
gated 
sides 
to- 
gether. 

All -Metal 
Air 

Liner 
By EDWIN SCHALLERT 

The above photo shows the all -metal liner in the process of con- 
struction. The girder work is first built up and then the liner is 
gradually developed but it will not become sturdy until the entire 
body is completely built, after which it becomes as rigid as an 

egg shell. 

Here is a view through the 
air liner showing the air 
propeller at A, the gaseous 
fuel container at B and 

the rudder at E. 

GASEOUS FUEL 
This double balloonet is a 
very important feature of 
the construction. There are 
two compartments separa- 
ted by a fabric diaphragm. 

-- a». 

A photograph of the blower, A, is shown 
diagonally to the right. There are two 

auxiliary propellers on the body. 
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This indicates how the radial blower produces a partial 
vacuum at the points marked V, and then, due to the in- 
crease of air pressure around the stream line hull, a squeez- 

ing effect is produced which drives the hull forward. 

Here is an aerial view of the dirigible in the course of construction. 
The double balloonet at B, diagonally to the left is partially filled 
with gaseous fuel and partly with air. Its purpose is to equalize 

the pressure in the metallic hull. 

The finished air liner has sides of 
metal which are held together by U 
shaped metallic strips. The seams 
are caulked with a viscous liquid. 
Corrugations are .011 inch thick 
and are duraluminum. The airship 

is 200 feet long. 

Thomas Slate 
with a work- 
ing model of 
the all -metal 

dirigible. 
AN air craft capable of 

transporting passengers 
speedily and landing 

them with reasonable safety 
in the midst of a humming 
metropolis has long been the 
goal of those interested in 
aeronautics. And the possi- 
bility of such a fulfillment is 
forecast in an invention now 
in process of development at 
Glendale, Calif., for which 
Thomas W. Slate is sponsor. 
He is constructing an all - 
metal dirigible there, which 
embodies novel features of 

propulsion and general design which are illustrated here. 
It is asserted among other things that the new craft will make 

possible thirty-six hour Pullman passenger service between New 
York and Los Angeles, and thirty-four hour service between New 
York and London. This new air liner will be capable of attaining 
a speed in excess of 108 miles an hour, and will have an elevator 
landing device. It will be steam driven. 

The photos show the ship in process of construction. It is built 
on the egg -shell principle. Longitudinal beams are eliminated. The 
frame is made up of circular ribs, to which are attached corrugated 
strips of metal running the entire length of the ship. These corru- 
gated strips are brought together in air -tight seams. 

One of the diagrams shows the ship complete. The radial blower 
with turbine is located at point marked "A." The car for pas- 
sengers and the power generating plant are suspended from the 
metal balloon while the rudders are at the stern "E." A cross 
section of the metallic covering for the balloon is shown in another 
diagram, while a photograph shows the form of ribs. 

It is proposed that the all metal air liner will at no time decend to the 
ground, except for serious repairs. The illustration above shows a plan 
view of a city with a dirigible anchored. Along this anchor line an elevator 
car is to slide, to permit passengers to depart from the vessel, and likewise 

to take on new passengers and fuel. The ship will be maintained at an 
altitude of approximately 1000 feet and safety devices are provided so that 
in event the dirigible bobs up and down in the air, no perceptible effect 

will be noted on either the anchoring cable or the elevator. 
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Dirigible Steering Device 

C- ABLE TO 
. piLoT 

1 E 

BALL BEARINGS 
LARGE GEAR 

SMALL GEAR - 

The method of steering a dirigible, by rotating the rear nacelle, 
is clearly shown in the above drawing. A cable runs from the 
pilot house to the steering apparatus in the nacelle. An aux- 

iliary steering control is also provided. 

The rear nacelle turns about on large ball bearings and is thus 
moved easily into any desired position. It is also possible to 
allow the other nacelles to rotate, thereby providing better 

control.-Contributor please send name and address. 

Making Single Metal Crystals 
By ERNEST G. LINDER 

Dept. of Physics, State University of Iowa 

RECENTLY some unusual investigation 
has been carried out on what are called 

single metal crystals. It is common knowl- 
edge that sugar and quartz, for example, are 
crystalline, but it is not so commonly known 
that metals also are. The fact is, that all 

Fig. I shows 
the furnace 
retort. Fig. 
3 the molecu- 
lar lattice of 
crystals. Fig. 
4 shows the 
normal path 
of electrons 
about the 
nucleus, while 
5 shows them 
in an electri- 

cal field. 
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metals are crystalline, and that even iron 
nails, gold rings, and steel I -beams are but 
conglomerations of minute crystals, which, if 
they could be isolated and magnified, would 
be seen to have all the beautiful symmetry 
and geometric regularity of the finest speci- 

f LECTRONS 

NUCLEUS 

FIG .4 

THE essentials of this interesting process are illus- 
trated in the photograph. A melt of metal from which 

crystals are to be made is contained in a crucible and 
kept just a few degrees above the melting point by elec- 
tric heating coils. By a suitable mechanism a wire is 
dipped into the melted metal and slowly withdrawn at the 
rate of 10 mm. or .4 of an inch per minute. A thick 
thread is drawn up, which rapidly solidifies, forming a 
single crystal. Investigation proves that the thread thus 
obtained is composed of one single crystal of the metal 
from which the thread was drawn. 

men of crystalline quartz or calcite. The 
modern scientist, with his patient search for 
better methods for discovering the truth, has 
perfected an instrument with which he can 
produce extraordinarily large crystals of 
metal. 

The photo- 
graph at the 
left shows 
the apparatus 
used by the 
author in 
producing 
metallic cry- 
stals of the 
type describ- 
ed. Single 
metal crystals 
from one to 

two feet long 
and about %s 

inch in diam- 
eter may be 
easily pro- 
duced by this 
process. 
C z o c hralski, 
a German 
physicist, is 
credited with 
its discovery. 
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The Romance and Casting 

The insert in the 
illustration at the 
left shows how 
the bells are con- 
trolled by levers. 
connected with 
rods, running to 
the bell tower. The 
control board is 
usually placed un- 
der the bells, so 
that the connect- 
ing r ods will be 
straight, but in 
some cases it is 
necessary to use 

jointed rods. 

AMOST unusual industry flourishes in 
my neighborhood; it is the manufac- 
ture of bells. These bells are made 
by a well-known concern in Troy, 

New York, a firm consisting of a father and 
three sons, whose ancestors cast the first 
bells made in America. It is this firm that 
made the four large bells which hang out- 
side the 46th story of the fifty -story Metro- 
politan Life Insurance Tower in New York 
City, and which are said to hang twice as 
high above the ground as any others in the 
world. These bells are of the following 
weights and tones : 1500 lbs. G ; 2000 lbs., 
F ; 3000 lbs., E Flat ; and 7000 lbs., B Flat. 
Four notes struck at the first quarter, eight 
at the second, twelve at the third, and sixteen 
at the hour, followed by the hour stroke 

The method of 
mounting bells is 
shown in the illus- 
tration at the right. 
They are supported 
from the top be- 
cause at this point 
there is the least 
vibration. The sup- 
porting frame is 
arranged to swing 
so that the bell 

may be tolled. 

on the large bell, produce the famous 
"Cambridge Quarters," originated by the 
great musician -composer, Händel. The mo- 
tive power is derived from mechanism op- 
erated by the tower clock. 

The distance at which these bells may be 
heard is greater than that of any other bells. 
Situated at the top of the tallest structure 
in the world holding bells, ten times higher 
than the average church bell, the sound 
waves are unobstructed. Voyagers at sea, 
and far up the Hudson River, over twenty- 
eight miles from the tower, frequently re- 
port hearing these bells. And yet so musi - 

The illustration on 
the left shows the 
molds used in cast- 
ing bells. The in- 
side of the upper 
one and the out- 
side of the lower 
one are coated 
with an even lay- 
er of clay and 
sand. The molds 
are then clamped 
together and the 
bell metal is poured 
in from the top. 
The metal molds 
are perforated so 
that the gases gen- 
erated when pour- 
ing, will not pit 

the bell. 

HANDLE 

By EDNA MAC 

Do You Know How Bells Are Cast and Tuned? 
cal and soft are the tones, that visitors to 
the observatory gallery, one story beneath 
them, listen to them with the greatest pleas- 
ure. These famous "Cambridge Quarters" 
are struck as shown in center column. 

No one seems to have been able to trace 
the origin of bells; they have been known 
from the earliest times, and are mentioned 
in the works of the most ancient writers. 

Very likely, bells, so-called, were at first 
not much more that simple pieces of metals, 
concave in shape, the sounds of which were 
found very pleasing and their use easily and 
simply adapted to meet the needs of people 
as they do today. It is not absurd to con- 
clude that bells do really belong in the realm 
of antiquity when it is a fact that a very old 
painting depicts David playing upon a num- 
ber of bells hung up before him; and that 
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The notes struck in the famous "Cambridge 
Quarters" are shown in the above illustration. 
It will be seen that a different tune is played 

at each quarter of the hour. 
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Noah is reported in ancient manuscripts as 
calling the carpenters to work with bell 
sounds, when engaged in constructing his 
Ark. 

Also, it appears that bells were universally 
known, as well as anciently. Rude tribes, 
isolated inhabitants of almost unknown isles 
in but slightly charted seas, have been found 
to possess bells. They were known in 
America before its discovery by Europeans 
because Indian traders brought some in their 
canoes to Columbus, at Honduras. And 
bells, probably the oldest in the world, were 
found in the palace of Nimrod, in Assyria. 

It is commonly accepted that the word bell 
has been derived from the far East, where 
they call the Sun, lord of all things, Baal 
or Bel ; and that Anglo-Saxon usage has 
combined the idea into BELLAN, meaning 
"to roar"-hence, our word of today "bells." 

Small sized bells, the first to come into use, 
are referred to by Moses in the book of 
Exodus. These bells were attached to the 
vestment worn by the high priest in the 
sanctuary; by the prophets Isaiah and Zac- 
hariah, bells are mentioned as being attached 

WOODEN SWEEP 

PIN RESTS 
IN HOLE 

CLAY AND SAND 
LAYER OVER 
OUTSIDE Or 

CORE MOULD 

BRASS 
STRIP 

GAS VENT HOLES METAL CORE MOULD 

The method of obtaining an even layer of 
clay and sand on the mold is shown in the 
above illustration. A wooden sweep is con- 
structed exactly the shape of the inside of 
the bell, and a brass strip is fastened on 
the edge so that a clear, even clay mold 

is formed. 

CHURCH BELL 
WITH TOLLING 

WHEEL 

SINGLE 
STROK E 

ROPE 

TOLLING ROPE 
The method of mounting bells so that they may be tolled or rung individually, is shown 

in the above illustration. 

to the feet of women, and hung around the 
necks of horses. The ancient Persians dec- 
orated their costumes with bells, and in 
ancient Egypt and other Eastern cities, girls 
wore strings of bells about their ankles the 
same as they do today. 

Bells were used in Greek camps, hung in 
triumphal cars, sounded in the markets, pro- 
claimed feasts, and were often hung in their 
temples. Romans sounded bells to assemble 
families, and to announce hours of public 
business. Shepherds, from time immemorial, 
have hung bells upon their sheep. The old 
belief had it that they grew fat if properly 
adorned with a bell. The distant cow bells 
in Switzerland give a most harmonious effect. 

Large bells were first made by Christians, 
for religious worship, although bells of les- 
ser sizes were undoubtedly used in China 
for religious practices, two thousand years 
before the Christian era. 

We read of bells being used as early as 
400 A.D., in Nola, Italy, by the Bishop of 
Campania. It is certain that the introduction 
of bells into church turrets as part of reli- 
gious usage is the direct cause of the distinct 
type of church architecture, with its steeple, 
which became established with Christian 
forms of worship. And as it is today, bells 
were regarded as being vitally necessary to 
every church edifice. In America we may 
take the unwritten law more poetically, but 
it is written into the laws of the Church 
of England that "parishes must furnish bells 
and bell ropes." 

Thus it has come about that bells have 
acquired a sacred character. In the ancient 
days, the casting of bells was attended with 
elaborate religious ceremonials. Today, 
bells are blessed by Roman Catholics with 
solemn ceremonies. 

The custom of naming and giving sponsors 

On the outer half of 
the mold, a sweep fs 

HANDLES FOR pivoted exactly the 
INNING SWEEP shape of outside 

of the bell. In this 
case, to facilitate 
pouring the clay, the 
metal mold is placed 
up -side down. Dec- 
orative bead grooves 
around the bell are 
formed by driving 
brass headed nails in- 
to the edge of the 
sweep strip. The 
method of using 
sweeps instead of 
wooden molds in 
making the casting 
molds, insures per- 
fectly symmetrical PIN 

walls on the bell. e>e- 
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of World-famous Bells 
DONALD SERREM 

Method of Molding, Casting and Tuning Bells Explained 

Tuning forks are sometimes used in tuning 
bells, but when groups of bells are made, the 
experienced ears of the bell makers are 

usually relied on. 

to bells is an ancient one, but continued today 
in varying forms; the sponsors then, as now, 
usually being persons who have been active 
in the donation of the bells. 

Certain names become attached to bells 
because of the service which they perform 
for the church or community. We have, 
thus, the ANGELUS BELL, tolled three 
times a day. When its notes are heard, peo- 
ple must recite the Angelus, and fall into 
meditation and prayer. The VESPER 
BELL, tolling later, calls to evening prayer. 
The PASSING BELL was tolled long ago, 
and is still to this day in certain sections of 
the world, when anyone was passing out of 
life, so that anyone who heard it might 
pray for that soul. The CURFEW BELL, 
"tolls the knell of parting day," and the 
custom of sounding it is continued in many 
countries. The TOCSIN, or alarm bell, was 
suspended in castles and fortresses in the old 
days. Its ringing announced the approach of 
the enemy. Bells are still employed for 
alarm purposes, as we know, particularly to 
report fires. Longfellow speaks of the Flor- 
entine battle bell brought out upon the battle 
field. 

The metals employed in the making of 
bells have always been the same ; namely, 
copper and tin. They have differed only in 

GAS ESCAPING 

BELL 
SPACE 

MOLTEN 
BELL 

METAL 

CLAMPS 
HOLD 
MOULDS 

A AND B 
TOGETHER 

the proportions used. It has been clearly 
proven by the long experience of the an- 
cients, as well as by the careful tests of later 
years, that these are the only metals capable 
of producing a proper ringing alloy. Injury 
to the tone has invariably resulted when iron 
and steel, or even silver and gold, have been 
introduced into the composition of bell metal. 
Harsh and disagreeable sounds are "roduced 
by the iron and steel; and gold and silver 
give a dead sound, since they are not reso- 
nant, being more of the nature of lead where 
this quality is concerned. Of course, the 
quality of bells depends as much upon their J lNOTG The illustration below 

NOTE shows the methods used 
in tuning bells. By grind- 
ing metal from the inside 
of the bell as shown, the 
diameter of the bell is 
increased, and therefore 
the pitch of the bell is 
lowered. If it is necessary 
to raise the pitch of the 
bell, a slight amount of 
metal is ground off the 
lower, outer edge, there- 
by decreasing the diam- 
eter of the bell. This of 
course, raises the pitch. 

p 

MEDIUM 

The above illus- 
tration shows how 
The above 

large bells are 
used for low tones, 
medium bells for 
medium tones, and 
small bells for very 

high tones. 

The "Great 
Bell of Mos- 
cow," or Czar 
Kolokol is, by 
far, the largest bell in the 
world. Its ap- proximate 
weight is 492,- 
800 lbs. and its cost, in bell 
material is es- timated at 
$340,000, to 
which, more 
than a million 
dollars were 
added in prec- 

ious jewels. 
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shape and the proper proportions of height, 
width and thickness, as upon the nature of 
the composition. 

Vibrations make the tone of the bell. A 
bell changes shape, when struck, and the 
repetition of these changes constitute its 
vibrations. The diameters of bells cor- 
respond to the lengths of musical strings. 

This illustration shows the actual pouring 
of a bell. The mold with its bucket -shaped 
funnel is clearly shown. The pouring bucket 
with its swivel support and crank may also 
be seen. The man on the left is tilting the 
pouring bucket over the funnel so that the 

metal will run slowly into the mould. 

The completed mold, clamped into place, is 
shown in the illustration on the left. The 
metal is poured from the top, slowly, so that 
it will run right to the bottom without leav- 
ing any gas holes. The escaping gas passes 
through the porous clay and the perforations 

41 -sat in the metal case. 

Like all sounds, practically, bell tones are 
reflected; and there is a force in their sound 
waves of considerable amount. There is 
told the story that Swiss muleteers tie up 
their little bells when passing through cer- 
tain places in their mountains, to guard 
against their tinkling which might affect the 
delicately poised snow and bring it down 
upon them in an avalanche-thus sound 
waves from bells. 

England is called "The Ringing Isle" be- 
cause of its many bells, and the skill and 
beauty with which they are rung. The ring- 
ing of bells requires great experience and 
skill, if it is done adequately. England has 
made a study of bells ; it has become a na- 
tional art. In France it is the custom 
throughout the vinelands, to ring bells when 
storms threaten so as to break the thunder- 
clouds. 

Russians regard the sound of bells as 
summons to worship, of course; but also as 
a distinct part of their worship. They never 
tire of ringing their heavy bells, and they are 
most extravagant in procuring them. The 
"Great Bell of Moscow" or the "Czar Ko- 
lokol" is by far the largest bell in the world. 
It weighs about 492,800 pounds, and its bell 
material cost $340,000, to which was added 
over a million dollars in precious stones, 
plate, etc., by nobles, when it was cast. Its 
dimensions are nineteen feet in height and 
nineteen feet in diameter. It is not sus- 
pended, having fallen to the ground at one 
time when the beams supporting it were 
destroyed by fire, which resulted in a break 
in one side. It was raised by Emperor 
Nicholas and placed upon a low wall in the 
Kremlin. It was cast in 1733, and has al- 
ways been most carefully guarded. 

There are really innumerable bells through - 
(Continued on page 451) 

The illustration below 
shows a bell frame in 
the yard of a bell 
manufacturer, used for 
testing the bells. No- 
tice that the top bell 
is arranged for tolling. Photo 

courtesy of 
Meneely 
Bell Co. 
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Television Developments of Edouard Belin 
Some of the Newer Apparatus Devised by Belin Is Described in. This Article 

MONSIEUR EDOUARD BELIN, one of the 
earliest of those who for the past twenty-five 
years have been working diligently in their 

laboratories in an effort to solve the problem of trans- 
mitting the living image of a person over an electric 
circuit, has developed some new apparatus to improve 
the methods now used. Monsieur Belin has turned to 
the cathode oscillograph (special vacuum tube) for 
his television receiver. The transmitted impulses, 
which have been changed from light to electric cur- 
rent by the photo -electric cell, are passed through 
electro magnets in the receiving circuit. These mag- 
nets produce a varying electric field, through which 
the electron stream, forming the light spot on the 
oscillograph "lens" passes, and thus create a con- 
sequent variation with the changes in the field. This 
value, of course, is in turn equal to the variations of 
the original light variations at the transmitter. 

Two oscillating mirrors are used to reflect the light 
used to scan the image. One mirror oscillates verti- 
cally and the other horizontally. The speed of oscilla- 
tion is 600 times per minute vertically, and 12,000 
times per minute horizontally. To maintain a perfect 
vacuum in the cathode oscillograph, Monsieur Belin 
uses a Holweck helisoidal pump and to transmit most 

The magnets used to vary the electric field, through which the electron stream in the cathode oscillograph passes, are shown at the right of the above illustration. The vacuum pump used to keep the cathode ray tube 
in operation, can be seen at the left. 

effectively by radio, he has found the short waves best. The trans- 
mitter shown in one of the illustrations on this page, is designed 
to operate on wave lengths from 250 meters to about 30 meters. 
In this transmitter, he uses a water cooled vacuum tube, to keep 
down excessive heating on the lower waves. 

Although television is not yet practical for every day use, it is 
taking rapid strides towards that end. It will take a few years 
to develop the apparatus, but if the improvement continues as 

The two oscillating mirrors which cause the light beam 1.1 

scanning the image, to oscillate vertically and horizontally, 
are shown beside the finger in the above illustration. The 
mirror designed to move ve-tically, oscillates 600 times per 
minute, and the horizontally moving mirror oscillates 12,000 
times per minute. The large dynamo and gears used by 
Monsieur Belin are also shown in this illustration. Behind 

the dynamo can be seen the arc light used to 
produce the light spots that search the image. 
The large spring, which holds the generator 
in place, may also be seen in the photograph. 
The second disc gear appearing under the 
large gear is used to oscillate the mirrors. 

The short wave transmitter used by Edouard Belin 
in his television experiments, can be seen above. 
On the left may be observed the complete tele- 

vision apparatus. 

rapidly as it has in the last year or two, we will soon be using 
television apparatus on our telephones, radios, and for a number 
of unthought of uses. The recent experiments of the Bell Tele- 
phone Laboratories, which were described in the June, 1927, issue 
of this magazine, the developments of Lucien Fournier described 
in the July issue, the recent achievements of Baird (see June, 1927, 
RADIO NEWS) and all the other diligent experimenters and inventors 
have certainly produced very interesting and valuable results. 
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The Month's Scientific News Illustrated 

?rufósor _tc. M. Low. 
Er:tisl scientist 

claims to 1.3v' devisee_ 
xtetzod b;t whicL 

clotiing. vithou. 
cha -we ofarpearanc. 
c= durability, become: 
trarsrren_ -o ultra. 
cLclet rays. ?rofessor 
Low dise_vered the 
neth.c vr_ilr experi . 

rtentin ¿ w -h X-rays. 

Yeggmen are likely soon 
to be exposed to gases 
more poisonous than ever 
used in the World War. 
A German inventor has 
developed a safe which 
will produce such gases, 
the moment a drill pene- 
trates the steel Gas pro- 
ducing crystals are de- 
posited in a bed of porous 
concrete between the steel 
walls. The crystals are 
said to evolve chlorine, 
carbon monoxide and hy- 
drocyanic acid. 

By GEORGE WALL 

L 

An original plan for rhea-rical productions 
has been developed ey a Genoese indus- 
trialist. He has bo ght an obsolete liner 
and has transformed is into a floating 
theatre and dance hall. Tlr= new theatre 
will have a seating capacity r fifteen hun- 
dred. If the experiment si.cceecs, the float- 
ing theatre will travel to al _arge Mediter- 
ranean ports and pos:bly alec to the princi- 
pal harbors of the world. It will be inter- 
esting to follow tie rsu.ts of this 
experiment and it may be tnEt many future 
theatres will be of the flmting type. 

A life-sa.iig ir.nwation which makes 
use of an airpla.ne in carrying a line 
to a :yip has sees tested successfully 
at Sar 3ranciscn. A plane which took 
off from Crissy Fie d, flew snit 4,000 feet 
over tie hay, to a cutter anchored in 

the stream. As -he plane passed over 
the ship, a line was dropped squarely 
athwart the deck:.. This system prom- 
ises to be of great assistance in cases 
of ships running aground in high seas 
for using the breeches buoy. 

A new idea has been tested in Germany to 
prevent accidents at dangerous crossings. 
Large mirrors are being erected in Bonn, at 
the elbows of narrow L-shaped streets, so 
that the motorist can see the approach of 
an automobile around the corner. The mir- 
rors, used to lessen the danger of blind 
corners, are known as "traffic spies." As 
may be seen in the diagram, the automobile 

Vf Cz'S 
A:.R .XSS - 

(Li, i Z 

at A can see automobile B at 
some distance from the corner, 
thus preve.nting an accidental 
collision. This system promises to 
make unpoliced corners safer, a: in 
country districts where two highways 
cross. This method could also be uses at 
city corners, where traffic is light, thereby 
reducing the traffic police force. 

Inca:ids ant night 
workers will have a 
chance to sleep during 
the daytime, if action is taken on the recent in- 
vestgations of Health Commissioner Harris of New 
Yore. Ha-irg received complaints about the noise 
made b/ riveting machines near homes and hospitals, 
Coramissioie- Harris with the help of electric arc 
welting exuerts started an investigation. The unani- 
mns cpin_oa of these men was that the electric 
welting process of construction is superior to rivet- 
ing. The results obtained are in most cases better 
tzar r.vetitg and the process is entirely silent. 

! .. ..,. . 

William Beebe, explorer 
and naturalist, who re- 
cently returned from a 
four months' expedition 
to Haiti, used an un- 
usual diving helmet that 
allowed him to dictate 
his experiences to ste- 
nographers aboard the 
ship. It is absolutely es- 
sential for the ocean 
floor -walker to get his 
impressions recorded 
rapidly, especially when 
a fish of a new species 
swims into the diver's 
range of vision. Mr. 
Beebe also used a large 
arc light to attract the 
fish near enough to be 
caught. Several methods 
were used to catch the 
specimens, among which 
were dynamite, small 
harpoons and poison. 
Many fish were caught 
alive and brought back 
in tanks. 
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At the right we 
have a view of a 
movement of the 
astronomical clock 
constructed by M. 
Boulat. A sky of 
fantastic design con- 
tains two moons, 
one is happy; the 
other is making a 
face, at having re- 
ceived a shock from 
a comet. The pen- 
dulum bob repre- 
sents Saturn and his 

rings. 

Mysterious Clocks from France 

M. Boulat, the skillful 
constructing mysterious 

Above we see the clock of the Allies, a stage 
piece of great effect. A German holds the Crown 
Prince tied up like a sausage. A mechanism hid- 
den in the grass turns a windlass which pulls up 
two soldiers until they are hanging in the air, 
there is a click, and the two gentlemen fall into a 
tank of sauerkraut to emerge later. The mechan- 

ism was inspired by the World War. 

Below we have the physical -chemical clock whose hands 
indicate the time by a mobile glass in the back of the 
framewo;k. In other words, the motive power is de- 
rived by chemical actions in the glasses at the base 
which supply the current by wire and cause the glass 
on which the hours are marked, to move around instead 

of the hands. 

French clock -maker who, for a long time, has made a specialty of 
time -pieces, is shown in the photo below. His latest creations are 

illustrated on this page. 

To the left of M. Boulat is a lighthouse which 
is built on a rock in the middle of a miniature sea. 
A small ship acts as if it were driven by a light 
breeze over the surface of the water; the surface 
painted in blue with foam and waves produces a 
very pretty effect. To the right of M. Boulat we 

have a clock with a conical pendulum. 

Here are two models ci the mysterious clocks which 
seemingly run on their own power forever. They are 
encased in glass and keep accurate time. These time- 
pieces have also been constructed with infinite care 

and patience, by M. Boulat. 

The clock at the left 
is driven by three 
balls. As it operates, 
one of these falls into 
a groove, goes all 
around the little edi- 
fice and drops into a 
small frictional eleva- 
tor. A few seconds 
later, the fly -wheel is 
released by electricity 
and the ball is drawn 
into a higher groove. 

A clock made entirely from a branch of tree, a 
skein of thread and a few newspapers is shown 
above. As in the case of all the other unusual 
time -pieces, this clock keeps excellent time, is 
simple in construction and has to be rewound 
only after long periods of running. It may well 

be termed, "The Rustic Clock." 
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How to Make a Magazine Holder 
With a Little Patience, This Cheap, Effective Magazine Holder Can Be Made by Anyone 

By H. L. WEATHERBY 

The finished magazine holder is shown in the 
above illustration. Note how handy it is to 

anyone sitting in the easy chair. 

ONE of the portable magazine racks 
as illustrated, will prove to be a 
most useful small piece of furniture 
as well as a delight to the eye of 

all those who behold it. Its construction is 
simple, and with the ordinary home tools, 
and a coping saw, which can be purchased 
for twenty-five to fifty cents, the building 
of it will prove to be a very pleasant and 
easy occupation for a few evenings at home. 

MAGAZINE 

HOLDER 

The construction is quite fully explained 
in the illustrations. Plywood is recom- 
mended although its use is not absolutely es- 
sential. In purchasing plywood, hand plan- 
ing, scraping and most of the sandpapering 
is eliminated. The cheaper grades of three 
ply material may be used, if the finished ar- 
ticle is to be painted, and with the present 
popularity of enamels and lacquers, that kind 
of a finish is recommended. With the Chi- 
nese red or jade green lacquer, trimmed on 
the edges in gold, and with Chinese "De- 
calcomania" transfer designs front and back, 
the finished piece will compare most fav- 
orably with those seen in the furniture stores 
and at a fraction of the cost, besides all of 
the fun to be had in building. The itemized 
cost of the ones illustrated is about as fol- 
lows : wood $.50, lacquer, .50, transfer de- 
signs .40, nails, sandpaper and filler .10, 
bringing the total to approximately $1.50. 

Two views of the finished magazine rack are 
shown above. Any number of designs can 
be worked out and a variety of lacquers may 

be used to give pleasing results. 

o=fflei \7 31i 

A detailed view 
of the magazine 
rack is shown in 
this illustration. 
As you may see, 
it is provided 
with racks for 
different maga- 
zines and pa- 
pers. If it is 
lacquered a n d 
decalcomania 
transfers applied, 
a very neat and 
handy article is 

the result. 

It is well in starting the construction, to 
lay the piece out to dimensions, saw and 
smooth all parts to a square form, excepting 
the edges or ends that have to be shaped 
or sawed to a curve, which may be left 
rough and to approximate dimensions. Care 
must be taken in sawing and planing the 
edges of plywood, since the grain runs in 
both directions and a coarse saw or injudi- 
cious use of the plane may result in broken 
or torn wood. The dimensions as given in 
the material list will serve as a guide at 
this period of the work. Now lay out card- 
board patterns using the 1/2" squares as in- 
dicated in the drawing. Cut these patterns 
out and mark around them on the wood. If 
a motor driven band saw and a jig saw are 
available, for sawing the curves, it would be 
well to nail the pieces that are made up in 

(Continued on page 467) 
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The constructional details of the rack are shown in the above drawings. 
By dividing the templates used, into small squares, it is easy to cut the 

Il parts to any desired shape. 

The sizes of the different partitions used in the construction of the tack 
are also shown in these illustrations. The sizes may be copied exactly, or 

a different design may be used with slight variations. 
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FOURTEEN RULES TO INCREASE THE 
GASOLINE MILEAGE 

The charted rules in the attached table 
are intended as a guide to the driver, in 
eliminating the factors which contribute 
to the excessive use of gasoline. 

These are self-explanatory in that they 
point out the factors in car operation and 
maintenance which can be corrected, adjust- 
ed or adhered to in order that the big item 
of gasoline costs will be reduced to a min- 
imum. 

Consistent with these rules, the driver 
should drive with a consideration toward 
saving fuel. This should include a speed 
that does not create high air resistances, an 
economical speed being about twenty-five 
miles an hour. Advantage should be taken 
on long hills to coast, if the grades permit. 
The engine should not be allowed to run un- 
necessarily and last, but by no means least, 
the owner should buy gas at a reputable 
station, where he is sure of getting full 
measure. 

¡\ ADIUST CARBURETOR 
KEEP THE SPARK I--- 1 K TO TEMPERATURE 

CHANGES 

_C){PLUGS 
CLEAN l 

Ir 

OZ REMOVE CARBON 
FREQUENTLY 

11 

( USE BEST GRADES 

,C 
SOF CLEAN 

FNGINE OI 

II I 

I 

II 

II 

II 

AVOID DRIVING I 

WITH RETARDED J 

,sue 

T -- 

DIFFERENTIAL AND 
TRANSMISSION SHOULD 
HAVE LIGHT GRADE OF 

LUBRICANT 

KEEP THE COMPRESSION 
BY GRINOIN6 VALVES 
AND BY TIGHT 
PISTON RINGS 

I( r -- r ---- 
II 

I KEEP FUEL TANK 
AND LINES FREE II I 

I 

Ó OF' LEAKS OR I I 
I 

DRIPPING. II I 

II ¿ 

PREHEAT FUEL II 
WITH HOT AIR TO II 
CARBURETOR AVOID RACING ENGINE 

I 13 AND TOO RAPID 
ACCELERATION. 

L 10 
I 

MUSTLBEE iRIEENGS I _ ( DC NOT ALLOW 
ENGINE TO RUN IDLE 
LONG OR TO 
FREQUENTLY, 

The above illustration shows the 14 rules 
increase the gasoline mileage os' your car. 

ALIGN WHEELS AND 
KEEP TIRES UP TO 
PRESSURE 

( AVOID ADJUSTMENT 
+l OF BRAKES WHICH 

WILL BIND THE DRUMS 

to 

A SUPPLY OF GASOLINE OR OIL 
IN PRIVATE GARAGE 

The storage of a fifty-five gallon drum 
of gasoline and a ten or twenty gallon drum 
of lubricating oil, is a convenience that the 
owner cannot well overlook, in view of the 
saving in costs made possible by buying in 
quantity. 

To overcome all difficulty, the writer is 
showing in the attached drawing, a simple 
trestle arrangement, which has been adopted 
by one ingenious owner. 

Two trestles are used, which are placed 
parallel, to one another, and the drums rest 
in the notches in these trestles. 

Gasoline is gravity fed into the gasoline 

Conducted by GEORGE A. LUERS 

These drums are periodically refilled from 
the oil company's tank wagon, without re- 
moving them from position. 

STORAGE FACILITIES 
MAKE POSSIBLE 
ECONOMY IN 
OIL AND 
GASOLINE 

55 GAL. GASOLINE 

10 GAL 
ENGINE OIL 

WOODEN SUPPORTS 
FOR HOLDING THE OIL DRUMS 

If your home is not situated near a service 
station, it will be very handy to have a supply of 

gasoline in your garage. 

tank of the car, through a short length of 
fabric hose. 

Oil is withdrawn into any measure for 
filling the engine reservoir. 

TO PREVENT FAILURE OF THE CAR'S 
FUEL SYSTEM 

The diagram shows the fuel system and 
the provision the manufacturer has provided 
for its care. To take care of the system 
the owner should give it the attention as 
indicated in the seven rules given below. 

(1) Gasoline tank drain should be opened 
each three months and the sediment should 
be drawn off. 

(2) Gasoline line between the main tank 
and vacuum reservoir should be disconnected 
and blown out with compressed air yearly. 

(3) Vacuum tank strainer should be re- 
moved and cleaned with a brush each six 
months. 

',ïN 
DRR/Na* STRAINER 

auull li iiól ,.,IIII tii: 
COMPONENT PARTS 
OF FUEI SySTEN, 
SHOW/NG TM" L OCRr/ON 
OFJ)RAINS /IND STRR/NER 

VACUUM 
TANK 
STRq/NER 

FUEL[/NE 

.DRAIN-r 

Important parts of auto fuel system. 

(4) Vacuum tank drain should be opened 
and about a gill should be withdrawn each 
month. 

(5) The carburetor drain should be 
opened each month and drained until the 
gasoline runs clean and free. 

(6) Test the manifold suction pipe con- 
nections with oil, while the engine is run- 
ning; bubbles show leaky joints, occasion- 
ally tighten the joints. This should be done 
each six months. 

(7) Avoid the use of doped and patent 
gasolines, which contain alcohol and benzol 
mixtures, unless approved by the manufac- 
turer of the car. Some of these are par- 
ticularly corrosive and cause scaling inside 
the tank. 

With the above attention, the motorist 
will practically eliminate any trouble from 
the fuel system and also maintain a car that 
can be relied upon. 

QUICK ACTING FIXTURE FOR LIFTING STUCK 
CYLINDER 

MEADS 

SPARK PLUG SHELL 

e\\\\\\\\\\\\\\\\\\ \ 

SECTION THROUGH CYLINDER HEAD 

111 

BUSHING TO FIT 
PORCELAIN SEAT 
IN SPARE PLUG 

SCREW 

THREADED 
TO FIT 

SCREW 

LIFTERS ALSO SERVE FOR HANDLING 
CYLINDER HEAD 

When removing cylinder heads, considerable diffi- 
culty is sometimes encountered. The above device 
simplifies this task and also serves as a handle 

to lift the head to a bench. 

QUICK ACTING FIXTURE FOR LIFTING 
STUCK CYLINDER HEADS 

Some mechanics loosen cylinder head 
bolts one half turn and start the engine to 
remove cylinder heads. Others use a chisel 
and drive this under the edges of the head 
to lift it off. Either method will break and 
ruin the gasket. 

A method which can be used to advantage, 
is shown in the attached sketch, and with 
this the cylinder head will invariably lift, 
without spoiling the gasket and the job can 
be done quicker than with the above means. 

Make two extractors from spark plug 
shells, placing threaded bushings in place 
of the porcelains, make two screw handles 
to fit the bushings. 

These tools should be placed on each end 
of the head, the spark plugs screwed in 
sufficiently with the fingers to take hold 
and the handles are then turned, to the 
point where the lower ends press against 
the upper surface of the cylinder block and 
the head is loosened with a couple of turns. 
These same handles are of service to lift 
the head over to a bench. 

.>. 

u 

a 
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The Radio Séance 
By KARYL KANET 

In Which the Radio Voice from the Spirit World is Not All that it Seems 

« Ti IGHT this way, professor," said 
Madame Lulu, showing the way 
into her séance chamber. 

"Er-ah-yes, certainly," 
brightly remarked Professor Littleton. 

The professor, a typical Englishman, was 
the last of the Society for the Study of the 
Occult to arrive at the home of Madame 
Lulu-accent on the last syllable; French, 

,u know-the well-known Radio Medium. 
The four other members of the committee 
chosen by the S. S. O. to investigate Madame 
Lulu's claims to a close kinship with the 
ether world were already seated in the black - 
painted wooden chairs in the black -hung 
room. 

There were Herlock Coyle, famous author 
and devout believer in fairies; Dr. Willard 
Jeemes, instructor in metaphysics at Hale - 
ton College; the grey-haired Alfred Jimpson, 
millionaire, delver into magic and retired 
gum -drop manufacturer ; and Thurston 
Howdidhe, unrivalled magician and discloser 
of fake mediums. 

For the past year Madame Lulu had been 
doing very well, very well indeed. People 
had come from far and near to her wonder- 
ful séances. 

You don't know who she is? Oh, don't 
you read the papers? Surely you couldn't 
have missed seeing her advertisements, 
printed once a week in the leading news- 
papers of the big city in which she lived. 

Yes, Madame Lulu had done very well by 

herself. Lately she had to have a secretary 
to arrange the séances for her, and with the 
proceeds she had moved into a new house, all 
fitted up especially for the high purpose of 
giving radio séances. 

Madame Lulu herself had blossomed forth 
into a permanent wave for her genteel grey 
hair, manicure for her stubby fingers, and 
very impressive justly black taffeta dresses 
for her buxom figure. 

All had gone merrily, and many five dollar 

,,w_nnrnnmr:on nmmxª,r @u+ 
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successful because, unfortunately, to the So- 
ciety also belonged some skeptics, whose 
minds were open to conviction but who had 
so far failed to be convinced. The chief 
skeptic was Thurston Howdidhe, the world- 
famous magician, who always managed to 
expose the methods of each new medium 
as trickery. 

Madame Lulu was very much excited. Ah, 
if only she could convince the Society, the 
grand sum of $100,000 which the Society 
had announced it would award to an honest 
medium, for further research, was hers ! 

Everything was ready. All her prepara- 
tions were complete. She even did the com- 

Madame Lulu would seat herself in a chair, then with her hands held and the 
members of the circle gripping each others' hands, spirit voices would apparently 
come through the loud speaker. This, in spite of a careful search for concealed wires. 

SPEAK TO THE SPIRITS OF 
YOUR LOVED ONES BY 

RADIO!!! 
Let 

MADAME LULU, 
noted MEDIUM and translator of 

spirit messages, 
TRANSMIT TO YOU MESSAGES 

OF HOPE 
from 

! ! THE OTHER WORLD ! ! 

Private séances $2 and $5 

fees had rolled in, until the Society for the 
Study of the Occult, having heard wonderful 
reports of the madam's prowess, decided to 
investigate. 

The Society was composed mostly of 
elderly gentlemen, well endowed with this 
world's goods, who believed in ghosts and 
spent their time in trying to find a real, 
honest -to -goodness medium. They were un- 

mittee the honor of ushering them into the 
house herself. 

Coyle, the chairman and spokesman of the 
committee, rose. 

"Ah, professor, now that you are here we 
shall proceed about our business," he orated 
in a pompous, weighty voice. Coyle liked to 
believe in the airy, slender fairies, dancing 
lightly in the moonlight on the green. 

He turned to the madame. "Madame Lulu, 
I am speaking for the Society for the Study 
of the Occult. We are here to -night to test 
you, to see if you really are all you rep- 
resent yourself to be." Here he looked at 
the other members for approval. 

"We have heard, my dear madame," he 
continued, "that you achieve connection with 
the spirit world through the medium of that 
wonderful invention, the radio." 

"We have heard wonderful reports of you. 
We have heard-" the voice of Professor 
Littleton broke in eagerly. 

Coyle's voice, never pausing, rose higher 
(Continued on page 453) 
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Scientific Problems and Puzzles 
Try to Solve the Problems Below and Test Your Knowledge of General Science 

By ERNEST K. CHAPIN 

Is it possible fer a boy to raise himself in 
this manner, and if so, what force would be 
required? AC is a board 4 feet long. A boy 
stands at the mid -point B and pulls at a rope 
attached at C. The rope makes an angle. of 
sixty degrees with the horizontal. The boy 

and board together weigh 120 pounds. 
co 

hJ 
Have you ever considered the question of the 
air in your tires? When your automobile is 
in motion, does the air circulate within the 
tires, or does it move at exactly the same rate 
of speed as the wheels? If there is circula- 
tion, is it in the same direction as the motion 

of the wheel, or in the opposite direction? 

The ancient philosophers used to wrangle over 
the following problem: A fish cannot move 
forward, they said, until the water in front 
of him has moved to one side. But the water 
will not move to one side, until the fish has 
moved forward. How, then, can he move? 

Can you solve the difficulty? 

c 

GNZ 

A man has two 100 ampere -hour storage bat- 
teries to use in operating a plating bath. How 
should he use the batteries to get the maxi- 
mum amount of plating? Should he use them 
one at a time, or connect them in series? 
Assume that the batteries test six volts each, 
and that the resistance of the circuit is three 

ohms. 

Very often you will notice in auditoriums and 
theatres that there are wires strung across the 
ceiling to prevent echoes and to reduce rever- 
beration. Are wires of this type effective in 
reducing the echo? Before reading the answer 
on page 447, think carefully of all the reasons 

pro and con. 
co 

6.0 

Here is a problem that you can solve next 
winter when you are skating. The two pieces 
of ice have been thrown, one along the sur- 
face of the ice and the other one through the 
air. Is it possible to skid a piece of ice 
farther along a smooth surface of a frozen 

pond, than to throw it through the air? 
(Answers to these problems appear on page 447.) 

Sometimes when using the water in the sink, 
you turn the faucet so that the water runs 
quietly. When the water is running this way, 
is the cross-section of the stream of water 
uniform throughout its length? What reasons 
do you give for your answer. This is a very 
interesting question, and one that comes into 

our daily life. 

A 120 watt carbon filament lamp and a 100 
watt gas -filled tungsten filament lamp are 
about the same in size. As you have prob- 
ably noticed, the 100 watt lamp not only emits 
more light, but the bulb gets hotter. It ap- 
pears to give out more heat, also, although 

using less power. Can you explain this? 

Fill a tumbler nearly full of water and cover 
the top with a glass plate. Now invert the 
tumbler and the glass plate will remain over 
the mouth of the tumbler and sustain the pres- 
sure of the air in the tumbler, and the weight 
of the water. Is the air pressure in the tumbler 

less than before it was inverted? 

O 
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HERCULES' FINGERS 

HOL E 
5YUFFED 
WITH 
TIN -FOIL !' ') PALMED 

An unprepared coin is passed for examination. 
When it is returned to the wizard he takes an 
ordinary pin and pushes it through the center 
of the coin. On removing the pin, the coin is 
again passed out. A second coin helps in the 

deception. 

THE wizard passes an unprepared com- 
mon steel pin together with a silver half 

dollar for minute inspection. Both are re- 
turned to him, having been found intact. The 
magician then explains that he has the most 
remarkable and uncanny amount of strength 
in his fingers and after centering the pin, he 
pushes it clear through the coin. Grasping 
both ends of the pin, he then twists the coin 
making it spin about its steel center. Two 
coins are necessary for the trick; one has a 
small hole drilled through the center and 
stuffed with tinfoil. This is palmed while 
the duplicate whole coin is passed for ex- 
amination. The transfer is made while the 
spectators are examining the pin. 

THE MAN WHO 
MYSTIFIED 
Pres. Coolidge 

Prince of Wales. Ex -President 
Harding, Taft, Roosevelt, 

and other celebrities 
Writes Exclusively for 

SCIENCE FIND INVENTION 
NO. Sl OF A S .lUES 

THE VANISHING BIRD 
TRICKS with livestock are always a 

favorite with the average audience. In 
this novel creation the wizard holds a small 
fluttering bird between his fingers. Gently 
placing his hands around it so as to com- 
pletely cover the bird, his palms are brought 
gradually together. The fingers are opened 
a moment, one at a time, when much to the 
amazement of the audience the bird has 
completely vanished. The canary finds its 
way safely into the mouth of a small metal 
feke, which is drawn up into the magician's 
sleeve by the usual elastic arrangement. A 
pivoted cap prevents the bird's escape, while 
holes in the metal case allow the bird to 
breathe freely. 

By the aid of the feke illustrated in the dia- 
gram above, a bird can be made to vanish 

from the hand. 

THE HINDU SACRIFICE 

In this novel illusion several attendants drive a number of spikes through 
a casket which is just large enough to hold a young lady. She watches the 
procedure with evident interest. The casket is turned in such a way that 
the audience can observe the spikes being actually driven through the box. 
They are removed with the aid of a crow -bar. The box is opened, the girl 

Punninger Will Attempt 
To MypnotizePatie t, 
!0 Miles Away. by Radio 

THE MAGNETIZED WAND 

WAX 
PELLET 

FINE SILK 
THREAD AD 

_. 

WEIGHT 

tJl 

An ordinary wand is passed for examination. 
On its return it can be made to mysteriously 
adhere to the fingertips or to the palm. A 
piece of wax, a thread, and a weight are re 
quired to produce this trick. Notice the weight 

in the trouser leg. 

IN this unique experiment the conjurer, 
after passing his wand for examinatior. 

causes it to adhere to the fingertips, to the 
palm or back of the hand in a series of 
mysterious positions. At ally moment he 
can pass the wand for examination, get it 
back and repeat the effect. The slightest 
clue as to the reason cannot be detected. For 
the effect, the magician's friends, a fine silk 
thread, and a pellet of wax are responsible. 
The thread leads down through the magi- 
cian's shirt front into the leg of his trousers 
where a small weight is affixed. The weight 
holds the thread under constant tension, yet 
it is possible to move the wand away from or 
toward the body without releasing the ap- 
parent magnetic attraction. 

TOP- PLATE WITH 
TWO HOLE 

BLOCKS 
OPEN 

steps in and is hypnotized, whereupon the box is locked. The spikes now 
are again driven through the box. The deception is perfect. In reality, 
however, the nails pass through a steel tubular guide which circles around 
the body of the hypnotized maiden. The spikes may be made of lead or 

any other flexible alloy or might even be made of brass or steel. 
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First prize-$100.00. Carl Von Bargen of 
Alliance, Neb., constructed the motor shown 
in the above illustration. It is a three pole 
motor, series wound. It runs on a six volt 
battery and consumes three amperes of cur- 

rent. 

Second prize-$50.00. 
Awarded to Henry Heft of 
Cincinnati, O. It is con- 
structed of heavy iron wire 
and has a bowl in the bot- 
tom to catch water from 
the wet umbrellas. This is 
a very serviceable and artis- 

tic article. 

C_ } 

Tenth prize-$2.00 
The tie rack 
shown on the 
right was made 
by James F. 
Wickliffe of Green- 
ville, S. C. It is 
constructed of 
heavy iron wire 
bronzed to give it 
an old effect. It 
is equipped with 
a rack and will 
hold quite a num- 

ber of ties. 

Sixth prize-$10.00. The basket arrangement 
shown above was awarded the sixth prize 
in this issue. Contributor please forward 

address. 

$3,000.00 
Motor Wins First Prize -9.00.00 

With this issue the Wirekraft 
Contest is to be discontinued. The 
contest for the month of August 
thus makes the last of the present 
series. This closes September 1st, 
and the last group of winners 
will be announced in the Novem- 

ber issue. 

The motor shown at the left is 
entirely constructed of wire. 
Even the commutator is made 

of wire segments. 
t--ccctt 

4e» --s 
This flower basket 
is constructed of 
heavy copper wire 
and flexible picture 
wire. It is equipped 
with a long han- 
dle to hang it by. 

Sixteenth prize- 
$2.00 was award- 
ed to Louis B. 
Sklar, Philadel- 

"hia, Pa. 

Fourth prize-$20.00. 
Norwell C. Wood of De- 
troit, Mich., made the 
picture frame shown 
above. It is arranged so 
that the picture may be 

easily removed. 

Eleventh prize-$2.00 
was awarded to Peter J. 
Nicholas of Foxcroft, Me. 

Third prize- 
$25.00. M. J. The - 
len of Chicago, 
Ill, constructed 
this very ornamen- 
tal and serviceable 
flower basket. It 
is equipped with a 
glass so that cut 
flowers can be 
placed in it. It is 
constructed entire- 
ly of thin brass 

wire. 

The basket shown above was very neatly 
woven and in its completed form presents 
a very strong but light object. In a two 
tone effect, it becomes highly ornamental. 

Twelfth prize-$2.00. The incense burner 
shown above was constructed by George 

B. Hastetter of Freewater, Ore. 

Eighth prize-$5.00. This ash tray is made 
of copper wire and is arranged- to hold a cigarette package and matches. Contributor 

please forward address. 

Fifth prize-$15.00 was awarded Estel Merryman of Richmond, Ind., for his 
firecracker holder. This article makes Fourth of July celebrating safe. 
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Wirekraft Contest 
Umbrella Stand Wins Second Award-$50.00 

// 
(V 

Seventh 
prize.-$7.50 
was awarded 
to C. P. Pe - trini, Jr,. 
of Chicago, 
Ill. It is a 
handy string 
saving de- 
vice to be 
hung on the 
wall or back 
of the door. 
Pieces of 
string from 
packages are 
tied end to end and 
wound on the reed. 
.4 --alle 

Fifteenth 
prize-$2.00 
was awarded 
to V. O. 
Hathorn, of 
Portland, 
Ore., for the airplane 
shown be- 

low. 
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Thirteenth prize-$2.00 was awarded to A. L. Grammer of 
Decatur, Ill., for his safety matchbox holder. It will hold a 
complete box of strike anywhere safety matches. The model 
is made of iron wire, painted to give it a neat appearance. 

Ninth prize-$3.50. The basket shown 
above was constructed by Harold Jack- 

son, of Kankakee, Ill. 

Fourteenth prize $2.00. E. F. Storz of De- 
troit, Mich, made the handy ink stand shown 
above. It will hold three ink bottles and 

several pens. 

RULES OF WIREKRAFT CONTEST 
THIS is a wirekraft contest. Hence 

wire is to be used in the construction 
of all of the models entered in this 

contest. 
The size of the wire to be employed is 

limited. The heaviest wire must not be 
larger than No. 8 American or B and S 
gauge, and the smallest no smaller than 
No. 30 B and S gauge-or (for foreign 
countries not having these exact sizes), the 
nearest available equivalent. 

No. 8 B and S gauge is .12849 inches in 
diameter or 3.264 millimeters. Its nearest 
equivalent in the Birmingham or Stubs iron 
wire gauge is No. 18. In the Stubs steel 
wire gauge it is No. 30; in the British Im- 
perial Standard it is No. 10. The nearest 
wire to No. 30 B and S gauge which is 
.01002 inches or .2546 millimeters in do- 
ameter is No. 31 in the Birmingham or 
Stubs iron wire gauge. In the Stubs steel 
wire gauge it is No. 80; in the British 
Standard it is No. 33. 

The builder may avail himself of the op- 
portunity of using any intermediate sizes of 
wires between No. 8 and No. 30, B and S 
gauge. 

The wire may be copper, brass, iron, steel, 
or these materials coppered, tinned, nickel - 
plated, or galvanized, or the wire may con- 
sist of an alloy. Any kind of wire avail- 
able on the market may be employed. 

It is preferable to use non -rusting wires. 
The publishers will not be responsible for 
the rusting of any model. To protect wire 
which rusts easily or for color effects, the 
models may be painted, lacquered, var- 
nished or otherwise covered. 

Any additional decorations or accessories 
may be employed to enhance the effect. 
(Example: Silk on a lamp shade; glass in 
decorative fixtures; electric motors for 
operating mechanisms, etc.) 

Only those portions actually constructed 
of wire will be judged. 

(Example: A reed basket is suspended 
from a wire chain. The basket not being 
made of wire is NOT considered. On the 

merits of the chain only will the prize be 
awarded.) 

%Vires may be twisted, spliced, soldered, 
welded or bound together. Wire may be 
used to bind other wires together. If 
soldered a non -corrosive soldering flux 
should be employed. 

There is no limit to the size of the 
models which may be entered nor to the 
number of entries which any maker may 
submit during any calendar month. 

In every case the model must be for- 
warded express prepaid to SCIENCE AND IN - 

$3,000.00 In Prizes 
Arranged in Monthly Awards 

First Prize $100.00 
For Utility Only 

Second Prize 50.00 
For Artistic, Decorative or Constructive 

Effect-may be a replica or model of some 
imaginative or existing object. 
Third Prize 25.00 
Fourth Prize 20.00 
Fifth Prize 15.00 
Sixth Prize 10.00 
Seventh Prize 7.50 
Eighth Prize 5.00 
Ninth Prize 3.50 
10th to 16th Prizes of $2.00 each 14.00 

Total $250.00 

VENTION Magazine. It should be tagged 
with name and address of the maker, who 
will prepay charges if model is to be 
returned. 

The first price will always be awarded to 
a model possessing the greatest utilitarian 
merits. This must be an object NOT found 
on the market today. 

The second prize will always be awarded 
to an object possessing the best decorative, 

Address all entries to Wirekraft Editor 

artistic or constructive effect. It may be 
a replica of an existing object or a model 
of an imaginative object or effect. 

The remaining prizes will be judged from 
either one or the other viewpoints at the 
discretion of the judges. 

All models may remain at the office of 
this publication until the close of the con- 
test at the discretion of the editors. 

Due to popular request the Wirekraft 
Contest will be discontinued with this issue. 
All models must be in our hands before the 
1st of September to be entered in the Au- 
gust contest. So if you are desirous of win- 
ning an award, rush your model to the 
Wirekraft Editor. Winners for August will 
be announced in the November issue. 

Tools Required 

THE tools required for the construction of 
Wirekraft articles are described in the 

Dec. issue of this publication, a reprint of 
which will be sent free upon request. The 
following tools may be used advantageously: 

1 pair flat -nosed pliers, 1 pair round -nosed 
pliers, I wire cutter, 1 hacksaw, 1 small 
vise, 1 soldering iron. 

