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30
Days' FREE Trial

7Tube Set
Single Dial Radio

1

.................

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

"1111171MIIIMMIIIN
BIG PROFITS

TO AGENTS AND DEALERS °
Our Agents and Dealers make big money 
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
of Metrodynes right in your home. Metro- 111
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days' free trial. Greatest money -making 
opportunity. Send coupon below-or a let-
ter-for our agent's proposition.

II II  MI Min

Retail Price

$75
Completely Assembled

Rio Discounts
to Agents and Dealers

Metrodyne Super -Seven Radio
A single dial control, 7 tube, tuned
radio frequency set. Approved by
America's leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

Metrodyne Super -Six
Another triumph in radio. Here's the new 1927 model Metro -
dyne 6 tube long distance tuned radio frequency receiving set. Ap-
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in your favorite station
instantly on same dial readings every time. No guessing.

Mr. froward. of Chicago, said: "While five Chicago broadcasting stations
were on the air I tuned in seventeen out-of-town stations, including New
York and San Francisco, on my loud speaker horn, very loud and clear. as
though they were all in Chicago."

We are one of the pioneers of radio. The success of Metro -
dyne sets is due to our liberal 310 days' free trial offer,
which gives you the opportunity of trying before buying.

MAIL THISCOUPON Mgr
or send a po^tal or Ietter.Get our
proposition before buying a radio.
Deal direct with manufacturer-

Save Money.

METRO ELECTRIC COMPANY
2161-71 N. California Ave. Dept. 167 Chicago, Illinois

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

Mail COUPON Below!
Let us send you proof of

Metrodyne quality
F. L. Warnock, Greentown, Ind., writes. "I received the Met-
rodyne in good shape and am more than pleased with it. Got
stations 2.000 miles away.'
C. J. Walker Mariposa, Calif., writes: "Received my Metro -
dyne Mingle Dial set 0. K. I believe that these one -dial seta
are going to be excellent sellers. I had no trouble in tuning
in stations enough to satisfy anyone, so you will please send
me another set."
Roy Bloch, San Francisco, Calif., writes: "Very often we
travel front New York to the Ilawaiian Islands quickly -
from station to station-by means of the little tuning -knob
which operates the electrically -lighted dial. The Metrodyne
Single Dial Set is much easier to operate than any radio set

ever seen."
We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon brings
complete information, testimonials. wholesale prices.

nil our liberal 30 days' free trial Offer.
ismiadiMM ..... M .......... MIMS.

METRO ELECTRIC COMPANY
2161.71 N. California Ave., Dept. 167
Chicago, Illinois
Centlemen:

Send me full particulars about Metrodyne 6 tube
;:nd 7 tube sets and our NI daps* tree trial otter

V a me

. fddress

If you are interested in AGENT'S prop -
1_1nsition, place an "X" in the square SO
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L. L. COOZCE
Chief Mashies,

g aigiebtevr Outfits

With me, you do practical work  at home.
You start right in after your first few lessons
to work at your profession in the regular way
and make money in your spare time.
For this you need tools, and I give them to
you - 5 big complete working outfits, with
tools, measuring inatru men ts, and a real
electric motor - 5 outfits in all.

It's a shame for you to earn $15 or $20 or $30 a week, when in the same
six days as an Electrical Expert you could make $70 to $200-and do it
easier-not work half so hard. Why then remain in the small -pay game,
in a line of work that offers no chance, no big promotion, no big income?
Fit yourself for a real job in the great electrical industry. I'll show you how.

Be an Electrical Expert
Earn $3,500 t0 $109000 a Year

Today even the ordinary Electrician-the "screw driver" k:nd -
is making money-big money. But it's the trained man-the man
who knows the whys and wherefores of Electricity-the Electri-
cal Expert-who is picked out to "boss" the ordinary Electricians
-to boss the big jobs-the jobs that pay $3,500 to $10,000 a year.
Get in line for one of these "Big Jobs." Start by enrolling now
for my easily learned, quickly grasped. right -up-to-the-minute,
Spare -Time Home -Study Course in Practical Electricity.

Age or Lack of Experience
No Drawback

You don't have to be a College Man; you don't have to be a High
School Graduate. As Chief Engineer of the Chicago Engineering
Works, I know exactly the kind of training you need, and I will
give you that training. My Course in Electricity is simple, thor-
ough and complete and offers every man, regardless of age, edu-
cation or previous experience, the chance to become, in a short
time, an "Electrical Expert," able to make from $70 to $200 a week.

Your Satisfaction Guaranteed
So sure am I that you can learn Electricity-so sure am I that
after studying with me, you, too, can get into the "big money"
class in electrical work, that I will guarantee under bond to re-
turn every single penny paid me in tuition, if, when you have
finished my Course, you are not satisfied it is the best investment
you ever made. And back of me in my guarantee, stands the
Chicago Engineering Works, Inc., a two million dollar institution,
thus assuring to every student enrolled, not only a wonderful
training in Electricity, but an unsurpassed Student Service as well.

Free Book on Electricity

Pay Raised
150%

"I was a dumbbell In elec-
tricity until I got in touch
with you, Mr. Cooke. bu
now 1 have charge of a bir
plant including 600 motors
and direct a force of : Iin,
-electricians, help, r
Mysalary has gone up
than 150%."
CEO. 1LLINGWORTH,

63 Calumet Road,
Holyoke, Mass.

e" oo ratne' "an is t e"Brg 'ay

I want to send you my Electrical Book
and Proof Lessons, both Free. These
cost you nothing and you'll enjoy them.
Make the start today for a
bright future in Electricity.
Send in Coupon - Now!

L. L. COOKE,
Chief Engineer

Chicago
Engineering Works

2150 Lawrence Ave.
Dept. 2, Chicago

Get Started Now! / L. L. COOKE, Chief Engineer
Chicago Engineering Works,

Mad Coupon II Dept. 27 2150 Lawrence Ave. Chicago
Send me at one., without obligation your big illustrated

hook and eomnkts details of year Porno Study tour-  in
1.1oetrielty, includingyour outfit and empldynient service offers.

S7oo in 24 Days
"Thanks to your Interest -
lag Course 1 made over $700
in 24 days in Radio. Of
course, this lea little above
the average but I run from
$10 to NO clear profit every
day, so you can see what
your training has done for
me." FRED G. MeNARB.
7 W. 16th St.,Atlanta, Ga.

$20 a Day
-for Schreck

eel
<  0,Azidress.

-Coo my name as a rufvr-
enee and depend on me as a
tweeter. The biggeat thing I
er did CM. answer your ad-

rtisement. I ens overarm
better than ;600  month from
my own bueinims now. I used to

mate Sid sweet."
A. SCFIRECIC,

I 1.hoenze Arizona

GET

REEMYF
BOOK

Name

Occupation
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"They last twice as long as
the smaller Batteries

of equal voltage"
"THAT'S a pretty broad statement,
Tom. Won't you have to make it
conditional on the number of tubes in
the set or the use of the new power
tubes?"

"No, sir! Under the same operat-
ing conditions-whether you use four,
five tubes or more, whether you use a
power tube that uses up to 135 volts,
the Eveready Heavy -Duty No. 770 or
the even longer -lived Eveready Layer -
hilt No. 486 will last twice as long as
the smaller sized 45 -volt batteries."

"Well, they ought to, they cost
more."

"Yes, about a third more-but last-
ing twice as long, they cost much less."

"Your arithmetic is good, Toni, but
if that's so, when I bought my set why
did the dealer equip it with the smaller
Eveready 772's? Why didn't he put
in the Eveready Heavy -Duty Bat-
teries?"

"He probably thought he was (loin:,
Non:: A "C" battery gives a quality of retention
unobtainable without it and greatly increases the life
of your "B" batteries.

you a favor-making your first invest-
ment cost you a little less. That little
difference looks like a lot to a good
many folks who are buying their first
set, equipped with tubes, loud speaker,
'A' and 'B' batteries and everything."

Heavy -Duty batteries last twice as
long as the smaller batteries of equal
voltage. Eveready Heavy -Duty Bat-
teries are the great contribution that
the world's foremost electro-chemical

LEFT - r -
cad o Lay, bin

No. 486.

r -
rndy Dry
Radio
Battery, I

cotta.

EVEREADY
Radio Batteries

-they last /urger

laboratories has made in "B" battery
econoin.-, dependability and satisfaction.

Dry "B" batteries give a noiseless
current, pure D. C. (direct current),
the kind that is essential if you prize
pure tone.

Send for booklet, "Choosing and
Using the Right Radio Batteries,"
which we will be glad to send you
upon request. This booklet also tells
about the proper battery equipment for
uie with the new power tubes. There's
an Eveready dealer nearby.

Manufactured and guaranteed by

NATIONAL CARBON CO., INC.
New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour -
9 P. M., Eastern Standard Time, through
s!ations:

tr-Nra, York
wime-Prorsdentc
wEEz-Hoston
WTV.-Worersirr

r r -Philadelphia
1VGR-Bu Rale
ttc4E-PsttsburOs

xsp-

wsm-Cincinnati
WTAII-Clerdand
w5'-g-Detroit
WWI-Chicago
%WC-Doren port

J

weC°1 SI. Paul
.t,r. Louis
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SCIENCE and INVENTION READERS' BUREAU
TEAR ALONG THIS LINE

Time and Postage Saver
IN

every issue of SCIENCE AND INVENTION you
undoubtedly see numerous articles advertised about

which you would like to have further information.
To sit down and write an individual letter to each of these
respective concerns, regarding the article on which you desire
information, would be quite a task.
As a special service to our readers, we will write the letters
for you, thus saving your time and money.
Just write the names of the products about which you want

information, and to avoid error the addresses of the man-
ufacturers, on the coupon below and mail it to us.
If the advertiser requires any money or stamps to be sent to
pay the mailing charges on his catalog or descriptive literature,
please be sure to enclose the correct amount with the coupon.
NVe will transmit to the various advertisers your request for
information on their products.
This service will appear regularly every month on this sam7
page in SCIENCE AND INVENTION.

TO. READERS' SERVICE BUREAU,
S&I 10-26 EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.

FROM WRITE YOUR NAME and ADDRESS HERE:
NAME
ADDRESS CITY, STATE

Gentlemen: Please advi.:e the firms listed below that I would like to recieve detailed information on their product as
advertised in the issue of SCIENCE AND INVENTION.

This form should not he used for technical questions.

NAME ADDRESS
(Street-City-State)

List here specific article on
which you wish literature.

If Catalogue
of complete
line is wanted
check in this

column.

Check here Your Dealer's Name
if you are
a (lea!er Address
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Dr.T.O'Conor Sloane
will teach xvia.
CPIEMISTRY

Right in your own home

Good Chemists Command High Salaries

If

T. O'cONOlt SLOANE.
A. It.. A.NI., LL.D.. Ph.D.

Noted Instructor, Torturer and
Author. Forms riv Treasurer Ameri-
can Chemical Society and a Kee -
Deal chemist with many well known
chlesements to hi". credit. Not

only has Dr. Sloane taught chemis-
t.> in Um chi ,-Itiont but he was
na. in any veers engaged an com-
mercial chemira, work.

I:1,111,11 -W firms of all kinds pay tempting salaries to get
the right men. Salaries of $10.000 to $12,000 a year are not
unusual for chemists of exceptional abilities. Chemistry
offers those who are ambitious and willing to apply them-
selves conscentiously the greatest opportunities of any vo-
cation. Why he satisfied with small pay and hard. thankless
work-learn the profession of Chemistry and yo"tr salary will
depend only upon your own efforts and your own abilities.

The work of the chetnist is extremely interesting. If you
are fond of experimenting. if you like exciting and fasci-
nating work, take up Chemistry. To the man who is dis-
satisfied with his present job, to the young man just deciding
on his life work, Chemistry holds alluring charms, and count-
less opportunities. If you want to earn more money, the
way is open through our course in Chemistry.

NOW IS THE TIME TO
STUDY CHEMISTRY

Never before has the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakened
the United States to the need of trained chemists and chemi-
cal engineers. Everywhere the demand has sprung up. In
factories. mills, laboratories, electrical shops. industrial
plants of all kinds, chemistry plays a vital par: in the con-
tinuation and expansion of the business. In every branch
of human endeavor the need for chemists has arisen. No
profession offers such alluring opportunities and the next

ten years are going to show the greatest development in this science that this country has ever seen.
Those who have the foresight and ambition to learn chemistry now will have the added advantages
and greater opportuniti, afforded while the chemical field is growing and expanding.

You Can Learn At Home
NO PREVIOUS SCHOOLING NEEDED

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home
study course written by Dr. Sloane himself is practical, logical and remarkably simple. It is illus.
trated by so many experiments that are performed right from the start that anyone. no matter

how little education he may have, can

Experimental Equipment Given
to Every Student

the give to every student without additional charge. this
chemical equipment Including fifty pieces of laboratory appara-
tus and supplies and thirty -nine different ellealleals and re-
agent, The fitted heavy wnnden hot serv, not only as a ease
for the outfit hot also as a laboratory accessory for performing
rounee, eying Intents. Full Partiettlars about this aPerial
feature of our course are contained In our fr, e book "Oppor-
tunities for l'hendo. "

thoroughly understand every lesson. Dr.
Sloane teaches you in your own home
with the same individual and painstaking
care with which he has already taught
thousands in the class room. Re will,
in addition, give you any individual help
you tray need in your studies. This per
sonal training will be of inestimable value
to you in your future career.

What Well -Known
Authorities Say
About Our Course
From Hudson Maxim.

"Dr. Sloane has done a mu. .1-z..,11,1
work In a much better way than any
thing of the kind has, heretofore. bets
dote.

"Dr. Sloane has a remarkable faculty
of presenting Science for self -instruction
of the student in such a clear and un-
derstandable way as to be most readily
grasped and assimilated.

therefore. unreservedly recommend
and place my highest Indorsement on his
work."

From Dr. W. W. de Kerlor,
-I can not recommend your course too

highly and I congratulate both you and
Dr Sloane on same."

From John A. Tennant.
Thls is something which has long

been needed. Your long experience in
the teaching of chemistry . . assurance
that the course will be practical as well
as plain to the untrained students."

What the Students Say:
"Your course Ilea been worth 8.50.0m

to my concern."
"This is just like reading some fa.-

eirmting fiction 'Ma.--I hare just been made Assistant
ch.mitt of my concern."

-Your cr. ante is lust what a person
wants to start In the wonderful science
of Chemistry."

-I find that your course is very In -

Westing. I wait patiently far the next
lessen."

"I find the study of chemist,- moro
and more interesting at every te-con and
ym may be sure that I an, get f in Into
studying habit even more than I ever
did even in my school days."

"I like the lessons so murk that I hon-
est., would not sell them for many times
their price."

"I am taking this opportunity to express
my satisfaction with your chemical insson.."

"I now have fine position as chemist
at the Du Pont Dye Works. It was thru
your course alone that I have been ao

successful.""I have written to different people
about your course and they speak very
highly of same""If I don't learn tt Isn't your frill for
I end that your lessons contain a whole
lot "
( . add,r.c.,;

DIPLOMA AWARDED TO EACH GRADUATE
Upon graduation each student is awarded out Diploma in Cheinistry, cer-

tifying that he has successfully completed his studies. Your name on this
certificate will be a source of pride to you all your life. as well as an aid I.-,

obtaining a position in Chemistry.

Easy Monthly Payments /
You do not have to have even the small price of the course to start.
You can pay for it in small monthly amounts or earn it as many others *** INSTITUTE

L
are doing. The cost is very low, and includes even the Chemistry
outfit-there are no extras to buy with our course. Write us and i OF NEW YORK* Home Extension.letus explain how you can qualify for a trained technical posi
tion without even giving up your present employment. ire

Division 10
66 -S -West B'way

New York City
Besides furnishing the student with his Experimental Please send me at once

Equipment, we are making an additional special without any obligation on n

offer for a short while only. You owe it to yourseli van. your free Rook "Opporton,
tits for Chemists " anti foil parto find out about it. Write today for full info:, iff# ticulan about the Ear;erimental Etlitit

mation and free book. "Opportunities for a men, given to rye', student. Also please
Chemists." Send the coupon right now while j tell me about your plan of Payment and
it is fresh in your mind. Or just write your special Mt day offer.
your name and address on a costal and de
mail it to us. // NAME

/ ADDRESS

S 8: T. Oct.

...  ....

ili
CITY STATE

SPECIAL 30 DAY OFFER

Don't Wait Mail the Coupon NOW!
CHEMICAL INSTITUTE of NEW YORK, Inc.

66-S WEST BROADWAY Home Extension Division In NEW YORK CITY
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HERE'S WORK THAT IS
ALMOST ROMANCE!

Now Owns a Radio
Store

"The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa-
tion and repairing. To your
course I owe all my success in
the Radio profession." A. J.
Ommodt, Bowman, N. Dak.

Controls First Car by
Radio

"I operate the portable broadcast,.
i ng station in rear car, driving
front car by Radio control. Will
operate this car from New York to '
' Frisco -13 months trip. Then we
take the car around the world-a
three years' tour. I owe it all to
you." Leo Paul, New York City.

You Can DoWhat
Thesdien Did !

/WillTrainYou at 'Nome
taillaBigRgyltadioJob

Get into the great new Big -pay Industry-Radio. If
you're earning a penny less than $50 a week, clip
coupon now. Send for AMAZING FREE BOOK,
"Rich Rewards in Radio." Why go along at $25 or $35

or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. I.

trained men are doing it-why can't you? I'll train you just
as I trained them-just as I trained the men whose letters

you see on this page. I'll teach you quickly at home in
your spare time to be a Radio Expert, and draw down big

CliteSe
money for the easiest and most fascinating work in the

Instrument.; world.

Given FREE of
Extra Cost -
All instruments

shown here and others
sent to all my students free of
extra cost under short time
special offer. Clip coupon now
-find out all about this big un-
equalled offer while you still have
time to take advantage of it. This
training is intensely practical-these
instruments help you do the practical
work.

My Radio Training is
the "Famous Course
That Pays for Itself"

Make more money quick when
you take up this practical course.

I show you how to in-
fauft,..1 crease your earnings almost

from the start of your cours e
throngh practical pointers I
give you,

Howard B. Luce of
Friedens, Pa., made $320 in 7
weeks during his spare time.
D. H. Suitt of Newport, Ark., writes
"While taking the course I earned in
spare time work approximately $900."
Earl Wright of Omaha reports making
$400 in a short time while taking his course
-working at Radio in his spare time only!
Sylvester Senso, 207 Elm St., Kaukana, Wis.,
made $500. These records not unusual-these
men are a few of hundreds.

$70 in one Day
for T. M. Wilcox
"I am in business for my-
sel f and recently made I
$70 In one day. I was an !
electrician of rich experi-
ence and was occupying a
splendid position as tele-
phone superintendent
when I enrolled NV I th your
course believing it would
open up greater oppor-
tunities-have not been
disappointed. Estimate
that Radio will be worth
tens of thousands of dol-
lars to me in the next few
years." T. M. Wilcox,
Belle Island, Newfound-
land.

$50 to $250 a Week as

And when you graduate, my big Free
Employment Department helps you get the job.
You get just the same preparation and assistance
toward success we gave C. C. Gielow, Chief Operator
of the Great Lakes Radio Telegraph Co., E. W. Novy,
Chief Operator of Station WRNY, Erle Chambers.
Radio Engineer for Stewart -Warner, J. E. Fetzer,
Chief Engineer of Station WEMC. The National Radio
Institute, established 1914, today offers you the same
opportunity these men had under a bond that guarantees
you full satisfaction or money refunded. It's your big
chance to get into the great Radio field-mail coupon TO-
DAY for my big Free Book and proof I

a RADIO EXPERT
It's the trained man, the Radio Expert,

who gets the big jobs of this profession-
paying $75, $100, $200 a week and up. Free book
gives all the facts. Every day N.R.I. trained
men are taking good places in the Radio field-men
like you-men like those whose stories I show you

here. You can prepare just as they did by new prac-
tical methods, learn right at home in your spare
time. Lack of experience no drawback-common

schooling all you need. Our tested clear methods
make it easy for you. We guarantee to train you

successfully. Big Free Book contains all the
proof.

Clip Coupon Now
for FREE BOOK

Most amazing book on Radio
ever written-full of facts and
pictures-tells all about the great Ra-
dio field, how we prepare you and
help you start. You can do what
others have done-GET THIS
BOOK. Send coupon today-no

obligation.
J. E. Smith, Pres.

NATIONAL RADIOINSTITUTE
Dept. -NIX 5

Washington, D. C.

Originators of Radio'HomeStudy Training-
JUL-Assn With WIIAla

Chicago
"Accepted a position with the
Chicago Daily News Station WM-
AQ. My Income practically dou-
bled, thanks to your fine course. I
handle all consultation also do op-
erating." Keith Kimball, Station
WMAQ, Chicago, Ill.

Promoted to Rig Job
"Just been made Sales Mana-
ger of this Radio firm-re-
ceived a very good increase
in pay. Up to present
have been getting salary
which in 3 months en-
abled me to purchase a
new car.." R. Jones
Bay City Mich.

Chief Engineer
Station WEMC

"Please communicate with my
two junior operators here who
want to increase their knowl-
edge of Radio. Being a grad-
uate of your. course I know
they could do nothing better
for themselvea than study it
for it is the way to success
in this profession." John E.
Fetzer, Chief Engineer, Sta-
tion WEMC. Berrien Springs,
Michigan,

noto s owe Graduate
F. Spadoni in his own
Radio store at Chicago,
Ill. "Tour course gets
the credit," says Spadoni.

RICH REWARDS b.RADIO

MAIL THIS MOW .
J. E. Smith, President
NATIONAL RADIO INSTITUTE
Dept.MX5 Washington, D. C.

Dear Mr. Smith: Without obligating me in
anyway, send me your free book "Rich Re-

wards in Radio" and all information about your
practical, home -study Radio course.

Name Age

Street Address

Town State
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"Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact" - -  HUXLEY

THE ASTROLOGY HUMBUG
By HUGO GEKNSBACK

0
NE would think that in an enlightened age, such as we are
pleased to call our present era, Astrological nonsense should
have disappeared from the face of the earth long ago. The
reverse is actually the fact, and Astrology is gaining sup-

porters in a rather large strata of the public all over the world, who
are preyed upon by these modern soothsayers and fakers in general.

Astrology originally was the science from which our present
Astronomy sprang. but Astrology itself has long been discredited
by science, as well as the better -educated classes. Astrology is a
pseudo -science that feeds upon suderstition and encourages it.
Summed up in a few words, it may be said that Astrology is a super-
stition according to which the stars are believed to affect the destiny
of human beings.

Just how the stars are supposed to affect humanity, no astrologer
has ever ventured to say. The niodus operandi of the so-called
"horoscope" is usually that the more or less exact date of birth is
connected in some way with the planets and constellations in general,
but just what this connection is, no one has ever ventured to state,
except vaguely.

For instance, take the planet Venus. a body roughly as large as the
earth. We are asked to believe that this planet will exert an effect
upon a person at birth. Why exactly at birth? Why not before
birth, and why not after birth? The astrologers remain silent on
this.

It is ludicrous for any intelligent person to believe that a heavenly
body, a great distance removed, can have any effect whatsoever,
whether gravitational. electro-magnetic, or psychic, on us little
human beings, and there has never been a good reason advanced why
this should he so. If a being of flesh and bone is affected, why not a
horse-why not a 14.,rilla-why ma a whale? They should all be
affected in the same manner.

Furthermore, if the astrologers are right, then every human being
born at the same instant all over the earth should have exactly the
same horoscope and the destiny of each should be exactly alike. This
alone should convince any reasoning human being that everything
contained in Astrology is Simon pure piffle, because every one knows
that twins born at the same time, and people horn at the same instant
have entirely different careers and destinies. Some turn out to be
eminently successful. Others become criminals, etc.

Then, too, astrologers, since olden times, have been careful to
veil their language in such a manner that different "deductions" and
interpretations can he made. The phrase. "You will make a jour-
ney," may be taken to mean a street car ride of six blocks, or it may
refer to a trip to the other end of the world. We find the same
thing all the way through the so-called "horoscopes"-always vague.
always indefinite. If Astrod.gy were an exact science, it would he
possible to give exact data, which, of course, is never forthcoming,
and moreover never will.

