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Gallows of GAS 
Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough mountainous country burning 
only ELEVEN GALLONS OF GASOLINE. Imagine more than FIFTY MILES to the GALLON. 
This is what the WHIRLWIND CARBURETING DEVICE does for D. R. Gilbert, enough of a 

saving on just one trip to more than pay the cost of the Whirlwind. 

THE WHIRLWIND SAVES MOTORISTS 

MILLIONS OF DOLLARS YEARLY 
Whirlwind users, reporting the results of their tests, are amazed at the results they are getting. Letters keep streaming into the office 

telling of mileages all the way from 22 to 59 miles on a gallon, resulting in a saving of from 25 to 50% in gas bills alone. 

Mark H. Estes writes: "I was making 17 miles to the gallon on my Pontiac Coupe. Today, with the Whirlwind, I am making 35 5/10 miles 

to the gallon. Am I glad I put it on? I'll say to!" 
P. P. Goerzen writes: "I made an actual test both with and without a Whirlwind, getting 13t/ miles without and 84 6/10 miles with the 

Whirlwind, or a gain of 21 miles to the gs.lon. The longer the Whirlwind is in use on the machine, the better the engine runs, has more pep 

and quicker starting. It makes a new eng.ne out of an oid one, and starts at the touch of the starter button." 

R. J. Tulpp "The Whirlwind increased the mileage on our Ford truck from 12 to 26 miles to gallon and 25% in speed. We placed 
another on a Willÿ s Knight, and increased from 12 to 17 miles per gallon. 

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

W. A. Scott: "I had my Whirlwind for three years. Winter and summer it gives the same perfect service, instant starting, smoother 
running, and what I saved in gasoline there last few years has brought other luxuries which I could not have afforded previously." 

Car owners all over the world are saving money every day with the Whirlwind, besides having better operating motors. Think what 
this means on your own car. Figu-e up your savings -enough for a radio-a bank account-added pleasures. Why let the Oil Companies profit 
by your waste. Find out about this amazing little device that will pay for itself every few weeks in gas saving alone. 

FITS ALL CARS 
In just a few minutes the Whirlw+nd can be installed on any make 

of car, truck, or tractor. It's actually less work than changing your 
oil, or putting water in the batte' y. No drilling, tapping or changes 
of any kind necessary. It is guaranteed to work perfectly on any make 
of car, truck or tractor, large or small, new model or old model. The 
Clore you drive the more you will save. 

SALESMEN AND DISTRIBUTORS 
WANTED 

To Make Up to $100.00 a Week and More 
Whirlwind men are making big profits supplying this fast -selling device 

that car owners cannot afford to be without. Good territory is still 
open. Free sample osier to workers. Full particulars sent on request. 
Just check the coupon. 

WHIRLWIND MANUFACTURING CO. 

999-298-A Third Street Milwaukee, Wisc. 

GUARANTEE 
No matter what kind of a car you have-no matter how big a gas 

eater it is-the Whirlwind will save you money. We absolutely guar- 
antee that the Whirlwind will more than save its cost in gasoline alone 
within thirty days, or the trial will cost you nothing. We invite you 
to test it at our risk and expense. You are to be the sole judge. 

FREE OFFER COUPON 

1 

I 
I 

Name 

I 
Address 

City 

County State 
Check here if you are interested in full or part time salesmen 
position. 

moat mmt 

IMM 111 ------I 
\VIIIRLWIND MA NUFACTURTNG CO. 
999-298-A Third Street, Milwaukee, Wise. 

Gentlemen: You may send me full particulars of your Whirl 
wind Carbureting device and tell me how I can get one free. This 
does not obligate me in any way whatever. 
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READ what BIG MONEY 
4 my MEN make in RADIO 

Over $400 monthly 
I had 15 years as travel- 
ing salesman and was mak- 
ing good money, but could 
see the opportunities in 
Radio. Believe me I have 
made more money than I 
ever did before. I have 
made more than $400 each 
month and it was your 
course that brought me 
this. I can't say too much 
for your school. 

J. G. Dahlstead, 
1484 So. 15th St., 
Salt Lake city, Utah 

$10,000 more in 
Radio 

I didn't know a volt from 
an ampere at the time I 
subscribed to your course. 
My first position was with 
the Garod Corp. Since 
then I have been in en- 
gineering work, first with 
the Ward Leonard Electric 
Company and at present 
with the Conner Crouse 
Corp. I have made $10,- 
000 more in Radio than I 
would have made if I had 
continued at the old job. 

Victor L. Osgood, 
St. Cloud Ave., 
West Orange, N. J. 

S7OO in spare time 
Although I have had little 
time to devote to Radio of 
account of illness in my 
family and extra time in 
my regular job, my spare 
time earnings for five 
months after graduation 
were approximately $700 
on Radio sales, service and 
repairs. I owe that extra 
money to your help and 
interest. 

Charles W. Linsey, 
537 Elati St., 
Denver, Colorado 

Found it all true 
I had a lresdy been truck- 
ing with Radio since 1920. 
I thought that it would be 
useless for me to spend 
money for more training 
along the same line. Front 
the first lesson on to the 
last I found out that there 
are hundreds of things 
about Radio that a person 
will never find out by ex- 
perimenting. While I was 
taking the course I earned 
approximately $2600. 

Ronald I. McDonald, 
Box 23, 
Sturgeon Bay. Wisconsin 

My methods work-they're different 
Ebert, Nichols, Winborne, Osgood, Linsey, McDonald, 
are only a few. Hundreds prove what I say is true 

My methods do work. They are 
different. They do for you what 
I say they will do. Don't be sat- 
isfied just with my word or the 
word of the seven men whose 
letters you read on this page. 
Literally hundreds of men who 
have answered my ads have found 
that Certified Radio-Tricians are 
in demand and do make big money. 
Do you want a bigger salary? 
Some of my men double, even 
triple their salaries. Extra 
money? Many make $10, $15. 
$20, $25 and sore in their spare 
time only each week. Easier 
work? Shorter hours? A clean 
Job? Regular Pay Promotion? 
Why nut? 

Find ont for yourself 
how these hundreds of men get all 
this in Radio and much more with 
my help? There is no magic about 
what I do. But the results are 
like magic. Maybe you are in 
Radio already and don't get ahead. 
Or you nay have been wanting to 
get into Radio for years without 
knowing how to get started. I 
hare helped men in your fix before. 
I help you find the difficulty. then 
help you overcome it. That's 
part of my method. My Voca- 
tional and Consultation Services 
are based on sixteen years of per- 
sonal experience helping men get 
ahead in Radio. I help you get 
off on the right foot and help you 
keep step with Success. 

My hobby is results 
I'm a practical man. What good 
is a system that doesn't get re- 
sults? The only value to my 
methods is what they enable my 
men to accomplish. When 1 work 
with you I keep hammering on the 
practical side of Radio-making 
money at it. In order to make 
money you must know how to do 
all kinds of Radio jobs and do 
them all right. Take a look at the 
outfit illustrated directly below- 
notice the ship-shape, business- 
like job of design and construction 
called for in this modern Screen 
Grid A. C. circuit. My method 
gives you over 100 similar experi- 
ments covering hundreds of actual 
Radio problems. When you have 
completed these systematic experi- 
ments you have a backgrond of 
experience the ordinary Radio man 
doesn't get in five years' "hit-or- 
miss" tinkering. 
The man who draws the big 
salary, who gets $2, $3 or $4 an 

Broadcast ima; urcds 
trained men for jobs 
paying $1500 to 
$.1001) and innre 
yearly. 

Ship Operators see 
the world. Get sal- 
aries of $85 to $200 
a month besides. 

1 

Servicing pays big 
money in a spare 
time or full time 
business of your 
own. 

hundreds of opera- 
tors will be needed 
for land stations and 
aviation Radio. 

hour for his tiun in>Ica:l t,I a 
fraction of that, is the u,:ut who 
knows the "why" as well as the 
"how." I give you the WHY 
right along with the HOW. It is 
what you understand thoroughly 
with your head and can work out 
expertly with your hands that 
puts you in the big money class. 
You get results with my methods 

bemuse they are planned to get 
results for you. 

I help you get jobs 
My life -time Employment Servie, 
works on this principle too. It 
must get results. It does get 
them. I don't leave you to ".Sink 
or swim." This service is free 
of extra cost. It not only helps 
you line up the first Radio job 
you want. but the second, the 
third-as long and often as you 
want to use it. illy Employment 
Service helps you win promotions 
also. I spend thousands of dol- 
lars a year 1)n this one service 
alone. I back you with all my 
influence and knowledge of the 
Radio Industry. 
Maybe you'd rather be your own 
boss-run a paying business of 
your own. I show you how- to get 
started without capital, give you 
detailed instructions on location, 
stock, turnover and profits-ItE- 
StLTS. Notice my men can't get 
very fur away from results. 

Get the Cold FACTS 
Whatever has been keeping you 
from growing right along with 
Radio, there is a still better rea- 
son for going ahead with Radio- 
for finding out what I can do for 
you. I have helped men of forty- 
five and fifty, young fellows of 
sixteen and eighteen. I have 
helped men without full grade 
schooling. I have helped begin- 
ners and experienced Radio men 
make More money. be their own 
bosses, get better jobs. The 
chances are I can help you, too. 
"Rich Rewards in Radio" is a 
FACT for hundreds of my men. 
Over 1011 of them tell you in their 
own words in this book exactly 
what I hare done for them. This 
book is full from rover to cover 
with facts about opportunities and 
how you ran get them. It will 
give you the positive proof you 
want that sly methods do work- 
do get results. Send for this book 
today. 

FREE INFORMATION COUPO 
J. E. Smith, /'resident 
National Radio Institute, Dept. OHS. 
Washington, D. C. 

Dear Mr. Smith: 
Send me without obligation on my part toll 
details about your methods and free proof that they do what you say they do. 

Name 

Address 

City State 

Over $100 a week 
Your course has been a 
Godsend to nie. My earn- 
ings in Radio are many. 
many times greater than 
I ever anticipated when I 
signed up for your course. 
For the month of Novenl- 
ber I made $577 and for 
December over $645, and 
January. $465. My earn- 
ings seldom fall under 
$100 a week. I'll say the 
N. R. I. course is thor- 
ough and complete. You 
give n man more for his 
money than anybody else. 

E. E. Winborne, 
1430 W. 48th Street, 
Norfolk, Virginia 

$3000 a year now 
I :1)u in the Radio business 
here. I can safely say 
that I averaged $3000 a 
year for the past three 
years. Any man who 
really wants to advance 
cannot go wrong in Radio. 
I consider all the success 
t have obtained so far. due 
'ntirely to your training. 

Fred A. Nichols, 
1920 Seventh Ave., 
Greeley. Colorado 

Employment Ser- 
vice puts him ahead 
l:cfore I enrolled I was 
making $18 a week in a 
shoe factory. My first 
Radio position :is service 
limn paid me $40 to $45 a 
week and the work was 
mach easier and more in- 
teresting. After three 
weeks as service man I 
was promoted to Service 
Manager. Upon gradua- 
tion, I passed for my first 
class licence and through 
your Employment Depart- 
ment, received a position 
with Station KWRC. Your 
Employment Department 
has again come to -my aid 
and has placed me with 
the Inter -city Radio Tele- 
graph Co. 

Sylvanus Ebert. 
306 S. Capital Street. 
Iowa City, Iowa 

64 Page Bookof 
FACTS 
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T. I R. T. I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R T j i ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES R. i o I. 

Pe 

TRAINED MEN 
Big Money quick-the chance to more than double your salary-is offered to you now. RADIO 

has leaped from the experimental stage to a gigantic industry, employing many, many thou- 
sands and loudly calling for MORE TRAINED MEN to fill the Big -Pay jobs. 

TALKING PICTURES have taken the larger cities by storm and will sweep the entire country, 
opening up many new good jobs everywhere. TELEVISION now comes with even greater 

promise of a large number of good paying jobs and big profits for those who are prepared. 

Big Money Now! More to Come 
Here is an entirely new field of profitable employment-Big-Money Jobs-$2500 

-$3500-$5000 and up, right now-lots of money easily made in spare time- 
increasing pay for you and more and more money as this new industry 

grows bigger and bigger. 
Answer the Call-Get Into This 
Money -Making Industry Now! 

The "R. T. I." famous "3 in 1" Home Training in Radio, Television 
and Talking Pictures makes it easy for men, young men and boys to 

a 2 M ho cOo get into this new field quickly. R. T. I. home training is practical 
oz 

oatºover and easy to understand. It trains your head and hands at the 
50iosaeametoe wotk gy same time. Your opportunities for money -making are un- 

agp+tF tgoena goyte LGíeenv limited. Your age, amount of education, or experience make no difference. 
to Ts$ox3 If 

use a little spare time at home? Tou 

are interested and ambitious 
hat isou allyou need 

Aren succeed. you 
quickly 3start 

5501 ottst a w.: making money with R. T. I. material and home training.You will be J ready for a good job or profitable business of your own, even before 
you finish the training. Remember-you learn at home in your spare 

time on actual equipment included in fine, big outfits sent you by 
R.T.I. R.T. I. with all its connections in the industry, keeps 

you up-to-date and pushing forward all the time. 
R. T. I. Wonderful Free Book 

Nothing Like It Ever Published 
No one can fully realize the amazing size and future 

growth of the Radio, Television, and Talking Picture 
industries unless they know alithefacts revealed in 

this R. T. I. book. No exaggeration is necessary- 
the plain truth is astounding. It will open your 

eyes to thedawn of the greatestdevelopment f n 
the history of the world-the vastnumber of 

new money -making jobs-enormousapare- 
time profits-all within easy reach of am- 

bitious men. Send for your copy before 
this edition is exhausted. 

Big R.T.I. Book Free-W hileThey Last 

STEP UP QUICK TO A BIG MONEY JOB THROUGH R. T. I. training In Broadcasting, Sales; Serv- 
ice, Manufacturing, Repairing, Ship and Station Operating, Installing, in business for yourself. 

R.. T. I. R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 

Let F. H. Schnell and R.T.I. 
Advisory Board Help You 

Mr. Schnell, Chief of the R. T. I. 
Staff. is one of the ablest and best 
known radio men In America. He has 
twenty years of Radio experience. 
First to establish two way amateur 
communication with Europe. Former 
Traffic Manager of American Radio 
Relay League. Lieutenant Commander 
of the U. S. N. R. Inventor and designer 
of Radio apparatus. Consultant Engl- 
neer to large Radio manufacturers. 

Assisting him Is the R. T. I. Advisory 
Board, composed of men prominent lu 
the Radio industry. 

Is Now Radio Engineer Through 
R. T. I. Training 

Today I am able to class myself as a Radio 
Engineer along with the leaders, and this Is all 
due to the help of R. T. I. I have been able to 
handle efficiently every radio problem with which 
Ibave come in contact. I cannot say too much in 
praise of R.T.I., andany man desiring to improve 
himself can do nothing better than find out what 
this institution has to offer, and get started with 
their training.-II. r. SNTTERF1ELn, Chief Radio 
Engineer. Western Air Express, Amarillo, Texas. 
RADIO R. TELEVISION INSTITUTE 

Dept. 9i -C,4806 St. Anthony Ct., Chicago m .011. MIS 

RADIO & TELEVISION INSTITUTE 
Dept.91-C 4806 St. Anthony Court, Chicago 

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

Name 

Address 

City State 
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The Heart an Umpire 

Courtesy Ford Motor Company 

Here, where the planes of conveyor structures intersect each other in continuous 
flight, is the heart of the Ford industries.... Coke from the ovens arrives and 
flows upward to the foundry cupolas and the blast furnace high line.... Coal 
comes from the mines and is carried aloft to crushers that turn it to powder. In 
this form it is sprayed into the furnaces beneath the giant powerhouse stacks, 
and its energy is sents out to turn the wheels of machines that make motor car 

parts for assembly in Ford plants all over the world. 
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Scientist 
perfects 
long 
sought 
device 

Hopkins' 
amazing 
new invention 
approved by experts 

SENSATIONAL 
AQao 

Now an exclusive feature of the 

193i HFL Mastertone 

leis ekew 
%eyy 

At last! Radio perfection is realized. After three years of inten- 
sive research work, assisted by a corps of laboratory experts, Mr. 
Charles L. Hopkins, noted radio scientist, has actually developed 
the first practical band rejecting amplifier. This miraculous new 
system, long the dream of radio designers, permits the construc- 
tion of a remarkably efficient receiver which is ideally perfect 
in operation. Stations over the entire continent may now be 
received with an ease of tuning, unprecedented clarity of tone and 
total lack of interference that astonishes engineers and fans alike. 

Interfering Stations Rejected 
Application of the Hopkins principle to the 1931 HFL Master. 
tone has immediately resulted in three outstanding improvements. 
Now, for the first time in radio history, it is possible to tune in an 
exact 10 kilocycle channel to the complete exclusion of every- 
thing else on the air. Not 9 or 11 or 16 kilocycles, but 10-with 
mathematical accuracy. Stations on each side of the selected 
band are sharply cut off and actually rejected. This heretofore 
unattainable action now takes place over the entire tuning range. 
The set does not "go broad" even on the highest wave lengths. 

Tonal Perfection Realized 
The salient feature of the Hopkins band rejector system is that 
it handles all musical frequencies with an absolutely even inten- 
sity. No sacrifice in selectivity is made in order to obtain these 
marvelously realistic tonal reproductions. Although the 1931 
HFL Mastertone maintains a precise 10 kilocycle signal channel 
at all times, every note and each delicate overtone right up to 
500o cycles comes through with a life -like quality that is a revela- 
tion. Far distant stations have the same superb tones due to the 
complete elimination of all local interference. 

12,500 Mile Reception 
Engineers the country over proclaim the 1931 HFL Mastertone 
to be the greatest long distance receiver ever designed. Its range 
is easily 12,500 miles (world-wide reception) whenever weather 
conditions permit such distances to be covered. Five 224 screen 
grid, two 227, two 245 and one 280 tubes are employed. A tre- 
mendous reserve power of over 400 per cent is available. The 
Mastertone is unconditionally guaranteed to receive any station 
on earth that can be heard with a radio set. 

Ultra Modern 
In addition to the Hopkins RF amplifying system the 1931 HFL 
Mastertone incorporates every modern improvement known to 
science. One dial, one spot, 180 K.C. intermediate amplifier. Re- 
sistance coupled, push-pull phonograph amplifier, controfled 
from panel. Puncture proof, high voltage, humless Electrofarad 
filter condensers. Self contained, all steel heavily cadmium plated 
chassis. Doubly shielded radio frequency circuits and dozens of 
other entirely new features. Our FREE literature gives complete 
information and prices. Send for it today! 
DEALERS: The New Mastertone is the sensation of the century. Get in on the biggest radio boom ever known. Rush this coupon attached to 
your business letterhead for special proposition. ACT QUICKLY! 

HIGH FREQUENCY LABORATORIES 
Dept. C, 3900 N. Claremont Ave., Chicago, U.S. A. 

1 
HIGH FREQUENCY LABORATORIES, Dept. C 
3900 N.CIaremontAve.; Chicago, U.S.A. 

Gentlemen: Please send me your FREE literature and 
photos of the 1931 HFL Mastertone. 

Check here if your name is not on our mailing list now. 
Check here if you have been receiving mail from us. 

Name 

Address _.. 

City State 
(PLEASE PRINT PLAINLY) 

Send This Now! 
This coupon is not an order ... you incur no obligation 
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The Airport Problem 
AFRIEND OF OURS-a magazine editor 
-was in a large mid -western city on 
special business. In hot pursuit of the 

object of his trip, he found that it would be 
of great advantage to him to have a personal 
conference with a newspaper man, a close 
friend of his, in a city about 200 miles distant. 

The trouble was that a railroad journey to 
the point in question would have consumed time 
he could ill afford to spare. Not that the rail- 
way service was poor. On the contrary it was 
very good. Nevertheless, train schedules were 
such that in one way or another more than an 
entire clay would be taken up with this supple- 
mentary trip, provided he made it by rail. 

In this emergency the editor was reminded 
that an air line had been in regular operation 
between the two cities for several months. He 
checked the flying schedule and found to his 
delight that he could go to his destination, hold 
his conference, and fly back the same day. 
Moreover, he could sleep fairly late in the 
morning and return early enough in the eve- 
ning to accomplish something beyond the actual 
trip. 

At least, that was how it looked in prospect. 
Actually it did not work out this way. The 
editor found that he had to tumble out of bed, 
gulp a hurried breakfast, and be on his toes 
to catch a bus for the airport an hour before 
plane time. At the other end of the line it 
was worse: the airport was located so far from 
the city that he required nearly two hours to 
reach his friend's office, though he took a taxi- 
cab for the purpose. Landing, after the return 
trip. lie ran head-on into the middle of the 
twilight traffic and reached his hotel long after 
the dinner hour, thoroughly exhausted. He 
was glad to turn in without any further attempt 
at business that day. 

Figuring it out next morning, the editor 
found that the time of travel between airports 
and destinations was actually greater than the 
flying time, though the distances concerned 
were far less than that covered by the airline. 

This incident illustrates one major obstacle 
met by the airplane when it tries to compete 
over short -distance routes with other transpor- 
tation forms. The advantage of the swifter 
means of travel is more than counteracted by 
the excessively slow transport at either end of 
the line. This holds true in all but a very few 
American cities. It is a problem that must be 
solved before air transport can become a fa- 
miliar established fact in the lives of ordinary 
folks. 

One way of solving it might be to locate 
small airports close to the center of population 
in the cities, and connect them by aero taxi 
service with the plain airports, which would be 
much larger and situated some distance from 
the business and industrial area. Thus the dis- 
advantage of slow transportation to and from 
the air terminals would be eliminated, while 
the advantages of airports of large size outside 
the urban district would be preserved. 

There is no doubt that large airports pre- 
ferably should be located in the open country. 
Urban areas contain structures which are a 
constant source of trouble and danger to ships 
as they lanci and take off, and on muggy days 
the smoke from industrial plants is added to the 
fogs that nature places in the way of those who 
fly. 

On the other hand it is certain that the ad- 
vantages of the suburban airport must be sup- 
ported by the urban airport, built perhaps as a 
platform above several blocks of buildings- 
a method proved feasible in view of what has 
been accomplished in launching and landing 
planes on the decks of ships-and connected 
by a flexible aero taxi or bus service with the 
main air terminal. 

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact" - - - HUXLEY 
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Pledge to the Public 
on Used Car Sales 

1 
Every used car is conspicuously marked 
with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 

2 All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 

30 -day guarantee for replacement of 
defective parts and free service on ad- 
justments. 

3 Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock-new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 

Give this car 
ve days to sell itself. 

"And if it fails to sell itself?" 
"Bring it back! Every used car backed by the famous Stude- 
baker Pledge carries the privilege of five days'driving trial" 

YOU have five days to test the 
used car you buy under the 

terms of the famous Studebaker 
Pledge. Furthermore, if the car 
does not sell itself, you may return 
it within five days and apply your 
payment on any car in your Stude- 
baker dealer's stock, new or used. 

Sîu DEBAKER 
Builder of Champions 

Invest 2c .. 
you may save $200! 

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

Under the terms of this famous 
Pledge, you get good appearance, 
good performance, and good value 
because most Pledge -backed cars 
have been thoroughly recondi- 
tioned. Certified cars sold under 
the Studebaker Pledge carry a 30 - 
day guarantee. And every used 
car carries its lowest price marked 
in plain figures. 

To get the full protection of 
the Studebaker Pledge, see your 
Studebaker dealer first when you 
buy a used car-get this assurance 
of complete satisfaction! 

THE STUDEBAKER CORPORATION OF AMERICA 
Div. 178, South Bend, Indiana 

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

j Name 

City 

Street 
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You can see Ethyl 
"knock out that 'knock" 

A convincing demonstra- 
tion of how and why 
Ethyl improves motor car 
performance. Millions of 
motorists have learned 
this through using Ethyl 
in their own cars. 

WATTYPOVER 
Note increased 

power -Avis 
running on Wei 

`3,'i.ce: líglvt 
God, L, 

`knock'ng' 

THIS "knock" demonstration machine, which is 

shown at state and county fairs and other public 
gatherings throughout the country, enables you to see 

Ethyl "knock out that `knock'." 
This is made possible by the Midgley Bouncing Pin- 

a device attached to the demonstration engine which 
causes a group of lamps on the instrument board to flash 
every time the "knock" occurs. A wattmeter registers 
the power being developed and a tachometer shows the 
R. P. l\I.s (revolutions per minute) at which the engine 
is turning over. 

In these demonstrations, the engine is run first on or- 
dinary fuel. It "knocks," the lamps flash, you note the 
position of the needles of the wattmeter and tachometer. 
Then the valve controlling the fuel is turned and Ethyl 
replaces the ordinary fuel. The "knock" becomes fainter 
and dies, the flashes become dimmer and disappear, the 
engine runs smoothly, quietly. At the same time you see 

that added power is being developed and the R. P. M.s 
are increasing in proportion. 

In terms of your own car this means improved per- 
formance through greater power and flexibility, quicker 
pick-up, less vibration, easier handling and slower depre- 
ciation. 

Ethyl Gasoline is good gasoline to which leading oil 

companies are adding Ethyl fluid, the anti -knock com- 
pound developed by automotive research to improve 
motor car performance. Try Ethyl in your car. You will 

see and feel the difference It is on sale everywhere at 
pumps bearing the Ethyl emblem shown below. 

ETHYL 
ANTI -KNOCK 
COMPOUND, 

'ETHYL GASOLINE 

' 
CORPORATION 

The active ingredient used in Ethyl fluid is lead. 

GOOD Jig; ETHYL ..nib ETHYL 
GASOLINE r FLUID EL CASOUNE 

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

©E.G. 1930 

ETHYL GASOLINE 
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"Hocus Pocus!" 
Cried the Ancient Medicos 

By Carl Holliday 
Professor of English, State College, San Jose, Calif. 

Likewise They Clouted the Sick Cow and Gave Lunatics 
the "Smoke Cure," Sang to Their Suffering Patients and 

Invoked the Angels Against Aches and Pains 

JF 

YOU had a most pain- 
ful attack of rheumatism 
and your physician sud- 

deniy entered your sick -room 
and shouted, "Hocus Pocus, 
tout -us talonteus, vade celeri - 
ter jubeo! You are cured !" 

. -how long would it take you 
-in spite of your rheumatic 
pangs-to disappear from 
that vicinity ? Yet there was 
a time a few centuries ago 
when doctors in remote or 
rural sections of England and 
Europe used just such "doc- 
tor's Latin" for not only 
rheumatism but for many 
another disease. 

To this hour the street 
fakir uses those opening 
words, "Hocus Pocus." That 
expression in the old-time 
physician's prescription sim- 
ply illustrates how slowly 
both Christianity and science 
were absorbed by our Anglo- 
Saxon pagan forefathers. 
For "hocus pocus" is but the 
misunderstood phrase of the 
priest to his early English 
congregation - "Hoc est 
corpus"-"this is the body," 
and the hideous Latin used 
by the doctor of that day 
was merely his command, in 
the name of the body of 
Christ, for the disease to 
speedily. 

Ancient rites and superstitions die 
hard. For instance, Virginia and Ten- 
nessee mountaineers to this clay main- 
tain that an iron ring on the third 
finger of the left hand drives away 
rheumatism.. It is an old, old faith- 
this ring -finger business. The ancient 
Egyptians believed that a nerve led 
straight from that finger to the heart. 

depart 
When an ancient medic set out 
a plague victim, he disguised himself 
like a cross between an ant -eater and a 
King Kleagle. One imagines few germs 
could withstand the sight. This effigy 
of an old plague doctor was shown at a 
recent hygienic exposition in England. 

The Greeks and Romans taught that a 
blood vessel called the "vein of love" 
connected the two. Fourteenth century 
alchemists stirred their dangerous corn - 

to visit 

pounds with this finger be- 
cause it could most quickly 
indicate by a feeling in the 
heart the presence of poison. 
Moreover, the ancients main- 
tained that when the ring 
finger became numb death 
was at hand. Thus in twen- 
tieth century America is 
found a superstition ancient 
when the pyramids were 
building. 

Mysterious words were a 
vast help to Anglo-Saxon 
doctors in curing their pa- 
tients. The less the sick un- 
derstood the words the more 
effective the cure-a sort of 
suggestive therapy ! For in- 
stance, the titles of foreign 
gods and idols brought fear 
to English demons in a sick 
man's body. Therefore, when 
Christianity first entered the 
British Isles and was but 
dimly comprehended, physi- 
cians found that the names 
of saints, apostles, and Greek 
and Latin forms for the word 
"God" were rough on germs. 
bacteria, and pains in gen- 
eral ! Often a polyglot cure 
was effected by means of a 
jumbling of several lan- 
guages, and this device did 
especially fine work if given 

by the doctor in rhythmic lines. As an 
example this bit of poetry, composed of 
five languages, was "sure-fire" for 
twelfth century gout: 

Men. treu, neor, phor, 
Teux. za, zor, 
Phe, Ion, chri, 
Ge, ze, on. 

Similarly, mysterious figures or let- 
ters were deadly enemies of any ail- 
ment that afflicted a man a thousand 
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Brook water 
was a spe- 
cific for old 
age-if you 
drank it 
right; and by 
making contact 
between a bird 
and a sore spot 
you might transfer the disability. 

years ago. Along with the introduction 
of Christianity among our English an- 
cestors came the Greek letters "Alpha" 
and "Omega," and in his curative pow- 
wows your old-time physician made 
victorious use of the two strangers. 
Then, too, what a help were paternos- 
ters, snatches of ancient Latin hymns, 
bits of early Church ritual-how their 
newness and mystery did assist ! And 
could not geometric figures discovered 
in a handful of sand and seed foretell 
the outcome of the disease-and do not 
we of this day still tell our fortunes 
in the figures revealed in the dregs of 
our tea -cups? 

Those doctors of long ago were a 
determined set. Desperate remedies 
were in vogue-not at all homeopathic, 
you may be sure. All diseases were 
caused by demons-the diabolic ances- 
tors of our modern germs-and the 
practitioner of Anglo-Saxon days did 
not hesitate to use subtle flattery or 
dire threatenings to chase the little 
devils from the human body. When a 
cow became ill, your earlier veteri- 
narian yelled, "Fever, depart ; 917,000 
angels will pursue you !" And if that 
cow stubbornly continued to enjoy ill 
health, a hole was pierced through her 
left ear; and her back was struck with 
a club to force the monsters to flee 
through the puncture. Much the same 
methods were tried upon suffering mor- 
tals; for your husky doctor of twelve 
or fifteen hundred years ago attempted 
to cure insanity-on the basis that sea- 
food is good for the nerve-by lam- 
basting the lunatic with a porpoise - 
skin ! And if this failed to bring sanity 
the crazy fellow was thrust into a closed 
room and smoked until free of the tor- 
menting Clemons. This procedure might 
be tried in these clays of murderers who 
excuse themselves on the grounds of 

Our sturdy forefa- 
thers didn't fool with 
sick cozos or con- 
firmed ruiuduins. 
They socked and 
smoked them until 
the spirits who 
caused the distemper 
sought another home. 

insanity or 
"brain storm." 

Profound 
faith those 
early Euro- 
peans had in 
violent words 
or deeds as a 
cure-all forclis- 
ease. Teutonic 

tribesmen relieved 
sprains by reciting boast- 
fully how Baldur's horse 
had been cured by Woden 
after all the other celes- 
tials in Valhalla had 
failed, and certainly long 
after the entrance of 
Christianity the Germans 
and Anglo-Saxons hung 
about their necks images 
of Thor's hammer-as a 
gentle reminder to any 

roust rations by 
Leo Morey 

disease germs that 
might be lurking 
about. From Asia 
into Europe had 
come the dreadful 
boast of the doc- 
tor : "The great 
mill -stone that is 
India's is the 
bruiser of every 
worm. With it I 
mash together the worms as grain with 
a millstone !" 

Certainly it would have been useless 
on the part of the Christian mission- 
aries to attempt to cast out such ancient 
and deep-seated beliefs at once, and the 
clergymen merely substituted the names 
of Christ, the Virgin Mary, and the 
saints whenever they found opportunity. 
As late as the middle of the nineteenth 
century one might hear in Cornwall 
such a charm as this for tooth -ache: 

Christ passed by his brother's door, 
Saw his brother lying on the floor; 
What ailetic thee, brother? 

Pain in the teeth. 
Thy teeth shall pain thee no more, 
In the name of the Father, Son, and 
Holy Ghost, I command the pain to 

be gone! 

Many a modern physician would have 
starved to death in those old days; for 
singing was an absolute essential in 
your old-time doctor's practice. Some- 
times he chanted into the patient's left 
ear, sometimes into his mouth, and 
sometimes to some particular finger. 
The hideous concerts probably induced 
many a sick man to get well imme- 
diately. As an aid during the musical 
performance the practitioner frequently 
placed a cross upon some section of the 
victim's anatomy, or crosses upon the 
four corners of the house or the harness 
of the sick man's horse or even upon 
the footprint of the man or of sonie 
beast that he owned. Often, too, by the 
way, an image of the female generative 
organ was drawn upon the door-an 
idea handed down from the sex wor- 
ship ideas of the early Greeks and Cor- 
inthians, and this image had sovereign 
power in influencing the course of dis- 
ease. And to this clay do we not seek 
good luck by placing the same symbol 

over the door-in the 
form of a horseshoe? 

The methods of heal- 
ing were almost as mar- 
velous in those times- 
and as cock -sure - as 
those for rejuvenation in 
our own era. To cure 
the stomach ache, catch 
(Continued on page 355) 

Sometimes our ancestors fed their 
ailments to the dog. pushed these 
through a hole in a tree, or put 

them into raw 
meat and 

buried them. 

Leathering a lu- 
natic with a por- 
poise skin was a 
favorite method 
of treatment. You 
could tell which 
party was crazy 
by noting which 
was shackled 
down. The horse- 
shoe was a gen- 
oral preventative. ° 
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Sea Serpents, Thinks a 
Famous Deep Sea Expert, 
Are Not Delusions, But Illu- 
sions ... Presented by Giant 
Squids-Fearful and Danger- 
ous Relatives of the Great 

Octopus 

The Truth about Sea Serpents 
WHEN globe-trotting friends, re- 

turning from Europe with the 
end of summer, seek to regale 

you with reports of sea serpents on the 
way over, do not be too caustic in your 
comments about wet ocean liners. The 
ocean enfolds many fabulous creatures, 
says Dr. Paul Bartsch, deep sea expert 
of the National Museum, in Washing- 
ton, and who can deny with finality that 
such a monster exists ? 

Science has no authentic record of 
a sea serpent; that is, none has been 
captured, measured and preserved in 
a museum, but scarcely a summer goes 
by when one is not reported from some 
vessel or seaside resort. Masquerading 
under many names-kraken, kraxen, 
krabben, korven, ankertrold, soe-hor- 
ven, soe ormen, korven aale-tust-it has 
been celebrated in literature and folk 
lore from immemorial times. 

"Sea serpents," says Dr. Bartsch, 
"have undoubtedly decreased in size 
and number since the Prohibition 
Amendment and Volstead Act went 
into effect, but I would not care to as- 
sert definitely that there is no such 
creature. 

"The ocean is virtually unexplored 

By Alma Chesnut 

territory, but we know that it supports 
many forms of life that are almost 
unbelievably fantastic. I have seen 
many strange sights during my voyages 

The giant squid has been known to 
attack fishing boats. 

of exploration, which have taken me to 
Europe, Asia, the Tortugas, the Philip- 
pines, the Bahamas, Curaçao, and many 
other ports. Few would believe that a 
jelly fish could kill a man, yet in the 
Philippine Islands a boy dived into a 
gigantic specimen and was dragged out 

of the water dead. This is only one 
instance. 

"There are several plausible expla- 
nations of these perennial sea serpent 
yarns. I myself once thought I saw a 
kraken. It was in 1909 and I was 
cruising in a little vessel at the southern 
tip of the Philippines, just off the coast 
of Borneo. We had come to a place 
where coral reefs had formed a quiet 
harbor and the sea was deadly calm. 
My companion, the Commissioner of 
Fisheries for the islands, was look- 
ing out across the water when sud- 
denly his face went white with ex- 
citement. I followed his gaze and, I 
suppose, turned pale myself at what I 
saw. 

"A series of shining loops, that re- 
flected the bright tropical sun, appeared 
undulating over the surface of the 
water like a great snake. We quickly 
maneuvered the vessel toward this awe- 
some spectacle, but when we examined 
it with glasses at closer range we found 
that the effect had been created by a 
school of porpoises, leaping along, one 
after the other as if playing follow -the - 
leader. An unscientific person might 
not have (Continued on page 360) 

Manipulating its arms, the squid may present the appearance of a sea serpent above the surface. 
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Searching for the Essence 
of Madness 

By James Nevin Miller 

In the Depths of a South American Jungle a 
Smithsonian Expedition Found Plants That 

Bring Dreams, Coma, Death 

ATHRILL I N G eight months' 
search in'the South American 
jungles for the strangest drug in 

the world has been ended with success 
by Ellsworth P. Killip, eminent Smith 
sonian botanist. 

For some years scientists had been 
hearing fantastic tales of the effects 
of a drug called by the natives "fury 
poison," derived from the stern of the 
rare ayahuasco plant. One story de- 
clared: "lt is bitter and difficult to take 
and its reactions on the human system 
are weird, to say the very least. A 
death -like pallor is produced on the face 
of the drinker, a pallor supplemented 
by spasmodic contortions of the facial 
muscles, that leads the observer to be- 
lieve the addict must be suffering the 
torments of the damned while seeing 
all the dread paraphernalia of Hell. 

"This stage of the trance is followed 
by a protracted period of fury-arm- 
thrashing and destruction of property- 
any movable material the 
addict can lay his hands 
upon. Next comes a 
stage of quieter halluci- 
nations such as are com- 
monly supposed to result 
from the use of lauda- 
num. Before the eyes of 
the drinker of ayahuasco 
passes a panorama of the 
world, including visions 
of unspeakable joy and 
beauty. Floating like a 
cloud over the earth's 
surface, the victim looks 
down upon charming val- 
leys, wooded hills, silver 
lakes and bubbling 
streams. He sees ornate 
palaces, colorful flower 
gardens, and mystic mi- 
rages; and sometimes 
pleasant human beings, 
and at other times devils 
and demons of the under- 
world." 

Intent upon securing plant specimens 
for the Smithsonian Institution, Dr. 
Killip and his companions-Dr. Albert 
C. Smith of the New York Botanic 
Gardens and Prof. William J. Dennis 
of the University of Iowa-left New 
York City eight months ago for their 
South American expedition. It carried 
them over some 12,000 miles of land 
and sea, 6,500 of which were through 
the jungles, icy mountain ranges and 
uplands of Peru and Brazil. 

Here's tlic real prize of 
the South American ex- 
pedition - the mysteri- 
ous "fury poison" plant 
yields a strange drug 
which is said to drsvc 
the drinker through 
torments into sweet 

dreams. 

The 9.200 differ- 
ent kinds of plant 
specimens were 
dried over kero- 
sene stoves in 

special bags. 

In addition to 
specimens of the 
strange ayahuasco 
plant, the travelers 
brought back to 
America sections of 
the plant from which 
the natives concoct 
barbasco-a root 
poison used to kill 
fish in streams. The 
natives cast this poi- 
son into streams 

where it has a visible and potent effect 
upon the finny population. Badly 
stunned, the fish may be caught by the 
nimble fingers of the native divers. 
Though the (Continued on page 361) 

Two native Indians of the 
South American wilds. 

Transportation of 
the party varied 
from airplanes in 
the more civilized 
regions to native 
llamas, such as 
these used in the 
primitive life at 
Porgora, cast of 

Huanta, Peru. 
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THE navy dirigible Los Angeles 
is one of the finest flying labora- 
tories in the world. It is an enor- 

mously valuable labor -saver. It is a su- 
perb training ship. But all ships are 
feminine in gender, and the Los 
Angeles, just like its sisters of the sea, 
must every once in a spell give way to 
a temperamental tantrum. 

I have ridden the Los Angeles when 
it answered the helm as sweetly as a 
yacht. Then again I have seen it 
kick over the traces like an army mule. 

My first introduction to the great 
rigid ship was not so long after the 
other big navy dirigible, the Shenan- 
doah, had met disaster in the Middle 
West. It was about to undertake the 
important work of calibrating the coas- 
tal radio stations between Lakehurst, 
N. J., and Richmond. Va., and I ob- 
tained permission of the Navy Depart- 
ment at Washington to go along. 

Persistent cross -winds which created 
an area of atmospheric turbulence about 
the ends of the hangar kept the silvered 
sky -scooter land -bound for several days 
and I had ample opportunity to study 
the work being done at Lakehurst and 
to talk with the captain of the ship, 
Commander Charles Rosendahl, in 
whose mind even then were dreams of 
airships far larger than the gigantic 
pair now under construction at Akron. 

He imparted much of his faith in the 

The Sky Navy's 

Pl ayfu1 
I'orpoisc 

By William Watts Chaplin 
Former Staff Reporter with the Associated Press 

"It was like some freakish nightmare," the author 
says of the incident shown in. the drawing, When 
the Los Angeles leaped from the ground with five 
members of the mooring crew clinging to the 
handrails along the cabin. The photograph shows 
the Los Angeles being walked to a new position. 

Above-The Los Angeles being walked 
to its hangar. Left-The navy dirigible 

silhouetted against the clouds. 

This Is the Fourth of a 
Series of Dramatic Close - 
Ups by William Watts 
Chaplin. The Third-Aloft 
with the Bouncing Blimps- 
Was Published in July. The 
Fifth-The Missing Mem- 
ber of the Crash Board- 
Will Appear in the Sep- 

tember Number. 

value of lighter -than -air ships, ex- 
plained the experimental work con- 
stantly being carried on with the dirig- 
ible on lanci and in the air, and spoke 
of his visions of the ships of the future. 
Later he showed me how this old lady 
of the skies could buckle down and do 
in a few hours a job for which a 
steamer would need days or weeks. 

Commander Rosendahl has been espe- 
cially interested in improved mooring 
facilities, mechanical means for replac- 
ing the large ground crews, and in a 
new movable stub mast that runs on 
rails. Much has been accomplished 
along these lines. The Los Angeles 
was also the laboratory for testing out 
a water recovery system which takes 
the moisture from the engine exhaust 
and puts it in ballast tanks to counter- 
act the lightening effect of fuel con- 
sumption. These were brought to such 
a high degree of efficiency that it is 
not unusual for the Los Angeles to 
return from a flight heavier than when 
it started out. The water recovery ma- 
chines not only take moisture from 
the exhausts, but they also do a bit of 
dry cleaning on the air the ship passes 
through. (Continued on page 381) 
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THIS newest aerial weapon for use against 
the insect armies which threaten man has 

a capacity of 700 pounds of insecticide pow- 
der and distributes ifs load at 115 miles an hour. It in- 
corporates a specrtal vcnturitnbe crop duster, a geared 
feeding arrangement in the hopper <<'herc the powder is 

carried and a dust -proof cabin in which the pilot is safe 
from the effects of the poison he spreads. 

THE flame thrower., one of the atrocious pieces of 
1 armament brought forth by the Great War, has been 
taken up enthusiastically by the nccn. who defend the 
nation's crops against insect marauders. In the two pic- 
tures that border thus caption the Hell Fire Boys are 
engaged in the difficult job of cooking the corn borer, a potent 
European invader. Reports from the corn sector indicate the 
enemy is a glutton for punishment and intends to stick it out. 

V' California it has been found necessary to establish permanent 
munitions plants to furnish ammunition for the battle against 

the hordes of insects that threaten the state's finest crops. The 
munitions worker below is collecting lady beetles at a Los Angeles 
insectary, where these hungry little marauders are raised to fight the 

mealy bug, an in- 
sect which peren- 
nially assaults the 
citrus crop in the 
Sunset State. . 

When the beetles 
reach the bellig- 
erent age they are 
packed'in cap- 
sules - ten in a 
capsule-and sent 
out to farmers at 
the rate of a half 
cent each. 

Insects Attack-Man 
Counter -Attacks 

IN the section of 
the insectary 

shown above 
potatoes arc raised 
to feed mealy bugs. 
Then the me al y 
bugs are turned 
loose am on g the 
lady beetles. After 
feeding np on 
mealy bugs for a 
while, the lady 
beetles begin to 
prefer them to any 
other delicacy. 
Once this point is 
reached, the lady 
bugs are ready to 
be shipped to the 

field of action. 
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Planes and Flame Throwers Are Two Weapons 
Used by Men in the Everlasting War Against 
the Insects Which Destroy Our Crops and Goods ... And from the Communiques Arriving from 
the Front Lines You Can See That Our Most 

Deadly Assaults Are Not Too Effective 

HAT cracking 
sound heard by bus 

passengers in Mo- 
roccan cities is not due 
to the action of hot 
pavements on tires. It's 
just part of this rear's 
locust army that didn't 
bother to get out of the 
right of way. Locusts 
crc like that. The v 

em to feel that there 
are too many of them 
to be blotted out by any 
me a n s whatever and 
that one locust is just 
as good as the next. At 
the top of the page is a 
close-up of telephone 
wires in Marakesh, 
Morocco, where some 
of the locusts have hap- 

pened to park. 

7,..;4174, . 

IN the July number of 
SCIENCE AND INVENTION 

appeared an article on the 
warfare of insects and men. ... In this picture spread 
we amplify from a news 
angle the idea of the never- 
ending strife which seems 
destined to go on for the 
control of the world. . . . 

Glance at these pictures 
and see for yourself 
whether the war is not a 
fact. 

THIS Arab doesn't seem disturbed by the 
locusts which, in their journey across Asia and 

North Africa, have reached hire. Perhaps he 
has a certain sympathy with them, for according 
to report he is probably something of a marauder 

himself. 

AT the lower left a mama 
locust is pictured plant- 

ing her own crop and 
what a crop! With her dag- 
gerlike ovipositor, plainly 
visible in the picture, she is 
thrusting an egg sack-con- 
tain.ing from 10,000 to 18,000 
eggs!-into the earth.... In 

-two weeks the recruits will 
join tlic locust army and in 
three weeks they will be 
ready to supply more troops. 
Which helps- to explain why 
a locust, when death threat- 
ens, is apt to act j us t as 
though he didn't give a cold, 
smooth clam.. . At the im- 
mediate left is the ovipositor, 
by which the seeds of destruc- 

tion are sown. 
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Caged 
Motors 

By Clarence M. Young 
Assistant Secretary of Commerce for Aeronautics 

In Cells Barred with Steel -Webbed 
Doors, Uncle Sam Tests New Aero 
Engines to the Limit Before Approving 

Them for Actual Flying Use 

0 NE of the most important 
ways in which the Aero- 
nautics Branch of the 

Department of Commerce pro- 
tects the flying public is by re- 
quiring that licensed aircraft be 
equipped with power plants ap- 
proved by the Secretary of Com- 
merce as to their airworthiness. 

Before any aircraft engine is 
approved by the Secretary of 

The observing room at the Department of Commerce 
laboratory is equipped to record complete operating 

data on the engines tested. 

Commerce, it must be type -tested. To 
conduct type tests, the Aeronautics 
Branch, through the engine -testing sec- 
tion of the Bureau of Standards, re- 
cently completed a new testing labora- 
tory at Arlington Farms, near Hoover 
Field, Va., a few minutes' journey from 
Washington. This plant now comprises 
three separate testing units, each of 
which has a torque stand on which 
the engine is mounted and an observing 
room which houses the instruments and 
the testing staff. A fourth unit is to be 
installed immediately. A shop room, 
equipped for disassembly and inspection 

of engines after test, and for minor 
servicing during test, is also provided. 

The plant includes a furnace room 
providing central heating for the entire 
unit, an office and a record room, and 
a separate concrete building for the 
storage of gasoline and oil, designed 
for protection from fire and explosion 
hazards. 

With the three present torque stands 
in daily operation, the plant is capable 
of turning out at least one complete 
engine type test per week. By the use 
of the additional torque stand, the em- 
ployment of additional personnel, and 

At the left, employees are preparing 
a radial aero engine for a run on 
one of the three torque stands. Above 
a torque stand test is in progress 
behind the steel cage doors of a 

testing compartment. 

the operation of all four units on a 
double -shift basis, the capacity will 
soon be increased to 100 type tests 
per year. Each new type of aircraft 
engine, unless it has been tested by 
the Army or Navy, must pass a 
special test conducted by Department 
of Commerce engineers. The im- 
perative necessity for this test is in- 
dicated by the fact that there are 
over sixteen more or less distinct 
aircraft engine classifications in the 
country, as against about four auto- 
motive. Automobile engines in reg- 

ular use today are limited almost en- 
tirely to the Six -in -line, the Four -in - 
line, and the "V -type" and Straight 
eight. Aircraft engines, on the other 
hand, include the Two -cylinder opposed, 
the Three -cylinder radial, the Four -in - 
line, the Four -in -line inverted, the Six - 
in -line, the Six -in -line inverted, the 
Five -cylinder radial, the Six -cylinder 
radial with two -throw crankshaft, the 
Seven -cylinder radial, the Eight -V, the 
Eight -horizontal or opposed, the Nine - 
radial, the Twelve -V, the Twelve -V 
inverted, the Twelve -W, the Eighteen - 
W, and the 24 -cylinder X. With a few 
exceptions, which are experimental 
types, all these aircraft engines are now 
commercially available. 

According to the aircraft engine re- 
quirements of the Department of Com- 
merce, a fifty -hour endurance test must 
be run in ten five -hour periods. During 
the first five hours the engine shall be 
run with the throttle wide open, the 
speed being at least equal to the rated 
speed specified by the manufacturer. 
The power rating of the engine is based 
on the average horsepower developed 
during this period. During the remain- 
ing nine periods, the engine shall be 
run at approximately 97 per cent of the 
rated speed, and the horsepower de- 
veloped should at no time be less 
than (Continued on. page 357) 
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Once the age-old apothe- 
cary's symbol, the pestle - 
and -mortar, stood forth on 
every drugstore worthy of 
the name, telling the world 
that within might be had 
herbs, roots, minerals and 
their extracts and essences, 
in combinations good for 
man or beast.... These days, the 
enterprising pharmacy on the Pacific 
Coast erects a commanding sculp- 
tural group beside the highway to in- 
form the modern motoring man 
where to go for his bottled sunlight, 
his favorite serum, and his hay - 
fever vaccine. The statuary above 
shows the St. George of Medicine 

slaying the Dragon of Disease. 

Ancient and honorable are the lock- 
smith's symbols pictured below and 
employed by a hardware dealer to 

stress his lock -and -key trade. 

Sculpture 
Bats for 

1. h e 
14 BOOM'? 

Billipoard 
an 611 W SEYbNTN ST 

I 

SEA BREEZE BEACH CLUB 
SANTA MONICA. 

THE Pacific Coast has gone in for 
sculptured outdoor advertising and 

is certainly making progress. . . The 
beauty of the sculptured signs is that 
they are, many of them, good to look 
at, and often add a decorative rather 
than a jarring note to nature's scenes. 
. . . In each case an original work is 
reproduced as many times as is neces- 
sary by the casting process, thus bring- 
ing the new medium within the reach 
of practically all reasonably prosper- 
ous advertisers. 

STYLE 
SUPREMACY 

LOS ArFGELéS 

sä.,>4 F2AbC5SC0 PASA 

Shoe repairmen once inevitably made use 
of the boot as a symbol of their trade, and 
so did those who made or sold shoes to 

the populace. Many of 
the old boot signs still 
survive, despite the fact 
that the only boots most of 
us know are rubber ones. 
Dressed up and electrified 
as it is, the boot symbol at 
the left can't hold a candle 
to the sculptured group 
above, which informs the 
passing world of the loca- 
tion of a leading West - 
Coast "bootery." It is 
certainly a pleasure to 
think that America is 
finding use for its sculp- 
tors in modern outdoor 
advertising. There was a 

time when some doleful folks regarded the 
sculptor as permanently wedded to the lawn - 
ornament, porch -urn, and tombstone foundry. 

Given the bathing costumes of a few years ago, 
a sculptured representation of a beach club 
group would be no great shakes from any but 
Mrs. Grundy's point of view. . . Happily, 
no such historical obstacles stand in the way of 
sea beach sculpture today. That's what snakes 

the group on the left such a wow. 

` . 
' .'_:.: , . _ 

t 
. 

THE TARGESi GUERNSEY HERE :N ORLD 
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I1.!(1 IT has fallen upon the T Vlabors 
of California's "Padre of 

the Rains," the affectionate title 
by which Father Jerome S. Ricard is 
known to several generations of west- 
erners. To the scientific world he is - 
better known as the priestly scientist 
who first advanced the "Sunspot The- 
ory." At the advanced age of 81, about 
a year younger than the university where 
he has labored for half a century, 
Father Ricard. because of continued 
ill -health, has been compelled to retire 
from all work connected with Santa 
Clara University and the observatory 
erected in his honor. 

The "Padre of the Rains" has become 
an institution upon the Pacific Coast. 
While citizens living in other sections 
of the United States have had to be 
content with retail methods of ordinary 
weather forecasters, those living in the 
states bordering the Pacific have been 
receiving wholesale weather reports. 
For Father Ricard for the past thirty 
years has been issuing bulletins, not 
merely a day ahead, but a whole month. 
and his predictions have been accurate, 
too. 

Santa Clara University was founded 
some eighty years ago and occupies the 
grounds around the old Spanish Santa 
Clara Mission which had existed since 
1777. Father Jerome Sixtus Ricard was 
horn in the little town of Palisson, 
France, in 1850. After being ordained 
a priest in the Jesuit Order, he came to 
Santa Clara in the early 'eighties and 
taught there until his retirement 
recently after celebrating his Golden 
Jubilee of fifty years in the priesthood. 

In addition to his duties as a teacher 
Father Ricard carried out much re- 
search in astronomy. He commenced 

"The Padre 
of the Rains" 

By Captain John R. Irwin 
.-tir Corps Reserve 

For Almost Fifty Years Father Ricard Has 
Forecast the Weather for the People of 
Pacific Coast ...His Famous Sunspot Theory 
Enabled Him to Issue Weather Bulletins for 
a Month in Advance . . . Eventually His 
Observatory May Issue Forecasts Covering 

Entire Seasons 

Father Jerome S. Ricard, and the 
telescope he used in making the 
observations that led to his Sunspot 

Theory. 

Tite old observatory on the grounds 
of Santa Clara Uniz'crs:ty, from which 
weather predictions were issued for a 
month ahead for thirty years, was 
originally a small shack. The New 
Ricard Memorial Observatory 
below it is the gift from tens 
of thousands of Father Ric- 

ards friends. 

In addition to his ditties 
as a teacher and his work 
as an astronomer, Father 
Ricard found time to de- 
note himself to gar- 
dening in the old Mission 
grounds at Santa Clara. 
where Ahe first padres 

worked. 

this scientific work in a small shack in 
the gardens of the campus, using what- 
ever instruments came to hand. Out- 
siders assisted in furnishing equipment 
for the studies of the kindly. cheery 
Padre, and it eventually included seis- 
mographs for recording earth tremors. 
As the years progressed Father Ricard 
startled the scientific world by advanc- 
ing the theory that the appearance and 
disappearance of spots noticeable upon 
the sun's surface coincided with certain 
disturbances on the earth. His advocacy 
of the "Sunspot Theory" resulted in 
much controversy ; but when he demon- 
strated its accuracy by correctly fore- 
casting the weather for a month at a 
time, the theory was given wide accep- 
tance. 

Recently, at a gathering in his honor, 
Father Ricard attempted to explain to 
his laymen listeners what he humor- 
ously termed his "secrets." 

"Sunspots," he said, "are produced 
by planets in line with the sun. Sun- 
spots in transit make the highs and the 
lows-and the highs and the lows make 
the weather. Foreknowledge of critical 
planetary (Continued on page 377) 
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What to Do When Your Outboard Balks 
J PHILLIPS DYKES was born in Atlanta in 

.1Iav, 1898. He was educated, but not tanned, 
a! Georgia Military Academy, New York Military 
Academy, and the University of Georgia, and en- 
listed in the U. S. M. C. for the World War. 

As Topographer and Aerial Observer, he served 
with the First and Second Divisions and in the 
Arany of Occupation. After his discharge he made 
-and lost- a fortune in the Florida real estate 
boom. Just now he is best known as the builder, 
oviner, and designer of many champion speed 
boats, including the famous !hiss St. Petersburg, 
151-enbfc-inch Mississippi Valley Champion. As a 
participant in races he has won 49 out of a possible 
55 events in all classes, acquiring tira ziorla'.c 
championships in the process. At Trenton, N. J., 
July 4, 1929, he icon four races ont of a total of 
five, defeating a field of eight 120 -horsepower 
runabouts and 151 class hydroplanes with a Fair- 
child hull driven by a Johnson 32-h. p. motor. 

In October of the saune year he was elected 
Rear -Commodore and Secretary of the _lmerican 
Outboard Association . Meanwhile he has 
written many articles on boats and also a book 
on Florida fishing. 

This is the first of a series of articles on the 
technique of outboarding which he is preparing 
especially for SCIENCE AND INVENTION. 

VACATION time ! Thousands of 
outboard motor enthusiasts bound 
for their favorite fishing hole, lake 

or seashore resort carrying just a few 
of the 85,000 outboards sold last year 
and probably half of that number de- 
livered so far since January 1, 1930. 

Several of these chaps will no doubt 
run into a snag sooner or later, when, 
for reasons known to the wise, that 
usually dependable little chunk of ma- 
chinery simply will not respond. 

Bear in mind the following when- 
ever you have trouble with your motor. 
Fully ninety percent of all outboard 
motor ailments are clue to four causes: 
Ignorance, Carelessness, Improper Mix- 
ing- of Fuel and Lubricants, and-last 
but not least-Accidents Due to Strik- 
ing Obstructions in the Water. 

Since we are shooting trouble this 
month, let's begin at the beginning, 
where our first taste of trouble usually 
occurs-the starting of a cold two-cycle 
motor. 

Our fuel and lubricant are mixed 
together, and we must remember, when 
starting a cold engine of this type, that 
there is a greasy coating of congealed 
oil all over the inside of our cylinders, 
on the pistons and in the combustion 
or mixing chamber. This coating com- 
pletely seals the cylinders and of course 
makes the motor turn hard, thus giving 
a weak spark on the start, a poor mix- 
ture clue to excess oil, and a subsequent 
flooding of the motor if the condition 
is not remedied as soon as firing takes 
place. 

Turn on the gasoline petcock. Open 
the needle valve a turn more than di- 
rections specify. Flood the carburetor. 
Now take your starting rope and rock 
the motor back and forth against com- 
pression at least twenty times. This 
will cause the congealed oil to be soft- 
ened by the fresh gasoline and will fill 

all cylinders with a heavy charge of 
vaporized gas and oil. Now give the 
starting rope a hard pull, advance the 
spark with the first explosions, cut 
down the needle valve to normal, and 

ARTICLES of this type can cover 
only in a general way a subject 

that in many cases calls for detailed 
treatment. If Mr. Dykes can help you 
solve any problem regarding hulls, mo- 
tors, parts, fuels, racing rules, the for- 
mation of clubs, or the managing of 
regattas, let him know. He'll be glad 
to give you all the information at his 
command. Write on one side of the 
paper and enclose a stamped envelope 
for his reply. 

Be brief and specific. Questions like- 
ly to interest many outboarders will be 
answered in these columns. Other- 
caise your problem will be treated in a 
personal letter from Mr. Dykes or 
from some other authority on the sub- 
ject involved. 