The materials which are necessary are: 
Solder, soldering paste or flux, nails, one 

piece of wood, and most important of all, 
wire of the sizes specified in the contest 
rules and regulations. 

If the builder decides to weld his wires 
together, a small welding transformer or a 
storage battery may be used for this pur- 
pose. For the formation of long cylinders, 
a coil winding machine or a lathe may be 
advantageously employed. Toy motors for 
the operation of any devices constructed of 
wire could of course be procured and added 
to the model and the addition of miniature 
sockets and bulbs to illuminate the interior 
of any buildings constructed of wire might 
also find a place in some of the con- 
structions. 

SCIENCE & INVENTION MAGAZINE 
230 Fifth Avenue, New York City 
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Matchcraft $100.00 
Awarded Monthly 

The photograph below illustrates a 
side view of the pirate ship which 
won the first prize in this month's 

contest. 

First prize-$50.00. The 
two photographs, the one 
at the left and the one 
to the right show the 
Barbary Pirate Ship made 
by Frank Cargill of 
Flushing, N. Y. The en- 
tire v es s e 1, with the 
exception of the rope s, 
sails, and flags, is of 
matches and the sides are 
engraved by the skillful 
use of a wood -burning 
outfit while a fret saw 
was used to make the 
E-«** railings. 9»»-> 

Second prize- 
$20.00 wasawarded 
to Fred Spinden 
of Abingdon Ill., 
for the pergola 
swing indicated in 
the photograph at 
the left. One can 
see at a glance 
that this construc- 
tion is very neat. 
The total width is 
11 inches and the 
height 11 3;' 16ths. 
The swing rocks 
back and forth on 

match pivots. 

Third prize-$15.00. Here is a replica of a full rigged ship in which 
the hollow hull of the vessel is made of matches as are the masts, yard 
arms and bowsprit. The ship is 12% inches high and 20 inches long. 

George T. Campbell of Jackson Heights, L. I. built this ship. 

Fourth prize-$10.00. The model house illustrated at left won the fourth 
prize. This house is completely equipped and furnished with chairs, lamps, 
tables, beds, and all other furniture. Inasmuch as the house itself is scarcely 
more than 15 inches long, the production is unique. Builder send name. 
The airplane illustrated above, built by William Wellner of Bridgeport, 

Conn., won the fifth prize of $5.00. 
Note: The October issue will contain the last group of awards in the Matchcraft Contest. 
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New Use for "Mystery" Towers 
Britain's "Mystery" Towers are 
shown in these illustrations as 
they were originally intended to - 
be used. The drawing on the 
right shows one of the proposed 

uses. k ' 

TOWER 

STEEL NEL 

During the war, England started to build a series of towers, constructed 
of hollow concrete blocks arranged so that they could be filled with water, 
concrete or air. They were 186 feet high, and when floated took a draught 
of 14 feet. The program of construction called for 16 of these towers, 
which were to be sunk at intervals across the English channel, linked by 
strong steel nets to prevent German submarines from entering the channel. 
Two of these towers had been constructed at the time of the Armistice. 
One of these was recently destroyed, and the other one has been placed off 
Spithead where it is doing duty as a lighthouse. At the close of the war 

/72 FT. EXPOSED 
WHEN FLOODED 
BY PUMP/NG -y 
OUT WATER 

TOTAL 
DRAUGHT 

UNLOADED /4FT. 

1, : 

' ...., 
: 

------ , 

TOWERS TOWED 1-T- 
TO POS/T/ON BY m 

TUGS,SUNKBY li i ííírIIÌLI 
F/L L/NG WITH IiiC;I ullWu 1 i yi 
WATER :w si ''_`,-Iáüúii1l i 

. : _ 
NIÌ 

. 1 . i 

__-:: 

Ì I- nn 
¡IIÌÌiú é -. ;` t _ 

an ingenious idea was suggested for using the two towers constructed. It 
was believed that they could be used for salvaging ships sunk by sub- 
marines. The towers would be towed to the scene of the wreck, then 
sunk and securely fastened to the ship. Then they were to be pumped full 
of air and towed back to the shore. This idea was never carried out, 
but the principle involved is thoroughly sound. The method of raising 
sunken ships sunken ships by attaching pontoons, made buoyant by blowing 
out the water with compressed air, has been proven eminently practical. 

The Astrology Humbug 
By JOSEPH H. KRAUS 

Further Letters From Our Readers and Our 
HAS BEEN FOOLED 

Editor, SCIENCE AND INVENTION: 
I take great pleasure in reading your articles 

on astrology. To my thinking, this humbug has 
no place in a civilized world or rather in a country. 
It belongs to the dark ages, where no doubt, they 
could have found someone to believe it. 

Personally, I have written to several of them 
for my horoscope and all of them told me I was 
a born leader of men. Well I've never led any 
so far or experienced any of the other luxuries 
they promised me. One in particular I remember 
writing to, told me that I would meet with a 
serious accident within two months (this was 
three years ago) and the nearest I came to acci- 
dents is looking at them in the horoscopes. Two 
or three weeks later I wrote to this same astrol- 
oger again for a reading about my future career 
and received my letter back with this inscription 
on the back, "Professor Bolles has passed away. 
We regret that you can't have an extensive read- 
ing." But each month I still see Prof. Bolles ad- 
vertising in the classified advertising section of 
Popular Mechanics Magazine. 

It looks rather dark for astrologers, because if 
there was any truth in it they would try for 
your reward instead of arguing about it. Of 
all their arguments I have not read one that was 
sound in principle or that didn't have a lot of 
red tape to it. 

ELMER C. LA LONE, 
Norfolk, N. Y. 

(We find it more and more difficult to comment 
on astrological letters as the months roll along. 
The astrologers attack us claiming that we are 
entirely too bitter in our comments. The readers 
who do not believe in astrology chide us for being 
too lenient. It is difficult, therefore, to express any 
opinion on a communication without having one 
or the other faction call us down for the way in 
which we have commented upon the communica- 
tion. 

We make this next statement without any bitter- 
ness toward the astrologers whatever. Most as- 
trologers do not claim that the effect of the planets 
is so powerful that predictions must come true. 
They abide by the now nearly time -worn phrase, 
"The stars impel but cannot compel." 

A typical example of the fallacy of an astrolo- 
ger's prediction was demonstrated in New York 
recently when Prof. Gustave Meyer, who at one 
time produced an astrological record for SCIENCE 

Answers 
AND INVENTION Magazine, predicted that rain 
must follow on the Fourth of July because the 
moon would be under the evil influence of the 
planet, Saturn. On the other hand, the Weather 
Bureau predicted clear weather. This is another 
example of scientific prediction versus the un- 
scientific. The facts were, that in New York 
City, for which both predictions were made, the 
Fourth of July presented very clear weather. 
Again of course the stars impelled, but did not 
compel. This time their efforts were wasted on 
the weather and not on an individuaL 

And yet some of our readers argue that Gustave 
Meyer is not even an astrologer. Why? Because 
his predictions are not always fulfilled to the 
letter? If that is the reason, then the same ap- 
plies to every astrologer in these United States. 
Prof. Meyer has had more publicity and perhaps 
has done more work than four or five average 
astrologers put together.-EDITOR.) 

QUESTION FROM A STUDENT 
Editor, SCIENCE AND INVENTION: 

I noticed the Student -Adept of Chicago questions 
your responsibility to pay the $6,000 which you 
have offered to astrologers who will take a person 
furnished by you and make three predictions that 
will come true. 

But as they seem to read your paper I wish to 
ask a question through you. This will not bar 
Eyangeline Adams, self -anointed Chief Astrologer 
of the United States who spouts through the Pic- 
torial Review-nor Wm. Gornold, nicknamed 
Sepharial of London, self -anointed Chief Astrologer 
of Europe who spouts through the British Astrolo- 
gers Journal. 

Question. Why do the instructions for making 
horoscopes say to take the sidereal time of the 
day of your birth-subtract the number of hours 
you were born before noon from this time-adding 
24 hours if necessary or adding the number of 
hours you were born after noon to this Sidereal 
Time of your birth day-to get the true Sidereal 
Time to use in connection with a Table of Houses 
-to place the Zodiac signs in the Chart? 

Why I ask it. The Sidereal Time for a day is 
4 minutes or less and how can you substract 6 
hours from it? Suppose you were born at 6 a. m. 
before the standard time zones were set up by Con- 
gress and that on July first when Sidereal Time was 
6 h 35 m 8s and you subtract 6 hours and you are 
en Anril first S T' 0-36-21 using a 1926 ephemeris 
for illustration. 

(Continued on Page 446) 

$6,000.00 
For Proofs of Astrology 

SCIENCE AND INVENTION 
Magazine holds that there is noth- 
ing scientific in Astrology, that As- 
trology is not a science and that 
statements made by astrologers un- 
less very general cannot be enter- 
tained seriously. 

Accordingly, this publication has 
decided to award an Astrology 
Prize for $6,000 for the following: 

$5,000 will be paid to the astrologer 
or forecaster who will foretell three 
major events of such a nature that he 
will have no control over the outcome 
of the same. He must describe in 
advance each event in detail, giving 
the location and result or the casual- 
ties if the event is an accident. 

$1,000 will be paid to the astrologer 
or forecaster who will produce three ac- 
curate, detailed and perfect horoscopes, 
free of contradictions on the lives of 
three people whose initials will be given 
him when he requests the same and the 
birth dates and place of birth will also 
be supplied by this office. 

This contest closes October 1st, 
1927, and all entries must reach us 
by that time. In event of a tie, 
prizes of an identical nature will be 
given those so tying. 

Address all entries to Editor, As- 
trology, care of SCIENCE AND 
INVENTION Magazine, 230 Fifth 
Avenue, New York, N. Y. 
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Ships That Never Sail 
U. S. Navy Uses Ship Models as Maritime Historians. 

By G. H. DACY 

Above is a photograph of a model of the V-1, a U. S. submarine, which 
was built in the model plant of the Washington Navy Yard. Every- 

thing on the model is built to scale. 

Above: Some of the fittings used on model ships. These fittings are 
on the scale of % inch to the foot and in the exceptionally large model, 
the scale is % inch to the foot. Below: Workmen employed in the 

building of a mode'. sub -chaser. 
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THE Washington Navy Yard is the only ship plant in 
America which designs and builds vessels which never are 
launched, which never pulsate to the throb of mighty 

engines and which never hear the song of the surf nor feel 
the surge of battering waves against their hulls. 

Thirty-five of the most remarkable battleships, cruisers, de- 
stroyers, gunboats and supply ships which ever were created by 
human hands have been built under Uncle Sam's naval direc- 
tion. Difficulties of design and conundrums of construction have 

A model of the three -masted battleship, Vermont, a sister ship of the 
Constitution, having three gun decks and an armament of 105 large 
guns. It is equipped with two complete sets of rigging, the running 

and the standard permanent rigging. 

Above: Some model smoke stacks. Below: A destroyer, equipped 
with paravanes which are lowered by means of a special chain. These 
are pipes towed underneath the vessel to protect it from mines. Note 

catapult and two airplanes. 

been solved in these "ships that never sail." This phantom fleet 
really consists of miniature models of historical ships. It is 
used for educational purposes. You will see it occasionally on 
display at popular expositions or international fairs. Visitors 
to the Philadelphia Sesquicentennial became acquainted with the 
Lilliputian likeness of notable American vessels. A number of 
the models were exhibited in Brazil several years ago when 
that country fostered an international exposition. 

(Continued on page 449) 
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MODEL DEPARTMENT; 

=s1 
The above sketch illustrates the stern deck 
arrangement of the model, the construction 

of which is here described. 

THE molds are best made of heavy 
cardboard and slotted up in the cen- 
ter so that they will fit snugly over 
the keel, 3, where they are glued in 

place. The bottom edges of these molds come 
down to a line, the thickness of the pro- 
posed planking, above the rabbet line. The 
strip of cardboard which is cut out of the 
slot may be left attached to the center line 
of the mold and bent up and glued securely 
to the top of the keel, 4. Each mold must be 
perfectly vertical to the base line, which may 
be the top of your work table, and must also 
be set so that it is at right angles to the 
line of the keel. Each mold may be secured 
to the other by means of short strips of 
cardboard bent between each mold and fas- 
tened to the stem and stern by a similar 
process. When completed they will make a 
rigid structure. 

In making the molds, set them in place be- 
ginning at the bow and working aft. The 
stern or transom will not go in place until 
the planking is complete for this is on a 
slight slope and must be worked in place and 
cut to fit. 

In models to be made from a solid block, 
it is customary to mark off the sections and 
make templates of each mold which may be 
held in place up against the hull to see that 
the shape conforms to that of the drawing. 
Another way is to build a model in lifts of 
soft wood and so spacing these lifts that 
each will represent a horizontal section of 
the model, 5. This method, though, makes it 
necessary to have a full size plan view of the 
model and also a complicated system of 
"water lines" from which the various lifts 
may be made. However, if you would rather 
build your model in lifts or from a solid 
block of wood, it is relatively simple to se- 
cure the dimensions from the sheer and 
deck plans and then, marking off their spac- 
ing, make exact templates from the body plan 
and hold these up against the wood, at their 
exact spaces, to show whether or not the 
shape is correct. This method is far simpler 
than the planking job and you can make a 
model which will be fully as accurate if 
you will but take the time. 

Planking, of course, is a real job, but it 
can be done if the builder will take the time. 
There is a grade of mahogany colored card- 
board, not teo heavy and not too light, which 
will do excellently for this. It may be cut 
with scissors and since it is not rough fin- 
ished it will take paint nicely. It also has 
the property of staying put when once glued 
in place. Probably a medium grade of Bris, 
toi board will do the work as well, but this 
mahogany colored material is better because 
i% may be used for the hatches and trim also 

Building a Model of the 
U. S. Brig of War "Truxton" 

By WILLIAM A. CROSBY 
PART II 

(Continued front the August Issue) 

and when shellacked it presents a particu- 
larly neat appearance. Some kinds of note 
books and pads have covers of this material, 
but if you cannot secure any, the Bristol 
Board will have to do. 

In the writer's model, even the molds were 
made of this material, glued in place on the 
keel at the proper spacing. Of course it is 
necessary to use a heavy glue for the work 
and it is even a good plan to shellac each 
glued joint after it has been made. This will 
keep the weather out and prevent the glue 
from loosening up when things are damp. 

Rules for Model Contest 
1. A handsome trophy cup engraved 
with your name, will be awarded as the 
prize for the best model submitted during 
the month. The decision of the judges will 
be final and will be based upon, A-novelty 
of construction; B-workmanship; C- 
operating efficiency of the model as related 
to the efficiency of the device which the 
model simulates, and D-the care exercised 
in design and in submitting to us sketches 
and other details covering the model. 
2. Models of all kinds may be entered. 
They may be working models or not, ac- 
cording to the subject that is being 
handled. 
3. Models may be made of any available 
material, preferably something that is cheap 
and easily obtainable. 
4. Models must be submitted in all cases. 
Good photographs are also highly desirable 
and where the maker does not desire the 
model to be taken apart, legible drawings 
with all dimensions covering parts that are 
not accessible must be submitted. 
5. Models should be securely crated and 
protected against damage in shipment and 
sent to us by parcel post, express or 
freight prepaid. Models will be returned 
when requested. 
6. Models for entry in any particular con- 
test must reach this office on or before the 
25th of the third month preceding date of 
publication. For instance, models for the 
November contest must reach us on or be - 
for the 25th of August. 
7. Address all entries to Editor Model De- 
partment, c/o Science and Invention Mag- 
azine, 230 Fifth Ave., New York City. 

The planking is glued to the edges of the 
molds and may be held in place, while dry- 
ing, by means of little metal clamps such as 
are used sometimes for battery terminals. 

The planks are not straight. They are nar- 
rower at the ends, with one or two excep- 
tions, and curve in a slightly reverse shape, 
6. This is due to the fact that the actual 
girth around the sections near amidships is 
considerably greater than the forward sec- 
tions, yet the same number of planks must be 
used throughout. In the shape of the sec- 
tions near the stern, it is quite apparent that 
there is a long, rather easy curve from the 
bottom but as it goes up the turn becomes 
very sharp indeed, then out and finally an- 
other sharp curve and so to the edge of the 
deck. The last two or three sections present 
a reverse curve and it is necessary to have 
the planks extremely narrow where they 
cover the sharpest part of these curves, 

otherwise they will not lie up against the 
mold and the ship will not have a smooth 
appearance. 

Since there must be as many planks on 
these last sections as on any of the others, 
it is customary to work the lower planks, 
where they come almost straight, so that 
they are extremely wide where they rest 
against .the mold. This will give you suffi- 
cient coverage so that when you reach the 
places above where the planks must be nar- 
row, you will have material with which to 
bring the planking all the way up to the deck 
without having to insert any extra planks. 

Before your molds are erected on the keel 
or directly from the sections of the body 
plan, you may take a pair of dividers and 
space off the first sections and the one amid- 
ships so that each has an equal number of 
divisions, but remember that these spaces will 
be much wider amidships than forward. By 
looking at the midship section you will notice 
that it slopes up from the keel with a turn 
in it about half way up. The planks should 
be just a little narrower here than on the 
straighter part so that when put in place 
they will fit up snugly to the mold. 

The divisions should be marked off on 
the forward and 'midship sections and then 
we are ready to begin the actual planking. 
Remember that the narrower the planks are, 
the better they will look. 

Start with the lowest plank, the one near- 
est the keel. This is called the garboard 
strake. The lower edge of this will follow 
the rabbet line on the keel and you will find 
that when it gets up forward, that it will 
round a little to comform to this line. The 
upper edge of this plank should be taken di- 
rectly from the marks on the sections for- 
ward and amidships. Scratch these section 
lines on the plank and put a dot where the 
marks come on the molds. From amidships 
to the stern the plank will widen out rapidly 
so that when it reaches the stern post it will 
probably be three -eighths of an inch wide. 
Mark this on the plank -to -be also. 

Now place the marked plank on the work 
table and with a thin, straight piece of wood, 
(called a batten), secure it to the plank by 
driving pins through both and into the work 
bench. Allow the batten to make a fair 
curve throughout its length by holding the 
ends by pins also, 7. Now mark off the 
curve and cut out the plank following this 
line. Keep the section marks upon the 
planking material so that when you cut the 
next plank its edge will exactly correspond 
with the one just cut off. Then, if you have 
any small irregularities in the plank, the 
two edges will fit together exactly. 

Start all the planks at the bow by putting 
a drop of glue on them and clamping se- 
curely to the wooden stem. Lay glue along 
the rabbet line and also on each mold edge. 
When the second plank goes on, the upper 
edge of the garboard strake will have glue 
on it also, thus knitting the entire structure 
into a strong body. 

The first plank, like all the subsequent 
ones, must be made in duplicate so that one 
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may be used on each side of the ship. Be 
sure, though, that both sides of the molds 
are alike, otherwise there may be trouble. 
The planks are secured in place, until the 
glue is dry, by either little clamps, pins or 
thread, slip knotted and passed around the 
entire hull and pulled up taut. When the 
glue is dry, of course all of these are re- 
moved. Be sure that the glue is quite hard 
before you attempt to put on the next plank. 
You can assist this process by placing the 
model over a warm radiator or lighted elec- 
tric bulb. 

The second plank is shaped so that its 
lower edge will conform to the upper edge 
of the garboard and if the piece from which 
the garboard was cut is still handy, this edge 
may be used as it is. However, it is some- 
times necessary to take a new piece of ma- 
terial and shape it to fit. This is accom- 
plised by taking a lighter piece of card- 
board or paper and clamping it in place so 
that it overlaps the upper edge of the gar - 
board. By holding the model so that the 
light shines through, you will see the shadow 
of the garboard edge and may mark it in 
with a pencil or punch little holes in it along 
the edge. These holes should be about a 
quarter of an inch apart throughout the 
length of the model. 

This piece of paper is placed over the ma- 
terial from which the plank is to be cut 
and the holes or pencil line transferred by 
pricking the holes through with a pin, 8. 
Remove the piece of paper then and use the 
batten to connect all the pin pricks together 
with a pencil line. Measure the distance to 
the upper edge of the next plank on the 
'midship and bow sections and then again 
use the batten to draw in a fair line from 
bow to stern, this plank being a little nar- 
rower at the stern than the garboard but 
it will still have an upward swing. 

After each plank is finished, it is fastened 
in place so that the correct shape for the 
next plank can be taken, 9. The procedure 
for each plank is exactly as outlined and 
with accurate work a really beautiful job 
can be made of it. 

After the first three or four bottom planks 
are in place, it is customary to start with 
the highest plank, known as the sheer 
strake. From here the work goes downward 
until there is just space enough left for one 
more plank, 10. This is made an exact fit 
and is called the shutter strake. 

It is advisable to keep each plank all in 
one piece from bow to stern for if it becomes 
necessary to make a "butt" between two ends 
difficulty may arise due to the chance that 
the planking may buckle a little. Of course 
such butts would have to occur between the 
molds and would therefore present a weak 
spot. Make the planks each in one piece 
and you will have a better looking model. 

The planks are ended on the stem or bow 
and are cut to follow the line of the rabbet 
line. At the stern the ends are allowed to 
run right on out beyond the last mold. The 
stern now can be put in place. It is cut from 
the same material as the molds and glued 
to the after side of the stern post and also 
to the planking. It should fit snugly in place 
and when the glue is quite dry and hard 
(24 hours in most cases), a sharp razor 
blade may be used to cut off the excess 
planking material which will stick out be- 
yond. When this is done, take another piece 
of material and place it over the entire 
stern in such a way that you can run around 
it with a pencil. Cut this out and glue it 
over the stern so that it will cover up all 
the edges of planking and any rough spots 
which might have happened. When it is 
thoroughly dry the entire model should be 
sandpapered down smooth and where the 
stern forms an angle with the planking, the 
edge should be made sharp and cleanly de- 
fined. 

The next step is to go back to the line 
drawing again and locate the gun ports ex- 
actly on each side. Mark them off and with 
an old razor blade cut away the material 

leaving the openings to which the gun port 
covers will be fitted later on. The main 
deck will come just below the level of these 
gun ports. 

A narrow slot should also be cut in the 
stern just above the level of the main deck 
through which the tiller of the rudder will 
later be passed. 

Next, the frames or ribs are placed inside 
of the hull. These frames are made of the 
same material as the planking and are cut 
in strips about a quarter of an inch wide 
and with glue on their inner sides are started 
at the keel and run up to the top of the 
sheer strake. Of course they are cut away 
where the gun ports come, 11. Bend each 

Here is a photo- 
graph of the model 
as seen when look- 
ing down upon it 

from the stern. 

frame a little by hand before putting it into 
place and then push it down until it is firmly 
butted against the keel using a small clamp 
to hold the upper edge against the sheer 
strake. The frames at the bow will have to 
have their lower ends bevelled off a little 
to conform to the line of the rabbet. Each 
frame is placed right up close to the next 
one for this is the way in which these ships 
were really built. 

When all are in place, the molds must be 
removed. Cut these down the center and 
twist away from the planking, afterward 
putting a frame in each place where a mold 
has been located. The first and last molds 
are left in place, but are cut down even 
with the top of the main deck. 

The model should now be turned bottom 
up and all the seams between planks painted 
and puttied. The putty must be put on be- 
fore the paint is dry as this will cause it to 
stick in place. When dry the hull should be 
lightly sandpapered to take off any rough 
paint or putty. 

Now locate the water line and with a 
sharp pointed instrument prick little inden- 
tations on the planking. By placing the hull 
on its side and with an assistant to help 
you, you can bend a batten around this 
water line and using this as a guide, scratch 
the water line throughout its length, letting 
the scratch into the planking just enough so 
that it will not be easily covered by paint. 

Everything below this line is painted a 
sort of copper green. These ships were 
not painted as modern ships were, but in- 
stead had a coating of copper plates below 
the water line as a protection against 
marine growth and the teredo worm 
which is encountered in warm salt water 
and bores its way through wood, eventu- 
ally causing it to become extremely weak. 

Old books are full of the dangers of 
this worm and it was responsible for 
the loss of many a fine ship. Of course 
this worm cannot bore into a modern 

steel hull. 
Copper, after it has been im- 

mersed in salt water will become 
greenish in hue and by securing 
some oil paints such as artists use 
you can mix a fine color for the 
work. Squeeze out about two 
inches of yellow from the tube 

and add to this a little bit 
of blue and a tiny bit of 
red. If you get too much 
blue, the green will be al- 
together too dark. Add a 
little turpentine to this 
and mix them all together 
in an old dish or on a 
piece of wood or glass. Be 
sure that you get enough 
to cover the entire hull 

for it is not an easy thing to 
match the color again once you 
have used it all up. A fine 
brush should be used. 

Above the water line the hull 
is painted black, but between 
the gun ports we have a white 
stripe which runs the entire 
length of the hull from stem to 
stern. This stripe is exactly 
the same width as the height of 
the gun ports. When it is dry, 
mix up a little black and paint 
the rest of the hull above the 
water line. With the black you 
can cut around the white stripe 
making nice, clean cut edges. 

When the paint is quite dry, 
the hull should be mounted upon 
some kind of base so that it will 
be steady to work on. Use a 
block of wood at least half again 
as wide as the model and drive 
pins through this and into the 
keel of the model. Take about 

(Continued on page 459) 

it 
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Plans for the U. S. Brig of War "Truxton" 

UPPER PLANKING 

MIDDLE PLANKING 

LOWER PLANKING 

EACH PLANK HAD A DIFFERENT SHAPE ON ACCOUNT 

OF CHANGES IN THE CONTOURS OF MOLDS. THESE THREE 

SPECIMENS ARE ONLY SAMPLES AND WILL NOT FIT 
'YOUR. MODEL. 

KNIFE SCRATCHING iei¡ BATTEN 
LINE IN PLANKING 
MATERIAL. 

PLANKING 

PINS 

PLANKING 
MATERIAL 

EDGE OF PLANK 

UNDER HERE 

THIN PIECE OF PAPER LAID OVER EDGE OF LAST 
PLANK IN PLACE AND HOLES PUNCHED THROUGH 
IT DENOTING SHAPE FOR NEXT PLANK. 

THIS PLANK BEING HELD TEMPORARILY IN PLACE 

TO MAKE SURE IT IS FITTED PERFECTLY. AFTER FINAL 

CUT IT IS GLUED TO MOLDS AND ADJOINING PLANK. 

LOWER 
RABBET LINE PLANKS DECK 

FRAMES 

KEEL 

MOLDS / MODEL IS PLANKS 

UPSIDE DOWN 

O 
GARBOARD RABBET CLAMP 

KEEL 

THREAD TO HOLD PLANKS 
TO MOLDS UNTIL . GLUE 

15 DRY 

FRAME 

4 WIDE 

A.7 

BLOCKING SHORES FITTED 

MODEL 

HATCH 

COAMING 

'MAIN FORE SHEATHING CAP. RAIL 
MAST j MAST PINS WATERWAY FRAME 

GLUED ...---..\111 PLANKING 
MAIN HOLES IN MAIN 

SaB 
DECK 

MAIN DECK, I DECK 

ALSO GLUED ALSO GLUED 

4 r 4' 
B 

GLUED INTO 
PLANK RUDDER HEAD RAIL 

13 

HATCH 
PLANKING SHEATHING DAVIT 
FRAMES WATER GUN RAIL 

WAY PORTS 
MAIN 
DECK 

WIRE TILLER WITH 
EYE IN END FOR 
ROPES TO STEERING 

RABBET 

STEM 

PLANKS 

SHEER STRAKE 

WHEEL 

WIRE EYES IN 
`\STERN POST TO 

TAKE HOOKS *4 RUDDER 

- 8. 
11 

STRIP 

WATER. LINE 

PICTURE WIRE) 

FINISHED r EYE 

äUT OFF 

15 

TILLER 

RATING 

GIG 

RUDDER 

SHORE 

BASE -BLOCK 

PIN 

.ti ONE STRAND OF 
PICTURE WIRE 

LINEN 
THREAD 

TILLER 

EYE 

PIN DRUM 

DRUM 

Fig. 6 shows how the planks will be shaped because of the rounded hull. 
Fig. 7 shows the use of a thin strip of wood as a batten. Fig. 8 shows 
you how the exact shape of each plank is secured from the last one in. 
place by using a thin piece of paper and punching holes along the edge of 

the plank already in place. Fig. 9 indicates that each plank is fitted in 
place, being first cut a little full. Fig. 10 shows how a few planks will 
look when actually in place. In Fig. 11 frames of heavy cardboard are bent 

in place and glued. Note the angles of the masts in Fig. 13. 
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EXPER(MEflTRL CHEMISTRY 
S 

hllul 
Some Experiments with Arsenic 

By DARWIN HARRIS 

Some Things Everyone Should Know About Arsenic 

ARSENIC, in both the pure and the com- 
bined forms, has been known for sev- 
eral centuries. A chemist named Brandt 

first carefully examined it and gave it a place 
among the non-metals. Arsenic occurs in 
certain localities in the native state, but is 
most frequently found combined with sul - 

The manufacture or production on a small 
scale of the element arsenic. This element 
falls into the intermediate status between 
metal and non-metal, and it is a very interest- 
ing substance to work with-but remember 

that it is highly poisonous. 

phur, such as realgar (As2S2) and orpiment 
(As,S,). The symbol As stands for ar- 
senic, and S for sulphur. To obtain the 
arsenic, the ores are heated in furnaces. 
The arsenic, being volatile, passes off and is 
condensed in chambers. When obtained by 
this method the arsenic is of a steel -grey 
color and finely powdered. Purer arsenic 
is obtained by reducing its oxide, white 
arsenic or arsenic trioxide, with charcoal. 
This method can be easily carried out by 
the amateur chemist. Place a layer of 
arsenic trioxide in a six by three -quarter - 
inch test tube, preferably hard glass, to a 
depth of about % inch. Over this place a 
thin, porous plug of shredded asbestos. 
Break up some wood charcoal into pieces 
about the size of small peas and place them 
on the asbestos. Fill the tube to within 
one inch of the top. Secure the tube in a 
slanting position, as in the drawing, by 
means of a burette clamp. For the experi- 
ment, two Bunsen burners are shown, but 
a hot alcohol lamp can be used for one. 
With the wing -top attachment on the Bun- 
sen burner, heat the charcoal to a red heat. 
Still keeping the charcoal hot, heat the tip 
of the tube, where the arsenic trioxide is. 
It will be vaporized, and its vapor, passing 
over the hot charcoal, will be reduced to 
arsenic, with the formation of carbon di- 
oxide gas. The reaction is as follows : 

2 As,O3 -{- 3C-ß 4As + 3CO2 
Hold another clean, dry tube loosely over 

the open mouth of the first, so that the ar- 
senic vapor will be condensed and collected. 
Soon you will notice a dark, mirror-like 
deposit gathering in the tube, which is the 
element arsenic. When the arsenic trioxide 
is all vaporized, allow the tube and its con- 
tents to cool. When cool, the arsenic can 
be shaken out upon a piece of paper. 

When heated in air, it oxidizes, giving 

off white fumes of arsenic trioxide. At a 
red heat, it burns with a bluish -white flame. 
Place a little of the arsenic on an iron plate 
on a ringstand and heat gently. Dense 
white fumes are given off until the arsenic 
is all gone. Open the air holes of the 
burner, while it is still lighted, and hold it 
above the mass so that some of the smoke 
will be drawn into the air holes and mixed 
with the gas. The flame, formerly light 
blue, will turn a bright bluish -white color. 
The reaction for its oxidation is: 

4As+303->2As3O3 
Arsenic forms one compound with hydro- 

gen, the very poisonous gas arsine (AsH,). 
It is formed by the action of nascent hydro- 
gen on solutions of arsenic. Arsine is 
easily decomposed by heat into arsenic and 
hydrogen. This reaction forms the basis 
of the well-known Marsh's test for arsenic. 
Amounts of arsenic as small as a fraction 
of a milligram can easily be detected. To 
perform this test, set up apparatus as in 
the drawing. The bottle contains zinc and 
dilute hydrochloric acid for generating hy- 
drogen. A drying tube filled with calcium 
chloride is attached tightly to the outlet 
of the generator. To this is affixed a hard - 
glass tube, drawn out to a point at the end 
and constricted in one or two places. Allow 
the gas to generate for several minutes in 
order to drive the air out of the apparatus. 
In the meantime prepare a solution of ar- 
senic trioxide in hydrochloric acid. When 
the air has all been driven out, light the 
jet of gas issuing from the pointed tube. 
It should burn quietly, and with a faintly 

Having made arsenic by reducing it from 
some of its compounds, it can be oxidized by 
simple ignition to the open air. Here it is 
shown supported by a piece of wire gauze 
over a Bunsen burner. The heat should not 
be so great as to volatilize the element and 

cause the air to be permeated with it. 

luminous flame. Now add a little of the 
solution prepared above through the thistle 
tube. Soon the flame will turn a whitish 
color and faint fumes of arsenic trioxide 
will be given off. Hold a cold, dry porce- 
lain evaporating dish in the flame and a 
dark brown spot will be deposited. The 
spot is arsenic. Heat the hard glass tube 
to a red heat with a burner, and notice 
the dark brown or black mirror-like ring 
of arsenic deposited further on in the tube. 
Samples of food, wallpaper, etc., can be 
tested for arsenic in this manner. When 

testing for arsenic, however, it is a good 
idea to make a blank test on the zinc and 
acid beforehand, to make sure that the 
arsenic (if any) comes from the article in 
question. 

A bright green arsenite of copper, known 
as Scheele's green, formerly was used quite 
extensively as a coloring pigment for wall - 

FIG. 3 

MARSHS TEST FOR ARSENIC 

In the above test a poisonous gas is produced, 
and it is said that the inhalation of a single 
bubble was fatal to the early chemist who 
discovered it. Notice the very characteristic 

garlic odor produced by the flame. 

paper. This caused a great deal of unnec- 
essary excitement, for it was thought that 
you could be poisoned from it. Unless some 
was rubbed off accidentally and eaten, there 
is absolutely no danger. To prepare 
Scheele's green, dissolve a little arsenic tri- 
oxide in a strong solution of potassium car- 
bonate. It will probably be necessary to 
shake the mixture considerably to effect 
solution. When dissolved, add a solution of 
copper sulphate and a bright green precipi- 
tate will form. Be very careful with it, as 
it is very poisonous. "Paris green" is an- 
other well known arsenite of copper used 
as potato bug poison. 

Making Bengal Lights 
Bengal lights, of course, are those fire- 

work mixtures which, when ignited, burn 
with an intensely brilliant white light. They 
are easily made with little apparatus needed. 

Take 16 parts of saltpetre, and mix it 
with 6 parts of sulphur. To this powder 
add with frequent stirring 1 part of anti- 
mony sulphide. Finally, add 1 part of 
finely powdered charcoal, and then place in 
tins for further use. 

In order to make the Bengal lights, take 
a few pieces of thin cardboard, and after 
cutting them out as shown in Fig. 1, roll 
them up into small cones. Stick the over- 
lapping sides of the cones, then cut out 
discs of cardboard, Fig. 2, which should be 
glued in place in the bottom of the cones. 

After this pack the cones (not too tightly) 
with the mixtures, and finally gum a small 
piece of waxed paper over the top of each 
cone. 

In order to ignite the cones, all you have 
to do is to stick a match through the waxed 
paper, and apply a light to it. The match 
will burn and it will not be long before it 
ignites the powder. 

I 
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A Differential Capillary Electrometer 
By RAYMOND B. WAILES 
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The capillary electrometer illustrated here may be called a contribution of 
the chemist to electricity because the apparatus itself in its setting up, in 
the use of test tubes, perforated corks and the like, comes within the scope 
of the chemical laboratory. The operation is supposed to depend upon 

THE capillary electrometer is used to 
detect small differences in potential. The 
usual form of this historic instrument 

is shown in one of the drawings (Fig. 1). 
If a current is applied to the terminals EE, 
the mercury thread in the capillary tube (fine 
bore tube) will move. The movement is 
followed with a magnifying glass or micro- 
scope. The action is attributed to a change 
in surface tension between the mercury and 
the dilute (1:8) sulphuric acid in the tube. 

The modifications of the original Lippman 
type are shown here. In these types two 
"threads" of liquid are used and the differ- 
ence between both threads, is measured, thus 
greatly increasing the sensitiveness of the 
instrument. 

An easily made type of modified instru- 
ment is shown in Fig. 2. Here two capillary 
tubes C and C are bent in the Bunsen flame 
as shown. Their lower ends dip in homeo- 
pathic vials or short pill bottles which con- 
tain several cc. of mercury topped with 
dilute sulphuric acid. The ends of the leads 
of the instrument are immersed in these two 
bottles of mercury. The upper part of the 
small bore tubes are fitted to a tee tube by 
means of rubber tubing and a length of rub- 
ber tubing is then placed in the third leg of 
the tee tube. By sucking on this tube, with 
the ends of the capillary tube in the acid, such 
acid can be drawn up into the tee tube. 
When this has been done, the ends of the 
tubes are lowered, so as to dip into the 
mercury and then mercury is sucked up in 
both tubes until the ends of the threads are 
along the scale. The mercury then extends 
from the little pools in the bottles up into 
the tubes and terminates at the scale ; it 
should not go farther. A screw clamp closed 
on the tube will prevent the fall of the mer - 

surface tension, a strictly physical phenomenon and not an electrical one. 
The construction of the apparatus for the chemist who can do glass blowing, 
will be quite simple, and it shows how useful glass blowing is to 

the chemist and experimenter in general. 

cury threads if all joints are tight. If a small 
difference of potential is placed across EE 
the mercury threads will move in opposite 
directions. If a magnifying instrument is 
used on these threads, the movement can be 
stated numerically in terms of scale divisions 
when the scale is used. Calibrating with 
known voltages makes an instrument a milli - 
voltmeter. 

The instrument should not be used for 
more than one volt. When not in use the 
ends EE should be connected together. 

Figure 3 shows another method of con- 
structing the capillary electrometer. CC are 
the glass capillary tubes. They pass up 
through a cork carried by the large glass 
tube which is fitted at its upper end with a 
cork which carries the suction tube. The 
tube is filled with dilute sulphuric aéid. In 
this form, and also in the form shown in 
Fig. 5, the mercury columns or threads will 
present difficulties in observing their move- 
ments. 

In Fig. 4, a little glass-blowing is needed. 
Here the capillary tubes are sealed to a tee 
tube which is bent as shown or a length of 
capillary tubing is bent to form the main 
tube and the suction tube by which the acid 
and then the mercury is drawn up into the 
tubes is sealed on at A. Cups can be added 
to each open limb -end or the bore of the 
tubes can be enlarged by inserting a warm 
needle into the red hot tube end, and giving 
it a motion so as to cau e the ends to flare 
out. The instruments can be mounted in a 
host of different ways. The ordinary iron 
laboratory support is the easiest, but a 
wooden stand can be fitted up which will also 
serve to carry the binding posts for the 
leads E, E and a short circuiting switch to 
short the instrument when not in use. 

LIQUID FUEL FROM COAL 

ALTHOUGH 
that condition has not here- 

tofore existed in the United States with 
its wealth of petroleum resources, Carnegie 
Institute of Technology officials suggest, there 
is a growing fear among American engineers 
that the oil supply is definitely limited. As 
a result of this scare, American fuel technol- 
ogists during the past few years have also 
been studying soft coal as a source for 
liquid fuel, particularly artificial gasoline. 
The recent report of the Federal Oil Con- 
servation Board that only a six years' supply 
of petroleum remains in the proven sands 
of this country is apparently giving impetus 
to such research. 

The Bergius method for the production of 
liquid petroleum from coal, invented by 
Dr. Bergius, is considered to be the most 
practical from a commercial point of view 
of all the methods yet devised, according 
to the report. With the Bergius method the 
greater part of a given quantity of coal is 
converted into liquid fuel. A mixture of 
pulverized coal and petroleum is heated to 
a temperature of about 700 degrees Fahren- 
heit in an atmosphere of hydrogen gas under 
a pressure of 200 atmospheres. Under these 
conditions the greater part of the coal is 
converted into liquid products which may be 
separated into approximately one-third each 
of heavy gasoline, Diesel engine oil, and 
fuel oil. 

Fischer, who is director of the Institute 
for Coal Research at Mulheim-Ruhr has 
made a liquid fuel oil which he calls "Syn- 
thol" by heating water gas under similar high 
pressures in the presence of a catalytic 
material. "Synthol," a mixture of alcohol, 
aldehydes, and hydrocarbons, has already 
been successfully used for gasoline. 
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How to Build a Vibrating Type Battery Charger 
By RAYMOND C. MILLER 

General view of a vibrating rectifier showing also how to make up the 
magnet core on one of whose limbs the wire is wound. 

ACHARGER of this type is easy to 
construct if one has the correct plans 

and specifications to insure good results. The 
charger I am about to describe can be built 
to work on either 25-30 or 50-60 cycle 
110 -volt A.C. circuit such as is usually 
employed on lighting systems. I contend that 
this charger is not only more simple to 
construct, but is actually more efficient than 
any bulb type charger. The work is di- 
vided into two major parts, the transformer 
and the vibrating unit. I shall describe the 
construction of the transformer first be- 
cause after this is built the hardest work 
is done. 

The material consists for 25-30 cycle use 
of enough No. 20 D.C.C. wire for 900 turns 
on a 11/4 -inch iron core for the primary and 
enough No. 14 D.C.C. wire for 75 turns 
over this primary winding. About 8 or 9 
lbs. of core iron will be required. Thin 
stovepipe iron is ideal for this purpose. A 
tinshop will let you use their power shears 
to cut the iron and this is cut 11/4 by 6/ 
and 11/4 by 31/4 inches, an equal number of 
each being required. About 120 pieces each 
length will do. Any kind of form will do 
to wind the wire on as long as it can be 
removed easily after the winding is com- 
pleted. The form is 1/ inches square by 
434 inches in length. Nine hundred turns 
of No. 20 wire constitute the primary and 
75 turns of No. 14 wire over the primary 
complete the secondary. The core can then 
be assembled into the winding. The core 
is laid butt joint fashion, never having two 
joints over each other. Each piece of core 
iron must be coated on one side with shel- 
lac to prevent eddy currents with a re- 
sultant loss of energy through heat. After 
the core is laid up so that the 11/4 -inch space 
is entirely filled. the legs are taped to pre- 
vent rattling. If the transformer is not to 
be mounted in an iron case the pieces that 
clamp the transformer can serve as legs. I 
advise against placing the charger in a metal 
case because I have noted that when this 

ARMATURE 
15 AMP FUSE 

ACTUATOR 
CURRENT 

FORM FOR 
ACTUATOR --. 

A-BATT. 

-9V. 
SECONDARY 

-I10 V. SHEET COPPER OR .BRASS 
BATTERY TO HOLD POLE PIECES 

Full details of construction of the vibrator. Observe particularly the 
use of a fuse and how the coil is placed upon the rectangular magnet 

core. 

is done as much as / ampere loss in D.C. 
output will be noted. This is because the 
case tends to absorb some of the lines of 
force from the transformer and as a re- 
sult this energy is wasted. If you construct 
your charger for 50-60 cycle use you need 
700 turns for the primary winding and 60 
turns for the secondary. Some transform- 
ers are built with coarse wire on the pri- 
mary, but a greater number of turns of 
finer wire will give full core saturation 
with a low current consumption. 

Now that the transformer is constructed 
we can start work on the vibrating unit. 
The material consists of a thumb -screw 
with a point of platinum or tungsten, one 
Ford coil bridge point, one horse -shoe mag- 
net / inch wide with at least 3/ inches be- 
tween the poles, and 544 inches long, a small 
sheet of copper or brass a strip of wrought 
iron 1/ inches wide and / inch thick and 
about 6 inches long, a piece of slate 5 by 
6/ inches, and a short length of No. 24 
D.C.C. wire. The moving armature to 
which the Ford coil point is attached is 
made of light steel 34 inch wide and 3/ 
inches long. The end that is bent over is 
weighted with three small pieces of light 
sheet steel so that there will be sufficient 
magnetic material for the horseshoe magnet 
to act upon. The actuator winding consists 
of 25 turns of No. 24 D.C.C. wire. The 
transformer is wound with 12 turns of No. 
24 D.C.C. wire to furnish current for the 
actuator winding. The spring to permit the 
armature to vibrate freely is made in a U 
form of thin spring steel. This spring is 

inch wide and 1/ inches long. 
You must adhere to the above dimensions 

if you want your charger to work at full 
efficiency. I had to construct a good many 
vibrator units before I could even get one 
to rectify and the unit described above is 
the result of much work and expenditure 
of material. 

In operation the battery gets only one 
half of the cycle, but when the contacts 

are open there is no load on the trans- 
former and practically no current drawn 
from the A.C. line. The points will last two 
or more years. When they get worn badly 
the charging rate will drop off. The points 
can easily be obtained when replacements 
are necessary. 

To sum up, the more care you spend on the 
construction of your charger, the better it 
will work. 

Since the experimenter will have most 
of the materials at hand, the cost will hardly 
be over three or four dollars at the most. 
The charging rate will be from four to six 
amperes, which is sufficient for any battery, 
but the rate can be lowered by adjusting 
the thumb -screw. When the charging rate 
falls off, the thumb -screw can be turned up 
to raise the rate. 

For charging "B" batteries, a 25 -watt 
lamp will pass about % ampere, a 40 -watt 
lamp about / ampere, and a 50 -watt lamp 
about / ampere. 

Do not try to charge "B" batteries in 
series above 100 volts. If this charger is 
constructed properly, it will consume less 
than 100 watts. An "A" battery can be 
completely charged for less than 7 cents! 

After the charger is built, the polarity 
can be determined by any of the usual meth- 
ods. If you wish to change the polarity 
of either the "A" or "B" terminals merely 
turn the horseshoe magnet over. It makes 
no difference which way you connect the 
A.C. because the charger automatically rec- 
tifies the proper way. 

REMOVING BOLTS AND NUTS 
FROM THE DRIP PAN 

A handy and inexpensive tool to have _ 

along on a trip is the magnet. The simple 
horseshoe magnet will answer the purpose. 
It can be used for recovering bolts and nuts 
that have dropped into the drip pan, or 
valve keys that slip behind the valves. 

Contributed by E. E. Matheson. 
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THE TIMID SNAKE 
A short piece of glass tubing or a spool, 

some plaster of Paris, a board, push button, 
battery, and a small quantity of insulated 
wire, all of which will be found about the 
experimenter's work bench, are the requi- 
sites for this trick. The wire, one laver, 
is wound about the hollow core and should 
be shellacked. After the coil is in place 
and the wires hooked to the terminal bind- 
ing posts or bolts the plaster of Paris is 
applied all over except at one end, the open 
mouth of the hollow core, which is to be 
used as the snake's hole. 

COIL AND SCREWS 
STEEL WIRE USED CONCEALED BY 
FOR SNAKE PLASTER OF PARIS 

PUSH 
BUTTON I BATTERY CONCEALED 

UNDER TABLE 
An amusing trick carried out by electro- 
magnetism. Be sure when you do it to have a 

good battery well tried out beforehand. 

l 
After the plaster of Paris is hard you 

may paint it green, resembling grass. Now 
wire it up, being careful to conceal well the 
wires and battery, and you will be ready for 
the snake. Take a piece of steel or iron 
wire and crook it to resemble a snake. Do 
not make it too large. The size of the 
snake depends on the size of the coil. Now 
bring on the audience and have some one 
try to pick up the snake; when he gets his 
hand almost on it, push the button and 
presto, it is in its hole in a flash.-Contrib- 
uted by Elam C. Frye. 

ELECTRIC SAFE 
A very useful electric safe can be built 

by any one from bits of scrap which lie 
idle in your shop. This safe can be used 
to store your valuable apparatus, nice little 
tools, or something of the kind which is 
attractive to others. 

The safe consists of a wooden box which 
is covered with sheets of tin, or thin brass. 
A door is made to fit and hinged to the 

.-DRY CELLS 

INSIDE VIEW 
Inside view of an electric lock or bolt for a 

tool box or other case to be locked. 

box. Before you screw the door on pro- 
cure two small electro -magnets, two or three 
dry cell batteries, about 33 one inch nails, 
some copper wire, a soft iron core, a piece 
of light but strong wooden strip and three 
small tin dials. First get out your wooden 
latch strip, which should be from % to 1 

inch in thickness, and just a little over half 
the length of the box. On one end of tlr 

board fasten a flat iron armature, pivot the 
board near the center of the box, taking 
care to make the end with the flat arma- 
ture slightly lighter than the other end, then 
fasten the magnet to a wooden block and 
screw upon the door just a little beneath 
the armature ; the exact points can be de- 
termined by the strength of the batteries 
and magnets. Having done this you drive 
nails for contacts through the door in the 
form of three circles, ten nails in each cir- 
cle, the remaining three nails are to be 
driven through the dials and through the 
center of each circle. The dry cell can be 
secured on the inside to the back of the box 
and connected as shown in the illustration. 
Then the door can be fastened on and a 
catch made on the inside of the box which 
will catch the bar as the circuit is discon- 
nected, thus securing it. On closing the 
circuit the latch will be released. By Stanley 
Plizger. 

NAILS 

FRONT VIEW 
Arrangement of three dials on the electric 
safe which have to be set in a particular way 

to allow the lock to open. 

A BELL PUSH FROM AN OLD 
TOBACCO TIN 

Those who smoke tobacco usually throw 
away the very neat pocket tins in which the 
tobacco is sold. But these tins can be used 
to hold little tools such as small drills, taps 
and the like, and for screws and for many 
other purposes about the shop. Their ap- 
pearance can be improved by painting them 
and it is advisable if there are many to 
label each one neatly with the designation 
if its contents. In the present article the 
author describes a substitute for a push 
button to be made from a tobacco can, and 
the illustrations show it so clearly that a 
description is hardly needed. 

The lid is attached to a block of wood 
and one wire is connected to it. A hole is 
cut in the center and a wire goes through 
this hole and is held thereon by a screw 
which projects almost to the height of the 
box when the latter is pushed into its lid. 

TOBACCO TIN LID SCREWED TO WOOD 

METAL CUT 
FROM LID 

_PRESSING HERE 
FORMS CONNECTION 

A round tin box is made into an excellent bell 
push button. The trouble is that round tin 
tobacco cans are rather scarce now, but others 

can he u.;ed. 

The box is now stuck into the lid and, as 
the metal of these boxes is very thin, the 
screw can be so adjusted that a light pres- 
sure on the center of the box will bring it 
in contact with the head of the screw, thus 
closing the circuit and ringing the bell. 

There are other ways in which the same 
idea can be carried out, but this is at least 
a suggestion of a use for one of these tins 
and further methods may be left to the in. 
genuity of the reader. 

THE MYSTERIOUS BOOK 
A mysterious book can be made by fol- 

lowing these instructions. Procure an old 
book of the novel style or of about the 
usual size. Cut out the space in the center 

CUT OUT 
CENTER 

FLASHLIGHT 
BATTERIES 

BUZZER 

PUSH BUTTON 
An electric book which rings a bell or buzzes 
or may even give a shock to an unsuspicious 

person. 

of the pages, leaving an inch margin around 
the edge to prevent the opening from be- 
ing seen. Inside on the back cover mount 
a buzzer (small type). Then mount two 
flashlight batteries and a push button as 
shown. Adjust the push button so that 
when a slight pressure is applied to the 
covers it will cause the buzzer to vibrate. 

If this book is placed under one or two 
others or held on the table, the noise will 
cause people to wonder where it is coming 
from. 

If the wiring or mounting screws show, 
they can be hidden by placing a paper book 
cover or jacket on the book.-By L. F. 
Carpenter. 

CATHODE RAY EXPERIMENT 
This experiment which is of the simplest 

possible order, is based upon the use of a 
Ford induction coil and a 6 -volt lamp such 

STORAGE 
BATTERY 

SPARK 
COIL 

engnlm,vv-4-- GLOBE 

r J 

A cathode ray experiment, using an old elec- 
tric light bulb to show the light and a three - 

terminal Ford coil for the potential. 

as used on automobiles. The coil is con- 
nected to a battery as shown and the wire 
is taken from the high tension terminal to 
the lamp, its end being wound around the 
metallic base of the lamp. On now sending 
a current through the coil the interior of the 
bulb lights up with the blue light character- 
istic of the cathode ray. The wire from the 
secondary of the coil may be laid upon the 
glass of the bulb, which will give another 
effect. The experiments are to be conducted 
in the dark to get a good effect.-Author 
please send name. 



430 Science and Invention for September, 1927 

Itli'LIVÍ 

e 

TfIE CONSTRUCTOR 
Articles of Interest to the Home Mechanic 

Twin Express Cruiser 
How to Build the "Silver Spray," a Rubber Band Propelled Cruiser 

By HI SIBLEY 
THE appeal of any toy boat lies first 

in its graceful lines, then in its per- 
formance, and last, in its simplicity 
of construction. 

This twin-screw express cruiser is a de- 
parture, at least, from the general run of 

paper. Bore the two holes to receive the 
propeller tubes, taking care that they are 
directly in line with the hooks to hold rub- 
bers on front wall (piece A) of pilot house. 
If not directly in line the propeller shaft will 
cramp and lose its efficiency. 

16" 

WIDEST BEAM - 6 FROM BOW 

f 

up above the waterline, but that would 
shorten the possible length of rubber bands 
and reduce the cruising radius of the boat. 
No harm is done when water gets into rear 
compartment, as this will tend to keep stern 
down lower than the bow. 

CUT OUT PROPELLER 
AS ON DOTTED LINE 

CLOCK GEAR 

Si" 

P 

STUFF 

VA 

334 

23-' 
=ia uu 

WATER LINE 

n©© 

I.. 

3/4'x STUFF 

ÍÍÍR D 

CREAM =w 
111.1 

23., 
4 

COCKPIT 

I 

ORANGE 
SHELLAC 

ROOF OF DECK HOUSES SHOULD BE FASTENED 
WITH SCREWS SO THEY CAN BE EASILY 
REMOVED TO ADJUST RUBBER. SOLDERED 

CREAM 

CREAM ABOVE AND 

RED BELOW WATER LINE 

DOOR AND WINDOW FRAMES 
PAINTED IN GREEN OUTLINE 

RUBBER BAND 

KEEL 

RUDDER POST SHOULD BE ON A 
LINE WITH THE PROPELLERS 
BETWEEN THEM. 
BULKHEAD 

1 

The above diagram contains the full details and gives the complete drawings 
for the construction of an ingenious cruiser provided with twin propellers, 
the motive power of which is obtained from rubber bands. It will be 
observed that each propeller is provided with a crank so that the rubber 

juvenile craft, and is designed with as pleas- 
ing lines as its power plant will permit with- 
out going into complicated features of con- 
struction. 

White pine is, of course, always to be pre- 
ferred to any other wood for toy craft be- 
cause it is so light and easily worked. 