In the meanwhile, a large horde of astrologers and near -astrolo-
gers prey upon credulous souls whose intelligence rating, as a rule, is
not very high. or who, otherwise, are so superstitious that their reas-
oning is thereby deadened. And let no one
think that astrologers are not well paid.
The price of horoscopes in this country

 varies anywhere from $5 to $300, depend-
ing upon how much these fakers can extort
from their victims.

If Astrology were a harmless sport, no
one would find fault, but the trouble is that
astrologers actually confuse these simple
mortals by preying upon their fears, and are
often actually successful in doing great dam-

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover
OF SCIENCE & INVENTION.
LOOK FOR THE GOLD COVER

every month!

t.ge to their clients. For instance . a client will be told that between
October 1st and 8th the stars will be "against" him and he must not
engage in any business contracts. What happens? The plan, actu-
ally believing such nonsense, is. afraid to go ahead with certain
tentures that he might otherwise have undertaken, and in more than
one case he has been the loser on this account. Auto-suggestionin-
duced in these victims also does great michiel, and for the time
being retards whatever progress they may be making in their lite
work.

The trouble so far has been that astrologers cannot be appre-
hended by law, for the reason that they arc careful nut to be
classed with fortune tellers. \\l'ose activities are illegal in many
states. They usually escape conviction for fraud, because they
do not tell your fortune, dut merely give you a "reading" trent the
suppitsed influence of the heat enly bodies.

And what about the predictions that never come true? We
never hear anything about these, although they are naturally in
the vast majority. el'o be certain, as in all things, an astrologer omit
in a while will strike a hull's eye. If you make enough guesses.
you are apt to be right once in a while, too. This is the nature of
things. Of course, if it happens, the astrologer is at once acclaimed
as a great personage, and through the course of years he will
accumulate enough evidence to :;how a quantity of "verified fore-
casts." Any shrewd astrologer who knows how to put his language
can twist a forecast around to make it appear that the prediction
was correct, but that can he dune with practically anything else.
You can stand on a street corner and make a pretty safe forecast of
how many automobiles will pass a given corner during the next hour.
Ii you have had a little experietce, you will come pretty close to
the facts. This is the law of at erages.

Dv the same law you can also forecast how many of a certain
group of pet Tie it ill reach a certain age, and again you will be able
to come close to the tignre. The life insurance companies and
many other institutions work on exactly such a plan, but none
of these would be willing to make an exact forecast for any one

On the other hand, most people never seem to consider the fact
that even if there were such a thing as a "verified forecast," this
would nullify itself for the following reasoning: Suppose it were
forecast that you would (lie in a railroad wreck on a certain date.
Naturally, knowing about the forecast. you would not go near a
railroad that day, if you knew that the forecast was scientifically
accurate. Consequently you would not be killed in a railroad
wreck that dos'. Therefore, it must be plain that the forecast can-
not he correct because the event does not take place as forecast,
and if it does not occur, it can not 11,,Id true, scientifically or
otherwise. The same logic mast he applied to all astrological
forecasts of this kind. If you know in advance what is going
to happen, you can take measures to prevent its occurrence, and if it
does not happen, the forecast is obviously wrong.

And if you still have doubts about astrologers, just give them
the names of a few deceased persons. and you will receive the

most remarkable horoscopes on nearly
every one of them. and even the best ones
will give you a good deal of amusement.

Also, please do not deceive yourself by
5 joining that chi,: of those simple mortals

who tell you glibly that they had th.ir
horoscopes taken. "just for fun, of course,"
all the while insisting that they know it is
a humbug. .Secr,fly they think "there may
be something to it after all." They may de-
ceive p,u. but not themselves.

1.1111,1,111/1

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from
4S7

Station WRNY on various scientific and radio subjects.



488 Science and Invention for October, 1926

Fig. 2. The photo above shows the effect of
tacking a number of the zinc leaves produced

in this process so that they indicate the feat-
ures in relief, as in sculpture.

THE possession of an artistic
photograph of a relative or a
friend is always a source of

Ceasure. It is placed in a carefully
c!:osen frame, put in a prominent posi-
tion, awl regarded with much sati,fitc-
tiou-but it is never more than a
p:iotograph. How much more pleas-
ant and flattering it would be to re-
ceive a beautiful portrait of bronze or
silver-even of gold-of a person who
isdear to you. Until now. only very
wealthy people have been able to in-
dulge their fancy by having a medal
engraved in their image; everyone else
has been limited to a common photo-
graph. Celebreties arc presented with
medallions in commemoration of their
activities, but not everyone has
achieved the honor of being immortal-
ized in bronze by a famous artist at
the expense of the State.

Now everything is changed. A
French inventor, )ti. Givaudan, has
iust constructed an apparatus which
makes possible the casting of as many

Lamp Housings-

Modeling
by

Photography
By LUCIEN FOURNIER

medals as may be required from a series of
photographic prints taken with the aid of a
motion picture camera. Although the appa-
ratus required is rather expensive, it is
nevertheless a probable source of a good in-
come to the operator. In place of going ti
the photographer's studio, as in the past, you
will go to the "photo -sculptor's" place of
business, and you will be able to order a

dozen medals of any size desired and of as
precious a material as the purse will allow.

For the benefit of those of our reader,
who would like to know how the thing is
done, we are going to say a few words
about the apparatus.

Look first at Fig. 2. This represents a
gentleman who might very well figure in a
museum of ethnography-he seems very
thoroughly tatooed. This tatooing, however,
is a result of a particular method of photo-
graphy.

IMAGE ON
GROUND GLASS -

TO MOTOR

CUTTER POUTS
OUT PROFILE IN LENS
THIN ZINC SHEET

Fig. 5. The pantograph ap-
paratus which is employed to

FILM
CONTAINING

transfer the image from the
ONTAINING
PROFILE

motion picture film to the
zinc leaf. The arrangement CONDENSING
of the apparatus may be eas-
ily changed to permit en- LIGHTENS

largement or reduction of the
image.

Light Boxes

Motion Picture Camera

Coiinter
Weight

Fig. 4. The accuracy with which the appara-
tus performs its function may be seen upon
inspection of this portrait bas-relief. The por-
trait may be produced in any of the usual

metals, or a cast in plaster may be made.

Imagine that the head has been cut
up into slices, that each slice has been
photographed separately, the skillfully
cut-out profiles have been placed one
upon the other ; we have then an exact
reproduction in relief of the subject.

The procedure which we have just
indicated is hardly practical or advis-
able in making a medal; but if we may
not cut the head into slices, we may
easily photograph it by successive
"slices" if we possess the necessary
apparatus. It is this apparatus which
NI. Givaudan has invented, and which
is seen in Fig. 1. VIM will probably
say that it is an instrument of torture
resurrected from the most barbarous
epoch in the history of humanity, but
the "patient" doesn't appear to stiffer
-he is simply posing before the lens
of a motion picture camera. He is
seated upon a bench tvhich rolls on
two rails and which MATS him in spite

of himself as the camera
operates. The five large
tubes, in the form of a
star, which surround him
each contain a powerful
electric light at their
outer extremity. T h c
light front these lamps
brightly illuminates the
head of the subject ; but
we have said that it is
necessary to photograph
the profile by successive
slices or layers. Nothing
c,aild be more simple.
You see that the head is
surrounded by an iron
strip; this strip serves to
cast a shadow on the
head in such a manner
that we may obtain a ser-
(Coneinued ',age 561)4-
Fig. 1. At the left is seen
the motion picture camera
used in this process, with its
accessory apparatus. The en-
tire machine is controlled
from the center switchboard.

Fig. 3. At the right are sev-
eral of the photographs taken
by the motion picture camera
at different stages of the pro-
cess. This shows the appear-
ance of the motion picture
film before the image is trans-

ferred to zinc.
-110010-4.
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Houdini Outdoes Fakirs
Houdini-The World's Most Fantou,
Handcuff King, Proves That There Is
No Trickery in Remaining in a Sealed
Coffin for One and a Half Hours.
Claims Cataleptic State Unnecessary.

rOR quite a few months a Hindu fakir, Rah -
A' man Bey, has been demonstrating his pow-
ers of producing uncanny effects. He
entered a cataleptic state, would have hin,
buried in a coffin for from ten minutes to half
an hour or thereabouts, and then would receive
the attention of scientific men who would write
up the "phenomenal feats." Harry Houdini,
known throughout the world, demonstrated to a
body of scientists and physicians that he could
duplicate, and in fact do even more than the
Hindu fakir without entering the cataleptic
state, and thus proved that no man is super-
human. Houdini remained in a sealed coffin

for one hour,
thirty-one min-
utes and thirty
seconds, surpass-
ing the stunt of
the Hindu mystic.

1-`11E photo above shows Harry Houdini
stepping out of the casket at the close of

the experiment. The one at the left shows
the size and arrangement in the casket, and
the one below is a picture taken in the Hotel
She:ton pool with the casket submerged.

Scientifically this experiment is of great
value. It demonstrates that miners could
remain underground in a closed area or that
men could survive in a submarine muc'i
longer than was at first supposed, if they
will keep their wits about them. During
one hour approximately twenty-nine cubic
feet of air is breathed. Approximately one
and a half cubic feet of oxygen is absorbed.
and one and a quarter cubic feet of carbon
dioxide is excreted. Pulse on opening cas-
ket was too high to count and about 90 sec-
onds later dropped to 142. No objectionable
stuffy odor was noticeable. When the covers
of the coffin were removed, the air rushed
in violently, showing that the carbon diox-
ide did not replace the oxygen absorbed.
In sand pit burials there is a sufficient amourt
of air penetrating between the grains of
sand to permit of life over many hours.

DR. HEREWOOD CARRINGTON x% rote
about Rahman Bey in the following

terms in a newspaper article. "All medical
authorities agree that it is impossible for a hu-
man being to live more than three to five
minutes in a sealed coffin." Yet Houdini en-
tered a sealed coffin at the Hotel Shelton pool
and he remained therein for one hour, thirty-
one minutes and thirty seconds, thus proving
to Dr. Carrington that he is not an authority
on medical subjects. Houdini disclaimed the
exercise of any super -natural power and stated
that every normal human being could get in
the same coffin and stay there as long as he
(lid, if the individual took care to breathe
lightly and did not exert himself. Two editors
of SCIENCE AND INVENTION Magazine carefully
examined the casket before Houdini entered the
same, and can attest to the fact that there was
absolutely no deception practiced. No oxygen
in any sealed containers entered the coffin. No
air could get in. Houdini stripped, donned a
bathing suit, and entered the casket, after
which the cover was soldered in place. The
caps were screwed on and then the entire cas-
ket was sunk into the pool. Weights were
applied and men stood on the cover to prevent
the casket from floating. Communication was
bad with Houdini by means of a telephone and
a signal bell. The editors placed a thermometer
in the casket. It read 99.2 at maximum.
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Was Noah's Ark Possible ?
. . . In the six hundredth year of

Noah's life, in the second month. the seven-
:eenth day of the month, the sante day woe
all the fountains of the great deep broken up.
ond the windows of heaven were opened.

"And the rain was upon the earth forty
days and forty nights.

"In the self same day entered Noah, and
.N'hent, and Ham. and JaPheth, the sons of
Noah, and Noah's wife and the three wives
of his sons with them, into the ark:

The diagram above, showing cross-section of
fiach's ark, will give an idea of the amount of

headroom and floor space available.

"They, and every beast after his kind, and
all the cattle after their kind, and every
creeping thing that creepeth upon the earth
after his kind, and every fowl after his kind,
every bird of every sort.

"And they went in unto Noah into the
ark, two and two of all flesh, wherein is the
breath of life."-(Genesis 7:11.)

THIS immortal quotation has always
given rise to more or less of puzzlement
in the minds of modern students of the

Old Testament. How, you ask yourself. couH
Noah get all the animals, all the birds, all the
insects into the ark and then store away
enough food for this multitude and for the
eight human passengers to last them three
hundred and forty-six days? Yet it is all
not quite so fantastic as it seems.

We are indebted to a keen student of
Bible lore, Rev. J. Fleming Atkins of Ram-
sey, N. J., for a quantity of interesting
information which he has compiled from
Biblical records with the intention of show-
ing that the Biblical account of the ark and
its contents is quite plausible.

The actual dimensions of the ark are
mathematically stated in Genesis 6, 15 and
16, where they are given as: length. 300
cubits ; width, 50 cubits ; depth. 30 cubits.
Translated into modern terms, we have
length, 450 feet; width, 75 feet: depth, 45
feet. Three stories or decks are specified.
each story being-after allowing one foot
for the flooring -14 feet high. Multiplying

450 by 75 gives us 33.750 square feet of sur-
face per story, total 101250 square feet of
floor for the entire ark. This is slightly

The average
size of animals
is about that of
a common
house cat. For
each of the ani-
mals in the ark
we have re-
served ten sq.
ft. of floor
space and four-
teen feet of
headroom. In-
spection of the
drawing at the
right will make
it plain that
more than suf-
ficient room is
provided.
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Our artist's impression of the way Noah probably pla,e,i the animals may
not suit your ideas on proper housing, but a glance at the drawing above

more than two acres. According to the
best modern tonnage space rating, which
allows about 1,000 pounds per square foot
of deck space, a conservative estimate of
the tonnage of the ark would be 32.000 tons,
with possible extreme rating of 42,400 tons.
The R.M.S. "Mauretania," rated at 30,969
tons; offers a modern comparison.

Dr. Alfred Russel \Vallace, in his "Geo-
graphical Distribution of Animals." tells
us that there are about 1.700 species of ani-
mals, 10,087 species of birds. 987 of rep-
tiles, and approximately 100,000 of insects.
The Bible tells us that at least two speci-
mens of each species were included in the
roster; in some cases seven pairs were listed.
Now, the question is,
how (lid Noah house
all these creatures in
the ark?

The steamers that
carry livestock out
of New York City
allow about 20
square feet for each
cow. We must con-
sider, however, that
the animals of the
earth vary mach in
size. Dr. Wallace
gives the average
size as that of the
common house cat,
so we will take this
as the average for

help you to visualize one of the possible methods which might have
been employed by the builders to provide space.

the animal species. There are 33,750 square
feet to each floor, so we will put the animals
on the first floor; 3,400 animals would have
nearly 10 square feet each, and considering
the average size we have agreed upon, that
would be quite a palatial cabin. Of course we
must allow for a great deal of food storage,
but remember that we are considering only
one layer of animals and the rest of the 14 feet
of head room may be used to store the food.

The second floor we will allot to the in-
sects and reptiles, for themselves and their
food supply. In this space of 33,750 square
feet we must place 200,000 insects and 1.974
reptiles. The insects of course average very
small indeed, and the reptiles only slightly

Tar aTa very co npared to a modern . 1., .Mer as you will see from above
drawing. The ark with its feet of length is just about half as long as the "Leviathan."

larger. Computation shows us that we h ve
about one -sixth of a square foot for ea.:11,
that is, about 24 square inches. That should
certainly be plenty of space.

We have remaining the entire upper or
third floor for Noah and his family of seven,
with 20,174 birds to sing for them. The
birds would average very small, since the
smaller species predominate, but we can al-
low about 1% square feet of floor space
for each to call his own, so the larger birds
should be able to find plenty of room.

It seems incredible, even after reading these
figures, that a pair of each of the world's
creatures could be housed in a vessel con-
siderably smaller than the average trails -

Atlantic steamer.
We have, however,
the evidence of the
measurements given
in the book of Gene-
sis and the testimony
of mathematics t.)
assure us that the
ark may be more
than a legend.

" . . . .And in
the second month . on
the seven and twen-
tieth day of the
month, was the earth
dried. And G n d
.cpake unto .Vooh,
saying. "Go forth of
!he ark . . . ."
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How Byrd Found North Pole
By WILLIAM P. SULLIVAN
AERONAUTICAL ENGINEER

The method employed by Commander Byrd and Floyd Bennett in locating their positions while
navigating their aerial course from Spitzbergen to North Pole and return.

ASUBJECT of great interest and yet
very much of a mystery to most
people is the method employed by
Commander Byrd and Floyd Bennett

in locating their positions while navigating
their course by air from Spitzbergen to the
North Pole and return.

To describe in a few simple words the
many methods and instruments used in
navigation would be difficult and since navi-
gation for aircraft up to the present time
has been in an undeveloped state as compared
to the navigation of the sea and land, though
similar in theory, a brief description of air-
craft instruments and methods will be of
interest.

Aerial navigation is a science by means of
which aircraft are guided from one point
to another above the earth's surface. In
practice the pilot or navigator makes use of
a number of different methods which enable
him to follow his course and to determine
his geographical position from time to time
during the progress of the journey. In
aerial navigation readings must be made
more often and more quickly calculated than
on sea or land because of the increased
speed of the airplane. The rapid change in
position of the airplane also makes readings
with instruments difficult and inaccurate,
making a number of rapid readings neces-
sary, sometimes as many as six and the
average taken, in order that readings having
too great an error can be easily detected and
omitted.

Ordinary navigation air at present
consists of simple piloting. The pilot follow-
ing a course and determining. his positions
by reference to distinctive landmarks,
usually identified by reference to maps or
charts. In a great many cases a course is
followed simply by "dead reckoning." This
consists of deducing the position from the
direction and rate of travel. This method of
course is inaccurate due to the inaccuracies
of the instruments which determine speed or
indicate direction. Under ordinary conditions
on very short flights this method is suitable,
but on longer flights entirely unreliable. This
is especially so when high altitude is
essential on the course, because of the un-
known speed and direction of the air cur-
rents with reference to the ground. In any
case the only reliable method of checking
positions accurately is by astronomical ob-
servations, special compasses or radio bear-
ings.

For purposes of air navigation the astro-
nomical method offers the best advantages
and has been reduced to a science through
years of study in marine navigation. The
method may be used by day or by night
whenever the heavens are visible. It's
practical application is simple and results
can be obtained in a very few minutes. How-
ever, certain limits restrict its use. such as
clouds at high altitudes, but the most serious
restriction lies in the fact tb:it in general
only the sun can be seen in the day time and
a complete determination cannot he made
without the use of instrument.: other than
the sextant. Most of the instruments used
are similar to those used in marine naviga-
tion. changes being made to suit conditions
met with while flying. Astronomical obser-
vations are now made with an improved type
of bubble sextant designed for rapid read-
ings, special compasses measuring the
strength and direction of the earth's mag-
netic field while radio hearings are deter-
mined by the strength and direction of radio
waves from stations on the ground. How-

ever, the theory of determining position by
astronomical observations must first be un-
derstood.

The earth's surface and the heavens may
be considered as two concentric spherical
surfaces rotating with respect to each other,
the heavens being at an infinite distance
from the center. The relative position of
the earth and heavens is determined by the
time of day and day of the year. The axis
of rotation, passing through the earth's
poles, meets the celestial sphere at the
celestial poles; and the plane of the earth's
equator intersects the celestial sphere in the
celestial equator. Planes passing through
the poles intersect the sphere in great circles,
which are called meridians. Similarly planes
parallel to the equatorial plane determine
small circles, known as parallels.

PROBABLY
there have been

more questions asked as to how
Commander Byrd and Floyd Ben-
nett navigated their aerial route to
the North Pole and return, than all
others. In the accompanying ar-
ticle Mr. Sullivan has endeavored to
make as clear as possible the astro-
nomical method utilized by these
two intrepid flyers in their remark-
able flight to the North Pole and
return. Mr. Sullivan is a weLl-
known aeronautical engineer and
has had a great deal of flying and
design experience both in connec-
tion with dirigibles and airplanes.
The author interviewed Commander
Byrd as to the data here presented.
Our readers will remember the
author for many of the excellent
and authoritative articles which
have appeared in past numbers.

The location of any point on the earth's
surface is specified by the coordinate.; of
latitude and longitude. Latitude is the
angular distance north or south of the
equator measured on a meridian from zero
at the Equator to 90° at the poles. North
latitudes arc reckoned as positive and south
latitudes negative. Longitude is the angular
distance along the Equator east or west of
an arbitrary meridian measured in angular
units or units of time from zero to 180' or
zero to 12 hours, and positive or negative
according to w liether it is west or east. The
arbitrary meridian commonly used is that
of Greenwich near London. Longitudes
may also be measured by the angles at the
poles between the meridians, the zero meri-
dian being that of Greenwich.

Several systems of coordinates are used in
locating stars on the celestial sphere. In
one system declination and right ascension
arc used. declinations on the celestial sphere
being measured exactly as latitudes are
measured on the earth. Right ascension
corresponds to longitude but is measured
eastward from an arbitrary zero, the first
point of Aries, through the full circles of
360° or 24 hours. If the prime meridian be
taken as passing through the observer's
zenith, right ascension is replaced by hour
angle and a second system is obtained in
which the coordinates are declination and
hour angle. Other systems are also employed
but are not important for the purposes of
navigation.

A straight line from any star to the certer
of the earth will meet the earth's surface
in a point called the geographical position

of the star. If the star's declination and
right ascension at the time are known, this
point can be located in terms of latitude and
longitude. The problems of the navigator
consists of finding his geographical co-
ordinates by locating himself with reference
to the geographical position of one or more
stars.

In the drawing on the opposite page, which
is a representation of a portion of the earth's
surface, P is the pole, Z is the position of
the observer, and S is the geographical posi-
tion of the star. These points form the
vertices of a spherical triangle ZPS which
is known as the "astronomical triangle."
The angle at P is the hour angle, and the
angle at Z is the azimuth of the star. The
angle at S is called the parallactic or position
angle. The navigator in solving this astro-
nomical triangle is able to find his position
in latitude and longitude.

The altitude of a star is its angular eleva-
tion measured from the observer's horizon
towards its zenith. Therefore in order to
find the altitude of a star the navigator re-
quires some means for indicating his horizon.
A reference i:lte is furnished by a natural
or artificial horizon.

The level surface of the sea affords the
most convenient and accurate natural refer-
ence plane, if it is clearly visible. The
surface of the land, if not too rugged, pro-
vides an even more convenient horizon as
it is more sharply defined. But this natural
horizon is not always available, because
first of all it is of poor visibility at night;
and in most cases while flying at high
altitudes, it is obscured from view due to
haze and cloud formations and as the aviator
ascends it gradually disappears. With a
further increase in altitude a horizon often
reappears formed by an upper layer of fog
or haze. These natural horizons are formed
by atmospheric conditions and with the ex-
ception of the surface of the sea are in-
accurate, as the observer has no means of
determining whether or not they are truly
horizontal. Therefore the sextant is pro-
vided with an artifical horizon.

The bubble level is the simplest form of
artificial horizon and most convenient as
far as sextants are concerned, but care must
be taken to reduce acceleration errors, and it
can only be used accurately while flying at
uniform speed on a straight course while the
reading is checked.

Aircraft sextants while not in general
use, because of the scarcity of long distance
flights, are being developed for future air
travel, both for commercial use and in time
of war. The theory, construction and opera-
tion are similar to those of the marine sex-
tant, except for lightness and speed in opera-
tion. The angular field of view included in the
index glass is made as large as possible, and
the telescope is of low power and has a
large field of view and is made to quickly
change so as to observe with the naked eye.
The arc is very clearly graduated with heavy
lines and large figures.

The Byrd bubble sextant shown was
designed and used by Commander Byrd in
his North Pole flights and is an example of
this type of instrument.

The next instruments of importance are
the compasses. There are three types of
these instruments, namely, the magnetic
compass, the earth inductor compass and the
gyroscopic compass. The gyroscopic com-
pass has not yet been perfected for aircraft
use.

(Continued on page 557)
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The spherical triangle SPZ. called the "astronomical triangle". shows the
measurements used by Byrd to find the direction of flight. The use cf this

method of computation perrnitted 'he fliers to return to the point of de.
parture without the aid of any visible landmarks whatever.
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STROLOGY - that pseudo -science
which caters to the credulous and

is being expounded to
a greater extent every year by

quacks and would-be astrologers. We do
not mean to infer that all astrologers are
ivacks; some of them actually entertain the
false belief that there is some truth in
astrology and that it is not a pseudo -science
as classed by Webster. Although Webster
did not lay any claim to infallibility, his de-
finition of astrology is not only held but
supported by every modern scientist.