By 

J. Phillips Dykes 
Rear -Commodore and Secretary 
lnacricat Outboard Association 

Get Wise to the Com- 
mon Causes of Won't- 
Go-itis in Your Out- 
board Motor, and Save 
Cuss -Words, Time, 
and Money by Shoot- 
ing Trouble Yourself 

you will have accomplished a perfect 
start under any condition of wet or 
cold, while the other chap watches you 
speed off with envious stare! 

If you have occasion to stop the 
motor don't forget to shut off the gaso- 
line as soon as your motor stops. It 
will do away with flooding, and in re- 
starting it will be necessary only to 
rock the motor ten or fifteen times 
before applying the rope. 

Fuels if properly mixed according to 
the directions on the gas tank of your 
motor can be entirely controlled by the 
air supply and needle valve. Of course, 
dirty or waterlogged gas will cause 
trouble, but ordinary precautions such 
as straining through a chamois will 
eliminate this source of trouble. 

Sometimes, however, a hot motor will 
not start even though the driver thinks 
he has taken all usual precautions. Here 
is a sure way to start a balky motor 
when it is hot and probably flooded. 
Disconnect (Continued on page 359) 
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Where Outboards 
Bound 

the 

Briny 

Malcolm, Pope, noted out- 
board star, drives his Tor- 
pedo Kid toward the shore 
at a fast clip, and then con- 
tinues on land for sixty feet. 

SOME of the most out- 
standing advances in the 
field of outboard -engine - 

propelled vessels are photo- 
graphically depicted on this 
page. 

The cameraman was on hand to snap 
the topmost picture just as Curtis 
Crang and Ralph Oppie were passing 
through the Golden Gate after a 659- 
mile trip through the roughest waters 
in which an outboard boat was ever 
driven. These two Santa Barbara, 
Calif., men set a deep-sea speed record 
of 45 hours and 57 minutes for the trip 
from San Diego to San Francisco. It 
is the first time that the trip was ever 
made in an open boat, which negotiated 
water hitherto thought impossible for 
small boats. The Johnson Sea Horse en- 
gine Kvas refueled four times en route. 
At Winter Haven, Fla., Malcolm Pope 
has been getting quite a thrill by driv- 
ing his steel boat into the beach at a 
very fast clip. The momentum sends 
the boat across stretches of land for 

An unsinkable 
kayak that made a 
nine -day ocean trip 
is provided with 
two outboard mo- 
t o r s, either of 
which can be used. 

a distance of fully 
sixty feet. Need- 
less to say. the 
spectators look up- 
on the demonstra- 
tion with a keen 
degree of enthusi- 
asm. 

To prove that his unsinkable Kayak 
will be a satisfactory lifeboat for air- 
craft on transoceanic flights, Kai Pless- 
Schumidt recently made a nine -day ocean 
trip in his tiny craft from the Faroe 

Islands to Bergen, 
Norway. The trip 
ended in disaster 
when an eight -ton 
whale was encoun- 
tered near the Nor- 
wegian Coast, and 

Outriggers in many 
of the South Sea Is- 
lands are propelled 
by outboard engines 
in place of clumsy 
paddles worked by 

file crew. 

The end of a 659 
Milt' (Yeah trip in an 
outboard driven open 

boat. 

From the Arctic to the South 
Seas, the Outboard Motor Is 
Making Good . .. One Venture- 
some Outboard Craft Recently 
Rammed a Whale Near the End 

of a Long Voyage 

for three days and nights the 
vessel was tossed helplessly 
in the heavy seas until the 
pilot was finally rescued by a 
fishing boat. The craft can 
carry three persons, and there 
is enough room inside for 
folding rubber boats to ac- 
commodate an additional 
thirty-two persons. The boat 
may be equipped with two 
Sea Horse outboard motors. is 
unsinkable, and can be closed 
airtight. Only one engine 
was carried on the trial trip. 
In heavy seas the pilot shuts 
the cupola and lies down full. 
length. The collision with the 
whale sixty miles off the 
Norwegian Coast induced the 
pilot to throw overboard his 
anchor and aluminum boards. 
The whale jumped through 
the water and swallowed the 
aluminum boards. Probably 
cut by these metal pieces, the 
whale lashed the water furi- 
ously and took the motor with 
him. 

Even Waikiki has gone out- 
board. In many of the South Sea 
Islands, which have only recently gradu- 
ated from cannibalism, outriggers are 
being driven (Continued on page 378) 

Outboard tachometers arc so arranged 
that they can be connected directly to 
the outboard engine and will at all times 
give an indication of the engine speed. 

www.americanradiohistory.com



August, 1930 Science and invention 309 

Photographs Grneral IC!ori rie Cn. 

When 

Atom Meets Atom 
in the 

Hottest Welding Flame 
By John W. Campbell, Jr. 

WELDING is becoming more 
and more important in mod- 
ern construction work. It 

has been proved time and again that 
a welded joint can readily be made 
stronger than the original material, 
and far stronger than a riveted joint. 
It is also a silent joint, both during 
and after the process. 

One of the greatest difficulties in 
welding iron and its alloys by the 
gas flame is the fact that excessive 
amounts of carbon, nitrogen or 
oxygen injure the metal. If nitro- 
gen gets into the welded metal, it 
weakens it and makes it crystallize 
and break more readily. If carbon 
enters, complex carbides of iron 
form, and the metal becomes brittle in- 
stead of ductile. Oxygen. as we all 
know, quickly weakens metal. 

One of the principal methods of weld- 
ing now used is the arc -weld, wherein 
the material of an electrode is melted 
and enters into the alloy of the metal 
being welded. During the process the 

metal is at all 
times surrounded 

The operat'on pictured above .shows the 
atomic -hydrogen process in use on 
straight production welding of flow - 
meters at the .11crrianu Company's plant, 

_ - Cleveland. I mme- 
diatel v above is 
shown a ductile 
weld on low carbon 
steel made by the 

saine method. 

Atomic Hydrogen Re- 
leases a Heat of 50,000 
Calories Per Gram for 
Welding Purposes, 
While Oxy-Acetylene 
Gives Only 3,000 Cal- 
ories Per Gram. And Its 
Marvelous Heat Is Only 
One of the Reasons Why 
It Will Advance the Sci- 
ence of Gas Welding in a 

Startling Degree 

At the upper 
left is an atonl- 
ic-h t'drogen 
arc -welding in- 
stallation at the 
Taylor Instru- 
ment plant. 

Rochester, N. Y. At the 
immediate left an op- 
erator is shown about 

to weld a part. 

and in contact with air con- 
taining nitrogen and oxygen, 
both tending to impair the joint. 
Still, a skilled operator can 
produce an exceedingly strong 
weld by this method. Another 

popular process is the gas -oxygen 
method. The fusible gas employed 
may be hydrogen, ordinary illumi- 
nating gas, or acetylene, the latter 
giving the hottest flame. These gases 
all contain carbon. and everyone 
knows how sooty an acetylene flame 
can be. If an excess of oxygen is 
used, the metal is oxidized; if too 
little is used, carbon enters the alloy. 
The skilled operator can produce a 
very effective weld by this means, 
however, for at a medium point the 
nitrogen of the air is kept out by 
means of the stream of burning gas. 

Recently Dr. Irving Langmuir of 
the General Electric Research Lab- 

oratories has developed an exceedingly 
interesting and important new system, 
combining the advantages of the gas 
and arc methods, with an entirely new 
point of superiority. 

It has been known for a good many 
years that hydrogen gas is normally 
composed of a swarm of molecules, each 
molecule containing two atoms. The 
chemist represents hydrogen gas as Hz, 
just as he represents two atoms of 
hydrogen in sulphuric acid as H,SO3. 
The hydrogen atom alone is represented 
simply as H. 

Recently Dr. Langmuir succeeded in 
producing (Continued on page 358) 
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How to Build a SCOUT 

IN this picture the authors of our secondary glider con- 
struction series appear with the leading light, bar 

none, of American gliderdom-to wit, William Hawley 
Bowlus, builder of sailplanes, holder of the American 
soaring record and chief co-operator in Colonel Lind- 
bergh's course in soaring flight. . . . The photograph 
was taken on the occasion of Mr. Bowlus' visit to Syra- 
cuse, where Herr Martin Schempp (right) serves as in- 
structor for the Syracuse Glider Club, an organization 
of which Lieutenant Reynolds (left) is an outstanding 
member. 

THE leading edge of the wing is next to be considered. 
It is important to maintain this section of the airfoil 
under flying conditions. Thin plywood is ideal for this 

purpose and is used quite extensively. We find that No. 40 
weight binder board can be used as a leading edge covering 
when it is properly treated and applied. This binder board 
is a tough cardboard furnished by 
paper supply companies. It can 
be cut in sheets long enough to 
reach between three ribs and wide 
enough to extend from the top of 
the front spar around to the lead- 
ing edge of the wing and be se- 
cured to the bottom of the same 
spar. It is best to coat the whole 
inside area of these sheets with 
waterproof glue and fasten them 
to the leading edge while the glue 
is wet. /"x21 gage brass nails 
can be used to hold them in place 
and strips of muslin soaked with 
glue can be neatly stretched over 
the crack where they join each 
other. This makes a very smooth 
leading edge of surprising 
strength. After the glue is dry 
a coat of spar varnish can be applied to the outside surface 
to further weatherproof it. 

The entire wing panel should now be braced with No. 30 
piano wire which is tightened by small standard airplane 
turnbuckles. The turnbuckles are fastened to the metal 
fittings on the front spar where they are easily reached for 
adjustment. Double wires and metal fittings should he in- 
stalled in the last two sections at the wing tips. The fittings 
should have at least 2/" space up and down between them. 
This forms a type of box bracing that is light and very 
rigid. The method of bending and forming the hard wire 
ends is shown step by step in a drawing of this operation. 
Slip two spiral ferrules, made of No. 30 piano wire, on each 
bracing wire before the bending is done so that they can be 

Here is a side view of 
ing the major 

the SCOUT Secondary Glider, show - 
dimensions from this angle. 

This Is the Second Article of a 
First Covered the Construction of 
ries the Building Process Through 

Cockpit, the Launching 

By Lieutenant H. A. Reynolds 

slid in position when fastening the wire to the metal 
fittings and turnbuckles. These spiral ferrules can be 
purchased ready made from airplane supply companies. 

Secure four aluminum aileron pulleys of 4" diameter. 
These pulleys should be mounted into two sets of strap 
and hinge mountings as shown in the aileron pulley 
drawing. Each aluminum pulley is pivoted in a strap 
side sheave which is bent from a single strap of No. 14 
carbon steel and held in shape by two rivets. Hinge 
plates are cut from No. 14 carbon steel and drilled for 
the pulley sheave clevis pin. The hinge plates are also 
drilled with a ;4" hole for bolting to the spar. One 
set of two aluminum pulleys is bolted to the inside of 
the front main spar in such a position between the ribs 
as to be clear of the bracing wires. A spar plate of No. 
14 carbon steel is used as a spacer for the mounting 
bolts. This serves in place of washers under the nuts 
on the opposite side of the spar. The pulleys should not 
bind in any way and their strap mountings should move 
freely up and clown in the hinge plates so that the 

pulleys and the aileron cables will be in perfect alignment at 
all times. 

The center section of a glider should be constructed with 
great care as it is the junction which serves as a landing 
gear and attachment point for wings and tail. The glider 
pilot's life may depend on the type of work incorporated into 

this important part 
of the machine. 

The exact shape 
of the center sec- 
tion is drawn on 
the floor and small 
blocks of wood 
nailed along the 
lines, so forming a 
large jig. Spruce 
beams are provided 
23/4"xl%" cut to 
the various lengths 
shown in the center 
section drawing, 
and fitted into the 
jig on the floor. 
Triangular spruce 
blocks are sawed 
out and fitted at the 

different joint positions in the cabane and runner as repre- 
sented by clotted lines in the drawing. The runner proper 
is formed of 13/" square spruce strips held in shape by 
spruce uprights which are secured by triangular spruce 
blocks carefully fitted and glued in their respective places, 
so that they afterwards meet with the bulkheads of the cock- 
pit (see cockpit drawing for measurements). This runner 
will be required to stand many repeated hard strains in 
gliding service and we cannot emphasize too strenuously the 
importance of securing each connection as strongly as pos- 
sible. Sound, well -glued joints are a necessity in a tough 
runner. 

The sides of the runner and also the sides of the cabane 
(the pointed top of the center section) are next covered with 
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Secondary Glider 
Glider Construction Series.... The 
the Wings. The Present Article Car - 
the Center Section with Its Closed 
Hook, Elevators, and Rudder 

and Herr Martin H. Schempp 

plywood. The European Wood Prod- 
ucts Co., Inc., 404 Fourth Ave., New 
York City, sells a 332" birch plywood 
in 40"x48" panels. The plywood can 
be sawed into shape and glued into 
place, where it is held by %x21 flat 
head wire nails driven in about 1" 
intervals from each other. The nails 
simply hold the plywood firmly in 
place while the glue is drying. To 
protect the runner in landing, an ash 
skid 2%"xy2" and about 7' long is 
screwed on. Mark with a pencil on 
the plywood the exact position of all 
the uprights and blocks in the runner 

7'hc center section as the authors 
built it is shown in titis picture. 

facilitate attaching fittings and 
na_alkheads later on. 

Four light bulkheads are next con- 
structed of spruce strips %"x/" and 

/16" plywood glued and nailed on 
both sides. They are secured to the 
runner which fits into their opening at 
the bottom. The measurements for 
placing the different bulkheads on the 
runner are given in the drawing showing the longeron loca- 
tions in the fuselage and must match with the pencil marks on 
the plywood. The longerons are '4"x.4" spruce strips glued 
and nailed into place onto the bulkheads, using large tri- 
angular plywood gussets for stiffening the joints, as shown 
in drawing. The long longerons which form the rounded 
nose of the fuselage should be steamed to take the smooth 
bend necessary to form them without splitting or breaking. 
It is a good plan to steam these strips and then bend them 
to shape between large nails driven into the floor to hold 
them in correct shape while drying. Glazed cardboard, such 
as is used for store window display signs, is next glued 
and nailed around the front of the fuselage running back 
to the second bulkhead. This cardboard is given a coat of 
spar varnish on both sides as soon as its attaching glue is 

111. IM11.1MIMIL 

ASH SKID 

SPACE 
FOR 

PILOT 

II II 

l"--14zii f8!--"IC1 162-R 2Z"-{k 
7- z z 

210-21 

BULKHEAD 

LONGERON 

GUSSET JOINT. 

3"-4-3=i'- 

4 i" 

BULKHEADS 

1áh 

°9¡ ¡_ 1 SPRUCE STRIPS WW2." 
láf' b PLYWOOD ON 130TH SIDES 

In these draw- 
ings appear the 
forms and di- 
mensions of 
the center sec- 
tion and the 
closed cockpit 

which gives 
the SCOUT 

its iessened résista ace and superior 
gliding angle. 

thoroughly dry. This cardboard will 
prevent the cloth which is later applied 
from sagging and forming pockets. 

The wire attachment metal fittings 
can next be made and fastened onto the 
center section. The pilon clamp No. 
9 is made of carbon steel. This is one 
fitting and is bolted to the top of the 
cabane with %" machine bolts. The 
holes which receive the steel wires 
holding the wings should be bushed 
with copper. The front flying wire 
clamp No. 8-a is made of carbon steel. 
It consists of two halves with two 
strengthening strips which are bolted 
on each side of the main 23/"x13/" 
spruce upright where it fits inside the 
runner. Three %" machine bolts 
passing clear through the runner at 
this point hold this fitting in place. 
Place this fitting well towards the skid 
so that the flying wires will not bear 
against the bulkheads or longerons. 
The holes for the front flying wires 

should be bushed with copper in this fitting also. 
The rear flying wire clamp No. 8-b is made of carbon 

steel. It is located at the lower end of the long 2VS"xlV" 
spruce upright where it joins the rear end of the runner. 
This is made in two halves and is bolted on each side of the 
spruce and plywood member with /" machine bolts, running 
clear through the wood. 

The launching hook is cut from s" thick carbon steel to 
the form and dimensions shown in the drawing. This hook 
fits snuggly in a slot sawed in the nose of the runner wood 
work to receive it. It is held by three /" machine bolts. 

The rudder bar is made of ash. Dimensions are given for 
a rudder bar which will be a very snug fit inside the cockpit. 
The builder may shape it short enough to allow full free- 
dom of movement for the (Continued on page 364) 
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v 

The Avon station of the Cleveland Electric 
Illuminating Company, shown above, has 
an installed capacity of 140,000 kilowatts 
and will be enlarged as the demand requires. 
The three turbo -generating units pictured 
have a rating of 35,000 kilowatts each. The 
plant is located on the shore of Lake Erie, 
23 miles west of Cleveland's public square. 

With 24,000 square feet of floor space, 
this hangar erected by the Austin Com- 
pany at Cleveland's airport has but a 

single supporting pillar. The entire 
structure is built on the cantilever plan. 
The cantilever doors move out of the 
way in eight seconds, and can be oper- 
ated either independently or en masse. 

The Austin Company has made an 
international name for itself by its pro- 
duction of buildings complete, and has 
been engaged by the Soviet Union to 

erect an entire industrial city. 

Cleveland 
a Scientific Glimpse 

St. Louis Was the Sub- 
ject of Last Month's 
Scientific Glimpse. 

Next Month- 
Los Angeles i 

Along the Cuyahoga River, which bisects the 
city, Cleveland has an industrial Valley of 
Ten Thousand Smokes. This view of a car 

unloader at work is typical. 

Above is pictured a workman welding a stator 
frame by the electronic tornado method, a proc- 
ess developed by the Lincoln Electric Company. 

At iN (la Park is lo- 
cated a three-story 
photcmetric labora- 
toryy, where thou- 
sands of reflectors 
and accessories used 
in electric illumina- 
tion are tested an- 
nºtalli. Nela Park 
is the home of the 
Mazda lamp in 

Cleveland. 

Characteristic of the service it 
represents, the Ohio Bell ell Tele- 
phone Company has built this 
fine modern structure to house 
its Cleveland headquarters... . 

The slotted effect in front per- 
mits maximum light and carries 
ont the vertical lines needed in 
the skyscraper form. The de- 
sign of the building reminds one 
of the Fisher building in Detroit, 

just up the lake a ways. 

In the Mazda 
Testing Labora- 
tories shown at 
the left, thou- 
sands of electric 
lamps burn con- 
tinuously, day and 

night. 
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Here is the schematic diagram of 
the Supersonic short-wave adap- 
ter. The posts marked "Ant." and 
'Gnd." connect with the antenna 
and ground posts of the broadcast 

recciz'er. 

IF someone handed you a gadget. 
whether you knew anything about 
radio or not, and told you to plug 

into your present radio receiver, pull 
in London, Eindhoven, Holland, or 
possibly Tokio, Japan, you'd probably 
be more than delighted with it. You'd 
get all the thrills that the short-wave 
fans have been boasting of, and in 
addition you'd need no additional re- 
ceiver. You can have such a gadget if 
you care to build this "Supersonic" 
short-wave adapter. 

Previous to this time, available short- 
wave adapters or converters have 
plugged into the detector tube socket 
of the broadcast band receiver and util- 
ized the audio stages for sufficient am- 
plification. This procedure has been 
found slightly less than satisfactory, 
due to a multitude of technical reasons 
which might best he described in a 
treatise of the most scholarly type. 
Take our word for it, though, they're 
not so hot. 

The Supersonic short-wave adapter 
works on a principle similar to that of 
the long -wave super -heterodyne. That 
is. the incoming radio frequency wave 
is heterodyned and changed to a longer 
wave in the midst of the broadcast 
band, and the radio frequency stages 
of the broadcast receiver are used as 
an intermediate frequency amplifier. 
This principle makes use of that part 
of your broadcast band receiver which 
just didn't exist when you plugged the 
short-wave adapter into the detector. 
In doing this it eliminates the "hash" 

This is the front view of the 
Supersonic short-wave adapter in 

its completed form. 

usually heard in the loud -speaker when 
the short-wave converter was doing its 
stuff. 

The circuit consists of a detector or 
mixing tube coupled to an oscillating 
tube circuit, the output of which feeds 

Plug It In ! 
Get Those 
Short-Wa ve 

Stations! 
By Volney D. Hurd 

The Supersonic Short -Wave 
Adapter Plugs Into the Ra- 
dio Frequency End of Your 
Receiver and Brings in the 
Short -Wave Stations. Four 
Plug-in Coils Enable It to 

Cover 14 to 115 Meters 

DATA FOR COIL WINDING 
ANT COIL OSC. COIL 

osimmgo jIvm 
-- 

I 

Uli C .. 
2 I 

¡ 16 3 5 4i i-- 2.-9-i i'.-._ 2.--.-i 
COIL 

NO 
ANT 

COIL 
OSC.COIL 

TOP BOTTOM 
A 5T 3T 2T 
B 7T. 4T 3T. 
C 13 T. 7T 6T. 
O 25 T. 13T 12 T. 

ALL COILS WOUND WITH N216 E.WIRE 

If the builder cares to wind his 
own coils, he will find complete 

specifications given above. 

into the first radio frequency stage of 
the broadcast band receiver. A small 
series condenser couples the antenna to 
the detector circuit, permitting the use 
of antennae of various lengths. This 
condenser can in turn come in at a tap 
on the coil or on the grid end. 

A simple coil only is needed here. 
This is tuned by a small variable con- 
denser of the 270 -degree type, permit- 
ting dial action for three-quarters of a 
revolution. This gives a very desirable 
separation of stations and provides for 
easy tuning. The regular condenser 
and grid leak are connected in the usual 
manner. 

The oscillator circuit is one detail 
which caused the designer considerable 
trouble in his development work. It 
works extremely well at all wavelengths. 
The usual grid -coupling methods were 
tried, but the short waves played all 
sorts of tricks; absorption points and 
the tuning of the oscillator affecting the 
tuning of the input circuit were cont- 

R, 

C2 

L4 C! 

R.F.C. 

SW. 

ANT 

GND 

F F PLATE 

Current supply front your elec- 
trically operated receiver may be 
used on the Supersonic. The leads 
from the adapter go to a special 
base plugged into the detector 
socket of the broadcast band set. 

mon faults. Finally, the coupling of the 
plate was accomplished wilt a special 
coupling coil, or rather a pair of coil. - 
wound on a common form. 

The only variable element entering 
into the unit is the resistance R2, which. 
by controlling the plate voltage of the 
oscillator, also governs the amount of 
energy transferred to the detector. This 
is particularly useful in clarifying music 
received from short-wave broadcasters. 

Although with a 199- and a 222 -type 
of tube the amount of "A" battery con- 
sumption is very small, and in spite of 
the fact that two small dry cells will 
supply the plate voltage for quite some 
length of time, an AC version of the 
Supersonic adapter is shown. In order 
to utilize the current supply from you. 
broadcast band receiver, it is necessary 
only to connect the various battery lead 
to the prongs of a socket which fit> 
over the prongs of the regular tube 
base. The detector tube is best suited 
as a source of current, for the usual 
detector plate supply is 45 volts. A 
suitable resistance across the plate lead 
will give the necessary current supply 
for the screen -grid. Titis factor will, 
of course, depend on the potential of 
the plate supply. In the case of obtain- 
ing the supply from the detector tube, 
a resistor of 1000 ohms will suffice. ... This is only a suggestion, and one 
may have to juggle the arrangement 
around before smooth performance is 
obtained. 

(Continued on page 377) 

Compact and neat is the Super- 
sonic adapter viewed behind the 

panel. 
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Because it is attractive, 
east to krep clean, and 
deadening to sound, li,!oleum pre- 
sents a practical floor covering for the nursery. 
Courtesy- Congoleum-Nairn, Inc. 

ow -Take the Floor 
This is the sixth article in our Home Improvement Series by S. Gordon Taylor. The 
first, which appeared in our March issue, dealt with Basement Improvement; the second 
(April) covered Insulating the Home; the third (May) dealt with Roofing;, the fourth 
(June) was devoted to Paints and Decorations; the fifth (July) to Bathrooms. The 
September article will deal with Fireplaces and Heating Equipment. Wiring will be the 
subject in October. 

By S. Gordon Taylor 

THE selection of flooring 
materials for new homes 
and the treatment of floors 

in existing homes have in recent 
years presented real problems to 
the home -builder and the home- 
owner. In the clays of the overall 
carpet the problem was simplified. 
But with the floors partially ex - 

A linoleum pattern that simulates wide 
planks for an old English roost. 
Courtesy Congoleum-Nairn, Tnc. 

Random lengths and widths give -an 
of informality _to this antique 

floor of pegged maple planks. 
Courtesy_ National Association of Lumber 

Manufacturers. 

posed by rugs, the problems de- 
veloped. Not only do exposed 
floors become an integral part of 
the room and of its decorative 
scheme, but they become subject 
to the hardest kind of wear. 

A practical floor for present- 
day conditions is one that blends 
with its surroundings. provides an 
attractive background for fur- 
nishings, is wear -resisting and 
easy to keep clean. In the aver- 
age house its cost will be an im- 
portant consideration. Therefore 
wood is admirably adapted for the 
flooring (Continued on page 374) 

Spreading waterproof cement in 
SCUMS and under edges of lino- 

leum to seal the open- 
ings. 

Courtesy Armstrong 
Cork Company. 
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The Man Who Rocks the Deep 
By Muriel Cameron Bodkin 

Dr. Sperry Has Invented the 
Gyro -Compass, the Gyro Air- 
plane Pilot, and the Gyro Ship 
Stabilizer, Which Not Only 
Resists the Ocean's Waves but 
in a Calm Sea Can Roll the 

Boat and Make Waves 

ACHILD'S top 
whirled on the 
nursery floor, and 

three small boy's 
crouched before it. On 
and on it spun, weaving 
its spirals so fast that 
the spokes of the little 
gyroscopic wheel were 
lost in a flashing disk. 
This was the finest top 
in the world. Their 
father had sent for it 
all the way to Germany. 
While the children mar- 
veled at the toy, their 
father, Elmer Sperry, 
noted once more the 
four gyroscopic prin- 
ciples that were to 
revolutionize several 
industries ; (1) the part 
played in the device by 
the gyroscopic "muscle," 
(2) the directive power of the gyro- 
scope, (3) its persistence in plane and 
(4) its ability to multiply angular 
velocity. Although various inventions 
have been developed along other lines, 
exploiting gyroscopic functions, these 
four fundamental properties remain the 
same. 

The problem of the magnetic compass 
on warships was one that defied solu- 
tion. Guns act as magnets; whenever 
they were fired, the great swivel move- 
ments sent the sensitive little magnetic 
needle quivering. The attraction ex- 
erted by these big guns often reversed 
magnetic conditions, rendering the 
compass practically useless. It was plain 
to Inventor Sperry that under the con- 
ditions, the only compass possible had to 
be a non-magnetic wheel. He began 
work on a gyroscopic compass, using a 
wheel of considerable weight, which, 
spinning at high speed, acted as the 
meridian seeking element instead of the 
familiar magnetic needle. No minute 
point such as suspends the magnetic 
needle in the ordinary compass could 
support this heavy gyro. How was this 
great mass, approaching 100 pounds, to 
be hung so that it could function with 
the freedom of the compass needle? 
This was one of the major problems 
that confronted the scientist. Another 
almost as difficult to solve lay in adapt - 

The Sperry gyro- 
stabiliser shown 
above is one of the 
largest ever built. 
In action it enables 
a 20,000 -ton ship to 
maintain au erect 

position in defiance of 
the roughest storm ... 
Inventor Elmer Sperry 

appears at the left. 
Below-Dr. Sperry ex- 
plains the principle of the 

gyroscope to Viscount Shibusawa of 
Japan. 

ing the gyro -compass, as Dr. Sperry 
termed his device, to select the very 
small angular velocity afforded by the 
earth's rotation, rejecting at the same 
time the large angular velocities of the 
rolling and pitching of the ship. The 
gyro -compass could depend solely on the 
1/14,000 of a radian of angular velocity 
per second of the earth's rotary action. 
Most of the powerful gyroscopic reac- 
tions have available many radians of o« 

angular velocity to produce results. 
These two paramount considerations 
had to be disposed of before the scien- 
tist could tackle the problems of damp- 
ing and suppressing other disturbances 
affecting the perfect functioning of his 
invention. 

Sperry Gyroscope Company, Inc. 

With the completion of the gyro- 
compass, Dr. Sperry realized that his 
invention could be adapted to other 
services as important. It was made to 
serve as a complete azimuth base for 
automatic fire control for ordnance on 
battle ships, for the automatic control 
of gun turrets, mounts and range 
finders; for the automatic steering of 
ships through the gyro -pilot which the 
sailors nicknamed "Metal Mike." It 
was used to record the course of a ship. 
marking every change of the course 
with an accuracy of 1/6 of a degree, 
plotted against chronometer time. 

The gyroscopic ship stabilizer, as 
perfected by (Continued on page 366) 

The photograph below shoe's Dr. 
Sperry inspecting a detail of one of the 
gyroscope mechanisms in his laboratory. 
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One of the nine great 
sections forming the 
mid -portion of the De- 
troit -Canada Tunnel, 
under construction at 

Ojibway, Ontario. 

DETROIT, the auto- 
mobile capital of the 
world, again is blaz- 

ing new trails of automotive 
usefulness with the Detroit 
and Canada Tunnel, now 
being constructed tinder the 
Detroit River, between that 
city and Windsor, Ontario. 

The Detroit tube has been 
under construction for the 
past two years. will cost in 
the neighborhood of $25.- 
000,000, and is scheduled 
to open late this Fall. It 
will be the first international 
vehicular tunnel ever con- 
structed and is designed to 
bring the downtown dis- 
tricts of Detroit and the 
Canadian border cities area 
within three minutes' trav- 
eling time of each other. 
On both sides of the river 
the terminals are located in 
the business districts. 

Another Bi m Traffic 
Pipe Down 

I ATE this Fall a stream of motor traffic will A: 
begin to pour through the mile -long vehicular 

tunnel connecting Detroit with Canada beneath 
the Detroit River. The new tunnel has three 
traffic lanes-one for emergency use-and will 
handle 1,000 vehicles an hour. It cost $25,000,000 
to build, and it will bring the downtown districts 
of Detroit and Windsor, central community of the 
Border Cities group, within three minutes' drive 
of each other. 

International Tube 
Will Accommodate 

Motor Vehicles 
Between De- 
troit and Cana- 
dian Border 

Cities 

By 
Harvey 

Klemmer 

Heretofore automobile 
traffic crossing the Detroit 
River at this point has been 
compelled to use the ferry 
system. Although the ser- 
vice has been excellent-as 
ferries go-traffic conges- 
tion has grown worse and 
worse, so that the trip has 
been avoided by many thou- 
sands of motorists. Now all 
that stands to be changed 
by the new mile -long auto- 
mobile subway from the 
heart of Detroit direct to 
the heart of Windsor. 

The new tunnel measures 
just one mile from street 
level to street level. It car- 
ries a 22 -foot roadway. 
allowing for one lane of 
traffic in each direction and 
an extra lane to spare for 
emergency use. The capac- 
ity will be 1,000 vehicles 
(Continued on page 356) 

The Detroit terminal of the international tunnel lies within 
one block of two of the city's major business and traffic lanes. 

Titis composite photograph conveys an idea of the method 
used to build about 1,700 feet of the new tunnel. 
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In the 

pot light of Science 
The giant 
mooring 
mast for the 
British Di- rigible, 

R-100. 

The controls by 
means of which 
the R-100 will be 
moored are shown 
above. These controls 
operate the huge 
drums which .Fill 
connect br cable with 

the dirigible. 

Boy Builds First Dollar Car 
ATWELVE - year - old 

Philadelphia youth, Robert 
Dodge, now seems to have the 
distinction of being the first 
hoy motor manufacturer. He 
is shown here seated in his car 
which cost him less than a 
dollar to make. The car has 
been named Three Horse, be- 
cause a small three horsepower 
engine is used to drive it. The 
engine itself is located directly 
in front of the driver, and the 
power it develops is communi- 
cated to the rear wheels by a 
chain and sprocket construc- 
tion. Robert Dodge is the son 
of Kern Dodge, a former president of 
the American Society of Mechanical 
Engineers. 

Chemicals and Water Make Suitable Ice for Skating 
HE first American demonstration 

1. of a new invention known as Opal 
ice was recently given in New York 
by Max Heinrich Gurth, an engineer of 
Berlin. He is shown in the photograph 
here explaining the features of this in- 
vention to Frieda Peterson, a noted 
figure skater. A chemical mixture, the 
nature of which still remains a secret, 
when mixed with water produces a hard 
surface which can be skated upon the 
same as real ice. It is said that this 
chemical combination can be manufac- 
tured at a fraction of the cost of real 
ice. There is no upkeep to a skating 
rink made from this product. Opal ice 

can be used the year round. It does not 
melt even in the warmest lands, and 
there is no difficulty in resurfacing. In- 
asmuch as the product congeals at the 
ordinary room temperatures, costly re- 
frigeration systems are not needed. 

In Stuttgart, Germany, a large chemi- 
cal ice rink has been built, which is in 
daily use. This rink measures 165 by 75 
feet. The laver of artificial ice is less 
than three inches thick. Should the 
product become available on the Amer- 
ican market, it is very likely that many 
basements will be converted into skating 
rinks so that habitues of the sport can 
indulge in the pastime. 

The Latest in Dirigible Mooring 
Masts for R-100 

ANEW mooring mast has been 
erected at St. Hubert, Quebec, at 

which the giant British Dirigible R-100 
will be tied after it reaches Canada 
following its flight across the Atlantic. 
This mooring mast is the latest scien- 
tific development of its kind. It is 210 
feet high, and inside the central cone 
water, gas and electric mains run to the 
top. From this point connections can 
be made to serve the dirigible with 
supplies. At the top are electric con- 
trols which communicate directly with 
the giant winch on which the cable is 
wound. The mooring cables will be 
paid out on the ground, and when cables 
are eventually released from the R-100 
as it reaches the St. Hubert airport, the 
two will he connected together and the 
dirigible will he slowly drawn to its 
anchorage at the top of the mast. 

twelve -fear -old boy was able 
to build a complete motor -driven 
automobile, that he could ac- 
tually lise, for the sum of less 

than a dollar. 

You can wow have your ice 
rink poured for you, and you 
need not have a refrigerating 
plant to keep the artificial ice in 

fit shape for skating. 
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Rocket Auto Uses Oxygen and Gas 

GERMANY is still experimenting 
with rocket automobiles and 

rocket planes. The readers of this pub- 
lication will well remember the descrip- 
tions of rocket cars and their operation 
which have been given heretofore. It 
will be recalled that one of the pioneers 
in rocket propulsion is Max Valier, who 
together with Dr. Paul Heylandt de- 
veloped the latest style, which instead 
of using gunpowder to generate the 

And Now We'll Radio the 
Moon 

ARADIO signal will soon be sent 
to the moon, but Dr. A. Hoyt 

Taylor, superintendent of radio at the 
Belleview Naval Research Laboratory, 
who is going to send this signal, does 
not expect an answer. You wonder what 
can he the purpose of such an attempt? 
Dr. Taylor wishes to determine if there 
is an electrically charged layer in the 
upper atmosphere which would keep 
radio waves from escaping the earth. 

The new type of rocket car which 
was given its first trial run in 
Germany not so long ago burns a 
mixture of liquid oxygen and 
gasoline. The photographs show 
the car receiving its oxygen sup- 
ply from a domelike oxygen tank 
in back. of it, and below the car 

in ifs first attempted run. 

gas that is to be employed in driving 
the car, uses a mixture of liquid oxy- 
gen and gasoline. The explosion of 
these two substances is supposed to re- 
sult in a more positive drive that will 
be more constant than one obtains from 
gunpowder, and that can be increased 
or decreased in its violence. This regu- 
lation allows for a change in speed, 
not possible with gunpowder. 

Blow Into This Apparatus 
and Test Your Heart 

HOW is your heart? We don't mean 
to be slangy. We are referring 

this sentence to the individuals who had 
their hearts tested by a new and simple 
little device that attracted much atten- 
tion at the annual meeting of the Amer- 

ican Physical Society when they met in 
their session at the Bureau of Standards 
in Washington. As the photograph il- 
lustrates. the mechanism is very small. 
You grasp the tube, hold it to your 
lips and blow into it. It has been claimed 
that heart ailments of relatively minor 
importance can be detected, and the 
mechanism will even determine slight 
heart conditions that might eventually 
reach a very serious stage if they were 
left untreated. The instrument was 
demonstrated by Dr. P. V. Wells. 

Your Home Is Quite Unsafe 
IN a set of figures compiled by the 

Metropolitan Life Insurance Com- 
pany relating to non -fatal accidents, 
it has been found that the home is 
positively the worst possible place to be 
in. In a report from twenty-two Visit- 
ing Nurse Associations, out of 6,585 
cases of non -fatal accidental injuries 
treated by them last year, 46 per cent 
occurred while the victims were en- 
gaged in domestic pursuits, 45 per cent 
occurred in public places, and only 9 
per cent happened when the people were 
at work. Nearly twice as many people 
were scratched or cut in the home than 
anywhere else, and more people were 
accidentally injured by falls at home 
than by automobiles. More than four 
times as many children under five years 
of age were injured at home than in 
public places. The most common acci- 
dents were slipping in the bathtub, 
tripping on a rug, falling off chairs or 
stepladders, or burning oneself with a 
lamp, match or tea kettle. 

Twisting a Two -Inch Steel 
Bar by Hand 

IF you were given a two-inch steel 
bar and asked to twist it, you would 

probably consider the task impossible. 
Yet, in the photograph here, Miss Ruth 
Hillman is actually twisting a two-inch 
solid steel bar without seeming to exert 
any pressure. The bar in this instru- 
ment is rigidly locked at the bottom 
where it is set in a steel base. Mirrors 
are set on the apparatus in such a way 
that the product becomes a Michaelson 
angle interferometer. By looking into 
the tube, the spectator can see that 
the hands of light and dark areas change 
their positions when the steel bar is 
grasped and twisted. The instrument is 
so sensitive that it will easily measure 
a movement of a fiftieth of a millionth 
of an inch. Such supersensitive mea- 
suring instruments bring science down 
to a point of extreme exactness. When 
we can today measure the sag that 
takes place when a fly alights on a sec- 
tion of railroad track, we'll say it is 
getting down to a fine level. 

www.americanradiohistory.com



August, 1930 Science and Invention 319 

Largest Canal Lock in the 
World 

FOR sixteen years the locks of the 
Panama Canal were considered to 

be the largest in the world. Now they 
have had to yield that honor to the 
locks on the North Sea Canal at 
Ymuiden. The new lock here is 1.312 
feet long and 164 feet wide. The Gatun 
lock in Panama is 1,000 feet long and 
110 feet wide. The new lock will en- 
able the largest of passenger vessels 
to reach the docks of Amsterdam and 
engineers are confident that for many 
years no ship will be built too wide to 
enter. The Dutch claim to the origina- 
tion of lock construction is disputed by 
Italy, which states that two of its en- 
gineers first invented lock constructions 
in the year 1481. In engineering circles, 
greater emphasis is laid upon the width 
of lock construction than length. There 
are some locks that are longer but none 
as wide as the present world's largest. 

This Six -Cylinder Gasoline 
Engine Runs 

T the Motor Boat Show in Chicago, 
an exhibit that attracted a great 

deal of attention was a very small six - 
cylinder gasoline engine that was com- 
plete in every detail. This gasoline en- 
gine was fitted with carburetor, gene- 
rator, magneto, distributor and oil 
pump, and what is more, it worked. In- 
stead of compressed air, the motor 
burns gasoline just the same as the orig- 
inal after which it was patterned. The 
motor has a three-quarter inch bore 
and a one -inch stroke. Tests have indi- 
cated that it develops one -quarter horse- 
power. The entire construction was 
made by hand by C. FI. Buchman, a 
Chicagoan who is now a student at the 
University of Illinois. It took him five 
years to complete the job, but you will 
admit .it is a creditable piece of work. 
The photograph shows Miss Ethel Reed 
holding the exhibit. It is just such 
models as this that make excellent en- 
tries in the model trophy contest con- 
ducted by this magazine. So if you are 
a model enthusiast, don't fail to enter. 

All the Thrills of Gliding Without Leaving the Ground 

AND here folks we have what the in- 
ventor, Harry T. Nelson, who was 

in the U. S. Air Service during the 
World War, and is now a member of 
the Dallas Flying Club, at Dallas, 
Texas, calls a Bike -O -Plane or a Glide - 
0 -Bike. As the photograph shows, the 
device consists of an ordinary bicycle 
to which is attached a set of wings and 
a tail. When driving the bicycle for- 
ward, the lift on the wings and the 
downward pressure against the con- 
stantly elevated tail, combine to lift 
the front wheel of the bicycle into the 

Testing the Toughness of 
Meat 

E would not suggest that the 
average housewife purchase an 

instrument of this nature and take it 
with her on every shopping trip to 
the butcher's. Yet, if this were done, 
some butcher stores would soon close 
their doors. Just imagine ordering a 
steak and being positively assured of 
its tenderness. What a boon that would 
be to the housewife, and what a salva- 
tion to the lowly male coming home 
with his Saturday night's pay envelope. 

K. F. bhraszer 
testing a piece of 
meat for tender- 

ness. 

The device in question is as yet in the 
experimental stage, but it is being used 
by the scientists of the Department of 
Agriculture to compare the tenderness 
of meat produced in different parts of 
the country under different natural en- 
vironments. Eventually, the meat on the 
table might he better. Those butchers 
who are anxious to please their cus- 
tomers will insist on a territorial stamp 
on each quarter of beef. When using 
the instrument, a sample of the meat 
is placed in the machine and the scale 
measures the amount of pressure re - 
(mired to force a knife through it. 

air. Thus, the front end of the hike 
is gliding along, while the rear wheel 
remains on the ground and furnishes 
the power. When in this position, lateral 
control is maintained by operating the 
front wheel, which is connected to the 
steering arrangement on the tail. The 
wings and tail of the construction are 
quickly detachable, and the bicycle can 
then be used in the regular way. The 
Glide -O -Bike offers a means of giving 
a young boy a half -way feel of the air. 
By increasing speed, the front of the 
bicycle is made to rise. 

Television Included in New 
Radio 

S OM THING a little different along 
the line of television receivers vas 

recently demonstrated at the North- 
western University circus. This receiver 
is fitted for the reception of both sound 
and television broadcasts. The outfit dif- 
fers from the usual run of television 
receivers in that a screen mounted on a 
pedestal is placed in front of the re- 
ceiver when the television images are 
to be viewed. The lens near the top 
of the cabinet projects the images on 
this translucent screen. There are 
two complete receiving outfits, either 
of which can be tuned to receive the 
broadcast. One is intended primarily 
for short waves, and the other for 
regular broadcast frequencies. 
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Air Ferries Land on Huge Floating Button 

Painting Submarine Views on Dry Land 
MISS DOROTHY BECK, of Liver- 

more, Calif., an amateur artist, 
has been traveling around the world 
making a collection of submarine 
paintings. She uses neither a 
diving bell nor a helmet, 
but does all of her work on dry 
land. Instead, she has had im- 
provised for her an upside-down 
periscope. Two mirrors, placed 
at an angle of 45 degrees at both 
ends of a wooden tube, give her 
a perfect view of what is going 
on in the holes between rocks. 
She claims that in the water in 
these holes one can secure the 
best views of still and strange sea life. 
She is shown here spying on denizens of 
the deep along the tropical shores of 
Ceylon, and painting the scene. 

Umbrella Houses Camera Tripod 
BECAUSE it is cumbersome to carry 

a camera tripod, especially when an 
umbrella also may have to be carried, 

A tripod that folds into the hollow 
shaft of an umbrella, is a Unique 

foreign invention. 

a recent foreign invention takes the 
form of a combination of the two ar- 
ticles. Telescopic legs of the tripod can 
be folded together and concealed within 
the hollow shaft of the umbrella. The 
umbrella itself cannot be misplaced be- 
cause it is integral with one of the legs. 
The photograph here shows the combi- 
nation when ready for use. 

HE most novel airplane landing 
field in the world was recently in- 

stalled by Air Ferries, Ltd., at the San 
Francisco, Calif., terminal. This has 
been nicknamed "the Button" by pilots 
operating the ferry. The Button is a 
large, floating field 500 feet wide, which 
is moored in place by suitable anchor- 
ages and heavy cables. The amphibion 
planes operated by this company come 
to rest on the water near the Button and 
then taxi toward the floating landing 
platform. By their own power, they 
crawl right out of the water and dis- 
charge their passengers on the 500 - 
foot floating circle. This device has 
been constructed at a cost of $10.000. 
It is likely that as air travel comes into 
its own, the waters surrounding any 
city of appreciable size will be clotted 
with floating islands such as the one 
here illustrated. 

Pluto Is Name of Planet X 
SCIENTISTS of the Lowell Obser- 

vatory have selected the naine Pluto 
for the recently discovered Trans- 

Neptunian Body which was 
heretofore called Planet X. 
The name Pluto is symbolic of 
the comparatively dark and dis- 
tant regions through which 
Planet X rides in its orbit about 
the sun. It will be remembered, 
by the readers of this publica- 
tion, that Dr. Percival Lowell, 
founder of the observatory, pre- 
dicted the existence of Planet X 
sixteen years ago. The an. 
nouncement of the new name was 

made by Roger Lowell Putnam, trustee 
of the observatory and a nephew of the 
founder. Mr. Putnam said that he felt 
the line of Roman Gods for whom other 
planets are named should not be broken, 
and while the name of Minerva, the 
Goddess of Wisdom, would have been 
the choice, the suggestion was set aside 
because of the fact that an asteroid had 
borne that name for many years. The 
naine Cronus, the son of Uranus and 
the father of Neptune, was also sug- 
gested. The American Astronomi- 
cal Society and the Royal Astronomical 
Society were informed that henceforth 
the Planet X would be known as Pluto. 

Electrically Operated Police Whistle for Traffic 
AT SCOTIA, a suburb of Schenec- 

tady. N. Y., police whistles have 
been installed that sound a shrill blast 
just before the traffic signal lights 
change color. These devices are oper- 
ated either electrically or manually, or 
may be automatically released by a 
mechanism within the base of the whis- 
tle itself. A piston contained in a cylin- 
der is released by an electro -magnet, the 
resulting blast of air sounds a regula- 
tion police whistle, and in that way 
checks motorists who disregard the 
traffic lights or try to beat the light 
to a crossing. Experiments with the 
device have indicated that it also tends 
to speed up traffic. Photograph (from 
left to right) shows Chief William H. 
Funston, of Schenectady, Floyd Parks. 

and F. G. Jenkins, of Scotia, as they 
pose with the new traffic whistle. 
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Gasoline Runs Automatic 
SINCE the invention of the cotton 

gin, very few novel advancements 
have been made in the cotton industry, 
and none has caused more interest than 
a recent mechanical cotton picker. This 
picker picks more cotton per roll from 
the bolls, and turns it into the gin 
cleaner than does any other mechanism. 
The device weighs but three hundred 
pounds, and will run all day on a gallon 
of gasoline. It can he pushed between 
the rolls and causes no injury to the 
stalks or growing bolls. Two revolving 
wipers, set in a light aluminum cage, 
draw the cotton from the boll, where- 
upon air discharges it against a screen 
grid, all fluffed out and well aerated. 
Dirt, moisture and foreign particles are 
removed when the cotton falls into a 
bag.-G. Anderson Orb. 

What Ice to Use in Drinks 
ONE very often hears stories about 

the relative purity of artificial ice 
when compared with natural ice. One 
also hears youngsters proclaiming that 
the white areas in artificial ice are im- 
purities, or that artificial ice has an 
ammonia odor about it. Ordinarily, 
artificial ice is much better than natural 
ice for use in cooling drinks. 
While ice is generally cracked 
up and dropped into the liquid 
to '.ie cooled, the practice is not 
to be generally recommended. 
This is not because the manu- 
factured ice is impure when 
male, but because while it is 
being handled, delivered or 
otherwise carried, it is subject to 
contact with hands not alto- 
get'ier clean. You have often 
watched ice cakes slip from 
grasp and fall into unclean 
places from which the cakes 
were recovered, and then placed 
in your refrigerator without 
even an attempt at removal of 
the dirt. In this respect, the ice 
made by your artificial refrig- 
erator is far superior to manu- 
factured ice, the water for 
which may be even filtered four 
or five times. Homemade ice 
is not subject to much handling. 

Electric Heater for Protecting Life 
THE Vienna Maternity Hospital has 

had considerable success with a new 
electric heater that is being used for 
preventing death in premature births. 
The entire device consists of a cage - 

like structure that is placed over the 
infant. It contains several incandescent 
lamps and a thermostat. Heat is derived 
from the lamps and the temperature 
maintained fairly constant by the ther- 
mostat. It is claimed that the mortality 
rate in premature births has been con- 
siderably lowered as a result of the 
adoption of this invention. 

A Talking Picture of You 
IN Berlin, Germany, an enterprising 

inventor has developed a phonograph 
record that is also a photograph. The 
individual whose picture is taken in- 
scribes his voice directly upon his own 
photograph. The invention makes it pos- 
sible for you to send your photograph 
and verbal greetings at the same time. 

Cotton Picker 

Diving Bell to Explore Ocean Depths 
ADIVING bell designed by Otis 

Barton is now being con- 
structed at the Museum of Natural 
History in New York, and when 
finished it will be shipped to the 
New York Zoological Station in 
Bermuda where Captain Beebe, the 
noted explorer, will use it to make 
observations at great depths. The 
front of the bell contains three eyes 
that are fitted with quartz glass 
discs three inches in thickness. 
Lights will be put in back of two 
of the discs, and the center one will 
be used for observation, or, if de- 
sired, the lens of a motion picture 
camera will be placed against it. 
The bell is made thick enough to 
withstand the great pressures to 
which it will be subjected. The 
observer within will operate prac- 
tically under atmospheric pressure. 
The entire device will be swung 
from a boom on the mother ship. 

The surface ship will also supply the 
electric current for the operation of the 
lens. This current will be fed to the 
diving bell through an armored cable. 
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Marine Outboard Motor Drives Tiny Plane 
OUTBOARD motors have become very popular with J enthusiasts who daily drive small boats at great speeds 

in the waters of any harbor, river or lake. The absolute 
reliability of these motors has made some of the manufac- 
turers turn to their possible development for aircraft. Here 
we have the first airplane to use a Johnson Sea Horse 
Outboard Motor for a power plant. The mosquito plane, 
weighing but three hundred pounds, was designed by Gernot 
Heinemann, of Bellingham. Wash., and recently made its 
first successful flight at Tacoma, Wash. Heinemann. a stu- 
dent at the University. of Washington, equipped the Sea 
Horse engine with reduction gears and a propeller to adapt 
it to the air. The plane itself has a 25 -foot wing spread, and 
is 163/ feet long and 7 feet high. The motor is the typical 
32 -horsepower outboard job, equipped for air cooling. 

Accelerated Weather Tells Which Auto License Plates Fade Hundred -Mile -an -Hour 
First-Gloss, Not Color, Is Factor Metal -Clad War Airship 

SCIENTISTS of the Bureau of 
Standards at Washington have 

been carrying on a series of ex- 
periments to determine why some' 
auto license plates fade in a very 
short time, while others last the 
whole season. Some license plates 
were given a glossy finish by apply- 
ing a final coat of varnish, which 
was intended to preserve them. 
Others did not get the varnish 
treatment and were permitted to 
remain dull. Both dull and glossy 
plates finished in different colors, 
were then put in an accelerated 
weathering test machine and left 
there for thirty-seven clays. In 
every case, the dull tags outlasted 
those which had been highly var- 
nished. It is likely that in 1931, 
cars will be satin finished. 

Mr. P. H. Walker, chief of the paint and 
.'araish section of the Bureau of Standards, 
is shown with soute of the sample tags that 
have been tested in the accelerated weather- 
ing test machine, also shown in the photo. 

Phonograph Tests Pencil Leads 
AN electrically -driven victrola has been converted into a 

machine for testing the lasting qualities of pencil leads 
at the Research Laboratory of the Westinghouse Electric 
& Manufacturing Company in East Pittsburgh, Pa. The 
photograph shows how the turntable of the machine is 
covered with a sheet of drawing paper, and a system of 
pulley wheels through one of which the leads under test 
project, is driven by the turntable. The leads come in 
contact with the drawing paper. As the turntable revolves. 
the pulley wheel mounted at the center of the disc also 
revolves. This pulley wheel drives two other pulleys by spring 
belt. The middle pulley contains four holes in which metal 
tubes are inserted. The leads under test are put in these 

tubes and downward pressure is 
applied to them by placing equal 
weights on each. Thus, as the turn- 
table revolves, the pulley containing 
the leads revolves also, and the 
leads under pressure of the weights 
are in contact with the drawing 
paper covering the turntable. In 
this way, the wearing quality of 
four different types of lead, all 
under equal load, is compared. 

ABiLL authorizing a new $1.500,000 
metal -clad airship has been intro- 

duced in Congress. The plans for the 
construction were recently announced 
by Col. John A. Paegelow, commandant 
of Scott Field, 111. The projected craft 
will be smaller than the Los Angeles, 
but will be intended primarily for war 
purposes. The ship will be 547.2 feet 
long and will have a maximum width 
of 119.5. it will displace 3.806.500 cubic 
feet of air. and will have a gas volume 
of 3,758.300 cubic feet. Eight engines 
developing a total of 4.800 horsepower, 
will give the ship a maxinnim speed of 
100 miles an hour. The plans for the 
construction include provision for 
30.000 rounds of ammunition. 137 mil- 
limeter gun, 5.000 to 15,000 pounds of 
bombs, ten machine guns, a 1,000 -watt 
searchlight and two airplanes. 

A Hay, Apple and Cotton Whirler 

THE Department of Agriculture, at Washington. D. C.. 
has just announced the development of a machine that 

whirls hay, apples, cotton and other farm products at such 
a high rate of speed that the object appears only as a band 
of color. The color assumed by the revolving product is 
compared with colors that have been standardized for 
the various grades of the commodity that is to be marketed. 
Each individual lot is classified according to the color 
approximated by the test. Whirling the object lias a ten- 
dency to combine the color values of individual parts, and 
presents a good average of the entire sample. The machine 
establishes automatically a mean for dark, light and middle 
tone values. It makes it unnecessary to test dark, light or 
medium samples, and automatically produces a result that 
can only be roughly approximated by normal selection. 
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Boats That You Can Carry Under Your Arm 
IF you plan to be near the water on your vacation, or 

intend to go into the woods on a camping trip, here is 
the type of watercraft that you should take with you. It 
is small and light enough to pack anywhere. The total weight 
of the boat and paddles is only forty-five pounds, and if you 
are near a gas station you need not even take a bicycle 
pump along, to inflate the boat. Use the free air at the 
station. These boats were tried out successfully on the 
Thames River at London, England, where this photograph 
was made. The interior of the boats remains dry at all 
times, and the pneumatic craft can be maneuvered as easily 
as any small rowboat. Each vessel is equipped with two 
oarlocks and two oars. When you are finished, pull the 
boat up out of water, release the air valve, and deflate the 
construction, fold it up and carry it away. 

Students of Marine Life 
Have Undersea Classrooms 

WHAT is believed to be the first 
undersea classroom in the world 

1Tas just been organized by Dr. F. W. 
Person of the University of Miami. 
The students of marine life take weekly 
trips to the marine gardens in glass - 
bottom boats. Through the glass bot- 
toms, they are able to observe the 
growths on the ocean bed. Reaching 
the scene of their studies, the students 
descend into a strange world on the 
ocean bed. On these expeditions they 
are attired in bathing suits and shoes. 
They then drop over the side of the 
ship, have a diving helmet adjusted 
to their heads, and slide down to the 
bottom. Here they can walk about easily 
and comfortably. Air for breathing is 
supplied by means of pumps on the sur- 
face boats. 

Few Moving Parts in Variable Pitch Propeller 

Left to right-Gordon Sackett and Bert 
Hawkins, co -inventors of the geared vari- 
able pitch propeller, and Harry Crosby, chief 
mechanic, standing in front of the plane 

equipped with this invention. 

NLY three movable parts are 
found in a new variable 

pitch propeller that has just been 
invented by Gordon Sackett and 
Bert Hawkins. The pitch of this 
propeller is changed directly from 
the cockpit of an airplane. The 
operation is as easy as shifting 
gears on an automobile. By chang- 
ing the pitch or bite of the pro- 
peller, the speed of a plane may 
be changed while it is in air with- 
out affecting the speed of the 
engine itself. Thus, the maximum 
speed for the plane can be ob- 
tained at will. When landing, the 
propeller can be reversed without 
stopping the motion of the engine. 
and the propeller then serves as a 
brake. On passenger planes the 
reversed propeller will not drive 
dust toward travellers. 

Bank Armor to Foil Bandits You Will Soon Be Able to Get New 
Irish Potatoes in Cans 

1IE Commercial Bank of Wichita, Kansas, has had in- 
stalled a new bullet-proof tellers' cage to toil bank ban- 

dits. As one can observe in the photograph, the tellers 
cage is covered with steel thick enough to prevent penetration 
from bullets even if fired by a regulation U. S. army rifle. 
The teller himself works behind bullet-proof glass, and 
any money transfer can be taken care of through the slot 
at the bottom of the glass and between it and a suitable 
tray. At the least sign of trouble, he can pick up his auto- 
matic and push it through a special opening. From this 
position he can fire without being in any danger himself. 
Should a really clever bandit be able to approach the cage 
and poke his pistol through the opening provided for money 
transfer, the teller can duck behind the counter and come 
up with his gun ready for duty. 

WHAT is believed to be the only white potato canning 
plant in the world is now located at Palatka, Florida, 

in the heart of Florida's potato belt. After many years of 
experimentation, the Northern Potato Products Company 
has developed a process for canning the smaller of new 
Irish potatoes. These potatoes formerly went to waste. 
Now, thanks to the developments, the housewife can serve 
new potatoes all the year round. The potatoes are first 
blanched in very hot water. They are then conveyed by 
the machines and dropped into sterilized cans. Following 
this, all air is removed from the cans and the machine seals 
them up. The new adaptation opens up a different field 
in the canning industry. Products that may have been 
thrown away or perhaps converted into potato chips, will 
now be available in original and wholesome form. The 
housewife will not need to worry about serving her guests 
with black potatoes in those seasons when new potatoes 

are unavailable. 
Nothing seems to 
displease the hos- 
tess more than 
large discolored 
spots and she 
has frequently at- 
tempted to use 
milk and bleaching 
substances added to 
the water in which 
the potatoes are 
boiled in an effort 
to reduce discol- 
oration. Now, that 
is no more. 
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Fingerprinting the Tires of Your Auto 

ANEW Bureau of Scientific Crim- 
inology to identify bandit automo- 

biles by the tire prints left by the tires 
of their automobile has been developed 
by Dave Chapman, of the Los Angeles 
Sheriff's Office. Heretofore a mathe- 
matician was needed to give compara- 
tive figures for any tire photograph so 
that correction could be made for the 
focal length of the lens and the exact 
height at which the camera was set 
when tire photographs were made. Mr. 
Chapman has substituted for these cal- 
culations, an ordinary try -square which 
he lays directly upon the mark. This 
proves a positive means of identification 
of the size of the tire, and provides 
other information which is always avail - 

A try -square eliminates the 
necessity of figuring the focal 
length of the camera lets and 
the exact height at which the 
camera was set to establish a 
positive means of identifica- 

tion of the size of a :ire. 

able for comparison. The measuring 
device being photographed at the same 
time and distance as the tire print elim- 
inates any disputable question that 
might arise. The photograph shows the 
front wheel of the car which left prints 
that after identification by this method 
caused the arrest of the occupants of 
that car. 