Rough out the hull sections as shown, coat 
surfaces with shellac and fasten together for 
the final smoothing up with plane and sand - 

TUBE DRIVEN- IN 
-, TOA TIGHT FI 

SOLDER 
GALV. 
SHEET 

TIGHT 
FIT 

i 

GALV. SHEET 
I} sa. 

BEFORE 
BENDING 
BLADES 

WASHER 
III 

p COPPER TUBE 
BATTERY NUT SOLDERE 

TO PROPELLER 
CRANK FOR WINDING 

RUDDER 

ROUND 
OF DECKS 

SLIGHTLY 

SILVER SPRAY 
OF PASADENA 

TWIN SCREWS REVOLVING 
IN OPPOSITE DIRECTIONS 
BLADES TO BE BENT AC- 
CORDINGLY 

DECK _\\ 
Imo /eó P p 

HOLLOWED 

DIAGRAM 
OF HULL 

SECTIONS 

bands can be wound up. The rudder takes care of any unevenness of power from the rubber bands and also any irregularity in the pitch of the propeller blades. The model is made up of pieces of wood, hollowed out and screwed 
together as indicated. 

Ordinary copper gas feed pipe from auto 
junk will serve this purpose if it can be 
straightened out. 

After the tubes are driven into place, fit 
the keel and bulkhead. This bulkhead should 
come up as high as rubber bands will per- 
mit without touching. The object of the 
bulkhead is to keep water from propeller 
tube running into forward end of boat. The 
propeller tube could, of course, be carried 

Bend the propeller blades so that one will 
turn to right and the other to the left. The 
rudder post should fit snugly so that it will 
stay in the desired position. If the builder 
does not care to go to the trouble of fitting 
a clock gear as a steering wheel, simply bend 
over wire rudder post for a tiller. 

Three or four long flat rubber bands will 
give best results, but very good speed can be 
attained with ordinary bands loope-1 together. 
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SPRING 

BRUSH 

Making an Electric Hand Drill 
FIG. 1 

AUTOMOBILE ELECTRIC 

MOTOR HORN 
A 

FIG.5 

FIG.2 FIG.3 FIG.6 

HORN CUT AWAY ANj) 
DISCARDED. LEAVING MO- 
TOR BEARING. 

IIOIII IIIIIIIIIHAaIIi ; j 

OIL HOLES 

ARMATURE SHAFT 

HEAVY MOTOR BEARING 

FRAME OF THE MOTOR 

HOLES FOR HANDLE BOLT 

HOLES FOR PUSH BUTTON 

MI 

X 

8^ 
TUBING 

8 BOLT 234 lote 

DRILL CHUCK 

BRASS STEEL 
OR BRONZE 

FIG.8 
FIG.7 

2ij 
F I G.12 FIG.11 

F I G.10 , METAL 
PUSH BUTTON 

5" 

BATTERY 6-8 V. 80-100 
"'AMPERE HOUR CAPACITY 

This drill was constructed from an old electric motor horn taken from a 
junked auto, a chuck obtained from a local hardware store and several 
gears and other parts found about the house. It has been in use by the 
author for three months. In Fig. 1 the old automobile horn is illus- 
trated minus its casing. Fig. 2 shows how the end was cut away, leaving 
the bearing, and Fig. 6 shows the attachment of the gears to motor shaft. 
F and H are the main standards for the gears and drill chuck. These are 
4 inches high, 11/4 inches wide, the former being 3/16ths inch thick and 
the latter 1/4 inch thick. XX shows the reinforced bearings produced by 

BLADE SHARPENER 
AWARDED $10.00 PRIZE 

PUSH BACK 
AND FORTH 

MICA WASHER ''^'°o jJ 

BINDING POSTS FOR THE MOTOR 
LEADS INSULATED FROM METAL 

BI 
BATTERY. OR TRANSFORMER 

FIG.4 colts 

U-1 

brazing part of the bearing material to the standard at the point where the 
shaft hole is to be drilled. The oil holes are 1/16 of an inch in diameter. 
Care must be taken when measuring off the framing to give the gears the 
proper clearance. The gears used were brass spur gears, 24 pitch and with 
a 1/4 inch face. 01 has 12 teeth and is % inch in diameter, G2, 30 teeth, 
11/4 inches in diameter, G3 the same size as 01 and G4, has 48 teeth and is 
2 inches in diameter. The speed of the drill is 600 r. p. m., and power is 
from a 6 -volt battery. The drill is designed for light work such as drilling 

radio set panels.-WILLIS L. JONES. 

Hints for the Mechanic 

BLADE 

-FILE 

The illustration above shows the completed blade sharpener which can be used for sharpening the 
blades of scrapers, planes and the like, by means 
of an ordinary file. Expert results are easily 

obtained. 

THUMBSCREWS 

BRASS PLATE 

WOOD SCR1W5 

BOLTS 

This diagram indicates the apparatus with the 
blade removed. It will be observed that two 
thumb screws and a metal bar are employed to 
lock the blade to the face plate. These parts are 

made of steel. 

A New Department 
BEGINNING with the May 

number we started this new 
department-"Hints For the 
Mechanic," in which we intend 

to publish wrinkles useful to me- 
chanics in general. You can help us 
with this department by writing a 
brief description of your favorite 
shop wrinkle and sending this to the 
editor of this department, together 
with a pencil or pen and ink sketch 
of the wrinkle. The ideas published 
herewith will give you some idea of 
what we want. Our draughtsmen 
will make the necessary mechanical 
drawings, so you need not send us 
finished drawings. We will pay $10.00 
each month for the best Wrinkle 
or Hint sent in; others published will 
be paid for at space rates. Address 
all letters to Editor, Hints For the 
Mechanic Dept., in care of this mag- 
azine. 

The illustration below indicates the brass strip 
which is to be curved and fitted to the end plate. 
This holds the end of the file. The various holes 
are for positioning the file for different angles of 

the blade cutting edge. 

II/44124 1'/4t1Y4lY4l íl%841%8', 

14 A 

After this piece is made, bend it to the radius 
indicated at the right. 

. From a sheet 
of brass, cut 
the end plate 
as indicated 
at the right. 
When this 
apparatus is 
complete, 
placing t h e 
end of the 
file in one of 
the holes as 
shown in the 
first illustra- tion and 
rocking the 
file back and 
forth sharp- 
ens the blade. 

5 MOLES 
AT MI5 END 

% 

I 

k3/>t 14, 

The file hold. 
er is bent 
along the ra= 
dius indicated 
at the left. 
This might 
be a wooden 
block made 

as shown. 

(Continued on page 469' 
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The growing popularity of the bow and arrow has 
left certain big game hunters wavering between 
the rifle and the bow. The combination above 

should satisfy the needs of both.-H. Sibley. 

GIANT GOOSEBERRIES 

HANDY DUST 

By cutting 
along a dot - 
t e d line 
shown in the 
illustration 
here, an old 
frying p a n 
may be made 
into a useful 
dust pan. It may be 
painted to 
give it a neat 
appearance 
led any small holes may be filled with solder. 
Fig. 2 shows how the completed dust pan looks.- 

Mauro Feliciano. 

A n interesting 
way of growing 
giant gooseber- 
ries is by feed- 
ing the fruit 
with water. 
When the berry 
has just formed, 
place saucers of 
water under the 
branches so that 
the bottoms of 
the berries just 
touch the liquid. 
The fruits will 
absorb the water 
to a surprising 
extent and swell 
rapidly to a huge 
size. Berries 
treated in this 
way are excep- 
tionally juicy.- 
S. Leonard 
Bastin. 

PAN 

/I 
CUT OFF 

HERE 

FIG i 

FIG.2 

MILK BOTTLE HOLDER 

lock as indicated 

To prevent the 
theft of milk, a 
very .simple de- 
vice can be in- 
stalled on the 
porch as shown 
.in the above il- 
lustration. Pro- 
cure two pieces 
of steel and bend 
them as shown. 
Two holes are 
drilled near the 
top to hold the 
bolt and pad - 

in sketch. - E. J. Wilhelm. 

STEEL 
SUPPORTS 

BOTTLE 

TOP VIEW 

FIG. 2 

BIRD CAGE STAND 

-32 nob 
_ 1 

I REGO 

FIG.l FIG.1 

An ornamental bird cage stand can be constructed 
without much trouble by following the plans shown 

in this illustration.-M. N. Kirkwood. 

V 

I 

INNER TUBE REPAIR 

1 REOo 

It is often desirable to insert a patch inside of an 
inner tube as well as outside when repairing a 
large hole. To do this place cement around the 
hole inside to hold it in place.-L. C. Ferguson. 

DISPENSING APPARATUS 

To get the desired amount of solution from the 
bottle, you simply suck the fluid into the gradu- 
ated tube by a little pressure on the nipple of the 
hose. This solution is then drained by releasing 
the spring trip. The amount is accurate and there 
is no muss when using this device.-Raymond 

R. Roy. 

PROPAGATOR 

The propagator illustrated, will root cuttings of 
greenhouse plants very quickly. Two plant pots 
are used, one eight inches or more in diameter, 
and the other four inches. An electric light bulb 
is placed in the bottom of the large pot, agd the 
small one placed over it. The large pot is then 
filled with moss and sand.-Author send name. 

STIRRING ROD 

A stirring rod 
may be easily 
constructed by 
taking a piece 
of glass tubing 
a n d melting 
one end in a 
gas flame. The 
end is then 
drawn out and 
the fine point- 
ed end result- 
ing, fed into 
the gas flame 
until a round 
ball is formed 
on the end. 
The end may 
be flattened, to facilitate stirring. This may be accomplished by reheating the end and pressing 
it while soft against a piece of metal. The ad- vantage of this type of stirring rod is its lightness. -Author send name. 

GLASS TUBE 
FOR 2 HM 

TUBE 
SEALED 

HERE 

SCRUB BRUSH HANDLE 

sired length and may be 
desired. It should be 
quarters to one inch iron 

A small can- 
non may b e 
construct a d 

SPARK SLUG 
SPARK 

_ POWDER quite simply IL 
DRY 

from parts'.;. 
found around'_í, 
the garage. A 
spark plug and 
Ford spark 
coil are used. 
A piece of pipe 
is threaded to 
fit the spark 
plug, and the 
barrel thus 
formed is 
mounted in a wooden block. The spark plug, 
spark coil and batteries are connected together as 
shown. A small amount of gun powder is dropped 
into the barrel and a marble put on top.-Author 

please send address. 

An ordinary scrub- 
bing brush may 
be equipped with 
a handle to facili- 
tate scrubbing the 
floors, by con- 
structing a pipe 
handle as shown. 
The handle may 
be made any de - 

capped at the end if 
constructed of three- 
pipe.-M. Kesak. 

TOY CANNON 

MARBLE GUN BARREL 

BATTERIES 
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Edited by S. Gernsback 

SHOE LACE REPAIR 
Much trouble 
is often experi- 
enced with the 
metal tips corn+ 
ing off shoe- 
laces. The best 
way to fix 
them is to dip 
the laces in 
glue and then 
twist the ends 
to a point. 
When the glue 
has dried, the 
tips will be 
quite hard. - 
Ford Bentley, 
Reporter No. 

19883. 

VALVE KINK 

VALVE, 

'''C'UT SMALL HOLE LARGE 
TOVALVE 

TOOUGH ENTER AFTERIT FIXED IN 

PRESENT FORM 

If the valve 
stem has pulled 
out of one of 
your inner 
tubes, it may 
be repaired by 
the method 
shown at the 
left. A large 
washer and a 
piece of inner 
tube are placed 
over the valve 

INNER TUBE FIBRE stem as shown. 
VULCANIZED TO HOLD It is then in - 

VALVE STEM serted through 
LARGE RUBBER the hole cut in 
WASHER the inner tube. 

-A. M. Peterson, Reporter No. 20394. 

CUTTING GLASS TUBING 
A method of 
cutting large 
glass tubing is 
shown in this 
illustration. A 
string is placed around the 
tube as shown 
and worked up 
and down 
rapidly, until 
the friction 
causes the cord 
to begin to 
smoke. A drop 
of water is 
then dropped 
onto the heat- 
ed tubing, at 
the point to be 
cut. - V. Mc- 

Closkey. 
BLOCK PUZZLE 

Here is a puz- 
zle that will 
give you quite 
a lot of amuse- 
ment. The 
problem is to 
move the 
blocks, without 

--BOX jumping or 
raising from 
the bottom of 
the box, s o 
that the large 
square in the 
upper left cor- 
ner finally re- 
poses in the 
lower right 
corner. - Tru- 
man R. Hart. 

OFFICE HINTS 

BLOCKS 

Two pens 
placed in the 
holder enable 
one to write 
for a much 
longer time 
without d i p - 
ping the pen. 
A funnel can 
be easily made 
from an en- 
velope and a 
cork easily re- 
moved wr t h 
the wire hold- 
er shown.-Vernon 

BENT (\ Is'NIB SNP NIB 
WIRE hlr FIG 2 

END 
FILED 

FIG. t 

Miller. 

CORK CUT HERE 

ii 
'CUT OFF/ 

POINT 

FIG. 3 

STENCIL KNIFE 
A handy sten- 
cil knife can 
be easily made 
from a length 
of hacksaw 
blade, ground 
to the shape 
shown and 
sharpened. 
The blade is 
placed in a 
slotted wooden 
handle and 
fastened by 
means of wire. 
-Contributor 
send name and address. 

BRASS SPRING 
TO HOLD BLADE TIGHTLY 

HACKSAW BLADE -TEETH REMOVED 
GROUND TO SHAPE SHOWN 

AND SHARPENED 

REPAIRING 
SPOT ERASED 

TRACING CLOTH 

TRACING CLOTH 
When erasing 
on tracing 
cloth, a spot is 
often rubbed, 
removing t h e 

lustre and 
blotting if ink 
is applied. This 
difficulty may 
b e overcome 
by rubbing the 
spot with soap 
stone. - Leon- 
ard Keiser, Jr., 
Reporter No. 

27612. 

INK REMOVER 
It is often 
very difficult 
to remove ink 
stains fro m 
your fingers. 
This wrinkle 
explains how x- 
it may easily 
be done. Wet 

e a of b WET MATCH match and rub 
it over t h e RUBBED OVER 
spots. Wash INKSPOTS 
your hands in 
cold water and 
watch the ink 
disappear.- 
Mrs. Nina Jef- 

fers. 

EMERGENCY SOLDER 

ROLLED 
TINFOIL 

Emergency 
solder may be 
made, by roll- 
ing several lay- 
ers of tin foil 

ttogether. The 
;solder made in 

this way is a 
little harder to 
melt than ordi- 
nary soft sol - 

.der, but it 
r - 

WWI 4 ably inrves mla 
pinch. - Don - 

SOLDERING IRON' ald Kerst. 

MILK CAN OPENER 
An evaporated 
milk can open- 
er which has 
the added ad- vantage of 
sealing the can 
when not in 
use is shown 
in the illus- 
tration on the right. It is 
constructed of spring brass or any flexible mate- 
rial.-George D. Hugo. 

If a little sugar 
is added to ink, 
a copy of writ- 
ing may be 
easily taken off 
by laying a 
sheet of un- 
s i z e d paper, 
dampened with 
a sponge, on 
the written paper and 
passing lightly 
over it a flat 
iron very mod- 
erately heated. -Vernon 

Miller. 

COPYING INK 
SUGAR IN INK 

1 

! '--ORIGINAL 
WET SPONGE 

WATER PIPE 
To make a 
simple and 
cheap hook- 
ah or water 
pipe, secure 
a fruit jar 
and lid to fit; two 
wooden pipe. 
stems; rub- 
ber tubing; 
old pipe 
with a stein 
and a small 
amount of 
paraffin or 
sealing wax. 
It is assem- 
b l e d as 
shown in the 
illustration 
at the left. 

WRITING ON GLASS 
If a solution 
of three or 
four drops f:';= SOLUTION 
of glue in an 
ounce of water is 
spread on 
glass smooth- 
ly, and the 
glass laid in 
a horizontal 
position and 
allowed to 
dry, a lead 
pencil will 
be found to 
write upon 
the glass.- 
Homer E. 

Black. 

HANDY KNIFE 
A discarded ra- 
zor blade and a 
wooden handle 
fastened togeth- 
er as shown in 
the illustration 
on the left make 
a handy device 
for ripping 
seams and other 

HARDWOOD work in which it 
HANDLE is necessary to 

have a sharp 
knife. - Leo W. 

Born. 

SOLDERING IRON HEATER 
A device that is 
very handy for 
heating a small 
soldering iron 
can be easily 
constructed a s 
shown at the 
right. A small 
ink bottle with 
a cork and wick 
are used with al- 
cohol as a fuel. 
-Leon Fischer, 
Reporter No. -_--- _ 

29844. 

DISCARDED -- 
RAZOR BLADE 

SCREWS 

WICK .^ SOLDERING IRON 

TIN TUBE 

CORK 

+ NH BOTTLE 

ALCOHOL 
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DUNNINGER AND 
SPIRITUALISM 

Editor, SCIENCE AND INVENTION: 
Dunninger's Spiritualistic Investiga- 

tions are most disappointing. We, my- 
self and thousands of good United States 
citizens, would welcome exposés of 
spiritualistic fraud, if fraud there be. 
Most people have observed much of so- 
called spiritualistic "manifestations,"- 
phenomena anyway which they are 
anxious to know the how of. But Dun- 
ninger's explanations are worse than bad, 
-nonsensical, and' truly unscientific. 
They explain nothing. In a journal of 
your stamp, they are out of place. We 
know no more after than before reading 
his articles. For fifty or sixty years I 
have been studying spiritualism, along 
with other dark questions; and I have 
observed much that no Houdini nor Dun- 
ninger has so far explained, or ap- 
proached in duplication. And nothing I 
have learned indicates that they can ex- 
plain very much of the so-called "mani- 
festations." Yet I am not a spiritualist. 
With the great majority of thinking peo- 
ple, I must doubt until there be better 
evidence. But investigation that does 
not investigate, just wild guesses that are more 
foolish and unscientific than the thing investigated, -is not enlightening to the discriminating student. 

Dunninger's last article (May) tells us of the 
pictures on the back of vest, bolstered up with 
ventriloquism. This guess is plainly absurd,-too 
ridiculous for a place in SCIENCE AND INVENTION. 
The room, he says, was pitch dark, so dark no 
possible shadowy outlines of objects were visible. 
What sort of painted pictures could be seen in 
such darkness? What shining or phosphorescent 
coloring could produce the desired effect, and not 
fail, itself, to give sufficient light to give the whole 
scheme away? How many vests would be required, 
and how about changing to show so many "Heads?" 
The idea is far more ludicrous and unreasonable 
than spiritualism itself. Guesses more sensible and 
scientific are easily possible, if guesses were in 
order. Even the explanation of the voices via ven- 
triloquism, is not plausible. "Throwing the voice" 
is not a performance workable in the exact manner, 
and to the degree, that Dunninger assumes. It can- 
not successfully be done under conditions as be 
depicts them. I spent much of my younger life 
mixed up with stage "magic," and I should be able 
to guess, as Dunninger does, if guessing were good 
business. But it is not. The rule is that some 
"wise guys" of the audience always "know how the 
magician does his tricks;" but the rule is also, that 
not one in a thousand guesses correctly. Dunninger 
would sneer at such "wise guys," and yet he prac- 
tises the same conceit. 

Were I more literary, I might voice my opinions 
in terser terms, but I hope I have made myself 
plain. We still await, after all these years of 
boastful talk by self-styled exposers, for some real 
exposés of spiritualism and kindred subjects. 

F. L. UNDERHILL, 
Minneapolis, Minn. 

(The strange thing about Dunninger's Spiritual- 
istic Investigations is the fact that he has the 
evidence, indicating that the tricks that are exposed 
by him are actually used. Consequently he 
knows how the mediums do their work. Of 
course only unusual examples of deceptions have 
found their way. into these pages. Thus, simple 
effects in which the medium uses rubber gloves 
for producing wax hands, simple palming, in- 
dependent voices by the aid of a trumpet held to 
the medium's lips or produced by an assistant in 
the circle, lights floating about the room and 
dangling from the end of a collapsible cane and 
many other phenomena, are too well known to be 
given valuable space in a publication of this sort. 

Suppose that you mention the name of the 
medium and what you believe you saw. Perhaps 
we will be able to give you that medium's method 
of operation and also some information as to 
when, how and where that medium was exposed. 
Our files contain a great many names and lists of 
numerous effects. We, too, are anxious to obtain 
spiritualistic phenomena which are not fraudulent 
on their face. We likewise stand behind our offer 
of $21,000, $11,000 of which will be paid to any 
medium who will produce any effects which we 
cannot duplicate. 

Ventriloquism is aped to a great extent in 
spiritualistic circles. It is really remarkable how 
much easier it is to fool a person in the dark than 
in daylight. Suppose you try this simple stunt: 

Unknown to your spectators, pick up one of 
several trumpets, previously set at your feet, in 
a totally dark room. Whisper through the trumpet 
and at the same time direct the large end of the 
horn into different corners of the room. Your 
spectators will swear that the voices floated all 
about them. Perhaps because a human being 
cannot prick his ears in the direction from whence 
the sound is coming, he is completely fooled.- 
EDITOR.) 

SPIRITUALISM AND MAGIC 

Editor, SCIENCE AND INVENTION: 
I am very much interested in all articles in your 

magazine and, because of having Magic as my 
hobby, naturally enjoy all items related to this. 

I have enjoyed the spiritualistic articles and also 
those on Astrology. I am sorry to see that the 

SCIENCE AND INVENTION desires to hear from its readers. It 
solicits comments of general scientific interest, and will appreciate 
opinions on science subjects. The arguments pro and con will be aired 
on this page. This magazine also relishes criticisms, and will present 
them in both palatable and unpalatable forms. So if you have anything 
to say, this is the place to say it. Please limit your letters to 500 
words and address your letters to Editor-The Readers Forum, c/o 
Science and Invention Magazine, 230 Fifth Avenue, New York City. 

IN OUR 
SEPTEMBER ISSUE: 

THE RADIO GHOST, by 
Otis Adelbert Kline. You 
can not fail to remember 
"The Malignant Entity," 

by this well-known author. Here he has 
outdone himself in an original story, never 
published before, which shows you all of 
the wonders of radio when used for malig- 
nant purposes; a story so thrilling, yet 
so pregnant with possibilities, that 
shudder to think that the same instru- 
mentalities which we actually have today might be put to use by some one with 
a criminal mentality. 

THE MALIGNANT FLOWER, by An- thos. This story, which has just come to 
us from Germany, is a little literary master- 
piece and scientific gem. There are many flowers and plants that catch not only flies 
and other insects, but small mammals as well. There is, therefore, no reason to doubt the existence of such plants. This story is so unusual and so excellently told, that we have no hesitancy in calling your particular attention to it. 

THE STONE CAT, by Miles J. Breuer, 
M.D. "but this (Lot's) wife looked back 
from behind him, and she became a pillar 
of salt." Thus reads the Bible (Genesis 
xix:26). In reading this story by the author of "The Man with the Strange 
Head," you will instinctively think of 
petrified forests and prehistoric animals, 
many of which can be found in our 
national museums. We simply mention 
this to show that the idea of petrifying 
human beings is, after all, not so far- 
fetched. 

THE WAR OF THE WORLDS, by H. 
G. Wells. In the second installment we 
find the Martians in possession of the 
earth. By means of their superior intelli- 
gence and their death -dealing war imple- 
ments, they have thoroughly subjugated 
everybody. The author describes graphic- 
ally what might happen on earth should 
any nation be able to acquire such power. 
You will read with intense interest the 
concluding part of this great scientifiction 
story. 

And many other new stories of unusual 
interest. 

articles by Dunninger on spiritualism have been 
dropped and hope that they will soon re -commence. 

Believing all spiritualism to be a fraud, I will 
herewith give my theories as to how people delude 
themselves with some of the phenomena. For 
instance hallucinations, where visions of the de- 
parted come to the living, they are most likely a 
result of continually brooding over the loss of the 
dear friend who comes in the vision and, through 
something akin to auto -suggestion, you believe you 
see said friend, thereby employing your imagination 
and brains not the spirit of a dead person. If there 
are any messages obtained while the medium is in 
a "trance," which are not fraud (this I greatly 
doubt), they could be the result of the subconscious 
mind. As to "ghosts," I entertain the same theory 
as with hallucinations-that it is due entirely to the 
person's imagination greatly aided by the "ghostly" 
surroundings. I believe that all written messages 
from the dead are also frauds, the same as "spirit - 
photography" and the like. 

Will SCIENCE AND INVENTION please 
explain how a person can apparently 
"take off a thumb" which some spiritual- 
ists claim dead people's spirits have 
given them the power to do? 

Why does not SCIENCE AND INVENTION 
publish a book of their Dunninger's, and 
Rinn's, etc., Spiritualistic Investiga- 
tions? Another book that I am sure 
would be well appreciated is one con- 
taining all of the best tricks published in 
SCIENCE AND INVENTION Magazine. I, 

for one, like to obtain clippings on Magic 
and do not like to deface magazines to 
obtain them. 

Giving my best wishes to this maga- 
zine for their fine work in exterminating 
those charlatans who claim to do the 
supernatural as in the case of mediums 
who claim to leave a power with which 
to communicate with the dead, I wish 
this magazine and its helpers continued 
success. 

ROLAND E. BURDICK. 
De Ruyter, N. Y. 

(We have not as yet seen any 
medium capable of "taking her thumb 
off." Some mediums might employ the 
thumb trick described in the first issue 

of "Popular Magic." 
We may publish a book of Spiritualistic In- 

vestigations at some future date. Two books on 
the subject of Magic have already appeared. These 
are available directly from your local news agent. 
The name of the books is "Popular Magic," 
volumes one and two- The first contains tricks 
by Mr. Dunninger and various other authors and 
the second was written exclusively by Mr. Dun- 
ninger. The books are of the same size as this 
magazine and contain 112 and 96 pages respec- 
tively. It would be wise for you to get both of 
them if you are interested in Magic. 

We do not assume that the average medium is 
suffering from hallucinations. The term hallucina- 
tion is generally applied to a disorder of the 
nervous system, in which objects which have no 
reality are perceived. But you yourself can close 
your eyes and recall the visions of perhaps a scene 
down by the village brook in the summer time 
when you enjoyed yourself, swimming in a shallow 
pool, or you might likewise recall some event in 
your childhood school day life, in which the mental 
vision appears quite real. This cannot be classed 
as hallucination. 

Automatic writings are of course the result of 
subconscious action or at least that is our as- 
sumption.-EDITOR.) 

A BRICKBAT 

Editor, SCIENCE AND INVENTION: 
Just a hint or two from an old reader. I agree 

with G. Nazaretian's letter of the March issue. 
You claim you publish new stuff. Evidently you 
have a poor filing or indexing system. Take, for 
example, the October, 1925, issue, page 533; and 
the March, 1927, issue, page 1028. You have an 
article in each of these issues showing how to in- 
sulate a pair of pliers with a piece of rubber tubing. 
The only difference I can see in both these articles 
is the wording of same. Now here is where the rub 
comes in. The average experimenter has no rubber 
tubing. It comes in different sizes and is quite 
expensive and it is not easily obtainable. So he 
uses rubber tape which, in my opinion, is much 
safer and affords a much better grip due to the 
overlapping edges of the tape. 

And another howl about this fiction story problem. 
I've read SCIENCE AND INVENTION and the Ex- 
PERIMENTER for many a moon, but have never read 
one of its serial stories and never will. I'll admit 
that Mr. Cummings is quite a clever writer and that 
his stories require quite some brain work on his 
part. The only fiction I ever read were short 
stories. (Dr. Hackensaw's Secrets and others.) I 
would like to see the short stories published in 
preference to the serial type of story. But please 
do not publish both and so waste a lot of valuable 
space. 

Wirekraft and Matchcraft is not so hot. The 
results are crude and not ornamental. The Model 
Department is O. K. Why not publish plans and 
specifications of some of the models that have won 
cups? F. A. JUSAITES. 

(Rubber tubing can ordinarily be procured in 
any drug -store as well as in any rubber store. 
Contrary to your statement, it is not expensive. 
As a matter of fact, rubber tubing is considerably 
cheaper than rubber tape. Your suggestion for the 
use of rubber tape as a means for insulating the 
handles of a pliers is practical and we are glad to 
pass it along to our readers. 

You will note that SCIENCE AND INVEN- 
TION magazine has discontinued the serial fiction 
stories for the present. The short stories now 
appearing are by different authors. The Match - 
craft Department is also discontinued. Again we 
would advise that you have evidently paid very 
little attention to some of the Matchcraft construc- 
tions. Most of them are remarkably beautiful and 
ornamental. We hope that Wirekrafters will take 
a tip from Matchcrafters and improve their con- 
structions. 

(Continued .m page 41",4) 
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AT a recent meet- 
ing of the New 

York Electrical So- 
ciety, Dr. Rentschler, 
research engineer of 
the Westinghouse 
Lamp Company dem- 
onstrated the principles 
of his "radio" or 
high frequency fur- 
nace. A disk of metal- 
lic tungsten, among 
the most infusible of 
all metals, was heated 
white hot .in an in- 
stant by the invisible 
rays. Chemical reac- 
tions, hitherto only 
possible in a vacuum, 
were initiated by radio 
waves. The furnace is designed to concen- 
trate large amounts of radio power within 
a small space. 

Certain metals, although well known to 
chemists, cannot be prepared usefully in 
metallic form by ordinary methods, because 
these metals are combustible when in fine 
powder, oxidizing rapidly in the air when- 
ever they are heated. By conducting the 
heating of these remarkable inflammable 
metals with radio power and in a vacuum, 
Dr. Rentschler has made them in metallic 
form and in some quantity. Two of these 
metals, thorium and uranium, belong to the 
group of radioactive metals, which includes 
radium. Now that the use of the vacuum 
furnace has made these particular metals 
available, they are expected to find uses in 
industry. 

Another use of the "radio" furnace is to 
turn metals like gold and silver into gases, 
so that their individual atoms can he weighed 
and studied. These metallic atoms are so 
tiny that more than ten thousand billion 
billions of them are necessary to make one 
ounce. Some of them are capable of exist- 
ing in free condition only for ten thou - 

The "Radio" 
Furnace 

Invisible Rays Produce Intense Heat 

The high fre- 
quency gener- 
ator used in 
the Westing- 
house Labora- tories, is 
shown in the 
photograph at 
the left. Dr. 
Rentschler, re- 
search engi- 
neer of the 
Westinghouse 
Lamp Co., ap- 
pears at the 
control panel. 

HIGH MERCURY SPARK 
FREQUENCY GAPS 

CHOKES 

HIGH VOLTAGE 
TRANSFORMER 

HIGH FREQUENCY FURNACE 
-t \\ 

\y 

CONDENSER 
SWITCHES 

The apparatus and connections used in the high frequency 

Dr. Rentschler 
is shown at 
the right dem- 
onstrating the 
principles of 
his high -fre- 
quency fur- 
nace. The mer- 
cury spark 
gaps, two of 
which were 
used in the 
demonstration, 
may be seen 
at the extreme 
right of the 
photograph. 
Three of the 
novel furnaces 
may also be 
seen, two have 
been placed in 
evacuated glass 
bulbs and the 
other appears 
above Dr. 
Rentschler's 
right hand. 
(Note the small 
portable high 
frequency gen- 
erator on top 
of which the 
mercury gaps 

are placed.) 

furnace are shown in the above diagram. 

sandths of a second or less. Nevertheless, the 
high frequency furnace permits them to be 
studied and weighed with results of impor- 
tant value, to atomic science. 

A high frequency current, derived from 
a high -voltage transformer, is passed through 
suitable chokes and a condenser to the spark 
gaps and then to the high frequency coil, 
which constitutes the furnace. In the ex- 
periments carried out at the Westinghouse 
Laboratories, six mercury spark gaps were 
used. These gaps were connected in parallel 
so that the amount of current delivered to 
the furnace might be controlled by throwing 
a switch, connecting or disconnecting one 
or more of the gaps. An evacuated bulb 

containing a small 
amount of potassium 
in metallic form was 
placed within the high 
frequency furnace and 
in a few moments be- 
came coated with the 
silvery metal. The 
demonstration was 
carried on in a totally 
dark room and was 
spectacular to say the 
least. The high fre- 
quency coil used in 
the above experiment 
was not placed within a 
vacuum but was simply 
in the open air. A port- 
able high frequency 
generator was used. 
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The completed portable set is shown above, 
ready to be taken to the country. The small 
size of the receiver may be judged from the 

photograph. 

NOW that vacation time is with us 
again, the radio fan will want a 
set that he can take away with 
him. One that will tuck away in 

a corner if need be, and be ready to oper- 
ate the minute the case is opened. If the 
directions given in this article are carried 
out, the builder will find that, with a few 
tools, it is easy to construct this three 
tube set, all in a small week-end case, 
measuring 14" long by 9%" wide, and 5" 
deep. A case of this sort costs about two 
dollars at most stores. If the dimensions 
are a little larger than those given the set 
will work the same, but the builder should 
not try to crowd the parts into a smaller 
housing. 

USES BOX LOOP AERIAL 

The feature of the set is the box loop, 
which is made on a frame 'of thin card- 
board using Litz wire. The frame is 13'4" 
high, 8/" wide, and 114" deep. By spac- 
ing the turns correctly, it is possible to 
wind 18 turns of stranded or Litz wire, 
tapping the winding at the center, or ninth 
turn. Allow about one foot of wire for 
each lead for the necessary connections. 
The finished loop is then placed in the 
cover of the case and held down with sev- 
eral strips of adhesive tape. 

THE PANEL 

Next cut out the panel. Bakelite, hard 
rubber or Celoron can be used, but for our 
purpose three ply wood will do just as well. 
Notice that the panel has been cut away to 
allow for insertion of three 199 type tubes. 
The panel is easly cut out. Mark off the 
lines as given in the drawing, drill a small 
hole, and then using a jeweler's saw, cut out 
this strip. The resultant neat, even edges 
are not the ragged result that would be ob- 
tained if other home-made methods were 
used. The sides of the panel should be drilled 
with mounting holes, but it will not be found 
necessary to place screws on the top and 
bottom also. Therefore, glue two sticks, 
one on each side of the case, to match up 
with the holes, so that the wood screws can 
be inserted when all of the apparatus has 

been mounted on the panel. The drawing 
gives the proper location of the various in- 
struments which are to be mounted on the 
front panel. 

USE SHOCK -PROOF SOCKETS 
The cushion sockets are mounted in the 

case on a small baseboard, the same size as 
the front panel, and placed right under the 
cut-out space on the panel. In this manner 
they ride along when the set is being carried, 
and do away with hum and tube noise. The 
two audio -frequency transformers are also 
mounted upon this board. 

There is no magic about the set or the 
circuit. It is just the first part of a standard 
super -heterodyne, with all the selectivity, less 
the extreme D. X. powers of the big 8 -tube 
super. The two stages of audio amplification 
will provide sufficient volume to operate the 
small speaker, which is about as large as a 
tea cup. It may be well to try a number of 
different units until the best one is found 
which suits the builder's requirements. 

If the builder so desires, he may make a 
folding loud speaker to go with his portable 
receiver. These loud speakers can be made 
of cardboard or some thin metal, and fold 
up similar to the bellows on a camera. An- 
other good idea is to construct four or five 
circular bands of metal and arrange them in 
the fashion of a telescopic drinking cup. 

A view of the completed set with the cover throw* 
back is shown in the photograph above. Note that 
the "B" and "C" batteries have been tied in place 

with ordinary shoe laces. 

These loud speakers take up relatively 
little room, and yet are quite efficient. 

SINGLE DIAL TUNING FEATURE 
The main tuning condenser, in fact 

the only tuning control, is the variable 
condenser of .0005 microfarad capacity. 
The small condenser of .00005 micro - 
farad capacity is used to control regen- 
eration, and may be left in a more or less 
permanent position. It can be adjusted 
for most stations on an average setting, 
and left there, the real tuning being ac- 

An interior view of the cabinet is shown at 
the right. Note the placement of the "B" 
battery and the loud speaker compartments. 
The cabinet has been lined with cretonne. 

A Compact 3 -Tube 
Light Weight and Simple Design Make 

By HERBERT 

complished with the twin -rotor condenser, so 
that it is really a one dial set. The standard 
dial will not fit in this particular set, since 
there is not room enough. A standard Bake- 
lite or hard rubber knob is substituted in- 
stead, and the stations recorded directly on 
the panel with white pencil or white ink. 
This makes it possible to turn the dial 
directly to the station wanted. 

INSTALLING "B" BATTERIES 
The installation of the "B" batteries is 

quite simple. The case is divided off with 
one quarter inch wood, as shown in the 
photograph. First, place a strip from the 
bottom of the case righ up flush with the 
top. This holds the bottom of the panel in 
place. The center strip is placed 4%" from 
the side on which the handle is mounted, 
and serves as a separator for the batteries. 
Perpendicular to this another small strip is 
arranged, which forms the top of the com- 
partment used for the loud speaker. Three 
"B" batteries are placed in the compartment 
to the left (under the panel), and three "C" 
batteries are placed over these. The "C" 
batteries are used, in this instance, as "A" 
batteries. In the right hand compartment 
one "B" battery and one "C" battery are 
placed, and directly under these, the small 
speaker or speaker unit. The appearance of 
the set will be considerably enhanced if the 
speaker compartment is covered with a small 
piece of silk stretched over a frame and 

fitted in properly, as shown. After the bat- 
teries have been stacked up, you will find 
that a piece of cord looped from top to 
bottom and over these batteries, will hold 
them all in place when properly tied. It 
is a good plan to provide a small jack 
connection as shown, since this allows for 
the insertion of head -phones, when de- 
sirable. The necessary battery connections 
are brought out in the usual manner with 
flexible wires, attaching to each one a 
metal battery tag. 

If you have carried out the plans care- 
fully you will find that it is possible to 
place three "B" batteries on top of each 
other, binding posts facing you in the space 
to the left underneath the panel and after 
placing a piece of cardboard over all of 
these posts to place on top of this assembly 
two "C" batteries which in this case are 
used as "A" batteries. In the right-hand 
section under the panel, just enough room 
will be found for the insertion of another 
"B" battery, posts facing outward, and 
another "C" battery, posts also facing out. 
Then on top of both these batteries, and 
in the cardboard case in which it is sup- 
plied, a three cell flashlight battery is 
placed, which is used as a "C" battery. 
These batteries are also held in place with 
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Portable Receiver 
This Set an Ideal Vacation Companion 
E. HAYDEN 

a piece of wrapping cord. Now, in the 
bottom section, which is scarcely larger than 
your fist, the loud speaker is installed and 
the wires suitably brought up to the panel 
for the purpose of connections. At first 
glance this will probably seem impossible, 
since the space is so small, but a small unit 
will just fit in this compartment. 

MOUNTING THE APPARATUS 
In connecting the apparatus, it will be 

found best to mount the sockets first on the 
baseboard, getting them in line with the 
panel cut-out section, so that the tubes will 
be in line. The two audio -frequency trans- 
formers should be placed at right angles at 
the extreme right-hand side of the baseboard. 
Do not mount them too close together, for 
aside from the magnetic feed-back to be ex- 
pected, you will not have enough room for 
the small jack on the panel, which normally 
fits in between the two transformers. All 
of the necessary connections to the sockets 
and transformers should now be completed, 
using bus bar wire for the purpose and 
soldering every connection. Then drill two 
holes through the baseboard and the cabinet, 
fitting two 3/16 machine screws through 
these holes, screw heads on the outside and 
tighten up on the baseboard with suitable 
nuts so as to hold this assembly fast to the 
case. 

Next mount the apparatus specified on the 
panel, connecting this where possible with 
bus bar and the connections that necessarily 
lead to the baseboard with flexible insulated 
wire, so that you can check everything before 
screwing the panel in place. Before testing 
the receiver check all wiring to make sure 
that no mistakes have been made. Insert 
the tubes in the sockets and connect the 
"A" battery to the "B" battery terminals. 
If the tubes light when the "A" battery is 
connected in this manner it indicates that 
a short circuit exists between the "A" and 
"B" batteries. 
BUILDING YOUR OWN CARRYING CASE 

If the builder thinks that the cost of the 
set would be prohibitve, he may build his 
own carrying case. If care is exercised 
in its construction, there is no reason why 
a very neat job should not result. The case 
is best made of some soft ply wood, cut to 
the dimensions shown in the diagrams. All 
corners should be carefully glued and after- 
wards secured with screws. The pieces to 
be glued should be allowed to set over night 
in some out of the way place so that there 
will be no danger of them moving. It is 
well to place a heavy weight upon them in 
order to allow the glue to set better. After 
the case has been completed, it may be cov- 
ered with oil cloth or leatherette. This 
should be glued fast and it is well to cover 
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A picture diagram of the necessary connec- 
tions is given above. The simplicity of the 
circuit makes it ideal for portable use and 

should appeal to all radio constructors. 

the corners with small 
brass caps. If the builder 
wishes, he may use a 
larger size cabinet so that 
his folding loud speaker 
may be incorporated with 
the set. 

If you carry out the 
construction as suggested, 
you will have a very fine 
portable receiver with vol- 
ume enough for a small 
room with the little 
speaker, or if desired, on 
occasion, the use of head 
phones through the 
agency of the panel jack. 
The receiver is entirely 
self-contained. All of the 
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Above the receiver is shown in operation. It is practically a 
one dial control set as most of the tuning is done with the 

large variable condenser. 

Another interior view of the set, with the 
panel removed, is shown in the above photo- 
graph. The battery and loud speaker compart- 
ments are constructed from one -quarter inch 
soft wood. The loud speaker compartment 
is placed in the lower right hand side of the 
cabinet and battery compartments above and 

to the left of the speaker. 

The front panel layout is shown above. Note 
that a section has been cut out to allow for 
the projection of the three tubes. The panel 
itself is small, measuring but nine by five and 

one-half inches. 

necessary apparatus which includes the re- 
ceiver proper, all batteries and loud speaker 
have been included. It has been tested under 
some poor conditions, in the center of steel 
,buildings, down in the subway, and in other 
places where one would not expect it to 
work at all, but it has performed very well. 
It is really very easy to operate. One simply 
opens the case, stands it up on end, turns 
on the rheostat, swings the loop a little and 
sits back to enjoy the program. The set 
should be a great companion for week-end 
trips or for the baseball scores in your office 
during the summer months. 

It is easy to carry and also easy to operate. 
Do not treat it roughly. 

LIST OF PARTS 
3 UX 199 type tubes. 
3 cushion sockets. 
1 3"dial. 
1 small jack. 
1 30 -ohm midget rheostat. 
2 6-1 ratio audio -frequency trans- 

formers. 
1 .00025 mfd. fixed condenser. 
1 2-megohm grid leak. 
1 .00005 mfd. balancing condenser. 
1 .0005 mfd. twin -rotor variable con- 

denser. 
1 small loud speaker. 
4 "B" batteries. 
3 "C" batteries. 
1 flashlight battery. 
1 package battery tags. 
1 package flexible hook-up wire. 
1 can of glue. 
Necesary wire for loop, screws, etc. 

Naines of manufacturers of parts 
supplied upon request. 

TOOL LIST 
Pliers, several kinds. 
Screw drivers, several sizes. 
Hammer, hacksaw and blades. 
Hand drill. 
Twist drills, several sizes. 
Scriber. 
Center -punch. 
Soldering iron, electric or other type. 
Wire solder, self -fluxing or plain 

solder and non -corrosive flux. 
Rule, steel or wood. 
Center finder for dials. 
1 three or four cornered reamer and 

handle for expanding panel holes 
for shafts, jacks, etc. 

1 Jeweler's saw. 
Small tool and awl handle very useful. 
Volt and ammeters for testing set, 

batteries, etc. 
1 Countersink. 
1 Adjustable template. 

LOOP 
2NEU. 
00025 MIT 

b b 

- +"A '13~45 'f)+90 'C= SPEAKER 
C+ 

The schematic diagram of the receiver is 
shown here. Note that the loop has been 
tapped at the ninth turn and that the tap itself 

is connected to the A -plus. 
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Recent Loud Speaker Developments 

THERE are two factions working on the 
new development of distortionless loud 

speakers at present. One of these factions 
uses the principle of a large diaphragm. This 
is the well known cone shaped loud speaker. 
The other faction working on the develop- 
ment of loud speakers uses a small dia- 
phragm, and a very long horn. An ex- 
ample of this type of horn is the exponential 
phonograph horn. Recent developments in 
the radio line have resulted in horns 7 feet 
long or more shaped so that they will not 
take up too much space. The horn in the illustration above measures 24 inches long 
and 19 inches high. It tapers quite regu- 
larly from the mouth to the small end. 

HIGH SPEED TUBE TESTER 
IN the manufacture of radio tubes, one of 

the most important operations is the final 
electric test to reject the inoperative tubes, 
and those that are not satisfactory for set 
operation. The time required to do this by 
hand is considerable. A new machine has 
recently been developed to do this automatic- 
ally. The machine consists of several test 
circuits and an electrical control board, con- 
nected to mechanical apparatus, which con- 
nects the tubes in succession to the various 
circuits. A mechanical device conveys the 
rejected tubes away from the machine. 

The new high 
speed automat- 
ic tube tester 
is shown in ac- tion below. 
This tester re- 
jects any tubes 
that have brok- 
en filaments, 
poor oscilla- 
tion or leaks. 

ANEW invention 
called the Expo- 

nential" horn, which 
said to broadcast the nat- 
ural human voice or tones 
of musical instrument 
without distortion for the 
greater part of a mile: 
received its first public 
test recently. Engineers,1 
music critics, and newsi 
paper representatives were 
present at the demonstra-, 
tion, and were surprised 
at the results. The se -i 
cret of the horn's volume 
lies in a mathematically 
precise enlargement of 
the tone chamber. 

AUTOMATIC RECEIVER 

A new loud 
speaker horn is 
shown at the 
left. Because 
of its peculiar 
shape, it has a 
total length of 
7 feet. Photo 
courtesy Feder- 
al Radio Corp. 

The new "Ex- ponential" 
horn is shown 
in this illustra- 
tion. The ad- 
vantages claim- 
ed for this 
horn are great 
volume and 
natural tone. 

The unit used in the 
n e w "Exponential" 
loud speaker is 
shown in this illustra- 
tion. It is remark- 
able how much vol- 
ume is obtained with 
this horn, with no 
more power than the 
ordinary speaker re- 
quires. The unit 
shown is of the mov- 
ing coil type, but any good unit would 

serve the purpose. 

The new automatic receiving set 
installed in the Bureau of Stand- 
ards, is shown here. It operates 
entirely without the aid of human 
hands and is capable of tuning 
in twelve did'erent stations. Dr. 
L. W. Austin appears here with 

the receiver. 

Photo courtesy Westinghouse Lamp Co. 

THE Special ,Radio Research Laboratory 
of the Bureau of Standards has recently 

designed and put into operation the only 
automatic receiving set in the world. I 
operates without any human aid and is cap- 
able of tuning in twelve different stations, 
some of which are European. The illustra- 
tion above shows Dr. L. W. Austin, head 
of the Special Radio Transmission Research 
Laboratory, inspecting the apparatus as it 
has been set up in one of the laboratories 
of the Bureau of Standards. This receiver 
is a good example of the remarkable work 
that has been done by this department of 
the United States Government. Dr. Austin 
is one of the leading authorities on statici 
in this country and has recently plotted 
graphs of the comparison of static strength 
to thunder storms. These graphs show that 
there is a direct relation between static and 
thunder storms. 
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RADIO ORACLE 
In this department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed 
to this department cannot be answered free. A charge of 50e. is made for all questions where a personal answer is desired. 

LOUD SPEAKER COUPLING 
(568) F. Martin, White Plains, New York, 

writes as follows: 
Q. 1. I am using a UX-171 tube in the second 

audio stage with 180 volts on the plate. What is 
the best method for coupling the loud speaker to 
the set under these conditions? 

A. 1. What is known as the choke and conden- 
ser method of coupling invariably works best in 
this case. The choke coil should have an inductance 
of 10 to 30 henries and should not exceed 1,000 
ohms D.C. resistance. The fixed condenser should 
have a capacity of 4 to 8 microfarads. By refer- 
ring to the diagram appearing on this page you 
will readily see the necessary connections for this 
type of coupling. 

4-8 MF 
INPUT 

10-30 HENRIES 

B- 
o 

The connections for choke coil 
coupling are shown above. 

LOUD 

SPEAKER 

I 
loud speaker 

POWER TUBE USAGE 
(569) J. Dunlap, Marquette, Wisconsin, writes: 
Q. 1. In my present set, which I wish to mod- 

ernize, T ans using a UX-201-A tube in the detector 
socket and a UX-112 in the first audio stage. The 
other tubes are UV -201 -A's. What improvement 
in the tube arrangement or type can you suggest? 

A. I. The UX-112 tube is designated as a power 
amplifier tube for the output stage only. The other 
tubes as used are correct. 

Q. 2. What changes must be made to employ a 
135 -volt plate battery instead of the 90 -volt battery 
1 now use? 

A.2. None, if the set is designed to employ 135 
volts on the output stage and a tube that requires 
that plate voltage is used. However, do not forget 
that an output tube also requires a certain C bat- 
tery voltage. 

ADDING R. F. AMPLIFICATION 
(570) E. W. Burwon, Houston, Texas, writes: 

Q. 1. Several months ago I built a three -tube 
receiver employing a regenerative detector and two 
stages of transformer coupled audio. The Hartley 
system is used in the detector. I would like to add 
a stage of tuned radio frequency amplification. 
Could this be done? The primary coil consists of 
fifteeen turns and the secondary- of sixty-two turns. 
Both are wound on the same form and the secon- 
dary is tapped at the thirty-first turn. A .0005 
mfd. variable condenser is shunted across the entire 
secondary winding. 

A. 1. Radio frequency amplification may be 
added to your present receiver by using the follow- 
ing: Wind a fifteeen-turn primary and a sixty -two - 
turn secondary on 2'/z -inch tubing, separating them 

inch, using No. 22 D. C. C. wire. The winding 
should not be tapped and should be shunted by a 
.0005 mfd. variable condenser. 

REJUVENATING STORAGE BATTERIES 
(571) S. T. Virtue, Deposit, New York, writes: 

Q. 1. I have a lead -acid storage battery which 
has been giving me excellent service for three 
years; recently, however, the battery has seemed to 
lose its ampere hour capacity and is unable to de- 
liver or take an appreciable charge. Can you help 
me in this matter and possibly suggest a remedy.? 

A. 1. Storage batteries sometimes lose their 
capacity because the active material has fallen from 
the plates. This effect will be disclosed by the in- 
ability of the battery to deliver or take a charge. 
The remedy is to replace the worn-out plates with 
new ones. A hopeless case is the short-circuited 
cell of a storage battery. Sometimes the material 
that has fallen off the plates piles up under them 
and short circuits them, thus causing one or more 
of the cells to lose its voltage or to lose its charge 
rapidly. Occasionally a battery which has no short- 
circuited cells, or does not lose its charge, cannot 
be charged to the usual specific gravity. Sometimes 
batteries iii this condition can be revived. The 
following treatment can be used where the plates 
of a cell are still in good condition but have be- 
come sulphated and hardened. All the acid, in the 
first place, must be taken out of the cell. New 
acid is then added and the battery charged. At 
first, the battery must be charged slowly. When 
the specific gravity has reached its maximum value, 
the charging of the battery should be stopped and 
all the acid should be drained from the cells. Then 
they may be refilled with distilled water and the 

battery discharged through a six -ohm resistance 
which is placed across the terminals. This dis- 
charging operation will require about 24 to 36 
hours. After discharging, the battery should again 
be charged for about 12 hours at not over 10 am- 
peres and then the charging should be continued at 
a much slower rate for about 15 to 24 hours more 
for the purpose of removing any excess of acid from 
the plates and to take the sulphate deposits from 
them. This process should be repeated at least 
twice and possibly three times, removing all the 
water remaining in the cells and refilling them with 
fresh distilled water. After this the cells may be 
filled with a new acid solution which should have a 
specific gravity of 1.200 or 1.250. As soon as the 
new acid solution has been put into the cells the 
gravity of the electrolyte drops to some extent, 
due to absorption by the plates. The gravity rises 
again as soon as the battery is charged. The charge 
should be continued until the gravity test is nearly 
up to the value stated above. The cells of the bat- 
tery are then ready for service. 

OSCILLATION AND BIAS TEST 
(572) A. R. Andrews, Albany, N. Y., writes: 
Q. 1. Can you give me a simple test for oscilla- 

tion and for proper grid bias regulation on the 
last audio tube? 

A. 1. For the convenience of those who may find 
it necessary to frequently test oscillators, a device, 
the circuit for which is shown on this pa;;c, will 
be described. The tester consists merely of a gal- 
vanometer, a shunt resistance, a rectifying device 
and a pick-up coil. It can be used to determine 
whether or not the oscillator is functioning prop- 
erly. The set should be turned on and the pick-up 
coil of the tester loosely coupled to the oscillator 
coil in the receiver. The galvanometer should 
show a reasonable deflection over the entire range 
of rotation of the oscillator dial. The pick -tip coil 
of the tester can be of any convenient size and 
number of turns; 15 or 20 turns will suffice. A 
milliammeter with a maximum reading of less 
than 10 milliamperes or a high-grade, sensitive volt- 
meter can he substituted for the galvanometer if 
desired. 

It is possible to determine by means of a direct 
current milliammeter, having a full scale reading 
from 10 to 25 milliamperes, the correct value of 
"C" battery voltage to use on the last audio tube. 
The milliammeter should be connected in series 
with the plate circuit of this tube as shown in the 
diagram, Fig. 2. The "C" battery should be 
varied in steps of about one-half volt until the 

The hook-up and apparatus used for the oscillation 
and proper bias tests appear in the above diagrams. 

deflection of the milliammeter pointer about its 
normal mean position is zero or is very small while 
the signal is being received. If the milliammeter 
pointer kicks upward, the grid bias is too low and 
if it kicks downward, the grid bias is too high. 
If it is found impossible to adjust the "C" battery 
so that the pointer is steady, the plate voltage should 
be raised and the "C" battery again adjusted as 
before. If the plate voltage previously used was 
the maximum specified by the tube manufacturer, 
a tube having a greater power output should be 
used. 

CARTRIDGE RECTIFIER 
(573) H. Erickson, Miami Beach, Fla., writes: 
Q. 1. Will you publish the diagrams showing 

how the Raytheon "A" rectifier cartridge can be 
used as a half and full -wave rectifier for charging 
storage batteries. Upon what principle do these 
units work? 