To say that the Editors of SCTENCE AND
INVENTiox Magazine have investigated as-
trology would be putting it mildly. But be-
fore entering further upon this subject, let
us understand exactly what the term astro-
logy means.

Although originally this term was applied
to the science of the stars and was synony-
mous with our modern inference of the word
astronomy. it is now restricted to that system
of predicting future events and particularly
the fortunes of men through the position of
the heavenly bodies. Generally the date of
birth of the individual whose horoscope is
to be drawn up is the all-important con-
sideration. The circle of the heavens is
divided into twelve equal parts, six above
the horizon and six below, which arc called
the twelve "houses." Through these houses
the planets move regularly and the planets
according to astrologers control each one of
the houses. By the relative positions of the
planets at the time of birth the horoscope is
drawn up. Further, the question as to
whether the planets are in conjunction or
opposition is also the basis of the astrologer's
calculat ion.

What. then. is this mysterious influence
which the astrologer claims affects the lives
of every person born not only in these
United States but also in the entire world?
The astrologers do not claim that there is
any definite known power; that would he
an absurd claim. I1 the force were gravity
then the pull of Mars on this earth ex -

$6,000.00
For Proofs of Astrology'

The Truth About
$6,000.00 For Proofs of

By JOSEPH H.

Above-the Holland Twins reproduced from a photograph in the October, 1923,
SCIENCE AND INVENTION Magazine, alike even to their finger tips. One
was a criminal and the other a business man. To the left. Tosefa Blazek, left
and her Siamese twin, Rosa Dvortck, horn at the same instant. The former
was married and has a twelve year old son. The latter is a spinster. What hap-

pened to the stars in this case? Why were they not both married?

pressed in square
inches would be nearly
infinitesimal. If it is
not gravity why is so
much stress laid on
conjunctions and op-
positions of planets?

Mars - our most
popular planet-exerts
a gravitational pull of
.000000000105 lbs. per
square inch on the sur-
face of this earth,
while the gravitational
pull of the Woolworth
Building at a distance

i------------------------

,.

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

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

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

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

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

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 53 Park
Place, New York, N. Y.

of one-third of a mile or about one
and one-half city blocks is .00000317 lbs. per
square inch. It is seen, therefore. that the
gravitational pull of one of our planets is
only a three -millionth portion of the pull
exerted by the Woolworth Building. It is
also evident that the attraction of a row of
buildings would be tremendously more
powerful than that of all of the planets in
conjunction or in a direct line extending
from this earth.

Is this mysterious force light? No-forall of the planets are cold bodies. Theterm "cold" is used comparatively. Tin
planets themselves do not give forth lightof their own accord but merely reflect thelight of the sun. Direct sunlight is billions
and billions of times more powerful than the
rays reflected by the planets. As a matter
of fact, were the sun to be extingushed, life
on this planet could not continue to existbut the light from the planets could be
dispensed with. What other influence could
there be? Let us assume that it is a psychicinfluence. Why then the necessity of con-junctions and opposition? The psychic in-
fluence should be present regardless of theposition assumed by the planets, but apsychic influence is not a scientific influence.
A man who does not believe in astrology
could, under the circumstances, remain im-mune to any position assumed by any andall of the planets-and most men are.

We will let the astrologers answer the
question "What is this mysterious influence?"Perhaps they can also account for the fact
that twins born practically at the same mo-
ment may be widely different. A notable in-stance of this last assertion is the case ofAbner and Albert Holland, two twins who
were so much alike that none of their finger
prints, with the exception of the small finger
on the hand of each were different. yet oneof these twins was a criminal and the other
a successful business man. (see Oct. 1923issue S. & 1.) Perhaps the astrologerswill tell us that one was born a fewseconds after the other and consequently
different "stars" ruled their lives. Thenmaybe they can explain the case of the
Dvorack twins born joined back to hack.
Unquestionably their births must have been
simultaneous, yet one of them is marriedand has a grown son and the other never
married. Or maybe they could give us an
explanation of the Siamese twins who were
joined side to side at birth and were evident-ly born at the same second. One of the
twins died more than an hour preceding the
death of the other, and had there been a
means of separating them the second onemight have lived for a much longer time.
Why did they not die at the same instant if
the stars controlled their lives? Why did
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not both of the Dvorack twin, marry at the
same time if the planets controlled them?

The instant that an astrologer makes the
assertion that there may have been other ex-
tenuating circumstances he is stepping away
from astrology. Practically everything we
do in life is due to extenuating circumstances.

Approximately four years ago the writer
sent the birth date of A. P. Peck-well
known to our readers, to an astrological
society on the \Vest Coast. The members
of this society drew up a horoscope for this
birth date. In approximately thirty-nine
pages of manuscript containing the report,
there was not one single definite statement
which was not contradicted elsewhere in the
same manuscript. In one part it stated that
the querist or subject was dead; in another
that he was very ill and on page 14 it claim-
ed that he was enjoying good health and
on page 28 or 29 it stated that the querist
would live to a ripe old age. How anyone
can be dead, sick, alive and healthy at one
and the same time is beyond our limited
comprehension.

Every horoscope which we have seen has
been nothing but a mass of nonsensical
piffle, primarily designed to please the in-
quirer and give him just enough bombast
so that he will be anxious to receive a
further reading which will tickle his vanity
even further. At the same time this tickles
the pocketbook of the astrologer to the tune
of anywhere from $5.00 to $100.00 or even
more.

The movement of the planets around this
earth and the gravitational pull between
them is very slight. In fact, it is so weak
that there is practically no effect on the
movement of this earth in it: orbit. Does
anyone suppose that under the circumstance,
the planets could possibly affect human life?
We are mere insects on this sphere of ours
and if the sphere itself remains unaffected
we also remain similarly uninfluenced. Why
don't the astrologers take the moon into
greater consideration and claim that the
noon alone influences life on this earth? Is
it not more reasonable to suppose that the
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What is this mysterious influence which the stars hold in store for us?
Is it gravity? No-for the gravitational pull of the Woolworth Building
on man is considerably greater than that exerted by any of the planets.
It cannot be light because the sun's rays are reflected from the planets. If

moon, being so much nearer to this earth
would affect every individual on this planet?
Science admits today that the moon affect:
the tides. No doubt this view is tmiversially
held. So, if a mass of water can he caused
to rise due to gravitational pull and if the
earth itself can he slightly pulled out of its
normal course by the gravitational influence
of the moon on the earth, (and of course.
similar influences of the earth on the mom
it might be plausible to assume that only this
satellite affected human beings. As most
astrologers argue, if the moon affects the
earth, why cannot the planets affect man?
Why should they if the planets do not affect
the earth? The moon does affect the earth.
yet the earth's satellite does not affect man
at least no more so than the Woolworth
Buildintr.

At the left is a photographic copy of the first and
last page of a horoscope as developed by Prof.
Gustave Meyer who calls himself. "the Nation's
Counselcr." The birth date was absolutely accurate
and correct to the minute. although a fictitious
name was used. The author of this article prefixed
his name with a Miss. The complete text of the

horoscope will be found in this article.

Is th..2re anyone so bold as to assume that
Ice is born at a certain minute of a certain
(!efinite day and no one else in this entire
world would be born at the same time?
What has made Lieut. Becker a criminal
when Paul Bartsch, naturalist ; Joseph
Frederick Berg, theologian; Robert Archi-
bald Ashworth, clergyman ; Gellert Alleman,
chemist; James Pyper Bird, professor, etc.,
born daring the same year and under the
same sign are found in -Who's Who in
America?" What has caused Lieut. Becker
to he executed for his complicity in a
murder case when these other men have at-
tained high honors? Were the planets
particularly unfavorable for one man and
conveniently and accommodatingly changed
in position when the others were born on the
same date? The answer is of course appar-
ent-"No!"

EARTH

it is psychic, then it holds for only those who believe in astrology, who bz-
lieve in the ridiculously super -natural. Of course everything super -natural
is not ridiculous. SCIENCE & INVENTION Magazine is willing to be

shown that astrology is a science.
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The Truth About Astrology
Continued

$6,000.00 for Proofs
There never was any science in astrology

as we now know that term, and there will
not be, and in order to prove this we arc
willing to pay $6.000 to the individual
astrologer or to the astrological society pro-
ducing a horoscope in accordance with the
conditions 01 our award. Please hear in
mind that these conditions arc ones which
any scientist would gladly adhere to were
he given the opportunity to work something
out on a scientific basis. If astrology is the
science which astrol-
ogers claim it to he,
then it should he a
simple matter for them
to make a definite
statement, without
frills, without contro-
(fictions and without
indefiniteness. The as-
trologer should be able
to say that there will
he a railroad wreck at
a definite time and lo -
ration, in which a def-
inite number of people
would be injured. If
the stars affect each
individual they cer-
tainly should affect a
railroad train to a
greater extent. They
Thottld be particularly
disturbing to a steam-
ship where thousands
of lives are located on
the same vessel at
same time.

T it e astrologer
should have been able
to tell us definitely
of the sinking of the
Antinoe and should
have been able to fore-
tell of the daring sea rescue of Captain
Fried and his crew on the "Roosevelt." But
no. the astrologer will tell you "some vessel
will be wrecked on the Atlantic Coast" and
pick out a particularly hazardous part of the
coast for his prediction. lie doesn't say
vhether that ves-,1 will have two souls

The above diagram i
that is would take fo
is calculated to be in
than four hours befo
the mean distance is

The above diagram illustrates a typical horo-
scope. The various insignias just inside of the
outer circle may be analyzed by referring to the
diagram at the right. Thus the sign immedi-
ately at midheaven is aquarius, the water bear-
er, and this is supposed to control the calves and
ankles. The peculiar H just to the left of the
word midheaven in the inner circle represents
Uranus. The next symbol to the left is the
moon, and continuing around we have Mars.
Mercury, Sun, Jupiter and Venus, Saturn and

Neptune.

Aoard or two thousand, whether it is a
canoe or a liner.

He may tell you that an attempt will be
made at Mussolini's life and probably will
be ninety per cent correct. It has been done
before and undoubtedly will be done again,
but he makes no attempt to prognosticate
the exact date of the attack or the conditions
or the individual guilty of the deed.

An astrologer may also tell you that the
issiisippi River will overflow its banks

llustrates the mean distance of the planets to the earth and the length c f litre
r a beam of light to reach the earth from any of the planets. Thus if Jupiter
midheaven at the time of birth, it will be found that it passed midheaven more

re it was even seen there. It takes light that long to reach us, assuming that
used for the calculation. This distance will vary, dependent on the planets

positions.

during the spring of the following year and
that there will be enrthquake disturbances
as well as volcanic eruption:. lie doesn't
name the volcano, nor the time of the event,
nor say how serious the volcanic eruptions
will be or the area which the earthquake
would affect. Inasmuch as volcanic dis-

turbances c,mstantly occur and in view of the
fact that earthquakes arc perfectly natural
the astrologer is bound to guess partly
correct-but only as far as he goes and the
difficulty is that he doesn't go far enough.
He is just like a fortune-teller who states
"you are about to cross water" and that
crossing may he a river, a lake, the Atlantic
or Pacific ocean or a rain pool.

Here is a typical sample of a horoscope.
A girl, Florence B, was born on January 1st,

1899 at 10:20 A. M.
These facts arc known
with exactness and
were given to astrol-
ogers. Ve have had
Sc Vera 1 horoscopes
drawn up on her life.
It so happened that on
January 2nd. 1919.
this young lady, Flor-
ence, caught cold. The
cold was not of the
ordinary variety but
rapidly developed into
pneumonia and pleur-
isy and on January
9th, 1919 she died. Not
one of the horoscopes
made mention of a
lung condition. All of
them tell of narroW
escapes from death.
accident, illness and
operation and they ad-
vise her to guard
against kidney trouble.
nervous complaints.
fire, bt:rns and a gal-
axy of other condi-
tions, yet previous to
that time, she had
t.:c. been ill in her
entire life and never
even had those condi-

tions which one would class as the children's
diseases. The first page of one of
these horoscopes is here reproduced and
the horoscope itself follows verbatim. In
reading this "remarkable" horoscope note
that the quotations in italics are ours.

(Continued on pogo 562)

GEMINI -THE TWINS64
APMS A smoutotRs n

LEO -THE LION
BACK AND HEART

LIBRA -THE SCALES iral
KIDNEY AND LOINS

SAGITTARIUS -ARCHER 2
THIGHS AND HIPS

AQUARIUS - THE
WATER BEARER f-tr4

CALVES A ANKLES

ARIES THE RAM
HEAD AND FACE

ZIE1113,
Enact

PISCES - THE FISHES
FEET

252 TAURUS - THE BULL
NECK THROAT & EARS

CANCER -THE CRAB
" BREASTS AND STOMACH

VIRGO - THE VIRGIN
BELLY AND UTERUS

to` SCORPIO -THE SCORPION
-bill- SEX ORGANS & ANUS

a CAPRICORN -THE GOAT
KNEE:,

The diagram above is typical of old almanacs. The organs which the signs control are given.
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Chives is one of the more common kitchen gar-
den herbs used for salads and dressings and
since it is comparatively easy to cultivate, it
should not be lacking in the window garden.

T,IE first signs of the coming fall can
he noticed in the garden. The leaves
are turning yellow. the grapes are as-
suming a deep blue color while the

fiery red checks of the apple: peek through
the foliage. The leaves of the potato are
nearly all yellow, a sure sign that these tubers
Lave ripened under the ground and that they
can now be harvested.

The dry sunny days of fall are the days of
I arvest. But one should not begin too soon,
for all fruit and vegetables which are to be
kept for winter use, must be thoroughly ripe.
( Itherwise they can not be kept in the cellar
for any length of time. On the other hand
there are quite a number of ve.2.1abR:
which arc not injured by the winter's fro .
These are left in the garden. and, when need-
ed, are removed on some frost -free 1 h Y, when
the ground is open. But even these type: of
vegetables are best covered with a slielo. pro-
tective coat of straw. The evil effect of
freezing is less a result of low temperature
than the result of sudden warming or hat-
ing of the frozen vegetables. The c,vering
will prevent the sudden change of tempera-
ture due to the heating effect of the sun's
ray:. In any case it will be found advantage-
ous not to reap the crop before the first slight
frosts of autumn set in. The fro:t sets a
period to the growth of the plant. it ha;
th(n-oughly ripened and can be kept fresh
much longer than if picked too early.

Vegetables kept for winter use must be
perfect ill every respect. When the heals of
winter cabbage have a tendency to burst be -
for they are harvested. a condition prevalent
during heavy rains in the fall, it becomes nec-
cesary to bend the plant: to one side and this
is accomplished by exerting a sudden jerk.
The growth is partially stopped becanse num-
erous tiny root hairs have been destroyed

One way of keeping cabbages throughout the
winter is to turn them upsidedown with root
pointing upward in a shallow ditch and cover

with soil.

A
Winter -Kitchen

Garden
By DR. ERNEST BADE

which prevent the absorbtion of sufficient
moisture to burst the plant. The keeping
of cabbages for winter use is best ac-
complished by removing the entire plant.
routs and all, and placing them, roots upward
and heads downward. in a shallow ditch or
against same wail. Then they are covered
with a layer of straw or of fallen leaves.
Over this a layer of sand or soil about one
foot thick is placed. In this way the cab-
bage can be kept throughout the entire
winter.

Leaf and tuberous vegetables such as car-
rots, turnips. etc.. can also be kept it ditches
which should have a depth of one and a half
feet. The soil which is removed from the
ditch is used to build a wall around it. In this
cavity the vegetables are placed in the same
relative position as they grew and they are

Leek is another of the more important kitchen
herbs. One. two or three of the more sturdy

plants ace planted in one pot.

strung out in rows. The excavation is cov-
ered with boards which in turn are covered
with straw or fallen leaves and soil. It is
best to place the hoards over this ditch in
such a way that they slope downward and
outward so that rain water may drain away
from the vegetables. Since the process of res-
piration is not completely inhibited during
this period of rest. the excavation will he
slightly heated. Therefore a ventilating pipe
or two is placed at each extremity of the
ditch to carry away the heated air.

Vegetable: will keep for many months in
such a ditch provided that none of them are
renewed v, bile the air is extremely colt!. It
is also important not to close the ditch too
soon. It should remain .,pen as long as the
air is warm. If this is not done the plants
begin to grow ald decay sets in.

When vegetables are to be kept in the cel-
lar. care must be taken to see that this place
is well ventilated and dry. in damp and

Soupgreens is one of the necessities in the
kitchen herb garden. Be sure to take only
enough, when snipping the leaves. as is required.

Do not waste the herbs.

heated cellars the vegetable: will certainly be-
gin to decay in a very short time. When the
atmosphere is mild, ventilation must be pro-
vided. In cool or frost -free cellars the veg-
etables are placed( in sand or soil, if nece:
srry. the sand is placed in boxes. If ,spac

lacking frames are made. one above th
other, where the vegetables may he kept. Po-

mry be kept fresh by this method witii
absolute certainty. while celery is placed in

ud. Carnes arc kept in Isxes or other con-
tainers. so that they may be covered with
:and. Apples are spread on frames when,
7!ley are placed one next to the other. Ii
1:-ey are to be kept in boxes. then the apples
trust he carefully packed and the boxes
placed upon strip; of wo.ul so that air may
pass under the boxes whereby the condensin_

moisture on the bottom of the box and
i-otting of the lower layers of tipples is pre-
vented.

Kitchen herbs for winter use are best kept
in larger flower pots which, during the warm-
er days of autumn, may he kept out of doors
either d-ig into the garden, or put into a win -
low box just outside of the window until

t sets in. Then they can be brought into
kitchen and placed near the wind.ow. or

hey may be placed in the frost -free cellar
:tear souse well lighted windows.

Such a kitchen herb window garden con-
-fsts of a number of such flower pots. each
pit being placed on a saucer, first to protect
the win low sill from scratches. dirty spots,
and stains caused by moisture. and secondary,
for irrigating purposes, for these plants must
aiso he watered at regular interval:. One pot
of die following herbs will usually be suf.-

(Coo/toted Olt rag,' 555

When apples are to be stored in boxes for win-
ter use raise the box from the floor with strips
of wood to prevent moisture from collecting
under the boxes and causing the apples to rot.
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How to Read Blueprints
/N the present article we shall consider

some of the interesting and practical
points about reading architect's blue-
prints for house construction. In a later

::rticle we will take up the reading of shop
blueprints for machinery. The public at large
is becoming more interested in the subject of
blueprints for houses than ever before. This
is partly due to the fact that there arc several
large house -building concerns who sell all of
the lumber cut to size, together with rafters
and other parts, which are shipped several
hundred or even thousands of miles perhaps,
to the place where it is to be erected. Many
people supervise their own building erection
and if they do not do this, they will still he
interested in learning how to read blueprints,
so that they may tell beforehand just how
the house is going to look, both inside and
out. The drawings presented herewith arc
copies of blueprints for a house constructed
by the writer in a town located about twenty-
five miles from New York City. The plans
call for a six -room bungalow style house
v..ith bath. and the garage is built in the rear
part of the cellar.

The drawing below shows the various
symbols used by architects for indicating
brick, stucco, concrete, marble, terra cotta,
earth, etc. Plaster or other walls arc shown
either in white on the blueprints or else in
other cases they may be tinted a light blue,
caused by the architect shading the wall sec-
tion with a pencil on the original tracing.
Architects do not follow all of these sym-
bols implicitly, and you may find some vari-
ation on blueprints drawn by your architect.

Fig. 2 below shows the method of indicat-
ing bath tabs, ,bower baths, laundry tubs or

r
BRICK.

STONE
PLAST
0A STUCCO

CONCIZETE1.

MARBLEF'

PART 1-HOUSE PLANS

trays, water closets, lavatories and Litt.hen
sinks with drain boards. Doors and windows
are usually recognizable even to those no:
familiar with blueprints of houses or other
buildings. and Fig. 3 shows the principal ac-
cepted methods of illustrating various styles
of doors. Reference to the large drawing- on
the opposite page shows how doors and win-
dows as well as stairs are indicated on ar-
chitectural blueprints.

Fig. 4 shows what is meant by scaling a
blueprint. This is a simple little trick once
you practise it a few times, using either an
ordinary inch rule or else a boxwood scale, as
supplied by stationery or drafting instru-
ment concerns. As shown in Fig. 4 the
scale there used is Yt inch equals one foot.
Hence each 1/16th is equal to one inch on the
finished house. If you are going to read
many blueprints, it will pay you to purchase a
scale or two, such as 4 inch to the foot;
inch to the foot, !: inch to the foot and Y4
inch to the foot. A triangular scale carries
all of these. Fig. 5 shows how chimneys are
detailed on blueprints.

The large drawings on the opposite page
show plan views of the house with six rooms
and bath and also porch. Yon can obtain
some practice by scaling off the rooms on
this drawing by means of a piece of paper
marked off in feet in accordance with the
scale accompanying the floor plan. A special
scale is provided for the semi -sectional view
taken along the line A B indicated in the
floor plan drawing. In looking at the sec-
tional view it will be noted that the design
of the doors, wood trim, etc.. are shown as
well as chimneys, posts supporting center
girder under floor beams. etc.

EARTH
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This center girder is composed of three
2 x 8 inch girders spiked together. The raft-
ers on the roof are spaced 16 inches center
to center or outside centers (DC), which
means measured from outer edge to outer
edge of rafters. In reading dimensions of
rooms, halls, etc.. note whether dimension
marks or arrows run to the surface of
or to the center line of walls.

The position of the electric lights in vari-
ous rooms, halls and closets are generally
indicated on all floor plan blueprints in the
manner illustrated herewith. These general
blueprints of houses do not, however, usu-
ally contain the details of where steam radia-
tors, various side -wall electric outlets. etc..
are to be located. The reason for this is that
the plumber or heating engineer makes up
special blueprints showing all the runs of the
pipes and the exact location of radiators or
hot air registers, if this system of heating is
to be employed. You should make it a point
to go over the blueprints with your plumber
or heating engineer, and also the electrical
layout. blueprints with your electrician or
electrical contractor, as there may be some
things which you will not like once the
house is finished. After you study blueprints
a little and become accustomed to them you
will find it relatively easy to understand
about how a room will look with respect to
the lighting fixtures as well as the plumbing
and heating appointments. In some cases
blueprints are either poorly printed or else
not drawn in a clear manner, and then it is
up to the prospective builder to ask his ar-
chitect concerning any of the points which
arc not entirely clear.

SHOWER.
TUB

 RECESSED BATHTUB
WITH SHOWER AT END

CURTAIN
ROD

 BUILT IN
SHOWER BATH.
WITH CURTAIN RPD

CORNElb
LAVATORY-

 SCALE 

I"- 4 FT.
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SHOWER CURTIFIN
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gr=1Q

 SCALE 
3/4" = 1 FT.

WATER. CLOSETS-

STRAIGH T OVAI.
FRONT

LAVA,TORZES 

 CHIMNEYS  CA
*:.--

C)

Fig. 1 above shows various symbols used by architects to indicate brick,
concrete, marble, etc., on blueprints for houses and public buildings. Fig.
2 illustrates the usual symbols employed for indicating bath tub. shower
bath, kitchen sink, lavatory, etc., on blueprints. Fig. 3 shows how various

styles of doors are drawn by architects, while Fig. 4 shows the meaning
of scales in reference to plans and blueprints. With a common scale of
7,4 inch equals one foot, 1/16th inch then equals 3 inches on the finished

building. Fig. 5 shows how chimneys and flues are represented.



Blueprints of House Explained

Front view of house. tioor plans of which appear below.