There are in existence in the neigh- 
borhood of 450 different patterns of 
tires. 

Where an Earful Is a Bushel, at Least 
N immense model done 

in wax of the human 
ear, part of which is in 
cross-section, so as to show 
the position occupied by 
the bones in the middle 
ear, the ear drum and the 
Eustachian tube, is one of 
the exhibits in the new 
German hygiene museum 
just opened in Dresden. 
The size of the ear can be 
perceived by comparing it 
with the workman. 

Television Shows Pilots Landing 
AN1:\\ radio eye that enables the 
pilot actually to see the scene 

below him even though he may be fly- 
ing in a dense fog has just been in- 
vented by John Hays Hammond, Jr. 
The television screen is placed ahead 
of the pilot in the cockpit of the plane. 
The system of operation is quite a bit 
different than in ordinary television. 
Somewhere in the vicinity of the land- 
ing field there are three radio compass 
stations equipped with direction finders. 
An automatic radio transmitter on the 
plane broadcasts a continuous signal. 
The operators at the compass station 
train their direction finders on the plane 
and definitely locate it. 

The bearings that are obtained are 
automatically transmitted by land wire 
to a television transmitter near the air- 
port. The point at which the three 
bearings cross is the exact position of 

Field Through Fog 
the airplane in the sky. At the tele- 
vision transmitting station there is a 
miniature reproduction of the airport 
and the surrounding territory. Every 
hill, tree, wire and rope is located on the 
model in exactly the same position that 
it really occupies. Above this model is 
the scanning disc and photo -electric cell 
of the television transmitter. This 
television eye, as it might be called, 
bears the same relation with reference 
to the model as the airplane does with 
reference to the field itself. It is sup- 
ported on three arms and moves in ac- 
cord with the data obtained from the 
compass station. The pilot on the plane 
sees a speck moving across the tele- 
vision screen. The speck is the plane. 
If he sees a tree ahead, he can turn his 
plane to the left and the speck moves to 
the left. In this way the pilot is able to 
see everything beneath him. 

Cops Get Them Going and 
Coming 

HE Police Department at Boston. 
Mass., is getting a new point of 

view. The cops there can now see both 
before and behind, with the new rear 
vision glasses that are being tried out. 
A pair of mirrored surfaces placed near 
the outer edges of the glasses and set 
at an angle do not interfere with the 
view straight ahead, yet they permit the 
officer also to look almost directly in 
back of him without the necessity of 
turning his head. No information is as 
yet available of any assistance which 
these glasses might give in describing 
an accident. We are inclined to believe 
that evidence of this character might, 
not be admitted in court because the 
person observing the reflection in the 
mirror would see everything backward, 
The photograph shows Traffic Officer 
Fred Deady wearing a pair of the new 
rear vision goggles. 

Speed Flash Gun 
Pr HIS is the latest development along 

lines of flash guns for photograph- 
ers. The powder is carried in a car- 
tridge that is sealed from wind and rain. 
enabling photographers to make photo- 
graphs under all conditions. The 
camera trigger is released at the height 
of the flash by recoil of the reflector. 
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This clock plugs into your wall socket 
and operates directly from the house 

current. 

11VOU won't have to wind up the 
clock any more if you purchase this 

timepiece known as the Solar Clock 
and manufactured by the Aerial Insula- 
tor Company. It is designed for opera- 
tion on 60 -cycle, 110 -volt alternating 
current, and is protected against voltage 
urge and frequency change. The 

manufacturer claims that it will keep 
accurate time and last a long time be- 
cause of the quality of materials used 
in the clock mechanism and in the 
magnets contained within the case. 
Separate models may be obtained for 
direct current operation and alternating 
current of different frequencies. 

7'a prevent electrical apparatus front 
interfering with radio reception, it is 
advisable to equip vacuum cleaners, 

etc., with these "filterettes." 

EVERYONE knows that during the 
operation of vacuum cleaners, 

ultra-violet ray machines, and dentist's 
machinery, good reception on radio re- 
ceivers is practically impossible. The 
Tobe Deutschmann Company has de- 
signed a number of choke -coil con- 
denser arrangements, known as "fil- 
terettes," to obviate this disturbance. 
These instruments may be attached 
either to the radio receiver or to the 
machine causing the disturbance, 
though greatest efficiency is obtained 
when the latter procedure is used. In 
addition, this organization manufac- 
tures an interference locator and a series 
of "filterettes" to be used for counter- 
acting the interference on high tension 
power l'nes and machinery such as X - 
Ray machines, dynamos, and generators. 

What's 
New 
z 

Radio 

.4 now broadcast receiver of moder- 
ate cost and good performance. 

THE Lafayette Pre -Selector, as the 
radio shown above is called, is the 

product of the Wholesale Radio Com- 
pany. It employs three tuned stages of 
radio frequency amplification and a 
tuned detector stage. It uses three -24 
tubes one -27, two -45 tubes, and a 
280 rectifier. 

The old phonograph will reproduce. 
through the audio stages of your radio 
when equipped with this phonograph 

pick-up. 

AN old phonograph, mechanically 
good but tonally poor can be used 

with an electric phonograph pickup. If 
there is no phonograph jack on your re- 
ceiver a special adapter may be used. 

IN the April issue 
Of SCIENCE AND 

INVENTION, in an 
article "Radio 
Rides the Roads," 
we told of several 
automobile re- 
ceivers which might 
be installed within 
any car. A new 
set, manufactured 
by American Bosch 
Magneto Company, 
has made its bow 
since that time. The manufacturers 
claim that its design has sufficient ampli - 

The Oualpensator enables you to cut 
out low, high, or 'middle frequencies on 

your radio receiver. 

RECENT issues of well-known na- 
tional weeklies have contained ad- 

vertisements of a new radio receiver 
equipped with a "tone control." Con- 
trary to popular belief this is no new or 
radical development. With the "Qual- 
pensator" manufactured by the Samson 
Radio Company you can equip your 
radio with such a "tone control"-that 
is if you think you have a better ear 
for music than your scientifically de- 
signed audio transformers. 

Such a device enables one to cut out 
the treble or bass notes through the loud 
speaker. This apparatus is attached to 
the audio end of the receiver and has no 
interfering effect on the radio frequency 
reception. 

This Electronic remote control will 
prove a boon to the radio owner whose 
set is located some distance from his 

easy chair. 

WHEN the long harangue of ad- 
vertising via the radio irritates 

you, and you want to tune in a different 
station without getting out of the arm- 
chair, equip your set with the Electronic 
remote control manufactured by the 
Utah Radio Company. This remote 
tuning control may he attached to any 
set having ganged condensers. It will 
obviate the tedious process of walking 
from one room to another every time 
one wishes to listen to a new station. 

For the tourist and driver this auto radio receiver will 
provide programs to relieve tedious driving. 

fication to overcome the "blanketing" 
effects of a steel automobile body. 
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V NCE the roar of the 
frenzied crowd blot- 
ted out the gasping 

breath of resin -covered, 
flat -eared, thick -necked pu- 
gilists swaying around a 
canvas -covered square. 
Once the dainty applause of 
Park Avenue debutantes fil- 
tered through a great arena 
as- temperamental horses 
pranced before the judges' 
stand of fashionable horse 
shows. Once Stanford White, 
architect and creator of beau- 
tiful buildings, was shot to 
death by Harry K. Thaw, sub- 
ject of screaming headlines. 
And it all took place in a 
slightly crumbling structure, 
modeled after the , famous 
Giralda of Spain, and known 
to millions as Madison Square 
Garden. 

Today, where once Madison 
Square Garden stood, the 
mighty gold -leaf, terra-cotta 
tower of the New York Life 
Insurance Company pushes its 
wav through the early -morning 
Manhattan mists: and where 
the sporting and fashionable life once 
had its hilarious fling, a prosaic and 
work -a -day population toils in a thirty- 
four storied building reaching 617 feet 
above the ground. Within this huge 
and sturdy mass of brick and steel a 
veritable city is contained. It has its 
own police and fire department, health 
department, street -cleaning department, 
department of gas, electricity and water 
supply, and board of transportation. In 
this one building are also a bank, hos- 
pital, library, school, recreation center, 
newspaper, brokerage office, several res - 

A City Under 
A Single Roof 

By George R. Brown 

Here is a Building with an Area of 21 Acres 
and 15,000 Population. It Uses 187,500 
Gallons of Water and 20,000 Kilowatt 

Hours of Electrical Power Each Day 

The power brushes of the street -clean- 
ing department scrub the floors with the 

might of a hundred scrub -women. 

taurants, and shops catering to 
almost every need. 

The police force of 25 armed 
and uniformed men, is stationed 
in the lobby and main corridor 
during business hours. At night 
members of the force patrol the 
building, keeping in touch with 
their "precincts" by means of 
telegraph boxes similar to those 
on the (Continued on page 371) 

Above is a scene in the hos- 
pital of this miniature city. 
The terraced exterior of the 
New York Life building is 
shown at the extreme left. 

An important link in the 
communications system of 
the municipality is the pneu- 
matic tube room. The tubes 
carry inter -office communi- 

cations. 

If a fire should occur, the 
building's own fire depart- 
ment can plug in on stand- 
pipes installed on the ter- 

raced roofs. 
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NOT every glider club is so l for- 
tunate to have a real hangar out 
at its glider hill. Usually the 

glider must be housed in a barn or shed, 
the doors of which are seldom wide 
enough to let the assembled plane pass 
through. The wings and the tail sec- 
tion have to be taken off after each 
training session and must be put back 
on for the next. 

Accuracy is required in assembling a 
glider. The bracing steel wires must be 
tightened, the turnbuckles safety -wired, 
and the bolts secured with cotterpins. 
Ali this takes time which might better 
be used in actual flying. 

Here is a good hint on how to save 
time in attaching the wings and taking 
them off again. You will not have to 
take apart (Continued on page 372) 

Schempp Cabane Spindle 
Makes Glider 

Assembly 
Easy 

By Martin H. Schempp 
Instructor, Syracuse Glider Club 

CABANE 

2. 

'l 
LAN DING 
WIRE 

NUT WELDED 
ON 

`ar 0 Q1 © 
3" - J1$ 

COPPER 
BUSHINGS 

2 
MAKE 2 

WIRE 
FORK TURNBUCKLE FITTING 

lt4 

\Vealth Without Work 
at this Refining Plant 

By Walter Raleigh 

Mother Nature Has Smiled 
Upon the Smallest Oil 
Refinery in the World . . . 

and Incidentally Upon Its 
Cheerful Owners 

VERHEAD-significant of close 
figuring and apprehension in 
most industrial enterprises - 

doesn't mean a thing in the world to 
the Pole Cat Refinery, which is the 
sma ;lest going concern in the world. 

The Pole Cat is a crude -oil manu- 
factory located a few miles east of 
Lawton, Oklahoma. It has neither 
operating expenses nor roof, and the 
existence of the two owners may be 
described as "the life of Riley." 

The refinery is located in a spot 
made ideal by beneficent nature. The 
crude oil it refines is produced within a 
radius of two miles. A gas well 200 feet 

from the plant supplies sufficient fuel 
to keep it in constant operation without 
cost to its owners. A nearby artesian 
well forces water into its boiler. The 
output of the plant is sold on the spot to 
tourists, farmers, and Lawton business 
men. 

M. A. Wert, half -owner, operates the 
plant, keeps its books, waits on the 

M. A. Wert operates the 
Pole Cat, tends to trade, 
and enjoys the life of Riley. 
This prosperous plant re- 
fines ois' found on the spot. 
Fuel and water for opera- 
tion conne froui natural 
flowing wells. It is a busi- 
ness without operating ex- 

penses or overhead. 

trade, acts as his own cook and finds 
time to be a philosopher. N. H. Stin- 
nett, his partner, is purchasing agent. 

Wert is senior partner. Five years 
ago, in broken health, he abandoned a 
bank cashier's desk to take over opera- 
tion of the refinery. Today, despite his 
60 years, his ruddy cheeks and spark- 
ling eyes (Continued on page 372) 
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How About 
an Etching? 

By Raymond Bancroft 

It Is Comparatively Inexpensive 
and Easy to Etch Designs for Post- 
cards and Pictures, if You Follow 

These Directions 

O make an etching one 
should have certain ma- 

terials, easily acquired from 
an artists' supply shop. 
These are copper, etching 
ground, acids, etchers' nee- 
dles, rubber or glass trays, 
dabber or hand roller (similar 
to that used in print shops), 
hand vise, alcohol, turpentine 
and heating apparatus. For 
those unskilled in drawing, 
thin sheets of gelatine are re- 
quired, and powdered red 
chalk. 

The procedure to be fol- 
lowed is divided into the fol- 
lowing stages-the plate and 
its preparations; transfer of 
the design to be made on to 
the plate; biting the plate 
with acid; cleaning the plate; 

After melting the wax upon your copper 
plate, move the hand roller over it to 

obtain an even ground. 

inking and printing the design. 
Etching copper comes in sheets of 

varying thicknesses. It may be ordered 
in full size sheets and cut (any tinsmith 
will cut it) to the sizes one wishes, or 
it may be ordered already cut. All 
copper should be cleaned with alcohol, 
before grounding, with a soft rag or 
tissue paper, so that the plate surface 
will not be scratched. 

The ground (the wax applied to the 
plate surface) may be bought or made. 
A good wax consists of one part gum 

mastic and two of 
white wax. The plate 
is held in the grip of 
a small hand vise 
over a small heating 
apparatus. Hold the 
ball of ground in 
one hand, so that it 
melts upon the cop- 
per plate. Still hold- 
ing the plate by 
means of the vise 
over the heater, rub 
the wax gently to 
the edges of the 
plate and while 
warm place flat on a 

table and apply the roller so there is an 
even coating over the entire top surface 
of the copper. Care should be taken not 
to get the plate too hot and also not to 
miss any of the surface, which would be 
attacked by the acid. By holding the 
plate in the palm of the hand toward 
the light, any part not covered. even if 
no larger than 
a pin hole, will 
glint brightly. 

After the 
ground has 
hardened (it 
takes a few 
hours) the rest 
of the plate 
should be 
painted with 
shellac, so that 
when placed in 

An ordinary darning needle 
placed in a holder will serve 
to trace the design on a 
transparent gelatine sheet. 

the bath, the sides and hack 
will be immune from the ac- 
tion of the acid. 

Any one not skilled in 
drawing wants to know how 
to put the picture on the 
plate. Suppose it is a photo- 
graph of your home that you 
want to transfer to the cop- 
per. Place a sheet of gelatine 
over the photo, fasten the 
gelatine down so that it does 
not slip, and then you are 

ready to trace. An ordinary darning 
needle will do, and may be worked 
easily if placed in a holder. Draw care- 
fully over your outline with the needle, 
scratching the surface of the gelatine. 
When you have traced enough of the out- 
line and detail to serve you as guiding 
lines on the plate, remove the tracing 
material and dust thoroughly with pow- 
dered red chalk. Remove the surplus 
chalk and you will notice the tracing 
you have made remains very clearly 
discernible. Place the gelatine sheet 
face down on the grounded surface of 
your plate and rub the back carefully 
with some blunt instrument. The entire 
outline and tracing will be transferred 
to the ground of the plate. 

Now for the drawing upon the plate. 
Take a phonograph needle and place 
it in the end ( Continued on page 362) 

A small wooden 
stick (such as a 

match stick) inserted 
under the copper plate 

preparatory to its acid bath, 
eliminates the necessity of 

putting the fingers in acid to re- 
move it afterwards. 
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CAREFUL 
home carpenters will 

find the basement an ideal spot for 
doing things. However, tools are 

more often lost here than any other 
place about the house. Trades people. 
the gardener, the furnace man, coal 
carriers and ice men are constantly in 
and out. This means that tools must be 
locked up to guarantee them from being 
stolen, misplaced, or lost. 

..r 
17r 

IF the boys at the drug 
store guy you over your 
propensity for malted 

milks, fool them. Make this 
mixer and sup your luscious 
drinks in the kitchen. In ad- 
dition it will prove indispen- 
sable for the female part of 
the household. She will find 
it of much value in beating 
eggs, whipping cream, and mixing may- 
onnaise. 

The writer built his at a cost of less 
than one dollar and a half. . The 
motor was obtained from an abandoned 
fan, and new brushes were provided 
from the carbons of a worn out flash 
light battery. The rheostat or speed 
control came with the motor. 

The question of mounting the motor 
and making a mixing rod was a problem 
to be considered. The problem of rais - 

A Tool Box and Work Bench 
combined 

By Captain Edwin T. Hamilton 

Some home car- 
penters keep their 
tools in a regula- 
tion box, but this 
often is not a suc- 
cess, as many keen - 
edged tools are 
ruined when kept 
in a box with 
heavier ones. At 
the same time, fey 
enjoy hunting for 
a needed tool. 
which often has a 
way of being at the 
bottom of the box 
when needed most. 

To overcome 
these objections, this bench, equipped 
with a tool box or panel, has been de- 
signed. Simple to construct and cost- 
ing little, it nevertheless eliminates the 
worry of lost tools and dulled instru- 
ments. The tool box is hinged on the 
bench, which serves as a cover to the 
inverted box. The box may be locked 
with a single padlock. 

A generous drawer is allowed for the 

TOOL PANEL 

24' 

--- {i 
---------? ----- --- --- 
TOP 

d3 

FRONT{ 

L 1- 

4' 3e.- 4' T 

storage of smaller tools. It can be 
locked also by a padlock. 

Use 2"X4" white pine stock for the 
floor standards, legs, leg braces and the 
guide ways for the drawer. A 26' 
length will do fine. Cut two pieces 28" 
long; four pieces 32" long; two pieces 
about 50" long, which form the braces, 
and should (Continued on page 371) 

Make this Mixer 
for $i.5o 
By H. K. Francis 

RUBBER IMA> 

CONTROL 
SWITCH 

o. 
I I; 

} 

FRONT 

i i 
MIXING 
ROD -- 

SOLDERED 
RING 

MOTOR SHAFT 
TAP FOR SET SCREWS 

e3 

SECTION OF BASE 
SHOWING METHOD USED IN 
ATTACHING RODS 

{. 
PLATEMETA 

IV 
NOTE WOOD BASE IS HOLLOWED` 
TO ACCOMMODATE SWITCH 

ing the motor with the mixing rod was 
solved by placing vertical brass rods 
inch in diameter at the hack of the base, 
and mounting the motor on sliding 
sleeves made of pieces of brass pipe. 
Holes were bored through the hase, 
and the rods then were soldered to a 
metal plate nailed to the top of base. 
An alternate method is to thread the 
rods and secure them by nuts at the top 
and bottom of the base. 

The motor having been mounted on a 

metal plate, which in turn was soldered 
to the sleeves, sufficient slack in the cord 
was provided between the switch and the 
motor, to permit its being raised. The 
whole job was given a coat of white 
enamel, and a small rubber mat was at- 
tached to the top side of the base 
The rod was constructed as shown in 
the illustration. It is quite likely that 
more than one rod will be desired for 
different uses. In such a case, a rod 
with two (Continued on page 360) 
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A Collapsible Boat 
from 

Old Inner Tubes 
By Dick Cole 

DUCK hunters, fishing enthusiasts, 
or tourists visiting remote lakes 
and ponds have often found the 

need of a collapsible, compact boat 
which might be transported with little 
trouble. Here is the answer to the 
prayers of outdoor pleasure -seekers. It 
is a collapsible boat of the pontoon type, 
made from a couple of inner tubes and 
covered completely with canvas. It is 
easily constructed, and may be used in 
the shallowest pond or the deepest river. 

The boat consists of a flat, oval - 
shaped hag made of canvas and water- 
proofed, within which is a large pneu- 
matic tube made by joining together 
two discarded 6" automobile tubes to 
form one large tube. Figures 1-2 
show the canvas pieces that make up 
the carcass of the boat. The dimensions 
are given on the drawings. Figure 3 
shows how the long strip is sewed to 
the top and the bottom piece. This seam 
should be sewed very strongly-prefer- 
ably by machine. The carcass can not 
be completely closed up until after the 
inner tube is inserted. 

Two 6" inner tubes approximately 
32" in diameter are used. New tubes 
are not essential-patched tubes of 
good, live rubber will serve as well. 

One valve stein only 
is required on the 
rebuilt tube, so the 
section of one tube 
is cut off and dis- 
carded. The valve 
of the other tube is 
removed and re- 
placed in the sicle 
wall of the tube. See Figures 4 and 5. 
Figure 6 shows the two tubes joined 
together to form one big tube. Most 
inner tubes nowadays are of the "form 
fitting" variety-that is, they are molded 
to the shape of the tire casing, and in 
joining the two tubes, care should be 
taken that the ends are brought to- 
gether so as to maintain the curvature. 
If a line is made with an indelible pencil 
along the valve stem line of each tube. 
this will serve as a gauge when the 
joints are made. 

Vulcanizing Helps 

IT is best to have the joints vulcanized. 
If it is clone on an ordinary hot plate 

used for tube patching, the position of 
the joint must be changed three times 
to vulcanize the whole section, and this 
undue exposure to the heat will over - 

The collapsible boat assumes this form when inflated. 
Full constructional details are shown at the bottom of the 

page. 
cook the rubber. A cemented joint is 
preferable to the make -shift vulcanized 
joint. 

However, a thoroughly secure ce- 
mented joint can be made by following 
the method shown in Figures 8-9. 
Figure 8 shows the sheet metal sleeves 
which are used as a form. Two of 
these are made to fit one within the 
other with the slots diametrically op- 
posite. Any fairly stiff sheet metal can 
be used. The diameter should be the 
same as that of the tubes to be joined. 
The length is immaterial-about 10" 
is convenient. 

In making the joint, the end of one 
tube is drawn through the hollow 
cylinder and folded back over the outer 
surface, then folded back on itself- for 
about 2". The end of the other tube is 
stretched over the form at the opposite 
end, and it, (Continued on page 367) 
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Would You Believe It? 
The Cat, the Dog, and the Parrot-Not a Fairy Tale 

T is perfectly possible for animals with tradi- 
tional animosity toward each other to be 

trained so that they are as friendly as a pair 
of turtle doves. Here a twinkling -eyed canine 
holds a perch for a chanticleer, parrot, and dove. 

cat lias collie to rest oil the chanticleer and a 
busily -tailed admirer is perched on the dog. 

Like a Bird, This Fish Lays 
Eggs in Nest 

LT ERE we haze one of those mys- 
1.1 teries of nature-a fish that con- 
stiucts a nest from seaweed and drift- 
wood. The nest is built around the stalk 
of an undersea plant and the fish uses 
it as a deposit for its eggs. After the 
eggs have been, laid, the fish continues 
to hover around it and guard it against 
ea:euiies. This fish, called the Epinoche, 
possesses the ability of changing its 
colors in accordance with surrounding 
structures. 

Floating Aquarium 
HiS boat was the former German 
yacht, Prins Valdemar, which is 

now being used as an aquarium in 
liuuü, Florida. If 'hat appears to be its mast is in reality 

the Miami Daily News tower in the distance. Although one 
would think that the boat is located on land, it actually 
lolls on the surface of the water in an inlet of Biscayne Bay. 

O 

A Spider's Web That Is Not Built by a Spider 

7 HIS looks like a spider's web, 
doesn't it? Bitt it is not. The 
zeeb itself is 40 feet liigh, and 
60 feet wide, and it is used to 
decorate the lawn of a resi- 
dent of Chicago. The web is 
stretched between two trees, 
and greatly enhances the effect 
an observer gets of the build- 
ings and surrounding shrub- 
bery. 

The Earth Pillars of Europe 
ONE of the strangest geological 

sights of Europe is the earth 
pillars located near Bozen, in northern 
Italy. Tltc pillars were formed by 
glaciers and were further shaped by 
centuries of erosion. On his recent 
Alpine climb. Father Bernard J. Hub- 
bard, geologist of the University of 
Santa Clara, California, took this pho- 
tographs. Wouldn't you think either 
that Me formation was artificial, or the 
photographs front another planet in our 
solar system? 

Volcanoes Being Harnessed 
to Heat Houses 

HOTEI. is being constructed on the rim of 
the crater of Kilauea volcano in Hawaii, and 

titis hotel will be heated by the steam of that volcano. 
A7 present the same steam supply is used to lient 
the Government House where Dr. T. A. faggar 
constantly makes observations of 'quakes and erup- 
tions. The photograph shows spectators and trav- 
elers examining the steaming lava beds. 
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COMFORT has ó 
usually been the last I - 
thought in the con- = 

struction of most garden'( , 

and porch furniture. Many 
a pleasant summer night + 

has been interrupted by 
the aches received from 
so-called rustic furniture. 
No longer need you en- 
dure this discomfort. You 
can construct the comfor- 
table chair illustrated on 
this page. 

It is inexpensive-built 
out of common wood; it 
can be cut out, assembled. 
and made ready for use 
with two hours of work. 
It is sturdy and will with- 
stand the weather-par- 
ticularly when well cov- 
ered with paint. It may 
be used simply as a loung- 16" 
ing chair, or its wide arms 
will provide space for writing. And in 
addition, it may be constructed with 
ordinary hand tools found around the 
house. 

The construction is so simple that 
very little space need he devoted to it. 

Be Comfortable- 
in this Garden Chair 

By H. L. Weatherby 

A Few Pieces of Wood, Household Tools, 
and Two Hours of Work Will Give You 

a Sturdy Chair for Summer Days 

THE BACK MAY 
BE MADE ADJUST- 
ABLE BY ADDING 
LEGS & BRA ES 

N 
FRONT BRACE 

BACK BRACE 

29" 

Detail drawings of all parts, with di- 
mensions, are given. Before assembling 
any of the chair, each part should be 
cut to size and shape. The wide boards 
for the back and seat may be built up 
and fastened together with cleats on 

ALL MATERIAL r 
ASSEMBLE WITH SCREWS 

SEAT 

18" 

HINGE HERE 

2 

ARM SUPPORTS 

the under or back side. Better still. 
they may be glued. Of course, well - 
seasoned lumber should be used. 

After carefully cutting the pieces 
and smoothing the edges, round off the 
sharp corners. Then assemble the vari- 

ous parts comprising the two sides. 
Flathead screws should be used for 
this. They should be well counter- 
sunk into the wood. 

When the seat, arms, and back 
have been fastened in place, start 
the painting process. A primer 
coat followed by one or more coats 
of outside paint will preserve the 
wood and keep it from swelling and 
warping. Painting is an important 
item when glue has been used. The 
writer suggests the use of white, 
cream, gray, or green. 

Glued joints may in some cases 
be reinforced with doweling or with 
finishing nails. Round headed 
screws with copper washers make 
a neater job than countersunk 
screws. Throw a cushion into its 
seat and it simply invites one to 
sit down. It is low enough so that 
one's feet rest comfortably on the 
ground. 
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Here is the arrangement of apparatus 
for producing cadmium sulphide (yellow 
pigment), lead carbonate (white lead), 
and copper arsenite (Scheele's green.) 

by electrochemistry. 

THERE are many classic experi- 
ments in electrochemistry that the 
experimenter can easily perform 

and never fail to derive profitable 
amusement from doing so. A particu- 
larly fine electrolytic experiment is that 
of producing white lead from metallic 
lead electrodes. White lead is essen- 
tially basic lead carbonate and is the 
basis of many white paints. Two sheet - 
lead electrodes and a glass jar are 
used. The electrolyte consists of twelve 
grams of potassium chlorate and three 
grams of sodium carbonate dissolved 
in a liter of water. When a current is 
passed through the apparatus and carbon 
dioxide gas bubbles through the elec- 
trolyte, white lead will settle in heavy 
clouds from the anode. The yield is 

THERE is a unique at- 
traction in the produc- 

tion of color pigments, lumi- 
nescence and chemical ele- 
ments by electrochemistry 
in the home laboratory. 
Other electrochemical ex- 
periments appeared in the 
July number of SCIENCE AND 
INVENTION. 

excellent and the lead carbonate may 
later be filtered off and dried if the 
experimenter so desires. This electro- 
lytic process has been made continuous 
and has obtained commercial impor- 
tance. 

Cadmium sulphide is a beautiful yel- 
low pigment that can be produced elec- 
trolytically, in an apparatus similar to 
that used for the production of white 
lead. The anode is a bar of metallic 
cadmium, which can be procured from 
any chemical dealer. For the cathode 

Mere try vermilion, a beautiful red pig - 
me tt, is produced with this set-up. 

Produce Color and Light 
by Electrochemistry 

ßy Eugene W. Blank 

With this apparatus you can make 
calcium carbide, which combines 
with water to produce acetylene 

gas. 

a strip of platinum or a carbon rod 
is to be used. The electrodes are im- 
mersed in an electrolyte which con- 
sists of a saturated solution of com- 
mon salt. Pass a current and at the 
same time bubble hydrogen sulphide gas 
through the electrolyte. Clouds of bril- 
liant yellow cadmium sulphide will be 
precipitated. 

For a red pigment we may prepare 
mercuric sulphide or vermilion. A dish 
of mercury acts as anode and a carbon 
rod as cathode. An iron wire extends 
into the mercury being protected from 
the electrolyte by a glass tube, that also 
extends clown and dips into the mer- 
cury. The electrolyte consists of an 
eight percent solution of ammonium and 
sodium nitrates. A current is passed 
and hydrogen sulphide gas allowed to 
impinge on the mercury anode. Bril- 
liant red clouds of vermilion will be 
produced. 

Scheele's green is copper arsenite and 
is a brilliant green powder. It may be 
produced in the cell previously used for 
the preparation of white lead. The elec- 
trolyte consists of ten grams of sodium 
sulphate dissolved in a liter of water. 
The electrodes may be cut from sheet - 
copper. Place the whole apparatus over 
a burner or on a water bath. Stir white 
arsenious oxide in the bath while the 
current is passing. Copper sulphate and 
sodium hydroxides are formed, the lat- 
ter dissolves the arsenious oxide form- 
ing sodium arsenite. The sodium arsen- 
ite immediately reacts with the copper 
sulphate and copper arsenite separates 
as a green cloud. The sodium sulphate 
is reliberated and the operation may be 
continued until the copper electrodes are 
entirely consumed. 

Calcium carbide is another electro- 
chemical product of great commercial 
importance. At the present time prob- 
ably half a million tons a year are con- 
sumed in the preparation of acetylene 
and of calcium cyanamide as a step in 
the synthesis of ammonia. 

Commercially calcium carbide is made 

by the action of an excess of carbon, 
in the form of coke, on quicklime in 
an electric furnace at a high tempera- 
ture. The process can be duplicated on 
a small scale by using a graphite cruc- 
ible as the cathode and a carbon rod 
as the anode. A potential of sixty to 
100 volts should be used in the experi- 
ment. The carbon anode is made to 
touch the bottom of the crucible and is 
then withdrawn so as to strike an arc. 
A mixture of 56 parts of quicklime and 
36 parts of coke, by weight, is gradually 
added to the crucible after it has at- 
tained a high temperature. The pro- 
duct after cooling may be thrown into 
water, when acetylene gas will be liber - 

Common salt is electrolyzed in this 
cell to produce caustic soda and 

chlorine. 

ated and may be ignited. Calcium car- 
bide is a liard, brittle, crystalline solid 
that is usually bronze colored due to 
impurities. 

An extremely interesting experiment 
consists in the electrolysis of common 
salt. Sodium hydroxide, or caustic 
socia as it is commonly known, and 
chlorine are the resulting products. Es- 
sentially the apparatus consists of a 
large jar containing a porous or un- 
glazed pot, or battery jar about which 
is wrapped a laver of nickel -wire gauze 
to act as the cathode of the cell. A 
lamp chimney surrounding a carbon 
rod serves as the anode. The electro- 
lyte consists (Continued on page 356) 

In evaporating dish containing 
potassium bromide and a layer of 
mercury, and a dish of crushed 
ice, forni the basis of the electro- 

chemical production of light. 
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First. Prize, $5.00 

Book Ends from Stones 
STONES which are found in many 

artistic and unique shapes can be 
painted in bright colors and used for 
door stops, book ends, paperweights 
and other useful purposes. Earle Ben- 
nett. 

Easing 

Difficult 

Drilling 

WHEN you find it necessary to 
bore a large hole through a thick 

piece of wood and your drill sloes not 
easily cut its way through the wood 
you will find the operation can be expe- 
dited by fastening a stick to the lower 
end of the brace stock, then calling upon 
someone to turn the brace while you 
bear heavily down upon it. In order to 
prevent the bit from breaking through 
it is a good idea to clamp a board under 
the block that is being drilled.-Thomas 
MacGregor. 

Emergency Ink 
CREPE paper soaked in a small 

amount of water and then squeezed 
out will result in ink that can be used 
in an emergency. If the ink is not dark 

enough, soak another piece of the paper 
and repeat the process until you have the 
right shade. Different shades can be 
obtained by mixing colors as one does 
in water color. This ink is especially 
fine for tinting delicately.-Earle Ben- 
nett. 

RINKLES 
Paint Your Screens 

IHAVE found painting screens with 
a shinola brush a great time saver 

over using the regular brush. One of 
these brushes can be made by tacking a 
piece of sheepskin or any nappy mate- 
rial on a block of wood 6 or 7 inches 
long. Have your can of paint or 
enamel handy, moisten the swab with it 
and just go up and down the screen. 
The mesh will not clog up. A small 
brush to get into the corners of the 
screens and to paint the frames is also 
good.-Mrs. Lola Graybcal. 

Automobile Engine Gaskets from 
Ignition Wire 

AVERY serviceable as well as sub- 
stantial gasket can be made out of 

a piece of ignition wire. When the old 
gasket wears out, this may be easily 
remedied. Taking a piece of rubber 
insulated ignition wire and forming 
into the shape of a gasket, the little job 
is clone. 

The wire in this home-made gasket 
will hold firm, thereby making the gas- 
ket more substantial, and will last in- 
definitely.-John B. Roswick. 

To Lubricate Car Windows 
DID you ever notice how stubborn 

the glass windows of your car be- 
come in damp weather? A simple rem- 
edy is to be had by dropping a small 
amount of dry graphite between the 
glass and its felt channels on either side. 
-Oscar Allred. 

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

Wrinkles and Recipes. 

To Keep Pipes Clear 
TRAPS, drains, sewers, pipes, and 

plumbing fixtures often become 
plugged, caused by articles being dropped 
or being thrown into them. A piece 
of braided cable with the ends twisted 
out to make a series of claws should 
be kept in every home so it will be at 
hand for removing any stoppage. This 
cable is used for guying telephone poles, 
and short pieces of it are often thrown 
away in alleys and vacant lots by line- 
men. Even a screen door spring is a 
handy thing to clean out the "goose- 
neck" in the kitchen sink.-lJrs. H. E. 
Chri.znan. 

Automatic Siphon for 
Aquarium 

MANY people have difficultyin 
changing water in an aquarium be- 

cause if the aquarium is allowed to 
overflow both fish and vegetation might 
be precipitated into the sink. With this 
arrangement water can be changed all 
day or whenever desired without re- 
moving the fish and the siphon starts 
and stops in accordance with the water 
level in the fish bowl itself. As will be 
observed, a simple metal container is 
constructed just as long as the tank is 
high. An overflow is drilled in the 

side and a small spout is soldered 
thereto. A bent U tube is also provided 
as the diagram indicates. To start the 
siphon, fill the metal can with water, 
then fill the U tube and with the fingers 
over both openings invert the tube and 
see to it that the ends go into the aqua- 
rium and the metal container as the dia- 
gram shows. Joseph I. Bodnzann. 

Root Waterer 
IT is rather difficult to get water 

around the roots of a tree without 
making the soil or grass soggy. 
"l'u make an efficient root waterer, sim- 
ply take a piece of iron pipe 24 to 36 
inches long, heat one end in a flame and 
hammer to a sharp point. Drill this 
full of holes, then fit upper threaded 
extremity with an ell and drive it into 
the ground 2 or 3 feet from the base 
of the tree. A valve may now be in- 
serted, using a nipple at either end for 
the purpose of connecting one side with 
the ell and the other side with a small 
section of garden hose and a coupling. 
Use as illustrated.-Raymond Wailes. 

A Good 

Waterer 

for 

Summer 

Use 

I, NIPPLE ROSE 

ELL 

GARDEN HOSE 
SCREWS HERE 

CLAMP 

BRASS 
FEMALE COUPLING 
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and RECIPFs 
Drum Sander for Lathe 

URN a cylinder on the lathe, 10 
inches long and 3 in diameter. Al- 

most any kind of wood will do if with- 
out cracks. See that the spur center sets 
deeply into the wood so there will be no 
trouble in getting the cylinder centered 
again after it is once taken out of the 
lathe. After the cylinder is turned, turn 
a shoulder on each end 1/16 inch deep 
and % inch wide. Remove from lathe 
and with a rip saw cut a slot lengthwise 
of the cylinder about TTA inch deep. 
Take a piece of ordinary felt about 9 
inches wide and 9 g inches long. Glue 
it around the cylinder, starting at one 
side of the slot and finishing at the 
other. Then cut a metal strip ten inches 
long and 7/16 inch wide to be used as 
a wedge to hold the sandpaper. This 
should just fit the cylinder by turning 
or folding over / inch of the ends and 
inserting them in the slot. The last 
thing to do is to make the retainer rings 
for the wedge. They should be a snug 
lit on the shoulders and can be made of 
3 -inch copper or brass tubing, or by 
cutting strips of metal you have around 
and soldering the ends together.-Lyle 
H. Wilkinson. 

Aerial Mast Painter 
IT is not always possible to take down 

an aerial mast for painting, or to 
climb up to do the job. Drawing shows 
how the painting is easily done. Upon a 
block attached to an old broomstick or 
other light pole a brush is fastened. A 
strong wire guide fitted on the stick a 
little farther clown the pole keeps the 
brush from slipping from the mast.- 
Arnold J. Jacobson. 

AERIAL 
MAST 

I 
! 4 ?^ -.- __BLOCK 

MAST- 

vgRE" 
GUIDE 

BRUSH. 

WIRE 
GUIDE 

VÌÉW 

BROOM 

OR 0 HER 
POLE 

Honte -Made 

Device 

Makes 

Painting 

Easy 

The Quickest Way of Cleaning 
Aluminum 

ALU AIINUM should not be scraped 
with iron or steel wool. The alu- 

minum is too soft and quickly wears 
away under such treatment. Discolora- 
tion of aluminum vessels is most 
quickly removed by using a chemical 
which will not injure the metal. This 
consists in making a solution, using 
nine parts of aluminum sulphate and 
one part of sodium carbonate to / pint 
of water. Use about 1 ounce of this 
solution for a small pot filled with 
water and bring the water to a boil. 
This 'will remove the most stubborn dis- 
coloration without injuring the alumi- 
num vessel.-H. B. 

Two New Contests 
No. 1-$15.00 in Prizes for 

Home Workshop Photo- 
graphs. 

No. 2-$55.00 in Prizes for 
Photographs and Detail 
Drawings of Things You 
Can Make. 

EVERY MONTH 
Rules on Page 379 

Patching Linoleum 
CHOP up a cork into very fine pieces. 

Mix with enough glue to make a 
paste. Fill the hole with the mixture 
and allow to harden. Then smooth off 
the top with a sharp knife or file and 
paint the same color as the linoleum. 
Allow to dry before stepping on it.- 
Lyndon K. Brady. 

Prevent Shoe Soles from 
Wearing Out Quickly 

AINTTNG the soles of shoes will II preserve the leather very well. For 
old shoes put 3 coats of ordinary 
black finish paint, allowing each to dry 
for 48 hours. If the shoes are new, so 
that the finish on the soles is intact, 
roughen the surface with fine sand- 
paper before painting. Some of the 
paint will then he able to penetrate.- 
Mrs. Dick Richard. 

Cement for Steam Pipes 

11 
SUITABLE cement for use on 
steam pipes is made in accordance 

with the following parts by weight: 
Litharge 2 parts 
Powdered slaked lime 1 part 
Sand 1 part 
Mix the above ingredients together 

with a sufficient quantity of hot linseed 
oil to make a stiff paste, and use while 
warm.-Dwight Lloyd. 

Self -Oiling Hinge Pin 

IT is quite a problem to remove the 
squeak from some doors because of 

the difficulty encountered in getting the 
oil down in between the moving parts 
of the hinge without smearing or re- 
moving the pin. If you will drill a 

-inch hole down through the pin 14 
inch below the flange and a 1/16 -inch 
hole through one side to meet it, the 
large hole will serve as a reservoir for 
the oil and the smaller one as outlet.- 
Donald 11'. Clark. 

SCREEW 

A Strong 

Small 

Clamp 

TAKE a %-inch square nut and a 
suitable setscrew. Saw out one side 

of the nut, drill and tap to fit the set- 
screw. Particularly useful for model 
makers.-Herbert Hazves. 

Hammer Attachment 
THE task of pulling nails that are 

difficult to remove with an ordinary 
hammer becomes much easier if a simple 
attachment for the hammer is made 

with a few pieces of fittings and a piece 
of pipe. A pipe -tee, large enough to fit 
the head of the hammer is cut away 
with a hacksaw. A nipple and cap are 
inserted into one end of the tee and a 
section of pipe is screwed into the other 
end. The contrivance is used as shown. -R. E. Gay. 
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Your Car deeds 
Attention 

By George A. Luers 

Some of the Most Careful Owners Neglect Certain Simple 
But Important Needs of Their Car. Here Are Five 
Excellent Ideas on the Care of Your Car by an Engineer 

Who "Knows His Stuff" 

Clip Light Saves Trouble 

"HEAD LAMP PLACES LIGHT 
AT EXACT LOCATION 
REOUIRED 

CANVAS STRIPS 

OUR friend with an acute case of 
summer touring conceived a 
great idea-why not apply the 

doctors' head lamp to the job of work- 
ing under the car ? Here's what he did: 
He took a strip of canvas, a lamp 
socket, a reflector from a trouble light, 
a length of wire, and two snap -on clips. 
The canvas formed the head band, the 
socket fastened to a small piece of alu- 
minum and this was clipped to the 
canvas. The reflector and wire com- 
pleted the job. 

'TRANSMISSION 

PROCEDURE - 

DRAIN 
FILL WITH KEROSENE 
OPERATE PARTS 
DRAIN 
FILL WITH KEROSENE 
DRAIN 
FILL WITH LUBRICANT 

DRAIN 

DRAIN 

PAIL 

REAR AXLE f HOUSING 

SHALLOW. 
PAN 

Save Your Transmission 
ANY auto parts dealer will tell you 

that he sells more parts for trans- 
mission and rear axle than anything 
else. Wear and tear on these parts 
caused by crumbling gear teeth are re- 
sponsible for the high sales. If you 
want to save some money, clean out 
your transmission and rear end with 
kerosene. First, however, drain off the 
grease. Jack up the car, pour in the 
kerosene, drive the wheels for five or 
ten minutes, and drain off the kerosene. 
Then fill the case with clean, fresh 
grease. 

You Don't Need a Fan to Keep Cool 
FRONT seat passengers come near to Hades in 

the summer, when the ventilation over this 
seat is practically nil. If you would overcome this 
discomfort try one or both of these ideas. The 
first consists of fasteners made from slotted plates 
and ball -ended holder rods. The plate is attached 
to the door ; the rod is secured to the body. The 
other method consists of hooks and eyes. The 
hooks are secured with a spring and screw to the 
car floor. The spring keeps the hook from easily 
jarring out of the eyelet. 

The idea is to keep the doors of the driver's 
compartment open a little. One door or both may 
be kept ajar according to conditions. It is all im- 
portant that they should be securely held in 
position so that they cannot swing outwards, 
which might cause serious breakage or even 
accidents. 

,COTTON WASTE 

DEEP CAN 
WITH 

KEROSENE 

Cleaning Days are Here 
Again 

ADIRTY motor is no better to 
look at than a dirty car. In 

addition it actually interferes with 
the efficient functioning of the en- 
gine. Dirt gathers oils and gaso- 
line, making possible a dangerous 
fire when the carburetor pops back. 
To clean the car, take some waste, 
a brush, -open pail, and some kero- 
sene. One battery terminal should 
be removed before work is com- 
menced. The kerosene is brushed 
on the engine at the top. As the 
dirt is loosened and brushed down- 
ward, the remaining kerosene is 
wiped off with waste. Use a deep 
pail with ample kerosene and most 
of the grit will settle down into the 
pail. 

WOODEN MALLET 

ON 
HANDLE 

WHITE 
PINE 

Ate SUPPORTING SHEET METAL l WITH LEAD BLOCK WHILE 
USING MALLET TO STRAIGHT- 
EN OUT DENT. 

Dimples Removed Easily 
IF YOUR car has a dimple in the 

fender or body, try this arrangement 
for filling out the original contour. 
Any simple dent may be pushed out- 
ward, using a bag of sand or roll of 
rags on the head of a jack. If it must 
be hammered out, use a wooden mallet 
and a block of lead. The lead may be 
melted, and while being cast in packed 
dirt, the iron handle inserted into it. 
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Your Discarded Sewing Machine 
Will Make a 

Power Scroll Saw 
By Captain H. H. Baird 

Practically Every Detail of This Ser- 
viceable Outfit Can Be Salvaged 
from Sources Available to Anyone 

LAST winter I got an idea for a 
sturdy, accurate, and serviceable 
scroll saw. Here it is. I know 

it does good work because a local pho- 
tographer is using it to cut out pho- 
tograph profiles pasted to a wooden 
background. 

Those who desire a perfect piece of 
workmanship may buy new material for 
this saw. Most of mine was salvaged: 
feet and post from a house mover, 
rocker arm bracket from a packing 
crate, and machine head from a local 
sewing machine dealer. I bought the 
oak for the rocker arms, the small hard- 
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ware, veneer for the saw table, leather 
beh, and saws. Cost-about one dollar. 
The shaft and base for the step-down 
pulleys came out of an old phonograph. 
The pulleys out of an organ. 

The whole base frame assembly is 
made of pine. The post may be made 
of boards and the hollow space filled 
with sand to give weight and reduce 
vibration-but I used a solid post sal- 
vaged from the beam of a dismantled 

Darn. A section or groove / inch by 6 
inches is chiseled out of the upper end 
for the lower rocker arm, after which 
both ends should be squared. Next, fin- 
ish the feet and braces to the dimension 
shown, spike them to the bottom of the 
post, and test for levelness on a true 
horizontal surface. 

The saw table supports are now fin- 
ished. Be careful to square the ends. 
Use soft pine. Attach the two central 
braces to the post with screws and glue. 
When these are trued up nail on the out- 
side rail with long finishing nails-and 
glue all butt joints. 

The table top should be made of 
veneer to prevent warping, and should 
preferably be of hard wood. Fit all 
edges flush with the rails, but do not 
nail on until assembly of the machine 
head. The machine head hase and guide 
plate will be discussed later. 

Uprights for the rocker arm bracket 
are made from /" by 4" pine stock and 
are 31" long. Offset cleats are /" b}- 

2%" by 12", and are of saine material. 
The center strip may be of any soft 

SCROLL SAW 

The photographs show the Baird scrol 
saw in action and a view from the motor 
side. The drawing at the left shows 
the guide plate and its relation to the 
table top. Above appears the assembly 
drawing of the outfit. Other drawings 
referred to will be found on the con- 

tinuation page. 

wood-which doesn't split easily-and 
is %" thick. I used the end of an orange 
crate. Be sure that the grain of this 
strip runs across the grain of the up- 
rights. Cover all surfaces with glue 
and either nail or clamp this center strip 
between the offset and upright strips. 
When glue is hard, plane and true the 
piece, finish the bracket base to di- 
mensions shown, and glue this base to 
the rest of the bracket assembly, using 
2" screws to draw it up. 

While I used oak for the rocker arms, 
I believe birch would be preferable. 
Each arm is made of %" stock, tapered 
as shown in the drawing. The groove 
in the small end of the upper arm is cut 
just wide enough to admit a tenpenny 
nail-or about %". Construct the link 
from a nail as shown, and fit in this 
groove. Bore a hole for the supporting 
bolt '/2" from the bottom edge of the 
arm. A 5/16" bolt with fine threads 
can be salvaged for this purpose from 
the sewing machine head. 

Clamp the arms together. and bore 
holes for bracket bolts and turn -buckle 
wires. 

An ordinary stove bolt may be slotted 
with a hack -saw for the lower saw 
blade holder-see sketch. Do not notch 
the lower (Continued on page 368) 
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The way I see it 
Augustus Post in Bronze 

CHARLES ANDREW HAFNER, 
portrait sculptor of note, has 

taken a logical step in the recognition 
of Augustus Post as a man of practi- 
cal imagination in aeronautics by mod- 
eling a characterful bust of him. The 
finished product, probably in bronze, 
will be on view at the Union League 
Club for a period. Mr. Hafner has 
done a fine job, we think, in bringing 
out the inner excellence of the man. 
Previously he hacl made sculptured 
portraits of such notables as Edwin 
Markham, the poet, and Thomas A. 
Edison, the inventor, and he has in 
prospect a portrait of Glenn H. Cur- 
tiss. He was well equipped, therefore, to perpetuate the 
features and character of Augustus Post.... Mr. Post him- 
self is frankly pleased with Mr. Hafner's representation of 
him, but shows no signs of being willing to rest on his 
laurels and call it a day. He dropped in recently to tell us 
of his flight down the Hudson in. a Condor transport ship, 
with Mr. Curtiss and a group of aerial pioneers, on the 
twentieth anniversary of the Curtiss flight from Albany to 
New York. Mr. Post's inclusion in the party aboard the 
Condor was no accident, for our aviation editor was inti- 
mately involved in the history -making flight macle by Mr. 
Curtiss twenty years ago. He recalled that the special train 
that paced Mr. Curtiss to New York was the only one ever 
to have the right-of-way over the line except the one which 
transported the body of President Grant.... Early in Sep- 
tember, Mr. Post said, he and Alan R. Hawley are putting 
on an anniversary party of their own. The two of them are 
going to fly, paddle, and tramp their way into the Quebec 
wilderness until they reach the point where they landed 
after a record balloon flight, made, like the Curtiss trip, in 
1910. The place in question had neither name nor inhabi- 
tants. . The flight began in St. Louis and the distance 
traveled by the two intrepid aeronauts (1,172 miles) has 
never been equaled by anyone in a similar aerial vehicle. 
Having landed at their nameless destination in the wilder- 
ness, Messrs. Post and Hawley wandered about for ten clays 
before reaching an inhabited part of the world. Now, rich 
in years and youth, they are celebrating by returning for 
a look at the landing place, pausing to fish for salmon by the 
way. As far as Mr. Post knows, their destination is as 
devoid of inhabitants or exact geographical designation now 
as it was when they alighted there. We have hopes of offer- 
ing our readers some interesting notes on Mr. Post's sum- 
mer diversions when he returns. And he has promised us 
a wonderfully interesting narrative, growing out of the 
Curtiss anniversary flight, for September. 

Well-and What of It? 

MLLE. LENA BERNSTEIN has 
proved her endurance by flying 

in an airplane continuously for more 
than thirty hours. So now we know 
she can last longer than Elinor Smith, 
who in April of last year remained 
aloft for twenty-six hours and sonie - 
thing at Roosevelt Field. Neither of these women, however, 
lias reached the mark set by Shipwreck Kelly. This may be 
due to difference in sex. Then again it may be clue to diet. 
We don't know.... The point we want to make, though, is 
that we are through, all tliroùgh, exclaiming over the ability 
of anyone to stay awake and hang on, whether he (she) 
hangs on to a flagpole or a stick.... There may be some 
object, relevant to aeronautic progress, in testing the staving 
powers of a plane and an engine by continuous flight. But 
the solo endurance flight tests nothing but the pilot, who 
can't be duplicated, and whose qualities can't be accurately 
transferred or transmitted for general utilization. 

By Murray Godwin 

Duty Before Pleasure 

LCOHOLIC beverages in France 
seem fairly safe from political 

interference, because of the impor- 
tance of the wine crop to the nation. 
Certainly it would take an enthusiasm 
and a capacity for evangelism as yet 
undisplayed on earth to wangle the 
French peasantry into planting its patiently evolved vine- 
yards with commodities more prosaic and vastly less in de- 
mand.. . We doubt, in fact, that all the threats and en- 
treaties of the anti -alcoholics would suffice even to wean the 
glowering Normans from their calvados, which, under the 
name of applejack, survives lustily beneath uncounted stone 
piles on Jersey farms (legend has it that it is ready for dis- 
pensing when it upsets the stones and rolls to the cellar under 
its own power). . . But we were saying-governments are 
unendingly enterprising, and the French Government is no 
exception. Coffee does not grow successfully in France. 
Therefore the government has decided that France shall 
drink chicory. which can be raised on French soil. By the 
device of a high duty on coffee, it has made that commodity 
too expensive for many Frenchmen to use.... Will the re- 
sult be a corresponding increase in chicory consumption? 
Perhaps-but if the duty is high enough to warrant it, the 
result may be an increase in smuggling and its attendant 
activities. Within the next few years we may hear of a 
widespread coffee "racket' being built up in France. And 
the moral of this, if any, , is that substitutes should be scien- 
tifically arrived at. 

A Zoom at the Moon 

ONE of the curious movements of 
this century is that which aims 

at actual personal investigation by 
earth -born creatures of the other plan- 
ets in our solar system. Other times 
have seen tales, sometimes satirical, on 
the subject; but in our time an organi- 
zation for the development of inter- 
planetary communication is being formed and financed in all 
seriousness. Taking the experiments of Professor Robert 
Goddard and other contemporary rocket builders as a basis, 
this group is busying itself intensively with perfecting a 
means of voyaging to the moon.... Probably nothing nearer 
the bull's-eye of Pure Science has ever been undertaken by 
men. No profit-taking in any way proportionate to the ex- 
pense and danger of the project seems even remotely pos- 
sible. It is all labor and pains, sweat of body and brain, 
with almost certain martyrdom-for those who attempt the 
actual trip-as the price of success. In return will be real- 
ized, it may be, some further knowledge of the space be- 
yond the earth's atmosphere and the satisfaction of having 
extended the travel -range of man, however precariously, to 
a point outside the limits of his place in the universe. 

Burning Things Together 

THEY'RE welding steel struc- 
tures and flooring and ships now. 

What they'll be welding tomorrow 
and the clay after we won't attempt 
to say. The pleasant peck of the rivet- 
hannner is still heard, of course, 
where new buildings are being erect- 
ed. but the art of burning steel 
members together is making progress in the building 
field nevertheless. . . . It is an interesting fact that this 
process fundamentally differs not at all from that which 
the village blacksmith employed to join metal parts. All that 
is different is the apparatus and the source of heat. These, 
however, because they make it possible to take the equip- 
ment to the job and apply it to surfaces of any form and 
in any position, make all the difference in the world. 
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STRING HOLDS 
SPONGE TO 

CORK 

SPONG 
(SWAB)! 

EQUAL PARTS OF 
LINSEED OIL 

MME WÁTE¡ 

Applicator Bottle for Burns 

AMIXTURE of linseed oil and lime water is a 
very good lotion for burns. The pain is eased 

by the lime water and the oil excludes air from the 
injured spot. 

A handy applicator bottle is made by taking a 
wide mouth bottle and affixing a piece of sponge 
or soft cotton wadding to the under side of the cork. 
In use, the bottle is shaken to emulsify the lime water 
and oil, the stopper is removed, and the lotion is 
applied by means of the sponge or cotton, the cork 
serving as a handle. Of course, the sponge becomes 
moistened with the emulsion in shaking. 

Six Handy Kinks 
for the Home Chemist 

By Raymond B. Wailes 

Fitting Rubber Stoppers 

DUBBER stoppers are expensive. 
IN_ They may not be available in odd 
sizes for particular purposes, but large - 
sized rubber stop- 
pers can be evenly 
decreased in di- 
ameter by grind- 
ing them down on 
an emery wheel. 
This procedure 
will always insure 
a good fit, which 
is not had if the 
stopper is cut 
down to size with 
a knife or razor 
blade. 

RUBBER 
STOPPER 

EMERY 
WHEEL 

Vacuum Device from Broken 
Distilling Flask 

DISTILLING flasks will break. A 
good suction or vacuum device 

can be made from the neck of a broken 
flask with its attached side arms. The 
neck is fitted with two stoppers through 
which glass tubes _pass. One tube is 
drawn down in diameter and leads water 
into the other tube which may be flared 
at the end to receive the water stream. 
The side tube of the neck acts as a 
connection tube and the "suction" is 
obtained from this tube. The broken 
portion of the distilling flask-the bulb 
or flask proper-can be removed by 
heating small portions red hot and pull- 
ing them away with a pair of old for- 
ceps. In this manner the edge will be 
fire polished. It can also be cut off 
from the neck of the flask. The lower 
or discharge tube should be small 
enough to cause proper operation. If 
it is made too small, however, the water 
will back up into the side arm of the 
flask. A little experimenting will indi- 
cate the proper dimension. 

Don't throw 
away that 
broken distilling 
flask. Cut away 
the jagged part 
and make a suc- 
tion device of 
the remainder 
by following di- 
rections given 

here. 

Dangerous cor- 
rosive liquids 
are a source of 
concern in the 
home laboratory. 
A cotton plug of 
the proper den- 
sity will make a 
corrosive - proof 

pipette. 

Protection Against Corrosive 

IN sucking measured amounts of cor- 
rosive liquids from a container by 

means of a pipette, a small wad of 
absorbent cotton inserted in the upper 
portion of the pipette will tend to pre- 
vent the liquid from being drawn into 
the mouth. Although permitting air to 
pass. the plug of cotton, when wet, will 
halt liquids, i f the proper amount is 
inserted. 

Funnels for Special Purposes 
GLASS tubing is best bent by heating over a broad Bunsen flame. 

A broad flame can be had by fitting a small -sized metal funnel, 
flattened as shown, over the stack of the Bunsen burner. The funnel 
is flattened with a hammer. It might be necessary to bend in the ends 
to secure a better distributed 
flame. 

A funnel can also be used to 
support porcelain crucibles and 
evaporating dishes for heating. 
The funnel is fitted over the 
burner stack. A triangle of wire, 
preferably of nichrome or other 
high -melting -point metal, is laici 
on the funnel. The triangle sup- 
ports the vessel to be heated. `TWIST 
Notches can be cut in the funnel 
to hold the triangle securely in 
place. The wire can be protected 
with pipe stems in the usual 
way. 

FUNNEL 

The commonness of 
an object is no key 
to the functions it 
can be made to per - 
farm. These drawings sl ow how, with a 
little ingenuity, the ordinary funnel can be 
utilized for two laboratory operations that are 
of frequent occurrence, namely, bending a 

glass tube and heating a crucible. 

CRUCIBLE OR DISH 
RESTS HERE 

IRON 
WIRES 

BUNSEN 
BURNER 
STACK 
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Flashes from the 

Radio Lab 
THERE still are many radio receiv- 

ers in operation which have single 
tubes in the last audio stage. It has 
been found that by placing two power 
tubes in parallel. much distortion is 
obviated. We suggest that one construct 
this honte -made "Tubadapta," instead 
of purchasing a similar manufactured 
product. It has the advantage of flexi- 
bility : so that the two tubes used on 
the wooden base may be placed in the 
set wherever there is room. The com- 
plete outfit consists of two sockets, an 
old tube base, and a suitable block of 
wood. As shown in Figure 1, the tube 
sockets are wired in parallel and con- 
nected to the pronged base which is 
plugged in to the regular connections 
for the last audio stage.-Sa muel 
Fodell. 

THFRE are very many uses for the 
extension cord connector shown in 

Figure 2. Many times the radio receiver 
is some distance from the place where 
the speaker is to be situated. This cord 
connector may be easily made by taking 
an ordinary house plug (the one on the 
electric iron will (lo nicely) and con- 
necting it as shown in the diagram. 
Just insert the tips of the cords in the 
slots. They fit in nicely and make 
good contact. I have used this to much 
advantage in connection with my own 
receiver.-Joseph Nagen. 