A. I. The Raytheon "A" unit affords a uni- 
directional conduction without attention of any kind. 
Rectification is secured by the close association of 
two metallic conductors suitably arranged with a 
non -conducting agent, which combination serves to 
reduce the resistance to the flow of current in one 
direction, while the resistance to the flow of current 
in the reverse direction is extremely high. On this 
page you will find illustrated the schematic dia- 

grams for half -wave and full -wave rectification, 
using the cartridge rectifiers. The small end or pin 
of the cartridge is the cathode, and should be con- 
nected to the positive side of the output circuit, 
while the body is the anode, and should be con- 
nected through the transformer secondary to the 
negative side of the output circuit. The transformer 
may be of any type giving suitable regulation and 
secondary voltage. The secondary voltage should 
lie approximately nine volts under no-load condi- 
tions, with the transformer connected to a stand- 
ard 110 -volt lighting circuit. A variation of line 
voltage of front 105 to 115 should not vary the 

110 V. 

A.C. 

110V. 

A. C. 
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The schematic diagrams for half and full -wave 
rectifiers using the Raytheon "A" units are shown 

above. 

secondary voltage to such an extent that it will rise 
higher than 9.5 or drop lower than 8.5 volts. Under 
no circumstances should the design and regulation 
be such that a current flow greater than 2.5 am- 
peres can take place with a line voltage of 120 
applied to the primary. If a charging rate higher 
than the full 2.5 amperes is desired, it may be 
obtained by using two of the "A" rectifier cart- 
ridges, or the full -wave double "A" Raytheon, with 
a full -wave transformer. A charging rate of four 
to five amperes may be easily and economically 
obtained by this means. 

A. C. TRICKLE CHARGER 
(574) G. Larsen, Pittsburgh, Pa., asks: 
Q. 1. Can you give me the necessary informa- 

tion for the construction of a simple alternating 
current trickle charger? 

A. 1. The connections for a charger that will 
charge the battery at a rate from 0.3 to 0.6 
ampere are shown on this page. The center tapped 
shunt resistance should be rated at about 150 ohms. 
The rheostat is a 20 ohm field rheostat. The recti- 
fying elements are composed of carbon and alumi- 
num rods 14th inch in diameter and about 2 inches 
long, separated by about '/y inch. The electrolyte 
used is a saturated solution of ammonium phosphate 
which contains a small percentage of potassium 
phosphate. Ordinary quart preserve jars may be 
used for the rectifier cells. The trickle charger 
has met with the approval of many radio fans who 
find that it charges batteries with a minimum of 
trouble. The cost of operation of this particular 
charger is low, and the only replacement necessary 
will be the aluminum electrodes. These will have 
to he replaced about once every six months. A 
simple method for getting contact on the elements 
is to drill and tap a 3/16 hole and then tightly 
screw in a long 3/16 stud which can be attached 
to a rubber strip running across the mouth of 
the jar. There are several other electrolytes that 
can be used with this rectifier besides ammonium 
phosphate. Ordinary "20 Mule Team" Borax is 
often used and is entirely satisfactory. This solu- 
tion should be a saturated one. This may be 
accomplished by warming distilled water slightly 
and adding borax until no more will dissolve. The 
solution should be allowed to cool and the precipi- 
tate filtered. Mineral oil poured on the electrolyte 
will prevent evaporating to some extent. Pure 
mineral oil should he used for this purpose as 
animal oils will react with the electrolyte and pre- 
vent the charger from working. 

CARBON ifr. ALUMINUM t 

CARBON ALUMINUM 

The alternating current trickle charger, using 
electrolytic rectifiers, should be connected in 
accordance with the above diagram. Note con- 

nections to rectifier cells. 
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TOO -TRUE 
LECTURER: "Can anyone give the deriva- 

tion of the word auditorium?" 
LISTENER: "Yes-from Audio-hear, and 

Taurus-bull, a place where you-" 
LECTURER: "That will do."-Joseph Wal- 

lace. 

TRANSLATED MEANING 
"ANYTHING" 

At a Thanksgiving dinner, W. M. Evarts 
was asked what part of the turkey he pre- 
ferred. He answered: "It is quite incon- 
sequential to my recognized abstemiousness 
and supersensitive stomachic n e r v a t i o n 
whether I be tendered an infinitesimal por- 
tion of the opaque nutriment of the nether 
extremities, the superior fraction of a pinion, 
or the snowy cleavage from the cardiac 
region."-Fritz Allikas. 

ACCORDING TO SCIENCE 
BILL: "There 

is enough nicotine 
in one cigar to 
kill twenty cats." 

BELL: "Fancy 
twenty cats 
smoking one 
cigar."-L. F. '. Carpenter. 

AND THE SPRING MAKES THEM 
LEAVE 

BILL: "What causes petrified trees?" 
BELL: "The breeze makes them rock." 

-L. F. Carpenter. 

PERPETUAL MOTION 
BrM : "It's a funny thing about my wife"- 
HAM : "Yeah ?" 
BIM : "Yes, she gets all wound up when 

she starts to tell how run down she is !" 
-Henry A. Courtney. 

LIGHT ON THE SUBJECT 
`? 

Y 2 Two little 
urchins were 
watching a barber 
singe his cus- 
tomer's hair. 

"Gee," said one, 
"he is hunting 
'em with a light." 
-Joseph hhallace 

AN UNDER OVERSIGHT 
ABSENT-MINDED PROFESSOR (as he notices 

a jar sitting upsidedown on the laboratory 
desk) : "Why this is a funny jar. It hasn't 
any neck. (Then as he picks it up and turns 
it over:) Well it certainly is a queer jar. 
It hasn't any bottom either."-Walter NI. 
Egel. 

Scientific Humor 
First Prize $3.00 

SHE WAS QUITE OUT 

COON:"Look 
how high that 
ship is floating 
out of the wa- 
ter." 

LOON: "Oh, 
didn't you 
know, dear, 
it's low -tide 
just now."-C. 
H. Frazer. 

SUCH A LOW 
TIDE! 

Rgi 

SHE READ S. & I. 
HE: "Do you believe there are 40,000 

germs in every kiss ?" 
SHE: "I've never-" 
HE: "Never been kissed?" 
SHE: "No, never been sick."-Leslie Car- 

penter. 

WE receive daily from one to 
two hundred contributions to 
this department. Of these only 

one or two are available. We desire to 
publish only scientific humor and all 
contributions should be original if pos- 
sible. Do not copy jokes from old 
books or other publications as they 
have little or no chance here. By 
scientific humor we mean only such 
jokes as contain something of a scien- 
tific nature. Note our prize winners. 
Write each joke on a separate sheet 
and sign your name and address to it. 
Write only on one side of sheet. We 
cannot return unaccepted jokes. Please 
do not enclose return postage. 

All jokes published here are paid 
for at the rate of one dollar each, be- 
sides the first prize of three dollars 
for the best joke submitted each 
month. In the event that two people 
send in the same joke so as to tie for 
the prize, then the sum of three dollars 
in cash will be paid to each one. 

STARS IN CLASS 
"D'ja hear 

about Smith get- * ' t 7 
ting kicked out 1 f 
of school for r.'i\- 
cheating in the 
astronomy ex- 
am ?" 

"No, was he ?" 
"Yes, he got 

the fellow in back 
of him to hit him 
on the head."- 

M. R. Bercovitch, Rep. No. 21,358. 

SCIENTY SIMON, SCIENTIST 

SOME EXPERIMENTS III 

BUTTON-BUTTON 
WIFE: "I've just been reading an article 

on electricity, and it seems that before long 
we shall be able to get nearly everything we 
want by just touching a button." 

HUSBAND: "You'll never be able to get 
anything that way." 

WIFE: "Why not, John?" 
HUSBAND: "Because nothing on earth 

would ever make you touch a button. Look 
at my shirt !"-Mildred Leed i'. 

NOW YOU "SPRING" ONE 
The escapement wheel spoke to the hands 

on the clock : 

"What are you doing ?" 
"Oh, we're just taking our daily dozen!" 

was the striking reply. Ruth E. Millard. 

SOME WRITER 
SWEET YOUNG 

THING: "Mac, 
for heaven's 
sakes, how in the 
world did you 
ever get all that 
ink all over your- 
self ?" 

MAC: "S h h h, 
shh, not so loud, 
I was writing a 
theme about auto- 
mobiles and it 
was so realistic that my fountain pen back- 
fired."-Henry Gombeyski. 

ALWAYS KEEPS IT ON HAND 
"Had your iron today ?" 
"Yes, I chew my nails."-Ruth E. Millard. 

USE SLIP -RINGS 
The terminals of storage batteries should 

he coated well with vaseline-it allows the 
current to slip out easier.-Ernest Rinn, Rep. 
No. 11908. 

WE'LL HIRE HIM 
SYMPATHETIC 

OLD LADY (ap- 
proaching news- 
boy on stormy 
night) : "Aren't 
you afraid you 
will catch cold on 
such a night as 
this, my boy?" 

S. & I. NEWS- 
BOY: "Naw-sell- 
ing magazines 
keeps up the cir- 
culation."-H. Rowe. 

WE'LL TRY THIS ON OUR 
REED -ERS 

MR. A. U. Dio: "To what botanical species 
does a Dee-Exer belong ?" 

MR. R. A. Dio : "He is a dandy-lyin' pest." 
-Norman I. Schiller. 
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LATEST PATE 
EXERCISING 
APPARATUS 

No. 1,577,809, issued to Edward 
Thomas Randall. The exercising 
device shown above is designed in- 
expensively and durable. It is built 
to give the actions of rowing, with 
a sliding seat which may be locked 
in any position to permit other 

forms of exercises. 

AIRPLANE DUSTING 
DEVICE 

L 

fl 

2 I 8 

No. 1,584,945, issued to Elmer 
Johnson. The illustration above 
shows a device to provide a means 
of using the wings of an airplane 
for holding poison to be used in 
spraying fields. This supplies a 
means of spraying and killing in- 
sects when the plants have grown. 

HELICOPTER 4 

No. 1,622,191, issued to Antoine P. 
Filippi. The invention illustrated 0 above is designed to provide a 
beans of stabilizing a helicopter, 
besides providing a means of rising 
slowly and moving in a horizontal 
direction. It consists of supporting 

planes which may be adjusted. 

WATER COOLER 
No. 1,546,897, issued to William 
Herbert. The device shown below 
provides a means of holding the 
ice in a water cooler at the bottom 
of the tank, away from the warm 
water and air that collects at the 
top of the tank. The ice is thus 
conserved and cold drinking water 

is always obtainable. 

OCEAN -POWER 
MACHINE 

No. 1,623,341, issued to Charles N. 
Hare. The object of this invention 
is to provide an appliance, operable 
by wave and tide motion that is 
effective in compressing air and 
storing it in a tank of large capa- 
city; and that also is actuated by 
the same means to exhaust air from 
a tank of large dimensions, so as 
to form a vast vacuum, and means 
in combination therewith to operate 

machinery. 

PICTURE PROJECTION 
No. 1,584,708, issued to N. Pem- 
berton -Billing. The device illus- 
trated below is for improvements 
in relation to picture projecting 
means. It is used to project pic- 
tures on a screen to illustrate the 
subject matter of a phonograph 
record. The projection of the pic- 
tures will be synchronous with the 
passages in the subject matter of 
the record which it is desired to 

illustrate. 

MERIDIAN CLOCK 

No. 1,581,910, issued to Roland F. 
Berrill. This invention relates to 
a watch, clock or the like which 
indicates the meridian of longitude, 
at which it is a given time. It is 
a variation from the usual meridian 
clock which has 360 divisions. The 
advantage of the new clock is that 

it is easier to read. 

TOY EXERCISER 

No. 1,626,161, issued to 
Wm. H. Sherrod. The 

device shown above relates to me- 
chanical toys of the spring hobby- 
horse type. It is designed to afford 
exercise and amusement combined 

with safety. 

HEATER 

No. 1,578,741, issued to Sydney W. 
Lack, and A. J. Shepherd. The 
illustration above shows a device 
used to allow rapid heating of 
liquids in vessels or utensils by 
direct application of the flame, or 
heated gases resulting, to the bottom 

of the vessel. 

AQUATIC TOY 

No. 1,622,570, issued to Charles H. 
Budde. The illustration below 
shows a toy designed to alternately 
sink and rise in water under the 
action of compressed air. By ex- 
pelling water from the body of the 
toy, its buoyancy is increased and 
by allowing water to enter the toy 

it is caused to sink. 

MANICURING NOVELTY 

No. 1,609,443, issued to Edna S. 
Tipton. The device shown below 
is an improved manicuring set. It 
is arranged so that the buffer is 
protected when carried in the pock- 

et or hand -bag. 

DISPLAY DEVICE 
No. 1,581,118, issued to G. P. Her- 
rick. This invention is a new and 
useful improvement in display de- 
vices. It is designed so that ob- 
jects may be lifted and dropped in 
order to exhibit qualities or char- 

acteristics of the object. 

NOTICE TO READERS. The above illustrated and described devices 
have recently been issued patent protection but are not as yet to our 
knowledge available on the market. We regret to advise that it is im- 
possible to supply the names and addresses of inventors of the above de- 
vices to any of our readers. The only records available, and they are at 

the Patent Office at Washington, D. C., give only the addresses of the 
inventors at the time of application for a patent. Many months have 
elapsed since that time, and those records are necessarily inaccurate. 
Therefore, kindly do not request such information as it is practically im- 
possible to obtain up-to-date addresses. -EDITOR. 
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The "Oracle" is for the sole benefit of all scientific students. Questions 

will be answered here for the benefit of all but only matter of sufficient in- 
terest will be published. Rules under which questions will be answered: 

1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten 

or else written in ink ; no penciled matter considered. 
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3. Sketches. diagrams, etc., must be on separate sheets. Questions 

addressed to this department cannot be answered by mail free of charge. 
4. If a quick answer is desired by mail, a nominal charge of 50 cents is 

made for each question. If the questions entail considerable research work 
or intricate calculation, a special rate will he charged. Correspondents will 
he informed as to the fee before such questions are answered. 

MOTOR REVERSAL 
(2192) E. S. King, Rochester, New York, writes: 

Q. 1. I have a small series -wound, direct -current 
motor which is not supplied with reversing arrange- 
ments. How can I reverse the direction of rota- 
tion of such a motor? 

A. 1. Small series -wound, direct -current motors 
are usually not supplied with reversing arrange - 

ROSE CANKER 
(2194) I. B. Hart, Bangor, Maine, asks: 
Q. 1. I have been bothered by a brown canker- 

ous disease which has attacked my rose bushes. 
Could you suggest a remedy for this? 

A. 1. The brown canker disease in roses which 
has been troublesome in many eastern rose gardens 
for a number of years is probably one of the most 

important diseases of out- 
door roses and it seems 
to be spreading as well as 
increasing in severity. The 
fungus responsible for 
this disease does its chief 
damage by cankers on the 
shoots which are girdled 
or killed. The dead area 
of the cankers develops, 
in most cases, a brown or 
buff color, from which the 
name of brown canker 
naturally arose. The dis- 
ease may be a cause of 
great loss in plants stored 
over the winter or in rose 
cuttings. It apparently 
spreads readily. To con - 

Figures 1 and 2 shown 
on the left represent the 
usual methods of con- 
necting s m a 11 series - 
wound motors. Figure 3 
shows the method used to 
reverse the motor shown 
in figure 1. Figure 4 is 
the method used in re- 
versing the motor shown 
in figure 2. As it may 
be seen in both cases, the 
armature winding is re- 

versed. 

CONNECTIONS FOR ONE 
ROTATION ONLY 

FIELD COIL 

1 ARMATURE 

FIG. I 

CONNECTIONS FOR 
REVERSING ROTATION 

FIG. 3 

FIELD COILS 

ARMATURE 

FIG. 2 

ARMATURE LINE 

1'11 en 
FIELD COILS 

T 
FIG 4 

inents; however, it is often found desirable to 
reverse the direction of rotation of such a motor 
and the diagrams reproduced on this page (1 and 2) 
show the two general connections for the field 
coils and the armature. Either of these types lend 
themselves to the use of a double -pole, double -throw 
switch for reversal. The connections for this pur- 
pose are shown in the diagrams 3 and 4. The con- 
nections shown in 3 are for a motor that was 
originally wired as in 1, while those in 4 are for a 
motor wired as in 2. This use of a double -pole, 
double -throw switch is one that is well worth re- 
membering. It can often he applied to other usages 
aside from the reversing of motors. Where it is 
desirable to have the direction of current flow under 
control at all times, a switch with the poles wired 
as _shownwill be of service. 

TORSION BALANCE 
(2193) Q. 1. Miss Helen Barrett, Tucson, Wyo., 

requests the definition of the term torsion balance. 
A. 1. Quoting from The New International Ency- 

clopedia, we have the following definition of a tor- 
sion balance. 

The torsion balance is, "An instrument original- 
ly designed by the Rev. John Mitchell and after 
his death improved by Henry Cavendish, who used 
it in performing the well-known Cavendish experi- 
ment of determining the mass of the earth. The 
apparatus was reinvented by Coulomb and is often 
known by his name; having been used by him to 
study electrical and magnetic attractions. It con- 
sists of a horizontal rod suspended by a fine wire 
or, in the most recent experiments, a fiber of quartz 
and carrying at both ends small spheres having a 
mass equivalent to 1 gram. Adjacent to but on oppo- 
site sides of these small masses are two large 
spheres of lead which attract the two smaller mass- 
es and cause the horizontal rod to deflect, the move- 
ment being observed by a mirror with telescope and 
scale as in the case of the reflecting galvanometer. 
The force of attraction between two different masses 
can thus be ascertained, and, as the attraction of 
the earth for a unit mass as well as its radius is 
known, we can thus determine the mass of the 
earth. In electricity charged conductors were sub- 
stituted for the masses, and to study the strength 
and action of magnetic poles a long thin magnet 
was suspended and a similar magnet placed in a 
vertical position near one of its poles. The amount 
of force exerted was ascertained by finding the 
angle through which it was necessary to turn the 
head carrying the wire in order to keep the sus- 
pended bar at its original position. The Cavendish 
experiment enables the physicist to compute the 
mass of the earth and to determine also its mean 
density, which according to Boys is 5.5268. 

trol the disease it is urged that care be taken to 
select for the rose garden only healthy plants. Care- 
ful pruning of diseased canes in early spring has 
not been as successful in keeping down the disease 
as might be expected. However, the use of Bor- 
deaux mixture repeatedly during the summer, and 
particularly during the early period of shoot forma- 
tion, appears to control the disease. It is recom- 
mended that a pound of fish -oil soap be added to 
each fifty gallons to make the mixture adhere to the 
canes. 

RAILWAY SIGNALING SYSTEM 
(2195) J. Calleo, Garfield, New Jersey, writes: 
Q. 1. Will you give me a diagram showing the 

signaling system used on A. C. track circuits, 
double -rail system, D. C. propulsion? 

A. 1. You will find illustrated on this page the 
A. C. track circuit double -rail signaling system. 
Where the conductivity of the return propulsion 
circuit is not sufficient to permit giving up one rail 
to the signal current, this arrangement is used. 
Both rails are sectioned by insulating joints and 
the return propulsion current is carried around 
these joints by means of impedance bonds; that is, 
coils having a high inductance and a low resistance, 
which are joined electrically at the mid points of 
their windings. The flow of the propulsion current 
is opposed only by the resistance of these bonds and 
their connections. The full impedance is, however, 
offered to the flow of the alternating signaling cur- 
rent from rail to rail, and it is, therefore, possible 
to maintain a difference in potential across the rails 
sufficient to operate the 
track relay. Where the 
propulsion current is al- 
ternating, a higher fre- 
quency is used for the 
track circuit and the re- 
lay made correspondingly 
selective. Twenty - five - 

The illustration on the 
right shows the A.C. 
track circuit, double -rail 
signaling system. This 
arrangement is usually 
employed when it is im- 
possible to permit using 
one rail for the signaling 
system. When using this 
method, both rails are 
"sectioned" by insulating 
joints and the propulsion 
current is carried around 
these joints through impe- 

dance bonds. 

IMPEDANCE 
BONDS 

A.C. TRACK 
OctAY. 

cycle current is ordinarily used for the signals on 
direct -current propulsion roads and 60 -cycle cur- 
rent on alternating -current propulsion roads. 

PREPARATION OF HELIUM 
(2196) A. Goodwin, Port Stanley, Ontario, Can- 

ada, writes: 
Q. 1. Can you give me information regarding 

the isolation of helium in the home laboratory? 
A. 1. Helium is, as far as known, absolutely in- 

ert, no substance being known to contain helium in 
chemical combination. The isolation of helium in 
the pure state is a matter of some difficulty. To 
begin with, some mineral containing the gas, like 
cleveite or uraninite is finely powdered and heated 
with dilute sulphuric acid, the air being excluded 
and the expelled gas being collected over mercury. 
The gas, mostly helium but containing also nitrogen 
and other atmospheric constituents is next trans- 
ferred into an evacuated vessel partly filled with a 
mass of charcoal and cooled from the outside with 
liquid air; the charcoal gradually absorbs every- 
thing except the helium and part of the neon and 
if the process is repeated several times, nothing 
but pure helium will remain behind unabsorbed. 

SINKING SHIP 
(2197) C. H. Warner, St. Michaels, Maryland, 

asks: 
Q. 1. If a ship sinks below the surface of the 

water will it continue on its way down until it 
reaches the bottom or will it remain in some inter- 
mediate position, buoyed up by the denser portion 
of the water? 

A. 1. When a ship sinks below the surface of 
the water, it will continue to sink until it reaches 
the bottom of the ocean where it may or may not 
come to rest, dependent entirely upon the currents 
and the nature of the ocean bed. Sometime after 
a storm, a vessel at a depth of 150 feet will be 
carried clear out to sea and lost for months, as 
divers have frequently discovered. There is no 
such condition as a ship sinking and coming to 
rest in the denser portions of the water, which are 
naturally down at the bottom of the ocean, because 
water is not divided into definite strata and while 
it is true that the pressure exerted on a vessel is 
greater in an upward direction, it is also true that 
a similar and identical pressure is being exerted 
in a downward direction. It has been discovered 
that a submarine can not maintain a state of 
equilibrium, that is, it can not sink to a depth of 
20 or 30 feet or more and stay there without the 
necessity of hovering in that particular position.. 
This is accomplished either by means of elevating 
and depressing rudders when the submarine is in 
operation or by means of compressed air which lets 
in a small quantity of water into the ballast tanks 
or expels this quantity of water, replacing it with 
air when necessary. 

KEROSENE EMULSIFIER 
(2198) S. Hagerman, Carson City, Michigan, 

asks: 
Q. 1. What chemical or chemicals will emulsify 

gasoline or kerosene with water and yet will not 
stain or injure fine fabrics? The solution is to 
be about 90% water and 10% of the other liquids. 

A. 1. An emulsifier for kerosene or gasoline and 
water consists of whale oil soap or ordinary house- 
hold soap. To each gallon of water % pound of 
soap should be added. If a good quality of soap 
is used the emulsion will not injure or stain fine 
fabrics. 

TRAIN RETURN RAIL FOR PROPULSION CURRENT 

a TRACK 
TRANSFORMER 

A.C. SIGNAL 
GENERATOR 

r 
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AGENTS ! DEALERS! 
BIG PROFITS! 

Make big moue? taking c rders for Metro - 
dyne'. Al. or tart time. Metrodyne 

Ib 
*d 

Electric dibs are in a class by theei- 
selves. Unecuelled for quality, performesce 
and price. Demonstrate at home and take 
orders. LJYest wholesale prices. Yco- 
demoi stra_jir set on 3C days' free triaLp 
Mail coue t eiow for details. 

_-_--_--- 

Ccrgeous Console 
Electric I adio 

Hers is tie Metrodyne All Electric ormie 
Radio -s reraeous, genuine walnut catie t. 
in s. beau-if altwo-tone iaisb. Has a belt n 
Pensdne ybt-done large size speaker. Tiri-ws 
in rrograss ai.h great vdume, reproduGnw ae 
entire range -ran the lowest to the highest acts 
with rena-kabij clearness and distincti.n_ el: 
metal pa -t=_ are finished is old gold. Wo-idesfu" 
electric aü., in a cabiret that will tern -7y 
the appearance of any home. 

0 7Nr Three Year Guarantee 
Shipped direct from our factory at 
rock bottom prices-cost less than 

most battery sets 
No Batteries, Chargers or Eliminators 
No Acids; No Liquids-Plug In-Press Button-"Tune In' 

7 Tubes-Single Dial Set 
100% Electric Radio 
At last! The radio you've dreamed 
about! If you have electricity in your home 
you can now really enjoy coast to coast 
radio reception without the care, bother and 
muss of batteries, chargers, eliminators, etc. 
The Metrodyne All Electric is a real, gen- 
uine batteryless radio set. Simply insert the 
plug in the socket, press the switch button 
and "tune in." You could not possibly buy a 
better radio set than the Metrodyne All 
Electric, no matter what price you paid. 

BEAUTY- EFFICIENCY 
DEPENDABILITY 

The Metrodyne All Electric Radio is 
a 7 tube, single dial set. Only the highest 
quality low loss parts are used throughout. 
Solid walnut cabinet, beautiful two-tone ef- 
fect, with handsome gilt metal trimmings. 
Size of cabinet, 28 inches long, 13 inches 
deep, 10 inches high. Has electrically lighted 
dial so that you can log stations in the dark. 
Only one dial to tune in all stations. Excel- 
lent tone qualities - wonderful volume - 
very selective. 

Costs Less Than Most Battery Sets 
Do not confuse the Metrodyne electric radio with ordinary light 
socket sets, because the Metrodyne is truly an all electric 
radio - consumes less than 2c worth of power a day. 
Comes to you direct from the factory. Its low cost 
brings it down to the price of an ordinary battery 
set. We are so confident that you will be de- 
lighted with this wonderful, easy -to -oper- 
ate batteryless radio that we offer to 
ship it to your home for thirty days' 
free trial - you to be the judge. 

Mail This Coupon 
We are one of the pioneers of radio. The 
success of Metrodyne sets is due to our lib- 
eral 30 days' free trial offer, which gives 
you the opportunity of trying before buy- 
ing. Thousands of Metrodynes have been 
bought on our liberal free trial basis - 
WRITE TODAY! 

METRO ELECTRIC COMPANY 
2165 N. California Ave. Dept. 626 Chicago, Illinois 
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Don't Lose Your Rights 
Before disclosing your invention to any- 

one trend for blank form "Evidence of 
Conception" to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form "Evidence of Con- 
ception" sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,-a post 
card will do. 

Registered Patent Attorneys in U.S. and Canada 
255 Ouray Bldg., Washington, D. C. 
"Originators of form Evidence of Conception" 
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TO THE MAN WITH 
AN IDEA 

I offer a comprehensive, experi- 
enced, efficient service for his prompt, 
legal protection and the development 
of his proposition. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 

Booklet of valuable information and form 
for properly disclosing your idea, free on 
request. Write today. 

RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 
41V Park Row New York City 
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INVENTORS 
IDEAS DEVELOPED AND PERFECTED 
Models, Experimental work; labor-saving ma- 
chinery for manufacturers. 20 years' experi- 
ence. 
Bernard & Heller, 275-B Water St., N.Y.C. 

Patent 
deice 

Edited by 

Joseph H. Kraus 

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

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

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

MULTIPLE ELECTRODE VACUUM TUBE 
(1037) H. M. McClearen, Exeter, Calif., re- 

quests our opinion of a multiple electrode vacuum 
tube with odd plate and grid arrangement. 

A. 1. We are inclined to believe that any at- 
tempt to place several additional electrodes in a 
vacuum tube would tend to make the vacuum tube 
less satisfactory than those employed at the pres- 
ent time. 

Every vacuum tube which we have seen and 
which has a multiplicity of plates does not serve 
as well as those audions which have but a small 
plate, a small grid and a miniature filament. It 
seems that if the internal capacity of the tube is 
reduced, the tube works far more efficiently for 
R.F. circuits. 

You can demonstrate whether or not your tube 
is capable of performing better than those tubes 
now on the market by having a model built and 
trying it out in a test circuit. Theorizing is of 
no avail; it requires practical experimental work 
t.. determine the possibilities at hand. 

We, therefore, advocate that you have some 
tube manufacturer build up several samples of 
tubes in accordance with your specifications and 
that you try them out in regular receiving circuits. 

AUTOMOBILE AIR PUMP 

(1038) August D. Blanke. Illiopolis, Ill., sub- 
mits a sketch of an automobile tire pump for use 
on ordinary automobiles and directly attachable to 
the fan belt. 

A. 1. We do not believe that a fan belt will 
give a positive enough drive for an automobile 
pump of the nature you have described. Neither 
do we hold that the attachment of a pump in this 
particular position is practical. The pump would 
have to be fastened to some portion of the engine 
itself or to the bed. This necessitates the drilling 
of holes into the bed for the screws which are to 
hold the pump and likewise necessitates the use 
of an adjustable bracket so that the pump can be 
placed in the proper position for the drove. 

There are on the market at the present time 
several kinds of pumps which may be inserted 
into the spark plug opening and others which 
couple directly with the engine. Both of these are 
far superior to the suggestion advanced by you, 
but in spite of this, they are not very saleable. 
With modern free air stations, it becomes a simple 
matter to inflate the tires without the use of an 
engine operated pump and without requiring the 
extra expenditure incident to such a pump. A few 
strokes with a hand pump (a much cheaper article) 
will give the rider enough air to reach the nearest 
air supply station. It might also be mentioned 
in passing, that modern automobiles generally have 
an inflated spare tire. It is then not necessary 
to pump up this tire, nor does one need to repair 
the punctured tire on the road. We do not advo- 
cate that you apply fur a patent on the suggestion. 

INVENTORS ROTECT 
YOUR IDEAS 

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of Invention 
Blank, sent Free on request. Tells our terms, methods, etc. Send model or 

sketch and description of your invention 
for INSPECTION and INSTRUCTIONS 
FREE. TERMS REASONABLE. BEST 
REFERENCES. 

RANDOLPH & CO. 
Dept. 172, WASHINGTON, D. C. 

(1039) Frank Miller, New York City, submits 
a suggestion for a pair of pliers provided with 
wooden handles and resistance wires so that they 
can be used for soldering. The pliers themselves 
get hot enough to melt ordinary solder. 

A. 1. It seems strange that in the same mail 
a pair of soldering pliers utilizing the same prin- 
ciple and invented by Joseph Malone, also of New 
York City, was called to our attention. Mr. 
Malone claims to have a patent pending on these 
electrical soldering pliers. A photograph of the 
article, as invented by Mr. Malone, appears here- 
wih. Had you applied for a patent on this sug- 
gestion before writng us, you would, probably have 
found it necessary to establish your claims of 
priority. Inasmuch as Mr. Malone has already 
reduced his invention to practice, and has applied 
for a patent, we believe it would be difficult for 
you to protect your idea. This case graphically 
indicates the necessity for establishing claims of 
priority. We frequently hear of such circum- 
stances, but this is the first time that we have been 
able to present them in such concise form before 
our readers. The associt,on of ideas and the 
coincident arrival of both letters is something per- 
haps for our spiritualists to figure out. 

ELECTRIC SOLDERING PLIERS 

CAN PATENT BE OBTAINED? 
(1040) H. F. Hoyt, Ocilla, Ga., would like to 

know if he can patent an idea, the initial parts of 
which are now in daily use. 

A. 1. It is difficult to state whether you could 
patent your suggestion or whether it cannot be 
protected. It would depend entirely on the nature 
of the article, which you did not specify in your 
communication. Take for instance, a radio receiv- 
ing set. The vacuum tube, detector, condensers 
and tuning coil even if patented, would not pre- 
vent someone else from patenting an entirely new 
circuit for use of the same instruments. Flexible 
chain drives have been in use, yet the employment 
of a chain drive as a geSrless transmission system 
has recently been protected. 

(Continued on page 446) 
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bound. Send no money. Pay postman only $1.00 
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NOW. 
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Dept. 79 Rochester, New York 
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LABEL PASTE FOR TIN BOXES 
(1041) O. P. Clifford, Quincy, Mass., asks 

whether it would be advisable to protect a peste 
which firmly holds labels to tin boxes. 

A. 1. The addition of various salts to paste 
so as to form a slight corrosion or a corroded sur- 
face on the tin box and in that way assist in the 
adhesiveness of the paste, when used with labels 
and tin boxes, is well known. Adding any other 
product to ordinary paste would not constitute a 
patentable suggestion; the only way you could 
dispose of the material would be to manufacture 
the paste and stil it through your own agents 
or sell the idea to some large paste manufacturing 
concern. We do not believe that you will meet 
with success in the latter project because the vari- 
ous manufacturers have found substances which 
will answer the purpose. The group of users for 
material of this nature is quite large and it might 
pay you to market your idea. 

COMBINATION PIPE AND CIGARETTE 
HOLDER 

(1042) William S. Vollendorf, Alberta, Can- 
aria, submits a suggestion for a combination pipe 
and cigarette holder in which the same stem is 
used, but the tips or ends of the stem are inter- 
changeable. 

A. 1. Combinations of the nature designed by 
you bave never met with favor and we would 
certainly advocate against applying for a patent 
on the suggestion. There is no great advantage 
toward having one stem for a series of pipe ends 
unless that stem could be made of gold or some 
other superior material. In view of the fact that 
the bowl of a pipe is the most expensive part, and 
also in view of the fact that stems of either ciga- 
rette holders, cigar holders, or pipes are the cheap- 
est portions of such a product, it is inadvisable 
to apply for a patent on the suggestion. 

The Astrology Humbug 
By JOSEPH H. KRAUS 

(Continued from page 421) 

S T 0-36-21 using a 1926 ephemeris for illustration. 
Sidereal time means that 365 days is divided into 

24 hours-based from March 21st -0 degree Aries -to the same 0 degree-only the Astrologers have 
abandoned Ptolemy who had a disc earth and sun 
motion and have gone over to Copernicus with a 
whirling globe. 

I am glad S & I has made this offer to Astrol- 
ogers to prove their science. 

Not all Astrologers use the above Sidereal Time 
adding and subtracting-but some of the self an- 
ointed ones do-and boast of their greatness-and 
I'd like to know how they take hours away from 
a four minute day. 

It would be as sane to ask-If a man drinks 16 
quarts of milk in 24 hours how far will he run 
in 2 months. 

EZRA R. AvERILL-Editor Kingdom of 
Heaven Advocate, 

Grand Rapids, Mich. 
(It is usual for anyone having no other argu- 

ments in favor of any science to question the 
ability of a second party to pay an offered award. 
SCIENCE AND INVENTION Magazine; 
RADIO NEWS; AMAZING STORIES; SPARE 
TIME MONEY MAKING and RADIO RE- 
VIEW are all publications of the Experimenter 
Publishing Co. These publications enjoy second 
class mailing privileges. The Post Office Depart- 
ment of the United States (and there is no other 
like it in the world) pay particular attention to 
any contests published in any magazine enjoying 
such second class privileges. The contest must 
be worded correctly and the awards must be made 
in accordance with contest conditions. If this is 
not done, the second class mailing privileges are 
immediately taken away. 

Now then, let us assume that all of our maga- 
zines have merely a circulation of 100,000 and let 
us assume that a copy of the magazines is sold 
for only 10c which of course it is not. The total 
income would then be $10,000. Why could we 
not pay an award of $6,000 and enjoy the monthly 
income of $10,000? That is sheer nonsense. 

But the circulation of SCIENCE AND INVEN- 
TION Magazine is approximately 150,000 and 
that of RADIO NEWS, 250,000 and we have not 
yet taken into consideration the other publications 
enumerated above. This shows clearly that an 
income more than four times as much might be 
instantly stopped if we did not live up to the 
contest conditions. Any post office action would 
be taken against the Experimenter Publishing Co. 
and not against an individual magazine. 

And the funny part of this entire argument is 
that the "Student Adepts" should know these 
things and undoubtedly they do; therefore, their 
questioning our ability to pay a $6,000 award is 
Just done for publicity purposes and other than 
that it has no meaning, it is mud pure and 
simple-just a statement made to obscure an issue. 

During the past year SCIENCE AND INVEN- 
TION Magazine paid more than $6,000 for 
Matchcraft constructions alone. These facts can 
be verified from our files or should anyone desire 
the information, he can write to the prize -winners 
whose addresses are given in each and every issue 
of this magazine. 

No astrologer need fear that the award is not 
absolutely authentic. The only thing he need 
worry about is making out the correct horo- scopes.-EDIT OR. ) 
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H. R. VAN DEVENTER 
Licensed Professional Engineer 

Registered Patent Attorney 

342 Madison Avenue, New York City 

iusa 
SAYS "get intomusic." 

Thegreatbandmaster 
advises young people to cultivate 

the musical " bump' in school band 
and orchestra. For his own band, 
Sousa chooses Conn instruments as 
the finest in tone, easiest to blow. 
You will profit by his example. 
FREE TRIAL, Easy Payments on 
any Conn for the band or orchestra. 
Send for free literature and details. 
C.G.Conn,.Od., 956 Conn Bldg. 

Elkhart, Ind. 

V NN 
INSTRUMENTS 

PATENTS 
Applications prepared and prose- 
cuted by registered attorneys. 
Patents listed for sale or license. 
A complete service for inventors 
on new financial basis. «'rite for 
particulars. 

INVENTORS SERVICE BUREAU 
Box 1648 Washington, D. C. 

NrIONS __ 
ommerciali zed 

ON A CASH OR ROYALTY BASIS 
PATENTED or UNPATENTEL, 

/n Business 25Yeens .Complete fx// ies,ÇWerexes, 

1I'r/fADAM FISHER MFG. C 0.., 
205D Enright Ave. St. Louis, Mo. 

Many of the highest paid men in the world are advertising men. Ye0 
n learn easily and quickly et home during your apere time. We 

guarantee 
before. Constantdeemaner d for or graduate. et splendid partunities 

now in advertisingfh 
Send for FREE Book. Giving interesting information and vita fact.-just what you want to know about adverti.ing. Write tech. 
PAGE-DAVIS SCHOOL OF ADVERTISING 
Dept. 1426, 3601 S. Michigan Ave., Chicago, U. S. A. 

BLUE BOOK ON PATENTS 

a. 

and Priority Record blank gratis. 
MONROE E. MILLER, PATENT LAWYER, 411-6 Ouray Building, WASHINGTON, D. C. e 

ELECTRICAL AND MECHANICAL EXPERT 

SAVE 25% TO 60% 
on every book you buy! 

Send for 
FREE BOOK BULLETIN NO. 5 

CONSRAD COMPANY, INC. 
230 Fifth Avenue, New York, N. Y. 
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Answers to Scientific 
Problems 

(Continued from page 416) 

THE BOY AND THE PLANK 
At first this puzzle appears to be similar 

Ato that of lifting oneself by his own boot- 
straps. For, any pull applied to the rope 
will increase the force on the board. But 
the force thus added is applied nearer the 
pivot and hence the gain in leverage more 
than offsets the increase in load. The exact 
force required can be computed by the 
principle of moments. Thus if X is the 
force on the rope, the vertical or effective 
component of this force will be CD which 

XV3 
equals. . Then since the downward 

2 
force at B is increased by this same amount 
the total load at this point will be 120 + 
XV3 

. Now by equating moments with 
2 

respect to the pivot A 
XV3 XV3 

X 4 = (120 + ) X 2 
2 2 

On solving for X we find that the force 
required is about 140 lbs. 

THE ELECTROPLATING 
PROBLEM 

If the storage batteries are connected in 
series they will supply 12 volts to the plating 
cell. Then since the resistance of the cir- 
cuit is 3 ohms the current that will flow 
will be 4 amperes. But as both batteries 
supply this same current they will both have 
furnished 100 ampere -hours in 25 hours 
and hence will be discharged. If, on the 
other hand, each battery is attached in turn 
to the cell the current supplied will be half 
as much or two amperes, but each battery 
will last for 50 hours and therefore do 
twice as much plating. The resistance of 
the storage batteries is taken as negligible. 
THE STREAM FROM THE FAUCET 

When a stream of water issues quietly 
from a faucet the cross section of the 
stream is smaller at the bottom than at the 
top because the stream is moving faster. 

CAN A FISH SWIM? 
The difficulty suggested by this problem 

arises from the form in which it is stated. 
"The fish cannot move forward until the 
water has moved aside" implies that one act 
must be completed before the other can be- 
gin. As a matter of fact both occur simul- 
taneously. A more accurate description of 
the event would be: The water moves aside 
as the fish moves forward. Stated in this 
manner no dilemna appears. 

THROWING A PIECE OF ICE 
A piece of ice can usually be pitched 

farther along the surface of a frozen pond 
than it can be thrown through the air. This 
is partly due to the very low coefficient of 
friction between ice and ice and partly due 
to the fact that when a body that is thrown 
through the air it inevitably looses a con- 
siderable portion of its energy in impact on 
striking the earth, whereas in the other case 
the entire energy is eventually spent in over- 
coming sliding friction. 

THE TUMBLER PROBLEM 
After the tumbler has been inverted, the 

pressure of the air within the tumbler must 
9 be less than atmospheric. The additional 

weight of water actually presses the plate 
slightly off the mouth of the tumbler, there- 
by enlarging the cavity and thus reducing 
the pressure of the air within the tumbler. 
The water film around the edge of the 
tumbler is kept intact by surface tension 
and by atmospheric pressure. 

AIR IN AUTO TIRE 
The pressure of the tire against the pave- 

ment produces a more or less evident con- 
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Answers to Scientific 
Problems 

(Continued from previous page) 

striction of the air column within the tube 
depending of course on the degree of infla- 
tion. As the wheel turns around, this con- 
striction is made to pass around the tire 
in a direction opposite to that of rotation. 
This action would evidently tend to force 
the air around the tube in a direction op- 
posite to that of the motion of the wheel, 
but of course this does not mean that the 
air would not move somewhat with the 
wheel, except in the case of a flat tire. 

WIRES FOR AUDITORIUMS 
The stringing of wires across ceilings 

of auditoriums to prevent echoes is probably 
one of many other popular superstitions 
that persist in spite of all evidence of the 
futility of their real nature. Many scientific 
experiments have been made to detect any 
improvement in the acoustical properties of 
a room so equipped, but without success. 

TUNGSTEN AND CARBON FILA- 
MENT LAMPS 

A lamp converts a part of the electric 
energy it receives into heat directly, a part 
into light, and the rest into heat waves 
that do not appear as heat until absorbed 
by some body that they strike. The carbon 
filament lamp produces less light than the 
gas -filled tungsten lamp but it radiates much 
more energy in the form of heat waves that 
pass readily through the vacuum of the lamp 
and are absorbed but little by the glass of 
the bulb. The gas -filled lamp emits a con- 
siderable amount of light and less radiant 
heat but the bulb gets hot by convection or 
circulation of the gas surrounding the fila- 
ment. The total amount of light and heat 
for the gas -filled lamp is actually less than 
for the other. 

MODEL DEPARTMENT 
BLUEPRINTS 

Correct-Easy to Follow 
1 Horizontal Steam Engine 
2 Engine details set $1.00 
3 Boiler construction for 
4 above set $1.00 
5 880 Ton Bark 50c 
6 Twin Cylinder Steam En - 
7 gine and Boiler set $1.00 
8 Gasoline Fired Locomo- 
9 tive set $2.00 

10 U. S. S. Constitution, 
11 "Old Ironsides" set $1.00 
12 13th Century Man -of -War, 50c 
13-14 Chinese Junk set 50c 
15 Electrically driven auto - 
16 mobile set $1.00 
17-18 How to Build a Re- 

flecting Telescope $1.00 
19 Roman Ballista 50c 
20 Simple Steam Engine, 
21 set 50c 
22 "Santa Maria" ....complete 50c 
23-24 Model U. S. S. Ports- 

mouth set $1.00 
25 Building a Model Tug- 

boat 50c 

Send Orders to 

MODEL DEPARTMENT 

SCIENCE AND INVENTION 

230 Fifth Avenue 
New York City 

Radin-1ducator 
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ARehding Coarse 
In Five Books 

Price $1.97 

A 
RADIO 

EDUCATION 
IN 5 VOLUMES 

"THE RADIO 
EDUCATOR" 

Theory, Design, Construction, 
Operation and Maintenance 

LEARN AT HOME 
THESE five component 

parts of a complete Radio 
Instruction Course are outlined 
in five volumes that contain not 
merely the essentials as so 
many books do, but more, they 
contain all that any modern up- 
to-the-minute textbook on any 
subject would cover. They are 
in themselves a COMPLETE 
radio education teaching every 
possible portion of Radio 
science. 

Size of each book 6 by 9 inches, 
handsomely bound .and illus- 
trated with charts, diagrams, 
descriptions of equipment, etc. 
Each volume 52 pages. 

SEND NO MONEY for these 
books. Just forward your name 
and address. We send you the 
books at once. On receipt of 
same you pay the postman 
$1.9 7 plus a few cents postage 
and then they are yours. 

Distributed by 

The Consrad Co. 
Incorporated 

230 Fifth Ave., New York, N.Y. 
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Ships that Never Sail 
BY G. H. DACY 

(Continued from page 422) 

If you visit the U. S. Naval Academy 
111 when the world's finest maritime school is 

in session, you will find certain classes in 

navigation, ship design and nautical lore 
using small models of ships or parts of ves- 
sels instead of textbooks in their scholastic 
work. These models are provided by the 
Washington Navy Yard. They are ac- 
curate in specification and faithful in detail. 
They facilitate the training of youthful 
sailors on land so that they may potentially 
go to sea. They are small scale laboratories 
which aid instruction in seafaring sciences. 
Thus these ship models gain economic sig- 
nificance and practical use as the mute as- 
sistants of naval instructors. 

Our national ship models also are federal 
archives which write the records of revolu- 
tions and evolutions in ship building. In- 
spect these models in chronological order 
and you soon see that they are stepping 
stones of our forward march in marine ar- 

$21,000.00 
for Spirits 

Dunninger, who writes exclusively for 
SCIENCE AND INVENTION Magazine 
and who is the Chairman of our PSYCHI- 
CAL INVESTIGATION Committee will 
personally pay $10,000.00 to any medium or 
spiritualist who can present any psychical 
manifestation in so-called spiritualism, that 
he will not explain or that he cannot re- 
produce by natural means. 

More than two years ago SCIENCE 
AND INVENTION Magazine offered a 
prize of $11,000.00 to anyone who could 
demonstrate his or her ability to communi- 
cate with the spirits or to give some definite 
form of a psychical demonstration which in 
itself was not trickery. 

The result has been that mediums and 
spiritual organizations have been afraid to 
place proofs before us. Those weak at- 
tempts which have been made to demon- 
strate psychical phenomena were almost in- 
stantly proven fraudulent, and no medium 
has dared to contradict our findings. 

In view of these facts, should we not 
consider all mediums fraudulent? 

To the $10,000.00 which has been offered 
by Joseph F. Rinn through this publication 
for Spiritual proofs and the $1,000.00 in 
addition offered by SCIENCE AND IN- 
VENTION Magazine we now add Dun- 
ninger's $10,000.00. 

So now we have a total of $21,000.00 of- 
fered for proofs of Psychical Manifestations. 
Spiritualists-get busy. 

chitecture. Place them side by side as rep- 
resentatives of ship construction from the 
days of the Bon Homme Richard, John 
Paul Jones' famous flagship, up to the era 
of the enormous U. S. S. Massachusetts 
and you will note that they constitute a 
wooden visualization of the advancement 
which America has made in ship building. 

Nowhere else in the world can you find 
more accurate and splendid small scale re- 
plicas of seafaring ships than in this Gov- 
ernment collection which Uncle Sam cher- 
ishes. Production began soon after the 
dawn days of the Washington Navy Yard 
in 1799. It is the sole source of the marine 
models-except a few which were made by 
special contract by a celebrated New York 
modelmaker who specializes in maritime 
models. The U. S. Navy which designed and 
even built some of the historical ships that 
have been immortalized in wood and metal 
also supervised the production of the model 
monuments-historical memorials of noted 
vessels that have sailed the seven seas. 

The models have been made on the scale 
of one -quarter inch to one foot except in the 
case of tremendously large vessels where 
the scale has been reduced as low as one - 
eighth inch to the foot. 

Go after the 
Big -Pay Job! 

"Know electricity as experts 
know it and get an expert's Pay" 

DON'T be satisfied to worry along 
in little jobs with little pay. Mas- 

ter the finer points of electrical prac- 
tice and bring the big -pay job within 
your reach. Croft will show you how. 
Through his famous books he will 
teach you electricity as experts know 
it and put you in line for an expert's 
pay. Forty thousand men are using 
these books to step ahead-WHY NOT 
YOU? 

The Croft Library of Practical Electricity 

Act 
Now 

This is a great 
set of books. 
Send for the LI- 
BRARY for free 
e x a m i n e- 
tion NOW. 

It means your 
electrical suc- 
cess. It means 
more money for 
you. And that's 
worth going after 
immediately. Act 
now in your own 

interest. Do this 
for yourself to- 
day. 

YOU HAVE 
lo 

MONTHS 
TO PAY 

FREE 

EXAMINATION 

NO MONEY 
IN 

ADVANCE 

SEND YOUR 
COUPON 

NOW 

A Combined Home Study Course and Reference Library 
8 volumes -3000 pages -2100 illustrations-flexible Keratol binding 

Now $19.50-Soon $23.50 
No method of teaching electricity offers 

a quicker, surer way to success than the 
Croft books. 

Starting right in with the ABC's of 
modern electrical practice, Croft takes you 
through his books in easy steps. He gives 
you the secrets of success in electricity in 
Plain words, figures and illustrations. 

Croft teaches you electrical practice com- 
plete-.inside and outside work --central 
stations and the whole subject. He takes 
you in quick, easy steps from the simplest 
principles to the complete and economical 
operation of a great central station. 

He tells you things you need to know 
about motors, generators, armatures, com- 
mutators, transformers, circuits, currents, 
switchboards, distribution systems - elec- 
trical machinery of every type, installation, 
operation and repair-wiring for light and 
power-how to do it mechanically perfect. 
in accordance with the national Electrical 
Code-wiring of finished buildings-Under- 
writers' and municipal requirements-how 
to do a complete job, from estimating it 
to completion-illumination in its every 
phase-the latest and most improved meth- 
ods of lighting-lamps and lighting effects, 
etc, 

The Sure Way to Bigger Pay 
Big salaries are paid in the electrical field for expert knowledge. The man who 

knows electricity in all its many phases-the man who has completely mastered the sub- 
ject from A to Z-can pick his assit job and name his own salary. The only way you can 
earn more is to learn more. Small knowledge means small pay. Learn the tray to 

bigger pay. Become an expert. 

FREE TRIAL 
Tho proof of all we hase said Is in the 

hooks themselves, and it costs you 
N -O -T -H -I -N -G to examine them. There 
are no charges of any kind to pay. We pay 
everything. we send the books to you for 
10 days' examination and let you be the 
sole judge as to their value. 

Pnc**tteeee 

fS6CI [ 6cE.T 
t,7Prllfdk i 

EASY PAYMENTS 
If you decide to take [lair sure road to 

promotion, you need send only $1.50 in ten 
days and pay the balance at the rate of $2 
a month. You do not have to send any money 
to see the books. You do not have to buy 
them unless you feel that they actually 
will mean more money to YOU. 

Ì 1 i 
i i FREE 

Examination 
Coupon 

McGraw-Hill 
Book Co., Inc., 

370 Seventh Ave., 
New York 

Gentlemen :-Send me the 
PRACTICALBRARY OF OFT I ELECTRIC- ITY (shipping charges pre- paid), for 10 days' free ex- amination. If satisfactory, I will send $1.50 in ten days and $2 per 

month until the special price of $19.50 I has been paid. If not wanted, I will 
write you for return shipping instructions. 

\YIP 
Ny1sn 

PowfA 
caert 

1 
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Home Address 

City and State 

Employed by 

Occupation S I. 9-1-27 
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$2500 REWARD 
For the Capture of 
An Unknown Man 
TWICE he had entered the St. Clair 

Mansion. What was he after? 
Who? What was in danger? 

Berteau, the famous detective, had 
warned St. Clair that the mysterious 
marauder would come again. And 
now -a noise in the passage! The 
creak of an opening door. A shot in 
the dark! A capture! 
Is this wounded stranger the mysterious in- 
truder? Who could tell? Yet Berteau identi- 
fied the man without hesitation and won the 
$2500 reward. 
How did he do it? Easy enough for the Finger 
Print Expert. He is the specialist, the leader, 
the cream of detectives. Every day's paper tells of their wonderful exploits in solving 
mysterious crimes and convicting dangerous 
criminals. 

More Trained Men 
Needed 

The demand for trained men by governments, 
states, cities, detective agencies, corporations, 
and private bureaus is becoming greater every day. Here is a real opportunity for YOU. Can 
you imagine a more fascinating line of work than this? Often life and death depend on finger print evidence-and big rewards go to the expert. Many experts earn regularly from 
$3,000 to $10,000 per year. 

Learn at Home in 
Spare Time 

And now you can learn the secrets of this 
science at home in your spare time. Any man with common school education and average 
ability can become a Finger Print Detective in surprisingly short time. 

Free Course in 
Secret Service 

For a limited time we are making a special 
offer of a Professional Finger Print Outfit, absolutely Free, and Free Coupe in S t Service Intelligence. Mastery of these two kindred professions will open a brilliant 
career for you. 
Write quickly for fully illustrated free book on Finger Prints which explains this wonderful training in detail. Don't wait until this offer has expired-mail the coupon now. You may never see this announcement again! You assume no obligation - you have everything to gain Itid nothing to lose. Write at once-address 

University of Applied Science 
Dept. C-142 1920 Sunnyside Ave. Chicago, Ill. 

UNIVERSITY OF APPLIED SCIENCE 
Dept. c-142 1920 Sunnyside Ave., Chicago, Ill. 
Gentlemen:-Without any obligation whatever send me your new, fully illustrated. FREE book on Finger Prints and your offer of a FREE course in Secret Service Intelligence and the Free Professional Finger Print Outfit. 

Name 

Address 

The hull is cut, carved and chiseled from 
a piece of white pine timber. Some of the 
models are 12 feet long or more and 12 to 14 
inches wide, so that you can appreciate that 
they are the ultimate products of large, 
straight -grained planks fastened together 
with durable glue. The hull of the model 
has to be equipped with rudder, propellers, 
shafting, struts and a waterline draught 
scale. All the hull is exposed when the 
model is used for exhibition purposes so that 
the underwater parts must be shown in de- 
tail. 

The hull is solid for there is no need of 
hollowing out the interior. The naval ex- 
perts aim to produce models which will be 
so accurate in detail and so truthful in de- 
sign that neither laymen nor seafaring folks 
can find flaws nor faults in the diminutive 
ships. The graceful lines, the relative pro- 
portions and the carefully unified portrayal 
of the mother ship must be reproduced in 
the model. 

In the early days of ship model making, 
the Government builders used German sil- 
ver or "white metal" to simulate the metal- 
lic parts of the ship. Smoke stacks, anchors, 
deck rails and other equipment were repro- 
duced in German silver effigies. Many of 
these parts were masterly products of 
painstaking skill. The models were hand- 
some ornaments which had to be scoured and 
polished regularly to keep them in the pink 
of exhibition trim. 