CI WHEN PLANS
SHOW 77-116 SYMBOL
THE NUMERAL
INDICATES NUMBER

OF OUTLETS

WINDOW 

The floor plan of si
glow illustrated in p
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the detailed electric wir-
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A semi -sectional view of
the residence here dis-
cussed is shown at left.
this section being taken
along the line A -B on
the floor plan view
above. Those interest-
ed in the subject of
r ea di n g blueprints
should procure a good
book on the subject, and
the editors will supply
names of such treatises
upon receipt of such re-
quest. Be careful to
note where arrows on
dimension lines termin-
ate. Everyone should
learn to read blueprints.
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PRIZE
PIPE

CONTEST
What Can You Make From Iron or
Other Pipe? Prizes Will Be
Awarded For the Best Designs

Submitted.
On this page are shown a number of uses for pipes
and pipe fittings. We find in this series of illustra-
tions reading from left to right at top of the page
a swing, a see -saw, a large stand for holding a
cauldron for the heating of chemicals and a sugges-
tion for shelves. In the left-hand column we find
a turnstile, a pair of parallel bars, a soda fountain
seat, a wheelbarrow, a pressure oil filter in which
oil enters at 4 and leaves at 2, after passing through
the filtering substance at 5, and below this a ham-
mer. a garden sprinkler, a latch and a leather
punch illustrated in figures I, 2, 3 and 4 respec-
tively and a rack for holding a switchboard. At
the bottom of this page a mechanism for agitating
liquids is illustrated and to the right of this we find
a lathe made entirely of pipe fittings, and a few
wheels. On the right-hand column there is a rose
arbor, a hose reel, a stair rail, a boiler for toy en-
gines and a drill press. We are indebted to S. S.

Kahn for this contest. Several of his suggestions
appear on this page.-- ---- ".--11T "-11.11T.

$100.00 in Prizes
for suggestions for the use of pipes and pipe
fittings. Ten prizes will be awarded for the
ten best suggestions for the use of pipe and
pipe fittings. Everyone may enter this con-
test and an entry consists of legible draw-
ings and a description of not more than 201)
words of the device constructed or suggested,
90% of which must be of pipe fittings. Pho-
tographs are highly desirable although not
essential.

Any Contestant may submit as many de-
signs as he desires. In event of a tie for
any of the awards, an award of an identical
nature with the prize tied for will he given
to each contestant so tying. This Contest
closes midnight of November 24th, 1926,
and all entries must be in our hands by that
time.

PRIZES
First Prize $25.00
Second Prize 20,00
Third Prize 15.00
Fourth Prize 10.00
Fifth to Tenth Prizes, inclusive,

$5.00-$30.00

$100.00

'1411111116
MOM

-1411111

Ili
ill

io

Ar

41.417-'11.0JkI vulmtisamlateszaanwoll 41.11
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A New

MOTOR HINTS
By GEORGE A. LUERS

Monthly Department Prepared by a Well -Known

COVERS
TO REMOVE VALVE

WOODEN SPRING
CLIPS

CYLINDER= MEAD CLOTHESPINS

Various methods of removing valve cages and
cylinder head bolts.

FIRST AIDS WHEN WORKING ON
CYLINDER HEADS

VALVE covers in the cylinder head are
usually fitted with an inserted socket,
requiring a special type of wrench for
removal. Merely because this wrench

is not at hand is no excuse for leaving the
valves unground.

The appended sketch, shows a simple and
most satisfactory substitute for the wrench,
which means avaliable to either the owner
or the service station mechanic. A nut of
a size to enter and fit the socket snugly, is
used in conjunction with either an open end
wrench or a monkey wrench. It is an easy
obstacle to overcome when you just know
the proper procedure.

On Ford cars and sonic other makes, cyl-
inder head bolts interfere with the dash,
vacuum tank and other close obstructions.
It is necessary to remove the cylinder head
and replace it with the bolt in its hole. To
avoid such bolts dragging and mutilating the
cylinder head gasket. is quite a feat. Often
the head will be secured in place only to find
that the gasket has been pulled and the water
leaks out at the opening.

( hie of the most serviceable means for
holding the bolts high enough to clear the
gasket, is with wooden spring clips attached
as shown.
OPERATING THE HORN SIMILAR TO THE

ACCELERATOR
Possibly, no part of the car's equipment

calls for more frequent use than the horn.
Some towns and counties require the horn

DETAILS OF FOOT
OPERATED HORN
BUTTON

LOCATION IS TO LEFT
OF CLUTCH I,

PEDAL

FLOOR BOARDS i. PUSH PLATE

OF CAR SHEET IRON

N e
How to operate horn by foot pedal.

to be sounded at each road intersection.
NVIten touring, it is advantageous to have

a supplemental horn button placed on the
floor of the car adjacent to the clutch pedal.

One of the best methods for operating
this horn switch is with a lever extension,
giving foot area, similar to an accelerator
control.

The attached drawing shows in detail the
method of obtaining this arrangement, which
consists of an eighth inch sheet iron foot
rest, hinged at the forward edge. with a
small butt hinge, which rest is flared at the
rear to give ample foot room.

In use it will be found that this horn con-
trol is far more serviceable than the hand
button and also possesses a greater margin
of safety through its accessibility and re-
sponsiveness.

WATER CIRCULATION AND VARIOUS
TESTS OF OPERATION

One of the motorist's chief difficulties with
anti -freeze solution is the inability to deter-
mine when the solution is weak enough to
freeze. On occasions the radiator is frozen.
f the engine k started and run in this con-

dition it may result with steaming and burst
the radiator.

It is possible to safeguard against start-
ing the engine when the circulating system
fluid is frozen, by simple tests for fluidity.

THE FROZEN

I..

CIRCULATION OF THE
PUMP 15 DETERMINED
BY TEST Agri HOSE
AND FUNNEL AS
ILLUSTRATED.

HOSE DOUBLED OF
AND FASTENED

ENGINE -

RADIATOR IS

EVIDENCED
THROUGH FEEL

OF THE
RADIATOR
HOSE, OR BY

OPENING THE
DRAIN COCKS

1,4110,4k,

-

Various methods of testing water circulation.

The lower petcock on the radiator of the
circulating pump can be opened momentarily.
Failure to flow is immediately indicative of
frozen solution, that is where the drain is
not clogged.

Once opened, the drain will not clog, if
this procedure of opening it each time to
test before starting the engine, is carried out.

Another practice which is of service. is a
test at the rubber hose connections. Pres-
sing the hose between his fingers, gives im-
mediate evidence of the condition of the fluid
inside.

What may happen when the engine is
started when frozen, apart from the burst
radiator, is that the impeller blades of the
pump break and the circulation is rendered
ineffective.

To test for a broken pump, is illustrated
clearly in the attached sketch. In this the
upper hose connection to the radiator is re-
moved, a short length of rubber tubing con-
nected to the outflow pipe from the engine,
leads into a funnel at the filling spout of the
radiator. The disconnected hose is doubled
back and tied. thus improvising a stop for
the flow of water.

Automotive

BO LT AND
NUT

Engineer

SOLID RUBBER
TIRE

SOLID RUBBER TIRE

TIRE
RIM
LUGS

1"5: BALLOON TIRE
EQUIPMENT

'"EXAM

ATTACHING

TO SUPPLEMENT

TO RACK

Simple means for carrying two spare tires.

Mien the engine is started, the action o1
the pump k to force a steady stream of
water out of the hose and into the radiator.

SPARE TIRES AND SPARE TIRE
CARRIERS

Balloon tires are offenders in the way of
picking up many small tacks or other punc-
turing objects. To such an extent is this
true, that drivers of cars with these light
sidewall tires are most frequently found
carrying two spares.

One driver has found it an advantage with
his :ar ti: supplement the penumatic tire
equipment with one spare solid type of tire
on a stand:x(1 rim.

To attach the extra tire to the usual tire
rack and casing, a means which is favored
by several motorists is that of using three
or four long bolts and securing the lugs to-
gether as illustrated in the sketch.

FORCE FEED GREASE NIPPLES
The wear of spindle bushings and the

spindle bearings of front wheels is usually
evident after ten thousand miles of driving.
The lost motion in these parts, contributes
to unsatisfactory steering and front wheel
wabble or shimmy.

One force feed grease nipple is placed in
the body of the wheel spindle between the
tipper and lower bushings. Another force
feed grease nipple is placed in the hub of
the wheel, with the grease hole leading
through and into the space between the
bearings.

Periodic filling of the open spaces with
grease assures a constant supply of the lubri-
cant to the bushings and bearings.

A 21/64 -inch drilled hole through hub and
spindle. followed with a IA -inch pipe tap fits
the parts to receive the grease nipple.

GREASE NIPPLE

STANDARD PIPE
PLUG THREADS

FRONT WHEEL
SPINDLE BODY
FITTED WITH
GREASE NIPPLE

HUB OF WHEEL 15
DRUID FOR h 
PIPE TAP AND
FITTED WITH
GREASE NIPPLE

Extra lubrication for wheel hubs and spindles.
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This traffic officer
is standing in se-
curity in the cen-
ter of a safety
ring la'd out by a
recently developed
a n d extremely
simple to apply.
system of street

marking.

Simplified Safety
Markers Easily

Applied
TE problem of adequately marking

!-treets and highways to facilitate traffic
control has been greatly simplified through
the perfection of a new method of applying
lines and markers. No preparation of the
street surface is necessary, and all the neces-

sary labor may be
done by unskilled
workmen. All the
usual warnings are
available.

THE letters are painted in
white water -proof traffic

paint on heavy canvas hacking.
The back of each letter is faced
with a special adhesive which
adheres very strongly to any
type of pavement. These mark-
ers are available in all the usual
forms, and may be applied by
4Iruply laying in place without
the addition of heat or pressure.
The cost of this type of mark-
ing is considerably less than the
cost of painting traffic signs.
and due to the case of employ-
ment, traffic need not be delayed
for more than a few minutes

Vacuum Auto Gear Shift
YEW automatic gear shift has been recentlY introduced which
utilizes the partial vacuum created in the induction manifold of

an internal combustion engine. In the vacuum gear shift this is effec-
tive by taking a lead from the intake pipe of the motor to a manually -
operated valve, called the distributor, which in turn is connected with
two cylinders which are of sufficient dimension to produce the neces-
sary force to actuate the gear shifting mechanism. In each cylinder

is an air -tight piston
'which is normally held in
a central position by
means of a coil spring ex-
ternally mounted a n d
which operates in either

direction. When
vacuum is applied
to either end of the
cylinder, the op-
posite end is auto-
matically open to
the air by the dis-
tributor. The
whole operation is
controlled b y a
small, speed -select-
ing handle mounted
underneath t h e
steering wheel.
The actual shifting
of gears is accom-
plished the instant
the clutch is

- thrown out. There
is no possibility of
stripping gears.
The reverse gear
cannot be actuated
until a special latch
has been released.

SAFETY LATCH

1 he speed -selecting handle may be operated with the
fingertips without removing the hands from the steering

wheel. A protective lock is used.

ACTUATING CY LNDERS

INDICATOR

TIMINO
A CW5TMENT SPEED SDIGTOR

'

DISTRIBUTOR

O NICTIND SLIM
AND LOCK

CM

AK[ PPE

The above diagram shows the relation of the parts of the
mechanism in complete detail.

Thus there is no
possibility of going
into reverse unin-
tentionally or acci-
dentally. It can be
put on any car.

Science and Invention for OctoLer, 1926

Auto Hat Rack

A new accessory for the automobile provides a

place to put your hat so that it will not be crushed.
The device consists of a heavy metal frame which
clamps down over the brim of the hat and keeps

it out of harm's way. An attractive
nickeled finish is provided.

Safety Auto Hat Rack Co.

The policeman is keeping track of
the length of time required to lay
one of the new traffic signs. The only
operation necessary is to place them
in the proper position. The sun's
heat and the weight of traffic does
the rest. Insert shows use on cobble.

stone pavement.
- I 'a //I bier Corp.

Compression Loss Micrometer
(--)is of the latest

products o f a
manufacturer of pre-
cision instruments is
an indicator which
gauges the compres-
sion and compression
loss in automobile cyl-
inders without dis-
assembling the motor.
The only connection
to the motor is through
a spark plug opening.
With the aid of this
device leaking valves
may be discovered,
scored cylinders test-
ed, leaking piston -
rings checked, and all
other causes of com-
pression loss located
and the extent of the
loss measured accur-
ately. It makes pos-
sible and practical a
diagnosis of the con-
dition of your motor.
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Our Spiritualistic
Investigations

THE eight was stormy and wending my
way homeward as best 1 could, 1 was
thinking that whatever was not fastened

down this night would surely be blown away
. . . including myself.
Weird shadows and fantastic shapes loom-

ed ahead of me and my thoughts shifted to
the spirit world.

Pleasant thoughts these . . . on a night
like this.

Finally I managed to navigate myself into
the house and was getting out of my wet
clothes when the telephone rang.

"Hello," in a not too social -like voice I

yelled into that important instrument of
contact with the outside world.

"Dunninger," came the voice of a friend.
"how would you like to go spook hunting
tonight ?"

"Not so you could notice it," I replied. "I
just got in and am soaking wet."

"You will want to see this new phenomena
I have unearthed, "went on the voice over
the wire, "this 'is something that will make
you sit up and give attention, Dunninger."

"Well . . . what is it?" I reluctantly
queried.

"A creole that does the usual table lifting.
materialization of form', and a dozen other
mysterious things,' came the answer.

"Where does she do her stuff?" I asked
for the moment forgetting the deluge I

had been caught in while homeward bound.
"Down here in Greenwich \Tillage-just a

bit East of 6th Ave. on 4th St.," replied my
friend, "and Dunninger, I know the night is
bad and all that but you must be on deck
tonight at ten o'clock and see the fun."

"All right," I found myself saying, "meet
me and we'll go around to the club and
have a bite and from there on to this
mystery woman's domain."

An hour later my friend was ushered in.
He was as wet as a hen but his eyes shone

By

No. 3 OF A SERIES

Aym-r-frAe

$21,000.00
for Spirits

More thar two years ago SCIENCE
AND INVENTION Magazine offered a

prize of $11,000.00 to anyone who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

The result has been that mediums and
spiritual organizations have been afraid to
place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost in-
stantly proven fraucklent, and no medium
has dared to contradict our findings.

In view of these facts, should we not con-
sider all mediums fraudulent? Should we
not consider every psychical manifestation
as being trickery pure and simple, intended
primarily to fleece those who visit the circle
and who find solace in the words from the
worst forms of charlatans, namely those who
are being permitted to practise upon the
poor, seeking words from loved ones?

To the $10,000.00 which has been offered
oy Joseph F. Ruin through this publication
for Spiritual proofs and the fil,000.00 in ad-
iition offered by SCIENCE AND INVEN-
TION Magazine, we now add another $10,-
000.00.

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
personally pay $10,000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism, that
be will not explain or that he cannot re-
produce by natural means.

So now we have a total of 821,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists --get busy.

The room was as silent
as the tomb of a
Pharaoh. Soon the
table seemed to rise
from the floor, slowly
-slowly. The eyes of
the medium were

glued upon us.

with anticipated excitement of what was to
come.

Into fresh clothes and off again into the
night. A night that would do credit to the
theatr cal genius of a Belasco for a stage
or screen effect. During a cheerful meal
my friend and I went over the so-calle-1
phenomena of this new exponent of th2
Shadow World.

"I'l tell you nothing further," taunted my
companion after we had discussed various
phases of this creole's powers, "you'll see
for yourself and then some."

On again we wended our way but th:s
time from the interior a cab through the
windows of which we could see the swirling
rain all about us and the play of the witrl
blowing in its wake anything not secured.
There a man lost his umbrella. Here a
newsboy homeward bound tried to battle tli._!
elements and save his papers. There a wo-
man and a man bravely battled against tilt!
storm and an unruly umbrella.

A fine night. Truly just the sort of night
to remind one of the haunting spectres that
stalk majestically through haunted house:.
castles and what not.

The cab came to a standstill . . . drawn
up before a most ominous looking house.
somber, ghostlike, mysterious.

Alighting we looked up and down the
street. Not a soul in sight. The storm was
continuing merrily. We walked or truth-
fully we were actually blown . . . Up the
steps. Ringing the bell we waited for a
second or so. It seemed like an hour . . .

and the wind now began to whistle some eeri 
tune with now and then the accompaniment
of scraping of boxes being moved by the
wind's power but which seemed to us as if
it was a sort of chorus of rattling bones by
skeleton musicians.

The door opened and we were ushered in-
Continued on page 536)
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Into the Fourth Dimension
SECOND INSTALLMENT

First American and Canadian Serial Rights

By RAY CUMMINGS

"I'm coming," said Will grimly. "It will do well to wait, for I shall be it silently. Then he turned away, turned his back to it; and a new briskness
with it presently." He stood for a moment before the thing, contemplating came to his manner.

CHAPTER III
INTO THE SHADOWS

THERE were few preparations to
make, for Wilton Grant had planned
this thing very carefully. Our chief
difficulty was with Bee. The girl

was quite distraught ; illness, the fear which
for weeks had been dragging her down, com-
pletely submerged the scientist in her. And
then abruptly she mastered herself, and
smiled through her tears.

"That's more like it, Bee." Will glanced
aside at me with relief. "I couldn't under-
stand you. Why Bee, we've been working at
this thing for years, and you-a real
;cientist, indefatigable."

"I'm all right now." She smiled at us-
a brave smile though her lips were still
trembling. "1'11 not-disgrace you again.
You're-about ready, aren't you?"

They had set aside a small room on the
bo% et- floor of the house-a sort of den
which now was stripped of its accustomed
hangings and furniture. It had two win-
dows, looking out to the garden and lawn
about the house. They were some six feet
above the ground. It was a warm mid -sum-
mer evening; we had the lower sashes
opened, but the shades fully drawn lest some
neighbor or passerby observe us from with-
out. On the floor of this room lay a mat-
tress. There was a small table, a clock, two
easy chairs. For the rest it was bare. Its
white plaster walls, devoid of hangings, gave
it somewhat the sanitary look of a room in
a hospital.

We had been so occupied with Bee that
Will had as yet given me no word of ex-
planation. He left the little room now,
returning in a moment with some articles
which he deposited on the table. I eyed

Into the Fourth Dimension
WHAT HAS GONE ON BEFORE

nOBERT MANSE, a correspondent in aR New York Office of a Lail' -American
export house, in company with Wilton Grant
and his sister Beatrice, nicknamed Bee for
short, saw the first of the ghosts in Febru
ary, 1946, a few miles from Rutland, Vet.
mont. 7 hese ghosts were senC-transparent.
glowing figures, much resembling human be-
ings. Attempts to destroy boo" with bullets
or clubs had no effect on the shadow:. One
could pass one's hand right through a ghost
without feeling that there was any object in
the vicinity. Later, the ghosts became more
bold and more numerous, even molestini hu-
man beings and causing at tract one death
in Kansas, the direct result of heart failure,
following the fright of encounter.

Sometime later, Hill calls Rob on the
telephone asking Rob to pay him a visit,
claiming that his sister Bee is quite ill. Dur.
ing the visit Will makes mention that the
ghosts or whatever they are have already
arrived in the borderland between the con-
sciousness of their realm and ours, and that
they were coming out of this realm. Rob
himself has discovered a means of entering
into their borderland, whatever that may be
and that even though his home is being
watched by many of the ghosts, he will make
the attempt tonight and turn these spirit -like
creatures back into their former paths. While
he takes the trip, Rob is to stay with Will's
sister. Beatrice.

Now con time with the story.
../6. .-...-A116-A-.A16-A11-d

them silently; a shiver of fear, apprehen-
sion, awe-I could not define it-passed over
me. Will had placed on the table a carafe
of water; a glass; a small vial containing a
number of tiny pellets; a cylindrical object
with wires and terminal posts which had the
apps arance of a crude home-made battery
-four wires each some ten feet in length,
terminating each in a circular metallic band.

I glanced at Bee. Outwardly now she
was quite composed. She smiled at me.

"He'll explain in a moment. Rob. It's quite
simple."

We were ready. By the clock on the table
it was twenty minutes of ten. Will faced
us.

"I'd like to start by tell o'clock," he be-
gan quietly. "The time -factor will be alter-
ed -1 want to complete the difference-when
I return-as closely as I can."

I had the ill grace to attempt an inter-
ruption, but he silenced me.

"Wait, Bob-twenty minutes is not a long
time for what I have to say and do." He
had motioned us to the easy chairs, and seat-
ed himself cross-legged on the mattress be-
fore us. His gaze was intent upon my face.

"This is not the moment for any detailed
explanation, Rob. I need only say this: As
I told you a while ago, the fundamental sub-
stance of which our bodies are composed is
-not substance, but a mere vortex. A
whirlpool, a vibration let me term it. And
the quality of this vibration-this vortex-
the time -factor controlling it, governs the
material character of our conscious universe.
From birth to death-from the beginning to
the end-we and all the substance of our
universe move along this unalterable, mea-
sured flow of time.

"Do I make my meaning clear? From-
nothing but a vibrating whirlpool the magic
of chemistry has built with this unalterable
time -factor what we are pleased to call sub-
stance-material bodies. These material
bodies have three varying dimensions-
length, breadth and thickness. But each of
them inheently is endowed also with the
same basic time -factor. The rate of time -
flow gaverning them, let me say, is identical."

He spoke now more slowly, with measured
words as though very carefully to reach my
understanding.
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"You must conceive clearly, Rob, that
every material body in our universe is pass-
ing through its existence at the same rate.
Now if we take any specific point in time-
which is to say any particular instant of
time-and place in it two material bodies,
those two material bodies must of necessity
,.ccupy two separate portions of space.
That's obvious isn't it? Two bodies cannot
Occupy the same space at the same time.

"Now Rob, I have spoken of this unalter-
able, measured flow of time along which all
our substance is passing. But it is not un-
alterable. I have found a way of altering
it."

He raised his hand against my murmur,
and went on, carefully as before. "What
does this do? It gives a different basic
vibration to matter. It gives a different
rate of time -flow, upon which, building up
from a fundamental vortex of changed
character, we reach substance-a state of
matter-quite different from that upon
which our present universe reposes. A
different state of matter, Rob-it still has
length, breadth and thickness-but a different
flow of time.

"You follow me? Now, if we take a ma-
terial body of this-call it secondary state,
-and place it in the same space with a body
of our primary state, they can and do oc-
cupy that space without conflict at the same
instant of time.

"Why? Ah Rob, it would take a keener
mind than mine or yours to answer that, or
to answer the why of almost anything. The
knowledge we poor mortals have is infini-
tesimal compared to the knowledge we have
not, and never will have. I can conceive
vaguely however, that two primary bodies.
placed in identical points of space and time
would be moving through time at identical
rates and thus stay together and conflict.
Whereas, with a primary and a secondary
body, their differing time -flows would
separate them after what we might call a
mere infinitesimal instant of coincidence."

His gesture waved away that part of the
subject. He rose to his feet. "I have par-
ticularized even more than I intended, Rob.
Let me say now, only that the pellets in
this little vial contain a chemical which acts
upon the human organism in the way I have
pictured. It alters the fundamental vibration
upon which this substance-these bones, this

flesh we call a body-this substance of my
being, is built.

"Just a moment more, Rob, then you shall
question me all you like. So much for the
transmutation of organic substance. In-
organic substance-that table, my shirt, that
glass of water-theoretically all of them
could be transmuted as well. I have
however, practically been able to accomplish
that. But I have-invented, if you like, an
inorganic substance which I can transmute.
It is nameless ; it is this."

He was coatless, and now he stripped off
his white linen shirt. Like a bathing suit,
he had on a low-cut, tight -fitting garment.
It seemed a fabric thin as silk, yet I guessed
that it was metallic, or akin to metal. A
dull putty -color, but where the light ssuck
it there was a gleam, a glow as of iridescence.

"This substance." he added. "I can-take
with me. "He indicaed the wires, the battery
if such it were. "1:y momentarily charging
it, Rob, -,with the current I have stored here.
It is not electrical-though related to it of
course-everything is-.ntr very bodies them-
selves-a mere form of what we call
electricity."

He was disrobing: the gleaming garment
fitted hini from shoulder to thigh. :Minn
his %%aist was belt with pouches; in the
pouches small objects all of this same putty -
colored substance.

I burst out, "This is all very well. But
how-how will you get back?"

"The effect will wear off," he answered.
"The tendency of all matter. Rob, is to re-
turn to its original state. I conceive also
that in the case of human organism. the
mind-the will-to some extent may control
it. Indeed I am not altogether sure but
that the mind, properly developed, might
control the entire transmutation. Perhaps
in this secondary state, it can. I am leaving
that to chance. to experimentation."