THIS DAY of the A. C. operated 
radio receiver, there is quite a de- 

mand for a simple device to control 
the line voltage of the set. Such an 
instrument is necessary to prevent the 
overloading of tubes. The device shown 
in Figure 3 is both inexpensive and effi- 
cient. The materials needed are an A. C. 
voltmeter having a scale of 0-150, a 
good heavy duty variable resistance of 
the carbon compression type, a wall 
receptacle, a light plug, several feet of 
twisted lamp wire, some wood, 110 -volt 

ZINC COVER OF DRY 
CELL PUNCTURED CELL 

switch, and a piece of Bakelite. 
Simply mount the parts on the panel 

and connect them as shown in the draw- 
ing. To connect it to the set, remove 
the plug of the receiver from the wall 
socket, and plug it into the receptacle 
on the unit. Insert the plug of the unit 
into the wall socket, turn the variable 
resistance to its lowest voltage, and 
turn on the set. Snap the switch into 

Fig. 1.-Two 
audio tubes in 
parallel may be 
used with this 

base. 

OLD UX 
TUBE 
BASE 

Fig. 2-A house plug 
may be used as an 
extension cord con- 

nector. 

PANEL LAYOUT AND 
WIRING DIAGRAM 

PLUG TO 
AC, LINE 

---ON-OFF 
METER 

SWITCH 

VARIABLE 
--RESISTANCE 

OUTPUT 
RECEPTACLE 

Fig. 3-A voltmeter and variable 
resistance may be used as a good 

voltage control. 

Fig. 4-Vinegar and water will 
revive a worn-out dry battery. 

TO ANT. POST 
ON RECEIVER 

POP OR 
MEDICINE 

BOTTLE 

BOTTLE 
BROKEN 
ABOUT 
3" FROM 

TOP 

SPARK GAP TO GND. ON SET 
ABOUT I/64" AND OUTSIDE GNU 

Fig. 5-A pop bottle make an inex- 
pensive lightning arrester. 

the "on" 
voltmeter 
the knob 
voltmeter 
Stone. 

position. This will cut the 
into the circuit; then turn 
on the resistance until the 
shows exactly 110.-R. J. 

HE OWNERS of battery -operated 
sets will find that, although their 

dry batteries are not completely ex- 
hausted, their efficiency is seriously im- 
paired before the point of saturation is 
reached. If one takes the ordinary dry 
cell and removes the cardboard cover, 
punching holes in the zinc case, and 
then immersing the battery in a solution 
of vinegar, water and salammoniac, as 
shown in Figure 4, he will find that the 
usefulness of the battery is extended. 
The writer has found that the life of 
the battery is increased twice the ordi- 
nary period. However, it is not well 
to use this method extensively, as it 
may cause considerable extraneous 
noise. interfering with reception.- 
Harold Lotz. 

N SPITE of the fact that many ar- 
ticles have been written to the effect 

that lightning has no damaging effect 
on radio receivers, one always feels a 
trifle safer when his set is protected 
by an arrester. Here is a lightning ar- 
rester which the author made at a very 
inexpensive cost. It consists of a top 
of a soda pop bottle, an old spark - 
plug, and some tar or sealing wax. The 
neck of the bottle is broken off, the 
spark -plug inserted in it, and the space 
filled in with tar or sealing wax, as 
shown in Figure 5. The top of the 
plug is attached to the antenna of the 
receiver, and the bottom portion to the 
ground on the set and outside ground. 
-Eugene Badger. 

This is the page of the 
radio fan. If you have any 
novel ideas or practical 
hints which you have found 
of value in your radio work, 
send them to the Radio 
Editor. Regular space rates 
will be paid for all mate- 
rial accepted and published. 
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Electric Hot Water Heater 
NEED a hot water 

heater ? Get this 
new electric one that is 
thermostatically con- 
trolled and maintains 
constant temperature in 
the boiler. It is heated 
by a coil immersed in 
a vacuum tube of oil 
(this prevents burning 
out or exploding), and 
the thermal efficiency 
of heat radiation to the 
water is said to be more 
than 97 percent. As 
the boiler is insulated, 
very little fuel is 
wasted. 

Chairs That Nest 
T!RED of using folding chairs that 
do not match your furniture? You 

can get rigid, non -holding ones that nest 
one in the other, in a good size. The 

front width of the seat 
is about 14 inches, the 
rear, 151. The sides 
converge toward the 
front, and the rear legs 

are rigidly 
mounted on 
the seat frame, 

so that identi- 
cally shaped and 
sized chairs can 
be accommo- 
dated. The seat 
has an open 
back; but up- 
holstered arms, 
back and seat in 
any style desired 
can be included, 
according to the 
manufacturer. 

Scientific Aids 
to comfort 

By Mary Jacobs 

Refrigerator and 
Range in One 

FOR the benefit of those 
with kitchenettes, here's a 

new electric range and refrig- 
erator combined. Heat for 
cooking and cold for refrigera- 
tion from a single electric out- 
let! To provide proper func- 
tioning, the manufacturers 
have put three inches of special 
insulation between the range 
and ice -box beneath it. The 
overall dimensions of the com- 
bination are 55;/ inches high, 
2672 wide and 23 deep. 

Secretary -Bookcase -Piano 
HERE'S a unique piece of furniture. 

It's a colonial secretary with the usual 
drawers and desk equipment, that has cases 
for books and can be opened into a piano. 

Portable Fan 
YOU can put 

this eight - 
inch baby fan on 
a table or desk 
or adjust for 
wall mounting.. 
It is light enough 
to be moved 
where and when- 
ever you need it, 

to the hot kitchen, the 
workshop or the bed- 
room. The fan is single 
speed, controlled by an 

on -and -off switch in the base. 

Make Your Own Weather 

A Grand Slam in 
Illumination 

IF you've ever played bridge at 
night and not had sufficient light 

from the lamp, you'll appreciate 
these twin lamps. Or if you've 
been in the shadow of the light and 
blamed your poor playing on its 
glare, just buy this set. These 
lights operate from the same outlet 
and are reputed to provide shadow - 
less, glareless light, shielding the 
players' eyes. They slide into brack- 
ets that you attach to the legs of 
any standard -sized table. The 
brackets remain on when the table 
is folded. 

The Latest in Pots 

DID you know that the same nia 
terial, rustless steel, which has 

been used for making buildings, is 
being used for kitchen equipment? 
You can buy your pots, frying 
pans, pitchers, oven dishes and 
knives made of this well known 
metal. It is bright, untarnishable, 
comparatively immune from acids, 
can be heated to a high temperature, 
and washes in soap and water. 

JUST as you turn on a light when you 
enter a room, you can switch on fresh 

air, warmth or coolness, with this new Aeriet, says 
the manufacturer. Electricity can be used for fuel, or 
a heat element connected to hot water or steam pipes 
can be substituted. The type which uses electricity may 
be had in portable form. 

Names and Addresses of Manufacturers upon Request. 
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New Ideas 
for the Machine Shop 

Milling Spur or Bevel Gears 
CUTTER t 

ir 

O cut teeth in a gear, the gear blank 
1ì_ 1 is mounted on an arbor and inserted 

in the indexing head spindle. The index- ing* head is tilted to that of the meshing 
angle of the gear blank. In the case of a 

DIMENSION9 _ 

SAME A5 spur gear, the blank is placed horizontal. 
TOOTH SPACE The cutting tool is mounted on the spindle. 

__:_/GEAR BLANK the tool selected being of the approximate 
size of the space between the gear teeth. 
In case of the bevel gear, the tool may be 
the exact size for the large diameter, but 
to make the teeth approximately right, the 

depth of cut is made less on the small diameter. With the divisions of the 
indexing head, the required number of teeth are obtained. By offsetting the 
gear blank from the center of the cutter, variations in form of teeth are 
obtained, to make the teeth correct. Two or more cuts should be taken 
through each tooth space. 

INDEXING HEAD 
TILTED TO MESHING 

ANGLE REQUIRED FOR GEAR 

Cutting Accurate Spiral 
Grooves 

Pr HE work of accurately cutting a 
spiral groove, both sides parallel and 

of uniform pitch, is accomplished with 
the set-up shown. The end mill is used 
in cutting the grooves. The work is 

INDEXING HEAD GEARED 
TO TABLE FEED SCREW 

CUTTER 

CUTTING OF 
SPIRAL GROOVE 
WITH END MILL 

ARBOR ARBOR 

WORK 

EXACT WIDTH 
AND PITCH ARE 
OBTAINED WITH 
THIS METHOD. 

secured in the index head and the table 
feed is geared to the head. Thus as the 
table feed advances the work, the index 
head is also rotating, and with proper 
gearing to the index head the exact 
angle of spiral is made in the work. 
The sicles of the groove will be paral- 
lel, if a milling tool of the exact re- 
quired width is used. 

The average individual who has a 
machine lathe will have but little diffi- 
culty in selecting the proper gears to 
produce any angle that may he desired 
in the complete spiral. Naturally, the 
size of the cutter will have some bearing 
on the pitch of a spiral if the spiral is 
to be complete, so that one groove will 
not overlap the other. 

INDEXING HEAD WORK 
DOG 

PARALLEL ADJUSTABLE 
TO TABLE yTABLE CENTER 

CUTTER 

Fluting Straight or Tapered 
Work 

HERE a milling tool, reamer or 
similar job is to be machined 

with flutes, a set-up of the job, using the 
indexing head to obtain divisions of the 
diameter of the work is used. The 
indexing head center and a table center 
are used to support the work. A dog 
is used to attach the work to the face 
plate of the indexing head. The cutter 
is mounted on the spindle and the work 
is moved offside, until the working of 
cutting sicle of the flute is made correct. 
The clearance sicle of the flute, being 
unimportant, is neglected. Cutters for 
such work, can vary considerably in 
dimensions and form, without impair- 
ing the work. 

For Handiworkers 
Home Workshop Enthusi- 
asts Will Find Two Prize 
Contest Announcements of 
Much Interest to Them on 
Page 379 of This Issue 

PLAN VIEW OF SET-UP FOR PROFILING WORK 

PROFILING 
TEMPLATE 

VERTICAL 
MILLING HEAD 

GUIDE STUB 
ON MACHINE 

HEAD " r 

FORGING 
TO BE 

MACHINED 

Profile Milling Work 
PTI HE simplest method of profiling is 

to use a machine with a vertical 
milling attachment or head. The work 
is then set up as shown. A profile 
template is macle to represent one side 
of the job, if the work is symmetrical. 
A stub bar follows the template and the 
cutter cuts correspondingly around the 
forging. The work and template are 
mounted on a separate slide bed with 
cross feed. The combination of longi- 
tudinal and cross feeds is used for this 
profiling. The feeds are entirely oper- 
ated by hand, the machinist keeping the 
stub or guide bar against the template 

INDEXING HEAD GEARED 

/TTOO 

TABLE FEED SCREW 

I a 
DOG 

CENTERS OFFSET 

Milling Spiral Flutes 
N machining spiral flutes in either 
a straight or tapered reamer, the 

table feed screw is geared to the index 
head feed screw to obtain the compound 
feed. The work-i.e., the reamer, is 
mounted between centers, one in the 
index head and another on the table. A 
clog fixes the work to the index head. 
The sketch shows the work as set up 
for machining, in which a cutter is 
selected the approximate shape of the 
flute. As the work advances and also 
rotates while cutting. the flutes will not 
be of the same exact shape of the cutter, 
but will be wider and the side angles 
slightly different. This deviation is of 
no importance however in such a tool as 
a reamer. 

It should be understood that in fixing 
the work 'between centers, the centers 
are offset. In spite of the fact that the 
spiral flutes of the reamer are not as 
accurate as those in a purchased prod- 
uct, the reamer can be used for substan- 
tially the same purposes. After the 
machinist has milled one or two of these 
reamers lie is sure to make them in all 
sizes so as to complete his stock. 
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Give the Kids a 

Merry -Go -Round 
By Eugene de Lopatecki 

If You Know How to Use Simple Tools, You 
Can Make This Merry -Go -Round. The 
Kiddies Will Have a Grand Time with It 

THE kiddies need 
not go to an 
amusement park 

and part with their 
dimes for a merry-go- 
round ride. A thorough- 
ly practical merry-go- 
round can be made 
cheaply by any handy 
man with a flair for 
making things, and the 
novel device will make 
his kiddies the most 
envied youngsters in 
the neighborhood. 

Glance at the ac- 
companying sketches, 
and you will immediate- 
ly gain a fair idea of 
the construction of this 
homemade merry - go - 
round. Fig. 1 shows 
the revolving platform 
assembly. The chief 
requisite is half of a 
rear axle housing and 
wheel from a junked 
automobile. It must be 
of the "full floating" 
type. This was the 
prevalent type used on 
old-time cars and it 
can he bought at "old 
iron" prices at any auto 
junk -yard. 

It is well to choose 
an assembly that has 
six holes through the 
driving axle flange. 
This makes it unneces- 
sary to drill additional 
holes at this point. 

FIG. II 

15"GROOVED PULLEY 
AND PEDALING GEAR 

5EE DETAIL 

PULLEYS--JI 
At ú r° 

STAKES 

FIG. III 

Usually there is an odd number of rim 
lug -bolts in a wheel, making it neces- 
sary to drive additional holes through 
the rim. 

Fig. 1 shows how the six pieces of 2"x4"x60" wood are bolted radially to 

zo" 

1 

IDLER PULLEY 
AND SPRING 

KEEP ROPE 
BELT TIGHT 

ENDLESS 
ROPE BELT 

SEE DETAIL 

TWO PASSENGER CAR 
SEE DETAIL 

Ió" 

ñ g PULLEYS' 

ÄX-LF HOUSING SET IN 
CONCRETE 

15" GROOVED, 
WOOD 

PULLEY 

the face of the wheel. 
Also, how the flooring 
is laid. The heads of the outer bolts 
should be counter -sunk into the "two- 
by-fours." The inner bolts should have 
the nuts on top so that the driving axle 

flange plate can be 
readily removed to give 
access to the wheel 
bearings. The brake - 
drum, while non -essen- 
tial to the construction, 
is usually an integral 
part of the wheel, and 
need not be removed. If 
the driving axle flange 
can not be readily 
driven or pressed from 
the axle, it is best to 
cut off the axle with a 
hack -saw, as it serves 
no purpose. 

Figs. 2 and 3 show 
respectively the plan 
and elevation. Note 
that the axle housing is 
set firmly in the ground 
permitting the platform 
to rise about 10" above 
the surface. It is well 
to set the housing in 
concrete, but it is not 
absolutely necessary. If 
rocks and old bricks are 
tamped solidly into the 
hole, sufficient solidity 
can be had. The wheel 
hearings can be re- 
moved and the platform 
lifted off during the 
operation. 

Before replacing the 
platform, a circle 6' in 
diameter and concentric 
with the axis of the 
merry-go-round, is laid 
off 0-11 the ground. 24 
wooden or metal stakes, 

FIG. VI 

spaced equi -distantly, are driven into 
the ground around the circumfer- 
ence of the circle. These should pro- 
trude about 4". (Continued on page 363) 

SPRING TAKES 
UP SLACK 
IN ROPE 

THESE 
PULLEYS ARE 

2" LOWER THAN 
OTHER PULLEYS 
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There's an adventure waiting for you beside every wall and 
in every fence corner. Behind every rock disintegrating 
in the shade. In every garden zero re ordinary vegetables 

grow. In this article, S. Leonard Bastin, an acute observer 
of nature's common, quiet complexity, tells you why. The 
pictures above show si.r hours of a toadstool's life. 

Putting Plants Through Their Paces 

Did you know that you can make a 

pretty aerial plant of an ordinary car- 
rot? Sure you can. Read the directions 

below. 

ONE of the wonders of plant life 
is the growth of a toadstool. 
These often seem to appear all 

in a night but few realize how rapid 
is the growth. In the photographs at 
the top of this page is shown the de- 
velopment of the Fly Agaric fungus- 
common in woods-from the moment 
when it first appeared on the scene as 
a tiny white spot to its full develop- 
ment only six hours later. 

You can make a very pretty orna-_ 
ment for your indoor garden out of 
an old carrot stump. Choose rather a 
large one and trim away any leaves 
that are on it. Now with a sharp knife 
cut away about three-quarters of the 
carrot from the pointed end. Then, 
holding the stump upside down, hollow 
out the interior with the knife. 
Take care not to cut clear through the 
stump, as the hollowed -out part must 
be made so that it will hold water. Now 
bore four holes opposite one another 

By S. Leonard Bastin 

in the upper part of the hollowed por- 
tion and, through these thread some 
twine in such a way that the stump can 
be suspended in the manner shown in 
the photograph. Fill the interior of the 
stump with water and hang the whole 
thing in front of a window in a warm 
room. Soon new leaves start to sprout 
from the stump and these will go on 
growing very rapidly. In the end the 
stump will seem to be covered with a 
fern -like growth which is very attrac- 

tive indeed. Where, as in a window. 
the light comes chiefly from one side, 
it is a good thing to turn the stump 
round every day or so in order that all 
sides may get an equal amount of light. 

The stein of a twining plant, like a 
hop or a bean, is continually twisting 
round. This may be proved in an in- 
teresting way as shown in the photo- 
graph. On a young hop stem a white 
vertical line is drawn. Twenty-four 
hours later the stem is examined when 
it is found that the line is no longer 
straight. Owing to the twist of the 
stem it has become spiral as shown in 
the second photograph. 

It is possible in a large flower pot 
to make a fernery which will he a great 
ornament in a room and will continue 
to be beautiful summer and winter for 
years. Secure as big a pot as you can 
and then proceed to bore holes round 
the sides. These holes can be worked 
out by means of a steel chisel or an 
old augur with a somewhat worn bit 
might be used. As a matter of fact the 
pot is not really so hard as might be 
expected. (Continued on page 368) 

You may have noticed how the stein of a climbing 
plant twists as it grows-but had you any notion of 

its rate of twist? You can demonstrate by marking 
the stein with a 
white, straight line. 
The photographs to 
the right illustrate 
the process of mak- 
ing a practical and 
lovely, fernery in a 

pot. It's a matter 
of planting in ver- 
tical layers, mostly, 
and using the right 
soil in the right 

way. 
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Prize Puzzles 
to 

Polish Your 
Wits 

BYV 
1244. 

THE Puzzle King pre- 
sents the eighth of a 

series of problems, the 
solving of which will show 
if your mathematical abil- 
ity is bolstered up by logi- 
cal reasoning. Prize win- 
ners of the May puzzles 
will be found on page 370. 

Science on the Farm 
WHEN Farmer Brown's boy 

came home from agricultural 
college with his diploma, the 

old man said: 
"Now Tom, let us have a friendly 

contest to see how much better your 
new-fangled methods are than my old 
ways. Take that square patch of land 
yonder, put a fence around it, and work 
it according to your books. When your 
scientific crop comes along we'll com- 
pare it with my harvest, acre for acre. 
There's a pile of logs behind the barn 

American Fan Tan 
NAmericanized Chinaman was explaining to nie how his 
countrymen have adapted their ancient game of Fan 
Tan to fit United States coinage. 

The old game is played with a bowl full of Chinese cash, 
from which the contestants take turns in withdrawing pieces, 
according to rules, until a final odd or even number, one or 
two coins, is left in the bowl. The player making that last 
play, which leaves the one or two coins, wins the stakes. 

An American Fan Tan set consists of two one -dollar 
pieces, four halves, five quarters and six dimes, as shown 
in our sketch. The game is played by from two to five per - 

Put a certain num- 
ber of poles three 
feet apart around a 
certain square field 
and von will be 
short 400 poles. 
whereas if you 
plant them three 
yards apart, 800 
poles will be left 
or'er. How large 

is the field? 

that we can use for your fence poles. 
Count them and let me know how far 
apart you want them set." 

Toni later reported to his dad as 
follows: 

"I find that if we put the poles three 
feet apart, we shall be short 400 poles, 
whereas if we plant them three yards 
apart, there will be 800 poles left over." 

From those simple facts concerning 
the fence poles, figure out how many 
square feet there were in Tom's farm. 
Disregard the diameter of the poles. 

sons, and hedged round by rules too abstruse for a mere 
Occidental; so I will present a simple pastime evolved from 
that sanie layout of seventeen coins. 

Our game will be played by only two persons, who take 
turns in removing coins from the plate until a final coin is 
left, and the player who faces that lone coin at his turn, loses 
the game. 

At each turn, it is a player's privilege to remove one or 
more of the pieces of a single denomination-but not two 
kinds at the same turn. 

For example, a player might elect to deal with the dimes, 
and of these he may remove one, two, three, four, five, or 
the entire six. 

And so, the game progresses until a final coin results. 
Here is a specimen game between A and B: 

A removes a dollar, B two halves, A three dillies, B four 
quarters, A a dollar, B two dimes, A a half, B a dime, and 
A then wins by removing either of the two remaining coins. 

In explaining the game to my Oriental friend, I extended 
him the courtesy of opening play. He promptly removed all 
of the coins of a certain denomination, and that left nie with 
a losing game, provided he continued to play without error. 

Which denomination did he eliminate, and why dici that 
play insure my being left with the final coin? 

Twenty-five Dollars in Prizes 
A FIRST PRIZE of $10 will be awarded 

answers to the two puzzles accompanied 
of the Farm Probletn. 

A SECOND PRIZE of $5 will be awarded 
correct answers to the two puzzles. 

TEN PRIZES of $1 each will be awarded 
the next best analysis of the Farm Problem, 
to the two puzzles. 

Answers must be received not later than noon, August 15, addressed to 
"Puzzle Editor," SCIENCE ANn INVENTION, 381 Fourth Avenue, New York 
City. 

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

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

to the person sending correct 
by the best expressed analysis 

for the next best analysis and 

to the ten persons who send 
together with correct answers 

www.americanradiohistory.com



346 Science and Invention August, 1930 

More Psychology 
YOUR article in May number of SCIENCE 

AND INVENTION entitled, "Behind the 
Human Front,' by Edward J. Beck, inter- 
ested me very much. I do not claim to be 
a psychologist, but in my different occupa- 
tions as railroader, handling passengers, a 
photographer, an officer of the law, a de- 
tective and as a general repair mechanic, I 
have picked up a few things that are inter- 
esting as well as unique, and akin to Mr. 
Beck's experiences. 

Once I overheard an old darky telling 
a younger one, who had just complained 
of his wife's accusing him of being out with 
other women, that "any time you see a 
woman all the time kusin' her husben run- 
nin' atter other winunen, keep your eye 
on her. She is only (loin' that so if he 
should ketch her with some odder man, she 
would have a cumback at him so's to shield 
herself." I determined to test this and in 
99 out of 100 cases have found the old darky 
knew his women. They usually are worse 
than their husbands. 

A woman prevaricator is the easiest to 
catch in a fib or a lie. I have never found 
one that could tell me a lie and not be 
caught at it. All you have to do is to wait 
a few days or weeks. Then have her re- 
peat the story ; if she originally had told 
the truth she will tell it almost exactly 
as she did the first time, but if she had 
told a lie she will have forgotten how it 
was told and will vary it in many respects. 
The fun begins then and you can get her 
so mixed up, that she cannot retrieve her- 
self. Some men are the same, but most 
men, if they are at all intelligent, will re- 
member and repeat the lie exactly as they 
did at first. 

In the photo business for over 25 years, 
I noticed that eight of ten women when 
they came to see proofs of their sittings 
would remark : "They don't look a bit like 

me." As I al- 
ways prided my- 
self on being 
able to get at the 
root of things, I 
asked hundreds 
of women why 
they said that. 
None of them 
seemed to be 
able to tell nte. 
I knew most of 
them did not do 

it through vanity and only a few were 
fishing for a compliment, so one day, when 
a lady who was a personal friend and very 
sensible looked at her proofs and said the 
same tiling, I asked her if she had left the 
studio the day she had the sittings made 
with a definite image in her mind of just 
how her picture would look. She laughed 
and admitted it was so. After that I asked 
them all the same question, and only one 
had not admitted that it was a fact. 

I have also learned to never show a 
proof to strange people unless they leave a 
deposit, as many times they will walk out, 
if they do not like the proofs, and never 
come back and go to some other studio, 
without giving you a chance to have another 
sitting. In kodak finishing I always seal 
prints up and will not open them till they 
are paid for, for there is a large class of 
the lower element that does not have the 
money and after seeing the pictures lose 

THE SAFETY 
Conducted by 

Readers' Opinions and Comments 
all interest in them. The public reacts to 
photos as they do to music; very few people 
have any basis for judging. Another bird 
is the one that never wants to pay a de- 
posit, or to put down any money for any- 
thing. Even men have a list of alibis as 
long as a prohibitionist's excuses for not en- 
forcing the prohibition laws. They will say, 
"Oh, I want my pictures, and I will take 
them out." I tell them that they all say 
the same thing. They howl long and loud 
about their honesty, and the more they howl 
the less likely they are to call for their 
work. 

I was once asked to define a "Scissor - 
bill." Well, I consulted the dictionary, the 
World's Atlas, Ancient and Modern History, 
without getting an adequate definition. He 
is the kind of man who claims that he took 
his watch to John Smith's shop and the 
watchmaker stole the jewels from it. The 
highest priced genuine ruby jewels in solid - 
gold settings cost the jeweler less than 
$4.00 per dozen, and the kind he had in 
his watch cost about $1.50 a dozen. No 
jeweler would go to the trouble of taking 
out a jewel from a cheap watch when such 
jewels only cost from 15e to two bits apiece. 
He is also a gink that has the oldest violin 
in the state, running from 100 years back 
to three years before Adam was born, de- 
pending on his imagination or how ignorant 
he thinks you are. "Yessir-ree, it's a jen- 
nuwine Strad fer it has the date pastid 
on the inside, and has the most wonder- 
ful tone while it has steele strings on it." 
This bird always has the best horse, the 
best shooting gun and the oldest fiddle in 
the country, especially if he wants to sell it. 

Another specie of genus bohunkus is a 
young wart who lives out in the tall and 
uncut. He gets himself an old Ford car 
for about ten to fifteen simoliens and takes 
it apart; if he gets it back together, he is 
a mechanic, in box -car letters. Next week 
he goes to town and gets himself a job 
in a garage at six bucks a week. After he 
works two weeks he graduates, and at the 
end of the month he is an EXPERT, and 
all he really knows is to "race" the motor 
and flatten the bearings and shackle the 
bolts in the frame and body till it nearly 
falls to pieces. If it is a "hick" town he 
draws his little six iron men Saturday night 
and goes downtown and gets him a hot-dog 
and a coca-cola and then stands on the 
sidewalk and spits tobacco juice till it 
looks like a flood. He goes home about 
ten, and next 
morning gets in / V 

an old dilapi- 
dated excuse for 
a car and rides 
the rest of his 
week's wages out 
in gas and oil. 
The South is full 
of this species 
of mechanics. 

You can usu- 
ally tell a Scis- 
sor -bill even if you can't see him, if he 
is anywhere around. You can hear him 
three blocks. The more ignorant, and the 
less he knows, the more and louder he 
talks. And if he is driving a car, he is 
sure to have the cut-out wide open to at- 
tract attention. 

A. L. BUTCHER, 

\Maryville, Tenn. 

How You Make Us Blush, Fred 
®E of the features which invariably 
attracts me to SCIENCE AND INVENTION 

Magazine is the page devoted to the opinions 
(intelligent or otherwise) of your alleged 
editors in response to questions iul?mittcd 
by an adoring reader public. One thing that 
has impressed is the finality with which these 
queries are answered. After reads::, coveral 
of Mr. Kraus' scholarly opinions on subjects 
varying from a discussion on the benefits 
of electro -magnetic belts to the disadvantages 
of awarding 
gold-plated re- 
ceptacles for 
model contests, 
my imagination 
portrays Mr. 
Kraus as more 
imposing than 
the Great Jove. 

Spiritualism 
also comes in 
for more than 
its just share of 
space on these two precious pages. It seems 
to be a failing of the editor that he will 
give space to any superstitious school boy 
who is sold on the idea that, like the famous 
Joan of Arc, he has heard voices, smelled 
spirit odors, and seen trumpets gyrate about 
the room without any apparent human in- 
fluence. For the materialistic mind of scien- 
tific readers, the discussions on spiritualism 
have just about reached their saturation 
point. For the love of the Great Dunninger, 
give us a little change from the constant fare 
of outpourings of hallucinated minds and 
minor mentalities. 

Several months ago, one intelligent reader 
of SCIENCE AND INVENTION complained about 
the editorial policy of nursing along the 
buyers of quack medicines and patent cures. 
No doubt, there was a vast protest from the 
many righteous -minded, who saw in such a 
letter the workings of a villain interested 
in separating a slightly ludicrous public from 
its hard-earned cash. However, it is my 
opinion that to warn the readers of SCIENCE 

AND INVENTION about a medical fraud is 
merely to divert their interest to other chan- 
nels of quackery such as chiropractics, osteo- 
pathy, hydrotherapy, and the many other so- 
called scientific cures which the Federal 
Trade Commission and the National Better 
Business Bureau have not seen fit to crusade 
against. In connection with frauds, it might 
be suggested that the wily business man 
works on the theory that "Once a sucker- 
always a sucker." This is evidenced by the 
fact that sucker lists are frequently sold and 
bartered by the exponents of stock -selling 
schemes, gold mines, and oil wells which are 
just about ready to gush, but scarcely ever 
do. It is no doubt the duty of a righteous - 
minded editor, and I an: quite sure that 
SCIENCE AND INVENTION has its share of 
righteousness, to expose any frauds which 
come to his attention. However, the under- 
taking of such a process of enlightenment 
and exposure is a vast one. It has many 
ramifications and often cannot he settled with 
the finality with which Mr. Kraus is wont 
to settle it. 1f an advertiser offers his 
"cure" to the public, with a barrage of 
ridiculous adjectives and crude art work, it 
seems to me that he is no more guilty than 
many of the more prominent advertisers who 
make claims such as "Toasting removes all 
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VALVE 
Joseph H. Kraus 

Will Be Welcomed by the Editors 
irritation"; "Not a cough in a car load"; or 
"ìl ilk from contented cows." 

If the Safety Valve contained more let- 
ters from the readers anent their opinions 
on the various articles published in the 
magazine, I think it would prove helpful to 
the editors, and no doubt prevent them from 
publishing articles like "Hook Yourself A 
Rug, "Merely on the Surface," and "Un - 
kinking Cleveland's Traffic." These articles 
have given me as much joy as the recital 
of a go-getting mortician of his latest piece 
of business-the large and sumptuous 
funeral of a beer runner. Amen. 

FRED WITNER, 
Madison, Wis. 

(Tite editor has never laid any claims 
to infallibility. He always tells the truth 
or what he believes to be the truth, and does 
not care whether Mrs. Grundy likes it or not. 
We try to render the best scientific opinion 
on those questions and topics upon which 
information is requested, attd there are no 
two ways about true science. If we err, we 
are very glad to have the error pointed out. 

It is true that spiritualism receives due 
attention and consideration. Approximately 
one out of every five letters which are re- 
ceited by the editor of titis department are 
on the subject of frauds and humbugs, among 
whirls we find spiritualism, astrology, phren- 
ology. palmistry, and medical quackery. 
Technical inquiries are properly taken care 
of by the able editor of the Oracle De- 
partment. 

Our $21,000.00 contest on spiritualism is 
still awaiting a taker: and titis, after more 
that: seven years. Surely you must realize 
that if those manifestations purported to be 
produced by spiritualistic effects have all 
suspicion of trickery removed from them, 
and the scientific yardstick can be applied. 
we are on the way to make a momentous 
discovery in developing a new force entirely 
unknown to science. Unfortunately for this 
publication. and also for the spiritualists, 
such a force has never been demonstrated to 
its. 

Two wrongs do not make a right. Adver- 
tisini the toasting of tobacco, milk from con- 
tented cows, or coughless cigarettes, is de- 
cidedly different from advertising that 
saute milk as a cure for 76 diseases, or the 
cigarettes as a substitute for a cough medi- 
cine. Front a factual standpoint. both 
cigarettes and milk would be of greater bene- 
fit titan some of the mechanical ttostrunts 
that are specific for various diseases. If we 
can. in only a small measure. disseminate 
what We consider to be the truth about medi- 
cal treating devices, we shall feel amply 
repaid. Many who are suffering front a 
disease have resort to advertised "cures" 
that are totally worthless. Tite ravages of 
the disease become aggravated, while the 
sufferers rest under the false security of 
advertised virtues. When medical assistance 
is at last called upon, it frequently happens 
that the case is so far gone that medical 
intervention can be of little further service. 
The physician finds himself handicapped. He 
can now do nothing else but allay the pain 
with narcotics, assuage the grief of the rela- 
tives and sign the death certificate. Had he 
been called in earlier, music front a jazz 
orchestra Wright have been substituted for 
the sepulchral tones of a Pipe organ. 

These pages are an open forum. Any 
reader is at liberty to comment upon the 

articles appearing itt titis publication. Do 
not be too sure that Others who read 
SCIENCE AND INVENTION Magazine may not 
be interested in the very articles that did 
not please you. We have an idea that the 
mortician may have gotten quite a kick out 
of the beer runner's funeral. He saw his 
duty, did it, and undoubtedly got paid hand- 
somely for it.-EDI rote. ) 

A Bouquet for the Family Doctor 
N the February issue of SCIENCE AND I INVENTION the editor asked Mr. C. Soder- 

Strom of San Francisco, California, if he 
would not be criminally liable if one case 
of well marked diphtheria died under quack 
treatment without exhausting science. 

The same logic and legal reasoning used 
by the editor carried into the so-called 
science of medicine would make every 
medical doctor criminally liable for every 
patient that dies under his system of treat- 
ment, consisting of horse blood or lymph 
called serum, and did not give the case the 
benefits of the real science of Chiropractic. 
If the editor doubts the harm that comes 

from anti -diph- 
theria and simi- 
lar serums, let 
him send one 
dollar to the 
American Medi- 
cal Liberty 
League of Chi- 
cago, Illinois, 
and request in- 
formation. One 
must pay for 
what he gets. 

I trust that the editor of SCIENCE AND 
INVENTION will continue to press the cause 
of medical monopoly and brand the rest of 
the world as quacks-all the sooner will 
public opinion crack clown on the monster 
medicine that parades under the flag of 
science and in that name has killed more 
and done less good than all the wars of 
history put together. 

Take the product of quackery out of medi- 
cine and it stands there like a great pile of 
ashes with the flame out. Science is science 
and medicine is quackery. 

WILLIAM H. JAHN, 
Hallettsville, Texas 

(The editor certainly does not doubt that 
harm can and on occasion does come front 
serums, but the harm is out of proportion 
to the benefits that such serums produce. 
Out of 330 healthy people who never came 
in contact with diphtheria patients, so far 
as teas known, virulent diphtheria bacilli 
were found in the throats of eight of them, 
and two of them later developed the disease. 
Laboratory workers who have accidentally 
sucked up virulent bottillon of diphtheria 
bacilli developed the disease. When diph- 
theria antitoxin was used in treatment and 
for immunization, about one in 10,000 people 
developed alarming symptoms. In those 
cases euitere the antitoxin is used its time, 
the death rate per thousand takes a very 
material slump. Any table on vital statistics 
compiled for the entire United States will 
indicate that in those parts of the country 
where antitoxin is used, the death rate is 
consistently lower than where it is not used. 
In 150 cities, 183,256 cases were treated 
without the serum, the mortality rate 
being 38.4%. Serum eras then introduced, 

and itt practically the ramie number of cases, 
the mortality dropped to 14.6%. In Chicago 
front 1888 to 1893, the total ttuntber of 
deaths front diphtheria was 11,488. From 
1896 to 1903, the period during the use of 
antitoxin, the deaths etere 6,088, a decrease 
of 47%. Of 586 cases treated on the first 
day of the disease, there were only two 
deaths. If all the diphtheria cases were 
promptly treated on the first day of the 
disease, the mortality would be considerably 
lower.-EDITOR.) 

Ye Editor Takes It on the Chin 
HOW much longer must the long-suffering 

readers of your publication suffer from 
the hen -brained comments of the apparently 
very new managing editor, Murray Godwin, 
who seems to be afflicted with the notion that 
he has a corner on the inside stuff about 
the entire universe, including the astronom- 
ical, penological, automotive, social, and 
every other aspect?!!! 

In your July 
issue, under the 
usual title, "The 
Way I See It," 
Mr. Jehovah 
Godwin takes a 
lusty poke at 
Dr. Gilbert N. 
Lewis and his 
new theory of 
time, which 
seems destined 
to be of great 
practical value in the world of experimental 
science. The attacc is altogether unjustified 
and only serves to reveal the possibly use- 
ful fact, that Mr. Godwin is a complete 
igtioramus regarding the subject in question. 

I was, however, delighted to note that 
toward the conclusion of his scurrilous as- 
sault, your so-called editor lapsed into the 
vernacular of his native East Side, thus 
furnishing his own refutation of the argu- 
ment which he had advanced. 

Trusting that you will discontinue Mr. 
Godwin's contributions in the very near 
future, I remain, 

MELVILLE T. THAYER, 
Needham, Mass. 

(There is always one day in the month 
when we glance across the aisle and see our 
square -jawed. carrot -topped Managing Editor 
burning up the asbestos ribbon on his water- 
cooled typewriter. From the look of intense 
concentration, ire know that he is its the 
midst of great thoughts on trivialities. and 
we can tell from the highly charged atmos- 
phere that the page known as "The Way I 
See It" is its the throes of creation. While 
"Doctor" Godwin thumbs his well used en- 
cyclopedia in the hope of successfully re- 
futing the bombastic discharges of publicity - 
minded professors, we seek refuge in our 
two Pages known as The Safety Valve, and 
laugh up our sleeve. 

After working with Mr. Godwin for some 
time, we can vouch for the fact that he is 
not exactly an ignoramus, nor arc his com- 
ments always heir -brained. We think very 
highly of his comments. and also his rather 
unique presentation of them. In addition, 
we admire his state of skepticism which per- 
mits hint to see beyond the news columns 
and view what really is "Behind the News." 

We are not considering the removal of his 
"Tire if'ay I See It."- EDITOR.) 
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A Message from the Other 
World 

THIS is an entirely new method of 
producing spirit slate writing with 

which any conjurer can easily outdo 
the cleverest spirit medium. Although 
there are many methods of producing 
messages upon slates, few of these are 
practical for producing those same mes- 
sages on unprepared slates that can be 
initialed by the spectators. 

A slate, which the spectator can bring 
himself, is initialed by him and then 
he, instead of the magician, is asked 
to hold it under the table during a few 
moments of meditation. The magician 
then permits the spectator to convey 
the slate to the top of the table, where 
a so-called message is found to have 
been written with chalk. The secret lies 
in the fact that a large rubber stamp 
has been fastened beneath the table top, 
the lettering of which stamp has been 
well chalked prior to the demonstration. 
The magician or medium, also seated 
at the table, need merely press the slate 
against the pad while the other holds it 
beneath the table -top. The message is 
naturally transferred very quickly, but 
a certain amount of showmanship is 
needed to carry the effect across. Only 
one message is possible for each stamp, 
several of which could be fastened be- 
neath the table -top. 

APER PASTED 
ON MATCH BOX 

MAGIC 

GLASS TURNED 
BENEATH COVER 

OF HANDKERCHIEF 
BALL 

GLASS 

------ 
ELASTIC 

BANDS 

Novel Thought Reading 
THE magician explains that by gaz- 

ing into a flame of a burning candle, 
he finds himself inspired to read 
thoughts. During his absence from the 
room, a card is freely chosen from a 
deck and then returned. The deck is 
then pocketed by a spectator. Searching 
around for some matches, the magician 
is handed a box by one of the specta- 
tors, he lights the candle, and correctly 
names the card. The secret lies in the 
fact that a piece of paper has been 
pasted to the box of matches, upon 
which the spectator assistant has written 
the name of the card. 

The Diabolical Colors 
ASMALL box of four compartments 

is arranged to accommodate four 
differently colored blocks. While the 
magician leaves the room, the blocks 
are placed in the box, which is then 
locked. On his return, the magician 
holds the box to his forehead and 'cor- 
rectly names the arrangement of the 
colors. A slide bottom gives him the 
information. 

RUBBER 
STAMP 

CONCEALED 
BENEATH TABLE 

Unique Billiard Ball Trick 
EXCEPT in sleight of hand, all sorts 

of paraphernalia are used by the 
average magician. In this effect, the 
material is obtainable almost every- 
where. 

The magician borrows a tumbler. a 
large non -transparent handkerchief, a 
billiard ball or an egg, and a rubber 
band. For the purposes of illustration. 
we will say that a ball the size of a 
billiard ball has been procured. The 
magician takes this between his fingers 
and unquestionably drops it into the 
glass tumbler. The tumbler is then cov- 
ered with the kerchief and a rubber 
band is placed around the upper end 
of the glass. The affair is now put on 
the table, and after making a few mys- 
tic passes over the glass, the ball is 
found between the magician's fingertips. 
The handkerchief is lifted, indicating 
that the glass is empty. 

To successfully perform this trick. 
the amateur should practice inverting 
a glass under cover of a handkerchief 
without making the move noticeable. 
The tumbler is cylindrical. After the 
glass is inverted, the rubber band is 
snapped around the handkerchief at the 
bottom of the glass. but which specta- 
tors believe to be the top. If the ama- 
teur is not an adept at palming, he can 
bring the ball into view at this point. 

"RED, WHITE,GREEN 
AND BLUE" 

BOX 
`SLIDE 

COLORED 
BLOCKS 

*No. 83 of a Series of Magical Articles Appearing Monthly. 
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Let's Laugh 
ALL jokes published here are paid for at a rate of $1.00 each: A.00 is paid for 

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

TRICK STUFF 
FOND MOTHER-Don't you think 

Junior does wonderfully? He plays the 
piano entirely by his ear. 

DUBIOUS CALLER (in next room)- 
Really? But couldn't he do much 
better with his fingers? 

-W. IV. Hatfield. 

FIRST AID 
"Help, help," 

cried an Italian 
laborer, near the 
mud flats of the 
Harlem River. 

"What's the 
matter there ?" 
came a voice 
from the con- 
s t r u c t i o n 
shanty. 

Q u e e k, 
queek ! Bringa da shov! Bringa da 
pick ! Giovanni's stuck in da mud." 

"How far in?" 
"Up to his knees." 
"Oh, let him walk out," was the 

reply. 
"No, no! He no canna walk ! He 

wronga end up." 
-Cuvier W. White. 

¡art 

OR SEEDS THAT WILL STRETCH 
SLAM - Hear 

about that fel- 
low Edison 
down in Florida 
who is trying to 
graft the rub- 
ber plant on an 
orange tree? 

SLOW -- Yes, 
I can't figure 
out if he is try- 

ng to get an orange that will bounce, 
or rubber that can be made into gum 
with an orange flavor. 

-Leslie F. Carpenter. 

Gee ! - BUT ITS HOT ! .Z --L 
q5' (A) THE SHADE!-- AND 

NOTHING- LIKE A -Bet- 
MESS OF NICE SOLID 

tCE-CREAM -ro coot. you) 
OFF!... 

First Prize-$3.00 
NO ARGUMENT 

GEOMETRICUS 
-Let's. hear 
you prove that 
the square o f 
the hypotenuse 
is equal to the 
sum of the 
squares of the 
other two sides 
of the triangle. 

STUDE-Let's 
not waste time professor, let's admit it. 

-Ralph Rhodes. 

THE YELLOW PERIL 
DR. CUDDUM-How did that diagnosis 

machine work you had installed in your 
office for a while? 

DR. CUREUM-That? Say I treated a 
guy for three months because that old 
machine said he had yellow jaundice. 

DR. CunnuM-And did that prove to 
be the case? 

DR. CuREUM-No-he was part 
Chinaman.-Leslie F. Carpenter. 

NATURAL 
FIRST STUDS (to second stude in 

electrical lab.)-Say, watch yourself 
there. Keep your hands away from 
those transformer terminals if you 
don't want to get burnt up. 

PROF. ( dryly)-Never mind; any- 
thing as green as that won't burn. 

-F. S. Bock, Jr. 

RADIO ACTIVE 
MOTHER-Mary, can you tell me what 

became of that tinfoil that I bought the 
other day at the store? 

MARY-Why, Mrs. Smith came over 
today and saw it and asked what it was 
for. You told me it reduced body ca- 
pacity. Poor thing, I do hope it helps 
her, she has tried almost every other 
thing but tinfoil. 

-Fred Erdos. 

Scienty Simon Scientist 
Hey c-ArncoN!--- 

ANOTHH2 D5µ OF 
STRAWe,ERR' AND 

CµoCoLATE ! - 
WOW f ITS WARM! 

PERPETUAL MOTION 
JONES-How did your article on per- 

petual motion turn out? 
BRowN-It's a great success. Every 

time I send it out it comes back ! 

-Lenny Wyckoff. 

DISTINGUISHED SERVICE 
FIRST SOI.- 

DIER - Where 
were you when 
the battle was 

¡^ raging? 
-±' (\f , 

SECOND SOL - a 1p(,( DIER-I Was 
right where the 

"#.' bullets were the 
7w thickest. 

FIRST SOL- 
DIER - Where 

was that? 
SECOND SOLDIER-Under the ammu- 

nition wagon. 
-Morris ChodorozG'. 

THE ONLY GOOD ONES 
HUNT-How do you like radio so- 

pranos? 
BLUNT-Dead. 

-John H. Spicer. 

AND WASN'T IT? 
BUYER- You 

say that this car 
has been over- 
hauled ?" 

SECOND- 
HAND DEALER -Sure, by 
every thing on 
the road. 
-Len Zinberg. 

PERHAPS 
PROFESSOR-Why is Mexican crude 

oil good for making gasoline? 
STUDENT-I guess because it has so 

many revolutions in it. 
-H. M. Bartlett. 

C,OLL'5 . WILL THIS 1 

HEAT EVER END :'- THAT 
MAKES FOUR PLATES 
of ICE-CREAM ! -- -AND No 
RELIEF YET DARNIT ! . 

SCIENCE LESSON 
No. 45 

CE -CREAM IS Nor A COOLING- " FOOD... ON THE cONTRAPy 
IT IS A FOOD WHICH PRODUCES MUCH 
HEAT IN THE 80121... THE SUGAR, 
c.REAM AND SIBRcn 'THAT GO TO 
MAKE UP ICE-CREAM ARE ALL 
CLASSED AS FUEL FOODS, THAT 
1S, THEY BURN (IrERNALt.y TO 
PRODUCE A LARGE AMOUNT 
OF HEAT... IF You EAT ICE - 
CREAM (M HOr WEATHER, YOU 
MAy ENJoy A TEMPORARY 
GOOLINGT, BECAUSE OF ITS LOW 
TEMPERATURE , BUT ULTIMATELY 
WW WILL FEEL WARMER ARID 
MORE UNCOMFORTABLE THAI) 
BEFORE. 
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Does She Swim? 
George H. Dwyer, of Brooklyn, r: 

Y.. writes : 

Q. Recently while visiting the amuse- 
ment parks in Coney Island, I visited 
a side show which contained nothing 
but illusions, and while I have seen 
some of these explained in your maga - 

1 

i mtiiiiuirim omirmraiiiTT 

The observer of this magical illusion 
scc.c the performer sx'iinining in thin air. 

Sec the illustration in nest column. 

zine, there is one that stumped me com- 
pletely. A girl in a bathing suit makes 
complete circles in the air, changing her 
position while she does so, and yet 
there is no visible means of support. 
Can you explain? 

A. This is a very old optical illusion. 
The effect is generally viewed through 
a transparent muslin screen that is 
stretched across the front of the ex- 
hibition stage. Generally some scenery, 
such as a setting sun, clouds and water, 
is painted on a background of canvas. 
Behind the scenes you would observe 
that a sheet of plate glass has been 
placed at an angle of forty-five degrees 
with respect to the front of the stage. 
The performer who apparently swims 
around in the air is actually lying on a 
turntable, and a powerful set of lights 
on each side illuminate her. Her image 
is reflected by the plate glass, so that the 
observer apparently sees her standing 
upright just in front of the canvas 
backdrop. In order to give the audience 
the effect of her floating in air, the girl 
changes her position on the turntable 
while the attendant causes it to rotate 
slowly. The performer can thus appar- 
ently execute a large circular flight, or 
can bunch herself up into a knot at 
the center of the turntable and give 
an imitation of an aerial pinwheel. You 
probably also noted that at the termi- 
nation of the performance, the girl ap- 
parently dove right into the water and 
disappeared from sight. This effect is 
accomplished by pulling the turntable 
away from the mirror, thus cutting off 
the reflection as the girl disappears. 
The explanation is given in the two 
accompanying diagrams. 

Fog, Black as Night 
James J. Miller, Minneapolis, Minn., 

asks: 
Q. 1. Can you give me some infor- 

mation concerning black fog and the 
cause for its formation ? 

A. 1. This form of fog occurs in cold 
weather over the open surfaces of riv- 
ers. Winter fog on the comparatively 
warm water of the river always appears 
when the temperature falls to 11 degrees 
F. This fog rises in columns and hair- 
like forms. Black fog, however, only 
occurs at sub -zero temperature and ap- 
pears to be a precipitation of heavy 
semi -fluid water particles which seem 
to absorb the sun's rays. It is preceded 
by a white fog early in the morning, 
which is known to rise upward to a 
height of 1.200 ft. When the sun rises, 
white fog disappears and the color 
changes to yellow and then rapidly to 
an opaque black. It is the action of 
the sunlight which causes this trans- 
formation. The white colloidal par- 
ticles are changed to a deep, heavy, 
black form. Additional information 

The performer is really lying on a 
slowly revoking table. A mirror is 
placed so that she appears as shown in 

the illustration at left. 

concerning the formation of fogs and 
mists will be found in a book entitled, 
"Ice Engineering," by Professor H. T. 
Barnes or in almost any good weather 
book. 

Not "Fool's Gold" 
Maxwell Blynn, Ottawa, Canada, 

writes: 
Q. 1. Will you please publish the 

composition of the various colored golds 
which are used at the present time. 

A. 1. The colors imparted to gold are 
produced by the careful preparation of 
an alloy. Green gold consists of gold, 
silver and cadmium, and sometimes 
copper is also added. The degree of the 
green color depends upon the percen- 
tage of the metals used with the gold. 
Pale yellow gold consists of gold and 
silver and dark yellow of gold. silver 
and copper. Pale red gold consists of 

The oracle is devoted to ques- 
tions of general interest to our 
readers. Direct mail answers 
will be given at the rate of fifty 
cents per question. 

gold, silver, and a large amount of 
copper. Dark red gold consists of gold 
and copper only, and grey gold of gold. 
silver and steel. The popular white 
gold alloys are made from nickel, traces 
of iron, palladium, silver and zinc. Gold 
is also alloyed with aluminum for use 
in the manufacture of cheap goldware. 
Its color resembles that of pure gold, 
and remains unchanged in air. This 
alloy contains a quantity of copper. 

The Oracle Editor Keeps 
His Chin Out 

In the April issue of SCIENCE AND 
INVENTION, we published a question 
submitted by David Watkins, of Kansas 
City, Mo. He stated that in a discus- 
sion in his physics class, the following 
problem arose. A train is traveling 
north at the rate of 100 m.p.h.: a gun 
is fired from the train at the saine rate 
in the opposite direction. Mr. Watkins 
claimed that, to the observer on the 
ground, this bullet would appear to 
drop immediately without traveling any 
visible distance. We supported him in 
his contention, and as usual when a 
problem of this type is published, con- 
siderable discussion arose. One of our 
ardent readers, Mr. Werner Buerke, of 
St. Louis, Mo., wrote to Dr. Donald H. 
Menzel questioning the correctness of 
our statement. 

Dr. Menzel answered him in part as 
follows : The solution of the problem. 
as published in the Oracle Department 
of SCIENCE AND INVENTION Magazine 
is correct. To an observer standing on 
the ground the bullet will appear to 
fall as if it had been dropped from a 
stationary point above the track. If the 
bullet is fired from a point sixteen feet 
from the ground, it will strike the 
ground in one second whether or not 
the train is moving. If the train is 
stationary, the bullet will strike the 
ground 147 feet away. (147 feet a sec- 
ond is taken as 100 miles an hour.) 1f 
the train is moving at 147 feet a sec- 
ond, it will be 147 feet away from the 
point where the bullet strikes. Of course. 
the average bullet that is shot from a 
gun moves more rapidly than 147 feet 
a second. That, perhaps, is what con- 
fused you. 

Our intention in publishing this letter 
from Dr. Menzel is not to vindicate our 
ability to answer all questions correctly. 
for the title of this department is cer- 
tainly a misnomer in that respect. How- 
ever, when we publish a question of this 
type and our answer to it, we believe 

IOO MILES 
PER HOUR. 

The train and bullet travel at the sanie 
speed in opposite directions. A restate- 
ment of a question in the April Oracle 

Department. 

that in the case of any discussion 
on the matter it is always better to seek 
a more expert opinion than our own. 
We think that Dr. Menzel is fully 
qualified to settle the question with more 
of a degree of finality than ourselves. 
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Send for this 
FREE BOOK 

on 
INTERESTING 
INSTRUCTIVE 

WELL ILLUSTRATED 
AND ACCURATE 

Simply Mail 
the Coupon 
If you are ambitious to get into avia- 
tion, you owe it to your future to send 
for a free copy of this interesting 
book. This book gives a clear pic- 
ture of the opportunities in aviation, 
shows you the training you need to get started 
and tells you how to obtain this training. It 
describes the remarkable facilities offered in this 
National System of Government Approved Aviation 
Schools, gives rates and full information on flying, 
mechanics, welding, business and extension 
courses. The book is sent free, without obliga- 
tion, to help you decide for yourself what avia- 
tion can offer you. Personal advice also given on 
your individual problems if you fill in the coupon 
and mail. Clip the coupon now and fill it in. 

Universal 
Aviation Schools 
A DIVISION OF AMERICAN AIRWAYS, INC. 

Operating Company of The Aviation Corporation 
A National System of U. S. Government Approved Schools 

481 

,ii.i.»,< 
041",..%',a@t 

, 
ti+Piatitioo. io' 

I aei% 
a.ay:al 
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'u 
pnoth. 
ab4 

oY< 

0".s:;:ai 
Vieritaaoia.. coiu,a,. 

MAIL this Coupon 

IJNIVERSAL 
Aviation Schools 

Division American Airways, Inc. 
1057-76 Boatmen's Bank Bldg., St. Louis, Mo. 

Please send me, without obligation, a copy of "Avia- 
tion-What It Means to You," and advise me ss hat 
training I need to become 
DPilot OMechanic Welder COffice Executive 
Name Age 

Address Phone No 
City State or province 
My past experience other than aviation is 
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PATENTS SECURED 
TRADE -MARKS REGISTERED 

High-class professional services for 
Inventors and Trademark users is neces- 
sary for Proper Protection. We offer 
you our facilities on reasonable terms. 
If you have an invention send us a 
model or sketch and description and we 
will give you our Opinion whether your 
invention comes within the provisions of 
the Patent Laws. Our book "MOW TO 
GET YOUR PATENT" and Record 
of Invention Certificate sent on request. 
Delays are Dangerous in Patent Matters. 
We Assist our Clients to Sell their Pat- 
ents. TERMS REASONABLE. BEST 
REFERENCES. 

RANDOLPH & CO. 
PATENT ATTORNEYS 

Dept. 172, Washington, D. C. 

Name 

Street 

City 

'This Needed Invention Paid 

A YEAR. Beverage manufac- 
turers immediately adopted 
this simple crimped tin cap. 
This invention would have 

made you independently wealthy. Fortunes 
await inventors working along right lines. Con- 
centrate on things that are NEEDED. Get Ray- 
mond Yates's new book. 

"1000 NEEDED INVENTIONS" 
Costs only $1.50 and may lead to a big idea. Find out 

what industry needs and the public wants. That's where 
the money is! Mr. Yates's book tells you what these 
things are. Send no money. This revised edition contains 
valuable chapters on Aviation and Television. Just write 
postal. Pay mailman $1.50 plus postage when book arrives. 
Your money back if you want it. This offer limited. Write 
now and get on the right track. (Oat.side t". 'i. 51.70 rash 
with order.) BUREAU OF INVENTIVE SCIENCE, 78 
Wisner Bldg., Rochester, N. Y. 

PATENTS 
WRITE FOR FREE INSTRUCTIONS 

Send drawing or model for examination. 
MILLER & MILLER, Patent Attorneys 

Former members Examining Corps, U. S. 
Patent Office 

261 McGill Building, Washington, D. C. 

imiNEW YEAR - NEW IDEA 
PATENT YOUR IDEAS 
Call or send me a sketch of 

your invention. Phone LONgacre 3088 
FREE'Inventors' Recording Blank 
Confidential Advice 

U. S. and Foreign Patents secured by 

Z.H.POLACH EK Rega teg érneyCon. n 
MR 1234 Broadway, New York e 

PATENT 
TRADEMARKS-'COPYRIGHTS 
Before showing ideea to w ' d for ,a -"DU- 
PLICATING INVENTION RECORD"-yoa keep 
eopy for evidence and .end me s ropy for sdrie. and 
*seat «et 

ofd free on 
Prompt a Pereoal Service. Advice 

s 
JOHN 

J. LYNCH.k Row 

Request. 
Registered Patent Attorney 

704-C International Building. 
New York City Washington. D. C. 

PATENT ADVICE 
CONDUCTED BY 

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 he of importance, 
we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possi- 
ble to do so. 

JOSEPH H. KRAUS 

Should advice be desired by mail, a nominal 
charge of $1.00 is made for each question. 
Sketches and descriptions must be clear and ex- 
plicit. Only one side of sheet should be written on. 

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

Selling Before Patenting 
(1226) Donald P. Olson, Denver, Colo., 

asks several questions, the nature of which is 
made clear in the answer and also asks advice 
about several inventions. 

A. 1. While it is not always safe and in 
some cases not always advisable to market 
an idea before a search and an application 
for a patent is made, this procedure is very 
often carried out with a view toward securing 
some money before the patent actually goes 
through and also in an attempt to establish a 
market as rapidly as possible. Articles are thus 
usually stamped "patent applied for," the ob- 
ject being to let other manufacturers know that 
the article is actually being protected and that 
any infringements would be prosecuted under 
the full extent of the law. 

Whenever you disclose an idea to a pros- 
pective purchaser, always have him sign a 
slip of paper indicating that he saw the ap- 
paratus on a certain specified day, and that 
he knows the operation thereof. This will give 

you further priority preference. While it is 
not always sufficient to merely send the idea 
to yourself in a stamped and sealed self- 
addressed envelope, this is a means of estab- 
lishing priority. Any other method of tying 
up the date with the inception of the invention 
helps in this priority protection. In an im- 
portant case you can never have enough such 
claims. It is possible that any prospective 
purchaser will express an opinion before a 
patent search is made. If he offers to buy, 
you need not continue with patent proceedings, 
except to apply for the patent and assign it 
to the manufacturer. 

The letter scale which you have suggested 
has several advantages, and a product of this 
nature might be worth while for a five and 
ten cent store trade. Unfortunately, most let- 
ter scales are not accurate due to the ever 
fluctuating and changing rates of postage. Air 
mail for instance is cheaper today than it was 
only a few months ago. Spring scales for 
postage are good as a cheap product, but they 
are very inaccurate, and by no means will 
they surpass those types which depend upon 
a movable weight for their action. A device 
of this nature might, however, meet with a 
small degree of success, depending entirely 
on how it is exploited and upon the backers 
of the project. 