The modern models substitute the use of 
wood as far as possible for metal parts. 
These are painted to simulate the actual 
equipment on the ship. The use of wood 
speeds up the construction without detracting 
from the educational value of the exhibit. 
Certain parts, of course, have to be made of 
metal. Wooden forms are made and pew- 
ter or soft lead castings are produced. 
Other equipment is made of brass. Solder 
is employed to assemble the different parts. 

Celluloid is used as imitation window 
glass for the pilot houses and airports. 
Each air port consists of a small brass ring 
fitted with a shoulder which holds the tiny 
circular bit of celluloid. Grassline thread 
or fine fishline are used for rigging and 
cables. Some of the cruisers and battleships 
require from 250 to 350 yards of this ma- 
terial apiece to fully equip them with the 
proper rigging. Ship rails and stanchions 
are made from flat strips of fine brass by 
turning them over special dies. Lifelines in 
the form of strong fishline is threaded 
through these rails. The glass used in the 
searchlights is scratched with special tools 
so as to look as though it was composed 
of several small strips of plate glass. 

The lifeboats, work boats and launches 
are made of white pine, carved, cut and hol- 
lowed out to look exactly like tiny boats. 
The interiors of these craft are cut out and 
such appliances as engines, rowing seats, 
steering gear, propellers and rudders are 
provided. The cocoanut matting which cov- 
ers the walkways along the decks is repre- 
sented by painting the deck of the model 
where this covering would be used. 

Some of the recent models are equipped 
with radio appliances of the most approved 
patterns. In order to insulate the stays, 
shrouds and similar rigging equipment, glass 
beads are strung on the fishlines. This in- 
sulation system facilitates the use of the 
radio apparatus. 

The last model Glade at the Washington 
Navy Yard is a small scale reproduction of 
the Richmond, a 10,000 ton naval cruiser. 
This ship is 555 feet long while its model is 
11 feet 9 inches in length and 14 inches in 
beam. It is generally recognized as the fin- 
est piece of model work produced since the 
U. S. Navy engaged in such operations. A 
professional modelmaker told the writer that 
it would cost at least $15,000 to make such 
a model under present conditions. 

WinaBuck 
$1500.00 ¿h 

I tuneable to give away a brand new, latest mode Buick Sedan to someone who answers this adv . We have already given away many autos; This ie the moo tlibera I offer ever made. 'tie your chance to win this Ideal ear. You can win it: why not try? The Sedan mil ibe delivered to the winner, or winner may have the ful leash value( $1,195.00) 
SOLVE THIS PUZZLE 

21211913111I719122 5 14 
Can you make out the two words spelled by the numbers in he squares above? The alphabet ie numbered. A is 1. B ie 2. etc. What are the two words? Send your answer today-not a ant of cost to you now orl ater. 

$305 for Promptness 
I will also give away a Chevrolet Coach, Orthophonie Vio - trola and many other valuable Prisee-beeidee hundreds of dollars i o Ceeh-and 3305.00 Special Extra P rise for Prompt- ness. Fleet Prise winner wil l receive 31.500.00 clash or Buick Sedan and 3305.00 cash .A II wh oanewereane hare in each and prises. In ease of ties the prises wilibe duplicated. EVERY- BODY REWARDED. Now. ge tout your penciland solve the pussle --send your answer today with name and address plainly written. WILLIAM LEROY, 

Dept. 9796 315 So. Peoria St., Chicago, 118 - 

His Bank 
Account Is 
Growing! 
He is one of the many men 
who have sent fora remark., 
able book, "The Nestler 
Plan." It tells how you too 
can establish a money- 
making business all your 
own, servicing tires by the 
patented Nestler Rubber 
Fusing Process. You can 
easily learn this scientific, 
modern rebuilding and repairing metho your 
spare time. Big profite; protected territory;little 
capital required; no experience necessary. 

Send for FREE illustrated book of facts, "The 
Nestler Plan." Write TODAY to Dept. 29, 

NESTLER RUBBER FUSING CO., Inc. 
245 West 55th St., New York, N. Y. 

A 

H. 

FRIEND OF RADIO HAMS, FANS, 
AND BUGS 

it is simple and most efficient. 
portable soldering iron. Works 
on car and radio (A) and 
farm lighting batteries. Nr heat wasted while out of your 
hands. Heats instantly when 
trigger is pulled; nothing to 
burn out. Small amount of 
energy used according to 
amount of soldering done. 
Makes quickest, cheapest, and 
most perfect connection elec- trically, mechanically in its 
class. 
Anyone can solder anywhere 
with this electrical soldering 
gun. It is moderately priced. 
If your dealer does not carry, write direct. 
Some territory open for job - 
hers and dealers. 

A. WAGG MFG., Wapello, Iowa. 

IMPLES 
Cleared Up-often in 24 hours. To prove 
you can be rid of Pimples, Blackheads, Acne 
Eruptions on the face or body, Barbers' Itch, 
Eczema, Enlarged Pores, Oily or Shiny Skin, 
simply send me your name and address today-no cost- 
no obligation. CLEAR -TONE tried and tested in over 100.000 cases-used like toilet water-is simply magical 
in prompt results. You can repay the favor by telling 
your friends; if not, the loss is mine. WRITE TODAY. 
E. S. GIVENS, 468 Chemical Bldg., Kansas City, Me. 

SQUAB BOOK M FREE 
Breed squabs and make money. Sold by millions. 

Write at once for free 40 -page book beautifully 
printed in colors telling how to do it. You will be surprised. PLYMOUTH ROCK MUM CO. 506 R St., Melrose Highlands, Mash. 
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The Romance and Casting of 
World-famous Bells 

By EDNA MacDONALD SERREM 
(Continud from page 409) 

out Russia. They are all fixed immovably 
to their beams, and their tongues slung by 
means of leather bands which are moved by 
ropes in such a manner that the blows fall 
upon the surface at irregular points. 

A bell of particular interest in America 
is the famous "Liberty Bell." It is now 
suspended by a chain of thirteen links, from 
the ceiling of the State House in Phila- 
delphia. The bell was cast in 1735. Under 
it the representatives of the thirteen colonies 
first proclaimed liberty. The break in its 
side occurred later during the ringing of a 
fire alarm. The bell is inscribed: "Pro- 
claim Liberty throughout all the land unto 
all the inhabitants thereof." 

In 1876 a bell which weighs thirteen thou- 
sand pounds to represent the thirteen original 
states, was made by the Troy bell manufac- 
turer. It hangs in the tower of the old State 
House, above Independence Hall, where the 
old bell was formerly suspended. Like the 
old bell, it too, bears the inscription pro- 
claiming liberty. This bell is in constant use, 
sounding the hours in beautiful deep tones. 

All nations, with the exception of the 
Turks who hate and fear them, have highly 

Station 

WRNY 
NEW YORK 

309.1 Meters -970 Kilocycles 

is owned and operated by the 
publishers of this magazine 

Our Editors will talk to you 
several times every week - 

See your. I1(ews aper 
for details 

TUNE IN ON 
WRNY 

regarded bells. A marvelous number of 
changes can be played upon chimes of bells. 
On twelve bells alone, no less than 479,091,- 
600 changes can be rung. 

DETAILS OF BELL MANUFACTURE 
Bell foundries, by experimentation, find 

and invent formulae for the making of bell 
metal which they decide upon as best suited 
to their ideas and desires. The product of 
each foundry is recognized as being some- 
what different from that of others, because 
of the difference in formulae. Each foundry 
owns its own formula. Thus, bells from 
certain foundries may be preferred to bells 
manufactured by other foundries, due to the 
variation in per cent of metals involved in 
the making. This, in spite of the fact that 
all bell -makers realize and admit that the 
ordinary alloy used by bell manufacturers is 
about seventy-eight per cent new Lake 
Superior copper with twenty-two per cent 
new block tin. It is the slight changes 
made by individual bell -makers on this orig- 
inal formula, in addition to other individual 
methods of manufacture in shape, etc., that 
provide the distinction in the product coming 
from the manufacturer. 

This fact also accounts for the difference, 
among other items, between bells of Amer- 
ican manufacture and those of foreign manu- 
facture. A possible exception may be made 
here in the case of England. English and 

FOOT 
STOOL 
See 
LePage's 
Book, 
page 23 

HANGING BOOK SHELVES 
See LePage's Book, page 25 

BACK HEST 
See LePage's Book, page 24 

Handiest tool in 
your shop 

PEIIIIAPS you have never thought of 
the special advantages of using Le - 
Page's Liquid Glue. It is always ready 
for immediate use. No weighing, soak- 
ing or heating is required. The quality 
is always the same. It "sets" slowly 
enough so that You have plenty of time 
to place the joints together exactly as 
they should go. Slow setting also allows 
LePage's to penetrate the wood, In- 
creasing the strength of the joint. Le - 
Page's Liquid Glue is equal in strength 
to any animal glue. Buy a can for your 
work shop. It is the easiest, quickest. 
handiest form of glue. Insist en LePage's. 

END TABLE WITH BOOK T1tuLG1t 
See LePage's Book, page 22. 

How to make 
attractive 

Gift Furniture 
LePage's NEW Home Work Shop Book 

Will Show You How 
Nov with the coming of fall and the home work shop 

season, comes this NEW LePage's Home Work Shop 
Book to show you how to make 20 different pieces of gift 
furniture, designed by an expert-attractive, artistic, use- 
ful, practical and easy to make. 

New Book-greatly improved 
THE first LePage's Home Work Shop Book, published a 
year ago, proved so popular that, though advertised only 
a few times, over 30,000 copies were sold-an enormous 
edition for a book of this kind. Now the new book, just 
off the press, represents a wonderful improvement over 
the old one. Of its 20 complete projects, 16 are entirely 
new and never offered before. 

Each project is presented in three parts-a photographic 
illustration of the finished project, a complete dimension 
drawing of its parts, and simple, easy -to -follow directions, 
for making, given step by step from start to finish. 

Designed by Expert 
FOR each of the 20 gift furniture projects, the design, 
dimension drawings and photographs, as well as the 
actual articles, were made by William W. Klenke, Instruc- 
tor in Woodworking, Central Commercial and Manual 
Training High School, Newark, New Jersey, Assurance 
is therefore given that each project and the directions for 
making it are perfectly practical. 

In addition to the four pieces illustrated above, the projects 
include the following: Table with side flaps and two drawers, 
Spanish Ship model, folding sewing screen, fernery stand, tilt top 
table, piano bench, costumer, Priscilla sewing box, Cedar Chest, 
Smoking Cabinet, table desk, desk chair, card or console table, 
book stand, turned bench, dressing glass. Where else could you 
get complete directions for making all these things for only 
10 cents. 

This new LePage's book also shows you how to make strong 
joints with glue in its most convenient form-LePage's Liquid 
Glue. It also tells you a lot of craftsmanship possibilities with a new 
product, Gesso, in making joints, covering up small defects, etc. 

Send 10 cents for this NEW LePage's 
Home Work Shop Book 

Jun' write your name and address on the coupon below, tear it 
out and mail to us today with 10 cents in coin or stamps, and we 
will at once send you a copy of LePage's New Home Work Shop 
Book, postage paid. Address LePage's Craft League, 567 Essex 
Ave., Gloucester, Mass. Tear out the coupon now so you won't 
forget it. 

E PAGE'S 
GLUE 

BOTTLES, TU BES, CANS 

MAIL THE COUPON 

LEPAGE'S CRAFT LEAGUE, 
567 Essex Ave., Gloucester, Mass. 

Gentlemen: Enclosed please find 10 cents (coin 
or stamps) in payment for LePage's New Home 
Work Shop Book. Please send a copy of this 
book to: 

Name 

Street 

City State 
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Uownsend 
k`B''Socket Power 
"Best inWorld!" 

Says A. W. GALE 
of Gloversville, N. Y. 

Below is a re- 
production of 
Mr. Cale's let- 
ter of May 8th, 
1927. 

48 W. Fulton St., 
Gloversville, N. Y. 

"Received the Townsend all O. K. It is 
the best in the World and that is saying some. 
I have a Radiola 4 tube. Get more 
stations than ever before. Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ. 
WIP, WWJ KTHS, KOP, KOA, WHAS. 
WTAM and KSD-besides 4 in Chicago. 
all in the East and then some." 

A. W. Gale. 

Replaces "B" Batteries 
The letter above speaks for itself-proves be- 
yond doubt that the Townsend "B" Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: "Eliminator works 
fine. Showed it to a friend and he wants one 
also. I will say it sure beats batteries. I get 
stations I never got before on a 6 tube set.1 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says, "Your Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 another time. My 
neighbor has a $27.50 Eliminator and I don't 
see that it works any better than yours.'. 
Delivers up to 100 volts on any set, on D. C. 
or A. C.-any cycle. Full tone, clarity and 
volume. 

Tested and approved by America's 
leading Radio authorities-Radio 
News and Popular Radio Laboratories 

ORDER TODAY! 
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envelope with only $1.00 and mail at once. 
Your Townsend "B" Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days- 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 

TOWNSEND LABORATORIES 
713 Townsend St.Dept 35 Chicago, III. 

Attach Only $1.00 
to this Coupon! 

SEND TODAY 

TOWNSEND 
LABORATORIES 

713 Townsend St. 
Dept. 35 Chicago, Ill. 

Gentlemen: Attached find $1.00. Kindly send 
at once Townsend "B" Socket Power Unit, 
C. O. D.. for $5.85, plus postage, on guaranteed 
10 -day free trial. 
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American bell -makers have always held to 
practically the same ideas and methods. But 
there is a pronounced difference between the 
bells of these countries, America and Eng- 
land, and the bells of countries including 
Italy, France, and others. This is an inter- 
esting condition. The following data will 
give the explanation. 

The pitch of a bell, the type of its tone, 
in other words, is determined by two main 
factors in its manufacture-the weight of 
the bell and the shape of the bell. The gen- 
eral rule is followed by pattern. For in- 
stance, a thousand pound English and Amer- 
ican bell, will ordinarily strike the key A 
Natural. This is expected and counted upon 
by the maker, who applies his formula to 
obtain this result. But the American and 
English key of A Natural strikes a lower, 
fuller tone than the same key -tuning em- 
ployed by other bell -makers. Therefore, the 
bells of England and America possess a 
richer range of sound throughout the whole 
scale of bell -sound. This is due primarily to 
the thickness of the bell in its finished state. 
More metal is contained in the bell, and 
therefore there is more resonance and more 
power. The bells of Italy and France strike 
a higher, sharper note. There is less metal 
in the bells, with the lessening in fullness of 
tone. The quality of American and English 
bells may thus be considered higher. 

The tone of a bell is the result of vibra- 
tions. When struck, a bell changes shape, 
and these repeated changes constitute its 
vibrations. At one moment a bell is an oval, 
with its longest diameter at exact right 
angles to the position of its longest diameter 
at the preceding instant. The number of 
vibrations produced in a bell in a given time 
varies, directly, as the square of the thick- 
ness, and inversely, as the bell's diameter, or 
as the cube root of its weight. By this 
knowledge, the production of any given tone 
in a bell is readily secured. In a set of bells 
forming a complete octave the diameters 
would appear in the following proportions : 

C-1, D-8/9, E-4/5, F-3/4, G-2/3, A-3/5, 
B-8/15, C-1/2. The diameters of bells cor- 
respond to the lengths of musical strings. 

While all bells cast from the same mold 
will be approximately of the same pitch, 
there will be individual differences which can 
be detected by the trained ear. When as- 
sembling a set of chimes, each bell must be 
tuned in harmony with the others, each bell, 
of course, being of a different pitch, or key. 
This is done by striking the bell with a 
wooden mallet, and comparing the tone of 
the bell struck with the tone of a designated 
common tuning -fork. 

The pitch of a bell is lowered by grinding 
metal from the interior of the bell (the 
sound bow), as indicated in the diagram. 
This must be done carefully and really 
slightly, so as not to remove any great 
amount of the original cast, since to do so 
will detract from the quality of tone, as 
stated before. 

The pitch of a bell is raised by removing 
metal from the rim, thereby decreasing its 
diameter. The tone is then higher and less 
round in volume. 

A portable grinder is used in these opera- 
tions, and the amount of metal removed is 
determined by a cut and try method. 

Carillon playing by an expert is done by 
hand at present, although there has re- 
cently been developed a device for electrical 
operation of the chimes by an ingenious ap- 
plication of electro -magnets to the mechan- 
ism operating the clappers. The control is a 
simple key -board, similar to a piano key- 
board, reduced to fit the chimes, which may 
be placed wherever desired. The success of 
this invention opens up great possibilities for 
distant control of carillon music, and 
especially for the unison of the chimes and 
organ in churches. But as in all playing of 
music, the interpretation of the melody may 
be robbed of a certain fine artistry, and 
become too mechanical, in the grip of ma- 
chinery. The human touch may be lost. 
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The Radio Séance 
By KARYL KANET 

(Continued from Page 415) 

to drown out that of the professor. "We un- 
derstand that you serve as the aerial, so to 
speak. That your spirit catches the spirits 
in the void and transmits them through the 
ether to the loudspeaker of the instrument. 
We have heard that you have had great and 
astounding results. Madame Lulu, we are 
here to be convinced." 

He turned to the others. "Is that not so, 
my colleagues?" he demanded. 

All nodded solemnly. 
"We will make it worth your while, 

Madame Lulu, if you convince us," he went 
on. "Remember, the Society will give one 
hundred thousand dollars-One Hundred 
Thousand Dollars-to you for personal re- 
search," he said impressively. 

"Let us now look carefully about this 
room, with madame's permission, to see that 
there are no instruments of deception here." 

Madame Lulu had to watch her speech 
carefully to be sure that her Irish brogue 
did not slip out now and then. So she spoke 
very slowly and distinctly. 

IMPORTANT 
TO NEWSSTAND READERS 

N order to eliminate all waste and un -1 

sold copies it has become necessary to 
!supply newsstand dealers only with the ac- 
tual 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. For your convenience, we are 
;appending herewith a blank which we ask 
jou to be good enough to fill in and hand 
-to your newsdealer. He will then be in a 
!position to supply copies to you regularly 
every month. If you are interested in 
receiving your copy every month, do not 
tail to sign this blank. It costs you noth- 
ing to do so. 

;To Newsdealer 

!Address 

Please reserve for me copies of 
SCIENCE & INVENTION every month 
until I notify you otherwise, and greatly, 
oblige, 

Name 
Address 

"Go right ahead, gentlemen. I assure you 
you will find nothing in this room to cast any 
doubts upon my honesty. I am sincere. I am 
psychic. I speak to the spirits. You will find 
no trickery because there is none." 

The committee rose to investigate. Very 
carefully they went over the room, examin- 
ing every nook and corner. It was quite 
small, and except for the ceiling, completely 
done in black. The walls were covered with 
folds of black cloth. The floor was com- 
pletely covered by a soft black rug. Even 
the windows had black hangings, as had the 
door through which the party had entered. 

The only furnishings in the room were the 
black -painted chairs, arranged in a semi- 
circle before a very low platform, on which 
stood another, larger black arm -chair. On 
this Madame Lulu was to sit. The only other 
object in the room was a fine six -tube super- 
heterodyne radio set, in a large carved 
cabinet, standing on a black -curtained stand 
near one wall, but separated from it by about 
three feet of space. 

The one peculiar feature of the set was the 
fact that there were no wires leading from 
it. There it stood, not connected in any way. 

There was no entrance to the room, the 
committee found, but the door through which 
they had come, which was behind madame's 
chair. The only other openings were the 
two windows, both on the street side of the 
room and four stories from the street. There 

Biggest Thrill! 

WHAT thrill could compare with 
this-what sport could bring you 

the tingling, breath -taking adventure of 
this fascinating, new occupation-the 
game for men with sporting blood! See 
life-win applause-thrills-big money 
-step into a field of excitement and 
daring-away from the monotony of 
tame, narrow humdrum everyday life ! 

Think what Aviation offers you. 
Thrills such as you never 
had before! The praise 
and plaudits of the multi- 
tude. And a chance to 
get in on the ground floor 
where rewards may be 
unlimited ! 

Amazing Opportunities 
Aviation is growing so 

swiftly that one can hard- 
ly keep track of all the 
astonishing new develop- 
ments. Air mail routes 
have just been extended to form a vast 
aerial network over the entire U. S. 

Airlines and airplane factories are 
springing up all over the country. 
Men like Henry Ford are investing 
millions in the future of commercial 
Aviation in America! The possibilities 
are so tremendous that they stagger 
imagination ! 

Everything is set for one of the 
greatest booms in history. Big for- 
tunes came out of the automobile in- 
dustry and out of motion pictures. Big 
fortunes will also come out of Avia- 
tion. The development of Aviation as 
an industry is bringing with it a call for 
trained men. Those who qualify 
quickly should find themselves on the 
road to unusual earnings-success- 
popularity-and prominence. 

Easy to Become an Aviation 
Expert 

Get into this thrilling business at 
once while the field is new and un - 

The famous "Spirit of 
St. Louis" which flew 
from New York to 
Paris in the memor- 
able non-stop flight 
May 20-21. 
Wide World Photo 

viati 8 n 
crowded. Now-by a unique new plan 
-you can quickly secure at home, 
during spare time, the preliminary 
training necessary to get a start in the 
Aviation Industry. Experts will teach 
you the secrets-give you the inside 
facts that are essential to your success. 
And the study of Aviation by cur 
method is almost as fascinating as the 
actual work itself. Every lesson is 

chockful of interest- 
and so absorbing that you 
actually forget you are 
studying. But best of all 
are the ultimate rewards 
you are fitting yourself 
to gain. 
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Send for 
FREE Book 

Send the coupon for 
our new, free booklet- 
Opportunities in the Air- 
plane Industry. It is un- 

interesting, reads like a ro - 
and gives vital facts about 

Aviation you probably never even 
dreamed of. You owe it to yourself 
to at least read it. We offer you a free 
copy now. No obligation. Mail the 
coupon for yours today. 

American School 
of Aviation 

Dept. 1426, 

3601 Michigan Avenue 
Chicago, Ill. 

AMERICAN SCHOOL OF AVIATION 
Dept. 1426, 3601 Michigan Ave., Chicago, Ill. 
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l in Practical Aviation. 
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Learn --- atnome 
toMake CteV¢r 

NOW C 
A profitable Business of Your Own for 
full or spare time. Earn $25 or more a 
week in spare time. Double your full 
time pay. This practical method of 
home instruction has simplified every- 
thing. 
Why work for low pay? Clever "sales - 

increasing" display material is always needed 
by progressive business enterprises of every 
description. $10 to $20 is often paid for a 
single attractive show card. Skilled Show 
Card Writers command high salaries-right 
from the start. 

Prepare now. No special ability needed. Learn 
at home in spare time through this most complete, 
practical method. Student R. A. Hart writes: "I 
make not less than $2.00 an hour making show 
cards in spare time." Ray Underwood (while still 
a student) wrote: "Am with a large sign company. 
People ask me to do work after regular hours and 
I clear $25 to $35 a day." Hundreds have learned 
Show Card Writing this quick easy way So Can 
You. 

Take advantage of the money -making opportuni- 
ties open in the Show Card field. Make Show 
Cards for your present employer or for several 
merchants at one time. Have a profitable business 
of your own. Earn up to $100 a week-more if 
you're ambitious. 

Send for FREE Book 
Get busy. Boost your pay. Don't delay another 

hour. Send coupon now for big, Free Illustrated 
Book and full information. Mail coupon now. No 
obligation. No salesman will call. 
Washington Show Card School, Dept. 269-E 
1117 -15th Street, N. W., Washington, D. C. 

Washington Show Card School, Dept. 269-E 
1117 -15th Street, N. W., Washington, D. C. 

Please send me FREE and without obligation, a 
copy of the new 32 -page hook, "Quick Success in 
Show Card Making." 

Name 
(Write name plainly and state whether Mr., Mrs., or Miss) 

Address 

City State 
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THE MIDGET SLIDE RULE 
insri ntq- olds, subu acts, 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. 

More than 110,000 sold, more 
than 2 0 0 0 unsolicited testi- 
monials. The Engine -divided 

scales are on white finished aluminum and are grease and 
waterproof. Diameter 4wr. Price with Instruction Book, 
$1.50. Pocket Carrying Case, 50e extra, Cash or C.O.D. 
Catalogue free. Your money bark if you are not satisfied. 
GILSON SLIDE RULE COMPANY, Stuart, Florida 

FLY Young man, learn aviation, 
Build this classy plane and 

learn to construct and oper- 
ate aircraft. Use your motorcycle 
engine or the IRWIN 20 h.p. 

motor. We furnish parts very rea- 
sonable to build this wonderful 
little Meteorplane" the World's 
first successful Light Plane. 
Send $3.50 for complete set of 
blue prints and parta price 
list of this latest Model M -T-2. 
IRWIN AIRCRAFT COMPANY 

Sacramento, California. 

were not even fire escapes from the win- 
dows. The room was completely cut off from 
the rest of the house, the only connecting 
link being the door. This led into a long 
passage, completely empty., which led directly 
to the foyer and the outside door. 

The committee conferred, while Madame 
Lulu, seating her fat bulk on the chair on 
the platform, watched them closely. It was 
plain to be seen that they were surprised. 

Finally they all came back to their chairs 
before the platform. 

"Madame Lulu," said Coyle, "we are satis- 
fied, at least with the room. We must con- 
fess ourselves surprised, for we had expected 
to find at least some wires." 

Madame Lulu smiled. 
"Let us now continue with the seance," 

Coyle, a hardened veteran of many seances, 
went on. "If it proves sincere, and we find 
no trickery, Madame Lulu, you are MADE!" 

"This will revolutionize the world! It 
will be the great sensation of the age! To 
think of spirit voices being caught as radio 
waves ! The wisdom of the ages will be at 
our call, and we-the Society-will give it 
to the world I" 

Madame Lulu smiled again, like a cat 
licking cream from its whiskers. She could 
almost feel that $100,000 in her hands. It 
was hers, she was sure. 

$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 numer- 
ous prospectuses giving the earning capaci- 
ties of the various machines. 

Most of the shares of stocks 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 stocks 
at $100.00 per share. 

Therefore the editors of this publication 
say, "Just come in and show us-merely 
SHOW us-a working model of a per- 
petual motion machine and we will give 
you $5,000.00. But the machine must not 
be made to operate by tides, winds, water- 
power, natural evaporation or humidity. It 
must be perpetual motion." 

"I am glad you are satisfied, gentlemen. 
Now we will begin. Will someone please 
draw the window -curtains? Now, kindly sit 
in those chairs. You will see that they 
are arranged so that we can hold hands in 
a circle. That will establish a circuit. Mr. 
Coyle, you sit here at my right and hold my 
right hand. Mr. Jimpson, sit at the left and 
take my other hand. 

"Are you all ready?" 
Dr. Jeemes was sitting next to Coyle. 

Professor Littleton was seated by Mr. Jimp- 
son, and Howdidhe was facing Madame Lulu 
and the door. They all nodded. 

"Very good. Now, will someone kindly 
put out the light? We must have complete 
darkness for the best spirit reception." 

Jeemes reached for the long chain hang- 
ing from the ceiling electric light. He pulled 
it, and instantly the room was plunged into 
the deepest blackness. 

"Now all take hands. Remember, the circle 
must not break, no matter what happens. If 
it does, we will break the spirit connection," 
Madame's voice rose out of the dark. 

There was a long, very impressive and 
awe-inspiring black silence. The only sound, 
and that very slight, was the faint crackle 
of taffeta as the silk on Madame Lulu's 
bosom stirred with her breathing. Finally 
the breathing became audible. There was a 
deep breath, almost a sigh, from the plat- 
form. 
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"She is growing rigid-she is going into 
the trance!" whispered Jimpson, who held 
madame's left hand. 

"Sh-sh-sh-sh." 
They waited in the pitch-black silence for 

another long minute or two. The only sound 
was the cautious breathing of the men and 
the deep, sighing breaths of the woman on 

+ the platform. 
Then suddenly, from the side of the room 

where the radio stood, came the throaty 
sound of a radio being tuned in. There fol- 
lowed a slight noise, as of static. 

The committee sat bolt upright in their 
chairs, gripping each other's hands nervously. 

"Gr-r-r-ah-ah-ahhhhhhhh," said the 
radio, statically. 

Then came a deep man's voice. 
"You have called," it said gutturally, "and 

I have come." It stopped, leaving a tense 
silence. 

No one moved. The committee sat frozen 
in their seats. 

"What is your will? Answer !" the voice 
commanded. 

"Who-who-who--" the professor 
stammered. 

Is it an owl I speak to?" the guttural 
voice asked. 

"Who-who-are you?" Professor Little- 
ton finished with an effort. 

"I am Chief Laughing Gas, who roamed 
the forests long before your spirits left the 
void to live on earth. I am heap big Indian 
hunter. Ugh !" 

They all jumped as the blood -curdling 
war -whoop rang out in the dark. 

WANTED 
Copies July 1926, Science 
and Invention. Write I. S. 
Manheimer, c -o S. & I., 
230 Fifth Avenue, New 
York City. 

"Wh-wh-where are you from and how 
did you get here?" Jimpson found courage 
to ask. 

"I was caught by the strong will of the 
woman, and brought here to this instrument. 
I come from beyond-beyond-beyon ..." 
the voice trailed off, with echoes of "be- 
yond." Finally,with a last wailing"beyo--" 
it was gone. 

"Here! Chief ! Come back ! Come back ! 

We want to know more!" called Jimpson. 
There was no answer but the "ahhhhhhhh- 

zzzzzzzzzzzz" of the radio. Again there was 
silence, tense and electric, accented by the 
deep breathing of the entranced medium, 
while the committee sat holding hands tight- 
ly, waiting. 

"O00000h, nice peoples," it was a thin, 
childish, falsetto voice. "Why you call 'ittle 
Sunshine ?" 

"Who are you?" asked Howdidhe, the 
magician. 

I 'ittle Sunshine. You want talky -talk 
wiv me ?" the voice was very high and 
childish, almost infantile. 

"O0000h, I nice 'ittle spi'it. I 'ittle anjil. 
All anjils loves me, them does. Big mans 
loves me too? I ve'y happy. You wanta 
come play wiv me, nice mans? I give you 
dolly, I will, of you comes. You be ve'y 
happy here, too ..." 

"Have you any messages for us?" Jeemes 
asked, tremblingly. 

"O000h, yes, nice mans. I got p'itty mes- 
sage for you, I have. Big mama anjil say 
ev'ything all right. She say to not worry. 
You worry, big mans? O0000, naughty, 
naughty." 

The infantile voice prattled on, coming 
from the side of the room where the radio 
stood. No one interrupted. 

OVER THE HEAD OF THE MAN 

who had hired him! 

INVITED as they are into all sorts of 
business offices, our representatives come 
across some very dramatic incidents. 

For example : 

One of them called recently on the pur- 
chasing agent of a large export house. Said 
he: "Your president has asked me to meet 
the department heads and tell them about the 
work of the Institute. He is an old sub- 
scriber to our Modern Business Course, en- 
rolled about ten years ago, and he feels that 
our service has been of real help to him." 

The purchasing agent looked out of the 
window a minute before replying. Then he 
said: "I remember the day the President 
enrolled with you. He was one of my assist- 
ants. I am the man who hired him." 

Promoted over the head of the man who 
had hired him! There is an element of tri- 
umph in that story, and an element of trag- 
edy. To one man it meant the attainment of 
his goal ; to the other, failure. 

But why did it happen? Because one man 
was a subscriber to the Institute Course while 
the other wasn't? 

Certainly not. We don't take credit for 
the success of our graduates any more than 
Yale, or Dartmouth, or the University of 
Pennsylvania take credit for the success of 
theirs. A man can become prosperous (thou- 
sands do) without the Course. But this is a 
fact-no man can attain large success with- 
out what is in the Course. He may get the 

thing that is in it from other sources, but get 
it lic must. 

What is in the Course? Experience. The 
experience of the most successful men in 
business-the methods, plans and construc- 
tive ideas they found to be profitable, ar- 
ranged for yourr use by the leaders of busi- 
ness education. 

Two types of men enroll with the Institute : 

1. Younger executives, men between the 
ages of 21 and 35, who know that more re- 
sponsibilty and larger income follow in- 
creased knowledge as surely as day follows 
night. Such men usually read the entire 
Course, solve every Problem, use every Lec- 
ture. 

2. Men already at the top (more than 
38,000 presidents have enrolled, for example). 
Such men have no thought of following the 
Course in detail, but they realize that one 
single paragraph in any chapter may have 
just the idea that will solve an immediate 
problem or increase immediate profits. Such 
men keep the Course at their elbows and, by 
so doing, have in their own offices a staff of 
$100,000 advisors, each a leading success in 
his own particular field. 

If you are in one of these two groups-we 
want to send you a tremendously interesting 
little book. It tells just how the Course is 
arranged for practical use and gives, in brief 
summary, the experiences of 300,000 men 
who would no more think of being without 
this modern aid than they would be without 
the typewriter or the telephone. You can 
read this little book in half an hour; you owe 
it to yourself to know its story. 
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New bargain catalog just issued. With 
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EDGAR RICE BURROUGHS 
has written many interesting 
stories, but we believe, for down- 
right originality and exciting inter- 
est, "The Master Mind of Mars" 
is hard to equal. There is hardly 
a page that does not hold your 
interest. Once the story gets 
under way, hair-raising episodes 
seem to tumble right over each 
other-they come so quickly. 
Besides this, the science is excel- 
lent and no matter how strangely 
the tale reads, it always, somehow 
or other, seems to have an element 
of truth in it. 
There has never been presented a 
more elaborate and thrill -provok- 
ing collection of scientific fiction. 
Included among the famousauthors 
are Edgar Rice Burroughs, author 
of the famous Martian stories and 
creator of the Tarzan series: A. 
Merritt, author of the "Moon 
Pool," "The People of the Pit," 
etc. Murray Leinster, well-known 
author who needs no introduction 
to AMAZING STORIES readers for the 
creation of his hero Burl of "The 
Red Dust," and "The Mad 
Planet;" H. G. Wells, a writer of 
international fame, who possesses 
the virtues of versatility in writing 
on scientifiction. 
All stories are complete -116 
pages of them, with full page 
illustrations. Size of Book 9 by 
12 inches. 

50c THE COPY EVERYWHERE 
If your dealer cannot supply you write direct ---------s-s_.sa_ss.s-ssssssa ss_ 

EXPERIMENTER PUB. PUB. CO., Inc., 
230 Fifth Ave., New York. 

Gentlemen: I enclose 50e for one copy of "Amazing Stories Annual". 
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BUILD YOUR 'OWN 
We furnish blue prints, 
finishing material and 
instructions. Buy the 
works, dial, weights and 
pendulum from us at 
surprisingly low prices. 
You make a fine profit 
building artistic clocks 
for your friends. 
Plain Works As Low As 
$5.00. Others With Chimes 
At All Prices. Ask For 
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CLOCK COMPANY 
1679 Ruffner St., 
Philadelphia, Pa. 
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"G'bye, nice mans," it said at last. "Big 
lady anjil comin'. She say she want talky - 
talk wiv you. Tiss 'ittle Sunshine, nice lady. 
G'bye, ev'ybody, g'bye,' the voice trailed off. 

Again there was the throaty "ahhhhhhhhh" 
of a tuned -in radio. 

"I come! Didst call?" it was a woman's 
voice, low and pleasant. 

"Who are you?" asked Howdidhe, the only 
one of the group with enough courage left 
to speak. 

"I ara bight Rowena, lady of the Castle 
Gray. I wot not what thou wilt, fair sires.' 

"How did you get here?" 
"I come afar. I have flown amain. But 

stay! 'Tis strange, passing strange, Sir 
Knight, thy speech. Knowst not the tongue 
of Arthur's realm? Art heathen, sir?" 

As one man, the members jumped. What ! ! 
A ghost from away back in King Arthur's 
time? Did medieval ghosts walk too, in those 
modern days? 

"Wheeew h" Howdidhe gave a low whistle 
of incredulity. 

"Dost doubt me, sirrah? 'Thou, I mean, 
thou that sittest there. Dost not know that 
I could slay thee with a single blow? But 
enough of threats and doubtings. I bear 
messages, words for thee from this, the other 
world. 

"For thee, sir that doubtest, I come to 
tell, to foretell what will befall thee. Thou'lt 
meet with dire misfortune soon, alas. 'Tis 
thine own Uncle Abner, dead these many 
years, that tells it mc. Dost believe me, sir?" 

Radio Wrinkles Wanted! 
The Radio Editor, Mr. Paul E. 
Welker, wants to hear from you, 
if you have a good idea or wrinkle. 
Make a pencil or pen and ink 
sketch of the contrivance, write 50 
words or so of description, and 
mail to the Radio Editor, c/o this 
magazine. 

"I have other word, but 'tis confusing. I 
see the future for thee, one and all. For 
thee, sir writer, you who bear the look of a 
hearty trencherman, I bring fair fortune. 
Thine Cousin Minnie, she that died in fairest 
infancy, watches over thee. Do not fear ... 
Thou'lt prosper well. 

"For thee, sir teacher-OH-OH- 
OWWWWWWW!!1" The sweet, medieval 
voice changed abruptly to a howl, a boyish 
howl. 

"Somebody turn on the light, quick !" 
It was Howdidhe's voice cutting through 

the darkness! And it was not coming from 
the chair where he should have been but 
from the side of the room where the radio 
stood! 

Four hands fumbled for the chain. 
"Hurry up! Turn on that light! I can't 

hold this bird much longer! He's slippery 
as an eel!" 

At last someone's hand struck the chain 
and pulled it. Four mouths gaped open and 
four sets of eyes stared blinkingly with sur- 
prise. 

There was Howdidhe, standing beside the 
radio cabinet, holding by the collar a squirm- 
ing youth, who was doing his best to wriggle 
out of the man's grip. But Howdidhe, from 
many years as a magician, had muscles of 
iron, and wriggle as he would, the lad could 
not get away. 

"Here is the spirit" announced Howdidhe 
calmly. "This is the fair Lady Rowena, and 
if I am not mistaken, this is also Big Chief 
Laughing Gas and Little Sunshine. Isn't it 
cute ?" 

The boy, who looked about sixteen, but 
who was very small for his age, dropped 
his head and stopped struggling. He was an 
attractive youngster, with red carroty hair 
and a freckled face. 

"What the-?" 
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"How 
"Where did- ?" 
Everybody was speaking at once. 
"Madam," said the magician, bowing to- 

ward the red and spluttering Lulu, "here is 
your spirit. I hope you find it quite satis- 
factory. It is a very well fed spirit, madam," 
he said, eyeing the round rosy cheeks of the 
boy. "I congratulate you on the good care 
you take of your ghosts." 

The lad looked up with an Irish twinkle 
in his eye, and deliberately winked at the 
magician. 

Just then Madame Lulu decided it was 
time to faint. With an "Oh, my heart I" she 
dropped, like a sack of meal, back into her 
chair. 

"She has fainted !" exclaimed Jeemes. 
"Give her air ! Get some water ! Find some 
smelling -salts !" 

"Oh, she'll be all right. That's one way 
out of what I must admit is a pretty tight 
squeeze. It must have been a shock to see 
her spirits in the flesh," said Howdidhe. 

"Tell us, how did you guess it? By Jove, 
she had us pretty well fooled, I don't minci 
saying," the professor, just beginning to get 
over his surprise, said. 

The radio voices from 
the "spirit world" had 
a material source, as 
the investigators dis- 

covered. 

"If madame will wake up. I shall be glad 
to explain to her just how I discovered her 
little game." 

He waited. Soon madame's eyes fluttered. 
Slowly, weakly, she sat up. 

"Oh, where am I?" she murmured, her 
hand over her heart. 

"Its all right, madame, no more dramatics, 
please. The game's up, I guess, but it was 
not your fault. Do you care to listen while 
I explain to these gentlemen how I found 
you out? 

"What, no answer? Well, silence means 
consent." 

"But how did he get here? I didn't see 
anything, and we could not have helped hear- 
ing him if he had come in through the hall 
door, since the passage outside is uncar- 
peted," said Jimpson in amazement. 

"That's easy. You remember, when we 
were examining the room, we noticed that 
there were no doors besides the one we came 
through. That struck me as pretty funny, in 
a room situated as this one is, since there 
should be a door at the other end. But we 
examined all the walls under the hanging, 
you recall, and found no opening. 

"Now, the wall is panelled. That gave me 
a clue. and_the fact that the radio cabinet is 
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tice are standard, so that 
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There are twenty-five Bell 
Companies, but only one Bell 
System-and but one Bell aim 
and ideal; stated by President 
Walter S. Gifford as: 

"A telephone service for this 
nation, so far as humanly pos- 
sible free from imperfections, 
errors and delays, and enabling 
anyone anywhere at any time 
to pick up a telephone and talk 
to anyone else anywhere else in 
this country, clearly, quickly 
and at a reasonable cost." 
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Former Plasterer 
Now Earning 

$12,000 a Year 
"When I enrolled with the International 
Correspondence Schools, I was a plas- 
terer and I didn't know a thing about 
blueprints. Today I have my own con- 
tracting business and I am able to fig- 
ure the most difficult jobs and execute 
them to the satisfaction of everyone 
concerned. My income is between 
$12,000 and $15,000 a year. It cer- 
tainly was a lucky day for me when I 
sent in that I. C. S. coupon." 

That's a true story of what just one student of the 
International Correspondence Schools has done. Every 
snail brings letters from other ambitious men and 
women telling of promotions and increases in salary 
due directly to spare -time study. 

One hour a day spent with the I. C. S., in the 
quiet of your own home, will prepare you for succes9 
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a pretty elaborate affair gave me another. 
"I was sure that the deception must be 

pretty clever," the magician went on, "or it 
would not have deceived so many people 
who should know better. Here is what hap- 
pened: 

"I noticed that just behind the radio 
cabinet there is an opening in the hang- 
ings, very cleverly concealed by the folds. 
Behind this is a panel. Look 1" He lifted 
aside the curtain, showing a gaping hole in 
the wall, where the panel had rolled back 
like a door. 

"That is how he entered. That is also why 
Madame Lulu sighed so loudly and long as 
she did, to cover the sound of the oiled 
rollers. But I caught it, faintly. 

"You will notice that this lad is small, 
quite small enough to pass through the panel. 
If you will come around this way, you will 
see how he did it." 

The men crowded around, leaving Madame 
Lulu sitting, stricken, in her chair. 

"Oh 1" they said, as one. 
The back of the radio cabinet, like the 

panel, was slid back on rollers, leaving a 
compartment to project the voice through. 

"Do you see? This can be controlled 
either from the inside or the out. I have 
used the same contrivance many times on 
the stage. 

"Say, sonny," he said, turning to the boy, 
whose collar was still held tightly in his 
grasp. "Where did you learn to talk in so 
many different voices ?" 

"Oh, I practiced it for fun with the 
kids," said the boy, with an impish grin. 
"And I been reading King Arthur. That's 
where I got that Lady Rowena stuff.' 

"Hm-m-m. I see. Suppose we let Ma- 
dame Lulu over here go. We'll expose her 
in the papers. What a story it'll make ! 

She'll have to leave town, and she'll never 
dare try this radio séance stunt again. 

"By the way, sonny, do you know who I 
am?' 

"No," said the boy. "Who the deuce are 
you?" 

I am the great-the only-the original 
Thurston Howdidhe 1 I am the magician I" 

"Ohhhh," said the boy in a hushed, awe- 
stricken voice. 

"Yes. I am Howdidhe 1 But you are too 
good to waste. You're pretty good yourself. 
How would you like to join my act? I'll 
teach you how to be a magician." 

The boy turned to the woman in the chair. 
"Say, mom, kin I?" he asked. 

"Mom!" said Howdidhe. "What do you 
mean?" 

"Sure she's my mother. And her name's 
Mrs. Maggie O'Flaherty. She's no more 
'Madame Lulu' than I am, and my name's 
Pat O'Flaherty. This was all my idea any- 
way, but we sure cleaned up big while it 
lasted." 

"Well, another good ghost gone wrong," 
said Coyle sadly. He was very much dis- 
appointed. 
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Building a Model of the U. S. 
Brig of War "Truxton" 

By WILLIAM A. CROSBY 

(Continued from page 424) 

four pieces of wood a quarter of an inch 
square and fit these so that two come on each 
side acting as shores to hold it vertical. 
They may be tacked to the base board and 
just tipped with enough glue to hold them 
in against the side of the hull at the top, 12. 

With the base complete, the entire inside 
of the model should be given two good 
coats of white shellac to keep the dampness 
out of the glue. Be sure that this shellac 
runs down well into the openings between 
frames and alongside the keel. 

If you wish, you may put in a lower deck 
next, by using a piece of the cardboard cut 
to shape from the sections in the line draw- 
ing. This is done by laying off the correct 
distances between the sections on the card- 
board and then, from the body plan, take 
off the horizontal widths at each section. 
This may be done with a strip of paper, but 
when you cut the line, make it just a trifle 
smaller because you are taking off for the 
thickness of the frames. 

If you put in this lower deck cut holes in 
it about amidships which will be the hatch- 
ways by which the hold may be reached. 
In the writer's model even little ladders lead 
down through this hatch to either side of the 
keel. The ladders were made from smooth 
match sticks with pieces of the mahogany 
colored cardboard across them for steps. The 
entire ladders should be shellacked before 
being put into position. 

The main deck cannot be put on until the 
places for the lower ends of the masts have 
been taken care of. Locate, from the plan, 
the exact spot where the center of the two 
masts come 13, by measuring from the 
stern. Mark these spots on the lower hull 
exactly in the center of the keel. Drive a 
pin into each of these spots and then remove 
it with a pair of pliers. This will give you 
the hole for what comes next. Take two 
good sized pins and cut off the heads. Then 
file a rough point on this end and after 
putting a small drop of glue on the end push 
the bluntest end of the pin into the hole 
you have just made in the keel. Allow about 
three eighths of an inch of the pointed end 
of the pin to extend upwards so that when 
the masts are put in, the ends may be pushed 
down over this point. 

Notice that the masts rake toward the 
stern a little and when you make the holes 
through the main deck allow for this. 

The main deck must be heavier than the 
other and it is started with a good heavy 
piece of cardboard such as a pad back. Try 
to get a piece which is large enough so that 
it will be all in one piece. From the line 
drawing, (sections), you can secure the con- 
tour of this deck just as for the lower deck. 
Before it is put into place, a strip of card- 
board should be glued to the inside of the 
hull at the point where the lower side of 
the deck will come. 

Secure a piece of smooth drawing paper 
and on this rule parallel lines parallel to 
each other and about one -eighth of an inch 
apart. You can make these in pencil or in 
waterproof ink, but in any event make thém 
just as neatly as you can and also have 
them evenly spaced, for this is the real 
deck and unless it is a good job it may spoil 
the whole model. This piece of paper is glued 
to the upper side of the cardboard which 
has already been cut to the shape desired. 
Locate the masts on this as outlined before 
and cut holes a little over a quarter of an 
inch in diameter so that the masts can go 
through. 

One inch astern of the after or main mast, 
cut a square hole in the deck for a hatch. 
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This will be about three-quarters of an inch 
square. Just forward of this same mast 
(about three quarters of an inch), cut an- 
other hatch hole which will be about an inch 
and a quarter square. Another hatch goes 
half an inch forward of the foremast. This 
is for the crew's ladder to the forecastle and 
the opening is about half an inch square. Be 
sure that all of these hatches and the masts 
center up exactly on the center line of the 
ship. With these holes in place, the deck is 
ready to go into position where it is firmly 
glued to the pieces which have been pre- 
viously fastened to the inside of the hull. 
The upper edge of this deck should be about 
one -sixteenth of an inch below the lower 
edges of the gun ports. 

Around the edge of each hatch a narrow 
strip of cardboard is glued so that it raises 
the actual opening above the level of the 
deck. This is called a coaming and the 
hatch may be made to fit down over this. 
The center hatch, or main hatch, is fitted 
with a square cover which lifts off entirely, 
14, but the other two hatches have paper 
hinges on their forward edges so that they 
will hinge up. If you wish to go into great 
detail you may arrange a hasp -like struc- 
ture on each side of the main hatch by which 
it may be secured down to the deck. 

All the way around the outer edge of the 
deck we have what is called a water -way. 
This, in reality, is simply a narrow strip 
of the mahogany colored cardboard, pos- 
sibly three -eighths of an inch wide, glued 
to- the deck so that the outer edge is close 
up against the side of the ship, 15. Con- 
trasted with the white decks, it will make 
a pleasing appearance. Strips of the same 
cardboard are glued to the deck about each 
of the hatch openings. As soon as these 
pieces are glued to the deck give it at least 
two coats of thin shellac so that the white 
part will not become soiled. Take care to 
keep it clean all during the construction of 
the ship because a dirty deck will do much 
to spoil the appearance of the finished 
product. The deck should be "gleaming 
white." 

The inside of the rail, that portion of the 
frames and planking which comes above 
the deck, must have something to cover it 
up. 

In real ships this is called sheathing and 
for our purpose we will use a strip of card- 
board cut so that its lower edge fits snugly 
along the deck. This strip is laid up inside 
the rail and on the outside the gun ports are 
marked off, 16. The "sheathing" is then 
removed and the openings cut after which 
it is glued in place, one strip on each side 
of the vessel. This will cover a part of the 
waterway but there will still be some of it 
showing. The sheathing should he painted 
white. 

The rudder should now be fitted. This is 
made to the shape shown in the drawing, cut 
from a thin piece of wood and to secure it 
to the hull at the stern, thin pins are bent 
in the shape of an "L" with the pointed 
end driven into the forward edge of the 
rudder and the "L" part arranged to point 
downward. These form hooks which are 
put into little eyes in the sternpost, 17. The 
eyes are made by cutting off a piece of 
picture wire, about an inch in length, and 
then, with a pair of pliers, removing one 
strand of wire at a time. This will give you 
the fine wire which will be used extensively 
throughout the model. 

The eyes are made by taking a hat pin 
and making a loop about it then turning the 
loop up tightly with a pair of pliers and 
cutting off the excess wire with -wire cut- 
ters. The entire length of the eye and 
shank will be about one -quarter of an inch, 
18. A hole is made for each with a pin 
and the eye pushed in with a drop of glue 
on the end so that it will stay there. These 
two eyes are placed in the sternpost so that 
they will take the hooks on the rudder per- 
mitting it to swing from side to side. It 
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may be necessary to cut away a little of 
the wood in the rudder just below each 
hook so that it will fit up snugly to the 
eyes. 

The top of the rudder has a "tiller" driven 
into the end as shown. This is really a 
wire and the slot which has already been 
cut in the stern is there so that this pin 
will pass through and come out inside just 
above the level of the deck. When this is 
complete the rudder is finished and may be 
left hanging in position. 

The steering gear is next made. This con- 
sists of a wheel with spokes and handles, a 
drum and the supports. Everything but the 
supports may be made from the cardboard, 
mahogany colored preferred. The wheel is 
made by cutting two circles of the card- 
board and fitting six spokes through them, 
one circle on each side. Through the cen- 
ter of this a rather heavy pin is passed and 
glued to the wheel. One of the supports is 
placed on next, then the drum, (glued to the 
pin) and finally the other support. The 
drawing, 19, shows the construction. This 
entire structure is glued to the deck with 
the wheel forward and with the after sup- 
port about one and a quarter inches from 
the stern. Out near the sheathing at the 
extreme after end, on each side, make and 
put in place two more of the little eyes as 
outlined before. Two more will be placed 
at the sides of the deck directly opposite the 
drum of the steering gear, one being just 
a trifle further forward than the other. 
These four eyes are placed in pin holes 
through the deck and glued securely. 

The steering line is made of linen thread 
and it should be strong because when com- 
pleted it will not be possible to get at it 
again without removing a part of the model. 
Allow plenty of material, about two feet, and 
after finding the center of this, knot it and 
glue it to the end of the tiller where it 
comes over the deck. Be sure that it is ab- 
solutely secure for you don't want it to pull 
off. One end of this is passed through the 
two starboard eyes and the other end through 
the port eyes and so to the steering drum. 
Put the rudder over to one side, the string 
which runs the other way is knotted to the 
drum. The steering wheel is then turned 
slowly so that this thread is wound up and 
the rudder is brought over to a similar angle 
on the other side. Now knot the other end 
of the thread to the drum. Then by turning 
the steering gear, you can make the rudder 
move from side to side, but don't strain it 
too far over. The total movement of the 
after edge of the rudder should not be more 
than one-half an inch. If you can get some 
very fine chain secure it to the after edge 
of the rudder just above the water line, and 
lead the two ends to the starboard and port 
sides of the stern so that the rudder can 
only be turned so far. You will have to 
make two more of the wire eyes to hold this 
chain to the stern and the center of it is 
secured to the rudder by means of a small 
pin, cut off and bent over the link of the 
chain which happens to be the center. 

When you are certain that everything is 
in good shape, then cut a piece of square 
cardboard just large enough to go across 
the two steering gear supports and bent by 
hand, to conform to the top, before it is put 
into place. This will be glued in place and 
will cover up the drum and cords. 

A "grating" is made to go across the 
stern of the vessel so that the tiller is cov- 
ered as well as the wire eye bolts. This 
grating should be made carefully by taking a 
piece of white paper and ruling it off into 
squares, each line being not more than one - 
eighth of an inch from the next one. By 
looking at the sample of grating shown in 
the drawing, 20, you will get an idea of how 
it is rude, not like a checkerboard in spac- 
ing, but with every other square blackened 
in. Good waterproof ink will be excellent 
for this work as well as the lines which 
were made on the original deck. 

(To be Continued) 
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To the Moon via Tunnel 
(Continued from page 395) 

just as the Wright Brothers did at the begin- 
ning of aviation, i. e., the starting and the 
flying. They figured out a wheel of im- 
mense diameter to whose circumference a 
projectile -vehicle was attached, in which the 
explorers were to go. This wheel was put 
into progressive rotation so as to reach, at 
the end of a certain time, the optimum speed 
of 40 to 50 turns a second, at which time 
the projectile charged with requisite initial 
velocity would be liberated. But it is to be 
remarked that the sudden departure of a 
projectile at so great a velocity would infal- 
libly kill the bold inventors who would be 
shut up within it. The inertia of a mass 
which is suddenly started into motion pro- 
duces the same effect as the sudden stoppage. 
Thus if the speed should be 7 or 8 miles a 
second, the acceleration so as not to kill the 
experimenters, should not exceed 6 yards a 
second and it would require 2,400 seconds 
or perhaps an hour, the speed constantly 
accelerating, before the rate would be at- 
tained for the release and departure of the 
projectile. And you still do not know how 
the traveler shut up in the metal case would 
stand this hour of whirling. 