I said, "How long will you be gone?"
He considered that gravely. "Literally.

Rob, there is no answer to that-but T know
what you mean, of course. T may undergo a
mental experience Mat will seem a day, a
week, a month-measured by our present
standards. But to you, sitting here wLiting
for me-" He shrugged. "By that clock
there, an hour perhaps. Or five hours-I
hope no more."

My mind was groping with all that he
11:1,1 said. I was confused. There was so

"Good." said Will. He seated himself cross-legged in the
center of the mattress. In an agony of confusion and help-
lessness I watched while Bee attached the four wires to the
garment he wore. one cn each of his upper arms.
and about his thighs where the short trunks ended.

505

much that I no more than vaguely half
understood; so much that seemed just be-
yond the grasp of my comprehension. I
seemed to have a thousand questions r
would ask, yet scarce could I frame one
of them intelligently. I said finally.

"You say you may be gone what will seem
a day, yet by our clock here it will he only
a few hours. This-this other state of
existence then moves through time faster?"

"I conceive it so, yes."
"Put them-are you going into thg future.

Will? Is that what it will be?"
He smiled, but at once was as grave as

be fore. "Your mind is trying to reconcile
two conditions irreconcilable. You may
take ;in apple and try to add it to an orange
and think you get two apple -oranges. But
there is no such thing. Our future-let us
call it that which has not yet happened to
us but is going to happen. I cannot project
myself into that. If I could-if I did-at
once would the future he for me no longer
the future, but the present.

"The corception is impossible. Or again
-in this . ther state-I must of necessity
exist always in the present. Nor can you
c,.mpare them-reconcile one state of exist-
ence with the ',thee." He stopped abruptly,
then went m with his slow smile. "Don't
you see. Reit, there are n  words even, with
xhich I can express I am trying to
malt' you realize. That being reclined theta
in the other room a while ag and watched
us. Perhaps for what it conceived to he
what we would conceive a day were we to
experience it."

His stink turned whimsical. "The words
become futile. Don't you see that? The
future of that being is merely what has ant
yet happened to it. To compare that with
our 1,W11 et lusciousness is like trying to add
an apple to an orange."

During all this Bee had sat watching us,
listening to our talk, but had not
And as, an hour before in the other room
had noticed her glancing fearsomely an
again now her gaze drifted away: an I I

heard her murmur.
"Oh, 1 hoped it would be gone-not come

to us in here!"
We folio red her gaze. Standing; perhaps

a foot hove" than the floor of our room ;111(1
slightly behind the side wall was that self-
same spectral figure. The intent to watch

(Continued on /w! a' 544)
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AUTOMATIC TOASTER

Tne editors took the remarkable toaster
illustrated above apart in order to see how it
operates. Inside there is a double heating ele-
ment, the slice of bread being toasted on both
sides at the same time. The small lever pro-
jecting from the front on the right side winds
up a spring mechanism operating a clockwork -
like mechanism. This is set by a knob im-
mediately beneath the lever. When the de-
sired time has elapsed, the lever at the right
releases the one at the left, causing the toast
to jump up and automatically shuts off the
source of power. The switch is of carbon and
self -adjustable. The toaster without a doubt
is the finest thing on the market-Toastmaster.

JIFFY INSULATORS

For wiring
icons. toasters,
heaters, vac-
uum cleaners,
lamps. etc..
these rubber
Insulators may
be very quick-
ly applied to
the wire. They
are flexible
and fit snugly.
Ileite Electric
Mfg. Co.

To P -

BATTER MIXER

The nickel -plated receptacle for holding the bat-
ter is mounted on a stand provided with ad-
justable arms so that the device may be swung
freely. A small motor on top mixes the batter
and a trigger release permits the batter to pour
out of the bottom of the receptacle onto the table
stove. The device expedites pancake making in

home with large families.-R. A. Moore.

tenti
PANCAKE TURNER

The turner illustrated above will enable the
housewife to flip over a pancake very easily and
quickly and will never cause the pancake to
buckle up. It will be noted that a small button
projects from the handle immediately under the
thumb of the user. Pressing this button causes
the turner to describe a complete arc.-R. A.

Moore.

SCREW -DRIVER HOLDS SCREWS

screw -driver which will securely hold a screw
in juxtaposition with the driving shank is il-
lustrated above. Nearly any size of screw with
any type of head may be used in this tool.-

Diversified Sales Co.

KNIFE SHARPENER

Two steel pieces arranged so as to form a V-
shaped slot produce the sharpening edges for the

above device.-R. A. Moore.

CREAM WHIPPER

A beater which will fit into a cup and in which
the blades rotate in opposite directions. yet
which is simply constructed and practically fool-
proof is the subject of the photograph above.-

R. A. Moore.

'COMBINATION CHAIR

The chair illustrated in the photograph above
will accommodate a suitcase, a hat, an umbrella
and an overcoat. The chair seat may be lifted so
as to get at the hat. This combination should
be ideal for the small home or for theatres and

restaurants.

SPOOL HOLDER

In the spool holder illustrated in the above
photograph a pin cushion is provided and it wi:1
be observed that there are springs in back of
the spools, preventing them from rolling and
unnecessarily releasing thread.-R. A. Moore.

The inter-
esting
clamp here
shown is
for holding
milk bottles
and the
like, the
milk bottle
being raised
and pushed
into the
holder
which
closes
around the
neck of the
bottle au-
tomatically.
-R. A.
Moore.

BOTTLE HOLDER
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Home Mechanics
How to Build Cedar Chests
By WILLIAM M. BUTTERFIELD

-- 1E"

Vie

LID DETAILS

Ye.
At sides; detail sketches showing dimensions

and cabinet work for fitting parts.

ONE ,tyle and size of cedar chest is
used for all of the four designs
shown on this page. The chest is

44 inches long, 18 inches wide and 18 in-
ches deep.

About 70 feet of 6' .-inch cedar lumber,
inch thick, and 11 feet of 2 -inch cedar

' inch thick, is required for the chest.
Other items for the various designs are
follows:

40 ft. 18 -inch half round mahogany
molding.

10 ft. 1 x 1!: -inch o. g. mahogany
nolding.

3 ft. 10 -inch cedar board 1 inch thick
for back rest).
2 ft. 6 -inch cedar board inch thick
for handles).
7 ft. 1 -inch mahogany pole (for back

est).
2 ft. 1 -inch cedar pole (for handles).
26 ft. 4 -inch sheet copper 1/16 thick

:for binding, etc.)
2 ft. 7 -inch sheet copper 1/16 thick (for

locks, etc.)
1 2 -inch copper padlock.

3 2 -inch copper hinges (3 for each lid).
1 2 -inch trunk lock (copper trimmed).

composition feet 5 inches high.

ONE STYLE OF CHEST IS
USED FOR ALL DESIGNS

4 turned legs 6 inches high.
4 turned leg; 14 inches long (nahog-

m y).
22 feet 2-incl mahogany inch thick

I for leg frame).
The 6V-inch lumber should have a

nug fitting tongue and groove and meas-
ure ;Aches wide over all-the tongue
and groove being Y.! inch deep by i i inch
,vide. This lumber is cut for 6 pieces
18'.'4 inches long awl 12 pieces 44% in-
ches long. Three of the short pieces
glued together form an end piece or the
chest and three long ones glued bgether
form a front, back, top or bottom piece.

It will he found advisable to pay a
small extra charge over the cost of lum-
ber to have the tongue and groove cut by
machine at the mill.

The gluing process can he very satis-
factorily carried out on a level floor in a
narrow hall-the baseboards ;dung the
hall on both sides acting as the jaws of a
vise. By placing any three pieces proper-
ly fitted and glued against one baseboard,
a very heavy squeezing or forcing pres-
sure may be ebtained by placing extra
pieces against the opposite baseboard and
driving wedges. Heavy weights placed on

Above and in circle; illustrations ci various
possible designs using this chest.

he piece to be glued will prevent it from
*di.hing" while (Irving.

When they have been glued together the
ix huard:, each formed of 3 piece:, are

cut. planed. sawed awl smoothed in the
usual wa), or as a solid board. Ti ley are
putt together with glue and ;s -inch brads.

The lid and chest are made first in one
p'ece, tha' is, the height of the sides arc
wide 17'i inches to which a 34' -inch topi .ecured with glue and screw:. The
scre. should he about 3 inches apart.
each screw is covered with a cedar plug

inch round and % inch thick. With
the top the chest measures 18.1i inches in
depth.

The lid is then sawed from the chest.
sawing on a I% -inch line. After 'month-
ng the sawed edges and fitting the lid and
chest closely together, the lip pieces are
cut, shaped. and glued in place a, shown
in layout ( lid details).

The bottom piece must fit snugly for it
shoAld he glued in place with Y2 -inch
quarter -round molding glued in the top
anzles as shown (chest details).

Copper is a very popular trimming for
(Continued on page 5,4),
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- Chinese Junk Wins
this Month's

103

LENGTH OVER ALL -89 -0
LENGTH AT WATER
LINE' 69.-0!

BEAM.
DRAUGHT  4.-0'

10 I5 20

SCALE IN FEET

Cup
Model Is Built by G.

) B. Douglas, of Mont-
clair, N. J.

The photograph at the left shows this
month's cup winner which is a model
Chinese junk. The original vessel is
eighty-nine feet over all, sixty-nine feet on
the water line, and has a beam of twenty
feet, nine inches. and a draught of four
feet. The model itself is about twenty-
three inches long over all. Mr. Douglas'
work is exceptionally accurate and he is
very careful and thorough. The cup which

was awarded appears at the right.

This cup
is 17t,i

inches high.
A cup is
awarded

!monthly.

HULL- PAINTED BLACK WITH DARK RED
TRIM. EXCEPT RED AT BOW AS SHOWN.
INBOARD SIDE OF UPPER PART OF RAIL,
LIGHT LEAD. BOTTOM- LIGHT GREEN.

MASTS. DECKS AND DECK HOUSES -
VARNISHED.

BLUE --

/RED

BLUE

E

A
If you have not yet entered your model you cannot win a cup. Why not get busy? See contest rules on page 565
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The Cup Winner
THE hull of Mr. Douglas' Chinese junk was

made from a solid block and dug out. The
side rail with the perpendicular pieces was

made of white holly and the perpendiculars are
match stkks. The fittings over the hanging sides
were quite difficult to make in order to get
them even. Two cooking pots on the deck are
made from two five and ten cent store thimbles.
These attract considerable attention. The people
rarely see that the capstan and the mizzen mast
is four feet off center, nor do they sec that there
is a windlass for hoisting sails, anchor and
udder. The rudder is a large affair hung

from a windlass so that it may be raised when
the boat enters shallow water. A bulkhead just
forward of the rudder fills with water which
prevents the ship from turning a somersault.
All Chinese jurks have eyes painted on the bow,
for a Chinaman says. "No have eye, no can
see. No can see, no can go." The slots in
the rudder make it easier to move the rudder.
Note that the foot of the mast does not go

to the bottom of the vessel.

X

SCALE IN FEET

F

W.L.

LOOKING FROM LOOKING FROM
STERN BOW

-SECTION AT E-

--DECK-/
PLAN-

{ -woo

mu !otos
E 11

111 I -SECTION AT H-

SLOT- SHADED PART ALL
OPEN TO WATER

WATER
LINE

I J

OPEN
SLOT- - - -

RUDDER ._v
POST

0 5

WATER
LINE

RUDDER

--STERN-

10 5 20

SCALE IN FEET OF END HEWS
AND SECTIONS

 MODEL OF A
- C INESE JUNK-

Blueprints of this junk may be obtained front the Blueprint Division of the Model Department at fifty cents for the complete sct.
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AWARDS IN $5,000.00 MATCHCRAFT
CONTEST

First Prize $100.00 Is Won by H. Gerdts, of
Brooklyn, N. Y.. for His Model of an Old
Type Man 0' War. Construction Is One

Hundred Per Cent. Matches.

THIS remarkable model is
fourteen inches long and

twelve inches high. There are
18.000 matches in its construc-
tion, and it took the builder.
Mr. Gerdts, five and a half
months working nights and
Sundays. to complete it. The
sails were built up over differ-
ent size bottles so as to give
them the natural curve. The
matches for the ropes are split
so as to make them much thin-
ner, and the ladders, ropes and
guns are all made of this mate-

rial.

The entire ship
was sand -papered

and varnished.

FOR the present year. SCIENCE AND
INVENTION magazine will award a to-
tal of $5,000 in prizes, in a new contest.

You are asked to make models. fashioning the
same entirely from safety matches. Please ob-
serve the following simple rules:

(I) Models submitted must contain at least
90 per cent. safety matches in their construc
tion.

(2) Models made of toothpicks, paper
matches, or non -safety matches, are not elig-
ible in this contest.

(3) Models can not be built around boxes
or other supporting articles. Walls, roofs,
etc., must all be self-supporting and made of
matches.

(4) All liquid adhesives, such as glue, shel-
lac, cements. etc., are permissible.

(5) Models may be painted, gilded or sil-
vered.

(6) Models may be of any size.

The comparative size
of this remarkable
model may be ob
tained by viewing
the photograph of
M i s s Josephine
.Fitch who is hold-

ing the vessel.

16 Monthly Prizes
First Prize $100.00
Second Prize 75.00
Third Prize 50.00
Fourth Prize 35.00
Fifth Prize 25.00
Sixth Prize 20.00
Seventh Prize 15.00
Eighth Prize 12.50
9th to 16th Prizes of $10.00

each . $80.00

$5,000.00 Prize "Matchcraft" Contest
WATCH FOR PRIZES IN NOVEMBER ISSUE

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a 5"x7" pho-
tograph of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes
scheduled herewith.

(8) All models submitted to SCIENCE
AND INVENTION Magazine will be prompt -

IMPORTANT
QUITE a iew matcher:tit models from con-

testants arrive broken every month, due
to faulty packing, or weak construction. It
Should be remembered that boxes are often
iolently thrown around in transit before they

'each us. Make sure first that your model is
constructed strongly enough to withstand severe
hocks. Then, before you send us the model.
after you have it packed as well as you know
how, throw it up almost to the ceiling and let
it come down on the floor. Open up the box
and see if the model is not damaged. Only after
such a test can you know that the model will
arrive safely.

All First Prize Awards will henceforth be-
zome the property of the Experimenter Publish-
ing Company and will be used for exhibition
purposes.

ly returned to the builder, who will prepay all
charges.

(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

(10) This is a monthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. Thus the contest for the month of Oc-
tober will close November 1, 1926, and prize
winning announcements will he made in the
January. 1927, issue. The November issue
will contain August prize winning entries.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not he
held responsible for breakage in transit due to
models having been improperly packed.

(12) NVhen models are sent, he sure to affix
tag, giving your name and address, to the
model itself. In addition, put name and ad-
dress on outside wrapper of package.

(13) Address all letters, packages, etc.. to
Editor, "Matcheraft" Contest, care SCIENCE
AND INVENTION Magazine, 53 Park Place,
New York.

Caution-Soak or cut heads from matches before building your model so that the models may be expressed or
The strike -everywhere square cut Liberty matches can be used if the heads are cut off.

This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.

mailed.

REMEMBER- This is a monthly contest offering sixteen prizes every
month. Don't hesitate, send in your model now !
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SECOND PRIZE -475.00 is
awarded this month to Fred
Spinden, of Abington, Illin-
ois. for his model of a tea
kettle illustrated above. The
kettle itself is nine and one
half inches in diameter, and

nearly six inches high.

-10101w-N
A microscope
made entirely of
matches won the
third prize in this
month's contest.

Imo&

-11.040-s-
TWELFTH PRIZE-$10.00 is award-
ed to J. White, of Rochester, N. Y., for
the sailor's sweetheart frame made up of
several layers of matches. By means of a
scroll saw the heart is cut out and the
picture inserted under celluloid. A
back of matches is then glued in place.

EIGHTH PRIZE-$12.50 was won by
C. F. Ewers. of Portland, Oregon, for
the team of horses pulling a truck load

of matchwood illustrated below.

MATCHCRAFT
AWARDS

Tea Kettle Wins Second Prize $75.00-Micro.
scope Third $50.00 and Lynx Head Plaque

Fourth $35.00 In This Month's Contest.

Thousands of matches entered
into the construction of the
tea kettle. Only a single layer
of matches was used. Notice
how each match was bent in
order to give the kettle its
curve. Mr. Spinden has re-
peatedly demonstrated his

ability to bend matches.

4 -144 -
THIRD PRIZE-$50.00
was awarded to Henry C.
Thomas, of Charleston,
North Carolina, for the
construction at the left.
The side holders are
linked and the angle of
the scope is adjustable.

The second prize entry is her,.
h.ld by Miss S. Bernstein_

44111-110,
SIXTH PRIZE
-$20.00 was the
award decided up-
on for the check-
erboard here illus-
trated and built by
Victor Roman, of
New York City.
Note that the

matches in adja-
cent squares aro
laid at right an-
gles to each oth-
er. Half the num-
ber of squares
could be stained
black for greater

contrast.

ELF
FOURTH PRIZE
-$35.00 wi.s won
by Dr. E. Bade of
Glen Head, L. I..
for the lynx head
plaque here illus-
trated which is
just big enough to
cover a cone
speaker, although
it may be used for
a tray. The match-
es were carefully
cut and bent and
then glued in place
so as to produce
this artistic de-

sign.

t,

SEVENTH PRIZE - $15.00. The
model of a horizontal steam engine il-
kstrated below and made of matches
was built by C. L. Brown, of Yonkers,
N. Y. Althcugh many steam engine

Imodels have been heretofore entered, no
one has built a model which will actually

work when air is delivered to it.
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THIRTEENTH PRIZE-$10.00
The emblem of the Odd Fellows
developed into a shelf and illus-
trated below was made by John
Zeleznik, of Bridgeport. Ohio.
Matches, glue and scroll saw com-
bined with an artistic sense en-

abled its construction.

SIXTEENTH
PRIZE - $10.00
was won by John
Shields. of Mid-
land. Md., for the
two wooden
matchcraft models
of emblems built
in glass bottles.
In neither of th
models can the
stoppers be re-
moved nor can the
emblems be taken

,v IA

FURTHER MATCHCRAFT
AWARDS

-01140-1.

FIFTEENTH
PRIZE-$10.00. To
the right we find a

photograph of a

farmhouse and a
garage both of
which were built of
matches. The judges
have stated repeat-
edly that only those
portions of the con-
structior. made of
matches would be
considered in mak-
ing the awards. Con-
sequently the land-
scape and other
decorations were

in the decis-
ions. This construc-
tion is by Harry
Goldstein of Spring-

fielc. Mass.

FOURTEENTH PRIZE-$10.00. The most unique
feature in the bicycle illustrated above is the fact
that a chain made of matches rotates on two disks
which are not even provided with sprockets. The
friction of the chain on the disk is sufficient to cause
the back wheel to turn when the pedals are rotated.
Note the spring under the seat. Fred Spinden, sec-
ond prize winner in this month's contest, made this

model.

A different' emblem placed in
a different style of bottle.

llars--"rm-"r-wrir-som

4-.4411E
ELEVENTH PRIZE -410.00. The house illustrated
in the two views at the left was built by W. Henkel -
man of New York City. The construction measures
eleven inches long by six inches wide, and four and
one half inches high. It has a front and a back porcn
and numerous curtained windows. No attempt has been
made to outfit the interior. the building merely being
constructed for exhibition purposes and is artistically
painted. The photographs are taken from opposite

sides.

NINTH PRIZE-$10.00. Al-
fred Roman and his brother
Victor must have been busy
this month because they both
won prizes in the Matchcraft
Contest. The airplane above
was built by Al. An imitation
engine appears in the model.

FIFTH PRIZE-$25.00 is
given to Frank Schmulowirz
of New York City for his con-
struction resembling a candle-
stick and wire for an electric
lamp. The match construction

is eleven inches high.

4-.4*
TENTH PRIZE -410.00 is issued to How-
ard F. Wandrei of St. Paul, Minn.. who

it,' built the trolley car illustrated at the left.
This is one of those pay as you enter types
and when one of the doors is pulled open.
its companion automatically opens. Al-
though only six inches long, the model is
provided with a coin box, controls and a

stove.
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Dust Control In
Mines

'VHF. great danger of explosion in mines
I is tine in large part to the presence of

coal dust in the atmosphere. The latest
method of detecting the presence of a (hul-

) gerous amount of explosive dust in mine
shafts uses very simple apparatus familiar
to radio fans. A highly charged condenser
is inserted into the air outlet from each
mine shaft, and the presence or absence of
coal dust in the outgoing air changes the
dielectric between the condenser plates.
When the concentration of particles becomes
dangerously high the condenser is dis-
charged, causing the relay to operate and the
alarm bell to ring. Under ordinary work-
ing conditions the amount of coal dust sus-
pended in the atmosphere may he determined
by the frequency with which the condenser
discharges and the bell rings. If the opera-
tor on duty at the control hoard finds that
too much dust is present, he simply increases
the amount of incoming air by adjusting the
intake fans. The fans arc so arranged that
in the case of emergency they may he re-
versed with equal effect to increase the
amount of air introduced into the shafts.
The hook-up inserted at right shows how
ordinary radio apparatus may be used to
reproduce the experiment. Figs. I to (,
illustrate the gradual collection of dust par-
ticles ill the dielectric space which causes
the condenser to discharge.

World's Smallest Phono-
graph

The young
lady at the
right is show-
ing you how
to change a
record on the
new baby
phonograph.
The complete
mechanism
folds up into
the unit shown
ahove.

The operator keeps watch for alarm and
has complete control of ventilators be-

fore him. Circuit at the left.

How to Open an Umbrella
'FRY t h e
handle of the umbrel-

la under your knee, as
shown in the illustration
at the right, if your arms
arc full of packages when
it begins to rain. This
idea was conceived and
sent to us by William A.
Lei kW of Pottsville. Pa.,
who evidently learned
from experience.

tlrt

AswISS manufac-
turer has recently

placed on the market
what is called the smallest phono-
graph in the world. It lias a
diameter of -14 inches and is 134
inches high. It works surprisingly
well, and is very convenient to
carry about as may be seen in the
photo at the left.

Self -Fitting Sealing
Caps

This transparent bottle cap shapes itself by
shrinkage and hermetically seals the bottle.
It is slipped over the stopper as at left and
in about four hours it conforms itself to the

contour of the bottle.

This shows how the seal may be applied to a
round -stoppered bottle.
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The unusual looking typewriter at
the right is designed to write the
characters of the alphabet used by
the blind. This system of writing,
called the Braille system, employs a
series of dots raised from the surface
of the paper in different combina-
tions to represent the various letters
of the alphabet. The dots are

by the six large keys, the
seventh being a spacer key.

Science Snapshots

Dancers and orchestra ica le..
should welcome the innovation
shown in the photo at the left.
This machine controls the tempo
of the orchestra and indicates
the speed at which the music is
being played. The two dials
seen on the front of the cabinet
are indicators. The left dial
shows the number of beats per
minute so that the orchestra will
not exceed the normal pace, while
the dial on the right is connect-
ed to a pendulum which beats
4-.444. the time.

441.0.-0
A remarkable piece of apparatus
which brings science one step
nearer to solving the secrets of
the weather has been developed
by Dr. Charles G. Abbot of the
Smithsonian Institute. The "sun
gun" shown at the right is an
instrument which measures the
amount of heat given off by the
sun. He has found that this
amount varies from day to day,
and greater accuracy in long
range weather forecastink is now

anticipated.