The wrist watch support is fair, but scarcely 
the type of an article that would sell, axcept 
as a box for holding this jewelry, and in this 
particular instance, other individuals might be 
able to market a similar device and sell it, 
together with the watch, preventing you from 
even getting an interested market. We sug- 
gest no further action along this line. 

Enclosing rubber in a gasket of oil pre- 
served brake' lining or some other tough fabric 
is not a material improvement of the suggestion 
you made previously, and we can see no ad- 
vantage to the idea whatever. We do not think 
that you could get a sufficient protection on 
an idea of this nature. 

There is no reason why you should be re- 
luctant to ask this service and we trust that 
you will take full advantage of it at all times. 
We do not attempt to financially aid any in- 
ventors; our interest is purely one of assistance 
to those who read this publication, to help them 
make better use of their ideas by showing 

them the pitfalls and the difficulties of mar- 
keting an invention, if it presents such diffi- 
culties; also with the idea of encouraging 
them and helping them along, if the sugges- 
tion proves to be worth while. We know of 
quite a number of instances wherein readers 
have taken out patents on our suggestion 
and llave been very successful with them. 

Protection 
(1227) Isaac Daehlin, Freeport, Ill., asks 

if he will get sufficient protection by apply- 
ing for a patent. 

A. 1. Any individual can apply for a patent 
and pay the first government fee, after which 
he receives a serial number. This, however, 
only establishes a claim of priority, and it 
does not protect the inventor in the least, no 
more so than the establishment of any other 
claim of priority. 

In order to secure a patent on any idea, we 
always recommend the employment of a 
patent attorney. The reason is that a patent 
attorney can draw up the claims properly, and 
can give you the assurance of full protection. 
There is no way of protecting an idea other 
than by securing a patent. It is not until the 
claims have been allowed and their validity 
established in court that the inventor gets 
100% protection. 

Can Perforator 
(1228) J. A. Nolan, South Gate, Cali- 

fornia, lias designed a cap -like fitment to 
be used as a means of perforating cans of 
milk and to be used as a cover for those 
cans. He asks our advice. 

A. 1. We doubt very much that the de- 
vice that you have designed would ever 
meet with a successful market. Some years 
ago organizations that sold canned milk 
were giving away a device very similar to 
yours, except that instead of being made 
in the form of a cap, the article was in the 
form of a narrow flat strip of metal with 
two depending points. These points were 
used to open the milk can and also were 
effectively employed for sealing the same. 

The item was, of course, substantially 
identical with your device, but never met 
with a very extensive sale. Its construc- 
tion as you can see is considerably cheaper, 
and it did the work because it was only 
necessary to cover the holes and the lips on 
either side of the holes so that they should 
not be contaminated. 

With this device it is much easier to find 
the holes and seal them. 

Radiator Drain Control and 
Can Spout 

(1229) Albert Scollosy, Plunket, Sask., 
Can., submits an idea. 

A 1. We would advise that such radiator 
drains tap controls are already available on 
the market. About six years ago practically 
every Ford dealer in the country was able to 
supply you with a device of this nature. which 
could be attached directly to the present day 
tap. There was no need of making any 
changes other than drilling a small hole right 
through the petcock. We are extremely 
doubtful that you could do anything with this 
suggestion. 
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My Offices 
Just Across Street 

From U. S. Pat. 
Office 

Protect Your Ideas Protect Your Ideas 

At the right is a view of my draft- 
ing and specification offices where 
a large staff of experienced ex- 
perts are in my constant employ. 

All drawings and spec- 
ifications are prepared 

in my offices. 

Take the First Step Today-Action Counts nventors 
1f you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). in such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose nay 
time. Get in touch with me at once by mailing the coupon below. 

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

Strict Secrecy Preserved-Write 
Me in Confidence 

All communications, sketches, drawings. etc., are held in strictest confi- 
dence in strong, steel, fireproof files. which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. It is probable 
that I can help you. Highest references. But FIRST-clip the coupon and get 
my free book. Do THAT right now. 

No Charge for Information 
On How to Proceed 

The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my "Record of Invention' form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 
able to you. Simply mail the coupon and I will send you the booklet, and 
the "Record of Invention" form, together with detailed information on how to proceed and the costs involved. Do this NOW. No need to lose a minute's time. The coupon will bring you complete information entirely 
without charge or obligation. 

Clarence A. O'Brien, 
Registered Patent Attorney 

Member of Bar of: Supreme Court of the United States; 
Court of Appeals, District of Columbia; Supreme Court, 

District of Columbia; United States Court of Claims. 
PRACTICE CONFINED EXCLUSIVELY TO 

PATENTS, TRADEMARKS AND COPYRIGHTS 

bie,rat-tizette, 

Free Boo 

CLARENCE A. O'BRIENT 
Registered Patent Attorney 

537 Security Savings & Commercial 
Bank Bldg., Washington, D. C. -or- 

Suite 1106, Dept. D-2, Woolworth Bldg. 
New York City 

Please send me your free book, "How to Obtain 
a Patent," and your `Record of Invention' form 
without any cost or obligation on my part. 

Name 

Address 

(Important! Write or print plainly, and address 
office nearest you) 
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INVENTORS FINANCE 
CORPORATION 

Will assist you to obtain protection 
when, due to the lack of funds, you 
cannot file application for patent 
without long and dangerous delays. 

Union Trust Building, Washington, D. C. 
Chicago representative-N. E. HEWITT 
Room 1853, 111 West Washington Street 

WRITE us immediately for free 
information regarding our time payment 
plan for the benefit of inventors which 
would enable you to apply promptly. 

MAIL THIS COUPON NOW 
INVENTORS FINANCE CORPORATION 
Dept. C, Union Trust Bldg., Washington, D. C. 

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

Name 

Address 

City State ............ 

PATENTS 
TRADE -MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing your invention to 
anyone send for blank form "EVIDENCE 
OF CONCEPTION" to be signed and wit- 
nessed. 

LANCASTER, ALLWINE & ROMMEL 
Registered Attorneys 

255 OURAY BLDG. WASIIINGTON, D. C. 
Originators of forms 

"Evidence of Conception" 

PATENTS 
As one of the oldest 
patent firms in Amer- 
ica, we give inven- 

tors, at lowest consistent charge, a service 
noted for results, evidenced by many well- 
known Patents of extraordinary value. 
Book, "Patent -Sense," free. LACEY & LACEY, 
635 F St., N. W., Dept. 15, Washington, D. C. 
Estab. 1869. 

vENTORSpjODELS 
Mechanical 

Specialists for over 
20 years. Rendering 
Complete Service to 
Me man with an Idea. 

labor -Saving 
Machinery 
Desigaed5Built 

Circular r References Guarantee Free 
BERNARD t HELLER - 31 East 17'"St.N.Y.C. 

PATENTS 
BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 

Send drawing or model. 
WATSON E. COLEMAN, Patent Lawyer 

724 9th Street, N. W., Washington, D. C. 

BUILD a Real GERMAN GLIDER 
Standard Training 
Ship in all German 
Glider Schools 
Complete parts. 
Build it 
Home for 

at 100 f 

Complete Blue Prints 
Giving Full $2.50 
Directions... 

Send for Glider Information Booklet FREE 
IMPERIAL AIRCRAFT CO. 

Dept. A, Camden, N. J. 

Yankee Brains atWork 
Notice to Readers: 

AN appreciable period of time elapses between the filing of a patent and the 
date upon which the patent is granted. During this interval inventors 

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

Science Grasps the Elusive Hair Propelling the Ship Faster 

No. 1,743.590, issued to Matilde Binz. 
Titis invention. relates to improvements 
in devices for pulling or removing hairs 
front the skin of the face, head, scalp, 
or outer portions of tite human anat- 
omy. It consists of a pair of operating 
elements pivoted at the center and with 
a steel tensile spring at one extremity. 

Dry Your Hair 

No. 1,747,342, issued to Harry P. 
Adams. Relates to improving l'e'uys and 
means of drying hair. The apparatus 
consists of a helmet comprising an 
inner and an outer wall with a chamber 
between. The inner . aril is so formed 
as to discharge gas into the chamber, 
which is in immediate contact with the 
scalp. A heating means is arranged 
between the outer wall and the cham- 
ber so as to warnt the gas and supply 
it to the chamber. 

No. 1,743.508, issued to Rcrad lUier- 
nikowski. Tite object of this invention 
is to provide a device for increasing the 
driving power of the propeller. Titis is 
accomplished by sending a body of 
wader strider pressure against the pro- 
pellers. The invention consists of a 
pair of tubes imbedded in the keel of 
the ship. The inlets of these tubes pro- 
ject at both sides of tite ship in order 
to break tite water resistance. The pro- 
pellers are located directly behind the 
rear outlets of the tubes. Tite pressure 
of the water issuing from the outlets is 
controlled by the speed of the vessel. 

Putting the Spring in the Shoe 

Mel 

No. 1,746,069, issued to Joseph Bnt- 
zen. The idea of titis invention is to 
create a device to help relieve the shock 
experienced when walking. The inven- 
tion consists of a shoe with a depres- 
sion in it extending front the floor of 
the shoe into the heel. Within titis de- 
pression is contained a spring or resili- 
ent member, clamped into the depression 
and protected from the heel by the inner 
sole. The .)tuck experienced on the 
heel is absorbed by the resilient mem- 
ber as the shoe is lifted and placed on 
the ground. 
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"Hocus Pocus!" Cried the 
Ancient Medicos 

(Continued from page 298) 

a beetle in both hands and throw it over 
the left shoulder without looking back. 
Remedy intestinal trouble by eating mul- 
berries picked with the thumb and ring 
finger of the left hand. If old age is 
coming too soon drink water drawn silently 
dozen stream from a brook before dawn. 
Peel the bark of slippery elm dozen if you 
wish to draw a cold down out of your 
head, but peel the bark upward if you 
desire to bring that cold up out of your 
chest. 

Then, too, the patient might cure him- 
self by transferring his disease to a bird 
or small animal by pressing the creature 
against the ailing part and hastily driving 
the bird or beast away. Certainly it was 
well known that the family dog might 
bear off the disease if fed a cake macle of 
barley meal and the sick man's saliva. 
Your old-time Anglo-Saxon doctor could 
cure any child by making him crawl 
through a hole in a tree-the rim of the 
hole, of course, taking to itself all the 
germs or demons during the passage. Then, 
too, how easy to cure a small sore or 
abolish a wart by stealing a piece of meat, 
rubbing the spot with it, and then burying 
the meat; as the meat decayed the sore 
or wart vanished. The ancient Celts tried 
the more scientific method of making a 
waxen image of the ailing section or organ 
and melting it before the fire. Perhaps 
it is the same theory that induces the 
Mexican Indian even yet to compose a 
tallow image of his enemy and slowly 
melt it-the idea being that his foe "fades 
away" with the image. 

Psalms and Pepper Corns 
Now, some bodily complaints demanded 

far more intricate treatment. Stubborn, 
for instance, was the demon that caused 
inflammation; he required a precise ritual. 
Therefore, dig a sorrel plant, sing three 
paternosters, pull up the plant, sing "Sed 
Myra nos a viale," pound five slices of 
the plant with seven pepper corns, chant 
the psalm " Misere mci, Deus" twelve 
times, sing "Gloria in e.rcclsis, Deo," recite 
another paternoster, at daybreak acid wine 
to the plant and pepper corns, face the 
east at mid -morning, make the sign of the 
cross, turn from the east to the south to 
the west, and then drink the mixture ! 

Did those ancient doctors cure? Pro- 
bably they did. For faith and suggestion 
go a long way in the practice of the 
medical profession, and your old-time doc- 
tor, and his patient too, had a world of 
faith and used a world of suggestion. It 
is doubtful, anyway, whether the proce- 
dures and rites of those days long gone 
dici any real harm, and they were cer- 
tainly inexpensive-which is more than 
may be said for nine -tenths of the nos- 
trums advertised daily in the newspapers 
of our enlightened era. 

$21,000.00 for Spirits 
For more than six years this pub- 

lication has offered prizes totaling 
$21,000.00 for genuine demonstrations 
and proofs of spirit manifestations 
which we cannot duplicate by scien- 
tific and well-known means. 

Up to the present time not one mani- 
festation has been presented which by 
even the greatest stretch of the imagi- 
nation could be considered genuine. 

How many more years must this 
prize be offered? Spiritualists, please 
answer! 

!rií[?'.,$G,'r 'r;i <- '' Ï:x,; 

<ya,.r. .... ti., :. .. .... ...::..: 

FO THE 
OUR OFFER. OFR YOUR 

PRODUCTION 
INVENTION 

YOUR FIRST STEP-The inventor 
should write for our blank form, 
"RECORD OF INVENTION." 
Before disclosing your invention, a 

sketch and description should be 
made on our "Record of Invention 
Blank", signed, witnessed, then re- 
turned to us and the will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 

. vention. This "Record of Invention" 
will serve as "proof of conception" 

VICTOR BUILDING until the case can be filed in the 
Our New Building Nearly Opposite U. S. Patent Office. There is no charge 

Patent Office Specially Erected by or obligation for this service. Us for Our Own Use 

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

HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. S. Patents, Our Methods, 
Terms, and 100 Mechanical Movements illustrated and described. 

OUR TRADE -MARK BOOK 
Shows value and necessity of Trade -Mark Protection. Informa- 
tion regarding TRADE -MARKS AND UNFAIR COMPETI- 
TION IN TRADE. 

OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries, and secure 
Foreign Patents in shortest time and at lowest cost. 

PROGRESS OF INVENTION 
Description of World's Most Desirable Inventions and Press- 
ing Problems by Leading Scientists and INVENTORS. 

DELAYS ARE DANGEROUS IN 
PATENT MATTERS 

TO AVOID DELAY: YOU SHOULD HAVE YOUR 
CASE MADE SPECIAL IN OUR OFFICE to save corre- 
spondence, secure protection and early filing date in Patent 
Office. You should send us a model, sketch or photograph with 
a description of your invention together with $25.00 on account. 
We will make an examination of the U. S. Patent Office records 
and if it is Patentable ive will prepare the official drawings im- 
mediately and forward them for approval. If the invention is not 
patentable we will return the fee less the cost of the examination. 

PAYMENT OF FEES IN INSTALLMENTS 
It is not necessary that the total cost of a patent be paid in one 
payment. We permit our clients to pay for their applications 
in three installments as the preparation of the application pro- 
gresses in our office. 

ALL COMMUNICATIONS AND DATA STRICTLY SECRET 
AND CONFIDENTIAL. INTERFERENCE AND INFRINGE- 
MENT SUITS PROSECUTED. Our Large, Comprehensive Or- 

ganization has been established for 30 years and offers Prompt, Efficient and Personal 
Service by experienced Patent Lawyers and Draftsmen. We shall be glad to have you 
consult us or to answer any questions in regard to Patents, Trademarks or Copyrights 
without charge. 

WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS 
Highest References-Prompt Service-Reasonable Terms 

FREE 
COUPON 

' - - WRITE TODAY 
VICTOR J. EVANS 8z CO. 

Registered Patent Attorneys: Established 1898 I 

con in a 

MOM Mee O. NIIIMe O. 

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

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

Name 

Address 
01 o MOM 01 01 s 1MM BM mn. .0 ium e 01 agn M. J 
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6)(ÖELLO 
Radio Consoles 

Model R171 

An example of the superlative art of 
Excello Radio both in appearance and 
performance. 
This genuine screen grid radio with 
dynamic speaker and phonograph 
combination perfectly meets the 
highest standards of program rec- 
reation. 
Excello Radio Means Excellent Repro- 
duction, 
Write for free illustrated catalog of 
complete line-Excello Radio, Radio - 
Phonograph Combinations and Radio 
Consoles. 
EXCELLO PRODUCTS CORPORATION 

4832 West 16th St.. Cicero, Illinois 

FREE BOOKS of 
BUSINESS HELPS 

We publish over 200 Borne Study Books. each a complete 
treatise of its subject. We have one or more for you. 
Books on 

E Commercial Art Decoration 
U Lettering Automobiles 

Advertising Battery Work 
Sign Making E Electricity 
Radio Carpentry 
Aviation E Building 
Painting Contracting 
Silk Screen Process Sheet Metal Work 

and many other subjects. All fully described in our 
FREE CATALOG. Cheek the subjects in which you are 
Interested and write today. 

FREDERICK J. DRAKE & CO., Publishers 
Room 150-179 No. Michigan Blvd., Chicago 

Drake books are for sale in all book stores 

ON TOP OF THE WORLD 
That's how you feel when you Fly a Mead Glider! 
As you float smoothly over the launching -crew and 
the flying -wires whisper their song of safety, you 
are thrilled with a new sensation. Your Rhon Ranger 
controls so easily that you can talk to your friends 
on the ground. 8950 
And yea can BUILD IT YOURSELF for only V 
The Rhen R I: i e the glider. from the tint - 
eat end to the I: rhered: You ton t mnke 

ndetake. Send - ,.. describing title 
Superb Trulrr,ee (limier! 

MEAD GLIDERS 
Dept. H 12 S. Market St. Chicago, Il. 
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Another Big Traffic Pipe 
(Continued from page 316) 

per hour in each direction, deemed ample 
to care for traffic requirements at this 
point for some time. Only automobiles 
and trucks will be allowed to use the tube. 

This is the third important under -water 
roadway to be constructed in the United 
States. The other two are the great Hol- 
land Tunnel in New York and the George 
A. Posey tube at Alameda, California. 
The Detroit job presents radically differ- 
ent engineering problems from either of 
the others. 

Among the most interesting departures 
from accepted practices on the Detroit 
job was the use of steel lining for the 
shield -driven segments on both sides of 
the river. Cast iron hitherto has been 
the favorite material for this kind of work. 
The use of steel on the Detroit under- 
taking resulted not only in a better lining, 
according to the engineers, but a marked 
economy as well. 

The reason for the lowered costs is 
found in the greater strength of the steel 
lining per unit of weight. A complete 
"ring" of steel lining, of the lighter of 
two types used, weighs 5.61 tons. A ring 
of the heavier weight lining, used in the 
lower reaches of the tube, weighed 5.8725 
tons. Cast iron lining would have run 
about three times as heavy as the steel, 
resulting in a higher cost of material 
much more difficult to handle. 

Digging this portion of the tube was 
a Herculean task. The shield used was 
the largest ever constructed in North 
America, although a larger apparatus now 
is being used in building the tunnel under 
the Mersey River at Liverpool. The 
American shield has an outside diameter 
of 32 feet, three inches. 

The sandhogs cut away the earth in front 
of the shield with small powered knives. 

About 1,700 feet of the whole tunnel 
are being excavated in this fashion. A 
total of 466 feet was done on the American 
sitie, while the Canadian boring will run 
about 1,220 feet. 

Several innovations were incorporated 
into the procedure in connection with the 
river portion of the Detroit tunnel. The 
shield was used adjacent to the water at 
each end, extending out under the river 
for but a short distance. The stretch be- 
tween-embracing almost the whole width 
of the Detroit River-was built by means 
of huge steel tubes, built five miles away. 

There are nine of these tubes, all of 
which will be at the bottom of the river 
when this appears in print. They were 
built at the Canadian Steel Corp. plant in 
Ojibway, Ontario, down river from Detroit. 
Each tube was built on land, hulkheaded, 
launched like a ship and towed into posi- 
tion. Tubes were partially concreted after 
launching- Additional concrete then was 
added where the tube was to he sunk. 

One of the 7'cntilating buildings for the 
Detroit -Canada tunnel. 

The tubes, it must be understood, lie in 
a V-shaped trench excavated some 35 feet 
deep into the river bottom. The sand 
and gravel fill was poured down a pipe, 
then leveled off by means of a unique 
craft specially designed for this work. 

The tubes also were sunk in a somewhat 
unusual fashion. The steel tubes for the 
Michigan Central Railroad tunnel in De- 
troit were sunk by the admission of water 
to the interior of the tube. The same is 
true of the reinforced concrete tubes of 
the Posey- tunnel. Tubes of the Detroit 
and Canada Tunnel, however, were sunk 
purely from their own weight, without 
the use of any interior ballast. 

In the fabrication of the tubes at Ojib- 
way, another pioneering procedure was 
initiated in the large-scale use of welding. 
All seams in the tubes were electrically 
welded, calling for more than a mile of 
welding on each tube. The nine tubes 
vary in length from 220 to 248 feet, with 
an over-all diameter of 35 feet. Each 
weighed about 500 tons when launched, 
increased to some 8,000 tons when con- 
creted for sinking. 

Produce Color and Light 
(Continued front page 333) 

of a saturated solution of common salt in 
water. When a current is passed chlorine 
is liberated at the anode and passes out the 
top of the lamp chimney. At the cathode 
hydrogen gas is liberated and a solution 
of sodium hydroxide is formed. 

Chemi-luminescence is the term given 
to chemical reactions accompanied by the 
emission of light. Here is an interesting 
experiment for the amateur to perform. 
An evaporating dish is placed in crushed 
ice. A layer of mercury about 1 cm. 
thick is placed in the dish and connected 
to the positive pole of a battery. The 
wire must be insulated by a glass tube 
extending into the mercury. A platinum 
foil dipping in a 25 per cent solution of 
potassium bromide covering the mercury 
forms the cathode. Pass a current of 1.5 
amperes. The mercury becomes coated 
with a film of bromide and glows with a 
brilliant orange light for several minutes. 

On rapidly adding fifty cc. of a 30 per- 
cent hydrogen peroxide solution to a mix- 
ture of 35 cc. of 50 percent potassium 
carbonate solution, 35 cc. of a ten percent 
pyrogallol solution, and 35 cc. of a 35 
percent formaldehyde solution a reddish 
glow appears during the reaction. 

AN OMISSION 
Due to at oversight, we failed to 
mention that the photographs used 
to illustrate the article, "Foods That 
Fight Your Stomach," in. the May 
issue, were obtained in the Arthritis 
Clinic of Flower Hospital, New 
York. We are pleased to acknowl- 
edge this cou i -test,. 
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Caged Motors 
(Continued from page 304) 

nine -tenths of the rated horsepower. 
During the test not more than three 

forced stops shall be allowed. A penalty 
run of two hours will be added to any 
period in which a forced stop is made. 
If the speed during a propeller -load run 
drops to less than 94 per cent of rated 
speed, or the power in a dynamometer run 
drops as much as ten per cent, this shall 
constitute a forced stop. Excessive water., 
fuel, or oil leaks developing at the engine 
shall constitute forced stops. In all cases 
the Department of Commerce shall be the 
judge as to what constitutes a forced stop. 

Minor repairs and replacements may be 
made between test periods if suitable tools 
and parts are available, but the test sched- 
ule shall not be delayed on this account. 
The failure of a major part of the engine 
shall terminate the test. 

Each engine tested by the department is 
either (1) approved, or (2) approved pro- 
vided minor improvements are made, or 
(3) rejected with the recommendation that 
certain changes be made before the engine 
is again submitted for test. At the com- 
pletion of the block test a complete tear - 
down and detailed inspection of engine 
parts are made to determine excessive wear 
or signs of failure. 

The report of tear -down inspection in- 
cludes detailed measurements for all main 
journals; of crank pins on all cylinders; 
of all main hearings : of all connecting rod 
bearings ; of the piston pins and bushings; 
of the top and bottom skirt cylinder di- 
mensions (including maximum out of 
round and maximum taper) ; of piston di- 
mensions (thrust and 90 degrees to 
thrust) ; of top and bottom skirt piston 
clearance; of intake and exhaust valve 
leakage; and remarks as to the condition 
of thrust bearing ; cylinders, pistons, spark 
plugs, rocker arms, magnetos, camshaft 
bearings and gears, carburetor, and mis- 
cellaneous items. 

During the past two years the testing 
of commercial aircraft engine types to 
determine their suitability for use in li- 
censed aircraft has been carried on very 
actively. Tests were made on forty-six 
engines of which number twenty failed, 
five were withdrawn, three are still under 
test, and twenty-three have been approved 
or recommended for approval. Of the 
twenty unsuccessful engines, only four- 
teen completed half of the endurance test, 
and five failed in the first period. 

$5,000 FOR PERPETUAL 
MOTION 

The editors have received thousands of 
different designs of perpetual motion de- 
vices, and have received hundreds of cir- 
cular letters soliciting finances for the 
building of perpetual motion machines. 

The editors know that if they receive 
these letters, there are thousands of others 
in this country who get similar letters 
and who fall for the claims made in the 
numerous prospectuses giving the earning 
capacities of the various machines. 

Most of the shares of stock for these 
perpetual motion machines are being sold 
at a rate of $1.00 per share, although some 
inventors are trying to sell shares of 
stock at $100.00 per share. 

Therefore, the editors of this publica- 
tion say, "Just come in and show us- 
merely SHOW us-a working model of a 
perpetual motion machine and we will 
give you $5,000.00. But the machine must 
not be made to operate by tides, winds, 
waterpower, natural evaporation or hu- 
midity. It must be perpetual motion." 

pen this FREE BOOK 
and you open the door to 

SUCCESS 
IN RADIO 

YO U, too, can be 
trained for a worth- 

while radio job ... Clip this 
coupon now and send for this 
FREE BOOK... Read it page 
by page... see for yourself why 
thousands of fellows just like you 
are now on the road to success in 
Radio ... why hundreds of men are 
now cashing in on RCA Institutes' 
practical training. This free book gives 
you 40 fascinating pages of pictures and 
text, all about RCA Institutes, the only 
school that is endorsed by the Radio Cor- 
poration of America. ..The school that 
actually is a part of the great world-wide 
radio industry. 

Easy to Learn Radio 
At Home in Your Spare Time 
Let the RCA Institutes' Home Labora- 
tory Training Course give you the real 
inside facts of radio ... quickly and 
easily. Use your spare time to train for 
success with the remarkable outlay of 
screen -grid apparatus given to every stu- 
dent of this course. You learn how to 
solve every radio problem such as in- 
stalling, repairing and servicing fine sets. 
You also learn ship, shore and broadcast 
station operation. This is the training that 
will help you to make money in radio! 

RCA Graduates in Big 
Demand 

For more than 20 years, there has been 
a well -paid position in Radio waiting for 

practically every graduate of RCA Insti- 
tutes-mechanics, operators, service 
men, etc. Only the vast resources of RCA 
could give you this practical training .. . 

Send for this Free RCA Book 

"Radio ... the Field 
of Unlimited Opportunity" 

Start today on the road to Success in 
Radio ... Send for this FREE BOOK. 
Every page is packed with pictures and 
text telling you all you want to know about 
RCA Institutes, the oldest and foremost 
Radio training organization in the world. 
Radio can easily be YOUR ROAD TO 
SUCCESS ... That's why you should 

Clip this Coupon NOW! 

RCA 
INSTITUTES, 

INC. 
A Division of Radio 
Corporation of America 

RCA INSTITUTES, Inc. 
Dept. Exp.-A, 75 Varick St., New York 
Gentlemen: Please send me your FREE 
40 -page book which illustrates the oppor- 
tunities in Radio and describes your home 
laboratory method of instruction. 

Name 

Address 

Occupation 
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Earn $1800 Daily 
and MORE 

ZENITH 

WHIRLGAS 

ENGINE 

BOOSTER 
WITH Beautifully c h r o rn e 

Super Charging Effect 
norrectickel finish. Thoostere only 
c h:ngine B 

More POWER, SPEED, LESS GAS. CARBON 
DISAPPEARS, PREVENTS FIRE, Used on 
l'ars. Trunk. .5 planes. Millions of Gallons Gas 
Saved. Million more Horse Power developed. 

AUTO OWNERS REPORT 
miles on 21ir gallons with Chrysler says Ray 

E. (($north. More lower, less Gas reports Frank 
Mcl.augh len. 
Fastest seller ever had writes C. E. McMaster. 
Fits all tars and Trucks, Out -board Motors, 
Easy to install. no tiling. saving or drilling. 
Like putting oil in your Motor. 

GUARANTEE 
ZE\ITIT \HIRL{IAS ENGINE BOOSTER will 
give better Motor performance, save Gasoline, 
develop Speed and Power. Pays for itself in 
thirty days. 

FREE SAMPLES to Producers 
Salesmen and District Managers WANTED. 
Wire or write for Exclusive Territory and Money- 
making proposition. 

A. W. SIEGLAFF, Pres. Dept. 7 

ZENITH MFG. CORP. 
1456 - 13 St. Milwaukee, Wis. 
SPEED HEADS RACING CARBURETERS 

SPRAY GUNS 

Lowest Prices in History! 
This big company because of its immense 
buying 

ed standardlmakeltireaº 
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an satisfied uter reorder 

ear after rear. Dealers Wanted 

ORDER NOW -SAVE- MONEY L. cg. ' tres 
Size Rim Tires Tubes Size Tires Tubes 
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3004.95 21" 2.90 1 35 
28x5.2618" 2.95 1.35 
30x6.26 20" 2.95 1.35 
3105.25 21" 3.20 1.36 
8005.77 20" 3.20 1.40 
32x6.e0 20" 3.20 1.40 
8306.00 21" 3.20 1.46 
3256,.20 20" 3.65 1.76 

32x4 2.95 1.15 
3304 2.95 1.15 
320455 3.20 1.45 
33x455 3.20 1.46 
34x455 3.45 1 45 
30x5 3.60 1.75 
33x5 3.60 1.75 

AÌ1 Other Slzes 
)o 

Send only $1.00 deposit wits each tire 
ordered, balance C.O.D. It you amid casin roll 

aeerment deduct t half Klee. MIDLA 
You ore 

ND TIRE ANDaranteed 

a 
r RUBBER COee MPANY 

Dept. 379. 1000 West Sixty-third St., Chicago, 111. 

Catalog Ad makex $1 x$205 
Showing Ameneo's most complete line 
of binoculars. field glasses, telescopes. b.,- 

e meten and optical irutromenu. Largest 
assortment t lowest prices. Catalog gioes complete 
information iSeáak,oechoice ben for your d. o 
ógation. name and day to Amerca s 

leading Binocular House. 

DU MAURIER CO., DEPT. 178, ELMIRA, N. Y 

SENT 
FREE 

MAKE MUCH MONEY 

i 

Making and Selling Your Own Products. 
Formulas, Processes, Trade Secrets. All 
lines. Automobile Specialties. Cleaning. 
Polishing Compounds. Food Products. 'Tut. 
let Preparations, etc. Expert Analytical 
Service. Catalog, circulars free. 

D. THAXLY CO., Washington, D. C. 

Insure your copy reaching you each month. Sub- 
scribe to SCIENCE AND INVENTION -$3.00 
a year. Experimenter Publishing Co., Inc., 381 
Fourth Avenue, New York City. 

Where Atom Meets Atom 
(Continued frolla paye 309) 

atomic hydrogen -that is, hydrogen gas in 
which the molecule contains but one atom 
-in large quantities. The process might 
be represented as H2=H + H. These mon- 
atomic molecules quickly return to the nor- 
mal state of H2, and the hydrogen, in thus 
combining with itself to produce the H, 
molecules, gives off tremendous amounts 
of heat. A great deal of energy is needed 
to make H, change to H --1-H, and when 
the two atoms recombine, all this energy 
is liberated as heat. 

In the process of produeing this result 
a powerful electric arc is sent between two 
tungsten metal electrodes, and through this 
arc a stream of hydrogen gas is blown. As 
the energy of the arc is absorbed by the 
hydrogen molecules, they become single 
atoms, and are pushed out of the arc by 
the incoming gas. Once out of the influence 
of the arc, they try to recombine, and the 
energy they have absorbed is released in 
a brilliant red flame of hydrogen burning 
hydrogen. This flame is not more than a 
few inches from the arc itself, and the 
gas has already been superheated by the 
arc. The resulting temperature is ex- 
tremely high. The atomic hydrogen flame 
thus formed is the only one which will melt 
metallic tungsten -a process requiring a 
heat of 3,500 degrees cent. -while the oxy- 
acetylene torch reaches a temperature of 
about 2,700 degrees cent. 

Does Not Injure Metal 
Atomic hydrogen has the curious prop- 

erty of melting metals more readily than 
non-metallic substances, for metals cata- 
lyze the reaction which produces the heat. 
But the greatest advantages of the new 
flame lie not in its high temperatures but 
in its unique constitution. Hydrogen in 
no way affects iron alloys. The atomic 
hydrogen flame is perhaps the most power- 
ful reducing agent known, and will remove 
the least trace of oxides, without affecting 
the constitution of the metals or the alloys 
to be welded. Further, atomic hydrogen 
recombines after producing its heat, and 
forms an atmosphere of hydrogen gas 
which not only keeps the air away from 
tile weld, but pre -heats and more gradually 
cools the metal, annealing the weld, in 
effect, as it burns with the oxygen of the 
air outside the field of action. The resul- 
tant weld is free from nitrogen, oxygen, 
or carbon, and is very ductile and strong. 
Its commercial reliability is demonstrated 
in the success of the General Electric 
Refrigerator, which is welded by this 
method throughout. 

As interesting as the commercial appli- 
cations are the unique properties of the 
atomic hydrogen. It will burn with itself, 
supporting its own "combustion." It is by 
far the lightest gas known, for it is about 
one -quarter as heavy as helium, and half 
as heavy as ordinary hydrogen. It gives 
off more energy per gram of weight, in 
burning, than does any other known sub- 
stance, one gram of atomic hydrogen, burn- 
ing with another gram, releases nearly 
100,000 calories, which represents approxi- 
mately 50,000 calories per gram. The oxy- 
acetylene flame gives only 3,000 calories 
per gram ! 

But with its many advantages comes 
a certain penalty, it combines the advan- 
tages of gas -welding with those of arc - 
welding, but also costs more than either. 
There is current to pay for as well as 
hydrogen gas to buy, and, into the bargain, 
the tungesten electrodes are not cheap, and 
there is a considerable investment in the 
electrical apparatus that goes with it. 

What Does the 
Future Hold In 
Store for You? 
Read Your Own 

Horoscope! 
Tell Fortunes at Parties 

Will August be a lucky month for 
you? 

What fortunate or unfortunate 
events will influence your life dur- 
ing the balance of 1930? 

What are the good and adverse 
characteristics of your friends? 

How will the twelve heavenly Signs 
of the Zodiac, the Sun Signs, and 
the Moon Signs influence your life? 
How should children born under 
the various signs be reared? 
Iris Vorel, internationally famous 
astrologer, has at last revealed the 
secrets of telling horoscopes. With 
uncanny success she has for years 
predicted events in the lives of her 
wealthy clients. Now her secrets 
of reading the meanings of the 
heavenly bodies are passed on to 
you in this unique, new, lavishly 
illustrated big book - 

YOUR STAR and 
What It Means to You 
1 -Only 50c At All-, 
I Newsstands - Or 

I 
I Mail Coupon NOW ! I 

1 

I 

I 
I 
I 

Novel Magazine Corp., Dept. 2508 
381 Fourth Ave., New York, N. Y. 

Gentlemen: Ship me at once 
copies of Iris Vorel's big new book. 
"YOUR STAR AND WHAT IT MEANS 
TO YOU." Remittance is enclosed. 

IName 
I Address 

1 

I 
I 
I 

City and State .4-- --t- am BM -0 
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What To Do When Your Outboard Balks 
(Continued from page 307) 

the wire to one of the spark plugs and 
place the disconnected terminal against 
the water jacket of the opposite cylinder 
by inserting it between the pipe and jacket 
so a double contact is macle on that cylin- 
der. One through the plug and the other 
through the cylinder wall. Now apply 
the starting rope and get another surprise. 
Your motor will fire on the one cylinder 
ninety-nine times out of a hundred ! Let 
it run for a minute or so, connect the 
other cylinder, and everything will be rosy ! 

Spark plug troubles will not annoy you 
much except in the high-powered racing 
jobs when running at reduced r.p.m. with 
retarded spark. Of course, it is necessary 
to have the proper plug in the proper 
motor. But nearly every manufacturer of 
spark plugs makes reliable and dependable 
plugs for all motors. 

However, running at low speeds some- 
times causes the plug to load up with oil 
and curt off proper sparking. This can 
be stopped by using an extremely short - 
sharked plug of the airplane type and 
by gunning your motor as soon as it 
starts, and then not running slowly with 
a racing job except for a few moments at 
a time. However, removing the plugs and 
wiping them dry will generally suffice. 
Extra plugs will save many a race or 
day's outing, though, as cracked porcelain, 
and other minor accidents are bound to 
occur occasionally. 

Should your motor become suddenly hot, 
and freeze completely, look for the fol- 
lowing things. Dirt or other foreign mat- 
ter may have been sucked into the water 
intake; a cylinder may have become scored 
and overheated clue to faulty lubrication ; 

or you may he trying to push too heavy a 
load with a small propeller. In any case 
you llave nothing to (lo but wait half an 
hour until the m(Stor cools, check up on 
the cooling and lublicating systems, and 
proceed, keeping a close watch to see 
that your motor does not re -freeze. It 
also is well to examine piston rings, mak- 
ing sure they are free at all times. 

Faulty Lubrication 
Faulty lubrication in a two-cycle motor 

generally means too little oil. It is always 
better in new motors to go a little heavy 
on oil, say a half-pint more to the gallon 
of gas than the instructions call for. This 
will sometimes cause fouling of plugs in 
the ;light speed types, but with a little care 
in starting and running at low speeds 
you will soon become accustomed to your 
own engine and rarely llave trouble. 

Should a cylinder or piston become 
scored, don't try to smooth it clown ; get 
a new one. The cost is small and by 
proper breaking -in you will avoid the pos- 
sibil_ty of re -scoring, which often happens 
when the old one is not perfectly honed 
hefcu'e reinsertion in the motor. 

If your motor suddenly starts to race 
;nid motion stops, you have done one of 
two things-sheared a pin ill the propeller 
or broken a shaft. The pill takes but a 
few moments to replace, but if you find 
upon examination that the pin is intact, 
paddle or row home and don't attempt 
to start the engine until it has been taken 
down, as every turn of the shaft will only 
cause more trouble after the shaft has 
been broken. 

If your motor backfires into the carbu- 
retor, you have too lean a mixture or 
there is water in the gasoline. A quick 
look at the bottom of the carburetor (re- 
move the screw and washer at the bot- 
tom of the bowl for a rapid inspection) 

c r a few experimental turns on the needle 
valve will set you right in this case. 

Too rich a mixture will often cause a 
motor to "four-cycle." This is a term 
applied when the engine seems to miss 
every other stroke and run at from 300 
to 600 r.p.m., quite regardless of the 
position of the needle valve or gasoline 
feed petcock. Here, again, if you repeat 
the disconnecting process described in the 
ninth paragraph, one cylinder will be 
cleaned out, and the other will be burned 
clean by degrees when the plug is re- 
connected. This usually takes from two 
to four minutes of running. 

Freezing of Lower Unit 
Occasionally a lower unit will freeze. 

This, of course, is clue to breakage of a 
part, or carelessness ill keeping the lower 
unit properly lubricated. In racing jobs, 
it is a good idea to fill the lower housing 
with a good grade of grease every time 
the motor is used. If a few more revo- 
lutions are desired, pure vaseline will 
suffice, provided the housing is water tight, 
but great care should be used to replace 
such light grease after the motor has been 
used from one to two hours. Service 
motors can be run from tell to fifty hours 
or even more on a lower housing of grease, 
but grease is cheap and a word to the 
wise should suffice. 

Make it a practice, whenever returning 
from a race or pleasure trip, to take the 
set of wrenches supplied with every motor 
and thoroughly go over all joints and 
connections, tightening wherever there is 
the slightest indication of nipples, elbows, 
joints or nuts and screws coming loose 
from vibration. Many a day has been 
spoiled and many a big race lost because 
a screw or a nut came loose at the wrong 
time. 

Use any good grade of standard gaso- 
line and oil. Ethyl gas when properly 
mixed can be used with safety, though 
a little heavier oil should be used to make 
up for the ethyl fluid's cutting oil mole- 
cules. Beware of new fuel mixtures con- 
taining ether, naphthalene, camphor, alco- 
hol. and so forth. All that has ever been 
accomplished with these concoctions is a 
flock of melted pistons and cylinders and 
other unwelcome catastrophes. 

Bear in mind the fact that your out- 
board engine turns twice as fast as the aver- 
age automobile motor and three to four 
times faster than the average airplane mo- 
tor, while it does not weigh a fraction of 
either, and that it has by far fewer work- 
ing parts and delivers more power per 
pound than either-by at least 50 per cent ! 

Use a few precautions. Stop and think 
before making untried experiments, or 
before starting to work with wrench, 
hammer or what not, and you will become 
more "sold" on your dependable, reliable, 
and economical "Buddy," the outboard 
motor, than you have ever been on ally 
other piece of mechanical joy and con- 
venience. 

In the September SCIENCE 
AND INVENTION Mr. Dykes 
will tell you how to match 
the boat, the motor, and the 
propeller to get maximum 
outboard efficiency. 

/ WANT 
A / 

STEADY 
JOB? 

$1260 
TO 

11140103400AYEAR 

PICK YOUR JOB 
Railway Postal Clerks 

City Mail Carriers 
City Post Office Clerks 

General Office Clerks 
Customs Inspectors 
Prohibition Agents 

Immigrant Inspectors 
NO "LAYOFFS" 

These are steady positions. Strikes, poor business con- ditions, or politics will not affect them. Government em- ployees get their pay for twelve full months every year. 
$1,900 TO $2,700 A YEAR Railway Postal Clerks get $1,900 the first year, being paid on the first and fifteenth of earls month. $79.17 

earls pay day. Their pay is quickly increased, the maximum being $2,700 a year. $112.50 each pay day. 

New rf/ ' Bandit Proof 
Railway Mail Car 

Railway Postal Clerks, like all Government employees, 
have a yearly vacation of 15 working days (about 18 dass). On runs, they usually work 3 days and hate 
3 days off duty or in the same proportion. During this 
off duty and vacation their pay continues just as though they were working. They travel on a pass when on busi- 
ness and see the country. When they grow old, they are retired with a pension. 
CITY MAIL CARRIERS POST OFFICE CLERKS 

Clerks and Carriers now commence at $1,700 a year and automatically increase $100 a year to $2.100 and $7.300. They also have 15 days' paid vacation. City residence is unnecessary. 
GOVERNMENT CLERK-FILE CLERK 

(Open to men and women 18 to 50) 
Salary $1,260 to $2.500 a year. Pleasant clerical and filing work in the various government departments at Washington, D. C., and other cities throughout the country. 

IS YOUR JOB STEADY? 
Compare these conditions with your present or your prospective condition, perhaps changing positions fre- quently. no chance in sight for PERMANENT employ- ment; frequently out of a position and the year's average salary very low. DO YOU GET $1.900 

EVERY STAR? HAVE YOU ANY ASSUR- 
ANCE THAT A FEW YEARS FROM NOW' 
YOU WILL GET $2,100 TO $2,700 A YEA It ? 

YOU CAN GET THEM 
Country residents and city residents stand 

equal chance. Experience is usually un- necessary, and political influence is not per- 
mitted. Let us shoe you how, 

GET FREE LIST OF POSITIONS Fill out the following coupon. Tear it off and mail it today-now, at once. 
DO IT NOW-This investment of two cents for a postage stamp may result in your getting a Government .lob. 

»FRANKLIN INMITUTE 
Dept. L-177, Rochester, N. Y. 

Rush to me entirely free of charge (1) a full deverlp- lion of the position clerked below; (2) Free Copy of 32 -page hook, "How to Get. a Steady U. S. Government .lob"; (3) A list of the U. S. Government .lobs now ob- tainable; (4) Send particulars telling how I ran get the pus i Lion I have checked. 
Railway Postal Clerk ($1,90012,700) 

[1 Post Office Clerk ($1,700-$2,300) City Mail Carrier ($1,700-$2,100) D Rural Mail Carrier ($2,100-$3,300) 
Cl Government Clerk-File Clerk ($1,260-$2,500) 

Inspector of Customs ($2,100 -up) Prohibition Agent ($2,300-$2,800) 
Name 
Address 

Use This Coupon Before You Mislay It. 

www.americanradiohistory.com



360 Science and Invention August, 1930 

The Truth About Sea 
Serpents 

(Continued from page 299) 

cared to examine the 'sea serpent,' as we 
did, and could easily have mistaken the 
illusion for the real thing. 

"My personal belief, however, is that 
the 'sea serpents' most people see are really 
giant squids, a species of mollusk belong- 
ing to the family of cephalopods which 
includes also the giant octopus. 

"The great squid is the only known ani- 
mal whose arms can, without distortion, 
assume a serpentine form. There is an 
authentic record of one specimen that had 
a body eighteen feet long and two arms, 
or tentacles, approximately sixty feet in 
length. The other arms, about eight in 
number, were considerably shorter. Float- 
ing near the surface of the water, with its 
two long arms extended, this monster 
could be mistaken very easily for a sea 
serpent over one hundred feet in length. 

"The ends of the arms are expanded 
and studded with suckers, giving the ap- 
pearance of a bearded or maned head 
such as legend has attributed to the sea 
serpent. Certainly enough basis would be 
afforded in a brief glimpse of this animal, 
perhaps at some distance, to encourage 
an untrained person to supply enough de- 
tail from his imagination to create a kraken 
or horven." 

Further supporting the scientist's expla- 
nation is the fact that the known distribu- 
tion of giant squids practically coincides 
with the regions from which sea serpent 
stories have come. They haunt the North 
Atlantic and sometimes drift as far south 
as Florida. 

Strange as it may seem, in view of the 
amused suspicion that attaches, in latter 
days, to those who spin sea serpent yarns, 
some of the most vivid descriptions of 
this fabulous creature have been handed 
down by ministers. The Rt. Rev. Erich 
Pontoppidan, Bishop of Bergen and a mem- 
ber of the Royal Academy of Sciences at 
Copenhagen, recounts in his Natural His- 
tory of Norway, published in London in 
1755, one such lurid encounter with the 
kraken. Dr. Bartsch unearthed the story 
during the course of his extensive studies 
of the sea serpent menace. 

The good Bishop, in his narrative, has- 
tens to point out that he himself was not 
favored with the vision but borrows the 
description from the Rev. Mr. Egede's 
"Journal of the Greenland Mission." 

"On the 6th of July, 1734," wrote Mr. 
Egede, "there appeared a very large and 
frightful monster, which raised itself so 
high out of the water that its head reached 
over our maintop. It had a sharp snout 
and spouted water like a whale, and very 
broad paws. The body seemed to be cov- 
ered with scales and the skin was uneven 
and wrinkled and the lower part was 
formed like a snake. After some time the 
creature turned its tail up above the sur- 
face, a whole ship's length from the head. 
The following evening we had very bad 
weather." 

Listen to the Bishop 
To which the Bishop adds the following 

supplements and conjectures: 
"The drawing annexed gives me the 

greatest reason to conclude, what by other 
accounts I have thought probable, that 
there are sea snakes, like other fish, of 
different sorts. That which Mr. Egede 
saw, and probably all those who sailed 
with him, had under its body two flaps, 
or perhaps two broad fins: the head was 
longer and the body thicker and much 
shorter than those sea snakes of which 

I have had the most consistent accounts. 
Though one cannot have an opportunity 
of taking the exact dimensions of this 
creature, yet all that have seen it are 
unanimous in affirming, as far as they 
can judge at a distance, that it appears 
to be the length of a cable, that is one 
hundred fathoms, or six hundred English 
feet; that it lies on the surface of the 
water in many folds and that there are, 
in a line with the head, some small parts 
of the back to be seen above the surface 
of the water when it moves or bends. 

"These at a distance appear like so many 
casks or hogsheads floating in a line, with 
a considerable distance between each of 
them. Mr. Tuchsen, of Herroe, is the only 
person of the many correspondents I have, 
that informs me he has observed the dif- 
ference between the body and tail of this 
creature as to thickness. It appears that 
this creature does not taper gradually to 
a point, but that the body, which looks 
as big as two hogsheads, grows remark- 
ably small just where the tail begins. 

"The head in all kinds has a high and 
broad forehead, but in some a pointed 
snout, though in others that is flat, like 
that of a cow or a horse, with large nos- 
trils, and several stiff hairs standing out 
on each side like whiskers. It is supposed 
that the sea snakes have a very quick 
smell; they are observed to fly from the 
smell of castor. Upon this account, those 
that go out on Stor-Eggen to fish in the 
summer, always provide themseldes with 
these animals (beavers)." 

Bishop Pontoppidan concludes by adding 
that Mr. Egede's description is the only one 
which mentions that such monsters spout 
water out of their nostrils "like a whale." 

A Horror of the Deep 
This account sounds like a fantastic 

night mare but, barring the "one hundred 
fathom length," Dr. Bartsch finds that 
the description tallies reasonably well with 
that of the giant squid. The squid, ac- 
cording to the scientist's description, has 
a body enveloped in a long soft mantle 
with its shell embedded in the dorsal part. 
The head is sharply differentiated from 
the rest of the body and surrounded by 
eight or ten arms, or feet, bearing suckers, 
two of these being of enormous length 
in proportion to the body. It is this circle 
of arms that gives the squid and octopus 
the name Cephalopod, meaning head - 
f ooted. 

The mouth of the squid is situated in the 
middle of the tentacular disk. It is equipped 
with formidable jaws, resembling, says 
Dr. Bartsch, the beak of a parrot: on 
either side of the head huge eyes are situ- 
ated, which in a large specimen may mea- 
sure seven by nine inches, as large, let us 
say, as a "couple of pewter plates." Be- 
hind the head, in a constricted neck, is 
a siphon, through which water is expelled 
rapidly. This siphon is the squid's chief 
organ of locomotion. Sudden contraction 
of the muscular mantle expels the water 
and motion results. An ink bag, containing 
a dark fluid-the India ink of commerce- 
further equips this remarkable sea beast 
against its enemies. A discharge of the 
fluid in times of danger serves as a blind 
similar to the smoke screens bootleggers 
use to facilitate a getaway. 

The Rev. Mr. Egede, Dr. Bartsch be- 
lieves, mistook the tail of such an animal 
for the head of the serpent and the flukes 
for limbs, a mistake that other observers 
up to the present day no doubt have also 
made. 

Another writer has described a Nor- 
wegian sea snake eighty feet long, but no 
thicker than a child's arm. Assuming that 
the observer saw the tentacles of a squid, 
Dr. Bartsch finds the description plausible. 

According to the tale of one old sea- 
man the "kraken" was of such generous 
proportions that it could disrupt the opera- 
tions of twenty or more fishing smacks 
by its sub -sea maneuvers. Water of a 
known depth, varying from eighty to one 
hundred fathoms, on certain hot summer 
days suddenly decreased to twenty or 
thirty, runs the yarn, indicating to fisher- 
men that the kraken was at the bottom. 
If the depth of the water began to de- 
crease still more they knew that the kraken 
was raising itself and customarily fled the 
spot. Then a few minutes later the mon- 
ster would come to the surface, though it 
was never seen in its entirety. 

A glimpse afforded this remarkable de- 
scription : 

Its upper part, or back, which seems 
to be in appearance about an English mile 
and a half in circumference-some say 
more, but I choose the least for greater 
certainty-looks at first like a number of 
small islands surrounded by something that 
floats and fluctuates like sea weeds. Here 
and there a larger rising is observed like 
sand banks on which various kinds of 
small fishes are seen leaping about. 

"At last several bright points of horns 
appear, which grow thicker and thicker 
the higher they rise above the surface of 
the water, and sometimes they stand as 
high and as large as the masts of middle- 
sized vessels. It seems these are the crea- 
ture's arms, and, it is said, if they were 
to lay hold of the largest man-of-war they 
could pull it down to the bottom. After 
the monster has been on the surface of 
the water a short time it begins slowly 
to sink again, and then the danger is as 
great as before because the sudden motion 
causes such a swell in the sea and such 
an eddy or whirlpool that it draws every- 
thing down with it." 

There are numerous accounts of giant 
squids and octopuses-and science records 
an octopus with a tentacle spread of more 
than one hundred and twenty f eet-attack- 
ing men and vessels. Dr. Bartsch does 
not believe that either beast would go out 
of its way to make such an attack, but 
says it is conceivable that, if the vessel 
ran over an animal of either species, it 
would strike out in self-defense and might 
upset a small vessel. 

The record of one such encounter, which 
seems fairly well authenticated tells that 
two fishermen, out in small punts off Por- 
tugal Cove, Conception Bay, saw an ob- 
ject which they took to be a large sail, 
or debris from a wreck, floating in the 
water. Upon reaching it one of them 
struck at it with a gaff. The "debris," 
which turned out to be a giant squid, 
reared a parrot -like beak "as big as a 
six gallon keg" and struck at the bottom 
of the boat. Then it shot out two great 
livid arms and began to twine them about 
the craft. One of the men grabbed an 
axe and hacked off the arms and the 
creature disappeared. A part of one of 
the arms was immersed in alcohol and 
placed in the museum at Saint John's. It 
measured nineteen feet in length, was pale 
pink in color, pliant and very strong. 

Make This Mixer 
(Continued from page 329) 

larger rings may be constructed. For gen- 
eral use, such as whipping cream, making 
mayonnaise, or mixing drinks, the rod de- 
scribed here will be very satisfactory. 

The device used in attaching the rod 
to the motor shaft is a short length of 
round steel, drilled lengthwise to fit the 
mixing rod and motor shaft, drilled in the 
side and tapped for set screws to lock the 
rod to the motor and yet permit it to be 
changed for other equipment. 
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W1th a 
Pan-American 
it's EASY » 

YO41 
LEARN to play tunes at the 

very start with an easy -playing, 
sweet toned Pan-American.lie popular; 
increase your income.Pan-Americana are 
the only complete line of nationally adver- 
tised, moderately priced, factory guaranteed 
instruments. Send now for details of 
FREE TRIAL; Easy Payments on any instru- 
ment for the band or orchestra. 

PAN-AMERICAN B cflestruzeany 
805 Pan-American Building, Elkhart, Indiana. 

Make Keen AS A SALESMAN 
Learn selling-fix your own hours- 

choose your own field-control your own 
incorre-be independent! Asa salesman 
your income depends only on results. 
Many LaSalle -trained salesmen, in 
every section of the country, earn 
from $5,000 to $10,000 a year; many 
much more. A great number started 
without experience - doubled their 
incomes the first year. Train in your 
spare time by the LaSalle Problem _. 
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, 

ern Salesman, Ambassador of Prog- 
FREEterms. 64 -page "The Mod- 

ress," free. Send for it today. 
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48 PP. CATALOG FOR 
MODEL BUILDERS 

Most complete listing of parts, ma- 
terials, fittings and supplies for Model 
Airplane Builders; also full informa- 
tion on IDEAL Model Airplanes. 
Sent anywhere for 5 cents. 

IDEAL AEROPLANE & SUPPLY CO. 
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35-36 Motor Winch 
37-38 Vertical Steam Engine 
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40 Steam Roller 
41 Prairie Schooner 
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ing) 6.75 

Gerber Monoplane (man -carrying) 1.00 
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Searching for the Essence 
of Madness 

(Continued from page 300) 

poison does not affect the fish for food 
purposes, the South American government 
forbids its use. However, the natives boot- 
leg it extensively. 

Specimens of the deadly strycnos bush 
were also procured. From this growth 
is derived the dread "curare," which is 
used to poison the tips of hunting arrows. 
A mere scratch from an arrowhead tipped 
with this poison means certain death to 
man or beast. 

Many of the South American plant 
exhibits brought hack to this country are 
utilized regularly by the natives of Brazil 
and Peru as medicines. The secret powers 
of these plants are closely guarded by the 
leading medicine men of the various In- 
dian tribes. 

All told, some 9,200 different kinds of 
plants were obtained by Dr. Killip and 
his associates. For each plant selected, 
three specimens were gathered. Each speci- 
men consisted of a group of leaves, stems 
and berries-if any. Having been gathered, 
the specimens were placed between large 
pieces of blotting paper and bound, a 
dozen or more, to the bundle. These bun- 
dles were then dried out over a kerosene 
stove, covered with a bag so that they 
would retain their volatile properties. 
Whereupon they were ready for shipment 
home. 

Native domestic habits in the remote 
jungles and mountain regions are very 
primitive, Dr. Killip says. On the high- 
lands the inhabitants live mostly on po- 
tatoes and bananas, while in the lowlands 
the yucca, a species of potato, is the prin- 
cipal food. A curious fact is that trans- 
portation to high points may be achieved 
only on certain specified dates. 

"We just couldn't bring ourselves to 
eat monkey meat," said Dr. Killip, of the 
food eaten by the expedition. `It is a 
great favorite among the native Indians, 
but we white folks couldn't stomach it 
because monkeys are too much like hu- 
man beings and we had absolutely no 
cannibalistic tastes. 

All the natives in one particular village 
visited by the scientists seemed to think 
it incumbent upon themselves to help 
gather plant and animal specimens. For a 
few pesos, scores of natives would he 
quite willing to cut their way through 
the densest jungles and climb the tallest 
trees. The accuracy with which they 
could pick out perfect flower specimens 
on a tree limb .some 125 feet high, and 
bring the whole down with an arrow was 
marvelous. 

The Indian medici!ial plants gathered 
by the expedition kill be studied by the 
American scientists with a view towards 
the establishment of a "jungle herbarium" 
in this country, which is expected to he 
of great value to medical science. The 
ayahuasco, in small quantities, is used by 
the natives for treating asthma, and the 
United States Department of Agriculture 
experts expect to test its use shortly. 

me to 
sunny_ 

IFORkÌ1i, 

...at NATIONAL 
In the Heart of LOS ANGELES... 

The molt fascinating city in the world and 
the world's faltest growing city. LOs ANGELES, i 

the center of America's molt rapid eleetrical 
development is the ideal city in which to live 
and prepare for success in ELECTRICITY! 

Be a GRADUATE ELECTRICIAN! 
National is an approved trade school where in 
six to nine months you become fully qualified 
as a practical, competent ele@rician...prepared 
to take your place in the important indultry 
where employment awaits graduates of this in- 
stitution. 

An Approved "SCHOOL OF SHOPS" 
A staff of competent initruftors train you thor-, 
oughly in all branches of eleftricity. You secure 
practical experience by actually working upon 
thousands of dollars worth of modern eleftrical 
machinery and equipment...the molt completely 
equipped trade school in America. 

A Steady, Profitable PROFESSION... 
The great ele trical field offers ever increasing 
opportunities for trained men. Millions of dol- 
lars are being spent each year for eleftrical 
developments, thousands of properly schooled 
eleftricians are required to keep pace with 
the growth of this gigantic indultry. 

25 Years Old... 22,000 GRADUATES! 
National is a million dollar institution, right 
in the heart of beautiful Los Angeles. No 
age limit...no previous experience noces-. 

sary...ltart any time of the year.Guaranteed 
unlimited employment service to grad- 
uates and to students wishing to earn 
expenses while learning.' 

SEND 
for this 
FREE 
BO 

NATIONAL ELECTRICAL SCHOOL 
Dept. 300-E.E. 4006 Figueroa St., 
Los Angeles, California 

Send me your big Gee illustrated catalog of Elcarical Opportunities 
showing how I can learn quickly 

Name 

Address 

Age-City irate 
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yster 
Càìél 

I us. 

C4 MOLDERING coals of human 
passion burst into flame when 
Cartier Cadel, mine superin- 

tendent, was murdered at target 
practice during a week-end party. 
Was Cartier's wife the indirect 
..ause of his death?" . . . Enjoy 
this complete book -length S2.00 
crime mystery for only 25c in the 
August COMPLETE DETECTIVE 
NOVEL MAGAZINE. 

Igo- Novel Only 251 
CARTIER CADEL, host of a house party, is shot while at 

target practice. [lis shooting partner is mysteriously 
kidnapped and regains consciousness in a Pittsburg hotel 
room! All the other guests have ironclad alibis. But an 
unknown hideous face is seen at the kitchen window. A 

ghastly voice shrieks something of revenge! There is a weak 
link in the killer's plot! Can you find it? 