THE IMPRESSIVE CIRCUIT THROUGH 
A TUNNEL 

THE process would seem at first view 
practical, although the inventors con- 

templated the necessity of a wheel for the 
projection of such a diameter that its con- 
struction would cost several millions of dol- 
lars. But they did not seem to take into 
sufficient consideration the effects of centrifu- 
gal force, developed on the periphery of a 
wheel of over a hundred yards diameter, a 
force so great that it would certainly wreck 
the whole affair. It does not seem likely 
then that this system will ever be carried 
out, but it can be modified and made possible 
in reversing the relations of the problem. 
Instead of having the projectile one with 
the projecting apparatus, it can be liberated 
from a motionless part. In this way we get 
rid of the more insurmountable difficulty 
and the apparatus can be conceived of in the 
form which we will now describe. 

The rotating wheel is replaced by a cir- 
cular tunnel with two concentric rails, her- 
metically closed in which the air is rarefied 
by powerful pumps, so as to diminish the 
resistance to motion within it. The pro- 
jectile vehicle is carried on a track without 
wheels, sliding in the rails on articulate 
skates. Oil is injected under high pressure 
between the skates and the rails, so as to 
get rid of nine -tenths of the friction. And 
the traction of the vehicle is obtained by the 
Dulait-Zelmy system called Tangential Trac- 
tion, through the use of a stator placed be- 
tween the rails and a rotor carried by the 
car. 

By giving diameter of some 12 miles to 
the circular railroad, the centrifugal force 
will he 400 times less than in the case of 
the wheel, as proposed. The car having to 
make a turn in 5 seconds, instead of 80 
turns, to reach after 1 second the necessary 
speed of some 15,000 yards,- which will be 
reduced about 25 percent when it issues into 
the air. 

But thus left to itself, the projectile would 
remain an inert body whose trajectory could 
not be changed, but nothing prevents the 
installation of a reaction motor within it, 
acting on the principle of the rocket and 
discharging by tubes opening at different 
points on the surface in front, in the rear 
and on different sides ; gases, whose escape 
will drive the body in the opposite direction. 
The volume of the mass expelled would 
diminish evidently with gravitation, but the 

ç 
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energy developed by the escaping gases 
would not change in a vacuum. The force 
required to bring about the displacement need 
only be inconsiderable, because the attraction 
diminishing with the square of the distance 
at the point where the two zones of attrac- 
tion of the two celestial bodies come together, 
that is to say, 50 radii of the earth, this 
attraction is so reduced that weight would 
be only about one -four hundredth of what 
it is on the earth. 

THE PROJECTILE IN SPACE 

ONCE we accept this way of discharging 
the projectile, after it has attained the 

proper velocity on the circular railroad, it 
is orientated on a straight line in the inverse 
of the rotary movement of the earth and 
at a proper inclination for it to escape most 
rapidly from the action of gravitation. It 
will then fly through space, following an 
oblique line, its speed diminishing as it 
leaves the earth behind it, the velocity will 
become zero when it penetrates into the 
sphere of attraction of the moon, after 83 
hours of travel, say in three days and a 
half. It will then start on an elliptical 
course around this body, to return to earth 
in the same time and with the same speed, 
which it had when it started. 

If the projectile has to carry three observ- 
ers, it must be provided with food and 
respirable air to last through the voyage. 
A liter of liquid oxygen, now made on the 
industrial scale, will furnish 800 liters of 
the gas and as a man only consumes about 
600 liters in 24 hours, 25 liters of liquid 
oxygen, a liter being a little over a quart, 
would be enough for the normal respira- 
tion of three men during 10 days. The car- 
bonic acid gas exhaled, as well as the vapor 
of water, would be absorbed by well known 
chemical substances, potassium hydroxide and 
calcium chloride. 

The best form to give to the projectile 
would seem to be that of a very bulky 
cylinder containing a central room, at whose 
ends the mouths of the tubes for expelling 
gases acting as a brake or for increasing 
its speed if necessary, are open to the air. 
The shell of aluminum alloy will have a 
double wall on the Dewar principle as 
applied in thermos bottles, so as to avoid 
the loss of heat during all the time the pro- 
jectile is exposed to the cold of space, cal- 
culated at nearly 273° below zero Centi- 
grade. This is in the neighborhood of the 
absolute zero. 

GOING AND RETURNING BOTH 
PRACTICABLE 

WE have only sketched the principal out- 
lines of a project which will be carried 

out some day as we firmly believe, and we 
have done this to show that this "antici- 
pation" can be carried out today. All that 
the process will permit is a view at short 
distance of the world which accompanies 
the earth in its travels around the sun, but 
not to reach its surface because there would 
be no way of getting back, unless they had 
a reaction motor of great enough power to 
start them off from the surface of the moon, 
where the weight is 6 times less than on 
our planet, but we have no idea of how to 
make this motor as yet. 

However this might be, we can feel human- 
ity is not condemned to rest forever attached 
to this globe and it seems that its destinies 
are more exalted. The moon is only an an- 
nexed province of our world and it has to 
be conquered. It is in the order of things 
and a day will come when this will be recog- 
nized as necessary. We have shown that the 
thing was at least possible, and our conclu- 
sion will be that some such exploration will 
be the great achievement of our future hu- 
manity for we cannot imagine or foresee 
what unknown benefits will result from this 
conquest of the nearest world to us, which 
we only know at the end of our telescopes.- 
HENRY DE GRAFFIGNY in Je Sais 
Tout. 

Learn to Thaw 
At Home 
Earn Money 
While You 
learn 

$100 aWeek 
famed ByYounqArtist 

"I am earning $100.00 a week" 
writes our graduate, P. C. Roberts, 
Fla. "Pretty good for a young man 
of twenty." 

Graduate Wm. R. Kent, New Jer- 
sey, writes: "I have obtained $100.00 
for a single drawing which only 
took a day to do." 

Harold A. Allen, R. I., writes : "I 
have made $40.00 in a single day." 
Henry G. Mcllvaines, Jr., Pennsyl- 
vania, writes that our training en- 
abled him to obtain a desirable posi- 
tion as Artist with one of America's 
most prominent advertising agencies. 

Earn While You Learn 
This course teaches you how to draw 

"pictures that sell," while learning. E. V. 
Fritsch, Texas, who had completed only 
one-third of the course, wrote: "I earn 
$10.00 to $15.00 a day-" Miss H. H. Hart- 
leigh, Mass., writes: "I have made $235.00 
and I've only sent in 12 lessons." David 
W. Gould, Maine, wrote, while learning: 
"I made $225.00 on one job." 

Opportunities Everywhere 
Over 50,000 Buyers of Drawings every- 

where; such as over 4,000 Advertising 
Agencies; 12,000 Large Advertisers;n;2,500 

\P te 1,rs 1 Magazines; 25,000lish 

Printers; 1,1D0 Book and Music Publish- 
ers; 700 Photo -Engravers; 3,000 Depart- 
ment Stores; 5,000 Art Stores. Retail 

1/ 1 : Stores also use drawings for advertise- 
ments and display cards. No need to 
leave home-hundreds of buyers probably 
in your own section. And you can mail 
drawings to distant buyers. 

0 What Art Buyers Say v An Art Editor writes: "Please furnish 
names of students in this vicinity." An- Ì other writes: "Advise a few of your best 
students to send us samples." A Maga- 
zine Publisher writes: "We are buying 
drawings from your graduates and under- 
graduates." 

',... Send For Free Book 
Handsomely illustrated free book tells 

how you can learn at home this way. It 
tells what our graduates earn; how they 
earned while learning. Tells of big mar- 
kets for drawings and how our Students' 
Service Bureau operates to help capable 
students to sell drawings or obtain a posi- 
tion. Carl C. Thompson writes: "Through 
your aid I have been offered 25 different 
positions." Book is free. No obligation. 
No salesman will call. Mail coupon today. 

"Bora";talent not 
needed. is re - 

kable method 
has 
who 

taught ma no 
had 

drawn before.You, 
too, can learn. 

Washington School of Art, Inc. 
Room 269-E, 1115 15th St., N. W. 

Washington, D. C. 

Washington School of Art, Inc. 
Room 269-E, 1115 15th St., N. W., Washington, D. C. 

Please oead me without cost or obligation your book, also details 
of your offer to new student.. 

Name 

Address 

City State 

Please state ape 
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He Climbed - from 
$1,800 to $10,000 a Year! 

Can You Match This Record? 
Eight years ago, E. J. Dryden of Laredo, Texas. was an 

assistant bookkeeper at $160 a month. Today,he is a depart- 
ment manager with an income of more than 0 000 annually. 
This splendid record was achieved bythe aid of ¿aSalletrain- 
ing. He first trained in Higher Accountancy; then in Com- 
mercial Spanish. Business Management and Law. Steadily 
he moved upward, even while he was studying. Firet, cashier, 
then credit manager, and now department manager. Each 
step increased his income. Is it surprising that eleven other 
employees of his firm have trained with LaSalle? 

Send for Salary -Increasing Plan 
What about your success record? Are you trusting to luck -or are you following a systematic plan of training and ap- 

plying the knowledge gained each day toward the better- 
ing of your position? If you are really in earnest about that 
bigger job, there's a 64 -page book it will pay you well to read. 
It describes the opportunities that await the trained man in 
your particularfield and shown you how you can quickly turn 
them to your advantage. LaSalle will send it to you free. Get 
an early start on the road to bigger pay by mailingthe coupon 
NOW. -Find Yourself Thru LaSalle!- - - 
LA SALLE EXTENSION UNIVERSITY 

The World's Largest Business Training Institution 
Dept. 83848 Chicago 

I should be glad to learn about your salary -increasing 
Nan as applied to my advancement in the business field 
checked below. Send also copy of "Ten Yearn' Promotion 
in One," all without obligation. 

Business Management O ModernBusinessCorre- 
Higher Accountancy spondence and Practice 
Modern Salesmanship Modern Foremanship 
Traffic Management Personnel and Employ. 

D Railway Station Man- ment Management 
agement Expert Bookkeeping 
Law-Degree of LL.B. C. P. A. Coaching 
Commercial Law D Business English 

Cl Industrial Management Commercial Spanish 
Factory Management Effective Speaking 
Banking and Finance Stenotypy 

Name 

Present Position 

Address 

Like music? Learn to play a Buescher Saxo- 
phone. Easy. Sweetest music. Only the Bues- 
cher (original American Saxophone) has sim- 
plified keys, perfect tone, easy blowing. 31es- 
sons given on request with each new Sax. 
teach scales in an hour. Play tunes first week. 
Many join Band orOrchestra in 90 days.Make 
real money. Travel. Work is all play. 6 days' 
trial.Easy terms.SendpostalforBeautiful Free 
Book. Explains everything. Write Today. 
Buescher Band Instrument Co. 
2071 Buescher Block (17) Elkhart, Ind. Free Book 

ZIP -ZIP 
SHOOTER 

CAMPERS AND TOURISTS: 
here is the very thing for you. 
Campers tell us that this is the great- 
est weapon to be had where firearms 
are prohibited. Zip -Zip Shooter is 
noiseless, powerful and effective and 
is used by a great number of tourists 
and campers. Thousands of boys are 
made happy with this wonderful Zip - 
Zip Shooter. If your dealer happens 
not to have them order from us. Zip - 
Zip Shooter. 35c or three for $ 1.00 

AUTOMATIC RUBBER CO.. Dept. BB, Columbia, S. C 

WELDING 
ACETYLENE and ELECTRIC ARC 
We train you for high pay positions. Expert 
instruction. Complete courses. All metals. 
Call or write at once for further information. 

KERR'S WELDING SCHOOL 
752 North Broadway Los Angeles, Cal. 

Readers' Forum 
(Continued from page 434) 

In every issue of SCIENCE AND INVENTION 
magazine, plans and specifications for the models 
that won cups are given. Blueprints of the model 
are also always available from the Model De- 
partment of this publication. Let us hope that the 
small change will please all of our readers.- 
EDITOR.) 

PALMISTRY 
Editor, SCIENCE AND INVENTION: 

My hat is off to you for your exposés of spir- 
itualism, Hindu Fakirs, astrology and fake medical 
cures. Now tell us, is there any real scientific 
truth in Palmistry? 

AN S. & I. BOOSTER, 
New York City. 

(Just what do you mean by "Is there any real 
scientific truth in Palmistry?" Palmistry itself is 
based primarily upon the law of averages. If the 
majority of red haired people have violent tem- 
pers, we might predict that the red haired person 
will develop such a temper. As the result of this 
prediction, the odds would be in our favor. The 
same is true of a game of cards. The royal flush 
is one of the most difficult hands to obtain. 
Hoyle states that one royal flush is produced in 
every 649,739 hands. It is not necessary that one 
play so many hands of cards before getting a royal 
flush. Perhaps the player will sit in the game for 
the first time in his life and get one. 

Now, harking back again to the subject of 
palmistry, if most people who have certain line 
figuration, possess various attributes, then the 
chances are that others with the same figuration 
will also possess those self -same attributes. There 
are many other factors that might be taken into 
consideration and might change the fortune of the 
individual, but the palmist can merely make a 
guess at the possibilities. Were you to go to a 
fortune-teller to have your hand read, you would 
find that you most strongly remembered the things 
that pleased you and seemed to be truthful and 
also those that are decidedly distasteful. All other 
statements are quickly forgotten. You might then 
assume that the palmists possess some remarkable 
powers and even believe that there is considerable 
truth in the art. 

A palmist can obtain more information from the 
shape of the hand than from the lines thereon. 
Every physician will tell you that even the nails 
tell their own story; for instance the white spots 
on the nails indicate injuries, cardiac and pulmonary 
diseases leave their traces, and transverse grooves 
and pits tell of continued fevers. Brittleness, 
splitting, pits and grooves also are frequent in 
pneumonia, scarlatina, influenza, acute rheumatic 
fever and erysipelas. Atrophic changes are part 
of the symptoms of metallic poisoning in the cases 
of arsenic, lead, mercury or silver. The same 
changes occur in diseases in which nutrition is 
affected, such as diabetes mellitus, gout, etc. 

Similar effects are also found in the hands of 
persons and a good palmist can tell as much about 
a person from his hands as a character reader can 
tell that same person, by analyzing his face. In 
either case the future fortune is purely a guess. 
One might predict severe illness if the person 
developed that so-called "Hippocratic nails," com- 
monly seen in tuberculosis. To predict "lingering 
illness and death," basing the prediction on this 
sign, would be foolish. An auto wreck might do 
the job quicker. 

So you see there is something in palmistry but 
it tells of the past, not the future. A heavy "life 
line" shows marked flexibility of the thumb and 
hence infers powerful physique. This in turn 
implies a state of good health, of long standing. 
-EDITOR.) 

SUBMITTED AN ARTICLE 

Editor, SCIENCE AND INVENTION: 
I have been a reader of the EXPERIMENTER and 

later SCIENCE AND INVENTION for a number of 
years to the tune of about sixty dollars. During 
that time I have derived much pleasure and received 
much knowledge and after many years, I feel I 
have a right to register a kick. Several issues back 
I began to look for an article I sent to your pub- 
lication as a contribution. It was a description and 
picture of a pipe line painting device "Patent 
Applied For." The machine lias brought a great 
deal of favorable comment, it is a meritorious and 
successful article. I felt quite proud of it and 
therefore felt it would not be a disgrace to the 
prestige of SCIENCE AND INVENTION. AS no men- 
tion has been made through the magazine, is it 
possible the reason is because I am not a scientist 
or a professor? 

JOIINO S. HILL, 
Arkansas City, Kansas. 

(It is very difficult to try to explain to our 
readers the reasons for not using all of the ma- 
terial which comes to our attention, but if our 

(Contained ois page 466) 
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A Manual of Home 
Helps and Practical 

Needs 

VERY home, large or small, has 
need for many simple formulas 

like those listed below. They help save 
many dollars that can be turned into 
other uses. 

These formulas are only a handful of 
the thousands printed in this book. 

Acid Ink -Eradicator 
Acid Proof Cement 
Aluminum Polish 
Anti. Corrosive Paint 
Antique Bronze Paint 
Blacking for Shoes and Boots 
Blue Ink 
Blue Printing 
Brass Etching 
Bronze Paint 
Cabinet Makers' Varnish 
Carpet Soap 
Cement for Glass and Por- 

celain. 
Cementing Brass Letters to 

Glass 
Cleaning Compounds 

Disappearing Ink 
Facsimile Rubber Stamp 
Fly Paper 
Furniture Polish 
Gluts 
Grease Remover 
India Ink 
Liniments 
Paints 
Perfumery 
Pocket Lamp 
Polishes 
Sealing Wax 
Soaps 
Solders 
Tool Lubricants 
Wood Craft 

160 pages, large size book. Every 
formula carefully selected and usable. 
100,000 copies of this book already 
sold. Order yours now. 

$1.00 POSTPAID 

EXPERIMENTER PUB. CO. 

230 Fifth Ave. New York, N. Y. 

. 
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WHOLESALE PRICES 
--- for Dealers, Community Set Builders, General Repairmen and Agents --- 
WE have Just issued a new catalog with net prices to the radio trade. This 

company is Radio's oldest roc io parts mail order house, and the new confi- 
dential discounts on standard Radio Merchandise are given only for resale 

purposes. We are ready now to appcint several thousand additional radio dealers 
and radie agents all over the country, sa if you are contemplating going into the 
radio business, be sure to get in touch with us at once. 

IN SENDING IN YOUR COMMUNICATION TO US, 

In case you are not entitled to wholesale prices, address your request for our No. 
erably less than current radio prices and less than those of most radio mail order supply tee, 
1927 
$0.17 
goo 

Illustrations 

Enlarged 
Edition 

BU 1 
from Radio's Oldest 
Mail Order House 

WE are the oldest established, exclusive radio mail order 
house in the country. Our motto is "Quick Shipment." 

All orders are shipped within 24 hours. Quick, prompt, cour- 
teous service. We carry a larger variety of radio parts and 
findings than any other radio house in the country. 

"RASCO HAS IT !f 
If you are in need of certain small radio parts that other radin and 

mail order houses do not bother to cant'. get the Itasco parts catalog 
and you will find them there, anything from a screw to copper ribbon and 
telephone diaphragms, as well as thousands of other small radio findings. 
Just to mention a few: 

Lugs, nuts, dials, vernier dials, Jacks, plugs, every kind of knob, cords, 
panels, screws, sliders, washers, selenium, tinfoil, switches, crystals. cap 
nuts, Litz wire, cord tips, brass rods, resistances, name plates, spring 
binding posts, switch parts, metal ribbon, carbon balls, binding posts, 
all types, switch points, switch levers, lock washers, carbon grains, ground 
clamps, metal pointers, insulated tubing, Icw melting metal, antenna con- 
nectors, bus bar wire, as well as thcusands of other articles. 

We carry the Largest Variety of Small Radio Parts in the World. 
BUT We also carry ALL standard radio merchandise. 

ANYTHING IN RADIO 
lti 

BE SURE TO USE YOUR LETTERHEAD. 
17 Cate og to our Retail Department, and note that our retail prices are consid- 
houses. 

RADIO SPECIALTY CO. 

-and don't forget, on 
practically all retail 
orders - we pay all 
tranportation! 

100 PARK PLACE . 
NEW YORK CITY, N. Y. 
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Are you afraid you 
will be fired ? 

ARE you sitting on the anxious bench wonder- 
ing what will happen to you if business 

slacks up? Are you one of the many small - 
salaried, untrained workers who are always the 
first to go when employers start cutting the 
salary list? 

Why have this spectre of unemployment 
hanging over you all the time? Why not 
decide today that you are going to make 
yourself so valuable to your employer that 
he can't get along without you? 

You can do it if you really want to, right at 
home in spare time, through the International 
Correspondence Schools. In just an hour a day 
you can get the special training that you must 
have if you are ever going to get-and keep- 
a real job at a real salary. 

You're ambitious, aren't you? And you 
want to get ahead? Then don't turn this 
page until you have clipped the coupon, 
marked the line of work you want to follow 
and mailed it to Scranton for full particulars. 

Surely it is worth at least a two -cent stamp to 
find out all about the I. C. S. and what it can 
do for you. 

Mail the Coupon for Free Booklet 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6197-E, Scranton, Penna 
Without coat or obligation please send me a copy of 

your booklet, "Who Wins and Why." and full particular(' 
about the course before which I have marked X: 

BUSINESS TRAINING COURSES 
OBusiness Management 13 Salesmanship 

Industrial Management Advertising 
Personnel Organization OBetter Letters 
Traffic Management DShew Card Lettering 
Business Law Stenography and Typing 
Banking and Banking Law English 
tccountancy (including C.P.A.) Civil Service 

icholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary 0 -High School Subjects 
Spanish Illustrating 
Frenáh ['Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineering DArchitect 
Electric Lighting Architects' Blueprints 
Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions Structural Engineer 
Oes Engine Operating Chemistry Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy 3 Mining Agriculture and Poultry 
Steam Engineering Radio Mathematics 

Name. 

Street Address 

City State 
Occupation 
I/ you reside in Canada. send this coupon to the Interna- 
tional Correspondence Schools Canadian Limited, Montreal 

EAT Without(' 
Amazing new invention dove away 
with coal or wood. The new INTER- 
NATIONAL Oil Burner, with auto- 
matic features, simply sets in firebox 
of any stove. range, hot air, steam, or 

hot water furnace. The most econom- 
ical Oil Burner to install and operate. 
Burns without waste. Transforms 96% 
air and 4% oil into Instant -Gas, the 
cheapest fuel known. Absolutely safe. 
Gives three times the heat of 
coal. Better cooking and bak- 
ing. Installed without damage 
to stove in five minutes-to fur- 
nace in au hour. Easily moved 
if you move. Best Burner on 
market. No noisy motors, no 
moving parta-no gas or electric- 
ity necessary. Perfect combina- 
tion safety valve. approved by 
National Underwriter. Labo- 
ratories. Sold on money -back 
guarantee. Over 60.000 in use. 
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AGENTS 
Wanted 
Here's 

Big 
Money 

Write at once for 
Free Sample Offer 

SENT ON 30 -DAY TRIAL 
and low introductory pries to first users in locality. Act quickly. 
Write for Free Book, Scientific Oil Burning." Mention 
whether for stove or furnace. International Heating Co., 
Dept. 3-J, 3939 Magnolia A='e., St. Louis, Mo. 

Readers Forum 
(Continued from page 464) 

authors would take the position of our editors, 
they would quickly see the answer themselves. 
Just assume for one moment that you have 50,000 
reporters, reporting for you and that only a tenth 
of all the articles submitted are available. You 
are then deluged with 5,000 manuscripts all of 
which you must read and consider and only a few 
of which you can use in a magazine of this size. 

This publication could publish ten magazines of 
the size of SCIENCE AND INVENTION, if 
they were to use all of the available material which 
arrives, omitting unavailable or old matter. Occa- 
sionally articles will be held for months awaiting 
publication before space permits their use. 

We certainly regret that your article (and this 
statement goes for all of our other contributors) 
has not found its way into the pages of the 
magazine. 

The editor was once a humble contributor him- 
self and he knows how the contributor feels when 
he receives a rejection slip. 

A public school student, or for that matter, a 
person who has not even attended school, has as 
much chance with his article as a college pro. 
fessor, but unfortunately for the average student, 
the explanation rarely explains, and the article 
itself is not always worth while. When once the 
"knack" of writing for any magazine is obtained, 
articles are accepted in such rapid sequence that 
the author often wonders in what way his previous 
material was defective.-EDITOR.) 

A Ship That Swallows 
Whales 

By C. McKNIGHT SMITH 
(Continued from page 399) 

clay, for about three months. The whale 
hunting season lasting from December to 
March, the summer of the antarctic re- 
gions, and in some instances means the re- 
fining and storing of 48,000 barrels of oil; 
31.5 gallons to a barrel, a total of 1,512,000 
gallons abstracted from 530 whales and 
valued at a round million dollars. 

Comparing this scientific whaling with the 
old methods we find that in a period of 
three months these two modern whalers the 
C. A. Larsen and the Sir James Clark Ross 
llave accomplished what two or more of the 
old time lumbering, bluff bowed, square rig- 
gers, with their long oar -propelled hunting 
or "Killer" boats with men harpooners took 
voyages of three years to do, often entailing 
the loss of men, boats and ships. 

HUNTING THE WHALES 
Having described the methods of stripping 

the blubber and extracting the oil from the 
whale carcass and its ultimate disposal, let 
us go back and join the mother or depot 
ship in the first part of December when it 
reaches Steward Island, south of New Zea- 
land. 

Arriving there the ship is joined by six 
200 ton "Killer" boats armed with harpoon 
guns; these boats being the actual hunters. 

The fleet then starts for the hunting 
ground which is the Bay of Whales, in the 
Ross Sea, 2000 miles south of New Zealand 
and about 700 miles from the south pole. 

It is said that it was Captain Amundsen 
who, so to speak, tipped off his countrymen 
to the excellent whaling conditions in this 
locality, which is bounded on the west by 
Victoria Land, on the south by the Great 
Ice Barrier and King Edward VII Land, 
on the East by unexplored territory and on 
the north by New Zealand and the open sea. 

Troughing through from three to five 
hundred miles of ice pack from three to six 
feet thick the hunting grounds are reached 
after a voyage of from two to six weeks 
and the "Killer" boats start the hunt in zero 
waters. 

Mounted at the bow of each "Killer" boat 
is the gun which shoots a 100 pound harpoon, 
tipped with a soft nosed bomb which ex - 

Like a Long Arm! 
Tune out a poor program and bring in 
a good one-without leaving your easy 
chair. Only tuning unit of its kind. 

WstATw 

clilf/L1111(idyn 
e_-__.__ ,...wri 

REMOTE CONTROL 
RADIO TUNING 

UNIT 

Easily attached to any 
single dial receiver with 
removable dial by re- 
moving old dial and at- 
taching Remote Control 
adapter plate. 
Mechanical 

Model.. $18.00 
Electrical 

Model.. $60.00 
Write for illustrated descriptive circular_ 

ALGONQUIN ELECTRIC CO. 
245 Fifth Avenue New York City 

GAS 5c. PER GALLON 
Any Ford Owner who 
wants to cut his gas down 
to 5c. per gallon should 
write at once to Frank 
Andrews, President, 
Blancke Auto Devices Co., 
Dept. 863-M, 154 E. Erie 
St., Chicago. A simple 
little thermostatic device 
put on in two minutes 
without drilling or bother 
has made this possible for 
thousands of Ford Owners. 
Results of 351,272 public 
and private tests show as- 
tounding gas mileages up 
to 68 miles per gal. Agents 

make as high as $3,000.00 a month just taking 
orders for this marvellous device. $15.00 a day 
is guaranteed to Distributors. 
Frank Andrews will send a Blancke Control Free 
to Ford Owners who will introduce it in their 
communities. Get one Free, Write him today,' 

EARN MOREMONEY 
YOU HAVEN'T A CHANCE UNLESS 
YOU CAN READ BLUE PRINTS 

goo may he a first -clue mechanic bat If you can't 
read blue to you haven't a chance for good 
foremen's b. By MY simple method I train you 
gviekl Learn how men of your ability have nno. 
esedea. 

Send Today for Vaete-State '[Fade 
CARROLL L. RUMSEV 

Copt. S.3 Orexsl Bldg., Phila. 

DON'T FAIL 
to write for - 

BOOK 
BARGAIN 
BULLETIN) 

No. 5 

Remarkable savings 
on all kinds of Books 

CONSRAD COMPANY, INC. 

230 Fifth Ave. New York 
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Oráer3-Inquiries 
Can be 

IS'ecured pages 
PT91kA.1 by 

IAIL 

POLK' 'REFERENCE BOOK 
and Mailing List Catalog 
Gives counts and prices on over 8.000 
different lines of business. No matter 
what your business, in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable information is also given as to 
how you can use the mails to secure 
orders and inquiries for your products 
or services. 

Write for Your FREE Copy 

R. L. POLK & CO., Detroit, Mich. 
Largest City Directory Publishers In the World 

Mailing List Compilers-Business Statistics 
Producers of Direct Mail Advertising 

DIAL Latest 
advanced circuit. All 
eteelchaasia totally shielded. 
Balanced parts of best quality. 
Marvelous power and selectivity. Gets 
the e 

(dial single 
stationsoro 

Ancunearpassseed 
as a 

atvalue- 
j 
One 

one our many mighty bargains. 
FR 

EME 
Log and 

ew Catalog-just off 
Can Book 

andRadio 
Bargains. Send for your free copy new. 

American Auto & Radio Mfg. Co. 
HARRY ScBWArrrevan, Pree. 

bpi. 272 0Mtriesa'Radia Bldg., Kansas City, Me. a 

LEARN w 

ßt%14 
$10,000 

Men 
Needed 

.dvertlsing men 
aie always in de- 
mand. They earn 

AT HOME $5.000 to $25,- 
000 per year. 

ran easily master Derek White's famous 20 
1, -,on course in advertising. Short, simple, easy to 
learn. 4Vritten so you can understand it, after 
15 years advertising experience as copy writer, 
advertising manager and head of two advertising 
agencies. Covers all details of writing advertis- 
ing and publicity. Full price of complete course. 
Including consultation privileges and personal 
service, only $10. Send for circular or order now 
at the special temporary $10 price. Full course 
sent at once. Derek White, 642G San Fernando 
Bldg., Los Angeles, r.. I. 

MUSIC LESSONS AR HOME 
,J Ji 

You can read music like this quickly 
Write today for our FREE BOOKLET. It tells how to learn 
to play Piano, Organ, Violin, Mandolin, Guitar, Banjo, etc. 
Beginners or advanced players. Your only expense about 
2c per day for music and postage used. 
AMERICAN hCii0OI et MUSIC 57 Manhattan Building, CHIC?" 

LIVE SALESMAN WANTED 

A re 
sill Cox Hold Fast Screw Drivers. Self holding. 
leasing. For Mechanics, Radio and Auto work. 
lion and sample. Auto size 50e; Radio, 75c. 

S. J. Cox, Dept. J. Franklin, Pa. 

Amazing New 
Way to Play Ukulele 
Tenor Banlo,Guitar, Mandolin 
Mom lo s patented dev ice makes play- 
ing easy. Just press the keys and play on 
the game easy principle as a typewriter. 
Play a Tune in 10 Minutes 
We guarantee yore Eli 1 a Ferry E -Z 
Playing Instrument - 'no play, no pay." Terms as little ea 60c a week. 
FREE BOOK rely'''. r.6oñi ;;i"ey séñáfóVe rt á:ÿi 
Ferry & Company, 9257 Ferry Bldg., Chicago, III. 

Self re - 
Provos], 

plodes after the harpoon has been shot into 
the whale. When struck the whale either 
dives or starts a "run." These runs often 
attain terrific speed and sometimes a large 
blue whale will tow a "Killer" boat with its 
engines in reverse speed of 8 knots at from 
10 to 15 miles an hour for miles until it 
becomes exhausted and dying. 

As soon as the whale is dead it is hauled 
alongside the "Killer" boat and a long sharp- 
ened nozzle on the end of a hose connected 
with a compressed air tank is jabbed into it 
and the whale is inflated so that it will not 
sink and be lost after the kill. 

This operation i1 employed when more 
whales are in sight, and a pole with a red 
flag is stuck into the inflated carcass and it 
is left to float while the chase is continued. 

When the big fish are abundant a "Killer" 
boat will often get several, towing them to 
the depot ship where they are lashed along- 
side to be disposed of in turn by the opera- 
tions and methods described. 

Send $1.00 for Beginners Instructions with 
Laugh Producing Program of 23 Comic Trick 
drawings. Catalog of Chalk Talk Supplies Free 

BALDA ART SERVICE, Dept. a. Oshkosh, Wisconsin 

How to Make a Magazine 
Holder 

By H. L. WEATHERBY 
(Continued from page 413) 

pairs together, such as the two ends, the 
two fronts, and the two partitions; and saw 
them at the same time. This will prove to 
be rather a difficult feat if performed with 
a small compass or coping saw, so it would 
be better to saw the pieces separately if cut 
out by hand. 

Now file and sandpaper all curved edges 
and hand holds, and round slightly the sharp 
corners around the curves. 

We are now ready to assemble the parts. 
This calls for rather skillful nailing, since 
a brad driven a little off center or crooked 
will surely come out, either on the inside or 
outside of box. Do not nail the two parti- 
tions into place until later. If they are fast- 
ened into position at this time it will prove 
to be very hard to do a good job of painting 
the inside of the magazine holder. 

Next, paint the inside of the rack and the 
two partition pieces with two coats of lac- 
quer, or with a flat undercoat and two coats 
of enamel. If lacquer is used, the two coats 
may both be put on inside of an hour. When 
the paint is thoroughly dry nail the parti- 
tions into place, set all nails, fill nail holes 
with putty or filler, round all outside corners 
slightly and sandpaper thoroughly, and the 
outside is ready for painting. Paint as the 
inside was painted, being very careful to 
flow the lacquer or enamel on, so as to do a 
smooth job. Never attempt to brush lac- 
quer out, as it dries too quickly and will 
show brush marks. 

When the paint has dried, with a little 
bronzing powder in solution, go over the 
curved edges on the center partition, the top 
ends of the other partitions and the two end 
pieces; also the edges of the opening ill the 
center partition. 

Now, as a final touch, and the magazine 
rack is complete, add a "Decalcomania" 
transfer to the two fronts. These transfer 
designs come in a wide variety of patterns 
and are easily applied, the method being as 
follows : if duplex paper, or double thick- 
ness, split at one corner about V4 -inch, paint 
over the thin paper side with varnish and 
allow to set until varnish becomes very 
sticky or about five to ten minutes. Now 
place the design in place and press tight, be- 
ing very careful to center up correctly; re- 
move the thick paper hack and press or roll 
the thin design paper out smooth, being 
careful to squeeze out all air bubbles, and 
taking care not to injure the design. Then, 
with a piece of absorbent cotton soaked in 

water, wet thoroughly the paper hack of 

the design until it loosens up and is easily 
removed. The excess varnish can be re- 

eetchtetedee 
Make Your 
Ambitions 
Come True 

ttt- 

THE VERY THINGS THAT MADE EDI - 
SON, MARCONI, STEINMETZ AND FORD 
FAMOUS ARE LYING DORMANT WITH- 
IN YOU. THE MEASURE OF YOUR 
SUCCESS DEPENDS ENTIRELY UPON 
THE EXTENT TO WHICH YOU UN- 
DERSTAND AND DEVELOP THEM. 
WHAT ARE YOU GOING TO DO ABOUT 
IT? 

If you're not getting the things you want, 
it's your own fault. You CAN take the 
proper place among your fellow -men. You 
CAN attain the goal of your desires-ma- 
terial, mental, spiritual. You CAN enjoy 
the best that life offers. You CAN be 
happier, healthier, more efficient and more 
prosperous. 
Anything within reason can be yours if 
you want it badly enough and if you de- 
termine in your own mind that you are 
going to have it. Your personal success 
is assured if you go about getting it in the 
right way. 
Ford had nothing in his favor except an 
"idea." Steinmetz was never a robust 
man. Edison's path was not strewn with 
roses by any means. Yet, in spite of all 
obstacles, these men made their ambitions 
come true because they had the WILL TO 
WIN. No matter how discouraging your 
present circumstances may be, you, too, 
can rise above them. 
It is amazing how easy it is to really get 
ahead once you have an understanding of 
the laws of life and progress and of the 
functioning of the conscious and sub -con- 
scious minds. 
The Self Improvement League of America 
has helped many thousands of people to 
acquire that vital understanding. It has 
helped them to success or greater success 
through clearly written, simple, basic 
truths. The laws of success work for 
everyone. 
If you are a man or woman worthy of the 
name, you are ambitious, you want to im. 
prove yourself. To that sort of person we 
extend an invitation to ask for the two 
booklets we have prepared, "The Secret of 
Life" and "The Great Discovery." There 
is no obligation involved and you will 
learn how you can completely eliminate 
all worry, fear, distress and nervousness, 
how to increase your personal magnetism, 
how to acquire confidence and assurance, 
how to meet men of consequence with dig- 
nity and self-control, and how you can 
DOMINATE YOUR FATE and succeed. 
What are you going to do about it? 

Free of "The Great Discovery" and We will gladly mail you copies 

"The Secret of Life." Act 
now. Get both of these treasure -laden 
books free. No obligation. You'll never 
be sorry. 

THE SELF IMPROVEMENT LEAGUE 
OF AMERICA 

Suite 713, 75 Westland Ave., Boston, Mass. 

r- -----I 
1 The Self Improvement League of America, I 

I Suite 713, 75 Westland Ave., Boston, Mass. I 

1 I 

I Please send me ABSOLUTELY FREE your I 

I two booklets, "The Great Discovery" and 
"The Secret of Life." 

Name 

Address ... 

I City... 
I 

State.... .... 

IettSt s?WWWWW494; 
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What will you 
be doing one year 

from to -day? 

Three hundred and sixty-five days from 
now-what? 
Will you still be struggling along in 
the same old job at the same old salary 
-worried about the future-never 
quite able to make both ends meet- 
standing still while other men go ahead? 
One year from today will you still be 
putting off your start toward success- 
thrilled with ambition one moment and 
then cold the next-delaying, waiting, 
fiddling away the precious hours that 
will never come again? 
Don't do it, man-don't do it. 

There is no greater tragedy in the 
world than that of a man who stays in 
the rut all his life, when with just a 
little effort he could bring large success 
within his grasp. 
Make up your mind today that you're 
going to train yourself to do some one 
thing well. Choose the work you like 
best in the list below, mark an X beside 
it, mail the coupon to Scranton, and 
without cost or obligation, at least get 
the full story of what the I. C. S. can do 
for you. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6199-E, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet. "Who Wins and Why." and full particulars 
about the course before which I have marked X: 

BUSINESS TRAINING COURSES 
Business Management D Salesmanship 

13 Industrial Management Advertising 
Personnel Organization Better Letters 
Traffic Management []Show Card Lettering 

Business Law Stenography and Typing 
Banking and Finance English 

Management El Civil Service 
Accountancy(includingC.P.A.)Railway Mall Clerk 

D Cost Accounting D Common School Subjects 
D Bookkeeping High School Subjects 
Private Secretary Illustrating 
El Spanish El French Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 
gElectrical Engineer 
Electric Lighting 
Mechanical Engineer 

IDMechanical Draftsman 
Machine Shop Practice 

D Railroad Positions 
D Gas Engine Operating 
D Civil Engineer 

Surveying and Mapping 
D Metallurgy Mining 
D Steam Engineering D Radio 

Architect 
Architects' Blueprints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry Pharmacy 

Automobile Work 
Airplane Engines 
Agriculture and Poultry 
Mathematics 

Name 

Street Address 

City State 

Occupation 
If you reside in Canada, send this coupon to the Interna- 
tional Correspondence School, Canadian, Limited, Montreal 

MAGIC BOOK 10c 
Latest 1927 Edition -100 Pages Pro- 
fusely illustrated. Over 500 Tricks 
described and explained. Reduced 
Price Catalog of Magic-Illusions- 
l:ucapes-Jokes-Puzzles-Boeks and 
European Novelties included. Amaze 
and Mystify your Friends-it's easy! 
vend 10e today. Lyle Douglas, Station 
A-3, Dallas, Texas. 

Weekly Building Radio Sets 
Join the Association! We train you to build and repair 
radio sets-start you in business-enable you to earn 
$3 an hour upwards. Free 5 -Tube Radio Set to 
Members. Write for special limited -time plan whereby 
your membership need not cost you a cent. Write 
today! 
RADIO ASSOCIATION OF AMERICA 
Dept. SN -9 4513 Ravenswood Ave., Chicago. III. 

moved with cotton soaked in gasoline or 
turpentine, patting around the edges of the 
transferred design rather than rubbing. 
After the designs have set for twenty-four 
to forty-eight hours a coat of varnish may 
be given them as a preservative. 

Natural or Cultivated 
Pearl - Which? 

(Continued from page 405) 

such a little bead with layers of pearl sur- 
rounding it (Fig. 1), using a proper source 
of light and turn the pearl about, relative 
light and darkness at an angular distance 
of 90 degrees should appear in alternation. 
Experience has shown that certainty with 
this method is only attained when the out- 
side layer of pearly matter is thin. 

Another way, due to von Michel and 
Riedl in Vienna, rests on the visual recogni- 
tion of the division between bead and pearly 
layer. But this test can only apply to per- 
forated pearls and requires a special appara- 
tus whose principle is shown in Fig. 2 in 
diagram. Into the perforation of the pearl 
a rod, S, is thrust which is smoothed off and 
flattened and polished at its top to form 
a little "periscope." With the help of the 
microscope, M, and the little "looking 
glass," the wall of the perforation can be 
searched and the junction of bead and pearl 
matter can be discerned. 

In recent years, in the Mineralogisch- 
petrographische Institute of the University 
of Frankfurt, Dr. R. Nacken and Dr. G. 
Jaeger have carried out tests that in a strik- 
ing way indicate the true pearl, whether it 
is perforated or not. 

The new tests are based, exactly as are 
the ones already known, upon the detection 
of the parallel layers of mother-of-pearl in 
the central bead by the aid of magnetism. 

The mother-of-pearl bead has the char- 
acteristic that, in the field of force of a 
strong magnet, it so places itself that its 
layers take a position parallel with the lines 
of force. 

If one brings a mother-of-pearl bead in a 
very delicate suspension in a proper posi- 
tion between the poles of a magnet, it turns 
around until the layers are parallel to the 
lines of force (Fig. 3A and 3B). This ap- 
pearance is so characteristic for the bead 
of mother-of-pearl that it is perfectly 
adapted to its detection. 

So here we have a convenient and cer- 
tain distinction obtained; if a round pearl in 
the magnetic field remains indifferently in 
any position without motion, there can be 
no mother-of-pearl bead within it. Any ef- 
fects of the drilling or the form of the pearl 
(button pearl or barocque pearl) are ex- 
tremely slight and can be compensated for 
by proper construction of the apparatus. 

The apparatus as it is used for the tests 
is shown in Fig. 5 in diagram and is repro- 
duced in Fig. 6 from a photograph. Its 
distinguishing feature is the powerful elec- 
tro -magnet, M, and the suspension apparatus 
for the pearl. This consists in a system of 
two glass tubes, which can be separated 
one from the other, which secure the suspen- 
sion from vibrating as well as its protection 
from drafts of air when all is ready for the 
test. The suspension consists of a fiber from 
the silk worm cocoon of proper thickness, 
C, with a glass thread carrying an index 
finger, Z, and the eventual pearl suspension 
Ptr. The method of test is simple. What 
we have called the pearl suspension is taken 
out of the apparatus and the pearl, using a 
little auxiliary apparatus, is stuck thereto 
with a wax cement. The pearl suspension is 
then returned to the apparatus, the suspension 
is made perfectly free from all influence, the 
current is passed through the magnet and 
the movement of the index is observed.- 
Dr. W. Grahmann in Die Umschau. 

PARKS 
Manual Trainer 

3500 
Without Motor 

For your homo shop! Combination 11 -inch band saw 
and il -inch wood -lathe. If you have a knack for 
wood -working you can turn out first-class bridge 
lamps, cabinets, furniture, ship models, etc.. in fast 
time. Get one! Write for specification circular 

THE PARKS WOODWORKING MACHINE CO. 
1553 Knowlton Street Cincinnati. Ohio 
Canadian Factory: 208 Notre Dame, E. Montreal, Can. 

hlSecAll l 
People and objects miles away 
seem close. New pleasures 
for home, farm, travel. 
sport. See Sun, Moon, Stars 
as never before! P. Brush 
wrote: "Watched subma- 
rine 8 miles off coast." 

C.Scribeer: 
"See light. 

home 18 
milee 

r." 
CLIP 
THIS 
AD 

Foot 
Telescope 
S Sections 

8 Power 
Measures 12 inches 
closed, 

opens out 
3y4 ft. Brasa 

bound, power- 
ful lenses protected 

y dust cape. 

Free 22719 Shoulder - 
Strap. Also Solar Eye Piece 

to view Sun -a feature foul.' 
Daly on expensive instruments. 

Send No Money 
On delivery of Telescope, free 

Case and Eye Piece, pay Postman 
only $1.25 pins postage. (2 outfits 

$3.60.) Satisfaction guaranteed er At '1.14."money refunded. Send today! 
FERRY & CO.. Dept. 1257,Chicago, U.S.A. 

Sol1ieceer Ers 
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eljat is A 
COOKOO-NUT ' 
A COOKOO-NUT is a new wrinkle to 

pass away your time. Far more inter- 
esting, more entertaining and more humor- 
ous than a cross -word puzzle. The 
COOKOO-NUT illustrates an ordinary well 
known saying in a distinctly new manner. 
Study the examples. The test of a 
COOKOO-NUT is that there must be no 
question as to the correctness of the descrip- 
tion. The quotation must absolutely fit the 
COOKOO-NUT, otherwise it does not go. 
Cover up the captions of the COOKOO- 
NUTS on this page, and make your friends 
guess what each COOKOO-NUT stand for. 

An exciting new game is to play 
COOKOO-NUTS at parties where every- 
one is asked to make up an original 
COOKOO-NUT. The most mirth provok- 
ing one gets the party prize. 

The best COOKOO - NUT printed in 
FRENCH HUMOR beginning with issue 
of August 13th, gets a weekly prize of 
$5.00. 

uni 
"Up Against Its 

Capitalize Your Talent for 
Cookoo-Nuts 

See "FRENCH HUMOR" 
10e weekly-on all Newsstands 

EXPERIMENTER PUB. CO., Inc. 
230 Fifth Ave. New York 
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'PLUMBING &HEATING - 
CATALOG FREE 

Buy 
direct - - Kw 
and save - -- 
50% on Plumbing 
a n d Heating ttj 75 
Supplies of the Y lo^' $1{'50 highest quality. IlJ 
Send for OUR FREE 
CATALOG shoving 
net plumber's prices ;, -- - - - - - - - - 

on Bathroom Outfits, 
Kitchen Sinks, Laundry 
Tubs, Lavatories, Toi P 

let Outfits, Bathtubs, 
Boilers, Heaters, Pipe 
and fittings, Paint, Tools, etc. $25-, 
Install them yourself. 

Money Back Guarantee with every purchase. 
(Members Phila. Chamber of Commerce) 

PENN MDSE CO. PHIILADELPHIA, PA.) 

MAIL COUPON 
PENN MDSE. CO., INC. 
3RD & MARKET STS., PHILA., PA. 

Without obligating me in any way, please send 
me your free book showing net low prices fur 
plumbing supplies. 
Name 
Street 

Electrical `°n`es tdr 
men of ambi - 

and l time. 
Over 5000 men trained. 
Iton 

Condensed course In Theoretical and Practical Elec. 

tt1ca1 Engineerin Including 
gthe close - 

subjects 
related 

subjects of Mathematics and Mechanical Drawing. 
Students construct motors. Install wiring. test elec- 
trical machinery. Course designed to be completed 

In one college year. 

eitBLISS 
ELECTRICAL SCHOOL 
Prepare for your Profession In nu 
most interesting city In the world. 
Catalog on request. 

149 Takoma Ave.. Washington, D.C. 

BECO E N EXPERT 

COO TANT 
Executive 

firms 
and -O. P. A.'e earn $3,000 to $10,000 a year. 

Thousands tee need them. Only 9,000 Certified Public 
time i b 

ofnited 
asaa, We train you thoroly at ome in spare time 

for C.P.A. examinations or executive accounting poeitiona.Previous 
unnecessary.Training der the 

a 
personal o of 

Ailliam A. P. and terne staff C. P. 
ntnnto.Wrteor é o, 'AcouenyhProfeson that 

of 

LaSalle Extension University, Dept. 9384- H Chicago 
The World's Largest Business Training Institution 

MEN WANTED 
TO LEARN 

Motion Picture Projection 
$2,000 to $4,000 a Year 

Quickly learned. Short hours, big pay. Best mluippcd 
si -heel in Michigan. l'rojcctiouists for Movie houses and 
Bead Shoos. 

MOVIE OPERATORS SCHOOL 
61 Sproat Street, Dept. 4, DETROIT, MICHIGAN 

Learn 
'it 

r 
aíY-IO F. 

Earn $3.000 to $10,000 a year. Prepare quickly during 
spare time. Also earn while you learn. New easy meth- 
od. Nothing else like it. Send at once for free book, 
"Opportunities in Modern Photography" and full partic- 
ulars. Special offer open now. 

'AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 1426, 3601 Michigan Ave. Chicago, U. S. A. 

SPECIAL 
En 
Poramceleleaind 

o 
$2 Q 25 

SINK 
One of many bargains 
Write for Plumbing 
Catalog. Save 40% 

B. KAROL & SONS CO., Dept. 27, 800 So. Kedzie, Chicago 

Candy Floss Machines 
5100 Daily, Parks and 
Pairs. i lb. sugar brings 
02. Ele,'. or hand, $150. 
Catalog l'ree. 
Nat'l Candy Machine Co. 
1638 E. 35th St., N.Y.C. 

Hints for the Mechanic 
(Continued from page 431) 

STRING CUTTER 
RAZOR 

j NUT 
BO 

PIECE OF METAL WITH 
SAIT IN IT AND BENT UNDER 
TO CLAMP ON TABLE.. 

-tiRAYßR 

ql 

t METAL 

A handy cord or string cutter can be made 
from a thin razor blade Lad a thin piece of 
metal which are fastened together.-Ivy M. 

Hamond, 

PISTON RING CLEANER 

A handy piston groove cleaner can be easily 
made from a piece of an old piston ring. 
It is ground to a chisel -like edge and is fitted 

with a wooden handle.-L. C. Ferguson. 

COOL PAINTING 

The task of painting in hot weather can be 
greatly lightened by using an electric fan. 

RADIO TOOL HINTS 
Above we have 
a view of a 
new radio -ool 
kit which con- 
tains all t h e 
necessary tools 
used in radio 
work. The drill 
is shown in 

use. 

(Continued on page 471) 

STRONGFORT 
Builder of Men 

It's the man with the punch 
who battles his way to the 
front in life-he's the chap 
who gets on, Is sought for the 
good jobs, and is respected 
and admired wherever he goes. 
You needn't be a pugilist, or 
a wrestler, or a professional 
athlete. You can be just an 
every -day fellow, like Lind- 
bergh and young men of his 
type-with plenty of sand and 
courage, and manly strength 
and vigor-to stand out In 
the crowd and carry off life's 
prizes. 
You can attain strenth through 
Lionel Strongfort's scientific 
muscular development-inter- 
nally and externally - and 
vigor and health and a full - 
functioning body comes as 
sure as sunrise! 
Throughout the years he has 
devoted to upbuilding men 
and moulding them Into tine, 
vigorous, muscular fellows, 
Strongfort has directed many 
in getting themselves into 
condition to become winners 
in whatever field of athletics 
they chose to enter. He has 
made other thousands power- 
ful and developed them simply 
for the satisfaction that comes 
of being strong enough for de- 
fense in any emergency, or 
to command respect and ad- 
miration wherever they went. 

LET STRONGFORT DIRECT YOU 
Strongfort did not develop merely the EXTERNAL 
muscles-by physical culture, gymnasium or weight- 
lifting methods, but he began with INTERNAL de- 
velopment, which is the secret of health and manly 
vigor-the source of power most Instructors overlook. 

Strongfort went a lot further than ordinary physical 
culture. He evolved the STRONGFORT COURSE 
which builds health, gives strength and brightens the 
pupil mentally. It gives scientific direction to exercise 
and builds up reserve power and vigor. It helps Nature 
function in restoring weakened, broken-down bodies and 
In keeping them floe and fit-not as drugs and dope 
do, by stimulating, jazzing and pepping -up the system, 
only to have It fall back Into the old rut again, with 
all its faults and weaknesses. 
THE STRONGFORT COURE shows you how to get 
started right, and it keeps you on the straight path to 
vigorous health and manly strength. There is no other 
training like It-no Course that is so thoroughly 
scientific. 

REGAIN MANLY VIGOR 
You may be one of those fellows-weak, sickly, ailing, 
depressed, gloomy; with no real zest in life, no desire 
for action or society-maybe a recluse-afraid of strong 
men; afraid, perhaps, to take the marriage vows; 
jealous of men who command admiration wherever they 
go because of their line physique, their muscular 
prowess and manly vigor. If this is your picture, for 
heaven's sake, man, snap out of It! You can't afford 
to go on in such a deplorable state-not when joyous 
health and manly strength are readily within your 
power to possess. 

STRONGFORTISM 
BUILDS UP YOUR BODY 

You can't get on your feet and become vigorous, alert 
and peppy by any other method so certainly as through 
the methods Strongfort has evolved and perfected. Give 
Nature a chance. See how magically her restorative 
powers, her up -building processes, her health -giving 
abilities, will aid you in attaining a joyous physical 
condition. If you've slipped, embrace Nature whole- 
heartedly and completely, accepting her kindly aid in 
restoring you to vigorous health and manly strength by 
adopting this world-famous Course. 

WRITE FOR MY FREE BOOK 
"PROMOTION AND CONSERVATION OF HEALTH, 
STRENGTH AND MENTAL ENERGY"-a revela- 
tion of inside facts about the human body that makes 
It priceless to men wishing to become real he-men and 
outstanding athletes, and seeking to banish vitality - 
sapping ailments-weaknesses unfitting them for mar- 
riage, and bringing on mental depression. This book 
points the way to a newer. better, joyous life. Glad 
to send at to you Free, WRITE TODAY. - SEND THIS FREE CONSULTATION COUPON - 

ABSOLUTELY CONFIDENTIAL 

.gTINDItiGIFORTANSTITUTp 
LIONEL STRONGFORT.'DIRECTOR,369 

Physical and Health Specialist 
DEPT. 376 NEWARK, NEW JERSEY, U. S. A. 

Please send me absolutely free my copy of your book, 
"Promotion and Conservation of Health, Strength and 
Mental Energy." I have marked (x) before the subjects 
in aohieh I am most interested. 
..Catarrh ..Constipation 
..Colds .. Weak Back 
.. Asthma .. Weak Eyes 
.. Headache .. Rheumatism 
.. Rupture .. Nervousness 
.Thinness ..Night Losses 

..Pimples ..Short Breath 
.Insomnla .. Weak Heart 
.. Impotency .. Great Strength 
..Overweight ..Vital Losses 

Private Ailments 
Name 
Age Occupation 
Street 
City State 

..Lung Troubles 

..Round Shoulders 

.. Youthful Errors 
.. Manhood Restored 
..Stomach 

Disorders 
..Increased Height 
.. Muscular 

Development 
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PUBLIC 
SPEAKING 

SIMPLIFIED 
This book is for 

the busy man or 
woman and all 

those who wish to over- 
come self-consciousness 
and cultivate the art of 
speaking with ease and 
confidence. 100 pages. 
12mo. cloth. 

Postpaid $1.00 

The Vest Pocket 
Bookkeeper 

and Short Cuts in Figures 
A simple and concise method of 

Practical Bookkeeping with instruc- 
tions for the correct keeping of books 
of account. How to take off a trial 
balance sheet and finally close and bal- 
ance accounts. 