Below is shown a typewriter which
may be converted into a machine for
writing Braille characters by throw-
ing a lever. The carriage is ar-
ranged in the same fashion as on
the standard typewriter and manu-

scripts in the
usual kind
of type may
be written
without

!changing the
machine.

ro.wassisarmaireiliamiailisma

A wAsiIINGTON att,,rney is the inventor of a net'
- typewriter which he believes will revolutioni!...
y-pewriting and do away with stenographers and typists.
Above is shown the inventor at a dummy keyboard of the
'ovention. which is the result of twenty-five years of con-
ilmous experimentation. The machine has a keyboard
which contains forty alphabets and the total number of
keys is 1,160. placed as may be seen above. This type-
v.riter is the invention of a 141i -titer court reporter. and
he claims that in tests he has attained the speed of 283
.vi.rds a minute without error. The instrument is so
constructed that the typist need not watch the keyb.gtrd
is the keys are spaced in a similar manner to those on
our standard typewriter keyboard. This apparatus could
find its field of usefulness in typing- from dietatiim where
high speed and accuracy are e-,:nti;t1.

a, 1

itDr. Richard C. Cabot. noted Boston physician re-
cently announced the perfection of a method of re-
ordiag heart -sounds permanently upon a phona-

graphic record. As a result of 18 years of constant
experimentation by Dr. Cabot, it is now possible for
physicians to study abnormal conditions with the aid

of a phonograph.

A seminar of medical experts and scientists recently convened at the Massa-
chusetts General Hospital to witness tests and demonstration of Dr. Cabot's
new recorder. The heart sounds are electrically amplified and engraved upon
the phonographic disc record, after which they may be "played" on any
phonograph. The apparatus may also be used to record the action of the

lungs.
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EXPERMENTAL CHEMISTRY

The Testing of Wood and Grain Alcohols

1
T is not at all difficult to distinguish
between wood and grain alcohol or to
detect the presence of wood alcohol in
grain alcohol by a chemical reaction.

Wood alcohol, as its name signifies, is de -

To 10 cc of alcohol add 10 chops of sodium
nitroprusside solution in water. To this mix-
ture add 2 cc of 10% sodium hydroxide solu-

tion as a test for acetone.

rived from wood, while grain alcohol is
usually and most commonly, although not al-
ways, derived front the fermentation of the
starch in grain or potatoes with the aid of
malt. But this ethyl or grain alcohol may
also be prepared from wood. In this process
non -resinous wood, or wood from which the

Add methyl orange to alcohol in test for acid.

resin has been extracted, is cut into small
fragments and placed ill a digester. A small
amount of sulphuric acid is added and steam
is permitted to enter. By careful regula-
tion of the strength of the acid and the tent -

By DR. E. BADE

perature, the wood or cellul. ose c.ombioes
NVith the water by means of tli, acid pres-
ent and producing a simple sugar.

The substances in the digester arc now
treated with water which dissolves the acid
and the sugar. After filtration the acid
is neutralized with lime, and the sugar is
changed to grain alcohol by fermentation.

Some of the impurities found in methyl
alcohol are aldehyde, dimethyl acetate, ace-
tone, higher ketones and chloroform. As a
rule, especially for chemical work, the wood
alcohol should be free from acetone. In
order to test the alcohol, a color reaction
is used, which wolf give a reaction for ace-
tone, aldehyde and acetic acid. W'ten
of acetone is present the color will be yel-
low -orange when a solution of sodium nitro
ferrocyanide (nitroprusside) is added. If
acetic acid is present, a pale tint of red is
developed which, after twenty minutes will

25 cc of the solution under test is distilled in a
small flask in order to obtain a few drops of

the solution.

fade in intensity. A freshly prepared solu-
tion of s(xlium nitroferrocyaniole added
to the wood alcohol and the li(ntid made
alkaline by the addition of caustic soda, will
develop a ruby red color if acetone is pres-
ent. The intensity of color varies with the
amount and nature of the impurities.

The same reaction is also applicable to
ethyl alcohol, for determining definitely the
presence of acetone in either alcohol. To
10 cc. of the ligifd to (te tested add 10 drops
of a freshly prepared sodium nitro ferrocy-
ankle solution in water. Mix and add 2
cc. of a 10% solutic:1 of sodium hydroxide.
The orange red tint developed when acetone
is present fades to a clear yellow in about a
half hour. In the meanwhile another test
tube is used and the reaction just mentioned
is repeated. But here. after the caustic soda
has been added, the solution is made acid
with acetic acid whereupon a purplish red
color is produced when acetone is present.
The color, within a half hour, will gradually
chatme to a deeper blue.

The prek lice of at:A oc alLali is detected
1% in the aid of phenolphthalein, litmus, or
methyl orange, litmus being least sensitive.

The presence of wood alcohol in grain
alcohol is most readily detected by a color

Dilute the alcoholic distillate with 5 cc of
water, keep test tube cold, and plunge a spiral

of red hot copper wire into the tube.

reaction. As little as 0.15 of wood alcohol
in the ethyl alcohol may he detected. First
take about 25 cc. of the suspected solution.
place in a small flask and distill about 10
drops. This may be done without the aid of
a condenser by inserting the goose neck

Filter after dipping the copper spiral.

as deeply as possible into a test tube which
is surrounded by a slightly larger test tube
containing cold water. Dilute the distillate
with about 5 cc. of water and replace the
water in the larger tube with fre,11 cold
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..cater. Insert the small tube into the cold
water and heat a small spiral of copper wire

, red heat over a flame and quickly quench
'he metal in the alcohol solution which has
!wen distilled off. Do this about five or six
time; and then filter the now oxidized solu-

Boil the solution after the wire has been with-
drawn.

n. Boil for about one minute. ( .01 the
elution and add 2 drops of a 0.5'; resor-

cinol solution in water. Mix and carefully
add two or three cc. of concentrated sul-
phuric acid in such a way that the acid runs
to the bottom of the solution without mix-
ng. Let the tube stand about three minutes.
If no rose-colored ring has developed, less
than 2% of wood alcohol" is present. and if
the ring develops within ten or fifteen min-
utes about 0.1% of wood alcohol is present.
.\ yellowish brown ring, which may develop.

due to acetaldehyde produced by the
of the ethyl alcohol and which may

not have been completely driven off by boil-
ing. The ring must he rose red in color
to show the presence of wood alcohol. In
this case the wood alcohol is oxidized to
formaldehyde.

The presence of aldehydes can usually he
detected with the aid of a few drops of
silver nitrate solution. After the liquid has
been exposed to the light for 24 hours, the
silver will be reduced to a black powder
if aldehydes or other reducing agents were
present.

Pyridine, which has been partially recti-
fied, or bone oil, which contains a large
amount of pyridine. is frequently used as a
denaturant and its presence may be detected
by the abundant crystal formation which is
developed when 10 cc. of the alcohol is
treated with 5 cc. of a 5% solution of anhy-

Add a dilute solution of the resorcinol and then
concentrated sulphuric acid, poured down the
side of the test tube so as to sink to the bottom.

Brous cadmium chloride solution. The
needle -like crystals are produced within 10
minutes when pyridine is present.

Amyl alcohol, otherwise known as fusel
oil. can he detected in quantities as low as
0.05% when care is exercised during the

When wood alcohol is present in ethyl alcohol
then a rose red ring is developed as well as
rose colored flocks. The tube on the left shows
the results obtained when no wood alcohol is
present, and the tube on the right shows the
presence of large quantities of wood alcohol.

operation of analysis. Five cc. of the alcohol
are taken and diluted with 6 cc. of water.
To this mixture 15 to 20 cc. of chloroform
is added. The whole is thoroughly shaken
up and the chloroform is then removed by
decantation or by means of a separatory
funnel. The chloroform in which the amyl
alcohol is dissolved by this treatment, is
evaporated in a watch crystal on a water
bath and the fusel oil is left behind.

Methods of Testing Milk
Be JOE SILL
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Fig. 1. Turmeric paper which is turned brown-
ish -red by alkalies, curiously enough is turned
almost the same color by an acid solution of

boric acid.

BORIC ACID
Evaporate a quantity of milk to dryness

and incinerate the residue. Hydrochloric
acid and water are then added and a strip
of turmeric paper is immersed in the solu-
tion. The paper is then dried at 100° C. on a
watch glass. If the tumeric paper is colored
reddish brown, boracic acid is present. (See
rie.

SODIUM BI -CARBONATE
Evaporate and incinerate another quantity

Fig. 2. Milk is evaporated and tested with
acid for the presence of a bicarbonate.

Fig. 3. Formaline in the presence of ferric
chloride in acid solution gives a violet color.

of the milk to he tested and hydrochloric
acid is added carefully to the residue. If the
residue effervesces (gas given off) there are
probably hi -carbonates present. (See Fig.
2.)

FORMALIN
Formalin is by far the most dangerous of

the preservatives as it attacks the system
especially of children.

The milk (about 50 cc.) is boiled with a
solution of concentrated hydrochloric acid

Fig. 4. Solid salicylic acid gives a similar color
The milk is treated with alcohol and ferric
chloride solution after being evaporated to dry-

ness and shaken up with ether.

and a trace of iron chloride when the milk
will turn a violet color if formalin is pres-
ent. (See Fig. 3).

SALICYLIC ACID
20 cc. of milk are acidulated with sulphuric

acid and shaken with ether: the ether solu-
tion is evaporated to dryness. and the resi-
due is treated with alcohol and a little iron
chloride solution, a deep violet color will be
given by salicylic acid. (See Fig. 4).
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A Motor -Generator Battery Charger
By WILLIS L. JONES

CONDUCTORS

FUSES

RHEOSTAT

a

(0)
...---SWITCH BOARD 18 X iF3X 2

6 VOLT AU10 BATTERIES

-S.P DT. SWITCH -30 AMPS.

AUTO FUSES 30 AMPS

STEEL COUPI1NG

1 1-1-1?

-MOTOR

- CARBON
BRUSHES

INSULATED
FROM FRAME

0

0

0 _I

0

0
.11mik

0/ BATTERIES

--OLD AUTO GENERATOR

FIG. I

/ /
SWITCH ES

FIG.

The mounting arrangement and panel construction of the motor -generator
battery charger is shown above. A 1 3 horse -power alternating current

THERE is nothing like a battery
charger using a D.C. generator. No
contact points to wear out: no ex-
pensive bulbs to burn out. Just a

snap of a switch and this charger that I am
about to describe. will hum away developing
from 200 to 240 watts.

The generator used for this outfit was
purchased from an "automobile graveyard":
every city of any size has one. Any kind of
generator will do. but I find from past ex-
periences of making several such apparatus.
that the old style Delcos are more reliable.
and will develop 30 amperes without over-
heating. That is provided it is in fair con-
dition and not wet or oil -soaked from lying
in or near water or oil. Before purchasing
it, with one cell of dry battery or a regular
6 -volt storage battery, test for shorts in the
armature and field coils.

Connect one pole of the battery to the
end of one field coil and touch the wire from
the other pole to the generator frame. If
there is a spark there is a short in the field
coils, and the generator should be discarded.
as field coils are very expensive to wire.
If there is no spark and a slight magentism
N felt (ascertained by holding nail near field
pole besting tested) the fields arc 0. K.

Next try the armature. Connect out
pole of the battery to one segment of the
commutator and touch the other pole of
the battery to the shaft of the armature.
If there is a short it will spark. Whether
Gr not it should he discarded is up to the
builder of the outfit, as the armature can he
rewound by nearly any motor electrician, the
:est being between $5.00 to $8.00. The
writer found that nearly all of these places
Dr "grave yards" have plenty of used gen-
erators and there is no need to take a de-
fective one, because for about $10.00 an ex-
cellent one can be obtained. The writer has

motor is coupled to a sal./aged automobile generator. With this arrange-
ment several six -volt batteries may be charged at the same time.

bought about 11 so far and $10.00 is the
highest price he has paid vet, the general
prices were in the neighborhood of $5.00 to
$6.00. Now disconnect the pole from the
shaft and leaving the one pole on the seg-
ment of the commutator as before proceed
to try out each segment to see that there are
no loose corrections. There should he a
spark as each segment is touched: if there
is none, then that segment is dikonnected
from the armature windings and should be
resoldered to it. Ii there are no shorts or

loose connections, and the insulation in-
tact. that is none of the covering off the
wires, and if the generator is dry, which is
a big factor, as water is a conductor of ele!-
tricity, it can he called in good condition.
The writer takes for granted that the me-
chanical condition is 0. K. If the genert-
tor is of the 12 -volt type two of the regul.ir
6 -volt batteries must be charged in serte-.
The B batteries must be connected 6 cell;
in series instead of 3.

Fig. I on page IN shows the generator

49:Q<)r
WORN COMMUTATOR

WITH MICA
N\\ PROJECTING

SANDPAPER 6-,IZZ

FIG. 3 AFTER MICA IS CUT

WIRES CONNECTED TO
CON TACT POINTS OF RHEOSTAT

SHOWING CONNECTION CF RHEOSTAT
TO FIELD COIL. ALSO HOW
LEADS FROM FIELD AND BRUSHES
ARE CONNECTED

FIG. 4 FIG. 5
The drawing above shows the connection of the control rheostat to the field coil of the generator.

The method of cleaning a worn commutator with sandpaper is also illustrated.
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coupled to a /A-H.P. 60-Cyc., single phase
A.C., 110 -volt motor. A piece of iron pipe
is reamed out to fit the shafts. Two 3.i -in.
holes are drilled through the pipe and the
shaft. Wire nails are then driven through
and bent.

The base for the outfit is made from heavy
wood about 36 inches long 8 inches wide and
between 1": to 2 inches thick.

The switchboard for the generator is 18

inches long 12 inches wide and inch thick.
It is bolted to the base with 9 -inch bolts
I/2 inch in diameter as per diagram. For
this switchboard wood may be used as it is
inexpensive, and there is no danger from
fire, as this is a low voltage affair.

The switch is double -pole, single -throw,
with a capacity of 30 amps. or over.

The ammeter and the voltmeter arc used
ones and costs approximately $1.00 each.
The ammeter registers from 1 to 30 amperes.
The voltmeter from 1 to 14 volts.

The fuses are for 30 amperes maximum
capacity. They protect the generator from
short circuit.

The contact points for the rheostat are
made from heavy thumb tacks; the contact
lever from a piece of scrap copper. The
resistance wire consists of single strands of
picture wire. They are made in coils 1/4

inch in diameter and about 8 inches long.
There arc 3 feet in each coil. Each coll is
mtached to a small copper wire (see Fig.
8) and they are connected to the contact
points of the rheostat. It is then placed in
series with the field coils of the generator.
(See Fig. 6).

If the commutator of the generator is
rough or if the mica is projecting, sand-
paper or cut it as shown in the illustrations.

Fig. 2 shows the method used in charging
the batteries.

If only one battery is to be charged, and
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the operator wants to charge it at a 5- to
10 -ampere rate, by moving the handle of the
generator rheostat located on the switch-
board any desired output may he had. The
least resistance in the path of the field coils
the more current at the brushes and vice -
versa.

While the batteries are charging be sure to
remove the vent covers. Also do not sparl:
the batteries or have lighted matches around
while they are charging as there is danger
an explosion.

Also the more batteries charged at one
time the cheaper. That is by charging ahnt
5 at one time we take advantage of the full
power of the prime mover if it be an electric
motor.

If the builder does not want to charge
more than one or two batteries at one time.
then it is best to use a Ti(s- or 1/6-H.P. motor.

A Filter For Near Ultra -Violet Rays

The exterior of the near ultra -violet ray filter
box is shown above. It will be seen that the
glass slide is tightly fitted into metal grooves
which prevent the leakage of any extraneous
rays into the box. The opening at the top
holds an eye -piece for observation of the con-

tents of the box in action.

MANY experimenters who have derived
hours of instruction and amusement
in their little shops or laboratories

with phosphorescent or luminous substances
know that the compounds experimented with
become luminous only when exposed to a
source of light, and that the fluorescence is
very difficult to see because of the luminosity
of the source of light. By using a glass which
screens out the visible light and allows the
near ultra -violet light to pass, one may con-
tme the study of luminf ms bodies and the
effects of ultra -violet light over a wider field
than without using such a filter.

The filter describes here is made from a

II
Substances to be tested for phosphorescence or
luminescence are placed upon the stage shown
just back of the sliding door. The filter box
may also be used in experimenting with selen-
ium cells, and to test the ultra -violet content of
light from different sources under various con-

ditions.

By RAYMOND B. WAILES
wooden box about ten inches square and is
fitted with a square of glass known as
G586AW which costs about two dollars.

This glass is transparent only to the rays
of about 363 not. that is, about the range of
the near ultra violet rays. It keeps hack all
of the visible or "light' rays ; so a lamp
Placed hack of it cannot he seen. As the ef-
fects of fluorescence and phosphorescence are
due in the main to ultra violet rays. this glass
serves admirably for many interesting ex-
periments.

The glass as sold is about 6' square. It
should he fitted ill a sheet metal holder upon
the front of the wooden box, so that the
metal overlaps the glass for about an inch.
thereby making a light -tight fit. A strip of
felt or flannel call he glued to the inside run-
ners. making it doubly sure of being light -
tight. As can be seen from the pictures, the
lid of the box slides into a metal strip which
serves to keep the visible light from the in-
terior of the 'box. A cardboard carton or
tube is fitted into a hole ill the top of the box
so that the observer may look into the in-
terior in which the different substances are
placed, and note the effect produced by the
light or source of rays located on the outside
of the box. A half inch hole is large enough
for this purpose.

One of the most common sources of ultra
violet rays is the electric arc lamp. If this
be set up in operation in front, and if desired,
some distance front the filter glass front of
the box, and a solution of a two grain quin-
ine capsule dissolved in a bit of acidulated
water (which call he taken from a storage
battery) is placed in a small bottle inside of
the filter box, all intense blue fluorescence call
Abe seen coming from the solution if viewed
from the hole above. On cutting off the arc,
the fluorescence ceases. An electric iron can
he connected in series with the arc lamp for
resistance. Beautiful fluorescences were ob-
tained by the writer with an arc passing 10.8
amperes and having a voltage drop of 27 volts
across it.

Other substances call he used instead of
quinine salts. Cp.P. sublimed anthracene
coated upon a sheet of paper with a mucilage
solution will glow when placed in the box
and exposed to the radiations coming
through the filter glass from an electric arc.
A water solution of aesculin or the solutions
obtained from the sticky buds from a horse
chestnut tree, soaked in water, gives a blue
fluorescence. Eosin. erythrosine (aniline red)
in water solution give a blue fluorescene.
Fluorescein ill a dilute caustic solution glows
beautifully. Glass or cardboard coated with
luminous zinc sulphide without any radium
salt admixture also glows.

Holding the hand between the arc am! the
1111Mo:-.Its object will cause a shad .w of the

An arc light emits a considerable percentage of
ultra -violet rays, hence may in all
the experiments spoken of in this article. The
photograph above shows the proper position of
the arc light relative to the filter box. It is

possible to work with greater separation.

hand to be cast upon the luminous body. be-
cause the rays do not pass through the hand.
If anthracene or phosphorescent zinc sulphide
is coated upon a card and inserted in the h
at an angle. the entire shadow of the hand
can he distinctly seen when viewed through
the hole. If the hand be withdrawn. tL,.
shadow will gradually fade out, because the
substance has a lag in its luminous effect.

The filter box call also be used in experi-
menting with selenium cells. The cell can Iv
inserted in the box and connected with it:
'battery and indicating instrument and ex-
posed to the ultra -violet rays coming through
the glass from the source.

The box can also be used for determining
the ultra -violet productive effect of different
lamps and sources of light. Soaking the ar 
carbons in solutions of uranium salt: in-
crease the ultra -violet intensity of the are
formed in tt 11 elt they are used.

The apparatus may be arranged as shown %Ole)
it is desired to test photo -electric or selenium
cells under the action of ultra -violet rays. It
should be carefully ascertained that no light
whatever be permitted to leak through the seals

into the filter box.
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Deaf -Phone and 2-Stage Amplifier
FOR the person that is really hard 4-.1

hearing, the average microphone. bat-
tery and sensitive receiver combina-
that now sold as a deaf -phone. is of

little if any value. True enough, it is en-
tirely portable and very handy in this respect.
but of what value is it if it does not help
its user? The writer was recently ap-
proached by a doctor who is very hard of
hearing and who has extreme difficulty in
communicating with his patients. He could
hear sounds that were very loud and dis-
tinct, but the ordinary deaf -phone such as
mentioned above, was of no help to him.
He owned one of these combination:, and
asked if it would not he possible to improve
it in some way so that he could use it.
He did not care particularly whether the
apparatus was entirely portable, because it
would he used at practically all time: on hi;
office desk.

eir

AFTI

H

TN\
MICROPHONE

-FIG.1-

. P. PECK

The deaf -phone here illus-
trated and described by the
author is shown in actual use
in the accompanying photo.
It may be used as a dicta -

graph.

ratus were so good that we are quite :tire
that a good many reader: of di, milizazini
will he interested in the construction of the
apparatus for their own purposes. The tin-

A.F.T. 2

DRY

CELL CE,

ES- 45 V.

,:,:t.1f nes:. an r! oar co singtic
that even a
%% ill' tools sh ould have no trouble in con-
structing it.

The doctor gave the writer hi: Rtrtaltle
so-called deaf -phone. and the microphone in-
corporated in it was used as the pick-up
medium in the new instrument. .k small
cabinet such a: is used for portable radio sets
was obtained. and a hole was cut in the front
to a:commodate the pick-up unit. and was
so constructed that the microphone could be
slipped into place and would be held thcri
tirm.y. Back of this compartment an onlin-
lry two -stage audio -frequency amplifier was
laid out and wired up. The complete circuit
diagram used is shown in Fig. I. ill
he seen. the ''X' battery which supplies :b.
filament circuit for the tubes is also in t!t.

circuit and supplies the cort-,:it
for it.

SPIRAL
SPRING

CONTACTS

HOOKFOR
RECEIVERS

DETAILS OF HOOK- H
FIG. 2 -

The simple form of amplifier circuit in which two dry -cell type tubes
used, is illustrated above. Two ordinary audio frequency transformers

The writer, therefore. set about tlesi:zning
such an instrument. using a principle that is
well known to radio usersthat of audio -
frequency amplification by means of vacuum
tubes. The results from the finished appa-

are cmployed. together with a
are filament circuit

ished instrument is small and compact. and
while it can hardily he carried around for
use at all times, still it serve- its own pm-
p4tse very well. Such an 111:(1-11111i'llt would
be of great value to all afflicted xvith partial

I
microphone of the best quality obtainable. The
is opened by the hook switch -I-1".

rather unique circuit breaker was use I
11, outfit. and was wired up as shtt,A:i.

so as to open both the filament circuit and
the microphone circuit. It consists merely

(CO/abused oil page 559)

Front view of deaf -phone cabinet showing terminal posts and arrange-
ment of microphone behind perforated grill. The weight is not excessive.

Top view of deaf -phone cabinet with lid removed. This view shows vac-
uum tubes as well as two audio frequency amplifying transformers.
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Simple High Temperature Furnaces
SAD to say, the fascinating realm of

high temperature work has been closed.
for the most part, to the average ex-
perimenter. and needlessly. There is a

certain romance in fusing solid metals in a
little furnace and bringing forth a substance
so hard that files make no appreciable im-

EARTHENWARE Bowl -

PETCOCK

MIXING VALVE

GASs.

AIR -s.

BURNER

Col

FIREPROOF SAS

CRUCIBLE]

FLAME

JETS

FIREPROOF FIREPROOF RIM

FIG. I.
A high temperature laboratory furnace burning

a mixture of gas and air.

pression on it, or a metal that melts when
dropped into a cup of hot water! To be
sure, a few hardy fellows have tried the
electric arc for the production of high heat,
but nearly all lighting circuits arc designed
for a much smaller load than the steady run-
ning of an arc requires: even with heavy
resistances in the circuit the household lights
dim very noticeably when the electrodes of
the arc are brought together, recovering only
a part of their former strength when the
initial It tad has passed.

But there are other ways of producing
high temperatures in the laboratory and in
this article three of these. using flames. will
be described. All the apparatus has been
simplified to such things as arc readily ob-
tainable by anyone. The three hottest fuels
that can he practically used in the small
laboratory without exceptional cost. arc il-
luminating gas. acetylene, and alcohol. In
all the furnaces described. air under slight
pressure is burned with the combustible gas.
You are probably familiar with the use of
illuminating gas in Bunsen burners. but a
higher temperature, and one more suitable to
convenient work, can be secured by the use
of the little furnace shown in section in
Fig. 1. The temperature attainable is over
3.300 degrees Fahrenheit.