Practically every crime novel published in previous issues of 
COMPLETE DETECTIVE NOVEL is now a best-seller in book 
stores at $2.00 per copy. If you haven't already enjoyed these 
exciting, intriguing COMPLETE DETECTIVE NOVELS-you are 
missing rare treats and big bargains! Enjoy this full hóok-length 
story, "The Mystery of Cadel House," by the famous Louise Rose 
Eppley, in the August issue. BUY IT TODAY-BEFORE THE 
STANDS SELL OUT! 

COMPLETE Ercri NovE 
LMAGAZINE 

At All Newsstands-Buy It Now! 

How About an Etching ? 

(Continued front page 328) 

of a pencil, or anything with which you 
may work as you would a pencil. Be 
careful not to rub the ground with your 
hands, and follow the red lines of your 
transfer. Press hard enough to remove 
the wax as you make the line. While cau- 
tioned not to cut into the copper itself, 
it is better to scratch the surface too deeply 
than not deeply enough. 

Nitric acid bites quickly and cuts a 
clean, vigorous line in the copper. A good 
preparation is one-third nitric to two- 
thirds water. This may he strengthened, 

the acid becomes weakened through use. 
Place the plate in a rubber or glass tray 

(acid will affect neither substance). Care- 
fully pour the acid over the plate until 
the latter is thoroughly covered. You 
will note that all exposed surfaces will 
be covered with tiny green bubbles, an in- 
dicatioS that the acid is working. After 
five minutes remove the plate from the 
acid. Exert the greatest caution not to 
get the acid on your clothing or on your 
skin for any length of time, for it gives 
a nasty stain. Hold the plate gently by the 
edges to permit the acid to run off, and 
then put it in a basin of water so that all 
surplus nitric acid is washed off. Remove, 
blot the plate dry and hold it up to the 
light. If the plate is bitten enough you 
will see the entire drawing, even the finest 
lines, etched upon the copper. Otherwise, 
put hack in the bath and repeat for another 
minute or so. Then you are ready to 
ink the plate for reproduction. 

Plates, before being inked, should be 
thoroughly cleaned. Turpentine poured 
on the ground and rubbed gently with the 
fingers will loosen the wax, and the plate 
should then he wiped clean with a dry 
rag. Alcohol removes the shellac on the 
back and sides, and a fine grade of emery 
paper may he used to bring back the pol- 
ished surface. 

Courtesy The Finken Press 

Before printing, place a piece of felt on 
the paper, so that when you. pass the roller 
oc er it the plate will not cut into the paper. 

Now you are ready for the printing. 
Ordinary printing ink will do and this may 
he purchased at any print shop for a small 
cost. It is not easy to obtain a press, but 
the ordinary mangle or wringer will serve. 

Rub the ink all over the plate. Now take 
a soft rag (cheese cloth is good) and wipe 
off the ink remaining on the surface. While 
you wipe the plate free of ink be sure to 
leave ink in the bitten lines. 

Cut your paper to properly fit the plate 
with several inches margin. Then dampen 
it. Place face downward upon the inked 
surface and on top of this place a heavy 
piece of felt, so that the plate does not 
cut into the paper when put through the 
rollers of your press. Hold the plate with 
its paper and felt covering in one hand so 
that you may steady it as it passes through 
the wringer or press, which you turn with 
your other hand. As the plate and paper 
are passed between the rollers, tie pres- 
sure forces the paper hard against the plate 
and the inked lines make their imprint 
(an etching) upon the paper. 
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Give the Kids a Merry -Go -Round 
(C glued front page 343) 

Another operation before replacing the 
platform, is to mount a pulley on the under 
side of each 2"X4" piece 12" from the 
anal. On two adjacent radial pieces, the 
pulleys are set 2" lower than the others 
by securing them to 2" blocks nailed to the 
under side of the 2"X4". The stakes and 
pulleys pertain to the driving gear of the 
merry-go-round, which will he explained 
in detail later. 

FIG.V 

SEAT CAN BE 

UPHOLSTERED , 

WITH LEATHER. AND 
CURLED HAIR. FROM AN 

OLD AUTO 

The revolving platform can now be 
mounted permanently on the housing. 
First, the wheel bearings should be thor- 
oughly greased. 

The next operation is to mount the 
horses and the passenger cars. The ac- 
quisition of the horses may present quite a 
problem. Electric trains and automobiles 
have replaced rocking horses as kiddies' 
toys. However, some of one's friends 
may be able to locate an old rocking horse 
in the attic or store -room. While the 

fur the driving rupe. 
In any case, pedaling gear connected 

with a grooved pulley to receive %" rope 
must be provided. Bicycle or velocipede 
wheels can he used in conjunction with 
horses, but if one has a home work -shop, 
it is a simple matter to make up the pedal- 
ing gear assembly shown in Fig. 4. The 
drawings and appended notes make the 
construction obvious. Three of these 

PASSENGER CAR 
BACK AND SIDES OF 3/4" PINE 

FRONT COVERED WITH 
SHEET IRON 

Val x l'/i "x 2_0" 
SLATS 

assemblies are mounted on the platform. 
If old rocking horses are used, they are 
supported above the pedals. It is well 
that the distance from the seat to the 
pedals should vary on each assembly, so 
as to be adaptable to children of different 
sizes. 

Fig. 5 illustrates the passenger cars 
which are placed between the horses. The 
design offered is really only a sugges- 
tion. Alteration can be made to suit the 
fancy of the builder. 

..,_ ....--M..».-.._,. -w. ,.._. . _ ".._,. ...... ........... ...... ..... 

WRAPPED WITH WAXED TWINE - C" 

MAPLE PULLEY 
yá'CINSIOE) P PE BICYCLE OP. VELOCIPEDEI 

NIPPLE WHEEL CAN BE USED 
11' %ï ROUND¡ 

HUB OF 

ROD 

H 9" 

ENDLESS ROPE BELT 

horses add realism to the merry-go-round, 
their use is not essential to the mechanics 
of the machine. Old bicycles-even "veloc- 
ipedes"-can be used instead. In fact, 
their use will do away with some of the 
special driving gear that is necessary when 
horses are used. The rim of a bicycle or 
velocipede wheel will serve as a pulley 

PULLEY 

TAPER PIN 

9 

'8' 

FIG. Iv 
3/8 ROUND ROD 

MAPLE 

RING' 

What makes the merry-go-round go 
merrily around? A manually operated 
merry-go-round, built by a company on a 
production basis, undoubtedly would be 
designed to be driven through bevel gears 
to a big fixed ring gear at the center. 
O f course, such construction is beyond 

(Continued on. page 367) 

AVIATION 
BOOSTERS 

OF AMERICA 

SPONSORED BY THE 
NATIONAL GLIDER 

THE MAGAZINE OF PRAC- 
TICAL AVIATION 

Offer the Following 

-FREE- 
1st-A complete AVIATION HOME 

STUDY COURSE compiled by 
one of aviation's leading au- 
thorities. 

2nd-Instructions on how to FORM 
YOUR OWN LOCAL 
BOOSTER CLUB under the 
guidance of the National Or- 
ganization. 

3rd-Opportunity to compete for CASH 
PRIZES of $1,000.00. 

4th-An award of an APPROVED 
TYPE GLIDER. 

5th-Active Membership in AVIATION 
BOOSTERS OF AMERICA. 

6th-The official emblem of the AVIA- 
TION BOOSTERS OF AMER- 
ICA as illustrated (of 14kt. 
gold shell). 

ALL OF THE ABOVE 
FEATURES ARE 

YOURS 
AND BEST ALL THESE 

FEATURES ARE 

FREE 
With a Year's Subscription to the 

"National Glider" 

SEND NO MONEY 
Mail this Coupon NOW ! 
Aviation Boosters of America, 370 Seventh 
Avenue, New York, N. Y.: Kindly send me 
at once the free home study course, member- 
ship card, pin and other features as outlined in 
your advertisement and in the National Glider 
Magazine. Upon receipt of same together with 
my first copy of the National Glider Maga- 
zine, which I shall receive monthly thereafter 
for a period of one year without additional 
charge, I will pay the postman $1.50. ($2.00 
in Canada.) 

Name 

Address 

City 

State 

Age SA -8-30 
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GET STRONG with 
/hese6impro!edMuç(/e 
Bidders -All for $3 75 
With illustrated Course 

Realise your ambition and devetop maeelea or a super -man: OVI GTRONGI Easily master feat which now seem difficult-or if you want 
physical culture for your health's aeke this equipment in hat ou need With this special offer you SAVE AT LEAT HALF. We 

you 
1G cable cheat Dander d'netable to 200 lb 

resistance. Mo 
. 

Made of new live extra strength. 
epringy rubber so as to give resistance you 
need for real muscle development. You also get a pair of patented he d gripe for de 
veloping powerful grip d forearms. We 
include wall exercte per 

ryoou to develop your 'bac , which 
legs-a 

gOLy. Th heed strap permita you b gexe 
e 

1 a of De- velop leg m golea with foot etrav furrnis e. 
giveer speed. endurance. In addition 

you get specially written course containing 
t 

pictures d and diagrams showing bow to de, 
of your body. ACT NOW* 

Send No Money 
Sit 
Send name and address 

h to o 
ev 'ythiing by return 

ail. Pay postman $3.75 
plus postag . (If you 

send 
dpepsaelwe 

pay postage.) 

MUSCLE POWER,CO, 
Dept. SC-s.New 

York 
150 Nassaust. 

STEADY MONEY FOR 
INGENUITY 
Now is the time to safeguard 
your future. There are 
many good profitable trades 
not subject to hard times or 
slack seasons-trades meet- 
ing constant, everyday hu- 
man needs. 

A helpful Booklet on this subject is ready 
for distribution without cost. It explains in 
detail how to enter such work without ex- 
perience and how age or circumstance need 
not stop you. Your copy is waiting. Simply 
ask for Bulletin 59, "Choosing a Trade." 
BODEE INSTITUTE, 1755 Broadway, N. Y. 
1305 N. Broad St., Philadelphia; 85 Court St., Brooklyn 

BE A DETECTIVE 
Make Secret Investigations I 

EXPERIENCE UNNECESSARY 
IDETECTIVE Particulars FREE. Write 
I GEO. STEVE WAGNER, 2190 Broadway, N. Y I 

'Name 

I.4ddrrss 

BUILD THINGS! 
EARN-LEARN-HAVE GREAT SPORT 

We furnish plans for the construction of this Aireled 
or for Speed Boats, Gliders, etc. 
Aloe finest and cheapest plane 
and materials for model Air- 
planes. Catalogs 25 cents. 
INTERNATIONAL 

ENGINEERING 
CORPORATION 

Westory Hltlg. 
Washington, I). C. 

How to Build a SCOUT Secondary Glider 
(Continued front page 311) 

toes. The pivot for the rudderbar is pro- 
vided by a long %" wood lag screw. This 
Wood lag screw should be long enough 
to extend well into the bottom spruce form 
member of the runner. 

The cabane double pulley sheave bracket 
is next macle from carbon steel. This 
bracket requires two 14" aluminum 
pulleys which can be purchased from the 
Heath Airplane Company, 1727 Sedwick 
St., Chicago, Ill., for 25c each. In 
cutting out the sheave bracket fit the 
aluminum pulleys so that they will rotate 
freely and independently. A groove is 
sawed in the bottom of the cabane for the 
mounting of this double pulley set and it 
is held by four " machine bolts running 
through two on either side. 

are glued between these top and bottom 
strips at the points where the elevator 
hinges are attached. The construction of 
the regular elevator ribs is shown in the 
side view of the elevator -stabilizer draw- 
ing. The diagwnal braces No. 9 and No. 
10 are shown in separate drawings. The 
ends of the elevator are solid spruce strips 
curt as shown in drawing No. 11. AMien 
the two elevator frameworks have been 
completed it is best to hold them in place 
against the back spar of the stabilizer to 
mark and mount the hinges. The hinges 
can be made in the same manner as the 
aileron hinges described in the wing con- 
struction data (July issue). It is advis- 
able to buy factory -made hinges for this 
purpose; the Health Airplane Company 

FIN RUDDER 
HORN 

ire 3e.8 

PLYWOOD 4 

262" 

RUDDER DIAGONALS 

'* io 
1-9. 1 3" 

Z" 8 

188 

-á fi 
1 -4á 

MAKE 4 
*13 d 

w11*144-14 á 
DRILL 1/4 -HOLES 

-*I 

METAL FITTINGS 
OF* 14 CARBON STEEL 

HORN 

STAGILIZER RIB 
SOLID 
BLOCK 

METAL 
BUSHING 

ELEVATOR 
HORN 

2.-34" 

u ncligmn=:_ I 3- 

8 ti 
2-3« 

I6 
SPACE HINGE s 

23e i4 
*1 

8 t2 SPARS 
5-- 23.,4; 1 -dt3 364 w 13"r T 

MAKE l. 
*23 2+ f here 24 --I / 4-'3" 3« z4 " 

RUDDER FIN 

13. 

* 13 

13r\ /1 

STABILIZER. 
423 

WIRING RIGGINGS 
OF STABILIZERB,RUDDER 

8 

The stabilizer is next built. The front 
stabilizer spar No. 1 is spruce 3/3"X2%"X 
6'6". The back stabilizer spar No. 2 is 
spruce 3/8"X24"X8' 2Y2". The form of the 
stabilizer ribs is clearly shown in the draw- 
ing. The regular eight stabilizer ribs are 
built up of %"X%" spruce strips. The 
end stabilizer ribs are made of /"X1X1" 
spruce strips. The long diagonal brace 
is built up as shown on figure No. 6 of 

"X%" spruce strips. The leading edge 
is plywood 1/32" securely glued and nailed 
in place. Triangular plywood gussets are 
used at the connecting points for strength 
and rigidity. 

The elevators are built by first construc- 
ting a spar as shown in the drawing No. 3. 
The elevator spar is really two %"X3" 
spruce strips held apart by a plywood web- 
bing fastened to one side. Spruce blocks 

711is drawing shows the rudder bar, zeal h 
the wood lag screw which serves as a pivot. 
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sells hinge bolts for 15c each. Each elevator 
has a horn mounted in position as shown 
in the drawing. The trailing edges are 
made in the same manner as the trailing 
edge in the main wing section described 
last month. 

ELEVATOR e.e 

STABILIZER 

6 

sn w-27 c--IIS"_ 

1+T PLYWOOD `y LEADING 
ÉDGE 

f e 
7S I 

19 -STE EL TUBING 

1Ñ 
DODDER 

The rudder, fin, elevator, and stabili cr. 

The rudder fin is built by first prepar- 
ing a spar of spruce A"X2"X3e 11-9/16". 
This spar is the main upright support for 
the fin and receives the three hinges which 
support the rudder. Prepare the smaller 
diagonal ribs a, b and c as shown in the 

The pilon clamp and the front and rear 
flying wire clamps. 

separate drawings,. The leading edge 
n of the fin is formed of a % X%ñ spruce 

strip which is slightly rounded on the out- 
side edge. The metal fittings No. 13, No. 
14 and No. 23 are made next and bolted 
to their places on the finspar and the stabi- 
lizer spar No. 2. The whole rudder fin 
assembly is put together in its permanent 

The cabane double -pulley sheave bracket. 
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man's Pock t Rul 
j EaCaaf 

n. ".- _L LVLJMULIIMWW W 

Just Copy This Sketch 

Mail It and Pocket 
Rule Is Yours 

See 
Pay. 

Raising 
Tools 

Below 

Draftsmen Needed in, LI - 
AUTO WORK 

the n,n. o.t automobile 
ie r.rThoed. 

off 
draftsmen smeen needed. I'll train rota tor 

ELECTRICITY 
Electricity I. the coming moda. torea of t,1 world. Draft.men are 
fceded 

in ererr depar epee, of this ucin.Ong week. l'll train you at 
borne. nat.jobbere. 

AVIATION 
pboundotole!pande 

to Infancy. it 

toit rra t D,oYoneoa.0 
ee mist 

quickly at home. 

MOTOR BUS WORK 
Motor bue hallding end motor bu. 
trenapp++ Ion b.., beem,e IeWlne 
droftmeen,,onged In this seek. 1' 
allow you the our. 

BUILDING WORK 
There will .Iw b. building No X: rested without 
plane drawn by draftsmen. I'll make 

erent:mai i dtaft,m.. et 

Mail This 

L/,Coupon 
if 

You Earn Less 
than 10 a Week! 

1 ) 

Get Into AVIATION 
Through Ai rplane DRAM NG 

Send airplane sketch at once, if you are 16 or more. I will mail 
you entirely free Draftsman's Pocket Rule and "My Pay -Raising 
Plan." Opportunities for draftsmen are bigger than ever. You 
may now get into aviation through my airplane drafting training. 

New Pay Raising Plan 
This is a very valuable 
book for young men who 
want bigger pay. It is not 
a catalog, but my pay - 
raising plan and money- 
making advice. I prove 
that John Savadge, trained by me. makes $300 a month. Earl J. Dupree, trained by me, rofueed $600 month beeauee he ken more In hie own MaMatinees,inee 
A. H. Bernier, trained by me, carne $7,000 to 69,000 a ye. Arthur !Sewell trained by me, make. more then N00. month. D. C. (troop, trained by me, makes $475 month. L. V. Mrouahten, trained be me, makes $300 moth. No previorie experience needed. You don't bave to be high /school graduate. I train you at borne 
by my practicer working method. I ve your money 
beck if youare not tieaed Youmay even make money while you are learning. When you have finiehed your roso.,, I help you get a job without charging for thl..eevice. 

/will train 
yovaf Aoau Act Now! Before you put this -Engineer magazine down. Copy 

DORE airplane sketch, mail it to me and let 
me send you free Draftsman's Pocket Rule and "My Pay -Raising Plan." Remember, drafts- men are needed everywhere. That's the kind of pro- 

fession to get into. Get started now. Get into a better position paying a good straight salary the year around. 

Engineer Dobe Di5 cLaawenh aAgo,nule. 

Now Do Your 
Own 

Ate Nickel, Brass, 
CopGoldper,, Silvetc.er, 

See ` \ 
e 

le u ! 
F!ow 

Thousands in Servicesince 1924 

Get These 

Pay -Raising 
Tools At Once ! 
I send you these fine quality, 
genuine imported draftsman's 
tools just as soon as you be- 
come my student. No finer 
tools made for practical draft- 
ing work. 

ENGINEER DOBE 
1951 Lawrence Ave., Div.C.142,Chicago 
Here's the sketch. Send me free rule; also send me free of all cost "My Pay -Raising Plan,"-how to earn money while learn- ing and proof of bigtrtoney paying positions, 

Name 

Addrcge 

Age 

Poet Office State 

Electric Nickel Plating Introductory 

A REAL MONEY -MAKING OPPORTUNITY 
No experience required. Do YOUR OWN Electro -Plating in Your Home. 
Garage, O 6 [flee or Place of Business. Electrically DepositMetal-Nickel. ' . Eckel al Brass Copper. Silver or Gold. You can Succ ssf e ally do or the plating on your Automobile, Electric Fis[urc; F Spoons, goons, Frr Chandeliers, Iron Coffee 
Urns, Surgical and Dental Instruments, Utensils large or small, Iron Stoves. V I:. i, In- strunlents; recondition worn plating or plate New work; do it Instantly without inter rupting the Service or without removing the parts to be plated with the 

ALADDIN PORTABLE ELECTRO -PLATER 
Simple and Economical to operate. Not a toy. but a practical Plating Outfit with which 
Perfect and Durable work can be done. Positively Guaranteed to do as we claim. 10E YLiUlt (OWN BOSS! Iluild up a Profitable Aladdin Elect ro- Business of sour 
(hve. This offers wonderful ECONOMY to users and RIG 39u\ICY-TtAEING possibil- 
ities to .AGENTS. Thousands in Service. write for FREE BOOKLET and Testi- 
monials Today. AGENTS AND DEALERS WANTED EVERYWHERE. 

P. J. F. BATENBURG CO., Dept. 166, RACINE, WISC. 

ONLY 

$6.50 
Plus Postage 

Get Into ASusineSS of Your Own - EARN $150 to $ 300 Monthly 
aMpa0. 
aaTERy 
CIMREIMII 

Start a B11; PROFIT -MAKING III <IAF.N ,,I ", 1101. I'. lIely 
Requires SAI.hl.L SPACE AND III. 'Tic .91.1,Y No, INI FS'fAII N"I'. .lUpruvI by 
leading car and battery mafllltacOnrets. Anyone ran Inlelilte. I llat'bl': ballet il'< in 
1/3 the time at 1/a the cost. EVERY ('A It OWNER. .a ('I'STO2IEIt. 30 -minute Car 
Washing. Electrical Service. Spray Painting and Are welding offer same opportunity. 
Jilt shouldn't cost you a cent ---it 0111 pay for itself on EASY )MONTHLY PAYMENT 
PLAN. with practically no expcn,e and with a handsome profit for you. WRITE NOW 
foT details stating what you're interested in to Hobart Brothers, Box S -SO, Troy, Ohio. 

30 DAYS TRIAL -Pay Out of Income Terms 
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What Made His 
Hair Grow? 

Read His Letter for the Answer 
Mr. H. A. Wild, whose 

photograph appears at the 
left, is among those who 
acknowledge complete satis- 
faction from the use of 
Kotalko. 

"New hair came almost 
immediately after I began 
using Kotalko," he writes. 
"and kept on growing. In 
a short time I had a splen- 
did head of hair, which has 
been perfect ever since." 

This statement by Mr. 
Wild is but one of many 
which voluntarily attest 
that Kotalko has stopped 
falling hair, eliminated 
dandruff or aided new, 
luxuriant hair growth where 
the roots were alive. 

Hair roots that remain 
in the scalp long after the 
s irface hairs are lost 
:say regain their original 
porver through proper en- 
couragement. The process 
of hair growth depends 
on the hair roots and the 
nourishment they receive. 

Women also report new hair growth through 
KOTALKO. Many testimonials from men and women 
whose health was undoubtedly good and whose hair 
roots were not dead. 

Is your physical condition equal to theirs? And are 
your hair roots alive but dormant? If so, they may be 
stimulated into growing hair through Kotalko, the right 
sort of invigorant. Sold by busy druggists. 

To prove the efficacy of 
Kotalko for men's, women's 
and children's hair, the pro- 
ducers are giving Proof Boxes. Free Box 

Kotal Co., G-300, Station 0, New York 
Please send me FREE Proof Box of KOTALKO. 

Name 
Full Address 

AGENTS' SELLS 
WILD FIRE 

New Improved window washer eliminates all muss 
and fusS wherever there is glass to be cleaned. Ap- 
proved by Goodhousekeeping Institute. Restricted 
territory to producers. write today. 

CARTER PRODUCTS CORP. 
870 Front Street Cleveland, Ohio 

NEW SELLING SENSATION 
lake orders far famous Stay-Prest Trouser 

Presser. Puts perfect crease In pants-takes out 
a rinkles and baggy knees. Sells quick to men 
and housewives. Newest thing out. Big repeater 

FREE SELLING OUTFIT 
Profits in advance. Antes made $24 in 4 hours. 
Randle sold 33 first day. Special Offer gives you 
Selling Outfit absolutely FREE. We guarantee 
you will make sales. Write for plan and excite 
sive territory. Act quick. 

STAY-PREST CO.. Dept. E-44, Central 
Park Bldg., Cincinnati. O. 

BURN YOUR NAME ON TOOLS 
WITH THE 

ARKOG,RA 
Tools From Theft. Write with nine' 
'deity any name or deeien on the hard- 
est and finest tools. i, like 

ritinr with pen. Outfit $3.50 Pre- 
paid Anywhere. Illustrated circular 
free. Write today. Agents wanted. 

ARNOGRAF PEN CO., 
1171N E. Stark St., Portland, Ore. 

Insure your copy reaching you each month. Sub- 
scribe to SCIENCE AND INVENTION-$3.00 
a year. Experimenter Publishing Co., Inc., 331 
Fourth Avenue, New York City. 

position vertically in the center of the 
stabilizer framework. Make strong joints 
by gluing in triangular blocks and plywood 
on both sides. No. 30 piano wire tightened 
by No. 324 S. F. airplane turnbuckles is 
installed as shown in the wire rigging 
drawing. 

The rudder framework can be built up 
on the work bench. The spar is spruce 
3/"X2"X5' drilled to receive the rudder 
hinges and prepared for the mounting of 

AILERON PULLEYS 
RIB 

1J lIß RIVETS 

the rudder horn. The diagonal brace ribs 
No. 20 and No. 21 as well as the regular 
rudder ribs are built up of %" square 
spruce strips. The trailing edge of the 
rudder is built the same as the main wing 
trailing edge. The spar of the rudder fin 
is covered on both sides with a strip of 
plywood 4" wide. Wooden blocks are 
glued in between where the hinges are at- 
tached later on. This brings the rudder 
spar farther back and allows it to move 
freely in the hinges without hitting the 
elevator spar. 

\We now have the wings, fuselage and 
control surface framework. 

The tailgroup will be held in position 
and connected to the center section by a 
forklike steel tubing frame. In the next 
article we kill take up the construction 
of this framework, also the rigging and 
the control system. 

Pieces Name 
1 center section 
1 runner section 
I skid 

40 plywood cover 
4 bulkheads for fuselage 
6 longerons for fuselage 
1 nose cover 
1 rudder bar 
1 launching hook 
1 pilon clamp 
1 wire clamp (4 parts) 
1 wire clamp (4 parts) 
1 cabane sheave bracket 
2 pulleys 
1 wood lag screw 
1 front stabilizer spar 
1 back stabilizer spar 
8 regular stabilizer ribs 
2 stabilizer end ribs 
2 diagonal braces 
1 elevator spar 
6 elevator ribs 
2 diagonal braces 
2 diagonal braces 
2 end ribs 
7 hinges 
3 horns 
2 elevator trailing edges 
1 rudder spar 
6 rudder ribs 
2 rudder diagonals 
2 rudder diagonals 
1 rudder trailing edge 

1 rudder fin spar 
4 rudder fin ribs-a. b, c 

1 rudder fin leading edge 
2 plywood strips on rud- 

der fin spar 
4 stabilizer support fit- 

tings 
4 stabilizer support fit- 

tings 
2 rudder fin support fit- 

tings 
4 turnbuckles 

31 machine bolts and nuts 
20' bracing wire 

List of Parts and Material 
Nr. Material 

spruce 
spruce 
ash 
birch plywood 
spruce 
spruce 
glaced cardboard 
ash 
carbon steel 

9 carbon steel 
8a carbon steel 
8b carbon steel 

carbon steel 
aluminum 
iron 

1 spruce 
2 spruce 

spruce 
spruce 

6 spruce 
3 spruce 

spruce 
9 spruce 

10 spruce 
11 spruce 

spruce 
spruce 
spruce 
spruce 

20 spruce 
21 spruce 

spruce 

13 

14 

23 

spruce 
spruce 
spruce 

birch 

carbon steel 

carbon steel 

carbon steel 
airplane grade 
steel 
piano wire 

Size 
24 feet-23/4xl3/4" 
24 feet -13/4x13/4" 
7 feet -23/4x1/2" 
3/32" thick* 
50 feet S¡xl/2" 
90 feet 3/4x3/4" 
20 sq. ft. 
17"x1"x2" 5"xl 3/4"x1/8" 
3/32" thick 
3/32" thick 
3/32" thick 
3/32" thick 
13/4.. 
3/4"--4" long 
6'6"x23/4x3/4" 
8'23/4"x23/4x3/4" 
3/4x3/4" 
13/4x,/a" 

x 
%sx38" 3/4x3/8.. 

3/4x3/4" 
3/0x3/8' 
3'3x1 3/16" 

3/ax3/is" 

5'x2"x 3/a" 
3/a 38.,' 
38x3/8,. 
J/ax3/B,. 

%x3/4" 

3'I1 9 '16x2x3/4" 
%x 3/a 
3/0(34" 

4" wide x 3'11 9/16" 

3 32" thick 

3'32" thick 

3 32" thick 
No. 324 S.F. 

No. 30 

Note 
sanded 
sanded 

use 1/16" plywood 
steamed to bend 
varnish 
put on toe straps 
edges rounded 
copper bushings 
copper bushings 
copper bushings 

sanded 
sanded 
1/16" plywood gussets 
solid 
1/16" plywood gussets 
1/16" plywood gussets 
1/16" plywood gussets 
1/16" plywood gussets 
1/16" plywood gussets 
solid 

plywood on each side 
plywood on each side 

1/16" plywood gussets 
1/16" plywood gussets 
1/16" plywood gussets 
1/16" plywood gussets 

on both sides 

1/16" plywood gussets 
outside edge rounded 
glue blocks for hinges 

between 

use washers and lock 
nuts using center punch 

The Man Who Rocks the Deep 
(Continued from page 315) 

Dr. Sperry is another use to which the 
principle of the spinning toy top has been 
adapted. The Japanese Navy has adopted 
the gyro stabilizer for many of its ships 
to maintain balance in heavy seas. Ships 
roll because of the accumulated impulses 
of a series of waves. A single wave can 
start the ship to rolling but it requires 
a succession of waves to make her pitch 
and toss. The inventor saw that suppress- 
ing the roll depended on counteracting the 
effect of each wave as it struck the ship, 
allowing no accumulation of wave force. 
The rush of a heavy sea against a ship 
is countered simultaneously by the oppos- 
ing force of the gyroscope from the other 
side. The masts of a vessel equipped with 
the Sperry stabilizer remain absolutely 
vertical hour after hour in the midst of 
hurricanes and mountainous seas. 

The opposite also is true. In calm water. 
by reversing the gyro stabilizer, one can 
cause a ship to rock and waves to rise. 

The airplane industry was not long in 
discovering the gyroscope. It is used to 
operate apparatus in the navigation and 
manual flight of airplanes. Most recently 
it has been used to detect inaccuracies ill 
railroad tracks, especially the cross level 
at curves, recording the condition of the 
rail at the instant it is under full pressure 
and the impact of speed. The Gary Medal 
of the American Iron and Steel Institute 
was presented to Dr. Sperry recently. 

In Toward Civilization, an engineers' 
symposium edited by Charles A. Beard 
to which Dr. Sperry contributed an article 
on the Spirit of Invention, the scientist 
advises young inventors : "Remember that 
the first step in solving a problem is care- 
ful research into what other people have 
done along the same lines," he writes. 
"When you know their mistakes and have 
compared them with each other, you may 
have a starting point from which to begin 
your own deductions." 
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A Collapsible Boat from 
Old Inner Tubes 

(Continued from page 330) 

too, is folded back on itself. The cross- 
sectional area of Figure 8 clearly shows 
how the folds are macle. 

The exposed surfaces of the folded back 
sections of the tubes are the surfaces to 
be cemented. These should be roughed up 
with a scratch -brush or sand paper and 
then be treated with two coats of good 
cement. When the cement is sufficiently- 
"tacky"-the same as when patching a 
tube-one fold is rolled over the other, as 
shown in Figure 9. After waiting a few 
moments for the cement to set, the folds 
can be pulled off the cylindrical form, the 
slots turned in line, and the form removed 
from the tube. 

With the tube complete, it is necessary 
only to place it within the canvas carcass 
and finish the sewing. The valve stem 
should be drawn through a small hole in 
the canvas, and he secured with a rubber 
washer and lock -nut. 

The canvas must he waterproofed, but 
before doing this it is best to inflate the 
tube until the canvas is drawn tautly, then 
hose down the "boat" and let it dry out in 
the hot sun. Repeat this operation a num- 
ber of times, and the canvas will shrink 
and conform to the shape of the tube. 
Nearly every wrinkle will be shrunk out. 
Next, the canvas should be thoroughly 
water -proofed, particularly at the scams. 
Various ready -prepared solutions on the 
market will be found very satisfactory, but 
one can make one's own preparation by 
mixing melted paraffin and gasoline in pro- 
portion 1 to 4. This is painted on while 
warm with a white -wash brush. 

The best means of propelling this boat is 
with a double -bladed paddle. As said be- 
fore, this is no speed craft, hut, in its 
class, it will serve very well. 

Give the Kids a Merry - 
Go -Round 

(Continued front page 363) 

the scope of the amateur builder. So a 
simple endless belt method is employed 
as shown in Fig. 6. The drawing is prac- 
tically self-explanatory. The belt is macle 
of %" four -strand rope. The drawing 
shows how it passes around the stakes 
and pulleys. An idler pulley, attached to 
a stiff tension spring, takes up all the 
slack. 

One thing that may puzzle the amateur 
builder is how to make a smooth splice 
in the rope. Fig. 7 explains. It is best, 
but not essential, to use four -strand "trans- 
mission" rope 2" in diameter. The draw- 
ings show how the ends are untwisted for about 6', each strand cut to a different 
length and tapered off, and then twisted 
together again. An expert rope splicer 
can make a joint that defies detection, and 
is as strong as the original rope. The amateur splicer, however, had better sew through and through the splice with a strong needle and shoemakers' twine. 

It is a good idea to place 4" lengths of garden hose over the stakes driven in the ground. This will aid in preventing slip- page of the driving rope. 

How to Make a Rock Garden is 
the subject of an article by Hi 
Sibley scheduled for the September 
SCIENCE AND INVENTION. . . . An- 
other H. L. Weatherby constructor 
article is booked for the same issue. 

ßeThe Man Behind The Camera 

4{ 

LEARN 
Motion Picture Photography 

"Still" Photography 
Motion Picture Projection 

Adventure-thrills-more action in a week than the average man sees in a lifetime-AND BIG PAY. 
TOO. Opportunities everywhere await trained camera- 
num. 
Motion Picture photography is just one of the big -pay 
branches of the billion -dollar photographic field. Today there's a crying need everywhere for expert projec- tionists-photo-finishers-"still" photographers. 

"Sound" Course FREE 
of extra charge 

Learn at home in spare time, or at 
.1 our New York Studios. Previous 
Pi experience unnere.;sary. APe or lark 

\ of education no obstacle. Simplified 
t Study Method qualifies you for the 

' position of your choice or a business 
of your own. 
Our complete course in "Sound" and 
"Talking" Pictures included FREE 
of extra rhuryte with either the Mo- 
tion Picture Photography or Motion 
Picture l'rajeetion course. 
FREE book tells how you ran quickly 
step into a big -pay position, or go into business for yourself with very 
little capital. Mail coupon Now. 
New York Institute of Photography 
Dept. P-1832 10 West 33rd Street 

New York, N. Y. 

- 
N. Y. Institute of Photography 
Dept. P-1832 
10 West 33rd St., New York, N. Y. 

Withoutcost or obligation .send me 
a copy of your FREE Book and details 
about how I ran qualify as: 

Motion l'irture Cameraman 
D Motion Picture Projectionist 

"Still" Photographer 
D Photo -Finisher 

Name 
Address 
City Slate 

SPORS GUARANTEED NO. 1 FOUNTAIN PEN SELLS FOR $1.25 Use 60 Days-Money Back SEND ONLY If Not "Writes 
Cr Like a Pleased 

$7 Pen." 
(Sent Post- 
Paid) 

Write for 
Free Wholesale 

AGENTS! CHANCE Catalog Showing 
TO MAKE $10 to ;20 A DAY Over 400 Articles 

F. SPORS & CO., 530 AGATE ST., LESUEUR CENTER, MINN. 

The complete guide -book 
IF YOU'VE been a tourist in foreign lands, you've 
probably come to have a high regard for one or 
another of the standard guide -books. Surrounded by 
strange scenes, strange names, and with your time 
limited, you have turned with relief to any volume 
which tells you on good authority where to go and 
what to do. 

Consider your ordinary shopping tours in the same 
light. Without an up-to-date guide -book of mer- 
chandise appearing within the pages of this maga- 
zine, your most casual trip to the stores would be 
more or less like a ramble in foreign countries. 

We're speaking of the advertisements, of course. 
If it weren't for the advertisements you would be a 
stranger in the market, surrounded by strange names, 
strange brands. Buying would be guessing, unless 
you tested every article you wanted before you 
bought it. 

As it is, you can make up your shopping list in a 
few minutes, and buy with confidence instead of 
suspicion - knowing what you're getting - knowing 
that consistently advertised goods must maintain 
standard quality. 

Take full advantage of the great. 
guide -book of this modern age . . . read the 

advertisements every day. 
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A Power Scroll Saw 
(Continued front page 337) 

edge of the rocker arm groove where this 
bolt is secured till the saw blade has been 
trued up. 

Success will depend largely upon selec- 
tion of the sewing machine head. Local 
dealers accumulate various makes of old 
machines taken in on trade and-so I was 
told-are usually glad to get rid of them. 
Select one with as little play in the needle - 

post -cam as possible. The one I used was 
an old "Monarch" head. It will be noted 
from the photograph that the iron base 
was detachable. I took it off and screwed 
a hardwood base -block in its place for two 
reasons; first, because this block raised 
the needle post and gave the saw greater 
clearance; second because it made easy 
the fixing of the head to the saw table. 

Once selected, the head should be strip- 
ped of everything except the flywheel, 
pulley, shaft, cam -wheel, cam, and needle - 
post. Make careful note of how the 
needle was held in place. You may find a 
better clamp for holding the saw than the 
one I macle. 

When this head is ready, attach the base 
block, and assemble the whole outfit. Glue 
and bract the wooden base block of the 
machine head to the veneer saw table. Be 
sure it is centered accurately. Bore a 
3/16" hole thru the table top directly be- 
low the needle post, attach a saw blanc to 
the post, and brad the table top to the post 
assembly-lightly at first, until all parts are 
fitted. Tack on the rocker arm bracket 
for fitting in the same temporary manner. 
Now the upper rocker arm. Attach link 
to top of needle post, and fit small end of 
rocker arm to link. Mark hole in bracket 
upright to correspond with the one in the 
rocker arm so that the pull on the link will 
be straight up. Bore to fit the bolt used. 
A 3/16" round head bolt, 2%" long is suit- 
able. 

22 

LINK 
MADE FROM 

NM L,,., - 

MADE MADE OF OAK OR. 
BIRCH 

LOOP FOR 
ATTACH ING 

TURN- 
BUCKLE. 
USE W/RE 

ABOUT 

3/32"/N 
DIA. 

t 
`M 

3 

SLOTTED BOLT 
r TO HOLD SAW 

% IN LOWER 
ARM ) 

ROCK R ARM 
k BRACKET 

Support small encl of ower rocker arm 
on saw blade loosely. usil g the slotted bolt 
and adjust this arm parai el to the top arm. 
Then bore lower hole in rocker arm bracket 
directly below the upper hole-assuming 
that the bracket is vertical. 

Now attach the turnbuckle using two 
loops of fairly stiff wire. Screw buckle 
tight enough to put tension on saw blade. 
Turn flywheel slowly, adjust slotted bolt 
on lower arm to where the saw runs true. 
There must be no lateral, or shearing mo- 
tion. Mark position of bolt on rocker arm, 
remove latter, and notch the arm with a 
rat tail file. 

All set now. Fasten all parts per- 
manently, saw table, rocker arm bracket. 
and rocker arms. Use nails on top, and 
screws on bracket base. 

It may be necessary to attach two strips 
below saw table to guide the lower rocker 
arm. 

The guide plate is made of high grade 
carbon steel. Drill a 3/16" hole in center 
for the saw, notch as shown, with a jewel- 
er's file, and see that this notch is only 
deep enough to hold the backbone of the 
saw blade. The saw teeth must run free. 
Bore and countersink the screw holes, heat 
the metal to a cherry red, and temper in 
water so a file won't nick it. Now fit it 
into the table top, and try the saw in it a 
few times. Screw it in place, and the as- 
sembly is complete. 

ROCKER ARM UNK 
ATTACHES HERE. 

I ' 

1 

USE LARGE OR. 
SMALL COPING SAW 
ACCORDING TO WORK 
RUN BLADE UP THRU 
HOLE AND CLAMP 
TIGHT WITH WING NUT 

I,I 

,I. 

II 
lÿ Ili 

II 

II 
IÌ 

MACHINE 
HEAD 

DRILL HOLE 
F HERE LARGE 

ENOUGH TO 
ADMIT COPING 
SAW BLADE./ 

IlhlItl ! t -WING NUT 

Finish the job with orange shellac on saw 
table and rocker arms, and a very light 
gray enamel on the other parts. To make 
a blower for sawdust, attach a rubber bulb 
to machine head so that the upper rocker 
arm will press and release it. Use a small 
rubber tube to conduct the blast to the 
saw cut, and aim it at the junction of 
blade and cut in such a manner that the 
dust is blown away from the operator. 

Experience will soon tell one what speed 
to run this saw at. Best results are ob- 
tained at a moderate speed-one just be- 
low the vibration point. With care this 
saw will cut pine or gumwood as thick as 
the thrust of the saw post will allow. 

Putting Plants Through 
Their Paces 

(Continued front page 344) 

The holes should measure from about an 
inch to two inches in diameter and they 
may be separated from one another by 
about the same distance. Get some good 
soil with sand and, if possible, some leaf 
mold in it. As well have at hand a lot 
of broken crocks to arrange on the bot- 
tom of the big pot, so that there may he 
a free drainage of water. Then you mí.y 
start to press in the soil, bringing it np 
to the first row of holes. Now insert some 
small ferns in the holes. These can be 
bought or, if you live in the country, dug 
up in the woods. All kinds do we'!, 
but for the holes you will naturally 
want rather small ones. When one row of 
holes has been planted, fill in more soil, 
and build tite contents up in this way until 
the pot it full. Complete, the planting by 
placing one or more larger ferns in the 
soil at the top of the pot. All you have 
to do now is to keep the fernery well 
watered and have it in a light window of a 
room. Soon the pot will be a mass of 
graceful greenery, and it will remain so 
indefinitely. 

FORECAST 
By the Official Forecaster 

BEFORE we take off on Our monthly 
observation tour-The Padre of the 

Rains, appearing in this issue. got an 
interesting reaction in process from the 
office next door ... Ernest Hopkins, who 
forms fifty percent of the personnel 
there, remembered that he had dowered 
Father Ricard with this name in 1914, 
when he interviewed the priest astrono- 
mer for the San Francisco Bulletin. It 
was one of those happy lines, imagina- 
tive and affectionate, that we seem al- 
ways to be groping for but can't find. 
It has been synonymous with Father 
Ricard ever since.... Another of Mr. 
Hopkins's lines that has stuck is the 
term fastest human, which he applied 
originally to Charley Paddock. 

THE COUNTY FAIR is one of the 
great American institutions which 

many of us never get to see in action. 
For September we have booked 

an article on Uncle Sam as an enter= 
tainer and instructor at the County Fair; 
and take it from us, he puts on a real 
act.... Somehow we grow up with the 
idea that instruction under government 
auspices is apt to be as useful and as 
dreary as statistics. This article proves 
that Uncle Sant can be humorous, in- 
genious, and enlightening, all at once. 

CAN you tell a toadstool front a mush= 
room? The difference is a handy 

thing to know when you go looking for 
mushrooms.. . . Dr. E. Bade illuminates 
the subject in his usual graphic way for 
the September S. & I. He informs you 
how to tell the edible from the poison- 
ous by thelooks of the plant, and the 
only other method is to try it on your 
stomach, which isn't practical. 

WITH the mercury at late summer 
temperatures, it's comforting some- 

times to reflect that there's likely to be 
hotter places in the world than the one 
you're in. . . . We've corralled one of 
them, we guess, in a story of exploration 
that we intend to run next month. Of 
course if you're located in Yunta, you'll 
probably sneer when you see this article. 
To which possibility we reply, Well. 
what of it? Everybody enjoys a good 
sneer once in a while. Buy S. & I., and 
get a break either way. 

ATELEPHONE TABLE of beautiful 
design, a wood=box that will stake a 

friendly flanking piece for that fireplace. 
a lamp of hammered and wrought de= 
sign, a lap desk for the school boy or 
girl-these are some of the how-to= 
make=it articles on tap for near future 
production. . Chemistry, electricity, 
automotive, radio, and other articles in 
the experiment and constructor alley 
are not lacking. 

WE'RE GETTING ENTRIES for 
both the contests announced in 

June and July. In September we'll an- 
nounce the first flock of winners. . 

If you're a handiworker you're wasting 
time every minute that you're not in on 
one or both of these contests. The con- 
ditions are available in this issue. Good 
idea to get in now. 
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Roam in a 

IF you have a car and expect 
b go camping this summer, 

just atta_h a covered wagon to 
it. You will be able to travel 
in true nomad fashion, stop 
where and when you please, 
rest, cook your meals or go to 
sleep within a very few min- 
utes, without setting up a tent. 

The covered wagon weighs 
one- fourth as much as the aver- 
age car, its manufacturer says, 
and is two inches wider. Its 
frame work is of hardwood 
built up on an angle -iron chassis. The 
sides are of masonite presdwood, an insu- 
lator which helps keep out excessive heat 
or cold. Universal coupling and tow -bars 
keep the trailer steady, even at the rate 
of fifty miles per hour, it is claimed. The 
rear door is weather-stripped and the wagon 
is said to be rain, dust and insect proof. 

Rolling Home 
There are five glass windows 

with screens and waterproof 
roll shades. There are two wall 
beds with mattresses each 4 x 
6 feet, to accommodate two 
adults each. 

Its interior is arranged like a 
kitchenette apartment. By low- 
ering the floor, adequate head 
space is provided, with sixteen 
square feet of kitchen. The 
doorways can be opened to the 

The Covered wagon Company 

ground. An ice -box, a five -gallon water 
tank, electric light operating from a "hot- 
shot" battery, cupboards for dishes and 
pots, a closet for hanging clothes, a gaso- 
line cooking stove (can be used for heating 
in cold weather), an oven, a fold -up table 
and two camp chairs are provided. 

An antiseptic toilet can he furnished. 

One -Piece Ships 
ELECTRIC welding has macle its way 

successfully into the field of ship con- 
struction. The first rivetless cargo vessel, 
a 2,500 -barrel tanker fabricated entirely 
by the arc -welding method, has been 
launched by the Charleston (S. C.) Dry 
Dock and Machine Company. 

Nine workmen only were employed in 
building the boat, and 8,000 pounds of 
welding wire were absorbed in the process. 
as compared with 85,000 pounds of rivets 
which would have been necessary had the 
vessel been fabricated by the riveting 
method. 

A saving of twenty percent in weight 
and 25 percent in cost is believed to have 
been realized by the substitution of the 
arc -welding method. 

The Electric Boat Company of Groton, 
Connecticut, also has launched an arc - 
welded vessel. It is of the barge type. 

Charleston Dry- Dock and Machine Co. 

Lounge Cars Offer Comforts 
THE Atchison, Topeka & Santa Fe Rail- 

road regularly operates lounge cars of 
an elaborate type over its lines. On these 
cars everything is available, from the cold 
sudsy soda -fountain beverages preferred 
by the American citizen of average taste 
to shower baths and barber service for 
both sexes. 

Putting in Glazier Points 
PUTTING in the small triangular 

points, used to hold glass panes in 
place is a troublesome job, when the 
sash is in place above your head. It can 
be done easily by placing a small amount 
of putty on one face of each point and 
pressing to the glass. This will hold 
the point in place. You can do the job 
with gloves on. John A. Scott. 

The Boss Didn't Even 
Know My Name 

"He SAID my face was more or less familiar and he 
remembered seeing me around, but he didn't even 
know my name until the I. C. S. wrote him that 
George Jackson had enrolled for a course of home 
study and was doing fine work. 

"'Who's George Jackson?' he asked. Then he 
looked me up. Told me he was glad to see I was 
ambitious. Said he'd keep his eye on me. 

"He did too. Gave me my chance when Frank 
Jordan was sent out on the road. I was promoted 
over older men who had been with the firm for 
years. 

"My spare -time studying helped me to get that 
job and to keep it after I got it. It certainly was a 
lucky day for me when I signed that I. C. S. 
coupon." 

How much longer are you going to wait before you 
take the step that will bring you advancement and more 
money? 

It takes only a moment to mark and mail this contain 
and send it to the International Correspondence Sehe 1, 

at Scranton. Isn't it better to do this taise than to w. it 
a year or five years and then wish you hadt 

Mail the Coupon for Free Booklet 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal University" 
Box 6226-F, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, "Who Wins and Why," and full particulars 
about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
Architect Bridge Engineer 
Architectural Draftsman Automobile Wm Is 

Iuniting Estimating D Plumbing Steam Fitting 
D Wood Millwortdng Beating D Ventilation 

Concrete Builder D Sanitary Engineer 
Contractor and Builder Sheet Metal Worker 

Structural Draftsman DISteam Engineer 
Structural Engineer Di Marine Engineer 

Electrical Engineer Refrigeration 
(3 Electric Wiring DR. R. Locomotives 

Electric Lighting :Air Brakes 
Welding. Electric and Gas D Train Operation 
Telegraph Engineer R. R. Section Foreman 
El Telephone Work lt. R. Bridge and Building 
D Mechanical Engineer Foreman 
Mechanical Draftsman Highway Engineer 
D Patternmaker D Machinist D Chemistry D Pharmacy 
Cl Reading Shop Blueprints Coal Mining Engineer 
CI Civil Engineer Navigation Agriculture 
D Highway Engineer Textile Overseer or Supt. 

surveying and Mapping Cotton Manufacturing 
CI Gas Engines Toolmaker D Woolen Manufacturing 

Diesel Engines Fruit Growing Radio 
Aviation Engines Poultry Farming 

BUSINESS TRAINING COURSES 
Rosiness Management Business Correspondence 
Industrial Management pLettering Show Cards 

DPersonnel Management Stenography and Typing 
Traffic Management Complete Commercial 
'.ccountancy English El Signs 

Cost Accountant Civil Service 
C. P. Accountant Railway Mail Clerk 
Bookkeeping Mail Carrier 
Secretarial Work Grade School Subjects 

D Spanish DFrench Dlligh School Subjects 
Salesmanship Illustrating CI Cartooning 

O .Advertising Lumber Dealer 

Name 

Street Address 

City 
Occupation 

If you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 

Montreal, Canada 
Moulds an tow an $1.50 each. 

Cast Your Own Lead Soldiers, Indians, Hunters, 
Wild and Farm Animals 299 W on '"rr e t Lire' Oiodal.,. Le, and inve to 

ne 
e LL make. I l r i h ell n materiel including enamel. Send 

.v: Stamo for Illustrated Catalogue A. 

ego 

N. C. Schiercke. 1034 -72nd St., Brooklyn. N. Y. 

AMMER 
Write for my free book "Millard's Ad- 
vanced Natural Corrective Course' and a 

free copy of my speech magazine. 11,000 cases 
successfully treated. Est. 28 years. Largest school 

foi stammerers in world. 
MILLARD INSTITUTE OF NORMAL SPEECH 

2315 Millard Bldg., Milwaukee, Wis. 
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Bliss Electrical School 
A Special Technical School 

Condensed, comprehensive course in Theo- 
retical and Practical Electricity. 

ELECTRICAL 
men with training are In demand. Since 1803 
this school has been training men of ambition 
and limited time for the electrical industries. 
Thorough course in Electrical 

ENGINEERING 
enables graduates to secure good positions and 
promotions. Mathematics and Mechanical Draw- 
ing. Students construct motors, instill wiring 
and test electrical machinery. Regular course 
designed to be completed in one college year. 
Thoroughly equipped fire -proof dormitories, din- 

ing -hall. laboratories, shims. 
THIRTY-SEVEN YEARS' 
successful experience assures 
you maximum training in 
minimum time. Catalog. 

BLISS 
ELECTRICAL SCHOOL 

148 Takoma Ave. Washington, D. C. 

Astronomical and Terrestrial 
TELESCOPE 

Magnifies 30 Times 
Own a genuine Aatronou,,,.- 
Teleae,me. See thoneande 
miles ay. Make Sun Moon 

Stara 
door neighbors. Mn,tCrae. 

Sun Spot, 
Eclipses. Comets 
enlarged 30 
times. 
Strange 
ahrina! 

Price 
On 
$3 95 

Hour. nl fun 
looking atsce- 

nery. games. bathing 

4 
,- 

end 
Great for tike 

vevag Made like 
telescopes red iobserve- 
seemed 
see Carding a 

to ynrde away." 

EARN $10 A DAY 
Charge 25e to look al the moon 

See 
Landscapes, 

Games, Ocean 
Scenes, Entcrged 

30 Times! 
Diameter 2 inches. Specie) friction adinatment for focus - 

i g. Adjustable bracket and 
clamp can he to 
fence. branc enh. et Ì!'in:estlma: 
trial.. Will last a lifetime. 
Five Days' Free Trial 

Rush only 81.00 Pay 
balance (02.55 plus°postage). 
when postman delivers. Keep 
b days. If not delighted. re- 
turn ten c pe and money' will 
be refunded. 

ROLL -0 SPECIALTY CO., 
Dept. J-335 

220 E. 3rd St., Cincinnati, O. 

"Dependable 'B' Battery Power" 
For long and short wave receivers. Prices 
reasonable. Also "B" batteries operating 
from 32 to 110 colt D. C. farm lighting systems. 

Write for our free interesting booklet. 
See Jay Battery Co., 911 Brook Ave., N. Y. C. 

I POSITIVELY 
GUARANTEE 

to Increase your arms one- 
half inch in size, chest one 
full inch, strength 25%, 
health 100% In one week's 
time, by following my in- 
structions and using my ex- 
erciser 10 minutes mornings 
and at night. Send $1 for 
complete course and exer- 
cisers. Satisfaction guaran- 
teed or $1 refunded. 

PROF. J. A. DRYER 
Box 1850-L Chicago, 111. 

Learn Public 
Speaking 

At home-In spare tlme-20 minutes a 
day. Overcome stage -fright," gain self- 

confidence. increase your salary, through 
ability to sway ethers by effective od' r 

booklet, 
HOW to Wk Wner,WithWerd* 

North American Institute. Dept. 142-C 
3601 Michigan A , Chicago. M. 

Answers and Prize 
Awards in April 
Puzzle Contest 

By Sam Loyd 

Solution to "Scissoring Linoleum" 
The accompanying diagram illustrates 

how the 11 by 11 square may be constructed 
from three pieces produced by dissection 
of the linoleum remnant. 

1 

2 

J 1, 

L 
3 

Solution to "The Game That 
Can't Be Beat" 

The odds on horse A, 2 to 1, represent 
33 1/3 per cent of the chances in the race. 
B's odds, 3 to 1, represent 25 per cent. 
C's odds, 4 to 1, represent 20 per cent. 
D's odds, 5 to 1, represent 16 2/3 per cent. 

Thus in those four entries the book- 
maker sells 95 per cent of the chances in 
the race. To make his 125 per cent book, 
he must now offer the fifth candidate, E. 
at the odds of 7 dollars against the bettor's 
3, which represents 30 per cent. 

To balance his book, theoretically, the 
bookmaker would take in $125 in bets on 
the five entries as follows : 

662/3 against 331/3 on A 
75 25 " B 

831/3 162/3 " D 
70 30 " E 

Thus, no matter which horse wins, he 
pays out only 100 of the 125 dollars taken 
in. 

Prize Winners in May Contest 
First Prize, of $10, is awarded to: 

Stewart Huey, 100 Ridgefield As .. 
Waterbury, Conn. 

Second Prize, of $5, is awarded to : 

Theo. Kleinsasser, Alexandria, So. Dakota 
The ten prizes, of $1 each, are awarded to 
the following: 

Jos. C. Grandow, 5338 Carpenter St., 
Chicago, Ill. 

E. J. Kinleyside, R. D. No. 3, Jefferson, O. 
William Kaplan, 1957 No. 48 St., Mer- 

chantville, N. J. 
Carleton Gamage, 9 Jewett St., Skow- 

hegan, Me. 
Samuel A. Sloan. 745 Chislett St., E. E. 

Pittsburgh, Pa. 
Theodore F. Wilson, 5618 Calumet Ave., 

Apt. 2 East. Chicago, Ill. 
S. Oswald Harries, Port Alberni, B. C., 

Canada 
George Sargent, Apartado 238, Tampico, 

Mexico 
Morris Fruchtnlan, 148 W. 74th St., New 

York City 
Wm. H. Cruikshank, Hotel Lincoln. 

Duluth, Minn. 

Be 
Financially 

Independent 
e WOULDN'T you like to 

have your own spare - 
time business? To have an 
extra independent income in 
addition to your salary or 
allowance? To have money 
to buy the 101 things you've 
always wanted, but felt you 
couldn't afford? 

Then our easy money -making 
plan is just what you want. 
This type of business needs 
no experience. It has enabled 
one young man in Ohio to 
earn $300 in a single month's 
spare -time. A young Cana- 
dian found it paid better 
than his regular full-time 
job. Hundreds of high 
school students and men and 
women in all walks of life 
are earning substantial sums 
this way. 

Immediate 
Profits 

What they have done and 
are doing, YOU CAN DO, 
TOO! Here is how: 

Everyone reads magazines 
nowadays. Thousands of 
subscription orders come to 
us unsolicited. Many are 
from your own vicinity and 
might just as well have given 
you a handsome profit. All 
around you are people who 
want to renew subscriptions 
and order others. As our 
official representative you 
could take care of all this 
business in your neighbor- 
hood in spare time and en- 
joy the handsome profits. 

Let us show you how to earn 
as high as $3.00 an hour. 
Your profits start as soon as 
you do. Mail coupon for 
free outfit now! 

Ni al co Mail TODAY mi U 7 
IMackinnon -Fly Publications, Inc. 

Dept. 2508-W, 381 4th Ave. 
New York, N. Y. 

Without obligation to me, please 
send me full details of your easy 
money -making plan. 1 

1 

, 

Name 

Address 

City & Sttt. ' ial0ig 
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A Tool Box and Work Bench 
(Continued from page 329) 

be cut to exact length after legs arc in 
place. The drawer guides can also be cut 
at this time. They are also cut from the 2" 
x4" length, one piece of 2"x4"x20" being 
ripped to make two 2"x2"x20" pieces. 

The lower shelf and the top hoards arc 
now cut to size. The shelf is made from 
the 2"x10"x6' piece, which is cut in half 
to make 2"x10"x36" pieces. The top is 
made from the 2"x12"x10' length. This is 
now cut into two lengths measuring 2"x12" 
x56" long. 

All stock for the main bench has now 
been cut to size, and it is best to assemble 
them before proceeding with the work. 
First, nail the legs to the floor standards, 
and then attach the two 10"x36" pieces to 
the standards, forming the shelf. Now at- 
tach the drawer guides to the legs, after 
planing and sandpapering the side of the 
guides on which the drawer slides, or the 
guides may be well greased so that the 
drawer may slide back and forth more 
easily. The top of the bench is now nailed 
into place. 

The drawer is of simple construction, 
being made of 1" white pille stock through- 
out. Take the 1"x5"x5'-8", and cut it 
into two lengths, 34" each, which will form 
the back of the drawer and one of the 
pieces necessary for the bottom. Mark one 
"back" and the other "bottom" in pencil 
and set aside. 

The 1"x7"x12' piece of stock is now 
cut into the following lengths, two pieces, 
19" long ; one piece, 36" long, and two 
pieces, 34" long. These should be marked 
with pencil ill the order named "sides," 
"front," and "bottom." 

The drawer may now be made ready. 
Nails and hot carpenter's glue should be 
used for this purpose. If instructions 
have been followed, you should have the 
following pieces of cut lumber. 

1 pc. -1 "x5"x34"-marked "back." 
2 pc.-1"x7"x19"-marked "sides." 
1 pc.-1"x7"x36"-marked "front." 
1 pc.-1"x5"x34"-marked "bottom." 
2 pc.-1"x7"x34"-marked "bottom." 