The perfect self -teacher. 160 pages. 
Postpaid $1.00 

The Real Estate 
Educator 

The Encyclopedia of 
Real Estate which in- 
sures success in the 
real estate business. 
It contains valuable 
information on selling, 
buying, advertising, 
appraising, investigat- 
ing, leasing, insuring, 
and mortgages. Just 
what you want to 
know, need to know, 
and ought to know in 
simple, practical, us- 
able form. Cloth bind- 
ing. 208 pages. 

Postpaid $2.00 

The Vest Pocket Lawyer 
Here at last in a single volume-a 

complete law course-clearly analyzed 
in understandable English. A daily 
guide for the business man-the law 
student-the justice of the peace-the 
notary public-the farmer-the clergy- 
man-the merchant -the banker-the 
doctor. Just as the lawyer advises. 
The only book of its kind. 360 pages, 
cloth. 

Postpaid $1.50 

The Vest Pocket Cushing 
Just out. An A. B. C. Guide to Parlia- 

mentary Law based on the highest authori- 
ties and adapted to general use-containing 
model speeches and toasts for all occasions. 
128 pages, leatherette. 

Postpaid $1.00 

THE CONSRAD CO., Inc. 
230 Fifth Ave., New York, N. Y. 

I enclose $.... in payment of the books 
checked below: 

D The Real Estate Educator $2.00 
The Vest Pocket Bookkeeper $1.00 

D The Vest Pocket Lawyer $1.50 
Public Speaking Simplified $1.00 
The Vest Pocket Cushing $1.00 

Name 

Street 

City State 

I 

ï 

¶í#7Ii 
N9 

e 1iS 
e mild f ozyjur 

ands. 
[PALMISTRY] 

1111 

A Revelation of Char- 
acter, Fortune and 
Natural Span of Life. 

FINGERPRINTS are used through- 
out the world as a means of ap- 

prehending criminals-hut finger- 
prints are but a small portion of the 
secrets of your character that your 
fingers, your palm, even your hand- 
shake reveals. 
Every inch of your hand has been 
charted by the experts of this highly 
developed science, and so simply and 
accurately that anyone can learn the 
telltale signs by heart. 
Here is a brand new book with all 
the latest information-written in 
such a way that you can quickly 
master "Palmistry." 

Price 50c 
IT'S BRAND NEW 

96 
Page 
Book 

Hundreds 
of illustra. 
tions 

Size 
9 x 12 
inches 

-q, 
EXPERIMENTER PUB. CO.. Inc. 
230 Fifth Avenue, New York, N. Y. 

Gentlemen-I enclose 50c for one copy 
of "SECRETS OF YOUR HAND'S." 

Name 

Address 

City, State 

SPARET 

óoß. i's" Plans 

Fop Securing 
Addibonoie s o 

co,pded Dy 

do YOU 
have to be 
shown 

YOU have most certainly read many 
reports of men and women who 
have built up, in their sparetime, 

solid, substantial and big income busi- 
nesses. 
Perhaps you are skeptical, but these 
stories are far from being the "bunk"- 
Sparetime businesses are real- and 
often bring amazing incomes. 
If you are one of those who have to be 
shown the means to make a success from 
a Sparetime business, spend 50c (only) 
for the book displayed above. 

67 
PLANS TO MAKE MONEY 
It contains no less than 67 definite, 
practical and workable money making 
plans-selected as the best for the aver- 
age man. 

Each plan consists: First-of an 
item that can be retailed by people 
of limited means and have only a few 
spare minutes a day to utilize. Sec- 
ond-the best method of production 
is outlined carefully with suggestions 
as to what to avoid. Third-ave- 
nues of distribution or selling are given 
-such methods of selling by mail as are 
applicable and all similar details are 
discussed, and Fourth-information of 
importance in carrying on to reap !arge, 
generous profits is discussed. 

Spa retime Money Handbook contain? 
100 Pages, of the large magazine, 9 x 12 
inches-with handsome colored covers, 
over 100 illustrations. 

NEW EDITION JUST OFF THE 
PRESSES 

Price 50c 
If your dealer cannot supply you 

use Coupon below 

' THE CONSRAD CO., Inc., 
230 Fifth Ave., N. Y. 

Gentlemen: I enclose 50c tor 
copy of "Sparetime Money Handbook." 

t Name 

Address 

City. State 

one 

( 

1 ...._ 1 . 
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Plans for Other 
Model Airplanes 

25e per set 
FOKKER 

North Pole Plane 
CURTISS 

1 N 4 D-2 Plane 
De HA VILLAND 

World Flyer 
NC -4 Naval Seaplane 
Bleriot, Nieuport or 

Taube Monoplanes 
Cecil Peoli Racer 

Plane 
[A118 plans for $1.50] 

Build and Fly a 3 -ft. Model of 

LINDBERGH'S 
NEW YORK-PARIS MONOPLANE 

This IDEAL, New Torts -Paria 
Monoplane is a perfect copy, 3 - 
ft. size, of the machine in which 
Lindbergh crossed the Atlanta 
Ocean. Any bright boy ran build 
this model: The IDEAL Con- 
struction Outfit contains every- 
thing needed: all parts, fittings. 
materials and supplies, includ- 
ing careful instructions, plans 
and diagrams. The model is 
wonderful: has many features of 
the original and is guaranteed 
to fly. Complete Construction 

i Outfit $ 
(West of Denver, Colo., and in 

Canada, price is $8.001 
Ask your dealer or order direct. 

Plans and Instructions Only 
(No materials included) 

Postpaid 25e. 
Ideal Aeroplane & SupplY Ce. 

165-169 Spring St., N.Y.C. 
Catalog ` 1 of Model 
Airplanes, 
Parts, Sup- 
plies, etc., 
5e postpaid 

JUST FIVE MINUTES OF YOUR TIME 
ON EACH FORD MEANS $1.75 

PROFIT ON A $2.50 SALE 

To a man with vision-an "up and at 'em" fellow 

-one who will say-"I'1! make your car ride 

100% smoother, without spring rattles or spring 
squeaks, or give you a set of RIDE AIR Cushions 
Free!"-that chap can easily earn $8.75 in less 

than an hour! And I'll prove it to you absolutely 
if you'll write to me NOW! Sample Free. 

C. F. HAMILTON, Sales Manager 

Desk SI.8, 530 W. 27th St., Los Angeles, Calif. 

B?aE'tTS Big.Moiiey 
EANatioeutty 

advertised, hig 
sell American 

h qualitos y mercd h.,ndiae 
at wholesale. Big profit on every aale. No capi- 
tal to Invest. No stock to carry. Order direct 
from my butte warehouse as You sell. 

Get boy Liberal Offer and also Big New 132 -page 
Cam dGuide-N ae aw to Sell Radios"-Fr.R, 
Phil of Bargains-all latest in Radio. Write today. 

AMERICAN AUTO & RADIO MFG. CO. 
HARRY RCHSARTLRN.R0, TRES. 

Sept. 276American !MIRBldg., Cm« City. Mo. 

WADE BENCH LATHE 
Cap: 4" dia. x 12" length. 
Sliderest has travel en- 

tire length of bed. 
Lead -screw inside bed. 
Hollow spindle. Turn- 
ing, facing, boring, 

drilling, winding, thread - 
cutting. No. 1 Lathe, plain headstock $28.00. No.2 Lathe 
back -geared headstock $58.00, Either lathe, 4"x18" $7.00 
extra. Complete line of accessories. Catalog sent free. 

The Gerold Co.. Dept. S-24. 120 Liberty St., New York 

08,4w cheeks 
TURN YOUR TALENT INTO MONEY 
Cartoonists earn from $50 to $300 per 
week-some even more. Remarkable new 
Circle System of Drawing teaches you in 
half the usual time. Send for booklet 
and sample lesson plate explaining full 
details of the Course, 

THE NATIONAL SCHOOL 
OF CARTOONING 

628 Penton Building Cleveland, Ohio 

HOCART 

YOU CAN EASILY EARN 
FOUR MEN'S WAGES 

Practically no investment. No payroll 
to meet. Start in your garage or 
any small space. HB Quick Paint 
Spray Method of Refinishing Autos 
with duco, paint or lacquer enables 
you to easily do the work of four men 
the old way. Pays for itself on easy 
monthly payments with big profits for 
you at the same time. Write today 
for bulletin PS. 

BROTHERS. BOX 8971, TROY. OHIO. 

Wonderful, new device, guides your hand; correcta 
your writing in few days. Big improvement in three 
hours. No failures. Complete outline FREE. 
Write C. J. Ozment, Dept.44 St. Louie, Mo. 

Hints for the Mechanic 
(Continued front rage 469) 

REAMING HOLES 

The small reamer which is supplied with the 
tool kit will find many uses about the home 
workshop, particularly when constructing a 
radio set. It is especially useful for enlarging 
holes in the panel which have been drilled for 
the insertion of rheostat, condenser shafts and 
the like. The reamer can be removed from 

the tool handle. 

COUNTERSINKING 

The countersink which is supplied with the 
tool chest fits into the universal tool handle 
and is locked into place by pulling the 
knurled head. A key -way is provided on 
each tool which holds it tightly in place while 
in use. When the tool is to be released, the 
head is pulled down and the tool is then 

ejected. 

SOCKET WRENCH 

Two handy socket wrenches are supplied with 
the tool kit. The handle is constructed from 
hard wood and affords a comfortable grip. 
The socket wrenches are useful in removing 
binding post nuts from transformers, sockets 

and rheostats. 
(Confirmed on page 473) 

Student Receives 250 
Fora Few Cartoons' 

Just read the following "straight from 
the shoulder" letter and you'll see why we 
say that the Washington School of Car- 
tooning can prepare you for the big pay 
field of Cartooning, in your spare time, at 
home, by mail. 

"The enclosed cartoons," says O. A. 
Pokrandt, a Wisconsin student, "are sam- 
ples of my progress in drawing. I have 
received $250 for these and the enclosed let- 
ter will show that I have a ready market 
for my work in the future. The making of 
cartoons has been one round of pleasure 
and enjoyment as well as profitable to me." 

Cartooning Pays Big 
There's no more attractive or highly paid 

profession today than Cartooning'. Mil- 
lions of dollars are spent every year on 
cartoons. Capable cartoonists earls from 
$50 to $250 a week. Learn to draw side- 
splitting comics-right at home in spare 
time through this amazing method that 
has already been tested and proved by many 
\Vashington School Graduates. No special 
talent or previous training needed. No 
drudgery. And in a very short time you 
should be ready to make real money draw- 
ing cartoons. 

Send for FREE Book 
A new handsomely illustrated book has 

just been printed, which gives all the most 
up-to-date information on the wonderful 
opportunities in Cartooning, and shows how 
this startling method enables you to enter 
this field. It tells all about our students- 
their success-what they say-actual re- 
productions of their work-how they made 
quick profits while studying. This attrac- 
tive book will he sent without cost or obli- 
gation. Send for it. Mail coupon NOW. 
(No salesman will call.) WASHING- 
TON SCHOOL OF CARTOONING, 
Room 269-E, 1113 -15th St., N. W., 
\Vashington, D. C. 

Washington School of Cartooning, 
Room 269-E, 1113 -15th St., N. W. 
Washington, D. C. 

Please send me, without obligation, your illus- 
trated FREE BOOKLET on Cartooning. 

Name.. Age 
(Write name plainly-state whether Mr., Miss or Sirs ) 

Address 

City State 
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I. . MUM 3 The Malignant Flower 
"But 

4v 4_ c ., 

1hro=e1 even then the awful thing 
came to pass. The flower slowly 

veil . t\M 
opened, and something bright and 
flesh -colored shot out of it. What 
darted so suddenly? Was it the Broadcast Stations of 

Adapting the -ucking arms of an octopus? Was the World it the soft arms of a woman? Reader Tells How He STROBODYNE From Sir George there came a Here is the latest book of com- scream that cut to the very mar- Established Sparetime plete information on the Broad - 
to Loop Operation row, and John Bannister frozen cast Stations of the world-giv- 

stiff with fright, saw his master Business Netting $109 ing call letters, ownership, power, 
The now famous new STROBO- 
DYNE circuit, exclusive rights 
to which have been secured from 

Lifted by his shoulders, up, higher, 
and higher, saw him, hanging for 
a couple of seconds in uncertain 
balance, and finally disappearing 

Monthly 
wave length in meters and kilo - 
cycles, and time of operation- 
together with space for listing 
dial readings. France by RADIO NEWS, and 

which was completely explained 
slowly into the calyx of the atro- 
cious, malignant flower, whose 

How would you like to have 
$109 a month over and above 

U. S. stations are listed 3 
ways. By call letters, by wave - with all constructional details in 

the August issue, is shown in 
petals once more drew themselves 
together with 

your regular income? R. A. lengths and by states and cities. 
this issue with special adaptation 
to loop operation. 

The STROBODYNE is the 

a start. 
We have given you only one 

exciting paragraph of the most 
amazing story of the month. The 

Privott of Suffolk, Va., overcame 
his financial difficulties with ease 
through SPARETIME MONEY MAx- 

Transoceanic 
Receiver 

greatest new Radio circuit in re- 
cent years, embodying a radically Y 

terrible valley of the malignant 
flower, the journeyof Sir George, g ING. Adopting a suggestion from In this issue of RADIO LISTEN - 

ERS' GUIDE AND CALL BOOK is new system of frequency Chang- the dreadful result and his sub- an early issue, he set out to sell given complete data and informa- ing. Sequent rescue will keep you in a Theatre Program. With the tion on "how to build" one of 
Ever one using a Radio or in- ythe 
terested in radio receiving sets 
should read this issue. 

tense excitement every minute of 
time. Read this complete 

story in September AMAZING 
STORIES. 

sanction of the local theatre man- 
ager, the visited the local mer- 
chants. In one day he sold enough 

Radio's great super -power receiv- 
ers called the "Transoceanic New 
Phantom Receiver." This is an 
ideal set for listeners who desire 

The Radio Ghost advertising space to realize $180 good volume, clear reception at 
Gomez Super Reflex 

The radio instruments we know 
today are diverted to 

that month. Deductingall printing 
costs and miscellaneous expendi- 

seasons and distance when 
desired. 

Complete constructional infor- 
oration on a very unusual and 

very odd 
and criminal uses which weave tore, the total clear profit was 13 to 735 Meter 

interesting combination of the a tremendously exciting story 
dealing with a great fortune in 

$109.50.Receiver 
super -regenerative and reflex ac- 
tions in one receiver is given in 
September RADIO NEWS. 

money. A big feature of Sep- 
tember AMAZING STORIES. 

This is only one of hundreds 
of men and women who have 

Here is the ideal set ranging 
from 13 to 735 meters. This 
means short wave reception as The circuit will appeal to build- The Tide Projectile turned SPARETIME MONEY MAK- well as regular waves. It is 

ers of radio receivers. Transportation ING ideas into ready cash with unique in that it is one of the 
little effort. Every issue contains most practical and efficient cir- Company after cuits of its kind. All "How to 

Contest Results How would you like to fly 
page page of practical plans, 
complete in every detail and 

build" instructions are given in 
the Summer Edition of RADIO 

Results of contests on "What's 
from San Francisco to New York 
in about 17 minutes? Impos- 

ready to use. LISTENERS' GUIDE AND CALL 
Boox. Wrong with this Picture" (Cover sible, you will doubtless say, but Enjoy life's luxuries. Make 

contest) and super -regenerative the thing is not half as impossible your life free from financial wor- How to Install 
circuits will be published in the 
September issue. 

as it sounds. There is no ques- 
tion but that our transportation ries. What thousands of others Power Tubes 

Other Features 
Many other features including 

means will increase in speed as 
time goes on. If you had told 
your great-grandfather that some 
One would fly from New York 
to Paris in 33 hours, you prob- 
ably would have been called a 

have done, you can do. 
Read SPARETIME MONEY MAE. 

ING. 

Power tubes are essential to 
many receivers, learn how to in - 
Stall them. See RADIO LISTENERS' 
GUIDE AND CALL BOON-Summer 
Edition. 

Socket Power methods. Beam 
Transmission, etc. Over 100 

lunatic, or worse." 
Some very interesting and 

96 pages of workable plans Experiments with p 
pages of Radio with many draw - 
ings diagrams, photographs, etc, 
Size Size of book 9 by 12 inches. 

excellent science on high 
speed speed travel are woven in this 
splendid amazing story. See Sep - 
tember AMAZING STORIES. 

of making a bigger, better 
income. Size 9 x 12 inches. 

Large Cone Speakers 
Large cone speakers are the 

solution of many reproducing 
Other illustrated stories -100 problems. Noted engineer tells 

25e EVERYWHERE pagesof Scientifiction. Size 
9 x 12 inches. 

15c THE COPY about them in the Summer RADIO 
LISTENERS' GUIDE AND CALL 
Boox. 

Subscriptions-$2.50 the year 25e EVERYWHERE Subscriptions-$1.50 the year 50e THE COPY 
Subscriptions-$2.50 the year ON ALL NEWSSTANDS Experimenter Experimenter or direct from Publishing Co., Inc. Publishing Co., Inc. CONSRAD CO., Inc. CONSRAD CO., Inc. 

230 Fifth Ave., New York 230 Fifth Ave., New York 230 Fifth Ave., New York 230 Fifth Ave., New York 
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ELECTRICITY 
Learn at home 

NEARLY $200,000 has been spent in preparing the 
Electrical Courses of the International Correspon- 
dence Schools. 

They have helped thousands of men to get good 
positions in this fascinating profession for two reasons. 

the 
needs of 

Thethe 
student w 

have been 
ho studies atgned home.o (2) They 

have been written by such well-known men as: 
EDGAR KNowLTON-Electrical Engineer, Alternating 
Current Engineering Department, General Electric Co.; 
J. LESTER WOODBRIDGE, E.U. and M.E.-Chief Engi- 
neer of the Electric Storage Battery Co.; O. J. BUSHNELL 
-Superintendent of the Meter Department, Common- 
wealth Edison Co.; S. A. FLETOHER-Electrical Engi- 
neer, Superintendent of Service, Alabama Power Co., and 
C. H. MORTENSON-Designer of Alternating Current 
Motors and Generators, Allis-Chalmers Manufacturing Co. 

Mail Coupon for Free Booklet 

rINTERNATIONAL SCHOOL OF ELECTRICITY, 
Associated with the 

International Correspondence Schools 
Box 6200-E, Scranton, Penna. 

Without cost or obligation, please send me full 
details of your home -study course in 

ELECTRICITY 

Name 

Address J 

A PERFECT NOSE 
FOR YOU r 

BEFORE 

A shapely nose makes a beautiful 
face. Get Quick, painless. permanent 
results with the marvelous Anita 
Nose Adjuster. Reshapes any type 
nose perfectly at home. Highly en- 
dorsed by doctors. Send no money. 
Interesting booklet sent FREE. 

ANITA CO., Dept. Y73 
Anita Bldg. Newark, N. J. 

J 

AFTER 

POPULAR L 'J 
1-I CHEMISTRY 

CHEMISTS 
Read "POPULAR CHEM- 
ISTRY," a monthly magazine 
for chemists, experimenters and 
students. 
Three trial copies 30 cents. $1.00 
per year. 
Solubility chart and book catalog 
sent free to immediate sub- 
scribers. 

POPULAR CHEMISTRY COMPANY 
Dept. B Swedesboro, N. J. 

eysteriousl t 

whirlWinner 
for Agents 

New Pocket Lighter! What Makes it Light? 
Why can't a Blizzard Blow It out? No flint- 

SELF No Friction-No Troublesome Parts. Why fool 

STÁRrING with matches NOW? Instant-Infallible--Guar- 
anteed. Send 50e for Sample and Selling Plans. 

NEW METHOD MFG. CO. 
jJq Box 81.9 Bradford. Pa. 

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 
complete course and exercisers. Sat- 
isfaction guaranteed or $1 refunded. 

PROF. J. A. DRYER 
Box 1850-K Chicago, Ill. 

148°PAWeekt 
Driving Around - 

Make Humidifie 
land 

d(em 
Sorer For:leaw oaand 

gasoline engines. Beata any ever got out. 
66 MILES ON 1 GALLON 

reported on Ford. Chevrolet 47; Dodge ee: 
Buick Sib; Overland 47; Ease: s4; etc.Thoo- 

ds of Amazing mileage; Moisture in engine does it. Amazi mileage; 
háded' 

[rower; faster pickup; more snap and pep' free. engine from 
ard carbon troubles. Quick Sales -Big Profite -start NOW. 
1 FREE Simko 

Factory Distributors wanted everywhere. 5375 to 
51260 monthly. Sro or full t. Write TODAY. Walter Critchlow, Inventor C863 St.,Wheaton, III. 

Hints for the Mechanic 
(Continued front page 471) 

JACK -WRENCH 

The jack -wrench pictured above should prove 
to be a boon to the radio constructor. The 
wrench has been made in a standard size so 
that it will fit almost all of the radio jacks. 

WIRE BENDER 

To facilitate matters in hooking up the radio 
set, the wire bender, which may be seen in 
the above photograph, has been included in 
the tool kit. Several sizes of loops may be 
obtained with this device, which also fits in 

the tool handle supplied with the chest. 
Photos courtesy North Bros. Mfg. Co. 

A WET ENGINE 
Coming South last winter a Georgia 

cracker showed us a mighty convenient way 
of handling a wet engine. Heavy rains had 
swollen the streams until, at one particular 
spot, a creek overflowed its plank bridge 
forming a miniature river over the highway. 
We hit it squarely and discovered too late 
that the small plank bridge had sunk down 
beneath the force of the water. Our speed, 
however, carried us partly across but the 
engine filled with water and stalled before we 
reached dry land. The Georgian directed us 
to "keep the engine turned off. Put her in 
gear. Step on your starter and let the bat- 
teries pull you out." We did and they did. 

-Malura T. Weaver. 

BOOK REVIEW 
l'OPULAR CHEMISTRY. JULY 1927. BY J. 
CLINTON MOLITOR. PAPER COVERS. 
PRICE 10c. PUBLISHED BY POPULAR 
CHEMISTRY CO., SWEDESBORO, N. J. 

This interesting little booklet is full of articles 
of interest to the chemist and to the experimenter. 
The series of articles on prospecting with the blow 
pipe should interest many. A page is also devoted 
each month to the latest chemical news. Elemen- 
tary chemical engineering concerning the manufac- 
ture of dyes, and the utilization of ordinary corn 
cobs, are two of the outstanding articles appearing 
in this magazine for July. The Popular Chemistry 
book department can supply back numbers and also 
various books dealing with chemistry. The experi- 
menter should find much to interest him in this 
small booklet, which is published every month. 

Europe's 

Dr. fl or tan 
Tartlet!, 'nur- eatiowatly 
k wow» semi- 
eoeiaeaA.r of omi 
of the world's 
Prettiest magi- 
cians, 

"Miracle Man" 
SO weird, so mystifying is 

the Magic power of this 
great Master, Dr. Harlan 

Tarbell, B. Sc., F. S. D., D. N., 
that Europe called him "the 
miracle man." 

At Home -By Mail 
Think of it-now YOU have the mar- 
velous opportunity of learning the 
Magic Secrets of this great magic 
wizard, Europe's "Miracle Man"-at 
home-by mail-quickly and easily- 
and under his personal guidance! 
You'll be astonished at how quickly 
and easily YOU will master-impromp- 
tu effects, parlor tricks, and even mas- 
sive stage illusions. You'll be taught 
famous mysteries of Europe, China, 
and of the Ancients. Great secrets 
will be revealed to you! Your friends 
will envy your magic powers. 

Earn $200 to 
$1000 a Month 
There's big money in Magic for YOU! 
Yes, and the best part is that you do 
not have to give up your present posi- 
tion or business. You can make nice 
money entertaining on the side, or, 
under the guidance of this great 
Magician, you can become a real, pro- 
fessional magician, make big money 
and enjoy fame and glory. 

Write Toda y - 
Mail that coupon below NOW and 
learn of the great, limitless opportuni- 
ties in store for YOU! 

Mail This NOW! 
Tarbell System, Inc., Studio 14-26 

1920 Sunnyside Avenue, Chicago, Illinois 
Gentlemen: Without any obligation send me your free 
literature and information all about your wonderful 

Tarbell Course in Magic." Also tell me about your 
great Special Price Offer and Easy Payment Plan- 
offered NOW for limited time only. 

Name 

Address 
Age- 

3 
C 

B 
e 
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Picture Transmission -the Marvel of the Century 
Newest and greatest authority, just published, gives History, facts and 

complete instruction to build a home television set 
THE marvel of Radio Broadcasting, the 

transmise!on of the voice and music over 
the air is no longer the greatest achievement of 
this precocious 20th century. 

We now have TELEVISION-the trans- 
mission of events over land wires or by radio. 
A tremendous step ahead of even Radio. 

For many years experiments on television 
have been diligently made by many famous 
inventors and engineers. Step by step ma- 
chines have been corrected, improved and 
simplified-until today-practical machines 

Like Radio in 
1921 

Television is ready for the 
world. Like Radio in 1921, 
it waits only for you ex- 
perimenters to invent, de- 
velop and perfect the ap- 
paratus. You may be for- 
tunate enough to develop 
an idea that will be worth 
many dollars-start now 
with a copy of this book. 

COPIES SOEAda 
AT 

SSTA 
ALL 

NEWNDS 

are in constant operation, annihilating 
distances in picturing events to the eager 
public. 

Here is the first and only book in print that 
gives you the complete story of television 
from earliest experiments to the present day 
machines. 

The hook is the most complete publication of 
its kind. It gives you the history, the facts and 
the full instructions on how to build, in your 
own home, an up-to-date model Television 
apparatus. 

ALL ABOUT 

1000 Hours of Fun 
with SAM LOYD 

THERE are more than one thousand hours of truly 
amazing fun and frolic-in Sam Loyd's "Tricks 

and Puzzles." There is only one Sam Loyd, the 
Puzzle King, the incomparable, a true master mind, 
and he has crowded in this new volume, "Tricks 
and Puzzles," the best work of his lifetime. 

In this book are thousands of puzzles of every conceivable 
nature, games, tricks, conundrums. Hundreds of illustrations. 
Scores of real brain -teasing puzzle stories, dozens of humorous 
anecdotes. 

With this inexhaustible gold mine of lively entertainment at 
hand you need never he at loss for an evening's party program 
or a rainy day's delight. 

It's a book for young and old folks alike 
-Riddles for the youngsters-Brain teasers 
for the grown-ups. 

The kind of a book every home should 
have in its book -rack. 116 pages, 100 or 
more illustrations, large size, 9 x 12 inches 
with beautiful 2 -color cover. 

50e THE COPY 
EVERYWHERE 

or you can order direct 
EXPERIMENTER PUBLISHING CO., Inc. 

230 Fifth Ave. New York, N. Y. 

Great Future 
for practical 
Experimenters 

Television will be as popular 
as Radio. Even now the 
public is showing great 
interest in telephoto pic- 
tures from Europe and else- 
where. Get your apparatus 
together. You are in for 
many days of fascinating 
experiments that beat any- 
thing you've ever tried. 
4 special chapters in this 
book deal exclusively with 
how to construct an ex- 
perimental set. ç 
If YòurNewsdealer Cannot 

Supply You- Order Direct 

EXPERIMENTER PUBLISHING CB. 
230 Fifth Ave.,NewYork,N.Y. 

SECRETS of your HANDS 
96 page Book on the revelation of 
character, fortune, etc. --in Hands 

FINGERPRINTS are used throughout the world as a 
means of apprehending criminals-but fingerprints are 

but a small portion of the secrets of your character that 
your fingers, your palm, even your handshake reveals. 

Every inch of your hand has been charted by the experts 
of this highly developed science, and so simply and ac- 
curately that anyone can learn the telltale signs by heart. 

Here is a brand new book with all the latest information 
-written in such a way that you can quickly master 
"Palmistry." 

Everything is simplified, easy to understand, the book 
contains 96 pages, hundreds of illustrations and is the 
large size 9X12 inches. 

50c THE COPY 
EVERYWHERE 

or you can order direct 
EXPERIMENTER PUBLISHING CO., Inc. 
230 Fifth Ave., New York, N. Y. 
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FRANK HOLTON 
The Alu+ler 11WIt1,1 

"And in his own chosen 
work, Frank Holton has 
set the world a standard 
which his competitors 
have not approached, 
much less surpassed. 
When they wish to use 
the superlative they 
say, 'This is as good as 

a Holton' ."-EAlb Airrtkal 
HuAlbbarjod 

ii, r.o,." 

Write for the interesting story of 
Holton quality and its impor- 
tance to our most celebrated 
artists, bands and enchestrus. 

FRANK HOLTON & COMPANY 
ELKHORN, WISCONSIN 
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1 IMJ 1wL.YS-\Y' c C- . io,- 
WORLD'S FINEST 

(3 CONE) LOUD SPEAKER 
"ENSCOKITS-$10.00 

The choice of leading engineers. 
Write for booklet on how to make this in less 

than an hour. 
ENGINEERS SERVICE COMPANY 

25 Church SL, Desk 10 -t- New York 

u AYS FREE TRIAL - MONEY BACK IF NOT 55. 15F 1E0 

T5t NEW SELF FILLER 
mr.wm sssartsl scut irai w,00 

DEALERS p. -w now. 

8' 

./t... . 

M ekes 
three carbon 

conies wids 
pnel In ink. G.at- 
.nse:d-Send No Mouq. 
P., psen an.l.SQplw postage. 
INKOGRAPH. CO.. Inc. 
197.41 S.ntra it., New York City 

A a.rN. e...., .0 ..atwl.,a. seat OM Point. 

'Jh.Perfect inglnstrtonent 
Writes with ink tiny as a lead S 

rend. Wont skip. blot 
'crotch. leak or soil 

hand. mated, undone. 
Ito.. 

taa..w` tid. 
writing 

y 
AGENTS forhich shows howetoomaks be:ninensv. 

600 FREE PRIZES 
or $11,200.00 in Cash, will be distributed among pur- 
chasers of NELSON'S AERO DOPE SHEETS! Price 
only $1.00, postpaid! Send stamp for particulars. 

NELSON AERO SERVICE, G. 

p. o. Box No. 2186, Seattle, Wash. 

Radio Wrinkles 
SIMPLE COIL WINDER 

MEAT 
CHOPPER 

8RASS SLEEVE 
THREADED TO FIT 

KNIFE -SPINDLE ANO 

g. IRON ROD 

WINDING FORM 

HARD WOOD 
CONES 

2'HIGH I6' DIA. 

With the additional parts shown in the above 
illustration, the family meat chopper becomes a 
very serviceable coil winder. These parts consist 
of a 10" length of aye" steel rod, a 2" length of s/s" 
brass tubing, 4 washers to fit the rod, and 2 hard 
wood cones 6" in diameter by 2" in height. The 
brass rod is threaded to fit the knife -spindle and 
the fie' iron rod. A 5" length of cylindrical spring 
is slipped over the rod and holds the winding form 
in place. The cones will hold coils up to 6" in 
diameter and 8" in length.-Philippe A. Judd, Rep. 

No. 7297. 

CIRCUIT TESTER 

A tube saving fuse -plug may be easily made with 
the base of a burned out or discarded vacuum 
tube. Remove the bulb from the base of the tube 
and pull out the wires leading to the grid and 
plate prongs. The wires leading to the two fila- 
ment prongs are soldered to long spring clips. 
These clips are held erect with wax. A piece of 
fuse wire, placed across the clips, completes the 
circuit tester. If a mistake has been made in the 
wiring the fuse will "blow" and save several 

dollars worth of tubes.-F. M. Blackwell. 

ANTENNA KINKS 

ANTENNA 

INSULATOR 

COIL 
SPRING .cl 

..iii 

1' 

EMERGENCY 
WIRE 

TREE- 01 

ì f'h 

The above wrinkles will save much time and an- 
noyance. A piece of wire is looped loosely from 
one end of the insulator to a branch on the tree. 
In the advent that the original connection breaks 
the antenna will still remain suspended, although 
it will suffer a slight slack. It can be fixed then 
at the owner's convenience. A coil spring can 
also be used to advantage where one or both of 
the antenna supports are swayed by the wind. A 
spring of this nature will allow for the sway and 
will thus prevent the breakage of the wire. These 
kinks have been used by the writer to good 

advantage.-G. F. Stillwell. 
(Continued on page 479) 
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His Tail Between 
His Legs" 

Ítlurt mart men wouddseeiftlrgcauláreeAmeba 

MUST men are being whipped every day in the 
battle of life. Many have already reached the 
stage where they have THEIR TAILS BE- 

TWEEN THEIR LEGS. 
They are afraid of everything and everybody. They 

live in a constant fear of being deprived of the pitiful 
existence they are leading. Vaguely they hope for 
SOMETHING TO TURN UP that will make them 
unafraid, courageous, independent. But it never 
does. They continue tolwork and sweat and-MAKE 
OTHERS RICH AND HAPPY. 

Some men, however, after years of cringing, turn 
on life. They CHALLENGE the whipper. They dis- 
cover, perhaps to their own surprise, that it isn't so 
difficult as they imagined, TO SET A HIGH GOAL 
and reach it! !Only a few try-it is true-but that 
makes it easier for those who DO try. 

What about YOU ? Are you ready to admit that you 
are through? Are you satisfied to keep your wife and 
children-and yourself-enslaved? ARE YOU AFRAID 
OF LIFE? 

Success is a simple thing to acquire when you know Its 
formula. The erst ingredient is a grain of COURAGE. 
The second is a dash of AMBITION. The third Is an 
ounce of MENTAL EFFORT. MLe the whole with your 
God-given faculties and no power on earth can keep you 
from your desires, be they what they may. 

You can develop these God-given faculties as SIX 
HUNDRED THOUSAND other people have done- 
through Pelmanism. 

Pelmanism Is the science of applied psychology. which 
has swept the world with the force of a religion. It has 
awakened powers In Individuals, all over the world, they 
did not DREAM they possessed. 

Famous people all over the world advocate Pelmanism, 
men and women such as these: 
T. P. O'Conner, `Father Jerome K.Jerome,Novel- 

fst. 
Gen. Sir Frederick 

Maurice, Director of 
Military Operations, 
Imperial General Staff. 

of the House of Com- 
mons." 

The late Sir H. Rider 
Haggard, Famous 
Novelist. 

General Sir Robert Bad- 
en-Powell Founder of 
the Boy Scout Move- 
ment. 

Judge Ben. B. Lindsey, 
Founder of the Juve- 
nile Court, Denver. 

Frank P. Walsh Former 
Chairman of National 
War Labor Board. 

Admiral Lord Beresford, 
G. C. B.. G. C. V. O. 

Sir Harry Lauder, 
Comedian. 

W. L. George. Author. 
Baroness Orczy, Author. 
Prince Charles of Sweden 

-and others, of equal prominence, too numerous to 
mention here. 

A remarkable book called "Scientific Mind -Training." 
has been written about Pelmanism. IT CAN BE OB- 
TAINED FREE. Yet thousands of people who read 
this announcement and who NEED this book will not 
send for It. It's no use," they will say. It will do me 
no good," they will tell themselves. "It's all tommyrot." 
others will say. 

If you are made of the stuff that isn't content to 
remain a slave - if you have taken your last whipping 
from life,-it you have a spark of INDEPENDENCE 
left write Sbook.I what Plmanismis, WHAT ITHADONE FOR 
OTHERS, and what It can do for you. 

The first principio of YOUR success Is to do some- 
thing radical in your life. You cannot make lust an ordi- 
nary move, for you will soon again sink into the mire of 
discouragement. Let Pelmanism help you FIND YOUR- 
SELF. Mail the coupon below now-now while the re- 
solve to DO SOMETHING ABOUT YOURSELF Is 
strong. 

THE PELMAN INSTITUTE OF AMERICA 
Approved as a correspondence school under 

the laws of the State of New York. 
71 West 45th Street Suite 329 New York City 
fiNYViman Institute of America. 
71 West 45th Street, Suite 329 
New York City. 

I want you to show me what Pelmanism has actually 
done for over 650.000pe Please 

This places me 
your 

under book, "Scientific Mind. -Training." 
no obligation whatever. 
Name 
Address 
City State 
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MONEY- MAKING 
OPP0RTuNITI ES 

Absolutely different. "MOTORTEX" 
3 -piece suit. Good for dress or work. Well 
tailored. Fine, all -wool extra heavy, warm, 
showerproof material. Will hold its shape. 
37 extra features. Guaranteed to wear 
one year. Price $19.95, worth $35.00. 
Your commission $3.00 and $4.00. Show 
our handsome selling portfolio - every 
man will buy. Protected territory to 
producers. No matter what you are 
doing now write for free selling outfit. 
Harrison Bros., Inc., Dept. 556, 133 \Vest 
21st St., New York, N. Y. When writing 
please mention this magazine. 

$75.00 a week GUARANTEED to pro- 
ducers! Every man buys Fashion Wear Shirts 
on sight. Write for FREE outfit. Fashion 
Wear Shirts, B-1, Cincinnati, Ohio. 

Agents -90c an Hour Earned Advertising 
and distributing samples to customers. Write 
quick for territory and particulars. American 
Products Co., 9463 Monmouth, Cincinnati, O. 

EARN $87-$110 WEEKLY SELLING 
CHRISTMAS CARDS. Full or spare time. 
$10 sample book FREE. Weekly payment. 
Experience unnecessary.Our co-operation in- 
sures success. John Hertel Co., 320 Washing- 
ton, Chicago, Ill. 

FREE! To honest men over 18: new 
patented cigarette lighter. Show your friends 
and make $90 weekly. Send 25e to cover 
mailing costa and mention name of this 
magazine. E. Z. Lite, Dept. 2-G, 15 West- 
minster Road, Brooklyn, N. Y. 

$20 daily easy selling amazing rain -proof 
caps. Made -to -measure. Finest fabrics and 
styles. Big advance profita. Free outfit 
and free cap offer. Taylor Cap Manufac- 
turers. Dept. R-7, Cincinnati, Ohio. 

HIGH -SALARIED POSITIONS wait- 
ing for you In automobile, tractor and 
airplane work. I'll train you in eight 
short weeks so you can earn $45.00 to 
$75.00 a week - unlimited future for good 
men. Qualify as an expert and own your 
own garage or service station. Write me 
TODAY for big FREE AUTO BOOK. 
Your Railroad fare included in this big 
special offer. The opportunity of a life 
time - don't miss it by delay. J. H. 
McSweeny, The Auto Man, Address. 
Z300-654 E. McMillan, Cincinnati. or 
Z300-1815 E. 24th St.. Cleveland, 
Ohio. Please mention this magazine. 

Ladles, Here's Easy Extra Money. 
Every Woman loves to make dainty frocks 
and necessities for her home. Show her how 
and sell her the materials. Steady income, 
big repeat business. Sample outfit and in- 
structions free. Write today. National 
Dress Goods Co.; Dept. 711, 8 Beach Street, 
New York City. Mention this magazine. 

Chicao 
DAILY PAID diged work BY 

work: 
full time experience unnecessary. Franklyn 
Products Corporation, 1038 Van Buren, Chicago. 

BIG PAY EVERY DAY! Complete guar- 
anteed line direct to wearer. Dress Shirts, 
Work Shirts, Flannels, Overalls, Pants, Leather 
Coats, Sweaters, Piaysults. $10-$25 daily! Ex- 
perience unnecessary. Blg Outfit FREE! Nim- 
rod Co., Dept. 58, 4922-28 Lincoln Ave., Chicago. 

Agents $240 month. Bonus besides. 
Sell finest line silk hosiery you ever saw. Auto 
furnished. Credit given. Write for samples. 
Wliknit Hosiery Co., Dept. 235, Greenfield, O. 

AGENTS MAKE $3.00 HOUR TAKING 
orders for 40 fascinating "Handy Things" 
for Kitchen. Sell on sight! Write General 
Prod. Co., Dept. SM1, Newark, N. J. 

Women $30 to $100 weekly. Amazing 
new idea makes milady beautiful. No experi- 
ence needed. Free plan. Write Healthform; 
Dept. 7-M, 1115 Broadway, New York. 

LADIES: TO EMBROIDER, ETC., AT 
home wanted Immediately. Bonafide propo- 
sition. Liberal pay guarantee. No canvass- 
ing. Particulars free. Viking Products Co.; 
Dept. 50, Leipsic, Ohio. 
Easily earn from $30.00 to $75.00 weekly, 
Exquisite, smart, exclusive Peggy O'Neil popu- 
lar priced dresses are Irresistible. Designed for 
women who appreciate style and quality at low 
prices. Free sample outfit starts you without 
investment. Write today. Give experience 
and reference. Peggy O'Neil Dressmakers, 
Inc.. Dept. 9-C. 112 West 38th St., New York. 

SCARY women buy new "LOOKOUT" 
invention on sight. See who 1s outside door 
without caller knowing it. A $1.50 seller 
that pays 85e profit! Sells to homes, private 
clubs, hardware stores. Sell 20 a day and 
earn $17. Send $1.00 for sample and par- 
ticulars. Free Kit. New Invention Fac- 
tories 7M Governor Place, Long Island 
City, `New Y ork. 

Free! Three issues HOW TO SELL 
magazine. Keeps you posted on fast selling 
money making propositions. Thousands of 

Tportunities. 
Send name and address HOW 

O SELL, Department No. 1, Mt. Morris, Ill. 
HOSIERY FREE and $12 daily. Sell 

nationally known Pure Silk hosiery. Amazing 
values. Free sample outfit mailed. PURE 
SILK HOSIERY CO., 208 W. Monroe, Dept. 
P-185, Chicago. 

Why not sell us your spare time? $2.00 
an hour, $19.70 daily easy full time. In- 
troduce 12 months Guaranteed Hosiery 

47 styles, 39 colors, for men, women, chil- 
dren. including latest "Silk to the Top" 
Ladies' Hose. No capital or experience 
needed. We furnish samples. Silk hose 
for your own use FREE. New Plan. 
Macochee Hoaicry Co.. Road 9259, Cipv 
0lnnati, O. 

Make More Money! 
Here are opportuni- 

ties to make more money 
immediately-to earn 
and save enough for the 
better things of life. 

Here responsible, na- 
tionally known, square 
deal firms seek the ser- 
vices of ambitious 
people. They offer dig- 
nified positions (full or 
spare time) which pay 
handsome incomes and 
lead to wonderful fu- 
tures. 

No experience re - 
qui red. Ambition is the 
only necessary qualifi 
cation.Read theseoffers 
carefully. Then write 
for complete informa 
tion a bou t the ones that 
attract you most. Please 
do not write unless you 
mean business. 

To the Public: These firms 
offer you merchandise values, 
a convenient service that you 
cannot duplicate elsewhere. 

To Manufacturers: For adver- 
tising rates, addressPublishers 
Classified Service, Q East 46th 
St.. New York. 

SALESMAN SELLING TO MEN : 
We bave side line for you that will 
sell along with any line you may now 
be handling and make more money for 
you, provided you are now selling to 
men. Get facts at once. Address, Sales- 
manager, 850 West Adams, Dept. 143, 
Chicago. 

Earn $80 weekly taking orders for 
charming Fashion Frocks for women and 
children. Factory prices. Advance corn= 
missions. No experience necessary. Fashion 
Frocks, Inc., Dept. G-100, Cincinnati, Ohio. 

Sell direct from maker to wearer, guar 
anteed boys' suits, overcoats; latest styles. 
popular prices. Experience unnecessary. 

rite for Free sample outfit. Craige-Wilson 
10 Waverly Place, Dept. 4, New York. 

Sell custom tailored shirts. Earn 
$20.00 a day. Men buy quick at factory 
prices. Beautiful fabrics free. Novo -Tex, 
3rd & Sedgley Ave., Phila., Pa. 

Make Big Money representing the 
ONLY firm which GUARANTEES shipment 
of 
withinn 0ne days after receipt of order 

Clothing 
Com- 

plete four -price line. Liberal commissions. 
Opportunity of becoming District Manager in 
your territory. Write Max Schwab, P. O. 
Box 588, The Style -Center Tailoring Co.. 
Dept. 400, Cincinnati, Ohio. 

Windows washed in 10 seconds without 
pall, sponge or brush. A fast $1.95 seller. 
95e profit. Demonstration sample $1.20. 
Satisfaction or money back. Wonder Washer, 
Dept. Sill 1, 33 East 10th St.. New York. 

MAKE BIG MONEY HANDING OUT 
MYSTIC "ZIPPO" Red Hot 50e Household 
Seller! New Amazing Discovery! Quick 
Demonstration Brings Immediate, Huge, Cash 
Profits for Agents! Write Quick. "ZIPPO" 
Company. Fort Wayne, Ind. 

The greatest book on money making 
Stunts that has ever been published will be 
mailed to you it you will send us 15e in cash 
or stamps. There are over 50 up-to-date 
workable plans. Address SPARETIME 
MONEYYorkCity. MAKING. 230 Fifth Avenue, New 

POLMET POLISHING CLOTH.-Cleans 
all metals, gets enthusiastic attention, sells fast 
at 25e; sample free. F. C. Gale Co.. 99 Edin- 
boro St.. Boston, Mass. 

U. S. Gov't wants men. $1,900-$2,700 
at start. Railway Postal Clerk examination 
coming. Let our expert (former Government 
examiner) prepare you for this and other 
branches. Free booklet, Dept. 269, Patterson 
School. Rochester. N. Y. 

Linenwhite Laundry Bluing Paddles Big 
Sellers, housewives, bazaars, fairs, carnivals. 
Send dime for sample and money making prop- 
osition. A. Ada Products, Buffalo, New York. 

Girls-Women-Physical Charm is a 
real asset today. A Beautiful Bust lends attrac- 
tion. Booklet by Dr. C. S. Carr, 'How To 
Develop The Bust," sent free, sealed postage. 
Olive Co., Dept. 9, Clarinda. Iowa. 

WANT $500 SOON? SELL BEAUTIFUL 
Dresses, Coats, Scarfs Sweaters. Amazing 
low prices. We deliver. No experience 
necessary. Get complete outfit free! Write 
Hirshey Knitting Mills, 2003 South Cali- 
fornia Avenue, Chicago. 

DISTRICT SALESMAN - All wool, 
Union Made suits, overcoats, $23.50. Liberal 
advance commission bonus. Write for large 
FREE outfit. K. J. Harvey, Box 00. Chicago. 

Salesmen: Tremendous Money -Making 
Sensation. Combination fountain pen and 
check protector. No competition. Pro- 
tected by patents. Wholesale sample pen 
and selling outfit, $3.75. Write Security Pen 
Corp., 906 Jackson, Chicago. 

GO INTO THE CRISPETTE BUSI- 
NESS. Everybody likes them. You can 
make a lot of money. Gordon, New Jersey, 
reports $4,000 profits in two months. We 
start you. Write for facts. Long -Eakins, 
787 High St.; Springfield, Ohio. 

500 Men Wanted to earn $90 Weekly. 
Wonderful new line men's suits. Amazing 
values $9.95 up. Rizaldi averages $4 hourly. 
We train you. No experience or capital 
needed. Write Comer Mfg. Co., Dept. 
TS -2, Dayton, Ohio. 

New lines lust out. Everything in 
hosiery, underwear and Rayon lingerie for 
men, women, children. Beautiful, irre- 
sistible Catalog and Samples now ready. 
New special big money plans. Cash bonus, 
service awards, rapid promotion. No capital 
needed. Choice territories going. Rush 
reply to World's Star Knitting Co.; 781 
Lake St., Bay City, hitch. 

WOMEN: $2.15 AN HOUR FOR FULL 
or spare time, distributing famous Royce 
household goods. Flavoring Extracts, Toilet 
Goods, Rare Perfumes, etc. -225 Preparations. 
Quality guaranteed. Write Abner Royce Co., 
Established 1879, Dept. 966. Cleveland, Ohio. 

Men-Women, $1.80 an hour-No less. 
Largo mfg. co. established 30 years. Start- 
ing new medallion dept. Amazing, new 
sales plan. First 22 agents average $1.80 
an hour steady. Only1 agent wanted in 
locality. Your OWN PHOTO FREE as 
sample. Art Medallion Co., Chicago, Ill., 
Campbell at Jaxon Ave. 

LADIES: 62 -PIECE ROSE AND GOLD 
Dinner Set FREE. Furniture, Rugs, Silver- 
ware, GIVEN. Furnish whole house by few 
hours' pleasant work right around home. 
Write TODAY for Big Gift Book. The Perry 
G. Mason Co., Dept. 996, Cincinnati, Ohio. 

FREE: SEND FOR NEW AUTO BOOK: 
Write today! Learn how I train you right, 
in your own home, for Electrical -Mechan- 
ical AUTO EXPERT'S Job, paying up 
to $150 A WEEK. Big opportunities 
in Auto Business. Common Schooling all 
you need. Start for Raise in Pay Spare - 
Time Money, or your own Draftees. 
Experience not necessary. Employment 
Service-Consultation Service, 4 Repair 
and Testing Outfits, Free of Extra Cost. 
Get my book, "Auto Facts " Free! Write: 
B. W. Cooke, D. E., Dept. 603, 1918 Sunny- 
side Ave., Chicago. 

Will you wear a pair of genuine 
tailor-made shoes at my expense? Will 
you show them to your friends and take 
their orders? I will ALSO send you FREE 
our big selling Outfit showing 70 shoe 
styles and 60 actual leather samples. 
I pay my agents $8.00 daily. Write 
quick. 

c 
System, 932Wrhtw00. 

Dept. A., 
Made 

Chiago. 
Great neckwear line now free! Features 

finest quality neckwear at factory prices. 
Collect big commissions daily. Write for 
FREE tie offer and FREE outfit. Nawco 
Neckwear, Desk 9-ZA, Covington, KY. 

Send 25 Cents for a $1.00 Pocket Cigar 
Lighter and learn how to make $10.00 a 
day Easy. Sells on sight. Particulars FREE. 
Rapid Manufacturing Co., 799C Broadway, 
New York. 

TAILORING SALESMEN make real 
money Belling Davis virgin wool, made -to - 
measure suits. Low-priced perfect -fitting, 
guaranteed. Beautiful fabrics. New mer- 
chandising plan doubles sales. Liberal 
bonuses, cash prizes. Write now. P. H. Davis 
Tailoring Co.. Station 30. Cincinnati, Ohio, 

$100 WEEKLY REPRESENTING LARGE 
SHIRT company-direct to wearer-wonder- 
ful opportunity for financial independence. 
Big commissions-easy to take orders-we 
start you with a sales -compelling outfit free. 
Write at once. Supreme Shirt Co.. Desk ML, 
278 Fifth Ave., New York. 

New Selling plan makes $375.00 to 
$850.00 a month for producing tailoring sales- 
men. Two prices-$23.75 and $34.50-won- 
derful workmanship and 150 beautiful patterns 
Interest every man. Commissions $4.00 to 
$7.00 with liberal bonus. Complete details 
and selling equipment FREE. State age 
experience, exclusive territory desired and all 
other necessary information. We do the rest. 
Wright&Company, 2228 Wabansla, Chicago, Ili. 

Agents: Amazing new 3 -in -1 lingerie 
combination for women making sensational 
hit. $15.00 daily easy. Spare or full time. 
Free Outfit. French Fashion Company, 
9 North Franklin, Chicago, Ill. 

Make $100 weekly selling better -quality 
all -wool made -to -measure suits and overcoats. 
Highest commissions. Ext;a bonus for pro- 
ducers. Large swatch samples free. W. Z. 
Gibson, Inc., 157 W. Harrison, Chicago. 

Agents: Brand new patented idea makes 
$75.00 weekly. Easy seller. Half million sales 
single year. Write quick. Free sample outfit. 
TRUE FIT OPTICAL COMPANY, 1445 W. 
Jackson Blvd., Department MFl, Chicago. 

MAKE MONEY WEARING SOLIDSILK 
HOSIERY. SPLENDID side line. Big Profits 
for full time. Everyone a prospect. Get your 
own at factory prices. Solidsilk Hosiery Co.. 
317 4th Ave., New York, N. Y. 

Become Our District Manager. Make 
Real Money organizing your territory for the 
wonderful "Health" Cooker. Every Woman a 
good prospect. Write now for details. Health 
Cooker C'o., Dept. 1. Massllon. Ohio. 

All Men, Women. 18-50, Wanting To 
qualify for Forest Ranger, Railway Mail Clerk, 
Special Agent, and other Govt. Positions. $140- 
$250 month, home or elsewhere, write Mr. 
Ozment, Dept. 137. St. Louis, Mo. 

$100 WEEKLY IN ADVANCE. NEW 
Line $50.00 Tweed Suits $24.00. Gen- 
uine All Virgin Wool. Fit guaranteed. 
Nothing like them in America. Big samples 
free. Manager, 44 North Ada, Chicago, 741. 

A PAYING PROPOSITION OPEN to 
representative of character. Take orders shoes; 
hosiery,direet to wearer. Good income. Per- 
manent. Write now. Tanners Shoe Mfg. Co.; 
99 C St., Boston. Mass. 

Fifteen Dollars a Day. Sell HARRI. 
SON'S New York Style' suits and over- 
coats. Tailored of 100% virgin woolens. 
Priced $19.75 to $34.75. Highest com- 
missions paid daily. Experience unneces- 
sary. Valuable exclusive territory now 
open. Send for expensive sales portfolio 
with many selling features. It's free to 
men Who mean business. De Luxe HARRI- 
SON raincoat line included It you write 
now. Harrison Bros., Inc., Dept. 856, 133 
West 21st St., New York, N. Y. 

Men, Get Forest Ranger Job; $125-$200 
month and home furnished; hunt, fish, trap 
on side permanent, no strikes or shut- 
downs, vacations on full pay. For de- 
tails, write Norton, 270 McMann Bldg.; 
Denver, Colo. 

$40.00 Suits for $23.50 i All one 
price. Union made of finest quality Virgin 
Wool. You don't have to know any- 
thing about selling clothing. We guar- 
antee your success it you are honest and 
willing to work. Write at once. WILLIAM 
C. BARTLETT, 850 Adams, Dept. 8084 
Chicago, Illinois. 
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J Opportunity Ad -lets 
you will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made 

every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether supplies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the month. 
Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted. 
Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver- tisements for the November issue must reach us not later than September 15. 

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. 

Advertisers and Distributors 
Earn $8. Distribute 400 free Samples Stopleak Rivets. 

Send 6c stamps for samples and secure territory. Riveet 
Co., Cohues, N. Y. 

Advertising Agencies 
24 Words -355 Rural Weeklies, $14.20. Ad -Meyer, 

4112-S1. Hartford, St. Louis, Mo. 

Agents Wanted 
We Start You in Business, furnishing everything; men 

and women, $35.00 to $100.00 weekly operating our "New 
System Specialty Candy Factories." Few dollars start you 
home or small room anywhere. Booklet free. W. HILL- 
YER RAGSDALE, Drawer 129, East Orange, N. J. 

Don't Sell for Others. Employ agents yourself. Make 
your .own products. Toilet Articles, Household Specialties, 
etc. 500% profit. We furnish everything and show you 
how. Valuable booklet free. Write at once. National 
Scientific Laboratories, 1994W Broad, Richmond, Va. 