The base can be of asbestos, brick. fireclay,
or anything else unburnable. The central
block is of the same material. The roof of
the furnace is an ordinary earthenware mix-
ing bowl, supported by a small rim. The
rim may he of the same material as the
base. Clay has the advantage in this case

UPPER -BLOCH A-Iddile

Pl.
EH C WALL CUT AWAY

FLAME JETS

PLEJt6tO
UP

BURHER TUBES

LOWER
BLOCK B:

GAS MIXTURE

ACETYLENE FURNACE

A simply constructed furnace for burning ace-
tylene gas and generating high temperature.

By WILLIAM CAPUNE
that it may be readily drilled for the passage
of the gas tube.

In all the places where a tire -resistant
material is needed the writer has found t:tat
a mixture of ordinary Portland cement and
fine sand. about one part of cement to six or
seven of sand, makes an excellent job, and
can be cast, holes and all, in shellacked card-
board molds to exactly the desired shape.
Many of the patented "water putties" on the
market are also good; the kind that set per-
manently when once dry. Soft, red building
brick is an excellent material and may be
worked with cold chisels and files with very
little labor. For tubing, copper or brass is

MG.35. (TO AIR SOURCE

v78e 0R_IZING

MMHG ti
VALvE

MANES TUBE

SMA"""Thf
114.3A.

PSCITTCOOC,_
ALCOHOL

spormE

FLAME JETS WIRE +1:T7--.ZvAPO IIHS TUBE

VAPOSIZIFE6
TUBE.

BURNER
COIL

ALCOHOL
BUSHER
FOR HIGH
TEMPERA -
TUBES

FIG. 5.

ALCOHOL

, .

/9,71.1.111, FROM ALCOHOLan' _

11

FROM AIR SUP

FARTS OF

MOUNTED OH THIS PAST
OF BASE
RESERVOIR MUST BE
HIGHER THAN
vAPORIZIENS

COIL

110.3A.

RESERVOIR

AV,,,t
114

. VALLI

,,,,,orIER
n TuRE

SCREEN

Here are the details of an alcohol furnace of
special construction. The alcohol reservoir is

ilustrated at 3A and the ve-nier at 3B.

METAL CAM WITH
TIGHT LID

k- TO GAS
RESERVOIR

FIG.5.

PETCOCK

ACETYLENE

CARBIDE ..1.;!;;:.:

ACETYLENE GENERATOR
An acetylene gas generator is quite easy to
make. The petcock controls the flow of water

and hence the generation of gas.

the best. being relatively inexpensive and
easily worked. Rubber tubing may he used
wherever it is not exposed to heat.

In the first furnace the base is made large
enough to hold the inverted howl without
crowding and have enough room at one side
for a "mixing valve," where illuminating gas
is mixed with the air. The purpose of the

howl is to reflect the heat down upon the cen-
tral block on which the crucible is place''.
Supported on the edge of this central block is
a circle of metal tubing pierced at intervals
with holes not much more than a 32nd of ;,1
inch in diameter. The size and number I i

METAL CAM WITH TIGHT 1.10---x

kTO
FURNACE

110.2.

TO

GAS RESERVOIR

G__P-O en

WYDRAULIC VALVE
A hydraulic valve for preventing accidents when
using acetylene gas is simply made as above.

these holes depends, of course, on how big a
source of gas you have and how great a
pressure there is in the air line. The higher
the air and gas pressures the larger the holes
may be, and the greater will the resulting
furnace heat be. These holes should he drill-
ed so that the jets from them will all point
upward and toward the center of the dome
of the howl. One end of the tube is clo.,e,1
up. A stopcock may, he inserted in the mix-
ture -pipe on the furnace base as in Fig. 1.

The rim which supports the bowl has been
mentioned. It should have a hole on the
of the base where your mixing valve will be
placed and the end of the tubing should pass
through this hole.

The mixing valve, despite its technical -
sounding name, is not a complicated piece of
apparatus. It is shown in section in- Fig. 1.
There are no particular dimensions necessary.
It is made of wood well soaked in shellac or
varnish to close the pores, and then dried.
The passages which appear in cross-section
in this view are in reality drilled holes. The
area of the holes for the entrance of the gas
and air should he smaller than the exit hr.le;
for the mixture, in the ratio of about 1

1.5. The gas and air holes are drilled until
they nearly meet as shown, and then the
smaller holes are drilled to the meet-
ing point. The larger part of the mix-
ture exit is drilled in for about 34 of an inc!.
to take the end of the turn of tubing that
is used for the burner. A small hole is thui
drilled to meet the junction of the other

(Coittimted on page 5521

Inn STIHA
ABOUT CAP,
AMC, TUBE
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GLASS
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FIGS.

LEVEL AT
ATMOSPHERIC
H ACHURE

B USSES

GOHNECTION
ACETYLDIt GAS RESERVOIR

It is usually desirable to have a gas reservoir
when employing acetylene for a laboratory fur-
nace. Such a reservoir is simple in construc-
tion. All of the details are illustrated above

ard described in the test.
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HOW TO MAKE IT,

Portraits Made On Leaves A Novelty

The two unusual portraits above were
etched on a specially cured leaf by means
of needles. The work is quite tedious
but gives a very unusual effect. Tliis
work was done by a Waltham. Mess..
artist, whose work on leaves is soon to

be exhibited throughout the country.

Old Pistons

Old automobile engine pistons do
not seem so have any particular use.
They make good bearings for light
line shafts however.-Harold Jackswi

Hold the picture of the bee and the
flower with the black center line close
to the nose. Watch closely and soon
you will see the bee cross over to sip

honey from the flower.
-14010

Above we have a likeness of President Coolidge etdted on a leaf by means
of a needle. as shown in the picture. The leaves are specially cured and
treated and the originator of this new novelty in the art world is able to

obtain half -tone effects as well as line.

Battery Handle

STORAGE
BATTERY i

One frequently needs a good hand_
for carrying storage batteries with.
Here is a very simple one rr.ade from

single piece of wood and two wire
hooks.-Harold Jackson.

Sky Rocket
o h SHOT

SODA STRrw
FILLED WITH

POWDER

PG I

PEST VERT VALLI' AND
IGNITE MATCH HEAD

Home-made sky rockets in the larg-
er sizes are not the easiest things in
the world to make perhaps, but here
is a simple idea which anyone can
try out with but little trouble or ex-
pense. This sky rocket is made from

a soda straw -D. R. Brown.

M AT 711

HEAD

Our Eyes Ever Deceive Vs
Things are not always what
they seem and our eyes
sometimes fool us. Take
the case of the picture at
the right showing a hat
and a face. Hold this pic-
ture close to the nose:
directly the hat will take its
place over the top of the

face. .11101111.

Hold the picture of I and S at the left close to
the eyes so that the center upright line just
touches the nose. Suddenly you will see the

familiar dollar sign take form.

In this picture of an elk etched on a
specially cured leaf, note the pretty
background effects obtained by the artist.
simply with the aid of needles. The
leaves are not fragile and the color

permanent. -H. H. Gallagher.

Parachute
- TO HITE

MATCH -4 . ...
MATCH WILE

PARACHUTE

WORNpososoui iNcor4in

PARACHUTE
WILL DROP

How parachute is arranged so as to
be released a few minutes after the
kite goes up. The sketch is self-

explanatory.-Paul Good.

Mr. S. Leonard Bastin.
one of our English con-
tributo-c, has sent us
this interesting article
on optical illusions.

One of the best illusion pictures
herewith and which the editors
have experimented with them-
selves, is that shown at the left.
Hold this picture close to the
nose and suddenly you will see the
fish take his place in the water.
The distance between nose and
4-404- sketch varies.
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WRINKLES
RECIPES FORMULAS

CHEWING GUM WRINKLE

The builder -enthusiast who is forever hammer-
ing his fingers out of shape through trying to
hold tiny screws or nails and hammer them at
the same time, will find this device very handy.
A piece of well worn chewing gum is stuck on
the end of a match and the tack is imbedded
in its surface as seen above. This kink should
save many trips to the family medicine chest.

Wernick. Rep. No. 24.165.

EAR PROTECTORS

Short lengths of small radio spaghetti tubing
when slipped over the ends of spectacle bows
serve to protect the ears of the wearer from
the cutting action of the metal bows. Such a
device can add immensely to the comfort of the
wearer without detracting in the least from his
appearance.-William A. Goldberg. Rep. No.

516.

SOLDERING IRON STAND

A large copper split rivet slightly spread out
and adjusted as shown above near the point
of an electric soldering iron will prevent the
iron from injuring the table surface upon which
it rests. Very little heat is conducted from
the heating unit to the table -top due to the

small area of the rivet.-Paul J. Pirmann.

IMPROVISED BUTTONS

Serviceable metal buttons which are hardy
for various uses may be easily made from up-
holsterer's nails. A pair of round -nosed pliers
is employed to bend the shanks into the form
of eyes. These buttons are similar to the type
used on army uniforms.-Harry E. Hudec.

Rep. No. 23.475.

Edited by S. Gernsback
ICE TONGS

A serviceable ice carrier can be easily made by
utilizing two pieces of wood. three large nails,
and a section of rope as shown above. The
claws exert a gripping action on the block of
ice when tension is applied to the rope handle.
In this case the amount of gripping power is
proportional to the weight of the chunk of ice.

-Juan Estolas. Rep. No. 12.825.

REMOVING GLASS STOPPERS

One of our contributors sends in this sug-
gestion as to a method for removing ground
glass stoppers from volumetric flasks. If a
flask is gently heated the steam produced by
the moisture in the flask or by any res.dual
liquid will in most cases readily remove the
supper. By way of comment, we will add
that it is also very likely to remove the ex-
perimenter unless he is very careful not to gen-
erate too high a pressure of steam. If he does.
the flask will burst before the stopper comes

M. Goldberg. Rep. No. 516.

MAKING SMALL DRILL

An ordinary wire nail can be used where a small
drill is required for use in a standard brace.
The head of the nail is beaten square so that
it may be gripped by the jaws of the brace.
Such a drill is a handy tool to have around
for drilling switch -point holes.-Ivy M. How-

ard. Rep. No. 19,697.

ALARM CLOCK STOP

If you are a light sleeper and do not care to
wake the entire household and immediate
neighbors when it is time for you to run for the
office. a string attached to one end of the
alarm -wind key and anchored to one leg of
the clock will prevent it from ringing any
longer than needed. The length of the reveille
is governed by the amount of slack permitted
in the string.-Wilson G. Walters. Rep. No.

6385.

LETTERING PEN
TYPE OF

LETT

7.11iS WY written with
pen c)escribea above.

An ordinary banker's pen point may be oper-
ated upon with a pair of shears so as to pro-
duce a very serviceable lettering pen. One -
sixteenth inch of the point is removed and the
new point sharpened by rubbing lightly upon

stone. The method of employment is illus-
trated in the above specimen of lettering.-

Frank S..I'en.dowitz.
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Fonck's Plane Radio Equipped

0'1 I t1

I oN, I.
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VO one connected with the proposed flight
from New York to Paris. which is

scheduled for September 1. has made the
mistake of underestimating the importance
of radio in the undertaking. The entire
equipment was made in France : it is some-
what elaborate, but compact and efficient.
The receiver is standard, but the transt:litter
i: of particular interest. Three 50 -watt mix.:
are used and the wavelength may be changed
by inserting small telephone plugs into jacks
to vary the inductance, covering a ratuze of
300 to 2(X/0 meters Although short waves
arc more efficient, the metal of airplanes
absorbs most of the radiated energy at high

slr

- - PAIN- '10te-
-: ;1"'kli;!!!N" - - --- ''----- -.- -.W..
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Lieut. A. P. Snody. Dr. M. Lionel Stein and Capt. Rene Fonck are
shown examining the radio equipment recently forwarded from France for
use on the transatlantic flight. At left is the wind -driven generator, in
the center the four tube receiver and at the right the I50 -watt transmit-
ter. Capt. Fonck is holding the reel upon which the antenna is wound.

Charles Clavier. who came all the way from France to install the equip-
ment on the Fonck plane, is shown testing the 150 -watt transmitter. Con-
stant communication with land will be maintained by radio and it will be
used to obtain bearings and to bold to the outlined course of the Right.

In case of accident, the radio may prevent the chances of tragedy.

4-44*
One of the more ambitious radio enthusiasts
has built up the six control set illustrated in the
two photos below. The set is so arranged that
from one to six controls mr.y be used at a time.

Radio Aids
Farmer

IT is reported that a truck
farmer in New Jersey fittel

up a wheel barrow with a com-
plete radio set and carted it
around with him as he went
about his daily tasks. He found
that the programs brought to
him by the radio did much to
lighten his toil through their
psychological effect. This
brings to mind the story of
the farmer who tried the
psychic effect of music on his

cows. He put a phono-
graph in the barn at
milking time to soothe
the bovine spirit. One
day the hired man put
on a blues record by
mistake and the day's
production turned out
to be buttermilk. A
"hot" record was put
on next and they wore
out the floor Charles -
toning.

Tie builder of this super -set is shown a')ove comparing one of his tit
pre-war loose couplers with the latest thing out.

Front view of the set shown ab)ve will give an idea of the numerous con-
t-ols which make this tuned radio frequency set a novelty.
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Likes and Dislikes of the Radio Audience

Florence Usher
One of WRNY's
m o s t charming
songsters and a
frequent visitor.

Dick Hughes
Who, with his
"uke," are regu-
lars on WRNY

programs.

Sara Bair
A lovely and mel-
odious interpreter
of song from

WRNY

7 HareId Dart
A brilliant pianist
presented at WR-
NY by John

Adam Hugo.

Percy Hemus
Great American
baritone-an Edi-
son Hour guest of

WRNY

[Madaleine Hunt
Star of the Radio
Theatre Players
who entertain you
through WRNY

t -X

7 The SS. "Majestic" Scamps
Who provided a most enjoyable number
when they went on the air recently over

WRNY.

ils CHARLES D. ISAACSON, Program Director,

ON THE BEACH AT WRNY
Starlight Park bathers. with Comtesse

Du Barry, in a frolic.

'eV Nt
THE other day a most eccentric
gentleman insisted that he be givt!
the privileges of WRNY's mien -

phone, and assured me that thcr,
would be a great deal of money in it fc:-
me, if I would let him speak just one
He would not tell me the character of the
speech, because once it was told the secret
was out. He did not mistrust me, but that
was the situation. Further he could not
write it-once he had been nearly killed
for writing something.

Of course you will at once realize that
the gentleman was suffering from a very
definite mental aberration. lot what he
said was nevertheless interesting and useful.
The way I was to receive the money was
this: his first speech would amtounce the
program for his further talks. Then I
would be besieged by important people who
would say to me "I will pay you so much
for him to be allowed to speak.- and others
would come with "I will pay you so much
if you will prevent him from making those
speeches:- and the side who offered me the
most would win-there would he millions
in it for me.

(Continued on page 538)
tih ,;54i

7 Commander Edward Ellsberg
Who told over WRNY about the raising of the

S-51, is shown with Diver Nelson.
_J4

MarDowell Sisters
Who hail from Texas, often
in soothing, soft Hawaiian

at WRNY.

heard
music

It!

Maurice Schwartzlill
Of the Yiddish
Art Theatre. as he
appears out of
costume at W R -

NY.
..d4AP

Dr. Sigmund Spaeth
has returned with
his artists to

WRNY.

1.01Helen Malvin
A most attractive
pianiste, w h
graces W RN Y

programs.

Xavier Cligat
Violinist - artist.
sketches himself
for WRNY fans.

THE FIRST RADIO PRIZE FIGHT
Jimmie Rappaport and Bennie Martin
in an event staged by Starlight Park at

WRNY.
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Below 100 Meters
What the U. S. Army and Amateurs Are Doing on the Higher Frequencies

T1 --IF latest organization to be formed for the pur-
pose of promoting the art of radio communication

is that known as the Army -Amateur Radio Net. This
is being promoted by an affiliation of the U. S. Army
Signal Corps and the American Radio Relay League.
The purpose is to conduct experimental and research
work on the short waves, the Army having recognized
the excellent work being accomplished by the amateurs
using these wave -lengths. Army control stations have

been Situ ited in each Signal Corps area and assign-
ments are being given to amateurs for co-operation
with these stations. It is expected that nmch im.erest-
ing data will be unearthed by this method. At
the time of writing. amateurs throughout the country
have expressed their desire to have their aid enlisted
in this good work and already. things seem to be
getting into shape for a most interestin.; period of
radio work.

.10111111MINIVINIft

Short-wave station 2CXI. is one of the foremost in the Army -Amateur
Radio Net and the photograph directly above shows the master oscillator type
of transmitter used at that station. This set has sent out signals that have
been heard in practically all parts of the world. Its design is excellent. Note
the accessibility of all parts as well as the neatness of wiring. The instru-
ments are all arranged so that the shortest possible leads can be employed
and the efficiency thus increased.

.7477 to ,
.74.96 J. 7 21 4

Above: The 65-ioot mast at station 2CXL. th
Artny-AmitteAr ciirtrol station of the second Signal
Corps area at Fort Monmouth. N. J. A vertical an-
tenna. one of the most efficient types possible to us.:
for short-wave transmission is employed for operation
on 40 meters. As can be seen, it consists of a multi -
wire cage .sti:penderi directly above the operating room
and so arranged that the lead -ill will be short an.l
direct. It would he well for transmitting amateur:
interested in the higher frequencies to employ this type
f aerial.

METERS WAVE LENGTH
42.8 83.28,85.7

4.69 18.7 37.5 75 85.66

As shown in the chart. reproduced above, the amateurs of the
United States are assigned to certain bands of wave -lengths ranging
from .7477 to 200 meters. In our chart, the shaded portions ;ndicate
those bands devoted to code transmission. The solid black sections
indicate spaces for radiophone work. Note the new small section of

0

wave -lengths in the so-called 80 -meter ham -band that is now available
for phone communication. This hand has but recently been assigned
and if we are to keep it for our permanent use. we must keep within
its limits. Straying over tl-e edge in order to avoid QRNI must he
avoided. Try this new phone band-it is great stuff.

At 2CXL, of the Army -Amateur Had;. Net, one of the neatest
controlling layouts in existence is to be found. In the above illus-
tration. the various receiving sets, amplifiers. control switches anti
keys arc shown. Three standard types .,f receivers are notictab4
toward the left-hand end of the table.

4

*IA

11 111! er
CA4S

77

:;:i 5SL 70,

Above is an illustration of a typical amateur radio station. The
transmitter is placed along the shelf shown to the left of the picture
and directly below it are QM. or report cards from all parts of the
world. This photo shows station 2APV with its operator and owner.
Jack Berliant. Station 2APV has been heard in 27 countries.
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TUBE REJUVENATION
It often happens, particularly with the

"199- type of tubes, that the filament volt-
age is advanced to a point where the tube
paralyzes and refuse -5 to continue .oneratitom
When this has been done, it is (often possible
to save the tube for further use by rejuven-
ating the filament. This can be accomplished
by means of the standard type of manu-
factured rejuvenator or very often by moons
III the little stunt shown above. Here the
filament of the tithe is connected directly
across a 3- or 41 "C'' battery and al -
bowed to burn for a period of 15 minutes to
three-quarters of an hour without any plate
voltage being applied.

IMPROVING SOCKET CONTACTS
After a vacuum tube socket has been

use for a considerable period of time. the
contact springs get bent out of shape and nn
longer make satisfactory contact with the'
prongs of the tube. It is inconvenient and
difficult to reach into the socket with the
fingers and bend the springs upward. There-
fore. the little bent wire illustrated all ove
can be used with very good effect. Ib000k
it tinder the spring and pull gently but firmly
upward until the spring has assumed it-,
..riginal shape. It is well to go over all of
the sockets of your set periodically with a
book in order to keep the set operating rt
is greatest efficiency.

The Radio Fan's Own Page
Short-cuts And Kinks Make Experimenting Easier

By HERBERT E. HAYDEN

ENGRAVING FILLER
After engraving a scale or symbol on a

panel. the grooves can he filled with (ordin-
ary toothpaste as shown ahoove, giving a
very tmusual and pleasing effect. Be sure
that the scratches are completely filled and
then relmove the surplus paste with a so.ft,
damp (-I h.

GRID LEAKS
Experimental grid leaks or other resist-

ances for various purposes can be made by
(lipping matchsticks or it tothpicks into India
ink. allowing them to soak
ents and then removing. To change the re-
sistance, split the wood into various sized
sections. Provide suitable mountings or con-
nections.

BUSHING TIP
The bushings that are set into knobs or

dials often come to the ultimate consumer
with a small burr around the hole that pre-
vents the indicator from being pushed upon
a shaft. This burr can readily be removed
by means of the point of a knife applied
gently as shown in the photograph repro-
duced above. Insert the point and twist
carefully until the burr is removed.

SOLDERING IRON REST
Did pal ever scotch the sari ace of the

dining room table by carelessly laying the
hoot soldering iron thereon? If y it have,
you knots the disastrous result,. Protect the
table and in fact any other surface by keep-
ing a small porcelain insulator of the type
shown above at hand and placing the iron in
one of the grooves when it is not in use.

CLEANING LITZ
Litzendralit wire or "Litz" as it is more

frequently called, consists of a kindle of fin.
wire: each single wire is insulated front it -
neighbors by a coating of enamel. Thi
enamel is exceptionally hard to remove frolr
the small ie ire: and disastrous results aro
frequently !tooted if it is attempted to re-111.-ov(

insulati.on by scraping. However. y..::
need mot worry any more ab.out breakiny
the various strand: and so rendering the win.
less strong mechanically if you follow tlt
system illustrated above. Saturate a pits
.of cloth with wood alcohol and after th..
external cable covering has been remove...
from the I.itz, wipe the wires with this clot'.
and the enamel will come off.

BIRD CAGE AERIAL
We have all heard of various kind-

freak aerials. Bed springs, window screen
and even dishpans have been pressed int
service at various times to act as collective
agencies for radio waves. Here is a nev.-
one. Fasten a clip to the end of a piece of
flexible wire bong enough to reach from your
bird's domicile to the antenna binding pus:
of your radio receiving set. Fasten the clip
to any metallic part of the bird cage alit!
presto-yon have an aerial. This idea shoul:
suggest many other makeshift and freak
aerials to the ingenious radio fan readers.

According to the nature and ways of th.-
bird you noay figure on various interestin;
results in the line of static. A parrot (.o.

energetic I..quacity trill enable you to dis-
pense with a loud-,peaker, while a canary
will give solo performances rivaling re-,.'
broadcast singing (sometimes(.-EDIT01..
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Monogram
Receiver

By JOS. LIEBOWITZ

THIS novel radio set. of which a front
view is shown at the right. shores a

1. of personality in the grill work ,f the
t4 me chamber. The opening in the panel at
the left end of the set was cut in the shape of
the letter "P", the initial of the owner, by
careful use of a fret -saw. The circuit used
is the standard regenerative. with an aperi-
odic primary, tickler plate circuit, and tuned
secondary.

3 CIRCUIT TUNER

2 MEGOHMS

0005 r.'7
VARIABLE

COND.

'C"

.00025
ME

Above is seen the panel arrangement of the monogram radio. The jacks control the lust and sec-
ond stages of audio frequency. the first knob adjusts the plate coupling, the second controls the

secondary variable condenser, and the third, the detector rheostat.

-CONSTRUCTION OF
TONE CHAMBER-

A.F".TRANsr.
5 TO 1 RATIO

p.

A.F TRANSF.
3 TO 1 RATIO

SW.,

-B 4-B
0

V,27'7

AUTOMATIC
FILAMENT
CONTROL

+ B 90 V

An inspection of the circuit diagram shown above reveals no novelties or trick features. The ever.
popular three circuit tuner may be recognized, with condenser-tured secondary and rotating tickler.

Automatic filament control is provided for the amplifier tubes.

The arrangement of the apparatus may be seen in this photograph.
Note that the transformer cores are at right angles. Be careful
in wiring the set to keep the leads well apart, as your success in

controlling regeneration depends on this.

D:MENSIONS WILL
D0PEND UPON SIZE

OF CABINET.

Tate tone chamber shown above may be con-
structed of three-ply wood veneer or, in case

of necessity, of stiff paper or coardboard.