The insertion of a couple of thumb tacks 
on the guides where the drawer makes 
frictional contact with them, will ease the 
motion. 

After the drawer is assembled and the 
glue has thoroughly dried, test the drawer 
for proper fit. It will be found that the 
action of the drawer will he greatly helped 
if the bottom edges of the sides, which run 
on the drawer guides, are planed smooth, 
and then finished with sandpaper. 

At this point ill construction, the two 
leg braces are attached. The braces are 
half -lapped at the center. This means 
merely that a section of wood is cut from 
each of the pieces, so that they will fit 
together at the intersection. 

The work bench is now finished. 
The tool panel is made from 1" white 

pine stock, as was the drawer, and is the 
same size overall as the top of the bench. 
Take the 1"x3"x13' piece, and cut it into 
four lengths, two pieces of 4'-8" and two 
pieces of 22". The 1"x12"x9'-1" piece is 
cut in half, which makes the back of the 
panel. In assembly, glue should he used, 
screws preferred but nails will do the 
trick. 

When thoroughly dry, scrape excess glue 
away, fill cracks with plastic wood, and for 
a good job, finish with sandpaper. The 
panel is now attached with three strong 
hinges to the bench top, and a strong hasp 
is secured to the panel. 

In hanging tools in the box, care must be 

taken to insure against their falling when 
the box is closed. Two strong straps are used 
for this purpose. First hang the tools on 
the panel in the positions you wish to keep 
them. Then with a pencil, outline each 
tool, remove the tool, and fill in its outline 
with black paint. In this way one sees 
at a glance where each tool belongs. If de- 
sired, two straps may be nailed to the 
panel at one end, so that they will stretch 
across each tool. Individual tool holders, 
of wood or metal, may be substituted for 
these straps. A number of small holes are 
punched ill the loose end of the straps. A 
buckle, nail, screw or hook is now attached 
to the panel at the other end, so that the 
loose end of each strap can be fastened, 
after the straps are pulled tightly over the 
hanging tools. In this way the tools may 
be held when the box is let down. 

The bench may be finished in any way 
the builder desires. Paint, stain, or natural 
finish may be used, depending solely on the 
amount of care used, or the appearance 
wished for in the product. 

If dampness prevails at the position 
where the tool box is to be located, oil 
each tool well before putting it away. 

City Under One Roof 
(Continued from page 326) 

city streets outside. Communication is 
also maintained with the company vault, 
three floors below the street level, where 
another group of guards is on duty. 

The fire department is no extra drain 
on the "municipal" budget, for the police 
act as firemen ill case of emergency. Few 
cities boast of more adequate fire equip- 
ment. One hundred and five standpipe 
outlets with suitable hose lengths are so 
located in the building and on the terrace 
roofs that every portion is protected. 

The "street cleaning department," work- 
ing with rotating brush machines, cleans 
several miles of corridors nightly. Mean- 
while, another crew goes through the of- 
fices, cleaning floors, desks, and walls. 

On the fourteenth floor is a hospital, 
headquarters of the health department. 
Here employees of the company receive 
thorough physical examinations yearly, 
and such clinical treatment as they may 
require. 

Two other departments remain, prosaic 
but important adjuncts of the city service. 
The department of gas, electricity and 
water supply, as its name implies, is respon- 
sible for gas, electricity and water. 
Almost 20,000 kilowatts-more current 
than is consumed in many small cities-is 
needed for the automatic operation of coal- 
fired boilers, for the time clocks, mechani- 
cal counting machines, elevators, labora- 
tory equipment, fans, air compressors, re- 
frigerators, pneumatic tube system, and 
machine shops as well as for lighting. 

The water requirements of the building 
also reach a surprising total. About 
187,500 gallons per day are used for 
kitchen, toilet and drinking purposes. 

Rounding out the services of this "city" 
is a bureau of maintenance and supply 
located on one of the basement floors and 
operating there the various carpenter, paint 
and machine shops. 

Communication to and from the city, 
and within it, is speeded up by a private 
telephone exchange, through which are 
handled thousands of calls each day, by a 
mail and letter division-ter post office- 
handling approximately 50,000 pieces of 
mail daily, by a pneumatic tube system. 
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"Fire Martin 
and Raise Blair's Pay!" 
The Big Boss has made up his mind. "I'm 
through with Martin. A year ago he 
asked me for a raise-and I told him he'd 
have to do some studying to prepare him- 
self for a better -paid position. Now lie 
wants more money again, but he hasn't 
done anything to deserve it. Let him out 
and that's final. 

"I've been watching this young Blair. A 
few months ago he started an engineering 
course with the American School. Any 
man that will put his time and money into 
outside training has the right stuff. Put 
him in Martin's job and boost him $5 a 
week. I'll bet on Blair." 
What other way is open to men to prepare 
for the position ahead-than home study? 
Each year THOUSANDS of men tell us 
American School courses pay for them- 
selves in increased salary. Your first $5 
raise brings back the entire cost in a few 
months. Why don't you investigate? 

American School 
Dept. GC -53, Drexel Ave. & 58th St., Chicago, 111 

Without cost or obligation please tell nie how I can win a better 
ine 

marked X below. Aition 

and eso 

xplain 
nyour 

guaranteed employment plan. 
BLDG. CONSTRUCTION 

AMERICAN SCHOOL Architecture 
Chattered :r tesv at on 

Building Contracting 
dorat:roat r72et:eat:pa DRAFTING annd DESIGN For FOR rr; ort T. Machine Drafting and 

One COO naiad Design 
tontine,, 

a ,dire a'p and O Architectural Drafting daratore hate helped 
prepare out (retraction ri Electcal Drafting 

Structural Drafting Automotive Drafting 
Mechanical Drawing for Beginners 

ENGINEERING 
Mechanical Engineer- Automotive Engineer.. ing ing Civil Engineering Machine Shop Electrical Engineering Practice 

BUSINESS 
Accounting, Auditing 
Business Management (Finance, Sales, Produc- tion. Accounting) 

HIGH SCHOOL IN 2 YEARS 

Name 

Occupation 

St. No. 

City State 

SPORT BODIES FOR FORDS 
at FACTORY PRICES 

This 
Model $3850 
inGrey 
Prime 
Send 10c for 

almod of 
bodies for Fords and 

Hi-compress..,n hands, so l'rslung parts, other equipment. Also 
9:1 gears headlights co l lamps. etc. for boats, tento and camp - 
Fords. goat Covers for all cars. ing outfits. 
SPORT FACTORIES Dept. H-3, AURORA, ILL. 

MAKE BIG MONEY 
Just out. Lights gas instantly with- 
out sparks or flame. Sells like wildfire 
wherever gas is used. Retails for 25c. 

MYSTERY GAS LIGHTER 

Packed on individual cards with 
instructions. Sample 10e or rush $0.00 per 
Cross or $1 per Dozen. New Method Mfg. Co.. 
Desk SI -8. New Method Bldg., Bradford, Pa. 
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At Last- 

MAZING STORIES 
for August will also contain 
"WORLD ATAVISM," by Edmond 
Hamilton-"THE LAST WAR," by 
Capt. S. P. Meek, U. S. Army- 
"SOUTH POLE BERYLLIUM, 
LIMITED," by Peter van Dresser- 
'WHEN INCA -LAND REVOLT- 
ED," by Woods Peters, and many 
other thrilling features. 

SKYLARK 
THREE: 

A Serial in Three Parts 
By Edward E. Smith, Ph.D. 

HERE, at last, is the astounding sequel to "The Skylark of 
Space," for which thousands of our readers have been clam- 

oring and pleading for the past two years! A story more magnifi- 
cent, swifter, more thrilling than its predecessor! A story which 
reveals ingenious new theories on the limitless extent of solar sys- 
tems beyond the known universe, and on traveling through space 
even faster than light itself! 
The author, himself, is a chemist of considerable renown and 
all phases of his story are based on careful mathematical compu- 
tations. Enjoy "SKYLARK THREE" and many other amazing 
features in the August issue of 

I rta In18115 Only 25c 
ti 

NOW on Sale 
Buy It TODAY: 

Wealth Without Work 
(Continued from page 327) 

attest that his unique venture has paid divi- 
dends in health as well as in cash. Attired 
in a one-piece overall suit and a mechanic's 
cap, he apologizes to visitors for his ap- 
pearance. 

"A farmer neighbor shaves me every 
Sunday when he's here," Wert explained. 
Just now he's in jail for bootlegging, so I 
missed my shave last Sunday." 

The refinery consumes the production of 
seventeen oil wells in a shallow pool cast 
of Lawton. While the performance of the 
field is modest in comparison with its 
sensational gushing neighbors in other sec- 
tions of Oklahoma, Wert says production 
has not decreased despite the fact that 
the pool has been giving oil for 20 years. 
The average daily output of the refinery 
is about 250 gallons of gasoline, a like 
amount of kerosene, some ten barrels of 
fuel oil and around 150 gallons of lubri- 
cating oil. 

The refinery won its malodorous name 
from a town wit who visited it on a day 
when a run of crude oil with a high 
sulphur content and an offensive aroma 
was being put through the stills. 

Schempp Cabane Spindle 
(Continued front page 327) 

the eight turnbuckles. You can even leave 
them safety -wired. Moreover, you wont 
have to adjust every turnbuckle and 
bracing wire. Yet you will be sure that 
the wings are properly in line. 

Equip your glider with the cabane 
spindle of which I am giving you here 
construction details and sketches. 

A slot 1%" wide and 71/2" long is sawed 
in the main upright of the cabane. Fittings 
Nos. 1, 2 and 3 are made of sheet steel 
1 / 16" thick, as shown in the drawings. 
The two fittings No. 2 are now bolted to 
the cabane, as shown in the sketch, with 
1/4" bolts. Fitting No. 3 is just set into 
the slot and with its ends bent clown will 
stay securely in place. A strong, square - 
headed spindle 8" long, with a %" thread 
(No. 4), is purchased. Fitting No. 5 is 
made of %" steel and has a large nut 
(thread like spindle) welded to its center. 
Be careful not to spoil the thread in weld- 
ing. Copper bushings are hammered into 
the four holes of this fitting, which will 
receive the landing wires. 

Spindle No. 4 and fitting No. 5 are set 
in the slot and held by fitting No. 1, which 
is bolted to the top of the cabane. Fork 
turnbuckles must be used to connect the 
bracing wires with the wing fittings. After 
the wings are set in the correct position 
(so that they form a slight angle) with 
the bracing wires under the right tension, 
secure the turnbuckles with strong copper 
wire. 

To disassemble the glider and take off 
the wings, turn the spindle with a crank 
(an old automobile crank or furnace shaker 
made to fit the square spindle head will 
do). The nut will travel clown and thereby 
loosen the bracing wires. It is now simple 
to pull the pins ill the turnbuckle forks to 
disconnect the wires without taking off the 
safety -wires from the turnbuckle barrels. 
To assemble the ship replace the pills 
and secure them with cotterpins. Crank 
the spindle. The nut raises and stretches 
the bracing wires. As soon as the wings 
are in position, the crank is removed and 
the glider is ready to take the air. Do not 
tighten the bracing wires until they sound 
like violin strings. It only causes un- 
necessary strain in the material. 
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New Precision Projector Is Well Engineered 

Cmipa-'t and cleanly designed, the Ampro pre- 
ci;ioi projector is carried easily if: a neat case 
ar.d set np with a minimum o/r lost motion. 

r HE new precision projector for the I amateur placed on the market by the 
Ampro Corporation of Chicago has the 
clean lines and efficient arrangement of 
controls which one might expect in a ma- 
chine freshly conceived and designed as a 
unit to serve a specific purpose. 

Even distribution of light is obtained in 
the Ampro by a drum -type shutter, which 
opens a rectangular slot, instead of a tri- 
angular segment, to the projecting light 
beams. Major operating controls are con- 
centrated on the right-hand side of the 
machine. Rewind button and still -picture 
shutter control only arc on the left. The 
framing control is on top. 

Nickel -Plating with a Pad 
HERE is a device with which you can 

nickel -plate metal parts of your car 
without removing them from their fasten- 
ings. The parts to be plated are first 
thoroughly cleaned with a cleaning paste. 
All rust spots are rubbed off with fine 
emery paper. The storage battery is then 
grounded on the negative side. This is 
already so grounded in some cars but in 
others, the connections must be reversed. 
The positive lead, having been removed, 
is connected to the moistened pad contain- 
ing the plating salts. This pad is rubbed 
back and forth across the area to be 
plated. The new nickel coating is polished 
with any metal polish to obtain the bright 
luster. Any brass or copper object can 
be plated if one has access to a storage 
battery. 

Nickel Plate Co. of America 

A nickel pad being used to deposit a plat- 
ing on a sheet of brass. Note connections 

to storage battery. 

Forward and reverse action, variable 
speed, rapid automatic rewind, and brilliant 
still projection are operating features of 
the Ampro. Four hundred feet of film 
are rewound in less than a minute. the 
makers claim. A 9.5 to 1 movement plus 
a special system of film tension, it is said, 
make projection flickerless and steady to 
an extraordinary degree. The threading 
operation is easily performed, declare the 
manufacturers, even by inexperienced oper- 
ators. 

A "Superlite" model of the Ampro, for 
lodge, school, sales and industrial pro- 
jection, is also available. In this model the 
range is much increased. 

Walker -Turner 
Co., Inc. 

Jointer or Planer 
THIS jointer and planer performs re- 

markably well. At a speed of 5,000 
revolutions, it will remove 1/32nd inch of 
stock as wide as four inches. The base 
table, face and guard are of close grained 
cast iron and the blades are of high car- 
bon steel. The blades are easily adjusted 
so that they will he the same height, and 
when so adjusted they are set by tightening 
the clamps securely. A guard that swims 
out of the way as the work is inserted, 
and swings hack into place again as soon 
as the material has passed the blade, serves 
as a safety precaution. The photo shows I 

Name 

the guard pushed aside. This power tool I Address 

has been tested by us and has been found city 
to give a noteworthy performance. 

I 
Late 

Be an Electrical Expert 

and Earn BIG Pay! 
Thousands of men have used the Croft books to step 

into better positions. The sound usable material they 
rentais will give you full mastery of practical electricity, 
and fit you for the many big -paying opportunities that 
are constantly opening everywhere in the electrical field. 

The New Croft Library of 

PRACTICAL ELECTRICITY 
2785 pages, 5 x 7y2, 2045 illustrations 

Semi -Flexible Keratol Binding 

It is impossible to describe all the information con- 
tained in these books-or tell you of the concise way in 
which the hundreds of subjects are handled: such as 
circuits, armatures, commutators, transformers. switch- 
boards, distribution systems. electrical machinery-in 
fart, how to do a complete job from estimating to com- 
pletion. The books are filled with plans, pictures, and 
diagrams. They offer you a combined home -study course 
and a reference library. 

You can see these books - FREE 
See these books-use them for 10 days free. Then, 

after you have examined them at leisure, deride if they 
aren't worth the $1.50 first payment and $2.00 a month 
for nine months; or return the books at that time. 

Send no money-Mail this coupon 

FREE EXAMINATION COUPON 

McGRAW-HILL BOOK COMPANY. Inc. 
370 SEVENTH AVENUE, NEW YORK 

Send me the seven volumes of the New Croft Library of North,'North,'Electricity 

on approval for 10 days free examination. At the end 
of that time 1 will either return the book, postpaid. or remit a firer 
payment of $1.50 then. and 02.00 a month fur 9 months 

Name 

Home Addreee 

City and State 

Position... 

Name of Company & i.6-30 
J 

THE MOST AMAZING 
GUN EVER INVENTED 

for SMALL GAME and 
TARGET SHOOTING 

CROSMAN 
SILENT .22 
Although it uses no powder, the 
Crosman Silent .22 has deadly 
accuracy and tremendous power. 
Crosman Silent .22 Rifles are the 
highest powered pneumatic rifles 
in the world . . . the Repeater is 
the only high powered repeating 
pneumatic rifle in the world! 
They have all the advantages of 
.22 powder guns combined with 
six features that no firearm pos- 
sesses. 

Exclusive Crosman Features: 
1. Noipeless. 2. No Cleaning. 3. Low 
Cost Ammunition. 4. Adjustable 
Power. 5. No Bullet Splatter. 6. No 
Recoil. 

Send the Coupon for 
FREE BOOK 

Every man who feels the thrill of 
+hooting should have a copy of our 
book 'Target and Gann Shooting" 
written by a man who loves a gun for 
men who love guns. This 1 a -pap,' 
illustrated book is FREE to tho;c 
who mail the coupon to 

CROSMAN ARMS CO. 
478 St. Paul St.. Rochester, N. Y. r____ 
I)Sail me your book "'r.r 

and Carte Shooting" and ec .I 

Inie complete information 
he big 

t. 

Crosman Contest. 

/ 
/ 

Crosman 
Silent .22 
Repeater 

$500 
Seward 

For come 
pllere den 'le 
on 
Cehm au r o 
Con 

hich nearly 
100 cullpria- 

total of 
E500.00- are 
given the 

sil the 
coupon on lait. 
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Learn at Home, By Mail: 
Easily! Quickly! 

New! Different! Dr. Harlan Tarbell, Famou9 
Magic Wizard, teaches you Big Tricks, Illu- 
sions. Stage Stunts, "Patter" and the Principles of 
Magic. You learn easily and quickly at home by 
mail. Earn ..250 to $1,000 a month. Write today for 
free literature. Please tell us your age. 
%bell System, Inca St1u9d2 C-n4n2Che 

Ao. 
1. 

LeariPftillsoow CARDS 
/7 We irkat 

school, spare Ñmé. 
Interesting 

ormous 
demand. BI8 oreme. Interesting 

ork. Oldest and foremost school. 
EARN $50 TO $200 WEEKLY 

rJP 
o Wiegand, Md., home -study graduate, made 
,000 from his business in one year. John rN. Y.w gets $2fj fora show card. Craw - 

e$.' CWrite for combete iafrites: 

' Earned 
or 0tioa. 

while takingrs 

DETROIT SCHOOL OF LETTERING 
179 Stimson Ave. Eat. 1899 DETROIT, MICH. 

CHEMISTS 
Catalog illustrating 2600 Chemist's Sup- 
plies, 5.000 Chemieals, Minerals. Drugs, 
etc, and listing 1,000 scientific books 
sent for 50c. Glass Still as illustrated. 
Capacity of flask 1 qt. Complete $8. 

LABORATORY MATERIALS CO 
635 East 71st St., Chicago, U.S.A 

6 Bic, tl you went ta nunc s for c rove 
All shipped 

1 

are.perc ieh toiüe auTo FREE elficie<nt write lo. particules. el thi. 
great offer. 

BOOKS eM1 ^°°ao"^- American Technical Society 
Dept. A -C 25, Drexel et 58th Street, Chicago, Illinois. 

Only 4 Motions used in playing this fascinating 
instrument. Our native Hawaiian instructors 
teach you to master them quickly. Pictures 
show how. Everything explained clearly. 
Playin Half Hour Easy Lessons 
After you get the Even if you don't 
four easy motions know one note from 
YOU play harmonious another, the 52 
chords with very printed lessons and 
little practice. No clear pictures make 

knowledge ceded. ly. i'ay alt. ryou°ploy. 
GIVENwhen pote enroll -a sweet toned 

HAWAIIAN GUITAR, Carrying Case 
and Playing Outfit 

Value eta to $20 
No extrue.eec'slhinp included 

WRITE AT ONCE for uttrue- 
tiveolfer and racy terms. A 
postcard will do. ACT! 

ENOR1 and other courses. The same thorough instruction on Tenor 
BANJO 0unin.l'iolin, Tlnle. Tenor Gnitar, Ukulele, 000,0 Ukulele. 

i lt'cll-known itructora. Nrìte for full ìntormation. 
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
9th Floor, Woolworth Bldg., Dept. 240, New York, N. Y. 
Appro,ed e, a Cerreseondeaee Sei,uot Uaàer tee Lave e1 the ulule o1 

.yew York --Member Nulianat flame Study t'naoad. 

Now-Take the Floor 
(C(mtintied from page 314) 

of practically all parts of the house, ex- 
cepting the bathroom. It has been a quite 
common practice in the past to employ 
good hardwood for the downstairs floors, 
and soft woods for the bedrooms. Except 
where the severest economy is essential 
wood floors are now almost always of the 
hardwoods. 

more durable and the boards are less likely 
to shrink and swell. In other woods, too, 
the quarter -sawed is to be preferred. 

Maple is another hardwood which is 
very popular. Many claim it to be 
superior to oak for upstairs rooms because 
its close gained hardness is not sn likely 
to he marred by the movement of beds or 

l ei test. Armstrung Cork Company 

Till s linoleum covering could easily be mistaken for black warble tile, and provides on 
c.rcelh'nt background for rugs 

Among these, oak is probably the most 
popular because of its wear -resisting quali- 
ties and its adaptability to almost any kind 
of finish. There are several grades of 
oak flooring, running from the selected, 
quarter -sawed type to the cheapest plain - 
sawed varieties. The quarter -sawed oak 
represents one of the finest floors obtain - 

heavy furniture. Its grain is not as at- 
tractive as that of oak and it is no longer 
the practice to finish it in its natural color. 
It is usually stained to make up in tint 
what it lacks in beauty of grain. Maple 
takes a high polish and is easy to keep 
clean because of its unusual surface 
smoothness. It is considerably less ex - 

WNW_. ._. Äffl: n..r. 
- 

Courte:y Goodyear Tire & liubber Company 

A dining -raout floor of rubber the is athztctil's', easy to keep e can, and stainproof 

able because the method of cutting brings pensive than quarter -sawed oak, and little 
out the beauty- of the grain, the surface is more expensive than softwoods. 
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"An Address of Distinction"/ 

y 
Greater Value 

eeeToo 
LIGHT, airy and spacious 

rooms, luxuriously appointed 
tempting foods. Over- 

looking the quiet shores of 
Lake Michigan ... quickly 
accessible to vacation 
pleasures and business ac- 
tivities. Value -for -your - 
money in every detail of 
service. Rates begin at $5 a 
day. Permanent Suites at 
Special Discounts. 

TIFI 

5trE HOTE CHICAGO 
Under Blackstone Management 

TOBACCO HABIT 
SH EIS 

QUICK, SURE,BANI LASTING RESULTS 
Inmost cases. Tobacco Redeemer relieves craving for tobacco completely in a very few days. An absolutely safe, dependable, and thoroughly reliable treatment. No matter how long the habit, or in what form used, all craving for tobacco usually vanishes when this pleasant. inexpensive treatment is used according to simple directions. Your money returned without argument or question if not satisfied. Write for free explanatory booklet and proof of what Tobacco Redeemer has done for men addicted to the tobacco habit. Send post card or letter today. 

NEWELL PHARMACAL CO.. Dept. gm Clayton Station St. Louis, Mo. 

In RADIO NEWS 
for August 

Fred H. Schnell, one of the world's fore- 
most amateur operators, in an illuminating 
article on a short-wave superheterodyne for 
the home constructor. 

\ story on the advantages and the technique 
of recorded radio programs. 

The detector is the nucleus of the radio re- 
ceiver. This portion of the receiver is fully 
covered by fames Martin, under the title 
"Shall \Ve L'çe Grid or Plate Circuit De- 
tectors?" 

A concise outline of the synchronizing of 
a television receiver by D. E. Replogle. 

The theory of the new Hopkins Band Re- 
jector System and how it is applied to a 
superheterodyne. 

A story in pictures of present day audio 
amplifiers for home, school, theatre, hospital. 
outdoor work, etc., as well as a detailed chart 
with the operating characteristics of thirt, 
Iswu amplifiers. 

"Loftin -White Public Address System," 
by Gen. E. Fleming. 

"Interpreting Receiver Performance by 
Laboratory Measurement," by Alfred H. 
Grebe. 

Two articles on the Technique Sound Re- 
cording Employing the Film and Disc Methols. 
by Goudy-Powers, and Fred -A. Jewell. 

How to Build a Fly Weight Transmitter. a 
companion unit to the Radio News Glider 
Receiver. 

"Sustaining Programs"-How NBC is using 
the sustaining program as an experimental 
laboratory to perfect future broadcasting. 

Of course, the attractiveness of any floor 
depends largely on the method of finishing 
and it is generally agreed that nothing but 
the finest finishing materials should be 
used. New floors should be made smooth 
by planing and sandpapering after laying. 
No matter how smooth the surfaces of 
the individual boards, a laid floor is never 
entirely smooth. Sanding machines used 
for this purpose save time and labor. 

Courtesy E. L. Bruce Company 

This oak block floor has been chemically 
treated to pret'ent swelling, shrinkage or 

warping. 

The actual finish employed depends upon 
the wood used and the owner's preference. 
The trend seems to he toward retaining 
the natural color of the wood, and giving 
it a hard, smooth finish of either wax or 
varnish which can he renewed from time 
to time, and which is easily cleaned. 

Before leaving the discussion of wood 
for new floors mention should be made of 
the vogue for wide plank flooring. Oak 
planks up to sixteen inches in width are 
used, often quite widely spaced and the 
spaces filled with a Clark composition to 
define the planks. In rooms with beamed 
ceilings and a general appearance of rug- 
gedness this type of floor is particularly 
fitting, especially with dark colored plugs 
set into the planks to simulate wood pegs. 

The difficulty found with this type of 
flooring has been the tendency of the wide 
planks to shrink and swell, resulting in 
buckling, or in gaping joints. A new 
process of chemical treatment during 
manufacture has produced a wide plank 
flooring which largely eliminates this by 
making the blocks damp-proof and rot - 
proof. The same process is applied to a 
new type of wood strip flooring, assembled 
into blocks from 63/4" to 11%" square, with 
the processed strips bound together by a 
steel spline at the hack. The blocks can 
be laici in a variety of patterns with speed 
and economy, and are available in oak, 
maple, beech, mahogany and three or four 
other woods. Perfect assembly without 
nailing is obtained by cementing these 
blocks to the sub -floor with a plastic 
cement that does not set. In addition, each 
block is grooved on all edges and during 
the laying of the floor the blocks are held 
firmly together by strips driven into 
facing grooves. 

While wood is beyond doubt the most 
widely used flooring material, there is a 
constantly growing demand for the newer 
types of resilient flooring, including lin- 
oleum, rubber tile and other compositions. 
The home -owner or home -builder will do 
well to make a study of these because they 
offer certain advantages for use either 
in place of wood for new floors, or as a 
new flooring to be laid over old floors. 

These flooring materials easy to keep 

Make Your 
ocKEÁ VEST P 

,4Aid BRING $ _ 'y Y_ 
you ' -_N 

IA 

'CA/NT 
An article that arouses instant %Are INS /SAC curiosity. Quickly demon- V1,Y1J striae(' and conveniently ' Fa carried in vest pocket. Pro- , t," `lOy Pro- tection for everybody 

% pROtECI Il against robbers, criminals, 
morons,vicions dogs, etc. 
yet it is not classed as a - WiThOUT INJURY weapon, because abso- 

TO ANYONE 

Brand New 

Looks 
Like 
Foun- 
tain 
Pen 

lutely harmless. 

"Sold 17 First Two Tear Gas 
Day Out" Cartridges Free 

with every gin. You 
wrieee uaneen of North. make 20 cents each on 
Mituiµ,tep narem t every extra cartridge nn. 'Sold sold. firer dozen in five hours 
Send 3 Doi. C. O. D. ! 
at o ce Agents Exclusive Territory 
make 52.55 on each 

still O i 

iisale. 
Sig extra prof- Pen. sitially at- 

e on quantity, tractive proposition to Proececte overt'. men controlling force of where-men, salesmen. fiend Coupon for gmen, banks, the- details regarding Slow to get tree g g 
eta. YouFree Demonstrator, etc. 

Women enE 500 At1aceerecentlr 

everoinv 

the orddebbkmgr"nry 

entea,topiD 

Ip p 

sloe, a 40%.afraid 
une 

Auca Gun. Great- 
ere 

protectin for alone. 

1M lEARGAS 
IOUNTAIN PEN GUN) 
r-- 

Atlas Tear Gas Co., Chicago. Ogden Park Station, Dept. 59 
Gentlemen: Please send me particulars regarding your Fountain 
trator cud .t Gun agency. 

FAleeo 
tell man how I can get a Demon - 

Name 

Town 

Si. or R. F niai, 
J 

Home -Study 
Business Training 

Your opportunity will never be bigger than your preparation. Prepare now and reap the rewards of 
early success. Free 64 -Page Books Tell How. Write 
NOW for book you want, or mail coupon with your 
name. present position and address in margin today. 

Higher Accountancy Business Corres. 
Mod. Salesmanship Credit and Collection 

D Traffic Management Correspondence 
D Rail. Station Mgm't D Modern Foremanship Law : Degreeof LL.B. Personnel Mgm't 
D Commercial l.aw D Expert Bookkeeping Industrial Mgm't D C. P. A. Coaching 

Banking and Finance Business English 
D Telegraphy Commercial Spanish 
D Business Mgm't D Effective Speaking 
r]Railway Accounting D Stenotypy-Stenog'y 

D Paper Salesman's Training 
LaSalle Extension University. Dept 8384-R, Chicago) 

Gears and Model Supplies 
Rce 

make workingyodels t inventors an,1 xperiment:,l xrk, pedal machinery u Parts, dice and tools for stumping and ferem- 

emetal epeciaitiee. also castings in hr.,. 
ofl aluminum. andm carry n complete stock completebrae, 

sears and model supplies. 
Send for Catalog 

The Pierce Model Works 
Tinley Park. Ill. 

A Value 
that am not be beaten 
in every GEI1STNEIl 
Tool Chest for Machin- 
ists and Toolmakers. 

The finest chests in 
A rnerira shown In free 
catalog. 
H.CERSTNER&SONS 

680 Columbia St. 
Dayton, Ohio 
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CTIJDIii 
Training` Program 

A 
MEN 
protect 

yourselves 
WIDE-AWAKE 
men to -day know 
how ho protect themselves 

against those in- 
fectious diseases 
to which they are pe- 
culiarly susceptible. 
They use SANITUBES, 
an efficient germ -killer 
in handy form, endorsed 
by physicians every- 
where. You can buy 
SANITUBES, in pocket 
packages, at any drug store. 

Clip Coupon for Interesting Booklet FREE 

Sanitube Company, Dept. S., 
P. O. Bon 515, Newport, R. I. 

Name 

Address 

RADIO BARGAINS 
Low Power Transmitter adaptable for phone or 

rode. with plug-in coils 514.75 
Short Wave Sets. one tube complete with 5 coils, 

14 to i1'0 meters 6.45 
8 Eliminator, Bone Dry with 280 tube, 180 volts, 

mill operate up to ten tube set, fully guaranteed. 6.75 
AC-A B C power packs 8.75 
Power and Filament Transformers for 226, 227 and 

171 tubes, with double choke 4.00 

Tubes: UX type, 30 -day replacement guarantee, No. 210, 
52.25: No. 250, $2.35; No. 281, 51.85; No. 245, 51.25; 
No. 224, $1.25; No. 227, 75c: No. 226, 65e; No. 171, 75e. 

.CHAS. HOODWIN CO. 4240 Lincoln Ave. Dept. H-3 Chicago 

"Concentration" 
Learn how to keep your mind on one subject despite 

interruptions. Great possibilities through 
thought control. Companion book ''How to Conquer Fear," 
shows how to avoid worry, doubt, anxiety, nervousness; gain 
contentment. Both wonderful books, by F. W. SEARS, 
$1 postpaid. Satisfaction or money back. 

CENTRE PUBLISHING CO., 
1123 Broadway-A-45 New York 

HI Write today f l d- 111,v1, i, i- I u. .k. I t tells 
HAWW you how a law training will shorten 

WWyour road to success. It also carries a 
vital and inspiring message to every ambi- 

tious man. Find out about the opportunities 
Wthat await the law trained man. Find outhow 
you can learn law right in your own home. No 

obligations. The book i s FREE. Write today. 
American Correspondence School of Law 

3601 Michigan Ave.. Dept. 142-C, Chicago. Ill. 

Thrilling 3000 -foot flight! Loop the 
loop, barrel rolls, circular flights, etc. 
Finest and longest flying model ever 
made. Light, sturdy construction 

SATISFACTION permits exciting, record -breaking GUARANTEED flights Impossible with heavy models. 
spread 28". KNOCKED DOWN-easy to assemble 

II materials and instructions furnished. No tools needed- 
$2.5, ASSEL READY TO FLY-beautifully decorated 

Ilow d red-$3.75. SEND NO MONEYI Just order 
IMETEOR today. Pay postman upon delivery. 

KAHN AIRCRAFT COMPANY 
5710 Woodlawn Are. Dept. 15 Chicago, Illinois 

Sensational! 
The 

METEOR 
FLIES 

3,000 
FEET/ 

clean, and comfortable under foot, sound - 
deadening and not affected by changes in 
humidity. They are also extremely durable. 
But their outstanding feature is the colors 
and designs ill which they are available. 
For entrance halls, sun porches, kitchens 
and breakfast rooms particularly, the re- 
silient floorings are obviously practical 
and appropriate. In the nursery, for in- 
stance, and ill the living-room or dining - 
room, they call either be left uncovered or 
can serve as a background for rugs. 

Much of the success of a linoleum, rub- 
ber tile, or other similar flooring lies in the 
selection of the material and the care with 
which it is laid. For a permanent cover- 
ing on an old wood floor or a wood sub - 
floor, resilient flooring should be laid over 
felt lining with the felt pasted or cemented 
to the wood and the new flooring cemented 
to the felt. The felt acts as an added in- 
sulator and sound deadener, and as a flexi- 
ble bond between the flooring material and 
the wood, permitting the wood to shrink 
or expand without affecting the surface 
material. 

It is usually considered best practice to 
employ a waterproof cement with resilient 
tile floorings; and with sheet or strip 
floorings to employ waterproof cement at 
the edges and joints to prevent water get- 
ting down under the flooring. It is, of 
course, imperative that floors over which 
either the tile or sheet material is to be 
laid be first made smooth and even, because 
any physical irregularities in the under 
flooring will appear ill the finished floor 
as well. 

Generally speaking the proper laying of 
these types of flooring is not a job for the 
amateur. For best appearance and per- 
manency, a considerable amount of skill 
is required. This adds to the expense of 
the floors, of course, but not excessively. 
Proper laying involves the use of a heavy 
roller to insure absolute smoothness and 
a firm bond. When correctly laic, one of 
these floors will appear so perfect that it 
will be difficult to find the joints between 
sheets, or to detect the joints between tiles. 
Usually the dealer who sells these materials 

also lays them. In fact they are usually 
sold at a price which includes laying. 

For owners of homes in which there are 
wood floors that have seen better clays, a 
real hope is held out by the floor sanding 
machines now so widely used in floor fin- 
ishing work. In almost every neighbor- 
hood there is a carpenter or contractor 
equipped with one of these machines, who 
for a reasonable price will go over wood 
floors and put them in excellent shape for 
refinishing. If the old floors have been 
deeply stained, it may be necessary to re- 
sort to bleaching with a solution of oxalic 
acid spread on the floor and allowed to 
stand over night, then carefully sponged 
off with a clamp cloth. In addition, such 
treatment will smooth the whole floor for 
refinishing. 

The overall carpet is another solution 
of the problem of what to do with worn 
out floors. Some surprisingly' rich effects 
can be obtained with inexpensive carpets 
laici over a good lining. There is one lin- 
ing, for instance, which is cellular in con- 
struction and made of hair felt. This pro- 
vides a combination felt and air cushion 
under the carpet which gives it the feel 
of a long pile carpet of much higher cost. 

Awards in Basement Plan 
Contest 

Announcement of the winning plans 
in the Basement Improvement Con- 
test will be made in the September 
number of SCIENCE AND INVENTION. 

Especially satisfying has been 
the high interest evinced by our read- 
ers in home improvement, not only 
with respect to the basement, but to 
every part of the home. . In this 
connection we shall be glad to take 
care of further requests for the help- 
ful Home Service booklets listed in 
SCIENCE AND INVENTION for April, 
May and June. 

Many manufacturers hale prepared illustrated booklets that will help in your home 
inlproZlenlent plans. These 7L'ere listed in our manufacturers' directory for April, May, 
and June, and may be had free upon request. Please use bo.r Under list and order by 
number. 

Special Basement Plan Award! 
A1' the right is the plan of a basement 

belonging to a certain party. Below 
is the same basement after the party had 
improved it, without, however, improving 
himself. Because of the ingenuity of the 
plan we have decided to award the origi- 
nator a special prize consisting of an 
asbestos -lined cocktail grinder in the Base- 
ment Plan Contest. 

Key to improved basement plan: (1) 
Cage for purple monkies; (2) Prescrip- 
tion shelf ; (3) Door leading to refuge 
from Rum Demon; (4) Padded mat for 
wrestling with Rum Demon; (5) Whisk 
broom for use after scuffle with minor 

concoction ; (6) Foils for inquisitive pro- 
hibitionists ; (7) Coal bin for escape dur- 
ing investigations by unsympathetic par- 
ties ; (8) Furnace with accessories; (9) 
Watchdog, disguised; (10) Still, connected 
with bypass from furnace ; (11) Exit to 
garage where truck stands with engine 
running; (12) Testing table. 

BALES OF SILLS I 

REEL FOR BALING. r-, 
RE)) I- 

I III1111 J 
CAPER BALER FOR COAL BI LLS 

FURNACE 
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111 AMAZING STORIES 
for August 

"Skylark Three," by Edward E. Smith, Ph.D. 
(A Serial in three parts.) Part 1. Just 
about two years ago-specifically two years 
ago in the August issue-we began that 
much lauded story, "The Skylark of Space." 
Since that story was completed there were 
innumerable requests for a sequel. Be- 
ginning with the next issue-August-we 
begin the sequel in a serial in three parts. 
"Skylark Three" is more magnificent, 
swifter and more thrilling than the other. 
We suggest that you order your magazines 
now to make sure you get them. 

"World Atavism," by Edmond Hamilton. 
We know that the sun's rays play an all- 
important part in life processes, and in 
the present story it is taken that they are 
constantly improving and evolving a higher 
race of man. In this short story, Mr. 
Hamilton uses, for him, an unusual theme, 
which he weaves dexterously into a tale of 
considerable importance. 

"The Last War," by Capt. S. P. Meek, 
U. S. A. Who should be more authorized 
to write a story on the wars of the future 
than an army man? Capt. Meek is an 
army man. He has evolved a most in- 
genious treatise on what man may do in 
the future to conquer nations. It seems 
almost prophetic. 

"When Inca -Land Revolted," by Woods 
Peters. Almost all great discoveries have 
been due to accidental findings, often dur- 
ing experiments made in domains of science 
seemingly far removed from the field of 
discovery. It can hardly be considered 
beyond the realm of possibility, therefore, 
that some enterprising and imaginative 
young scientist might accidentally discover 
a means for transmitting personality. It 
would prove a minor matter to devise a 
means for accompanying such transmission 
with the voice. In this fascinating story 
of future achievement in science, our new 
author tells, in an absorbing manner, of 
startl:ng events in a hidden land. 

"South Pole Beryllium, Limited," by Peter 
van Dresser. Beryllium is a metallic base 
of the emerald and it is a metal which bids 
fair to enter into industry, in a sense, the 
last development in metallurgy, or about 
to be such. Admiral Byrd, establishing 
himself at the South Pole, mapped those 
almost unknown regions, so that the 
Antarctic is now familiar to us. This story 
is particularly opportune at this time. 
Both subjects are fresh topics in the world 
of science. 

ASHF 
"Shameod in 

Are you nervous, 
emb! 

Stop being shy of strangers. Con- 
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ortheterriblefearof your superiors. cheerful and confident of your future: Your faults easily overcome 
o you eau enjoy life to the fullest - 

Send 25c. for this amazing book. 
RICHARD BLACKSTONE 

B.458 Flatiron Bldg. New York. 
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Makes Trousers Hang Straight 
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Free Booklet. Plain Sealed Envelope 
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"The Padre of the Rains" 
(Continued from page 306) 

positions, accurately determined by the 
mathematics of astronomy, is necessary. 
We know that a sunspot rising today will 
transit in 6.82 days, and that the synodic 
rotation of the sun takes place ill 27.28 
days. By putting all these together we can 
determine the occurence of sunspots and 
the time of their transit. 

"The fact that the moon exerts a decided 
influence in making air tides and is an 
infallible guide in localizing weather con- 
ditions, is also important. Northern sun- 
spots astride the central meridian synchro- 
nize with the arrival of storms on the 
Pacific coast; southern sunspots astride 
the central meridian synchronize with the 
arrival of counter -storms on the Pacific 
coast. 

"The output of solar heat," Father Ric- 
ard continued, "varies through the influ- 
ence of sunspots. The highs and lows 
in the earth's atmosphere are traced to 
the same cause." 

Regardless of whether they understand 
Father Ricard's theories or not, many 
Californians are today deeply concerned 
over the illness of their favorite weather 
prophet. At the same time much satis- 
faction is expressed that the monthly bul- 
letins will continue from his observatory, 
issued by the observers whom he has 
trained to carry on his work. 

The new Ricard Memorial Observatory 
has been completed and dedicated within 
the lifetime of the great scholar. It is 
erected upon the grounds of the campus 
of Santa Clara University, alongside the 
old buildings of the original Spanish Mis- 
sion from which the city took its name. 
The cost of buildings and equipment is 
estimated at a half -million, and represents 
the contributions of graduates of the Uni- 
versity, friends and members of the 
Knights of Columbus. The observatory 
is in charge of Father James B. Henry, 
S. J. a noted astronomical scientist. He 
and his assistants, like Father Ricard, 
will perform the necessary work, in ad- 
dition to their teaching duties. Father 
Henry hopes eventually to be able to fore- 
cast weather not only one month, but 
seasons ahead. 

Plug It In! 
(Continued from page 313) 

List of Parts 
Cl, C2-Nationale quicycle condensers, 125 

mmfd. 
C3-Aerovox condenser, .00025 mfd. 
C4-Hammarlund equalizer, 35 mmfd. 
C5-Aerovox condenser, .00025 mfd. 
C6, C8, C9-Aerovox by-pass condenser. 

mfd. 
C7-Aerovox condenser, .01 mfd. 
RI-Aerovox grid leak, 4 megs. 
R2-Electrad Royalty variable resistance. 

0-500,000 ohms. 
R3-Lynch Fixed Resistance, 1000 ohms. 
Li, L2, L3-Set of four coils as described 

in Fig. 2. 
R.F.C.-National choke, 90 henries. 
L4-Coupling coil, pria and sec. 3 turns 

each on 3/4 -inch core, coils separated 
inch, side by side. 

Two National vernier dials, type E. 
One National connector plug, 4 contact. 
One Yaxley filament switch, No. 10. 
Three Eby binding posts. 
Four Eby- sockets, 4 -contact. 
One National grid grip. 
One main panel, 7 by 12 inches. 
One sub -panel, 9 by 11 inches. 
One box Corwico solid braidite. 
One "Na -aid" socket. 

51151 

GET 
POPULAR! 

LEARN TO PLAY 
ANY INSTRUMENT 

Piano ; Violin 
Organ Clarinet 
Ukulele Flute 
Cornet H 

ell Trombone Co 
Saxophone Piccolo 
Mandolin Guitar 

Sight Singing 
Piano Accordion 

Automatic Finger Control 
Banjo [Plectrum, 

5 -String or Tenor] 
Italian or German 

Accordion 
Harmony & Composition 

Play the Piano 
Accordion 

Learn by playing real usic intad mf 
tiresome "exer- 

cises." Learn at home in 
your spare time. 

SUDDENLY the Piano Ac- 
ortlion has become the 

most popular instrument of 
the day. It is an entire m- 
et tstra in itself. Piano Ac- 
cordion players a , great 
demand for solo and specialty 
work in the modern orchestra 
and make a `big hit" at any 
party. 

Yet now, even if you have 
no knowledge of music or 
notes, you can learn to play 
this or any other instrument 
that you choose, right at horse 
in a few short months-and 
learn without s teacher at an 
average cost of only s few 
cents n day. Already over a 
h if lh p pie have be- 

oe popular musicians this quick easy Way. 
Select your favorite instrument today. Then write. for Free 

Book and Free Demonstration Lesson which give you the 
whole story of this remarkable home study method. No ob- 
ligation. Mail coupon NOW. U. S. School of Music. 308 
Brunswick Bldg., New York City. 

U. S. SCHOOL OF MUSIC, 308 Brunswick Bldg., New York City 
Send me your free book, "Music Lessons in Your Own 

Home." with introduction by Dr. Frank Crane. Aleo FREE 
DEMONSTRATION LESSON. This does not, put me under 
any obligation. 

Name 

Address... 

City State 

NOW-BETTER-AT REDUCED PRICES! 

"POCKET MACHINE SHOP!" 
o n 
N ó o(i 
19, 

d 

Ñ Q 
cc ~ 
W m 

e ='Fá 
ááñ 

ó 
1 

'cr,O 

W e 
cc n 7 

et 

PRINT Your Address óâß 
on MARGIN and MAIL to L,,g 
THF,.f jiSALESCORPN ¡<2 _ 

1809 N. Ashland Ave. 
CHICAGO, ILL., U. S. A. wee. 

Its GEAR Gives Your Hands the 1 -TON GRIP 
of 20 Hands, that Outgrips a 40 -Lb. Vise! 

AUTOMATIC LOCK -GRIP RATCHET WRENCH 
A 1 -Second change Speed VISE 
of Gear -laws gives Parallel 
you 1, 2 and 3, in this 
24 oz. Master KIT PLIERS 
-for the Price of 1 Plus 
tool, They DO the 

Work of 
60 Lbs. 

of other Tools 
costing 
$50. 

No.1, Universal 
-for All Pliers, 
Nut Wrench, Viseg & Clamp, 
Spp i 

Work, and the 
thongs No other 
tools Can do! 

2 - for all PIPE s.. ) ,, 
w. 

work, '-chewed[' nuts f In tight places. etc. I/ " 
No. 3 -For all WIRE, f / chain. spring -mak- 
ing. 1,Y 
ing, fence work, etc. 

EIFEL-.& HC PLL ENCH KIT 
iSay"Eye-lei-Fla h") "T 

Distrbtrs! Agents! 
Great All -Year 

Money -Maker 
FULL or PART TIME. 
$75 to $200 Weekly! 

Buy Ileatine Plumbing 
42 NOW 

Save 
41 

Our NEW EASY METH- 
OD enables any handy 
man to install his own 
heating and plumbing at 
a big saving. Material is 
cut to fit and tools are 
loaned for installing heat- 
ing plants and plumbing. 
Otir Engineering Depart- 
ment will offer complete 
specifications free from 
your sketch. Sketch 
blank and latest catalog 
mailed on request. 10 
YEAR GUARANTEE. 

5oF)HARDIN JANIN.C EST. 
1876 

127-137 W. Pershing Road 
Chicago, 111. 

Í 
Send To -day for the"Electrical 

Worker's Friend" 
An electrical book of 66 motor draw.ogs 

with complete instructions for 
and reconnecting A. C. mo- 

ors. Special at 
or write for full particulars of this valuable 

book 
SMITH & SMITH PUBLISHING CO. 

Dept. B. Valencia, Pa. 
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Will GrowYourl'Iair 
twOr Cost Nothin9 

Tou all know .lack Slavin, 
formerly M i 4 d le w e i g ht 
Champion Boxer of Aus- t 

tralla and America. He's 
now 65, but when he was 

Before 45 he was bald. See uu- 

IACN SLAV IN touched photos at sides. 

At 45 When he was louring 
Asia the Sultan of ;Lahore 

introduced him to a Hindu Prince who, in 
jest, attempted to pull the few straggling After 
hairs that remained at his temples. Jack J AC If SLAV IN 
was angry, and to appease his anger the At 65 
I 'rinse handed him a formula, saying: 
"Here, this will grow your d hair." Imagine his 
delight when it 1)11). 

He has used this formula and treatment for 14 years 
with success on thousands of bald heads. 

It is guaranteed to grow hair on your head, stop falling 
hair, eliminate dandruff and relieve itching scalp, or 
your money will be refunded --every rent of it. 

There is no need for you to suffer from baldness any 
more. Send NOW for free information. Sent in plain 
'ea led wrapper without obligation. 

SLAV IN INST.,Dept.7, 508 S.Dearborn, Chicago,ill. 

OPPORTUNITIES IN 

-T Conditions point to an unu- , -=1 
suet demand for trained traffic 

men.by transportation companies and in- 
dustrial organizations. Men with scien- 
tific traffic training effect big savings 
for their firms-command big salaries. 

Three Detroit Firms 
Pay Their Traffic Managers 

Over $20,000 a Year 
Prepare at home in your spare time, 
under supervision of traffic experts. 
Low cost; easy terms. "I would not 
take $50,000 for my knowledge of traffic 
management," writes H. E. Stuffier, 

Marion ,Ohio. Send for ód-page 
C REE, n Stearn Shovel 

LaSalle Extension University, Dept. 8364-T, Chicago 

Fine positions at good salaries always 
open to trained men and women in ad- 
vertising. Your success is assured if you 
are qualified to buy advertising space, plan 
salesli te ra tu re, write ads, sesul newspaper, magazine or radio 

nandetof men and women vby the home etude et hod for 
trained 

in this 
great field. Many leading advertising and buaineea men arePage- 
Davis ¢rad t , and prou of it. Write today for free ooklt 
"How to Win antenne in Advertising." t gives all the facto. 

PAGE- DAVIS SCHOOL OF ADVERTISING 
3601 Michigan Ave. Dept. 142-C Chicago, III. 

Prepare for a 
BETTER 

JOB 

AN SHAPE 
«< 

WAY TO 

873 

your NOSE 
Anita Nose Adjuster 
shapes flesh and car- 
tilage - quickly. 
safely, painlessly, 
while you sleep. 
Lasting results. Gold 

Medal Winner. 78,000 
users. Write for 
FREE BOOKLET. 

Anita Institute 
Anita Bldg.. Newark, N. J 

Make money taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern 
Photography, and full particulars. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 142-C 3601 Michigan Ave. Chicago, U. S. q 

RAISE CHINCHILLA 
AND NEW ZEALAND WHITE 

FUR RABBITS 
In Your Back Yard 

We supply stock and a market for all 
you raise. 36 -page Illustrated book 
and catalog, also copy of FUR FARM- 
ING magazine tells how to raise 
rabbits successfully, all for 10 cents. 

RTaWL'S OUTDOOR ENTERPRISE CO.. Ina. 
1086 0 Bldg.. Notes Park. Ma. 

To be sure of getting your copy each month, 
subscribe to SCIENCE AND INVENTION, 
43.00 a year. Experimenter Publications, Inc., 
381 Fourth Avenue, New York City. 

Scientific Book Reviews 
MOTHER WIT, by Estelle H. Ries. 

Published by The Century Co., New 
York ; XI; 301 pages. Price $2.50. 
This book is a study of man's ingenuity 

through the ages. It explains how neces- 
sity spurred him on in his search for se- 
curity, convenience and comfort. It fol- 
lows through chronologically the story of 
how we came to count time, how our 
ancestors attempted to conquer fire, how 
dining customs, clothing, furniture, money, 
travel, marriage, developed. 

Miss Ries has written the book in a 
very interesting manner, combining the 
amusing with the amazing.... She does not 
attempt to give us a scholarly treatise, 
but an entertaining, romantic story of how 
all our commonplaces today came into 
being. From the anecdotes given (and 
there are many) it is evident that she 
has traveled widely and absorbed much 
unusual information. 

If you want to know the why and 
wherefore of the wedding ring, of the post 
office, of the caveman and his cave, or the 
modern skyscraper, if you are curious 
about how your ancestors lived, about what 
they wore and what they did, we recom- 
mend this hook. It makes good reference 
reading for the high school or college 
student of general science and economics. 

Unfortunately. we cannot agree with 
Miss Ries in her optimistic view of prog- 
ress and what it constitutes, and her inter- 
pretations of history and historic develop- 
ments are often open to question. 

STUFF, by Pauline G. Beery. Published 
by D. Appleton & Co., New York; XIII; 
504 pages. Price $5.00. 
"Wars have been fought to gain pos- 

session of regions where certain important 
stuffs can be secured. Much of man's 
history is thus the story of his search for 
the stuff which will be of service to him." 
So Miss Beery prefaces her hook, a scien- 
tific survey of chemistry and how it has 
aided mankind. The wonders of discovery 
that have come front the test tube to make 
our daily tasks simpler, to create new 
styles for us, to revolutionize our mode 
of living are treated. The book is essen- 
tially a history of the stuffs, coins or 
cables, planes or skyscrapers, artificial ice 
or formaldehyde gas, that our chemists 
have experimented with. 

Particularly interesting are the chapters 
on "A Breath of Fresh Vt ater," "Cold 
Stuff," "Measuring the Ups and Downs 
of the Weather," "Medical Stuff," and 
"The Chemist and the Cow." There are 
several illustrations which add to the clear- 
ness of the book. 

While putting together so many his- 
torical facts interferes with the interest of 
the book (except for the student of chem- 
istry) it is, on the whole, a straightfor- 
ward, intelligible, and up-to-the-minute 
discussion of chemistry and its value. 

SKYWAYS. by General William Mitchell. 
Published by J. B. Lippincott Company, 
Philadelphia and London; 314 pages. 
Price $3.00. 
As former Commander of the Air 

Forces of the A. E. F. and Director of 
Military Aviation ill the United States, 
Brigadier -General William Mitchell is the 
proper person to give us a story of modern 
aviation. And he has done the job very 
well. 

Even if you know nothing of planes and 
their handling, if the propellor, the wings. 
the fuselage are mysteries to you, you will 
enjoy this hook, and incidentally, the mys- 

teries will be dissolved. Engines of vari- 
ous types, instruments, safety devices, 
maps, weather, all receive due attention in 
clear, non -technical language. 

If your knowledge of aviation is quite 
extensive, you can still gain a good deal 
from Brigadier -General Mitchell's chapters 
on flying fields and airways, on aviation 
insurance and laws international and other- 
wise. Military aviation, the sporting side 
of aviation, and aviation of the future are 
all dealt with ill a practical and convincing 
manner. 

Of course, the author believes firmly in 
the supremacy of planes for national de - 
f ense, for transportation of both freight 
and passengers ... and after one has read 
his book, the reasons for his optimism seem 
fully justified. 

This book should be read by everyone 
interested in the story of aviation. 

SHORT TALKS ON SCIENCE, by Ed- 
win E. Slosson. Published by the Cen- 
tury Co., New York ; XII; 281 pages. 
Price $2.00. 
Through "Creative Chemistry," "Chats 

on Science," and his "Snapshots of 
Science," Dr. Slosson became well-known 
to the scientific world and all those who 
desired to know just what was happening 
around them. For his short sketches, writ- 
ten in popular style, have instilled in the 
minds of many layman an appreciation of 
science and an understanding of its effect 
on their well being. 

These "Short Talks on Science" repre- 
sent the work of Dr. Slosson's last year 
before his death. They have been gathered 
together by Watson Davis, who worked 
with him on "Science Service," and many 
are reprints of his articles in "Collier's," 
and the "Science Service" notices. 
Ninety-seven different topics are treated in 
less than three hundred pages, so that the 
sketches are, of necessity, brief. In spite 
of this one can learn a good deal from 
them, and interest never lags. 

Einstein and his theories, synthetic dia- 
monds, cold air heat, self -seasoned poultry, 
vanishing matter, Muscle Shoals and birth 
control, a fresh -water source of vitamin 
D, a moth -hunting molecule . . . topics 
unusual and commonplace are treated. Il- 
lustrations are well chosen and add to 
one's enjoyment of the book. It is a pity 
that the volume, which is so sound scientifi- 
cally, is not longer, both for the number 
of subjects and the space allotted each one. 

Where Outboards Bound 
(Coiititntcd from page 308) 

by outboard motors, and the vessels are 
still manned by dusky skinned natives. 
Pearl divers and fishermen find the motors 
valuable assets in their business. 

Several organizations have gone into 
the manufacture of tachometers which 
call be applied to outboard motorboats. 
The entire construction takes on the form 
of a flexible shaft, a coupling that can 
be connected directly to the flywheel of 
the motor, and a tachometer reading from 
zero to 8,000 r.p.m. -A tachometer re- 
veals at a glance imperfect engine per- 
formance caused by poor ignition, defects 
in compression, faulty ports, pistons or pis- 
ton rings, imperfect balance. or in fact 
it tells immediately when your engine is 

going bad or when the adjustments you 
are making are improving the speed. The 
one here illustrated was made by the A. C. 
Spark Plug Company. 
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Real Gas Engine Flies 
Model Airplane 1 Mile 

At last! A practical engine 
(not an experiment) has been 
perfected to fly model airplanes. 
Develops % h. p. Will also run 
small rowboat or light motor- 
cycle. 

FREE Send at once for FREE il- 
lustrated Bulletin No. 45. 

Special discount to schools and model 
clubs. Dynamic Mfg. Co., 28 No. 
Clinton St., Dept. 103, Chicago. 

QUIT TOBACCO 
Don't try to banish unaided the hold to- 
bacco has upon you. Thousands of invet- k. 

Kate 
tobacco osera have, with the aid of the eeley Treatment, found it easy to quit. 

KEELEY TREATMENT FOR 
TOBACCO HABIT Qnäa cubs: 'or tobacco. Successful for over 60 year.. Write 

- oday for FREE BOOK and y ticulara of yr MONEY -BACK GUARANTEE. 
THE KEELEY INSTITUTE, Dept. L-606, Dwight,Ro Ili. 
Booklet S 

of 
ent on Req Keeley 

Corr. ponds ce for 
C fidenluial. 

DEAFNESS IS MISERY 
Multitudes of persons with defective hearing 

Dand Head Noises enjoy conversation, 
go to Theatre and Church because they 
Use Leonard Invisible Ear Drums which 
esemble Tiny Megaphones fitting 
n the Ear entirely out of sight 

No wires, batteries or head piece 
They are inexpensive. Write for 
booklet and sworn statement of 
the inventor who was himself deaf. 

A. 04 LEONARD, Inc., Suite 686,70 5th Ave., New York 

Factors? to Rider 
Sava $10 to $25 on the Mead Bicycle you select from 44 Styles, colore and sizes. ( Days' Free Trial 

We ship on a proval.lf not satisfied after trial return the bicycle. EASY PAY. MENTS. 58 down on RANGER Bicycles. ,.sie 
rni,wn 

ri3odayraeigrtemesw. 
irytt3 

Meadcyclet. Company 
:1 DepY-107,ChfCAgO free catalog 

SOMETHING DIFFERENT 
No Flint. No Friction. 

MAKE UP TO 
$40 A DAY 

Showing My Mystery Lighter t. 
Men. What Makes It Light? All Guar- 
anteed. No Flint or Friction. New 

Sales Plan 
Principle 

Sample Gold or Silver Plated, 
$1.00. Agents write for proposition. 

NEW METHOD MFG. CO. 
Desk SI -8. New Method Bldg., Bradford, Pa, 

"STAMMERING 
Ifs Cayse and t ire" 

You can be quickly cured if you stammer. Send 10 cents, 
coin or stamps, for 288 page cloth bound book on Stam- 
mering and Stuttering. It tells bow I cured myself after 
Stammering and Stuttering for 20 years. 

BENJAMIN N. BOGUE 
12957 Bogue Building. 1147 N. Illinois St., Indianapolis 

$100ío$500 ACWeteofEardb 
DO YOU LINE TO DRAW? 