Agents -New Plan, makes it easy to earn $50.00 to 
$100.00 weekly, selling shirts direct to wearer. No 
capital or experience needed. Represent a real manu- 
facturer. Write now for FREE SAMPLES. Madison 
Company, 566 Broadway, New York. 

$75.00 Weekly to Introduce "Chieftain." 3 for $4.95, 
Guaranteed Tailored Shirts. Full working outfit Free. 
your own shirts Free. Cincinnati Shirt Company, Lane 
2709, Cincinnati, Ohio. 

Amazing New Device. Sharpens everything, even scie - 
ears. Over 100 big uses in every home. Also sells fast 
to Garages, Shops, etc. Many now making $3-$9 an hour. 
Everything furnished. Write for Free Outfit Offer. Cen- 
tral States Mfg. Co., Dept. L-950, St. Louis, Mo. 

Agents: Make $500.00 monthly. Pay daily. No in- 
vestment. Rhinestone Initial Buckles and Novelties. Sell 
easy everywhere. Exclusive territory. CHATON 
NOVELTY CO., 608 Blue Island, Chicago. 

Radio Agents -Stake Big Money -Easy! Selling Mar- 
velous New Sets and Accessories. Buy from factory at 
lowest prices. Get Big New Catalog with thousands of 
nationally advertised bargains. FREE Call Book. Write 
today. American Auto and Radio Co., Dept. 278. Radio 
Bldg., Kansas City, Mo. 

Agents Wanted to advertise our goods and distribute free 
samples to consumers; 90c an hour; write for full particu- 
lars. American Products Co., 9242 Monmouth, Cincin- 
nati, Ohio. 

$10 daily silvering mirrors, plating and refinishing lamps, 
reflectors, autos, beds, chandeliers by new method. Outfits 
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill. 

Agents -Best seller; Jem Rubber Repair for tires and 
tubes; supersedes vulcanization at a saving of over 800 per 
cent; put It on cold. It vulcanizes itself in two minutes and 
is guaranteed to last the life of the tire or tube; sells to 
every auto owner and accessory dealer. For particulars how 
to make big money and free sample. address Amazon Rubber 
Co., Philadelphia, Pa.. Dept. 601. 

$60-$200 a week. Genuine Gold Letters for store win- 
dows. Easily applied. Free samples. Liberal offer to 
general agents. Metallic Letter Co., 441 B., North Clark, 
Chicago. 

Bankrupt and Rummage Sales. Stake $50.00 daily. We 
start you, furnishing everything. Distributors, Dept. 171, 
609 hivision, Chicago. 

Make Money Silvering Mirrors, refinishing auto head- 
lights, tableware, metal plating. bedsteads, chandeliers. 
Outfits furnished. International Laboratories, Dept. 69, 309 
Fifth Ave., New York. 

Big money and fast sales. Every owner buys gold ini- 
tials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 71. East Orange, N. J. 

$50.00 Weekly easy, applying Gold Initials on Automo- 
biles. No experience needed. $1.45 profit every $1.50 
job. Free Samples. "Ralco Monograms", R1043, Wash- 
ington, Boston. Mass. 

Polmet Polishing Cloth cleans all metals like magic! 
Gets enthusiastic attention. Sells fast at 25e. Sample 
Free. F. C. Gale Co., 93 Edinboro Street, Boston, Mass. 

Just Out -Patented Apron. No strings or straps; on 
Or off instantly; $20 a day easy; every demonstration a 
sale; over 100% profit; commissions daily; write today 
for free offer. Sta -Put Co.. Dept. 509, St. Louis, Mo. 

Wanted! Ambitious, industrious person to introduce and 
supply the demand for Rawleigh Household Products. 
Good openings near you. Make sales of $150 to $600 a 

r/i month or more. Rawleigh methods get business every- 
* where. No selling experience required. We supply Prod- 

ucts, Sales and Advertising Literature and Service Meth- 
ods -everything you need. Profits increase every month. 
Lowest prices; best values; most complete service. W. T. 
Rawleigh Co., Dept. NY8363, Freeport, Ill 

Gold Leaf Window Letters & Script Signs. No ex- 
perience; 500% Profit. Samples free. Consolidated, 69 -R - 
West Van Buren. Chicago. 

You Are Wanted to Resilver Mirrors at Home. 
Immense profits plating autoparts, tableware, etc. 
Write for information, SPRINKLE, Plater, 955, 
Marion, Indiana. 

Agents Wanted (Continued) 
Succeed With Your Own Products. Make them yourself. 

Formulas, Processes, Trade -Secrets. All lines. Catalog. 
Circulars free. D. Thaxly Co.. Washington, D. C. 

Salesman Selling to Men: We have side line for you 
that will sell along with any line you may now be handling 
and make more money for you, provided you are now sell- 
ing to men. Get facts at once. Address Salesmanager, 
844 West Adams, Dept. 174, Chicago. 

A Sensational Seller. "Kieaneasy," the new mop with 
the steel plate. Housewives delighted. Eager buyers. Will 
send one prepaid on approval to convince you how easily 
you can make $20.00 daily. Kleanezy Mop Co., Dept. 
8-M, Delphos, Ohio. 

Make $25.00 daily selling colored Raincoats and Slickers, 
Red, Blue, Green, etc. $2.95 -Hat Free. Commissions 
daily. Outfit FREE. Elliott Bradley, 241 Vanituren, 
Dept. Ad -9, Chicago. 

$40.00 Suits for $23.50! All one price. Union made 
of finest quality Virgin Wool. You don't have to know 
anything about selling clothing. We guarantee your success 
if you are honest and willing to work. Write at once. 
WILLIAM C. BARTLETT, 850 Adams, Dept. 552. 
Chico co. 

Airplanes, Aviation 
Send dime for 12 inch mounted propeller and circulars 

on free three foot model aeroplane. No selling. Aero 
Shop, 3050 Hurlbut Ave., Detroit, Mich. 

Biggest. Best Catalog Model Airplanes, Parts, Supplies; 
5c postpaid. Ideal Company, 1691/2 Spring Street, New 
York. 

Art 
Art -Photos, 4 $1.00; Cartoon Lesson, $1.00. Cuts. 

G.P.O. Box 971, N. Y. 

Books 
The Boy Electrician. Pocket size. 75 illustrations, 25c. 

J. Tlllherg, Proctor, Vermont. 
Free -My illustrated Circulars on Newthoughh Selfcul- 

ture, Healing, Yogi Philosophy, Occult, Mystic and Scien- 
tific Books. Martens Publisher, Inc.. Burlington, Iowa. 

Business Opportunities 
Sell By Mall !-Books, novelties, bargains; large profits! 

Particulars FREE! E-Eifro. 525 South Dearborn, Chicago. 
Print 250 Signs er Pictures an hour without press, type 

or machinery. Sample and particulars 10c. Straco, 
10151/2, Springfield, Ohio. 

Sell By Mall, wonderful opportunity. Write today. 
Particulars Free. Mason, 3902 Broadway, Room 6. 
Chicago. 

Cameras and Photography Supplies 
Make money in Photography. Learn quickly at home. 

Spare or full time. New plan. Nothing like it. Ex- 
perience unnecessary. American School of Photography. 
Dept. 5332. 3601 Michigan Avenue, Chicago. 

Chemistry 
Learn Chemistry at Home. Dr. T. O'Conor Sloane, 

noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a posi- 
tion as chemist. See our ad on page 391 of this issue. 
Chemical Institute of New York. 66 W. Broadway, New 
York City. 

Your Chemical problems solved and working process fur- 
nished for Five Dollars. Write me. W. Stedman Rich- 
ards, Consulting Chemist, Box 2402, Boston. Mass. 

IOc brings you 6 by 9 magazine, "AMATEI'R CHEM- 
IST." Everything in chemistry. THOMI'SON-ALLEN 
LAB., 410 West Pine, Shamokin, Pa. 

Correspondence Courses 
Used correspondence school courses sold on repurchase 

basis. Also rented and exchanged. Money -bark guarantee. 
Catalog free. (Courses bought). Lee Mountain, Pisgah, 
Alabama. 

Electricity 
Electric Fun! Seventy stunts, 110 volts, $1. Cuttingco, 

Campbell, Calif. 

For Inventors 
Inventions Commercialized. Patented or Unpatented. 

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 
Unpatented Ideas Can Be Sold. I tell you how and help 

you make the sale. Free particulars (Copyrighted). Write 
W. T. Greene. 808 Janitor Bldg., Washington, D. C. 

Patents Obtained under cooperative payment plan. Write 
for particulars. W. E. Berk. Registered Patent Lawyer, 
953 Janitor Bldg., Washington, D. C. 

Formulas 
Manufacturing Pays Big Profits. Latest, dependable Formulas, Processes, Trade -Secrets. Best Sellers. Valu- able information free. Specialty Mfg. Service, 801 So. Farragut. Bay City, Mich. 

1 

Games and Entertainment 
Amuse Your Friends. Humorous Parodies on Popular Songs 15e. Two for 25c (coin). D. Osborne, 307 Wabash Avenue. Evansville, Indiana. 

Health 
Nervous Sufferers, my course "Nervous Breakdown' will help you. Complete Instruction One Dollar. Arthur Moose, Tappan, N. Y. 

Help Wanted 
Firemen, Brakemen, Baggagemen (white or colored), sleeping car, train porters (colored), $150-$250 monthly. Experience unnecessary. 897 Beltway Bureau, East St, Louis, Ill, 
U. S. Government Jobs. Become Railway Postal Clerks ($158-$225 month); City Carriera, Postoffice Clerks ($142-$192 month); Rural Carriers ($175-$255 month). Men 18 up. Steady work. Life positions. Paid vacation, Common education sufficient. Experience unnecessary. Sample coaching and full particulars free. Write today sure. Franklin Institute, Dept. N4, Rochester, N. Y. 
U. S. Government Jobs. Men -women, 18 up, $1,140 

to $3.300 year. Steady pleasant work. Paid vacation. 
Short hours. Experience unnecessary, Common education sufficient. List positions and sample coaching with full particulars FREE. Write today sure. Franklin Institute, Dept. N16, Rochester, N. Y. 

Men Wanting Outdoor Work, qualify for forest ranger position. Start $125 month; cabin and vacation; patrol the forests, protect the game; give tourists information. Write Mokane, Dept. M-34, Denver, Colo. 
Silvering Mirrors, French plate. Easily learned, im- 

mense profits. Plans free. Wear Mirror Works, 16 W. 
Excelsior Springs, Mo. 

Detectives Earn Big Money. Travel. Excellent oppor- 
tunity. Great demand everywhere. Experience unnecessary, 
Write, American Detective System, 2190 Broadway, N. Y. 

Distributors -No canvassing, no capital. Honery. 
Roseta, Pa. 

Be A Detective. Work home or travel. Experi- 
ence unnecessary. Particulars free. George Wagner, 2190 Broadway, N. Y. 

Men, get Forest Ranger job; $125-$200 mo. and home 
furnished; permanent, hunt, fish, trap. For details, write 
Norton, 265 McMann Bldg., Denver, Colo. 

Insects Wanted 
Cash paid for butterflies, insects. See Sinclair's Adver- 

tisement on page 457. 

Instruction 
Learn Chemistry at Home. Dr. T. O'Conor Sloane, 

noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a position as chemist. See our ad on page 391 of this Issue. Chemical 
Institute of New York. 66 W. Broadway, New York City. 

Make your own Banjo. Educational and Instructive little 
book bells all. Price $1.00. J. Cominskey, 345 8th St., 
Ann Arbor, Mich. 

Inventions Wanted 
Inventions Commercialized. Patented or Unpatented. 

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 
Will buy approved invention. Write W. L. Kendig, 418 

N. Duke Street, Lancaster, Pa. 

Machinery and Tools 
Concrete Building Block Machines and Molds. Catalog 

free. Concrete Machine Co., 5 N. First St.. St. Louis, Mo. 

Magic and Games 
Free with $25 order our large die box. Send 20e for our 

large catalogue of tricks, puzzles, wigs, sensational ea - 
capes. Oaks Magical Co., Dept. 549, Oshkosh, Wis. 

Mystery Books, containing secrete of Ventriloquism 
Sleight of Hand -Magic -Mind Reading -Crystal Gazing - 
Astrology -Tricks -Puzzles -Handcuff Escapes, etc. Cata- 
log 10c. Box 76, Washington Bridge Station, New York 
City. 

Card tricks, Coin tricks, Hypnotism, Ventriloquism. 
64 -page books. Complete guides 10c. each. G. Fenner. 
2401 Jefferson. Louisville. Ky. 

Wonderful Maple Card Stunt, names exact location any 
card shuffled deck. 25c. SWIVEL, 114 Huntington, New 
Brunswick, N. J. 
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[flailing Lists 
1,200 Prosperous Buyers' Names. $1.00. David Wood- 

ard, P. 0. Box 8, Smithfield, N. C. 

Manuscripts-Short Stories Wanted 
Earn $25 weekly, Spare time, writing fur newspapers, 

'magazines. Experience unnecessary. Details Free. Press 
Syndicate, 987, St. Louis, Mo. 

Make $25 Weekly at home, spare time, writing short 
stories for photoplays. Experience unnecessary. Outline 
free. Producers League. 603, St. Louis, Mo. 

Miscellaneous 
Beautiful Registered Bull Pups, $15. Bulldogs, 501 

Rockwood, Dallas, Texas. 
Forms to cast Lead Soldiers, Indians, Marines, Trappers, 

Animals, 151 kinds. Send 10e for illustrated Catalogue. 
II. C. Schiercke, 1034 -72nd St., Brooklyn. N. Y. 

Underground Treasures. Simple, scientific method for 
heating explained free. T. Santschi, Glenellyn, Ill. 

Be Independent. Receive 100 letters a day containing 
25c and give a dollar article to every customer. Send 25c 
for dollar article and complete plan. No fake. Dept. 2, 
Western Stalling Service, Box 906, Long Beach, Calif. 

Models and Model Supplies 
We make modela, dies, manufacture your invention, help 

perfecf it. Do experimental work. Free information. 
Strand Mfg. Co., 646 West Randolph. Chicago. 

Motorcycles-Bicycles 
Motorcycle Bargains. Used, rebuilt. Guaranteed 

shipped on approval. Catalog free. Floyd Clymer, 812 
lirnadway, Deutet, Culo. 

Moulds 
Moulds Making Toys. See ad on page 478. Miscel- 

laneous. H. C. Schierrke. 

Musical Instruments 
Violins-Deep, Mellow, Soulful-on easy credit terms. 

High grade, wonderful instruments of my own make. Devel- 
opment of many years' expertness. Write for book. Gustav 
A. Henning, 2924 Gaylord St.. Denver, Colo. 

Old Coins 
California Gold, quarter size, 27c; half -dollar size, 53c. 

Columbian nickel and catalogue, 10e. Norman Shultz, Box 
746, Salt Lake City. Utah. 

Old Money Wanted 
$2 to $500 Each paid for hundreds of Old or Odd Coins. 

Keep all old money, it may be very valuable. Send 10e for 
new illustrated Coin Value Book. 4x6. Guaranteed Prices. 
Get Posted, we pay Cash. Clarke Coin Company, 14 
Street, LeRoy, N. Y. 

Patent Attorneys 
Millions spent annually for ideas! Hundreds now wanted! 

l'atent yours and profit! Write today for free book-tells 
how to protect yourself, how to invent, ideas wanted, how 
the help you sell. etc. American Industries, Inc., 212 Vic- 
tor Bldg., Washington, D. C. 

Richard E. Babcock, Patent Lawyer. Washington Loan 
.to Trust Bldg., Washington, D. C., Booklet. 

Monroe E. Miller, Ouray Bldg., Washington, D. C. 
l'aient Lawyer, Mechanical, Electrical Expert. Booklet 
and Priority Record blank gratis. 

Patents-Send for form "Evidence of Conception" to be 
signed and witnessed. Form, free schedule information free. 
Lancaster and Altwine, Registered Patent Attorney in 
United States and Canada, 242 Ouray Bldg.. Washington, 
D. C. 

Patents Procured; Trade Marks Registered-A compre- 
hensive, experienced, prompt service for the protection and 
development of your ideas. Preliminary advice gladly fur- 
nished without charge. Booklet of information and form 
for disclosing idea free on request. Richard B. Owen, 130 
Owen Bldg., Washington, D. C., or 41-T Park Row, New 
York. 

Patents. Send for free booklet. Highest references. 
Best results. Iromptness assured. Send model or drawing 
for examination and advice. Watson E. Coleman, Patent 
Attorney, 724 -9th Street. N. W.. Washington, D. C. 

Cooperative Plan for safe -guarding and commercializing 
intentions before patenting. Write for free booklet, Ralph 
Burch, Patent Lawyer, 501 Jenifer Building, Washington, 
1). C. 

Unpatented Ideas Can Be Sold. I tell you how and help 
von make the sale. Free particulars. (Copyrighted). 
Write W. T. Greene, 809 .Tenifer Bldg., Washington, D. C. 

Patents. Time counts in applying for patents. Don't 
risk delay in protecting your ideas. Send stretch or model 
for instructions or write for Free book, "How to Obtain a 
l'atent" and "Record of Invention" form. No charge for 
information on how to proceed. Communications strictly 
confidential. Prompt, careful, efficient service. Clarence A. 
O'Brien, Registered Patent Attorney, Security Bank 
Building (directly across street from patent office), Wash- 
ington,- D. C. See page 445. 

Patents: Trade -Marks. Ten years experience in Patent 
Office. Consultation invited. Booklet. Geo. Beeler, 9 
Park Place. Nese York. 

"Inventor's Advisor," Valuable Patenthook 'ent free. 
Lahiner, 3 Parts Row, New York. 

Patent, Trade -Marks, Copyrights. Reliable services by 
an experienced practitioner devoting personal attention to 
each case. Inquiries invited. References furnished. B. P. 
Fishburne, Patent Lawyer, 525-D McGill Building, Wash- 
ington, D. C. 

Patents obtained under Co-operative Payment Plan. 
Write for particulars. W. E. Berk. Registered Patent 
Lawyer. 952 Jenifer Bldg.. Washington. D. C. 

Get your own patents. Forms, complete instruction $1 
Cuttingbros, Campbell, Calif. 

Patents secured for Inventors on our new financial plan 
assuring prompt filing of application. Inventors' Service 
Bureau, Box 1048, Washington, D. C. 

Patent Attorneys (continued) 
ADAM E. FISHER. Registered Patent Attorney, in 

business 25 years; references; personal attention and 
promptness assured; Dept. E, 205 Enright, St. Louis, Mo. 

Inventors Who derive largest profits know and heed cer- 
tain simple but vital facts before applying for Patents. 
our book Patent Sense gives those facts; free. Lacey 
& Lacey, 644 F SL, Washington, D. C. Established 1869. 

"Inventors' Guide" free en request; gives valuable in- 
formation and advice for all who hate original ideas or 
improvements. Frank Ledermann, Registered Attorney and 
Engineer, 17th Floor, Woolworth Bldg., New York. 

PATENTS of careful protection by registered attorney. 
Former examiner Patent Office. Albert Jacobs, Barrister 
Itoihling, Washington. 

rnvenbions Patented. Send sketch or model for advice 
and costs. Dl. Miller. 910 Gee Street, Washington, D. C. 

Patents, Write for Instructions. Carl Miller, Registered 
Patent Attorney (former Patent Office Examiner), McGill 
Building, Washington, D. C. 

Patents 
Inventions commercialized. Patented or unpatented. 

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis. Mo. 
Two Inventions-Two automate inventions and a plas- 

ter paris process. Beware inventors' rights. William 
Haines, Habana. Cuba. 

Two Inventions-Two automatic inventions and a plaster 
paris process. Beware inventors' rights. William Haines, 
Habana, Cuba. 

Patents for Sale 
For sale-Patent on fountain mop and duster. I have 

party offered to take five hundred dozen per month. 
Lester Doak, McMinnville, Tenn. 

Outright-New Improved Window Shade Roller. Need 
money by Sept. for Bible College. Frank Duncan, 801 
So. Erie. Toledo, Ohio. 

Patents Wanted 
Inventions Commercialized. Patented or Unpatented. 

R'rite Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 

Photography 
Have you a Camera? Write for free sample of our big 

magazine, showing how to make better pictures and earn 
money. American Photography, 118 Camera House, Boo- 
ten, 17, Mass. 

Photo plays Wanted 
$$$ For Photoplay Plots, Stories accepted any form, re- 

vised, criticised, copyrighted, marketed. Estati. 1917. 
Booklet free. Universal Scenario Co., 223 Western & 
Santa Manico IDldg., Iiollywood, Calif. 

Printing Outfits and Supplies 
Print your own cards, stationery, circulars, paper, etc. 

Complete outfits $8.85; Job Presses $11, $29; Rotary 
$149. Print for others, big profit. All easy, ruins sent. 
Write for catalog presses, type, paper, etc. Kelsey Com- 
pany, F-6 Meriden, Conn. 

200 Letterheads and 100 Envelopes. $1.00, postpaid. 
OBERMAN COMPANY, Box 1268, Chicago. 

Radio 

Boys! Don't overlook this. The "Basco" Baby Detector. 
Greatest detector ever brought out with molded base. Fully 
adjustable. See former advertisements in this publication. 
or our catalogue. Detector with Galena Crystal complete 50e.. 
the same detector with Radioeile Crystal 75c. prepaid. Send 
for yours today. Radio Specialty Company, 100 Park Place, 
New York City. 

Iron Core Chokes 100. 60, or 30 Henry 125 MA, 
$5.75, 30H, 505, 80MA, $2,75, Write for lists. 
Radio Parts Sales Co., Orange, N. J. 

Salesmen Wanted 
66 Miles on I Gallon-Amazing New Moisture Gas 

Saver. All autos. 1 Free. Critchlow, B-863, Wheaton, Ill. 
TAILORING AGENTS. Earn $35.00 to $75.00 weekly, 

showing fine 100% Pure Virgin Wool $23.50 sells, union 
hand tailored to measure. Equal usual $35 to $40 suits. 
Old reliable $4,000,000.00 firm offers pay in advance, 
Exclusive territory, generous hacking and big outfit of 
hundreds of large samples FREE. Write J. B. Simpson, 
043 Adams St., Dept. 1302, Chicago. 

Adding Pencil. Amazing new invention. Just out. Adds, 
Subtracts, Multiplies, Divides; guaranteed. Everybody 
wants one. Big profits. Experience unnecessary. Reserve 
your territory now. Houk Adding Pencil Co., 301. St. 
Lords. Mo. 

Song Poems 
Sono Poem Writers-Send for proposition. Ray Bib- 

beler, D24. 2104 N. Keystone Ave., Chicago. 

Sont -poem writers. Address Monarch, 238 West 55th 
St.. New York. 

Real Composer wants good song poems at once. Cora 
Brondwell Spirit. Tolse, Iowa. 

Song Writers 
Song Poem Writers. Write Sequoia Songwriters Service. 

Sherman Branch. Los Angeles. California. 

Stamp; and Coins 
Stamps 100 All Different 3 cents. S. I. Quaker Stamp 

Company, Toledo. O. 

Roman Coin 25c. Big Package covers and List 10e. 
Henry Venzke. 1700 Maplewood Aye.. Lansing, Mich. 

292 Different German Stamps, 60e; 10 Liberia, 20c; 6 

Epirus Soldiers, 12e; 6 Haiti, 6e; 10 Newfoundland, 6c; 
6 Nicaragua 6c. Fred Jackson, Dos Rios, California. 

Typewriters 
Typewriters, all standard makes. $10 up, Fully guaran- 

teed. Free trial, Write for complete illustrated lists. North- 
western Exchange, 121 N. Francisco Ave., Chicago. 

Wanted 
Detectives Earn Big Money. Work home or travel Exl 

perienee unnecessary, Write, George Wagner, 2190 Broad 
way. N. Y. 

"I believe you have taught the average citi. 
zen something about Juries." 

-Charles Evans Hughes. 

The Inside Story 
ABOUT 

JURIES 
How they work and what may be 
expected of them. 
What we have always wanted to 
know. 

A fascinating book written by a Juror 
who has served 23 years on every- 
thing, from petty cases to first degree 
murder. 
Worth its weight in gold to the citi- 
zen, the student, the witness, the 
juror, the lawyer, the general reader. 
Widely indorsed by the Press, the 
Bench and the Bar. 

From the New York Evening Telegram: 
"Mr. Sutliffe's descriptions of an average 
juryman's actions, of how he is influenced 
by the bearing and arguments of counsel, 
as well as by the attitude and manner of 
witnesses, are vivid, -unassuming and *** 
of great value to lawyers." 

* * * 

The Brooklyn Citizen says: "We recom- 
mend it far universal reading. . It 
should indeed be read by every adult citi- 
zen and seems worthy of being used in 
schools and colleges." 

* * * 

Mr. E. W. Osborn, of the New York 
World, writes: "Within the `Impressions 
of An Average Juryman' are gathered per- 
haps more practical facts pertinent to the 
subject of jury duty and responsibility than 
were ever before assembled between the 
binding of a book." 

* * * 

An Ex -Judge of the New York Supreme 
Court writes: "Impressions of An Average 
Juryman is the best thing that I have ever 
seen on New York or other juries." 

* * * 

We are offering the second printing 
of this valuable book at one-half its 
former price. 

Send $1.10 for a copy by mail of 

IMPRESSIONS OF AN 
AVERAGE JURYMAN 

By 

ROBERT STEWART SUTLIFFE 
120 Pages Full Cloth Bound 

THE CONSRAD CO., Inc. 

230 Fifth Avenue New Yoe. City 
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eau 
HASH 
Sedan 

00 

in cash 
Someone who answers this ad will receive. 

absolutely free, a fully equipped De Luse 
Model Nash Sedan, or full value in cash if pre- 
ferred ($1,085.00). Io addition to this Nash 
Sedan we give away,'absolutely free, a latest 
model Chevrolet Coach or its cash value 
($595.00), a Brunswick Panatrope Phono- 
graph, a Six Tube, Single Dial Freshman 
Radio, a Corona Portable Typewriter - 
many other valuable prized, and Hundreds of 
Dollars in Cavil. 

Solve This Puzzle 
The numbers in the squares to the right spell 

two words. The alphabet is numbered. A is 1 

B is 2. C is 3, etc. Can you make out what the 
two words are? When you do this, send me 
your answer right away. It may mean winning 
the Nash Sedan or $1,400.00 in cull; 

$315.00 Cash For Promptness 
In addition to the two automobiles, the 

many other valuable prizes and Hundreds of 
Dollars in Cash, we are aleo offering a Special 
Frise of $315.00 in Caeh for Promptness. First 
prise winner will receive $1.400.00 in cash, or 
the Nash Sedan and $315.00 in cash. In case of ties 
duplicate prises will be awarded each one tying. Ge 
busy right away. Solve the puzzle and send me your 
answer together with your name and address written 
plainly. EVERYBODY REWARDED. Address 

M. L. BOEING, Dept. 3796 
323 So. Peoria St., Chicago, III. 

14 
1 

19 
8 
19 
s 
4 i 
14 

PROCEDURE j;. SECURING.2ftq(/ 
PROTECTING 
PATENTS 

This book 
explains in 

everyday lan- 
guage, the beat 

procedure for se- 
curing a patent, al- 

so clearcut policies 
and tactics for protect- 

ing them. 

PATENTS 
By Roger Sherman Hoar 
A complete treatment of- 

Patents-Patent Office Proced- 
ure - Infringements - Inter- 
ferences and Conflicting Rights 
-Working with the Proper At- 
torney, etc. 

232 pages-cloth. 
Write for a copy on approval. 

Within 5 days you may return the book or remit 
the purchase price of $4.50. Address Dept. M166 

THE RONALD PRESS COMPANY 
15 East 26 Street New York City 

(IRADIDIvitILE 
Write for my Big 1928 Radio Catalog 

-just off the press. Thousands 
It's a of marvelous bargains in nation - 
regular ally advertised goods. All the 
encyclope- LATEST IN RADIOS and 
dia on Radio, equipment. Lowest whole- 
All ab,ul trouble finding. sale prices. 
FREE Log and 

WAanted. D 
ents 

Call Book and Cat- 
slog. Get your copy to- 
day. Send postcard now! 
American Auto l Radio Mfg. Co. 

HARRY scawARr-zeEnra, PRES. 
Papr. 273 Mamma side slde.. Kamm Cil, Mn. 

STOP WATCHES 
Needed for Accurate Laboratory Timing. The 
"Pastor" is a guaranteed fifth -second time- 
piece. Unbreakable crystal. Price only $7.50. 
Start, stop, flyback hand. Or a fifth -second 
Timer only, 30 minute register, 6 jewel. Price 
only $11.25. 

Write today to 
Sterling Stop -Watch Co., M'n'f'r 

15 East 26th St. New York, N. Y. 

MONEY AT NOME 
in spare time by mail. ceive hundreds of letters with 25. 35 and 50 cents in 
every one. A clever, legitimate plan of business you can operate in spare lime 
with a total sash capital of $10. You can make more money eni g, than you 
do all day addressing envelopes; even envelope rou address will bring you 25. 

35 or 50 cent,. No special education requIred. If you want -to step into a good 
paying Imbues or year owe send $2 for complete In,huetiona or addressed 
ramped envelope for further particular. $15 to $50 a week cue working two or 
three hours every evening. Our boratmetions will show you every trick of the 
business. 

METROPOLITAN NEWS BUREAU 
BOX 1038 WASHINGTON. D. C. 

FOREST RANGERS 
Men, get Forest Ranger job; $125-$200 mo. and home 
furnished; permanent; hunt, fish, trap. For details, write 

Norton, 2650 McMann Bldg., Denver, Colo. 

Radio Wrinkles 
(Continued front page 475) 

CHANGE -OVER SWITCH 

The two diagrams above show the method of using 
either a single pole double -throw switch or a 
double pole double -throw switch for disconnecting 
the charger from the storage battery when the set 
is in operation. With this arrangement the bat- 
tery and charger may be placed in an out of the 
way position and yet the battery may be charged 
without disconnecting it from the set. Charging 
and set operation are controlled from the one 
switch. In the first diagram the charger will have 
to be disconnected from the line supply after 
charging, but this eliminates disturbing the 
battery. The above arrangements can be used 
with trickle or high rate chargers.-W. Swatek, 

GOLD DIALS 

GOLD PAPER 

GOLD 
PAPER 

COVERING SCREWS GOLD TRIMMING 

The gold colored parts of the front cover of 
SCIENCE AND INVENTION may be cut up 
and used to cover the home-made radio tuning 
dials. Small triangular pieces of the gold paper 
may be glued to the panel directly above the 
centers of the dials to indicate their settings. The 
gold paper can also be used for a trimming around 

the edges of the panel.-C. F. Felstead. 

HOME-MADE CIRCUIT BREAKER 

4 5 T. N=18 O.C.C. 
3 LAYERS 

SHEET IRON OR TIN 

The circuit breaker shown above can be used in 
any radio set and affords protection to the tubes. 
The trigger will not be attracted by the magnet 
when 6 volts are passing through the coil, but 
when the voltage is raised the trigger tripa the 
brass spring and opens the circuit. The above 
illustration shows the construction.-V. D. Schurr. 

The Sun Rises 
offering a great new 

Opportunity 
THE big new field of Aviation is open 

to every ambitious young man. 
There are 53 different trades in the in- 
dustry, many ground jobs. The business 
is humming. Manufacturing of machines 
and parts is growing by leaps and bounds. 
There are now 4,000 air ports operating 
in America -6,000 privately owned 
planes. Men in Aviation earn up to 
$100.00 weekly and more. 

Wide awake men are needed as mail 
pilots, commercial flyers, instructors, in- 
spectors, riggers, mechanics at flying 
fields, besides the thousands of positions 
in factories. 

Training gets men 
ahead in Aviation 

At home, in your spare time, you can 
learn the fundamentals of Aviation. Lieut. 
Walter Hinton, first Trans -Atlantic flyer, 
and his staff of experts will guide your 
instruction from beginning to end. 

The Aviation Institute Course teaches you 
everything you need to know, right up to the 
point of actual flight instruction in the air. All 
the principal ground work, so absolutely neces- 
sary to qualify, is secured in a comparatively 
short time at home. When you have graduated 
from the Institute and received your credentials, 
you are ready to take your place in Aviation. 

If you wish to become a pilot, final flying in- 
structions are given in all parts of the United 
States in cooperation with the Institute, at 
reasonable rates. Five to ten hours with an in- 
atructor and you can fly alone. 

Get all the facts 
about the Insti- 
tute course and 
the way it leads 
to Opportunity. 
Do it now. 

Aviation Institute 
of U. S. A. 

WalterHinton,Pres. 

Aviation Institute of U. S. A., Suite 39 
71 West 45th St., New York, N. Y. 

You may send me without obligation a Free 
copy of "Aviation and You." 

Name .................... 

Age (Not under 16) 

FREE 
This 
Book 
Tells 
All 

raï 

Street 

City .. State...... 



480 Science and Invention for September, 1927 

Make°Your Watches, Clocks, Etc., 
Visible by Night áhet7 discovery ie in the Hthá, prac- 
tically unobtainable except at an exorbitant price, we have atla t 

e°e in tivaa thistapplied thcoden of any article, rays of white light, rendering It perfectly visible 
In the dark. THE DARKER THE NIGHT. THE MORE BRILLIANT IT SHINES. Quite 
gimp], to a Anyone-you can do it. A little applied to the dial of your 
watch or clock will enable you to tell the time by night. You can coat the push 
buttons or switch plates of your electric liable match boxee, and innumerable 

Cher articles; make your own Lumínoue Crumfixee, Luminous Roeariee, etc. 
Bottle containing eufficient to coat several small articles,Pelee 25e. Larger 
MLsa 50s and St postpaid. Johann Smith a Co,.Dent. 867 Racine. Wis. 

The "Little Giant" Typewriter 
A First Class Writing 

Machine For $1.51) 
A perfect little typewriter for S1.60 

Th roare thousands of persona who 
would like 

touse 
a typewriterlbut 

whine needs and botinem do not wan ant the expenee attached to the our.. 
dnave 

and vas of a fifty 0e eeventy-five 
ollar machine. To nch pereone we 

Gconfidently recommend our Little 
" t. Itie eteooely made, buteimpl 

q"cheat eo that anyone cam 
uickly learn to operate it, and write a rapidly a they would with One 

and ink. The letters of the alphabet 
poet frequently peed am eo trouped as to enable one to write rapidly, the nsonumerals 

S to 10, and the punctuation mocke being tos°ther. With thin machine you can lend 
Wyour beet girl typewritten love loiter,, adder.. envelopes, make out bills, and do delimit 

ang kind of w not reouieine n large,dine expensive machine. With each typewriter 
We sad a tube of ink and Poll dated metenet,n for using the tatehiae. Pratt COW. 
/01016.50 Sp mea postpaid tops address In the world. . 

Every Boy Ills Own Toy Maker 
Greatest boyar book 

Written. Tells how to 
make a Pinhole Cam- 
era, a Canoe model 

ail Rroad. a Telephone 
Boomerang; 
Instrument. 

Telegraph 

Talking Machine, 
Microscope; Electric Motor, Electric 
Door Bell, Water Wheel, Paddle 
Raft, a pair of Bids. a Dog Sled 
Bird House, Rabbit Yard, etc. 64 

Cl' 150 illustrations. PRICE, 
305 postpaldI3for25c. 

coYon 
know bow fashionable It 

I fa to have gold crownr-B you 
can afford It. These gold -finished 
shells eaten over your real teeth 
and look like very wealthy 
fillings. Can be supped ea Boa 
Off in an instant. Get come and 
eayris your (Mende. PRICE 
6 Cents Each, 3 for ISO, ea 
50e for I dox.,postpeld. 

IONNSONSMITHRCO..De1rE.867 'Racine. Win. 

REAL PISTOL 
Spell Blank 
Carlridgel 

Everything about the Ku Klux Klan told in a 
clear, fearless manner. Book tells all- How it 
started and was suppressed In 1871-The New Ku 
Klux Klan-How organized-How members are 
enrolled-Oath of the Klan-Questions for Can- 
didates-Creed-Objects of the Order-Obedience 
-Fidelity-Pledge of Loyalty-Ku Klux Kim: 
and the Masons-The Jews-The Masons-Real 

. of C. Oath-The Negro Ku Klux Klan etc., etc. Latest and moot 
Complete book on the Klan published. Price, 35c, postpaid. 

SEX Male SEX INDICATOR 
Hold the MAGIC INDICATOR overhand natantly it 
mo a in 8a° straigght line back- 
ward and forward. Hold it over 
a woman's hand and it deecribee 
a complete and continuous circle. 
The same action can be obtained 
over a letter written by a man or 

etc. It is fascinating; baffling. We have never been able to figure out 
bow it's done-but we've never seen it fail. Many novel and entertaining fate 
may be Performed with the Sex Indicator. For example, similar results can be 
obtsined with animals, cats, dogs, rabbits, over birds, chickens canaries, tc. 
Also used to predeermine the sex of chickens and birds, etc., in fact it is sold as 
a patented egg tester in Europe. Price 25e, or 3 for 65e, postpaid. 

MiniatureWatch CharmPistol 
Exact reproduction of 
a real pistol; actually 
flresReal BLANK CARTRIDGES 

of minlaturesize. Blue* 
size. 

1r/a inchestration 

issctual 
long, With 

ring at end for attach- 
ing to watch chain. Qsaaanne- " Loade like a regular yy tos 

Pull the trigger, and it goee off with a loud bang. Pistol break -open type; Illahse 
tino shows ee tion for loading. Made entirely of high grade .ïL 

e1. 
niche! 
aning farodted, 

octets 
cCE 

gon barrel, handsomely engraved handles, complete in boa 
51.75. Aleo furnished with pearl handles, $2.50. BLANK CARTRIDGES, 50e 
per box of 25. 

3OYS ! BOYS : BOYS I 

THROW YOUR VOICE 
ea Into a trunk, under the 

1r/t' bed or anywhere. Lots of 
fun fooling the teacher, 
policeman or friends. 

THE VENTRILO 
a little instrument, fits in the 
mouth out of sight, used with 
above for Bird Calls, etc. Any- 
one can use it. 

Never Fails. A 16 -page Course on ventriloquism, 
and the Ventrilo, ALL FOR 10c postpaid. 

MIDGET BIBLE 
GREAT CURIOSITY 

Smallest Bible in the world. Size of a 
postage stamp. 200 Pages. Said to 
bring good luck to the owner. A gen- 
uine work of art. Must be seen to be 
appreciated. Make good money selling 
them to friends, church acquaintances, 
KC. PRICE 15e each, 3 for 40e, 12 
for $1.35, 100 for $7.50. Also obtainable in Leather Binding, 

with gold edges. Price 50e each, 3 for $1.25, $4.50 per doz. 
Magnifying Glass for use with Midget Bible, 15e rt' 

Female 

Indicator 
25g 

A DeLvxe Edition of our new 1927CA TALOr 
mailed on receipt of 2.5e. naardeu,me cloth 
bning. Only book of its kind. 150 Pales of 

tall 
the latest tricks in magi, the nemeet rove 

ies puzzles, yumcx, elnrlirza 0e,,,dei intereot- 
.ay Looks :tie:: i tends <.,.a nante. 
lap.ucu,cble dacaJurc. 

Wlthabunerl 
of these bills, 
It is easy for 
each person 

of limited 
means to appear 
prosperous 
by flashing 
a roll of 
these bills at the proper 

time and peeling off 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, 

or $3.50 thousand postpaifd 
SOc, 

Wonderful 
X-RaynerTuibe A le 

instrument pro - 
X RAY ducing optical illusions both 
IOe, surprising a n d 

startling. With it 
you can me what in apparently the bona of 
Your fineere, the lead in a lead pencil, the in. 
terior Opening io a pipe stem, and many other 

miler lllveone. A mystery that no one ha 
teca ahi, to estiel"meanly eapinin. Price IOe. 
3 for 25c.1 dose" 75t. Johnnn Smith a Co. 

Good 
Luck 
Ring 
Quaint 

and Novel 
Design 

A VERY striking sod uncommon riet. Silver 
finish, skull and eroeebone design, with two 
brillian. flocking gems sparklingout of the 
erce. Said by many to bring Gooduc 

Ring. 
withe 

wearer, hence,iu G 
ery unique ring that yon will take a pride ip 

wearing. ONLY 25 CENTS. 

Exploding Cigadettes 

JUST LIKE ORDINARY CIGARETTES. 
BUT SUCH REAL STARTLERS! The box 

ontaine ten genuine cigarette, of excellent 
quality. Theyreal,but when each 
cigarette ieabot 

appear no 
the victim 

gets a very great eurpriee ae it goee of with a 
loud BANG! A great mirth provoker yet 
entirely harmlewe Price 25e Dar boa. 

Popular Watch Charms 

15c 
ONLY 

3 for iOc; 51.86 doz; 

Very pretty little ooriositiee and decidedly 
novel. Fitted with Magnifying Lessee that 
enlarge the picture. to a very surer g degree; 

ee in fact, it eme almost incredible that a clear 
picture could be poeaible in such a small coo. 
pan, and bow sharp and distinct then ehow op 

Corny when you look through. i assorted 
Actreesee, vie of Panama Canal. 

Lord's Prayer in type. ate. 

CIGARETTE MAKER 
(3GAlE1MAKEß 

b 

thermyour ownMalea 
better and quicker besides°eá vin[ or 

than hall Use your favorite brand of 
tobacco. Neat, useful and 

entirely 
Pocket 

else, 
nickel-plated. Price aSa postpaid. 

tonal, 

MAGIC FLUTE 
Wonderfully Sweet Toned and Musical 

The Mario Flute, ece Human 

mueica1 inetrmnninth 
novelie 

played with now and mouth 
combined. There he lust. a 

little knack in playing 
it wLich, when once ac- 
quired 

_ 
quired 11 ter a littleble 

you eño Post \'..,nu!1'' olq ; peeduc emery sweet Paid.,.'.i2,,,..,,, mneie that somewhat 

is 
2SCresemble. a flute. Them 

no fingering, and once you have mastered 
It von can piny all kinds of mimic with focility 
and When played ° n accompaniment 
to piano y therm a cal in trumnt, 
the effect is as charm ins a, it is swanning. 

Rioting Permit 10e Cartor Ineyrrlor 10e 
Two ry novels metalt badges, nickel 

plated, that you can giving you fun 
t of all proportion to their triaine coat. 

dOe. each badge, 3 for 25c, or 75a par 
don, pad. 

Thit'wcli 
made and eL 
fective Pistol 
lie modelled 

ion the pattern 
of the latest 
type of Re- 
'voiver,Itthe 
Iejipearance of 
'which alone 
'is enough to 
'elate a bur- 
glar, whilst. 4M-it'll loaded. it oil l pìkijalhyy, 
prove just as effective as a revolver wan 
real bullets, without the danger to life. It 
takes the standard .22 Calibre Blank 
Cartridges that'are obtainable most every- 
where. Special cash with -order offers 
1 Superior_ quality Blank Cartridge Pis- 
tol, 100 lank Cartridges, and our new 550 page Di -luxe ltatélog 
;of latest novelties; all for ONLY $1.50.- Shipped by Express onl 
Cannot go by parcel post. Extra Bin Cartridges 50e pen lQfJi 
Special Holster (Cowboy Type) for pjit¡L50a D: $ No C.O.ship+ 

imenteeLJobneen Smith .8: te., Dep 867 Bask:S, Wier 

BLANK CARTRIDGE PISTOL 
Special Offer: I Blank 

r. fridge Pistol, 100 Blank 
partridges, I 550 - 

page Novelty Cat- ,g-ony .. 

$1.50 The Lot 
Shisped by 

Express 

G.6 

Sneezing Powder Mystic Skeleton 
re ,:j02.3 very A jointed figureoC pin 

- keght, 14 
emallamount in height, will f thi, pow- deuce to mum: 

'QQ1' r back of your and cerform vari- r : 

hand and O° vémrenponts 
ttand 

r:+.: / 
. J. ' iñéwair. áná eé °i ë á äwhil/ii I 

\ ÿk'i A fßì.` the room or from it. 

to sneeze without knowingthe reason Serpent's Eggs 
marIt i° theeyeneverg to é he rre- marks,a Box contains 12 eggs. When 

erce but think they have caught it one lit with a match, each 

from the other. Between the laughing gradually hatches 
d enleamy you yy will having gt elf rant __ _ 

the Vale of your I:_or For paetlee, rtolle- e 
n a k e - _ 

ell meretner ur rldsa, or any Piece nt 
,,eeht alon-h. )5lsi' I-. 

fII 
where there people..., 

t le the groatgf lake Opt. PitylOcer le and twieta about ina most life. 
for 25G like manner. Price tier ox IOe ppd. 

Microphone Transmitter Button 

Yon can easily make a highly eeneitive detee hone by 
using this Transmitter Button to collect the mend was 
You oaa build your own outfit without bussing expensive 
equipment, It le ample and inexpensive: Yo can install 
an outfit is your home and hear oonvereatione being held all 

hver 
the house. You can connect up different rooms of a 

otel. Thie outfit was teed by secret perviee operative, duo- 

in áthe 
was. Ie ie being seed on the state. It is ultra-eenei. 
d i° the greatest invention in micro-pbooee. You can 

mount the button aimoet anywhere-card board boxes, stove 
pine., cliff calendar., on the wall behind a picture frame, eta. 
Button i, we light d ,man it cannot be detected. Person. 
can be overheard without cuepecting it. Yon an hates in on 

cations in another room, A deaf semen in the audience 
cc an hear the speaker. Connected to phonograph, piano or 
other musical instrument, mole as be hard hundreds of 
feet away. Button may be d to renew telephone trans. 
minaret often makes as old line 'talk -up" when nothing 
flee will. The dal microphone for radio use; carries heavy 

al «are and is extremely eeneitive. Amplifies radio situate. Caudle.. other similar 
engines .willengines themeelvee. Experimenters find the Button timbal for hundreds of 

«xperiment. along the lines of telephone., amplifiers, loud wakens, etc. Many faect. 
eating stunts may be devised, each a holding the button against the throat or chest 
to reproduce epeech without pound waver,. 85.00 is given to anyone who wide In e 
new suggestion for the use of the Button providing the ufart onere find it imitable 
for e . in their literature. PRICE 51.00 POSTPAID ANYWHERE. 

ANARCHIST BOMBS 
One of these glass vials 
dropped in a 
room full of people will 
cause more i. m- 
sternation than a 
limburger cheese. 
The smell en- 

tirely disappears in a short time. 
10e a Box, 3 Boxes for 26. 

INVISIBLE INK 
The moat confidential 

menages can be writ- 
ten with this Ink for 
the writing MAKES NO 
MARK. Cannot be seen 
antes. you know the se- 
cret. Invaluable for many 
reaeone. Keep, your poet- 
ale and other private mem- 
oraodume away from prying 
eye». Great fn for playing 
practical jokes. Opts 15e Bottle 

ITCHING POWDER 
This is another good practical joke; the intense 
discomfiture of your victime to everyone but 
themselves is thoroughly enjoyable. All that 
is necessary to start the ball rolling is to de- 
posit a little of the powder on a person's hand 
and the powder can be relied upon to do the 
rest. The result is a vigorous scratch, they. 
some mere scratch, and still some more. 

10e box, 3 boxes for 25c or 750 per doz boxes 

Wonderful Instana. 
ment. Greatest thing 

yet. Nine sep- 
arate articles in 
one. Everybody 
delighted with it. 
Odd, curious and 

wy interesting. Lots 
of pleasure as well as 

Or y very useful. It is a double 
Microscope for examining the wonders 

1.00 of nature. It is also an Opera Glass. 
a Slercescope, a Burning Lens, a Reading Glass, a Tele- 
scope, a Compass, a Pocket Mirror, and a Laryngascope 

-for examining eye, ear, nose and throat. It is worth all the cost 
to locate even one painful cinder in the eye. Folds flat and fits the 
pocket. Something great-you need one. Don't miss it. Sent bp 
mail, postpaid. Price, only 35e or 3 for $1.00 postpaid. 

RESURRECTION PLANT 
One of the most wonderful 
plants known. Possesses the 

yt strange power of turning in a 
h ob!: 

s., 
^;r-.. > few 

- a lyali eless, 
inutes fd y 

her 
hafto a 

BEAUTIFUL LIVING FERN- 
LIKE PLANT 

of a dark green color. Simply place the Plant 
in saucer of water, it will open up and start to grow 
in 20 minutes. When taken out it will dry up and 
go to sleep until placed in water again. Fine house 
plant-summer or winter. 10 cents each or 
3ostpaid. for 25C, Agents Wanted p 

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO 

JOHNSON SMITH & CO. DEPT. 86T RACINE, WIS. -lce'mm9fe's 

Postage 

f 
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HAWKINS ELECTRICAL GUIDES I,NT s 
3500 PAGES 
4700 PICTURES 

$1 A VOLUME SEND NO MONEY -SEND ONLY THIS COUPON $1 A MONTH 
Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size ; 

flexible covers. Order a set today to look over. 
LEARN ALL ABOUT 

Magnetism-Induction - Experiments - Dynamos - Electric Ma- 
chinery-Motors-Armatures-Armature Windings-Installing of 
Dynamos-Electrical Instrument Testing-Practical Management 
of Dynamos and Motors-Distribution Systems-Wiring-Wiring 
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating 
Currents and Alternators - Alternating Current Motors - Transformers - 
Converters-Rectifiers-Alternating Current Systems-Circuit Breakers- 
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing 
-Telephone-Telegraph-Wireless-Bells-Lighting-Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now-today-and get this great help 
library and see if it is not worth $100 to you-you pay $1.00 a month for 
ten months or return it. 

THEO. AUDEL & CO. 
65 West 23rd Street, New York City. 

Please submit me for free examination, HAWKINS 
ELECTRICAL GUIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 

Name 

Occupation 

Employed by 

Home Address 

Reference 
S. L, Sept. 



.1 special 
point if you 
hold your 
pen like 
this. (At 

left.) 

The''south- 
paw" often needs a 
point that's 
hard to find. 

HERE'S a brand- 
new Service 

tested, 
checked and re- 
checked for months 
with literally thou- 
sands of specimens 
of handwriting. 

Through the science 
of Graphology- (expert an- 
alysis of characteristics 
shown by handwriting) - 
it is now possible to select 
from a gigantic stock of 
pens the 14 -karat solid gold, 
iridium -tipped point exact- 
ly suited to your style of writ- 
ing and of holding a pen. 

To fit dozens of different 
types of handwriting our pen 
point makers have developed doz- 
ens of new types of pen points 
which are not sold in retail 
stores. 
Now Your Pen Will Fit Your 

Handwriting 
Your handwriting tells exact- 

ly what kind of point you need. 
One of the most famous graph- 
ologists in America has been en- 
gaged to study your handwriting 
and to select the scientifically correct 
pen point for You. This great innova- 
tion now makes buying a Postal Pen by 
mail the ideal way to get a proper -fit- 
ting pen. Also the economical way. 

I For Character Analysis of Handwrit- 
ing-Enclose 25c Extra When 

Ordering Pen 
If, in addition ro the free trapho- 

Ilogical selection of propel pen point, 
you want to know what Graphology 

Ican tell about your character and 
Personality from your handwriting. 
check here I I and enclose 25e extra 
when ordering your pen. Miss ilore- 
mus has agreed to make a brief but 
individual and personally handled 
Character Analysis of each specimen 
of handwriting for this nominal fee, 
much lower than the customary fee. 
You can nave vour own or anyone's 
handwriting analyzed. 

i 

Even if the retail stores could be 
induced to carry in stock a larger vari- 
ety of pen points to really match the 
many different types of handwriting_ 

Graphologists analyze above writing as 
showing idealism, individuality, affec- 
tion, humor and lore of adventure. 

c2óar,e d 
Graphologists analyze above as showing 
business ability, caution, sincerity, jolly 
disposition, breezy personality. 

Postal RESERVOIR PEN 

POSTAL PEN CO., Inc., Desk 265 
ll Park Ross New York City 

c)ce h 
If you grip 
your pen 
like this - 
anothio 

¢01st!. 

different group of 
points f o r 
f eminino 

)rands. 

Laura Doremus, famous 
graphologist, vice-president of 
the Graphological Society of 
the United States. .She will 

analyse your writing. 

they could not carry such a wide variety as is 
now available to you. And you would have to 
test hundreds of pens to find the point most per- 
fectly suited to your individual style of writing. 

This New Service Is FREE 
Our new Service - Graphological Analysis of 

your Handwriting for the proper Selection of Pen 
Point-is FREE to every purchaser of a Postal 
Pen. If in addition you would like to know what 
the Science of Graphology can tell about your 
character, or the character of a friend, from hand- 
writing, read text panel at left of coupon below. 

The Postal Pen-Transparent-Guaranteed $7 to 
$3.75 Quality for $2.50. You save approximately 
two-thirds of the cost by buying direct from us. 
Salesmen's, jobbers' and retailers' discounts are 
eliminated. You get a pen absolutely guaranteed 
to be made of the same unbreakable materials as 
pens selling from $7 to $8.75-and so officially 
proved on many occasions. 

And the Postal Pen has exclusive improvements 
which you can find in no other fountain pen at 
any price. 

In the Postal Pen you can actually see your ink 
supply at all times. Its barrel is transparent- 
unbreakable. Never runs unexpectedly dry. It actu- 
ally holds 3 to 4 times more ink than ordinary 
pens-writes three times as long from each filling. 
Ideal for Treasurers or others who must sign their 
name often or write for hours at a time. 

30 -Day Free Test 
Where else could you buy a fountain pen on ap- 

proval and return it after filling it with ink and 
using it for 30 days? The Postal Pen must con- 
vince you of its real superiority by its actual 
performance-or your money is refunded. 

Be among the first to send this coupon with your 
handwriting for analysis. Mail coupon today. 

93sT9P Ttereterme rfleSR eelrie sin 1111W 10 «Yrtom 
Gentlemen:-Please send me a Postal lien fitted with point 

exactly suited to handwriting specimen enclosed herewith. I 
will pay postman $22.50 upon receipt of pen and reserve rho' 
right to return It if I am not satisfied after 30 days' use and 
you guarantee to refund purchase price. Write your name or' 
a sentence in your natural uncramped style on margin or on a' 
separate piece of paper. 

Men's Model Women's Model 

Name 

Address 

City State 

If you live outside the U. S. send International Money Order 
uifh 

Read These Remarkable Postal 
Features 

Transparent Barrel - Always shows 
s our ink supply. 
3 to 4 times more ink - Greatest 
"writing mileage." 
Unbreakable-Auto trucks have run 
over it without breaking it. 
14 -karat Solid Gold Point -Tipped 
with finest iridium. Smoothest writ- 
ing point selected for your personal 
style of writing. 
Guaranteed equal in workmanship 
and material to pens selling at $7 
to $8.75 or more. 