Billy lion's Pomona Cartoon Book Wilt 
Teach You 

A Simple-Complete-Interesting Course 
in Cartooning, consisting of 30 tensons 
illustrated with over 300 original draw- 
ings by one of America's famous cartoon- 
ists. No better Course at any 
Sent postpaid any place on c th 

price. 

only 51. 
Satisfaction Guaranteed 

BILLY HON'S CARTOON STUDIO 
ywoud, Calif. 

volt Elee- 
nt. Ideal 
naps and 

+77 - 
Runs household appliances. Install it yourself. Wiring, Fixtures and 
Lamps for 7 rooms, $17.50. Also 
larger models D. C. or A. C. Write 
for circular. 
D. W. ONAN & SONS, 186 
Royalston, Minneapolis, Minn. 

Are You In On These 
Contests? 

$15.00 in Prizes for Home 
Workshop Photos 

SCIENCE AND INVENTION will pay $15.00 
monthly for the best photographs of home work- shops accepted and published. There will be two awards-a first prize of $10.00 and a second of $,.act. 

Conditions of the contest: 
1. The workshop must belong to the 

contestant submitting the photograph. 
2. Photos should be sharp and clear. 

Not smaller than 4 in. x 5 in. (Do not 
send films; glossy prints are best.) 

3. A rough sketch of the plan of lay- 
out should be submitted, with a list of 
the equipment and tools. 

4. Awards will be made on the basis of 
completeness, practicability, arrangement 
of equipment, material and tools, and com- 
pactness. 

5. Each monthly contest will close on 
the 15th of the second month preceding 
date of publication. 

6. The opinion of the judges will be 
final. In event of a tie, an award identical 
with prize tied for will be given each 
tying contestant. 

$55.00 Monthly in Handicraft 
Contest 

Readers of SCIENCE AND INVEN- 
TION Magazine who build things will find that this contest not only opens an avenue 
for the presentation of their ideas, but also 
offers an opportunity to gain cash awards 
for detailed descriptions of their handiwork. 
In this contest the builder can enter any 
article he has made. It can be built of metal, 
wood, cement, plaster, wall -board, or in fact 
any material that is suitable to construction. 

The size of the object is immaterial. An 
article as small as a match -box stands as 
good a chance of winning first prize as a construction as big as a house. All items 
will be judged from the following stand- 
points, the one considered best will be given first prize, next best will receive second 
prize, etc.: 

1. General appeal. 
2. Originality and uniqueness. 
3. Practicability. 
4. Ease of construction. 

All entries must be accompanied by sketches from which we can make finished drawings. 
Photographs, while not necessary, are highly desirable and will count in the judges' decision. 
Address all entries to Handicraft Editor, Sci- 

ence and Invention. Entries must he in our hands 
on the 12th of the third month preceding date of 
publication. 

The opinion of the judges will be final. In 
event of a tie, an award identical with the prize tied for will be given to each tying contestant. 

The prizes are as follows: 

1st Prize-$25.00. 
2nd Prize-$15.00. 
3rd Prize-$10.00. 
4th Prize-$5.00. 

Other entries accepted and published will be paid for at prevailing space rates. 

The winners in our 
eve ry-m onth contests 
closing June 15 will be 
announced in the Sep- 
tember SCIENCE AND IN- 
VENTION. 

LEARN 
BY DOING 

Every phase of all 
branches 

ELECTRICITY 
taught by 

Actual Practice 
In America's foremost and 
oldest institution for trade 

training 
A Special Course in 

Mechanics and Electricity 
for Automobiles, Aeroplanes 

and Marine Engines 
Individual Instruction 

Start Any Day 

Write for FREE 64 -page catalog 

THE NEW YORK 
ELECTRICAL SCHOOL 

29 West 17th Street New York City 

A new radio thrill for you! Listen in DIRECT 
to London, Paris, Berlin, Buenos Aires and other broadcasting stations throughout the world via short waves. Enjoy unique foreign programs from strange lands. Your ordinary receiver cannot tune In these low wave sta- tions. WORLD-WIDE RECEIVER gets 14 to 
550 meter stations with surprising clarity. 
SEND NO MONEY! Just write your name and address on a postcard and ask us to send 
you this wonderful guaranteed short wave set. Pay postman $6.45 plus a small delivery charge. Write today! 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. H-30, CHICAGO 

IThere's ROMANCE 
INRTELEGAPHY 

The man who knows the code 
in touch Lvitll the world. Be- 
ccme an expert operator, 
make big money. Learn IN 
YOUR OWN HOME-easily, 
quickly with TELEPLEY- 
the Master Teacher. 

Write for Folder "E-8" 
LEPLEX CO. 
Cortlandt St. 
New York 

The HAND lac- gyp; That <<%; Encircles' 
heWORLD 

NEWSOLRAY $12.50 
LAMP (LARGE SIZE) 

Uses the big 8 m crrbone d is a powerful than most lamp, selling for 550 to $ióá. It gives resoc ran. Aids nd maintains health, '- 
Complete 

rsin, builds up vitnlityl 
e 

Complete with carbons. goggles, etc.. ly $17.50. 
Send only 1 with order. Try it. If not more than delighted with results return it and your money 
will be promptly refunded. Other makes $8.50 up. 

Catalog free on reeuect 

ULTRA MFG. CO. 
121 N. Francisco Ave. Chicago 
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Read Classified Advertising It Pays l I ! 

Advertisements in this section fifteen cents a word for each insertion. Name and address must be included at this rate. Cash should 
accompany all advertisements unless placed by an accredited advertising agency. Not less than 10 words accepted. Objectionable or misleading 
advertisements not accepted. Advertisements for these columns should reach us not later than 1st of 2nd month preceding issue. 

Classified Advertising Manager-Experimenter Publications, Inc., 381 'Fourth Avenue, New Ycrk City 

Advertising 

Get into Advertising. Learn quickly at 
home. Experience unnecessary. New. easy 
plan. No text -books used. Practical work. 
Old established school. Send name and ad- 
dress for interesting free booklet. Page - 
Davis School of Advertising. Dept. 533-A, 
3601 Slichigan, Chicago. 

Agents Wanted 

Make your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable bout: Free. 
National Seientitic Laboratories, 1932W 
Broad. Richmond. Va. 

Big money and fast sales. Every owner 
buys gold initials for his auto. You charge 
$1.50; make $1.35. Ten orders daily easy. 
Write for particulars and free samples, 
American Monogram Co., Dept. 71, East 
Orange, N. J. 

$10 daily silvering mirrors, plating and 
refinishing lamps, reflectors, autos, beds, 
chandeliers by new method. Outfits fur- 
nished. Write Gunmetal Co., Ave. D, De- 
catur, Ill. 

HEATS WATER ALMOST INSTANT- 
LY. New-rocket Size --Easily. quickly 
demonstrated. Retails $3.75. Your profit 
$1.25. Clean up. lie First! Lux-Visel, 
Dept. Alf. Elkart, Ind. 

YOU ARE WANTED TO RESILVER 
Stirrers at home. Profitable business plat- 
ing auto parts, tableware. etc. Write 
Sprinkle, Plater, 955, 'clarion, Indiana. 

SUCCEED WITH YOUR OWN PROD- 
UCTS. Slake then) yourself. Foonulas. 
Processes, Trade -Secrets. Expert Analytical 
Service. Catalog, circulars free. D. Thus- 
ly Co., Washington, D. C. 

BIG MONEY applying Gold Initials on 

Automobiles. Easiest thing today. No ex- 
perience needed. $1.45 profit every 01.50 

Vob. 
Free Samles. 

A'ashington, Boston, Mass. 
A].CO ß 1043 

AGENTS - Wonderful opportunity to 
make $10 a day with our big neto litte of 

soaps. Highest quality. Beautiful pack- 
ages. Large orders in every home. teady 
repeat business. Big profits. Particulars 
free. ALBERT MILLS. 5224 10N - 

MOUTH, CINCINNATI, O. 

Free Booklet describes 67 Plans for 
making $20-$100 weekly in home. or office 

Business of your own. Elite Co., 84-B, 
Elizabeth St., N. Y. 

560.5200 a week. Genuine Gold Letters 
for store windows. Easily applied. Free 
samples. Liberal offer to general agents. 

C ark. dfetallic Letter Co., 441 B., 
Chicago. 

Don't sell for others-Employ agents 
yourself. Make your own products. Toilet 
articles, household specialties. ete. 501% 
profit. Valuable book free. National Sri - 
entitle Laboratories, 1932W Broad, Rich- 
mond, Virginia. 

A irplanes-Aviation 
Glider Model-controlled from ground; 

wing spread over 3 feet. Circular on re- 
quest. Spee Dee Model Co., Box SO, 

Jamaica, N. Y. 

Biggest. Best Catalog Model Airplde anes_ 

Parts, Supplies; Sral 
pany, 23 West tith Street, New York. 

Blueprint for Model Glider, wing spread 

over 3 feet. 25e rain. Spee Dee Model 
Co., Box 80, Jamaica, N. Y. 

Business Opportunities 

MAKE $10 DAILY EXTRACTING 
GOLD from old jewelry. Neto home 
method. Details. five red stamps. l'RECI- 
METAL, Box 1040, Hollywood, Calif. 

AMATEUR CARTOONISTS. Earn $2500 
week, copying cartoons for advertisers. 
Work under contract. Service Syndicate, 
Argyle, Wisconsin. 

GREATEST GENUINE OPPORTUNI- 
TY. Build up a continually paying busi- 
ness in your own name. Household. In- 
du>trial. Brushes. Brooms, Shops. and 
Dusters, fully guaranteed. Send for net 
price order sheet. No discounts to figure. 
Make as high as 300% and over. Wire - 
(;rip Sanitary Brush Corp., 41 East 11th 
Street. New York City. 

Amateur Cartoonists: Sell Your Car- 
toons New flan. Smith's Service, Ex. 
1194, Wenatchee. Wash. 

Free Book. Start little mail order 
business. Hadwil, 5A-74 Cortlandt Street, 
New York. 

Chalk Talks 
Laugh -Producing Program. $1.00 Catalog 

fur. I3alda Art Service, Dept. 4, Oshkosh. 
Wis. 

CARTOONISTS! Best chalk talk buy 
in years. 33 drawings with (complete) in- 
structions $1.00. Sample 35e. Fleishman 
:\rt Syndirate. 333:3 Wilson Arc., Bronx, 
New York. 

Chemicals 
"Handbook for Chemical Experimenters." 

Hundreds of experiments: illustrated 50e. 
Booklet of experiments, 15e. Chemical 
price list. 5r. General Chemical Company, 
Box 397. Reading. Penna. 

Chemistry 
Expert advice on your chemical problem. 

Consultation by mail Five Dollars. Write 
me. W. Stedman Richards. Industrial 
Chemist, Box 24(122, Boston, Mass. 

Chemical Experimenters- 100 different 
chemicals of Highest Quality. Sufficient 
quantities for host of experiments. Appa- 
ratus to perform experiments included. 
l'rite $3.00. 50 pieces of high Grade Ap- 
paratus, price $7.00. Interesting to high 
School, College Students anti Home Labo- 
ratories. Send Money Order for your out- 
fits now to fines Chemical Co.. 1524 St. 
Marks Ave.. Brooklyn, N. Y. 

Complete Chemical Supplies - lowest 
prices. Circulars free. Experimental 
Service Laboratory. Ilnasick Falls, N. Y. 

Chemical formulas, processes, analyses. 
research. Bert Laboratories, 693 Broad 
way. New York. 

Correspondence Courses 
CORRESPONDENCE COURSES-Sold. 

Bought. Exchanged. Rented. Bargain 
Catalogue Free. Mantling, B-799 Bruad- 
way, New York. 

Used correspondence school courses sold 
on repurchase basis. Also rented and ex- 
changed. Aloney-bark guarantee. Catalog 
tree. (Courses bought). Lee Mountain. 
Pisgah. .Alabama. 

Detectives 
Detectives work home or travel. Experi 

ente unnecessary. Particulars free. Write 
George Wagner, 219(( Broadway, N. Y. 

Educational 
MASTERY OF SPEECH, MENTAL 

Power, Physical Training,, Civil Service, 
Standard Courses. Bargain Prices. Cata- 
log free. Economy Educator Service, 11112 
East 19th Street. Nett York. 

Electricity 
Electric Fun! Seventy stunts. 110 volts, 

$1. Butting Eros.. Campbell. Calif. 

For Inventors 
INVENTOR'S UNIVERSAL EDUCA- 

TOR: Contains 900 mechanical movements; 
50 l'erpetual Stations; instruction nn pro- 
curing and selling patents and selecting on 
attorney, etc. Suggests new ideas. Pri-e 
$1.00 postpaid in U. S. A. Address Dir- 
ter(ch ('o., publishers, 602G, Ouray Bldg., 
Washington. I). C. 

Get Your Own Patents. Legal Forms, 
complete instructions $1. Cutting Bros., 
Campbell, Calif. 

Unpatented Ideas Can Be Sold. I tell 
ycu hou and help you make the sale. Free 
particulars. (Copyrighted.) Write W. T. 
Greene, 908 Barrister Bldg., Washington, 
D. C. 

Inventions Commercialized. Patented or 
unpatented. Write. Adam Fisher Mfg. Co., 
205 Enright, St. Louis, Ido. 

Formulas 
Chemical Service, Formulas, Lowest 

prices, IIERSTEIN. Chemist, 46 Grand 
Ave., Grand Rapids, Mich. 

Inexpensive lee -Making Formula (Mach- 
inery Unnecessary), 50e. Neil Tasker, 
Shamokin. Penna. 

Help Wanted 
WANTED IMMEDIATELY, Men- 

Women 18-55. qualify for permanent Gov- 
ernment Positions, $105-$250 month; ex- 
perience not required; Vacation trills pay; 
common education: many needed soon. 
Weise. Instruction Bureau, 293, St. Louis, 
Die. till -.1:1y. 

Help Wanted-Instruction 
Detectives. Earn Big Money. Experience 

unnecessary. \\'rite, American Detective 
system, 2190K, Broadway. N. Y. 

MEN-WOMEN, 18 up. U. S. Gov- 
ermnent Life Jobs. $103.00 to $280.00 
month. Steady work. Paid vacations, 
Common education usual sufficient. Val- 
uable book with list positions, sample 
coaching and full particulars - FREE. 
Write immediately - TODAY. Franklin 
Institute, Dept. 31-4, Rochester, N. Y. 

WANTED:-Men and Young Men that 
ran solder to make Birdcages at home. 
$36 a dozen. No selling. Complete prepo- 
sition 25c (ruin or stamps), write plainly. 
All Wire -Cage Mfg. Co., 3113 Madison 
St., Chicago, Ill. 

RAILWAY POSTAL CLERKS, $158.00 
-$225.110 month. Steady work. Common 
education sufficient. Men 18 to 35. "- 
coached free. Write immediately. Frank- 
lin Institute, Dept. 31-15, Rochester, N. Y. 

Inventors 
Inventors: Send us sketch or crude 

model of your idea. Crescent craftsmen 
trill develop it into a practical working 
model. 30 years successful experience and 
thousands of satisfied clients. Confidential 
servire guaranteed. Bank referenres 
furnished. Free illustrated hook: "Making 
Inventions Pay." Crescent Tool Co., Dept. 
U-8, Cincinnati, Ohio. 

Inventions Wanted 
Inventions Commercialized. Patented or 

unpatent rd. WI Ile. Adam Fisher Jlfg. 
l'o.. 205 Enright, St. Louis, Mo. 

Inventions Wanted-patented, unpatented. 
If you hare an idea for sule write, Hart- 
ley, Box 928, Bangor, Maine. 

Magic 
Magic Catalog 20c. Lynn, 105 Beach, 

Dept. 6, Jersey City, N. J. 

Card tricks, coin tricks, hypnotism, 
ventriloquism, four instruct (ye. 04 -page 
books, 10o rash. (;. Fenner, 2401 Jeffer- 
son, Louisville, Ky. 

Male Help Wanted 
STEAMSHIP POSITIONS - Europe. 

(in eat. Good pay. Write for free list of 
positions. Drawer 292, Mount Vernon, 
New; York. 

Manufacturing 
Special machinery. Metal articles to 

order. Models. Experimenting. Produc- 
tion. Parma Engineering Works, Cleve- 
land (Brooklyn), Ohi°. 

Manuscripts Wanted 
AMATEUR WRITER'S OPPORTUN- 

ITY. I have succeeded. Send your man- 
uscripts or write me, I will help you 
personally. J. N. Schrock, 219 Wright 
& Callender Bldg., 4th & hill, Los 
Angeles, Calif. 

Miscellaneous 
Practical way to obtain finance. Save 

your success. Fifty rents a ropy. Romero, 
6 Sumner, San Francisco, Cal. 

Transferine-Transfer any picture in full 
raise on paper-rloth-wood-or anything. 
Send 25e for brittle. J. I'arr, 501 Harri- 
son, Morrison, N. J. 

YOUR CARTOON. Send snapshot, 25c 
stamped envelope. Institute Illustrative 
InsOvctiun, Goody, Colorado. 

Patents 
Inventions Commercialized. Patented or 

unpatented. Write. Adam Fisher \Ifg. 
Co., 205 Enright, St. Louis, SI, 

Patent Attorneys 
PATENTS-Write for Free Instructions. 

Send Drawing or Model for Examination. 
Miller & Miller, Registered Patent Attor- 
neys (former Patent Office Examiners), 253 
McGill Building, Washington. I). C. 

INVENTORS who derive largest profits 
know and heed certain simple but vital 
facts before applying for patents. Our 
book Patent -Sense gives those facts; free. 
Lacey & Larry, 635 F Street. N. W., 
Dept. 15, Washington, D. C. Established 
1569. 

Patert . Time counts in applying for 
paten's. Don't risk delay in protecting 
your ideas. Senti sketch or model for In- 
structions or write for Free book, "How to 
Obtain a Patent" and "Record of Inven- 
tion" form. No charge for information on 
how to proceed. Communications strictly 
confidential. Prompt, careful, efficient 
service. Clarence A. O'Brien, Registered 
latent Attorney, Security Bank Building 
(directly across street from patent office). 
Washington. D. C. See page 355. 

Patents Procured; Tride-Marks Reg- 
istered-Preliminary advice furnished with- 
out charge. Booklet and form for dis- 
closing idea free. Irving I. McCathran, 
703 International Building, -Washington. 
D. C. 

"Inventor's Adviser," Valuable Patent - 
book sent free. Labiner, 15 Park Row, 
Seto York. 

Unpatented Ideas Can Be Sold. I tell 
you how and help you make the sale. Free 
particulars. (Copyrighted.) Write W. T. 
Greene, 909 Barrister Bldg., Washington, 
D. C. 

"Inventors' Guide" free on request; gives 
valuable information and advice for all who 
have original ideas or improvements. Frank 
Lederman, Registered Attorney and En- 
gineer, 233 Broadway, New York City. 

PATENTS-Send for form "Evidence 
of Conception" to be signed and witnessed. 
Fos m. free schedule, information free. 
Lancaster, Alucine & Ronmiel. Registered 
l'atent Attorneys In the United States and 
Canada, 242 Ouray Building, Washing- 
ton. D. C. 

Patents for Sale 
UNITED STATES PATENT No. I,641.- 

574; CHEAT BRITAIN PATENT, 292,- 
'177. "CAR SPEED BOAT." neto type of 
automobile, adapted to travel on land and 
stater. Outright or royalty. FELIPE 
(-LIA\'EZ, Box 374, Station C, Les 
Angeles. Calif. 

Patents or Inventions 
Inventions Commercialized. Patented or 

unpatented. Write, Adam Fisher Mfg. 
Co., 205 Enright. St. Louis, 31o. 

Personal 
TALKIE AND MOVIE PRODUCERS 

ARE CLAMORING for New short story 
ideas, plots, etc. Perhaps you can write 
one that we ran shape and sell for you. 
One writer (V. M.) received $3000. New: 
York best market. Write for full par- 
ticulars. Daniel O'Sfulley Company, Suite 
G. 1776 Broadway, New York. 

Photo plays Wanted 
$SS Photoplay Ideas for Both Silent and 

Talking I'irtures. Accepted any form for 
revision, criticism and submission to 
studios. Estxb. 1917. Booklet free. Uni- 
versal Scenario Co.. 223 Western & Santa 
Monica Bldg., Hollywood. Calif. 

Printing Outfits and Supplies 
Print Your Own cards, stationery, circu- 

lars, advertising, etc. Junior press, $5.90; 
job presses, $11; rotary. $149. Print for 
others; big profit. Easy rules furnished. 
Write for catalog presses, type. paper, etc. 
Kelsey ('mmnans. Q-6. Meriden, Conn. 

Real Estate 
TUNG OIL varnish tree groves. Sub- 

urban Orchards Co., Biloxi. \Iissi.ssippi. 

Salesmen 
PUNCHBOARD Sideline-Double your 

earnings. America's fastest selling line. 
Every merchant interested. 230% Sure 
instil- noexperience necessary. Pocket 
Outfit Free. Puritan Novelty, 1417 Jack- 
son Blvd.. Chicago. 

Songwriters 
COMPOSERS-Verse or Music. Bril- 

liant opportunity. Write Van Buren. 222092 

31tClurg Bldg., Chicago. 

Telegraphy 
Learn Morse and wireless telegraphy. Big 

salaries. Tremendous demand. Expenses 
low. can earn part. Catalog free. Dodge's 
Iwstitute. Stone Street. Valparaiso, In- 
diana. 

www.americanradiohistory.com
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The Sky Navy's Playful Porpoise 
(Continued from page 301) 

When we finally got into the air (and 
going up in this ship is the pleasantest 
sort of flying I have ever done) we cut 
across the Jersey pines and coasted out 
over the ocean where the air is like a 
soft cushion, always smoother than over 
land. We flew all that day and almost 
to sunrise the next day, and not once 
was there a bump comparable to those 
continuously experienced in airplanes, nor 
were there any of the undulating swoops 
with which the small non -rigid blimps 
commonly porpoise along their way. 

Our job that day was to fly in great 
arcs about the coastal radio stations, keep- 
ing in constant communication with them 
so that they could calibrate their radio 
direction -finding instruments. This was 
necessary because radio waves are bent, 
as they circle outwards, by inequalities in 
the coast lines and other permanent irregu- 
larities. By flying in an arc on the ocean 
side of each station and letting that sta- 
tion and one or more others listen in, 
meanwhile noting variations from actual 
positior on the direction finders due to 
bent radio waves, it was possible to cor- 
rect the readings for future use. Then, 
when a ship at sea asked for position, two 
calibrated coast stations could triangulate 
with their tested direction finders, com- 
pare notes, and give an exact position. 

Although we cruised at reduced speed 
during the day's operations, we arrived 
at Hampton Roads shortly after dark with 
the work completed. \Ve were scheduled 
to tie up to the mast -ship Patoka for the 
night and we picked her up with signal 
lights and nosed forward through the 
blackness for the delicate operation of 
mooring. 

But we were not to call on the Patoka 
after all that night. For suddenly the 
blinking shafts of light leading us onward 
to the Patoka were dimmed by the brilliant 
flashes of a sudden electric storm, a storm 
hearing none too happy a resemblance to 
the one in which the Shenandoah had 
foundered, and to another which on a 
previous occasion had torn the Shenandoah 
from its Lakehurst mast and sent it whirl- 
ing into the night with a skeleton crew 
aboard. 

The Los Angeles Retreats 
As the storm approached over Richmond 

sharp orders were barked in the Los 
Angeles, and the crew, several of whom 
had not been in the air since they were 
saved from the disintegrating Shenandoah, 
went into action. 

The ship was turned around. The order 
from the control cabin was "Full speed 
ahead." And on the horns of the storm 
we raced for Lakehurst with our five 
giant engines revving up to high speed. 

At first I thought we were in for some 
excitement, some tossing about such as 
one gets in a plane in stormy weather, 
but the big ship plowed through the night 
as steadi:y as a tug in the North River. 
We moored to the home mast just before 
dawn, and riding down to the ground in the 
tiny elevator I was filled with admiration 
for the airship. But I was inclined to be- 
lieve that it was so perfect a thing that 
all romance and thrill and uncertainty 
were improved out of it. 

But I round I was wrong in that when 
I went to Lakehurst on a winter's night 
to see the ship return from a flight to 
Panama, the longest journey it had made 
since it was first brought to America 
across the Atlantic from Germany to 
satisfy a portion of the war debt. 

Shortly after midnight the Los Angeles 

arrived over the field from her placid trip 
South and back, and almost immediately 
we were made aware that the old lady 
was in one of her moods. As a starter 
she sprayed a load of water ballast all 
over the small crowd waiting to greet her, 
and that is far from the last word in 
comfort on a freezing night. (The first 
time the German Graf Zeppelin came over 
I saw her clump water all over Rear - 
Admiral William A. Moffatt of our navy, 
but that was on a warm day.) 

Next the Los Angeles balked at being 
secured to the big mast. Finally the steel 
cable from the mast was connected to the 
ship's nose, but she gave a yank and the 
parted cable fell hissing among the ground 
crew. Fortunately no one was hurt. 

An Unscheduled Flight 
It was decided then to bring the ship 

down to the ground in a hollow almost 
a mile away on the other side of the 
hangar. It was flown to the spot, and when 
the spider ropes were dropped it permitted 
itself to be drawn to earth with a docility 
which seemed, but only seemed, to indicate 
that there was to be no more fractiousness. 

When the ship was down some of the 
ground crew stayed on the ropes and 
.thers grasped the rails that run along 

each side of the cabin. Sailors began load- 
ing aboard cans of fuel, awaiting a favor- 
able moment to walk the hulking bag into 
the hangar. 

I had been in the hangar telephoning my 
story and was walking hack to the ship. 
I was about a hundred yards off when a 
sudden gust laden with dense snow struck 
me from behind and I went to my knees 
in the sand. In that position I saw the 
wind smash against the broadside of the 
Los Angeles and tear her from the ground. 

It was like some freakish nightmare. 
The great ship, which I knew could act 
so sweetly when it wanted, lurched into 
the air like a (liver leaping from a spring 
board. The members of the ground crew 
holding the spider ropes fortunately let 
go when they realized what was happening. 
but five men on the rails outside the cabin 
were so taken by surprise that they tight- 
ened their grip. 

And the Los Angeles soared into the 
air with five men hanging on for their 
lives and ten legs swinging helpless in the 
wind. One man dropped at twenty feet 
and was taken to the field hospital with 
a slightly injured ankle. The others held 
,-n and disappeared into the snow as the irship's engines roared into life and the 
dirigible was headed into the night. 

i here was speculation among the wit - messes as to the chances of the hanging 
members of the ground crew; whether 
they could retain their hold in the chill 
of the storm, whether the men on the hoard 
would realize their plight, and whether 
they could help them if they did. 

But in the operations office cool efficiency 
was bringing quick order out of the mo- mentary chaos. By radio the Los Angeles 
was informed of the men underneath and 
a few minutes later a wireless reply came 
in from the ship, saying in effect : "All well; everybody inside." 

It was not until later, until the storm 
had gassed and the ship had been brought quietly down and walked uneventfully into the hangar, that we learned how the rescue had been effected. The hand rails run along the lower edge of the cabin, about two feet below the windows. Men inside the ship had opened windows, leaned far out and down, and hauled the aerial prison- 
ers to safety by the scruffs of their necks. 

FASYTO BLOW. Easy to finger. 
Easy to play in perfect tune. 
Learn quicker and win greater 

musical success. Sousa and the world's 
greatest artists endorse Corms. They 
have proved Conn superiority. The 
secret is in Conn's patented construc- 
tion. Many exclusive features. Yet 
they cost no more. 
FREE TRIAL, EASY PAYMENTS. 
Any Conn Band or Orchestra instru- 
ment sent on free trial. Liberal Easy 
PaymentPlan. Write for specialoffer. 
Send For FREE BOOK. Describes 
your favorite instrument. Gives his - 
'or y, prate in band, points out money 
making opportunities. Illustrates 
newest models in natural colors. 
Mention instrument. 

C. G. CONN, LTD. 
e 56 Conn Bldg., Elkhart, Indiana 

Full A. C. Operation 
on SHORT WAVES 

Loud speaker 
reception of 
foreign broad- 
cast stations. 

New 
NATIONAL THRILL -BOX 

in A. C and D. C. Models 
DOUBLE SCREEN GRID 

Send today for Bulletin No. 141 

National Company, Inc. 
61 Sherman St. Maiden, Mass. 

Aviation as a Future Vocation 
Boy Scouts-High School Students! 

nave von ever thought what you want to do when you leave w.honll Nothing nro,nisre more future than the various bronches of aviation. 
We will giveunlete elementary 

o 

n the v , branches of aviation 
'nd town in tleeenited' States totget our school 

BOY and one 
introdoy uced ii our iocelity. ` , 

Spend two rents and write for our course compiled by two Naval Officers w l.o are ImWing authorities on ae tues. 
NATIONAL AVIATION CORRESPONDENCE SCHOOL 

1009 Halifax Street, Petersburg, Virginia 

DRIVER 
HOME WORKSHOP 

Fce it demonstrated at the following stores: W. T. 
Grant ('.o.-Scars, Roebuck & Co.-S. S. Kresge Co.-F. & W. Grand Co.-Schulte-United, Ina- Neisner Bros.-J. i. Newberry Co. 

Welker -Turner Co., Ire. Jersey City, N. J. 

Electrical Training for men of am- 
bition and limited time. 
Concise, comprehensive 

V course in Theoretical and Practical Electrical 

Engineering including Math 
ematcs and Me 

Y thanks] Drawing. 
Students construct motors, install wiring, test elec- trical machinery. A thorough course designed to be completed In one college year. 

V THIRTY-SEVEN YEARS of successful experience assures you maximum training In minimum time. 
Send for free catalog 

BLISS 
ELECTRICAL SCHOOL 
148 Chicago Ave.. Washington, D.C. 
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Former Plasterer 
Now Earning 

$12,000 a Year 
"When I enrolled with the International Cor- 
respondence Schools, I was a plasterer and I 
didn't know a thing about blueprints. Today 
I have my own contracting business and I am 
able to figure the most difficult jobs and exe- 
cute them to the satisfaction of everyone con- 
cerned. My income is between $12,000 and 
$15,000 a year. It certainly was a lucky day 
for me when I sent in that I. C. S. coupon." 

That's a true story of what just one student of the 
International Correspondence Schools has done. Every 
mail brings letters from other ambitious men and wo- 
men 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 success In the 
work you like best. 

Mail coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
"The Universal University" 

Box 6225-F, Scranton, Penna. 
Without cost or obligation, please send me a copy of 

Your booklet, "Who Wins and Why," and full particulars 
about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
Architect Bridge Engineer 

Architectural Draftsman .Automobile Work 
Building Estimating D Plumbing Steam Fitting 
Wood Mlilworking p Heating D Ventilation 

concrete Builder su Sanitary Engineer 
O Contractor and Builder Sheet Metal Worker 

Structural Draftsman D Steam Engineer 
Structural Engineer ['Marine Engineer 

Electrical Engineer Refrigeration 
Electric Wiring DR. R. Locomotives 
Electric Lighting .Air Brakes 

Welding. Electric and Gas Train Operation 
'telegraph Engineer R. R. Section Foreman 
Telephone Work R. R. Bridge and Building 

Mechanical Engineer Foreman 
Mechanical Draftsman Highway Engineer 
Patternmaker Machinist Chemistry Pharmacy 
Reading Shop Blueprints Coal Mining Engineer 
('iril Engineer 11 Navigation D Agricoltura 
Highway Engineer Textile Overseer or Supt. 
Surveying and Mapping Cotton Manufacturing 
Gas Engines D Toolmaker Woolen Manufacturing 

Diesel Engines El Fruit Growing Radio 
Aviation Engines Cl Poultry Farming 

BUSINESS TRAINING COURSES 
Business Correspondence 
Lettering Show Cards 
Stenography and Typing 
Complete Commercial 
al English 12 Signs Civil Service 

Railway Mail Clerk 
Mail Carrier 
Grade School Subjects 
High School Subjects 
Illustrating Cartooning 

(]Lumber Dealer 

8noisiness Management 
Industrial Management 
Personnel Management 
Traffic Management 
Accountancy 
Cost Accountant 
C. P. Accountant 
Bookkeeping 
Secretarial Work 
Spanish French 
Salesmanship 

0 Advertising 

Name 

Street Address 

City 
Occupation 

If you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 

Montreal, Canada 

LEARN CARTOONING 
At Home-In Your Spare Time 

The famous Picture Chart Method 
of teaching original drawing has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity, and examples of the work of 
students earning from 550 to 5300 
per week. Please sate Lour age. 
THELANDONSCHOOL 

460 National Bldg., Cleveland, O. 

SONG WRITERS! 
Substantial Advance Royalties 
are paid on work found acceptable for pub- 
lication. Anyone wishing to write either 
the words or music for songs may submit 
work for free examination and advice. 
Pastexperieneaunnecessary.Newdemand 
created by Talking Pictures". fully de- 
scribed in our free book. Write for it 
Today-Newcomer Associates 
764 Earle Building, New York, N. Y. 
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Hardin -Ladin Co. 377 
High Frequency Laboratories 291 
Hobart Bros. 365 

Houigntan, A. 377 

Hon's, Billy, Cartoon Studio 379 

Hoodwin Co., Chas. ... ... 376-379 

Hotel Drake t75 

Ideal Aeroplane & Supply Co. 361 

Imperial Aircraft Co. 354 

International Correspondence School, 369-382 

International Eng. Corp. 364 

Inventors Finance Corp. 354 

K 

Kahn Aircraft Co. 376 
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Pan-American Band Instrument & Case Co 361 
Pierce Model Works 375 
Polachek, Z. H. 352 

R 

R. C. A. Institute, Inc. 
Radio & Television Institute 
Randolph & Co. 
Roll -0 Specialty Co 

357 
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352 
370 

Sauitube Co. 376 
369 
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Smith & Smith Publishing Co. 377 
Spurs, F., & Co. 367 
Sport Factories 371 
Stahl's Outdoor Enterprise Co. 378 
Stay-Prest Co. 366 
Studebaker Corp. of America, The 295 

T 
T. Garter Co., The 377 
Tamrblyn, F. W. 377 
Tarbell Systems, Inc. 374 
Teleplex Co. 379 
Thaxley, D., Co. 358 

U 
Ultra Mfg. Co. 379 
U. S. School of Music 377 
Universal Aviation School 351 

W 

Wagner, George Steve 364 
Walker -Turner Co., Inc. 381 
Whirlwind Inside Front Cover 

Z 

Zenith Mfg. Corp. 358 

(Ii'hile ea'ery Precaution is taken to insure accuracy, tee cannot guarantee against the Possibility of an 
occasional change or omission is the preparation of this inde.r.1 
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What About Television Stocks? 
By Alfred M. Caddell, Financial Editor 

FOR some time past the writer has 
been receiving inquiries regarding 
the possibilities of investment in tele- 

vision stocks. In practically all of these 
letters there breathed the desire of the 
writers to "get in on the ground floor" of 
this amazing new industry with its still 
more amazing possibilities. But, for the 
sake of their pocketbooks and mental good 
health I had to be very careful to empha- 
size the familiar slogan : Watch your step. 
Investigate carefully before buying stocks. 

Briefly, the time element that surrounds 
television is the hub of the whole matter. 
Anyone who knows anything about the 
achievements of science and appreciates es- 
pecially the efforts being put forth to bring 
television into the home in conjunction with 
radio receivers, knows full well that suc- 
cess will crown such efforts. Television is 
already here in a practical, experimental 
way. There are at this moment eight radio 
broadcasting stations sending out regular 
television programs, so that folks with 
television receivers may have something 
to play with, and by playing can build up 
enthusiasm for the youthful art. The age 
of experimentation has been ushered in and 
hundreds and possibly thousands of ex- 
perimenter lookers -ill are lending thought 
toward the overcoming of present diffi- 
culties. In a sense, the present status of 
television is akin to the status of radio that 
prevailed in the early broadcasting clays 
when everyone from Johnny to his uncle 
experimented around with crystals, bat- 
teries, loud squeakers and such -like and 
enjoyed the "noise" that his badly designed 
receiver gave forth. 

Since those days radio has made some 
enormous strides, and the chances are that 
television shall do likewise. "In the field 
of sight transmission by radio there is no 
longer any mystery," says David Sarnoff, 
President of the Radio Corporation of 
America. "I have no hesitancy in saying 
that television will eventually arrive in the 
home. I am confident that in less than five 
years you will be able to receive images 
through space as well as you are able to 
receive sound through space at the present 
time. The difficulty is not with the trans- 
mitting apparatus or the receiving appara- 
tus. It lies in space itself. Nature has not 
yet given up all of the secrets of space." 

Recently, the General Electric Company 
gave a public demonstration of television 
reception on a screen similiar to that used 
for motion picture reproduction. The 
images were large and clear compared to 
those previously received. It was indeed a 
long step toward the ultimate. 

The Bell Telephone Company has made 
some remarkable contributions toward the 
new science, as have also John L. Baird, 
a Scotch scientist; C. Francis Jenkins of 
Washington, D. C.; the Westinghouse 
Electric and Manufacturing Company at 
Pittsburgh; Pllilo T. Farnsworth, a re- 
search worker of San Francisco, who it is 
reported has developed a cone -shaped 
vacuum tube device that dispenses entirely 
with the revolving disk, the image being 
seen on a fluorescent screen. In Boston, 
the Short Wave and Television Labora- 
tories are working on color television. 
Numerous other companies and individual 
research workers are likewise busy, either 
adding their mite of improvement to exist- 
ing apparatus or carving new pathways in 
the unknown. 

"I venture to predict," says Dr. Alexan- 
derson of the General Electric Company, 
"that we shall soon see a wave of activity 
in amateur television. There are more than 

100,000 experimenters in America, young 
and old, who go in for radio from the 
standpoint of experimentation. These ama- 
teurs llave been rather starved of real 
interest in the last few years clue to the 
commercialization of broadcasting. They 
will be the ones who will popularize long- 
-distance television, just as they were the 
ones who created the interest ill broadcast- 
ing." 

Already there are numerous companies 
engaged in the manufacture of apparatus 
that goes into the making of home-made 
television receivers. A large number of 
such companies are already making sub- 
stantial progress and undoubtedly much 
more progress may be expected. Whether 
the television parts business will gravitate 
into the complete receiving set business, 
following along the lines of radio, remains 
to be seen. The main points in this little 
discussion are: 

(1) As a business, television is here. 
It should develop into a gigantic business. 
The companies with the largest financial 
resources undoubtedly will get the cream of 
this business, due largely to the fact that 
they can maintain adequate research lab- 
oratories. Of course, there are exceptions 
to this rule, but not many. 

(2) It is going to take a lot of money 
to successfully put over any company, and 
any company that runs up against shortage 
of funds might find itself ill the hands of 
a receiver. 

(3) Due to the really stupendous possi- 
bilities awaiting television and the large 
number of half-truths as well as whole 
truths surrounding the art, scheming pro- 
moters llave a fertile field for unloading 
worthless stock on a credulous public. 
Stop, look and listen to your own good 
sense, rather than to stock salesmen, be- 
fore "investing" in some word -embellished 
proposition. Unless a company has un- 
usual merit it is bound to have a hard 
time to survive in the face of adequately 
financed competition. If you invest in 
television it mght be well to put at least 
part of your funds into companies already 
established and who are engaged in other 
dividend -paying branches of business. That 
greatly minimizes the risk, and assures at 
least an even break in the pursuit of 
success. 

Questions and Answers 
Conducted by Alfred M. Caddell 

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

Question-Do you consider Warner Bros. com- 
mon a good speculative buy? P. R., New London, 
Conn. 

Answer-Yes, the company is one of the major 
ones in the field of the "talkies" and its earnings are highly satisfactory. Paying 4% with extras, 
any stock bought below 80 may be construed to 
be a good speculative investment. 

Question --I notice Worthington Pump has had 
a sensational rise from 67 to 162. Can you tell 
me anything about this company? S. P. B., New 
York City. 

Answer-Not anything that can he definitely 
relied upon-I am not "in the know" of such 
movements. Off hand, I would consider any pur- 
chase of this stock at high levels a very risky piece 
of business. The time to get interested in a stock 
is when the price is low-not at the top or so far 
away from the bottom. Of course, there are ex- 
ceptions to this rule, but not many. Recently 
this company declared in addition to the regular 
quarterly dividends on the "B" and "A" pre- 
ferred stocks quarterly payments of $1.50 and 
$1.75 respectively, to apply against accumulations. 
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See 
this 
book 
free 

All About AVIATION 
Here is the outstanding book on the mechanics of 

modern aircraft. In its fourth edition it is revised and thoroughly up-to-date. Students. airplane mechanics, 
and pilots will find it invaluable. 

Aircraft Handbook 
by Fred H. Colvin. Etlitm. Ameii,azi Alachìnist and Henry F. Colvin, Pioneer Instrument Company 

690 pages, 5 x 7l/e inches, 350 illustrations 
Semi -Flexible Binding, $5.011 postpaid 

Here is complete information on the operation and 
maintenance of modern aircraft engines. The newest 
developments in aircraft instruments, including the earth inductor compass, are given prom inure. 

It covers such topics as: shooting trouble on the Whit- 
ney wasp Engine; various license requirements; types of airplanes; aluminum propellers; engine inspection, longi- tudinal stability; valve timing on Wasp. Whirlwind, 
O -S, and other engines; air speed indicators; and air- craft radio, etc., etc. 

Send for a copy of this book. Examine for 10 days 
free. There is no obligation to purchase. See it-use it for 10 days, and then deride if it isn't a book that is worth a lot more to you than its purchase price. 

Send no money-Mail this coupon 

FREE EXAMINATION COUPON 
McGRAW-HILL BOOK COMPANY. Inc. 

370 SEVENTH AVENUE, NEW YORK 
Send me Colvin end Col 'e AIRCRAFT HANDBOOK, ath I 

e. 

edition '5.00, for 10 dove' free nation. I aeee r to return the book postpaid in ten dat or to remit for it then. 

Name 

Home Addis, 

City and state 

t'odtion... 

Name of Company 
S.& I.-8-30 I 

MakeThin¢s With 
Deta 1(wull V. 

_'-' r.,.. - 
aa - 

i 

Complete, Practical, Man -Sized 
Workshop of Efficient Design 
The Handi-Shop includes all necessary equipment 
for woodturning, face turning, circular sawing, 
scroll -saw work, sanding, drilling, dado and join- 
ing work, grinding, buffing, tool -sharpening, and 
carving. This complete, motorized workshop en. 
ables you to work with wood easily, quickly, with- 
out drudgery. Saves money on repair work. 
Opens splendid opportunity for full or spare -time 
moneymaking. Full instructions and complete set 
of blue prints included FREE! 
10 DAY TRIA /LA-TERMS 
You ran have this husky electric workshop for 10 Days' Trial in your own home. Your choice of three convenient 
plans of payment. Send today for FREE illustrated liter- ature giving complete description of the many features of 
the. Handi-Shop. Also complete catalog of full line of Delta woodworking equipment, and details of 10 -Day Trial. Easy Payaient Plans. 
DELTA SPECIALTY CO. Dept. C830 
1661-67 Holton St. Milwaukee, Wia. 

AVIATION F R E E Information 
Send us your name and address for full information re- 
garding the Aviation and Airplane business. Find out about the many great opportunities now open and how we 
prepare you at home, during spare time, to qualify. Our 
new book "Opportunities in the Airplane Industry" also sent free of you answer at once. 

AMERICAN SCHOOL OF AVIATION 
Dept. 142.0. 3601 Michigan Ave. CHICAGO 
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315,000 
Is Wafting 
for Some 
Lucky Heir 

Is It 
YOUR 

A certain bank is holding $315,000 in its vaults for some lucky person who can iden- 
tify himself to the satisfaction of its officers. What a Lucky Break if that lucky person 
were you-or one of your friends! Imagine waking to find yourself rich! Scores of 
stranger things than that have happened. Read about them in that most unique new 
book- 

LUCKY BREAKS 
The Book That May Bring YOU Luck 

Do You Know that .. . 
AN afternoon nap kept Lincoln a president? . . . 

that a full house saved Jack Dempsey's cham- 
pionship? . . . that it was a hundred million to one 
chance you were born? . . . that if the king of 
France hadn't peeked out of a window, there might 
never have been a French Republic? . . . that a 

thick fall of sleet was one of the real reasons for our 
United States? . . . that a runaway airplane came 
within a hair's breadth of killing "Lindy"? . . . that 
one bullet fired in 1856 won the Civil War? . . . 

Only 50c at All 
Newsstands .. or 

that "the man who broke the bank at Monte Carlo" 
was a real person? 
Here's a complete sensational book on LUCK! It tells 
you the great part LUCK has played with persons in 
Science, Religion, Crime Detection, Real Estate, 
Gambling, etc. Famous people the world over have 
contributed their amazing LUCKY BREAK stories to 
make this the most fascinating book ever published. 
What's more-"LUCKY BREAKS," complete and 
unabridged, is only 50c-that's a Lucky Break for 
you! Get a copy today from your newsdealer. Or 
mail the LUCKY BREAK Coupon while we still have 
a few left. 
r 

MACKINNON-FLY PUBLICATIONS, INC. 
Dept. LUCK -25, 381 Fourth Ave., New York, N. Y. 
Gentlemen: Ship me at once copies of your 
sational new book, "LUCKY BREAKS." I enclose 
50c for each copy ordered. 

sen- 
only 

Name 

Address 

Mail Coupon NOW City and State 
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Audels Builders Guides give you practical help in your daily work. Trade School Course for the apprentice-a trusted Reference for the They are easy to read and understand, giving complete inside infor- journeyman and master. Use the coupon below to order the Guides mation on the Building Crafts. Each of these sets is a step-by-step that interest you. Then:start easy payments if you are entirely satisfied. Audels Carpenters and Builders Guides 4 Vois. $6 
1 

"Audele Garpentere Guide. are worth four timeo their 
Price-very 

handy too I 
arry them in m pocket for 

reference." Ill. J. Bates, 
Knoxville, Pa, 

Audels 

Inside Trade Information for Carpenters, Builders, Joiners, Building Mechanics and all Woodworkers. These Guides give you the short-cut instructions that you want-including new methods, ideas, solutions, plans, systems and money saving sug- gestions. An easy progressive course for the apprentice and student. A practical daily helper and Quick Reference for the master worker. Carpenters everywhere are using these Guides as a Helping Hand to Easier Work, Better Work and Better Pay. To get this assistance for yourself, simply fill in and mail the FREE COUPON below. 
Inside Trade Information On: How to use the steel square Estimating strength of timbers How to use settings 12, 13 and How to file and set saws How to set girders and sills 17 on the steel square How to build furniture How to frame houses and How to build hoists and How to use a mitre box roofs scaffolds-skylights How to use the chalk line How to estimate costs How to build stairs How to use rules and How to build houses, barns, How to put on interior trim ;; i scales ie garages, bungalows, etc. How to hang doors-build 

r FREE EXAMINATIONHow to make joints How to read and draw plans stairs 41M0:*'' Carpenters arithmetic Drawing up specifications How to lath-layfloors F' i it $1 a Montt, If Satisfied 
Solving mensuration problems How to escavate flow to paint y `. 1600 PAGES -3770 -P NS 

Flexible Bincing-Pocket Size Masons and Builders Guides 4 Vois. $6 A new, complete, illustrated trade reference library in four handy volumes. For Bricklayers, Cement Workers, Plasterers, Tile Setters and Stone Masons, including a practical outline of Steel Construction. This new set is a practical Trade Assistant ex- plaining clearly the approved modern methods of masonry construction in all its branches. Easy to understand and apply to every day problems. A reliable and authentic reference work and study -course for the Master Journeyman and the Young Mechanic. Use FREE COUPON below and find out for yourself, without obligation, whether this set will benefit you. 

'Audele Masons Guide» are the beat book. to be had on the .object. Have laid brick for 12 earsand am able Io 
iudg_. H. A. Sonnett, Corl 
fudge 

Sta., Pa. 

Inside Trade Information On: 
Bricklaying, tools, materials Arches, anchors, fire stops Plastering on various surfaces Brick designs, patterns, bonds Labor and material tables Stone masonry--materials-tools Setting frames and foundations Concrete, materials, forms Cutting, finishing, estimating Mortars, scaffolds, estimating Reinforced concrete. Blocks stone Mortars and mortar mixing How to figure concrete work Derricks, bonding, rigging Tile setting, mosaic, hollow tile Stucco-on old and new bldgs. Steel construction. Structural PER" Straight edge test, troweling Concrete block and tile walls shapes FREE EXAMINATION How to figure brick work Plastering-wood lath-metal Beams, girders, anchors, fire $1 a Month., If Satisfied Safe loads, piers, chimneys Plasterers form of agreement proof 1100 PAGES --2067 ILLUSTRATIONS Boiler settings, formu.as Plaster materials and tools Ilow to read blue prints 

- - Flexible Bindkig--Pocket Size Audels Plumbers and Steamfitters Guides 4Vols. $6 
A new set-just out! A practical, illustrated, Reference Library and Study -Course for Master Plumbers, Journeymen and Apprentice Steamfitters, Gas Fitters and Helpers, Sheet Metal Workers, Draughtsmen, Master Builders, Engineers and all Building Trade Students. This valu- able set of handy, pocket-size Guides explains in practical concise language and well-done illus- trations all the principles, advances and short cuts of the Plumbing and Heating trade-based on modern practice. Contains careful, detailed instructions on how to figure and estimate various lobs. Use FREE COUPON below to examine, without obligation, this valuable work. 

Inside Trade Information On: 
Soldering, solders, tinning, age, tanks. -- Drainage, frigeration. Water supply. Joint wiping, bending, beat- sewage, purification. Fix- mains, wells, tanks. Cas- ing, Pipe - iron -steel, tures-bath-kitchen. Pipe fittings. Underwriters. threading. Mathematics, fittings, soil pipe, tools. Sheet metal work, prob - tables, physics, Materials Laying out work. Rough- lems, methods. Brazing, -iron, steel, copper, brass, ing. Screwed fittings, heating, lead b urn ing. lead, tin, antimony, etc. flanges, joints. Pipe bend- Welding, various welds, Sheet metal-galvanized- ing, examples. Elbows. methods. Blacksmithing. plate. Sanitation, syphon- Heating, ventilation, re- forges, tools. 

éae.e r.tni c er to udead and 
can be relied pa They 
coverthe entire field in plain lannuare.' W. F. Armin- ger, Annapolis, Md. 

Audels Handy Book of Electricity i Vol. $4 
Audels Handy Book of Practical Electricity is a simplified Ready Reference and Study Course in one pocket size, leather bound volume-for Engineers, Professional Electricians and Students. 

A reliable authority and handy helper for every electrical worker. Contains important and valuable wiring diagrams, calculations, machine sketches, helps on maintenance and repair. Use this FREE COUPON today and find out, without obligation, how this handy book will help you in your daily work. 

Inside Trade Information On: 
Electro -Therapeutics, X -Rays. 
Shocks, Welding, Brazing, Radio 
Hook-ups, Motion Pictures, Tele- 
phone, Telegraph, Cranes, Bells, 
Elevators, Pumps, Tools, Ship 
Drive, Railways, Vehicles, Auto- 
mobile Electric Systems, Ignition. 
Generation, Lighting, Plant 
Management, Power Plans, Arma- 
ture Winding, Repairing, A. C. 

knowledge. The workingman's Motors and Apparatus, D. C. 
friend." W. B. Corcoran. Motors and Apparatus, Alternator 
Ithaca, N. Y. Construction, Dynamos, Wiring 

Diagrams, Sign Flashers, Cable Splicing, Power Wiring, Outside 
Airing, Switches, Lightning, Rec- 
tifiers, Converters, Transformers, 
Fuses, Circuit Breakers, Rheo- 
stats, Electro Plating, Electroly- 
sis, Storage Batteries, Magnetism, 
Electrical Energy, Conductors, 
Insulators. Static, Dynamic, 
Radio Electricity, Applications. 
Ready Reference and Index Cov- 
ering the entire field of Modern 
Electricity. 

FREE EXAMINATION 
$1 a Month, If Sat rifled 

1670 PAGES -3642 ILLUSTRATIONS 
Flexible Bind.n a-Pocket Size n fflIEWZBIIMIIMIIIMIIBBIMIMMEMIBIll 

FREE 
aa hi NA TIOM 

COUPON 

THEO. AUDEL & CO. 
65 West 23d Street 

New York, N. Y. 
Please mail me for free examination 
the books marked (x) below. If I find them satisfactory, I agree to mail $1 in 7 days, on each set ordered, and to further mail $1 a month 

on each set until I have paid the purchase price. 
Audele Carpen term & Builders Guide. 

4 Vole $6.00 
Audele Mason, & Builders Guides 

1-1 4 Vol.. j6.00 
Audels Plumbers & Steamfitters Guide, 
4 Vole $6.00 Audele Handy Book of Practical Eltectricity 

1--1 1 Vol $4.00 

NAME 

ADDRESS 

OCCUPATION 

EMPLOYED BY S.I.-Aug. 
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A aaz aEasyay Y 
to get into ELECTRICITY 

Don't spend your life waitir; 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 tor jobs leading to salaries of $50, $60 and up, a week, in Eledricity 
-NOT by correspondence, but by an amazing way to teach, RIGHT HERE 
IN THE GREAT COYNE SHOPS. You become a pradical expert in 90 days! 
Getting into Eledricity is far easier than you imagine! 

learn' Without Lessons in 90DAYS 
By Actual W rk -in the Great Shops of Coyne 

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

Railroad F 
Allowed 

I will allow your railrna, 
fare to Chicago, and if 
shouldneed part-timewoi 
I'll assist you to it. Then, 
in 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could.. 

be trained on a gigantic 
outlay of electrical appa- 
ratus ... costing hundreds 
of thousands of dollars . .. real 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations ... everything from door- 
bells to farm power and lighting 

. full-sized ... in full operation 
every day! 

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

Prepare for Jobe 
Like These 

Here are a few of hundred. of 
o itions open to Coyne -trained 
en. Our free employment 
reau gives you lifetime em- 

.nyment service. 
.rmatureExpert, to $100 a Wk. 
;betation Operator 

$60 a Week and up 
'to Electrician $110 a Week 

..ntor. , . .. Unlimited 
Maintenance Engineer 

up to $150 a Week 
Service Station Owner 

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

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

wiring houses, etc., etc. 
That's a glimpse of how 
we makeyou a master prac- 
tical electrician in 90 days, 
.eaching you far more than 
..he average ordinary elec- 
trician ever knows and fit- 
`'ng you to step into jobs 

.ding to big pay immedi- 
toly after graduation. 

re, in this world-famous 
a)ent school-and no - 
aere else in the world- 

a - you get this training! 

COYN 
500 S. Paulina Street - 

NowinOur 
New Home 
This is our new, fire- 
proof, modern home 
wherein is ins .ailed 
thousands of dol- 
lars' worth of the 
newest and most 
modern Electrical 
Equ i purent o f al'. kinds. 
Every comfort and 
convenience ha; been 
arranged to make you 

andcontenthappyed 
during your training. 

j.LeusPayFuture 
Don't worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 

EELECTRICAL 
SCHOOL 

I 
Name 

H. C. LEWIS, Pres. Established 1899 I 

Dept. O.27 - Chicago, Illinois i 

employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great Western Railroad at over $100 
a week. That's not unusual. We can point 
to Coyne men making up to $600 a month. 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery. 
or automotive electrical business for your- 
self and make up to $16,000 a year. 

GET THE FACTS 
Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old-Coyne train- 
ing is tested-proven beyond all doubt-en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs. . facts... jobs... salaries 
...opportunities. Tells you how 
many earn expenseswhi le train- 
ing and how we assist our grad- 
uates in the field. This does not 
obligate you. So act at once. 
J ust mail coupon. 

Get This 
FREE Book 
' Mr. H. C. LEWIS, President 

'COYNE 
ELECTRICAL SCHOOL, Dept. CO -27 

500 S. Paulina St., Chicago, Ill. 
I Dear Mr. Lewis: 

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

a 

Address 

City State 
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"'THE honey I save on gasoline more than 
11 keeps me in new tires. Figure it out ... , I 

was getting 13 miles per gallon on my Nash. 
With gas at 18e plus 2c tax it cost me $46 to drive 
3,000 miles. Now I'nl getting better 
than 26 miles per gallon. It takes 
just half the gas and I save $23 to 
$25 every 3,000 miles-more than 
the'price of a new tire." 

No matter what make of car you 
drive, the Stransky Vaporizer is un- 
conditionally guaranteed to give you 
50% to 100% more miles per gallon 
or it costs you nothing. As a matter 
of fact, it is not uncommon for the 
Stransky Vaporizer to more than 
double gasoline mileage! 

Note These Records 
Forty-three miles per gallon from a 
Chevrolet, reported by F. S. Carroll. Fifty- 
seven miles on one gallon in a Ford, reported by 
J. T. Jackson, Michigan. Forty miles per 
gallon in a Dodge from Brownsville, Tex., to 
Tampico, Mex., reported by T. L. Brown. 

Proved by Two Million Owners 
Records like these are reported in every mail 
for every make and model car . from 72 

different countries . the world over. More 
than two million Stransky Vaporizers have 
been installed. 

very 3,000 MilesThis Amazing 
Little Device Buys Me a NewTire... 

FREE!" Easily Installed 
No bigger than a dollar coin-no more expensive than 
a good wrench-no more trouble to attach than a fan 
belt! Attaches to the intake manifold of any car in five 
minutes. Anyone can do it. 

FITS ANY CAR 
IN 5 MINUTES 
Anyone can install this de- 
vice in 5 minutes. Simply 
loosen one connection to the 
Intake manifold with a 
wrench. You can do the 
rest with your fingers! 

Less Gasoline More 
Power 

The vaporizer supercharges your gasoline 
after it leaves the carburetor. Completely 
vaporizes the gasoline. Under this ideal 
condition you get more compression out of 
less gasoline and a more complete ex- 
plosion. Both power, pickup and speed 
are noticeably increased. Starting is not 
interfered with as the Vaporizer auto- 
matically shuts itself off when the motor 
is idle. 

Make This Test 
Test the Stransky Vaporizer on your car- 
and expect results that will amaze you! 
Double your mileage-get flashing pickup 
and power-forget carbon troubles, slug- 
gish motor and fouled spark plugs from 
over -rich mixture-and save enough on 

your gasoline to inure than keep you in tires. These 
results are guaranteed or the test costs you nothing. 

Mail the coupon below for full details, guarantee, and 
amazing trial offer. which is even more remarkable than 
we can tell von here. There is no obligation whatever 

$4 AN HOUR 
FULL OR SPARE TIME 

Men are making wonderful eamines showing the 
Stransky Vaporizer to car owners in spare time 
and full time. Sells fast under our guarantee. 
Foster made $357 In two weeks. G.F. Fuller earned 
$114 in 5 days. You should be able to earn at 
least $3 every hour you put in. We offer demon- 
stratorsoneVaporizerFREE. Simply mall Coupon. 

43.8 Miles Per Gallon 
Mr. M. E. Miller, Kansas City, writes: "You people claim 
a saving of 25 to 50% of Gasoline. I have subjected the 
Vaporizer to a severe and thorough test. After Installing 
one on a Chevrolet, I found I was obtaining 43.8 miles 
to a gallon, whereas formerly I had been getting only 19.5. 
This Is not a saving of 25 or 50%, but 124%, so you see 
that the actual test surpasses your claim." 

J. A. STRANSKY MFG. CO. 
C-1500 Stransky Block, Pukwana, So. Dakota 

J. A. Stransky Mfg. Co., C-1500 Stransky Block, 
Pukwana, So. Dakota 

Without obligation send me full details of your free 
trial otter. 

.\'ame 

Address 

( it(t State 
( t Check here for Distributor's Sample Offer and the 
selling plan. 

www.americanradiohistory.com