In the upper left of the above photo is seen the loud speaker unit, mounted on
top of the tone chamber. The leads to the row of binding posts on the strir
at the rear of the cabinet are carried through holes in the back wall, and may

be buiched outside the set proper.

An Automatic Battery Charging Regulator

WW1

110

Bar

B
C

STORAGE BATTERY
BATTERY CHARGER ---

0
I 0 V
AC

The instrument above, diagram at right, automatically connects
and disconnects the "A" battery from charger. A system of re-

lays opens and closes the line -circuit of the charger.

Drop in "A" battery voltage releases armature S. energizing coil C, and
trips armature H t) make contacts I and J. When voltage rises, S lifts, en-

ergizes coil B, trips H to break contacts I and J.
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Variable High Ohm Resistances
By OTTO SCHRIEBER, E.E., Austrian Radio Service

THE amateur who works with the usual
resistance sold in stores, will often
have had disappointments without be-

:ig able to ascertain their cause, because,
will in all probability never think

TERMINALS -,4

CONTACT
E.

//
METAL STRIP BLOTTING PAPER

C B
FIG.I

HARD RUBBER
OR

PORCELAIN
/ DISC

Here we show an end view of a variable high
resistance for use in a radio set.

the resistance as the faulty piece or even
if be does think of it, he will hardly ever
be able to change it. In any case, with some
hook-ups, he will- have to build a variable re -

METAL STRIP
C

BLOTTING
PAPER s

B

HARD
RUBBER

OR
PORCELAINDC

SOLDERED FIG.2

This shows more details of the type of resist-
ance illustrated in Fig. 1 above.

sistance. The following tips will undoubt-
edly help.

In making a variable resistance it must he
remembered that the regulation should not

take place by dragging a rA.etal contact on
the resistance material, but by touching it
and li it:ng it off again. For even one pass-
age over the resistance body will leave a
track, which may change its value by
lituldreds or thousands of ohms.

One good method is to take an old resis-
tance unit, remove the wire and replace it
l:y a strip of heavy blotting paper which has
been saturated with India ink (Fig. I). One
screw is used to fasten the blotting paper
together (Fig. lb) with a thin strip of brass,
copper, or tin, ( Fig. 1c) to the hard rubber
or porcelain disk. This metal strip must be
long enough to surround the entire paper
strip, and serves to produce a constant varia-
tion in resistance by being pressed against it
at various points. The pressure is exerted
by a piece of stronger spring metal (Fig. 2)

CONTACT ARM

Ili ill 0111111i 11

V II

ill

CARBON SPRING
ROD STRIP

Fig. 3. Another type of variable high resistance
uses a carbon rod as the resistor.

which is soldered to the old friction contact
of the resistance .unit, so that variations cam
be easily obtained by turning the knob.
Connections are made at the two screws.

Fig. 3 shows the use of a high resistance
rod such as carbon for a variable resistance.
I fere an ordinary rod holder is fastened to a
hard rubber, bakelite, radion or celeron base.
care being taken that the springs, which

the rod, do not extend beyond its top.
and that the latter is free the full length of
it: surface. At the contact point (C) a

Radio Sets for
the Traveler

The above photograph shows a Super -Hetero-
dyne type of receiver mounted in a specially
designed automobile which the owner uses for
camping. The loop folds so that it can be taken

down and put away when traveling.
by II'. I'. Ingersoll, courtesy General

o.

RADIO receiving sets
have become so much

a part of our daily life that
many of us arc loathe to
leave them behind when
we have to travel for either
business or pleasure. The
photographs at the left and
right show what two re-
sourceful radio bugs have
done, in order to have their
favorite sets with them at
all time One motor camp-
er has mounted his set in
the front of his camp car
where it is always available
for use. A traveling pho-
tographer has made up a
special carrying case in
which he keeps his camera
and his set. The set uses
dry cell tubes and is self-
ci,ntained.

thin brass spring is soldered. It is long
enough to cover the entire length of the re-
sistance rod, when pressed against it.

The method of operation is as follows: If
the spring is pressed against the rod in the

CARBON ROD

SPRING STRIP

SPRINGS B

FIG.3
The side view of the carbon rod resistor unit

shows more constructional details.

center of the latter, only one half of the
resistance is brought into play, as the current
will pass from the center by the easiest path
through the spring to the contact point.
rather than pass through the covered half of
the rod.

Figs. 4 and 5 show the mounting of th!

THREADED
ROD ---

/pi

tit

FIG5

CARBON
ROD -

wpm,:

r

CONTACT' SPRING-'
ARM STRIP

Si

This shows how the control arm for the instru-
ment shown in Fig. 3 is mounted.

contact and its axle. A long screw spindle
may be used as shaft if washers and lock
nuts are used on each side of the panel.

Here we see the photographer's combination. The phones are kept
in the cover, the camera is in the left-hand end of the case and to the

right of it. a complete radio set is built.
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List of Broadcast Stations in the United States
Radio

Call BROADCAST STA.
ti 1ter Location

;i 0..)t

KDK A. East Pittsburgh, Pa 309.1 Var.
K DLR. Devils Lake. N. D 231 5

KDYL, Salt Lake City, Utah 248 50
K FAB, Lincoln, Neb. 340.7 10011
K FAD, Phoenix. Ariz. 273 100
KFAF, San Jose. Calif 217.3 50
K FAU, Boise, Idaho 280.2 750
K FBI:1. Havre. Mont 275 50
K FBC. San Diego. Calif 1115.7 50
KFBK, Sacramento. Calif 248 100
K FBI.. Es erett. Wash 224 100
K F BS. Trinidad. Colo, 258 15
K FBU, Laramie. W)°. 175 500
K FCB, Phoenix, Aria. 238 100
KFDD, Boise. Idaho 275.1 50
KFDM, iteauniont, Tea 315.8 500
K FDIC. Shreveport, La 250 100
K FOY. lireokIngs. S. Dok 273 100
K F DZ. Minneapolis. Minn 231 10
K F EC. Portland. Ore 248 50
K F EL, Denver. Colo. .... ....... 254 250
K F EQ. Oak. Nebr 268 500
K FEY. Kellogg. Idaho 233 10
K F FP, Moberly, Mo 242 60
KFGQ. Bowie, Iowa 228 10
K FH, Wichita, Kan, 268 600
KFHA, Gunnison, Colo 252 50
K FBI.. Oskaloosa. Iowa 240 10
K Fl. Los Angeles. Calif. 467 5000
K F I F. Portland, Ore 248 100
K F10, Spokane. Washing too 273 5110

KF1Q, Yakima, Wash. 256 71111

KFIU. Juneau. Alaska 226 10
K F1Z, Fond du Lac. Wis 273 100
KF113, Marshalltown, Iowa 248 II)
KFJC, Junction City. Kansas 210.8 111

KFJF, Oklahoma City, Okla 261 500
KPH, Amer's, Ore 246 10
KFJM, Grand Forks, N. Dak. 278 100
K Fl R. Portland. Ore. 203 120
KM. Yort Dodge. Iona 248 50
KFJZ, Fort Worth. Tex 254 50
I( FKA. Greeley. Colo 273 50
K F K U. Lawrence, Kano 275 500
K FK X, Hastings. Nebr 288.3 5000
KFKZ, Kirksville. Mo. 225.4 50
K FL R, Albuquerque. N. Mex 254 100
K FLU, San Benito. Tex. 236 20
KFLV, Rockford. III 220 100
KFLX. Galveston. Tex. 210 250
KFLZ, Anita. Iowa 273 100
KFMR, Sioux City, Iowa.. ..... 261 100
KFMX, Northfield, Minn 338.9 500
KFTIF Shenandoah, Iowa 161.3 251111
KFOA, Seattle, 11511. 451.3 WU
KFOB, Burlingame. Calif 226 50
KFON. long Beach. Calif 233 5011

KFOR, David City. New 226 100
KFOT, Wichita. Kans 231 511

(FOX. Omaha. Nehr 218 1011

KFOY, St. l'aul, Minn 252 no
K FPL, Dublin. Texas 252 20
1( F P M. Greenville. Texas 212 lo
K F P R. 1.04 Angelc.,., 151111 220.0 Son
K FPW, C tile. Mo 258 20
K FP's, Spokane, Wash. 273 1011

KFQA, St Louis. SIn. 280.2 5000
(FOB, Fart Worth. Texas 410.7 2100
K rQD. Anchorage. Alaska 227.1 100

KFQP, Iowa City. Iowa 224 10
16 FQU. Alma (Holy ('lo 1 Calif. ..231 25o
KFQW, North Bend, Wash 215.7 50
KFQZ. Hollywood. Calif . . 225.4 co
KFRIL Beeville. Tex 218 250
K FRC, San Francisco. Calif. .207.7 50

K FRU, Columbia. Mo. 499.7 500
KFRW, Olympia. Wash 218.8 511

!USD. San Diego. Calif. 211.8 1000
K FSG. Los Angeles. Calif 275 500
KFUL, Galveston, Tex. 210 700
K F UM. Colo, ado Sun Ines. Colo 259.9 100

KFUO, St Louis. 1110 '115.1 500
KFUP, Denver, Cele, 234 59

K FUR, Ogden. Utah 121
K FUS, Oakland. Callf 2511

K FUT. Salt Lake City, Utah 261
K FULL Oakland. Calif. 220
KFVD San Pedro. Calif 205.4
K FVE. St. Louis. Mo. 2111

K F VG. Independence. Kan 236
K FYI, Ilrmston, Teals 239.9
I( FVN, Fairmont, Minn. 227
K FV10. Cape Girardeau. Mo 221
K F VII. Denver, Colo. 144
1( F VY Albuquerque, N. Meg.- 250
K FWA. Ogden. Utah 261
1< FWB, Hollywood. Calif 252
K F WC. San Bernardino. Calif. 211.1
K FWF. St. Louis. Mo 214.2
K F WIC Eureka. Calif. 2.54
It FWI. San Francisco. Calif. . 210
K FW M. Oakland. Calif. 125.9
1( FWO Avalon. Calif 211.1
KFWU Pineville La 218
K F WV, Portland, Ore. 212.6
K FXB, Big Bear Lake. Calif -202.6
K FXD. Logan. Utah 205.4

sn
50

100
100

5000
15

1,

50
50
50
10

500
500
200

.250
Ion
500
500
250
100

sn
500

10

K F X F, Colorado Springs. Colo... 250 500

K FXH, El Paso. Texas 242 511

K FX1, Edgenater. Colo. 215.7 11
K FX R. Oklahoma City. Olda. _211.2 11

KFXY, Flagstaff. Ariz 201.1 70.

KFYF, Oxnard, Calif 20.5.4 10

K FY.1. Houston. Texas238 10

KFYO. Texarkana, Tex 209.7 10

KFYR, Bismarck. N. Dak 248 10

K GAR, Tucson, Arta. 243.0 son
KCBS. Seattle. 11.,.h.209.7 10

K GBU Ken hlkIn Alaska 010 500
GBW, 510. 282.8

Radio
Call BROADCAST STA.

Letter Location

Radio
Call BROADCAST STA.

Letter Location ,rx

K GO, Oakland. Calif. 301.2 5000 WBBS, New Orleans. La. 252 50
K GRX, St. Joseph. Mo. 347.8 WBBW, Norfolk. Va 222 50K GTT. San Francisco. Calif
KG U. Honolulu, Hawaii
KGW, Portland. Ore.
KGY. Lacey. Wash.

200.8
270

491.5
277.6

50
500

1000
10

WBBY, Charleston. 8. C
WBBZ, Chicago. 111

woes. Chicago. III

26S
215.7

266.

10
50

500
Kiel. Los Angeles. Celli 105.2 500 WBOC, Grand Rapids. 311ett 250 500
(HQ. Spokane, Wash  91.5 luau WOES. Tukoma Park. 31d 222 100

MSS, San Francisco. Calif 220 5 WBNY, New York. N. Y. ......322.4 1000
KJ R. Seattle, Wash 184.4 10111 WBOQ. ItIrlimond Hill. N. 17 2:2 100

K LDS. Independence, SI., 440.9 1000 WBRC ItIrtningliain, Ala. 91' 61/

K LS. Oakland. Cal lf. 250 210 WBRE, Wilkes-Barre. Pa 231 100

KLX, Oakland, Calif 508.2 500 WBT. Charlotte, N. C 275 250

KLZ. Denver. Colo 206 210 WBZ. Springfield. Mass 331.0 2000

KMA, Shenandoah. lave 461 500 WBZA. Boston, Mass 212 250
K all. Fresno. Calif. 234 .W WCAC, Storrs. Conn. 275 5011

KM1P, Kansas City. Mo. 140.9 1000 WCAD, Canton, N. Y 263 250
KMM1, Clay Center. Neb. 228.9
(MO. Tacoma, Wash 260
KNOX. Kirkwood. 1St. Lel, Mo. 280.2
K MTR. Hollywood, Calif. 238
K N RC. Los Angeles. I allf. 208.2
KNX, Los Angeles, Calif. 336.9
KOA. Denver. Cola '125.1

111011

1.111

5000
500
71111

500
5004

WCAE, Pittsburgh. Pa
WCAL University Place. Neb
WCAL. Northfield, Minn
WCAM, amden, N. J.
WCAO. Baltimore. 31d
WCAP, Washington. D. C

461.'3
251

330.9
236
27?

468.5

500
500
100
250
100
5 00

KOAC, Corvallis. Ore. 2511.2 5410 WCAR. San Antonio. Texas 263 20 fill

(08. State Colle e. N. M. 318.6 5000 WCAT. Rapid C. s. 210 50
KOCH. Omaha. Iveb
KOCW. Chickasha, Okla

258
252

250
20.1 WCAX, Burlington. Vt

WCAU. Philadelphia. Pa- 2727504 1510100

K 01 L. Council Bluffs. Iowa ..305.9 500 WCBA, Allentown. Pa. 251 127,

KUIN, Portland. Ore 319 11.011 WCBD, Zion, III
K 0 W W, Walla Walla. Wash. -.285.5 501 WCBE, New Orleans. l.a
(PO. San Francisco. Calif 428.3 11:00 WCBH, Oxford. Miss
KPPC, Pasadena. Calif
K P RC, Houston, Texas

229
290.9

50
500

WC81.1. Baltimore. Rai.
WCBR, Providence. 209.' 11:11:

KPSN. l'aaadena. Calif 315.6 1000 WCCO, Minneapolis, Minn 416.1 50:10

I( CIV. Pittsburgh. Pa 275 500 WCF L. Chicago. Ill. I'll5 500

KQW, Sun Jose. Calif
K RCA. (Portable) Calif.

231
305

700
100

WCFT, Tullahoma. Tenn.
WCLO. Camp Lake. W le 231 50

At the closing date of this magazine, the list of broad-
cast stations is subject to daily alterations, as regards wave -

1
lengths. power. etc. We especially request stations mak-
ing changes at this time to send a notification to SCIENCE AND

INVENTION, ill order that broadcast listeners may he ad-
vised as soon as possible of the new conditions which they
may expect in tuning in the stations.

.1 '-' ^1 111.111fft1111,1 it 1 i I. 011110111111101111 ....... 121111.1111141 lit ..... 1.11.11111111,11111.11111.11111,.1141,1:01

K BE. Berkeley. Calif 255 100

( SAC. Nlanhattan. Kansas 340.7 500

(SD. St. Louis. Mo 145.1 500
( St. Salt Luke lily, 11 i' 299.8 1000
KSM R. Santa Maria, CAllf. 209.7 100
K SO. Clarinda, Iowa 212 100
(TAB, Oakland. Calif. 402.8 1000
K T B I. Los Angeles. Cell 293.9 750
K T B R. Portland. Ore 263 50
K ICI_ Seattle. Wash 305.9 1000
KT HS. Hot Springs. Ark. 374.8 750
KTNT, Muscatine. Iowa 33:1.1 1000
K 7 W. Seattle. Wash. 454.3 1500
K VOA. Fayetteville, Ark 299.8 750
K U 0 M, Missoula. Mont 244 250
l(USD. Vermillion, B. D 278 100
K UT. Austin, Texas 231 500
K V00. Bristow, Okla 374.8 5110

KWCIL Cedar Rapids. Iowa 278 500
1(W G. Stockton. Calif 218 50
KW KC. Kansas City, 01c, 236 11(11

KWKH, Kennmwood, La. 129 1000
K WSC, Pullman. Wash 348.6 500
K WUC,. Le Mars, Iowa 252 50
KWWG, Brownsville. Texas 278 500
KYW. chime°, III. 515 4 2000
KZIB, Manila. P. I. 219.9 20
KZKZ, Manila. P. I 270 1011

K Z M. Oakland. Calif 210 100
K Z1111. Manila, P. I 222 500
KZUY. Baguio. P. 1 360 500
NAA. Arlington. Va. 131.5 10110
WAAD, Cincinnati. Ohio 258 21
WAAF, Chicago, Ill. 278 500
WAAM, Newark, N J. 203 500
WAAW, Omaha. Neb. 384.4 & 278 500
WABB, Harrisburg. Pa 204 10
W ABC. Asheville. N. C. 251 100
WABI. Bangor, Me 210 Ion
WARD. Itelnster. N. Y. 258 100
WARD, Haverford. Pa. 261 10011
WABR, Toledo. Ohio 263 50
WABW, Wooster. Ohio 200.8 50
WAD/C. Shoot Clemens. Mich 210 5011

WARY. Plilladelphia, Pa 242 50
WABZ, New Orleans. La 275 50
WADC, Akron. Ohio 258 500
WAFD, Port Huron, 01110 275 5011

WAG PA, Royal Oak, Mich 221.4 50
WAHG. Richmond Hill. N. 1 315.6 500
WAIT, Taunton. Mass 229 19
WA1U. Columbus. 01110 .293.9 750
WAMD, Minneapolis. Minn. .... 211 50011
W API. .Auburn. Ala. 210 1000
WARC, Medford Hillside. Mass 201 100
WATT. Boston, Mass. 243.8 100
WCAA, West Lafayette. Ind 273 250
WBAK, Harrisburg. Pa
WAAL. Glen Morris. Md
WBAO. Decatur. Ill
WRAP. Fort Worth. Texas 475.9 1500
Vin A W. Nashville, Tenn. 230.1 100
WBAX, Wilkes-Barre, Pa 256 100
WBBL, Richmond. Va. 299 50
WRBM. Chiraeo. III. 2211 10000
WBBP, Petoskey. Mich 238 200
WBB FL Ros.ville. N. Y. 416.1 500

275 500
210 5000
270 100

WCLS, Joliet. Ill 214.2 1511

WCMA Culver. Ind. '258 5 100
WCOA. Pensacola, Fla. 222 1 500
WCRW, Chicago. 111. 2'19 9
WCSH, Portland, Me 256 7.410

WCSO. Springfield. Ohio 248 100
WCWS, Providence. R. I 209.7 100
WCX, Pontiac, Mich 618.9 5000
WDAD. Nashville, Tenn 226 150
WDAE, Tampa. F14 223 250
WDAF, Kansas City, Mo. 365 8 1000
WDAG, Amarillo, Texas 263 100
WDAH. El Paso. Tex. 267 7 50
WDAY, Fargo. N. I) 201 50
WDBE. Atlanta, Oa. 270 100
W1)131, Roanoke. Va 2:9 50
W D B K. Cleveland, Ohio 527 50
WDBO, Winter Park, Fla 2.40 500
WDBZ, Kingston, N. Y 253 10
WOEL, Wilmington. Del. SR Inn
WOGY, Minneapolis, Minn. 253 500
WOOD, Chattanooga. Tenn. 256 500
WDRC, New Haven. Conn 208 100
WDWF. Cranston. R. I. 447.9 500
wnz, Tuscola. III. 270 100
WEAF. /1.44, York. N. Y 191.5 50011
WEAL Ithaca, N. Y 211 500
WEAM, North Plainfield. N. J 251 210
WEAN, Providence, It. I 2-0 noo
WEAO. Columbus. 0111,, 293.9 511.1

WEAR. Cleveland. Map 389.1 750
WEAU, Sioux City. Iowa 275 100
W EDO, Superior, Wis 212 100
wEB14, Chicago. III 371.2 20116
WFI3J, New Tnrk. N. Y 272.6 31111

WEBL, New York, N. Y 234 100
WEB11. Harrisburg. III. 225 4 111

W NI. Buffalo. N. Y. 211 100
WEBW, Beloit. Wis 168 500
WEBZ, Savannah Ga. 203 50
WEE!. Boston. Mass. 348.6 500
WENS. Evanston. III 202.6 10
WEMC, Berrien Springs. 011 t 267.1 500
WENS. Chicago. Ill .16 10011
WEW, St. Louis. Mo.
W FAA, Daltas, Texas
WEAN. St. Cloud. Minn
WFAV, Lincoln. Nebr
W F BC. Knoxville. Tenn.
WF BE. Seymour. Ind.
WFBG, Altoona. Pa.
WEBB, New York. N Y
WFBL Collegeville. Minn
WFBL, Syracuse, N. Y

560 1000
477.9 5110

273 10
275 500
250 50
2211 10
778 100
273 500
236 100
251 100

WFBM, Indianapolis Indiana 204 250
W FRB, Baltimore. Md 254 100
W FRI. Galesburg, III 254 30
WFDF, Flint. Mieh 234 100
WFI. Philadelphia. Pa 391.5 500
WFKB, Chicago. III 211.3 500
W Ft A. Clearwater. Fla. 263.3 500
WFRL, Brooklyn, N. Y 205.4 100
WGAL, Lancaster, Pa 218 10
WGBB. Freeport. N. Y 214 560
W G BC. Memphis, Tenn 2711, 10
WGBF, Evansville. Ind. ..... . 2311 500
WGBI. Scranton. Pa. 210 100

Radio
Call BROADCAST STA. s

Letter Location 3 f fr.

WG BR. Marshfield, Wls 229 1.

W CBS, New York. N. Y 315.6 504
WGBU, Fulf ord. Fla. 278 500
WGBX, Orono, Mo. 234.2 500
WGCP, Newark, N. 1 252 500
WG ES. Chicago, Ill 250 300
W G H P. Detroit Mich 270 1500
WGMU, Richmond 11111. N. Y 238 100
WGN, Chicago. III 302.8 1000
WG R. Buffalo, N. Y 319 750
WGST. Atlanta, Ga 270 500
WGY, Schenectady. N. Y. 379.5 50000

WW HA. Madison. is. 535.4 750
W HAD, Milwaukee, Wli 275 500
WHAM. Rochester, N. Y 278 100
WHAP, New York, N. Y. 431 500
WHAR, Atlantic City, N. 3 275 500
WHAS, Louisville, Ky 399.8 500
WHAZ, Troy, N. Y 379.5 500
WHB. Kansas City. Mo 365.6 3110

WHBA, Oil City, Pa. 250 10
W NBC. Canton, 01110 254 10
W II BD. Ilellefontalne, Ohl° 223 20
W H 8 F. Clock Island. Ill 222 100
WHBG, Harrisburg. Pa 231 20
WHBL Fort Wayne, Ind 234 50
WHBL, Chicago, III 215.7 50
W HBM. Chicago, III. 215.7 20
WHBN, St. Petersburg. Fla 238 10
W H BP, Johnstown, I'a 256 100
WHBQ, Memphis. Tenn 233 50
WHBR. cituinnati. 0. 215.7 300
WHBU, Anderson. Ind 218.8 10
WHBW, Philadelphia. Pa 215.7 100
WHEY, (Vest De Pere. WI. . 250 50
WHDI, Minneapolis. Minn 278 71011

WHEC, Rochester, N. Y 258 100
W H K. Cleveland. Ohio .........272.6 1000
WHN, New York. N. Y. 381.2 all')
WHO. Des Moines, Iowa 520 5000
WHT, Dcerfield, III. 399.8 3500
WIAIL Philadelphia. 1'a. 250 100
W1A8. Burlington, Iowa 254 100
WIBA, Madison, Win 2311 100
WIBO. Elkins Park, Pa 322 50
WISH, New Bedford, Mass 209.7 80
WIBI, Flushing, N. Y 218.8 50
WI81. Chicago, III 215.T 50
WIBM. Chicago, III 215.7 10
WIBIL Chicago, III 326 1000
WIBR, Steubenville. Ohio 246 50
WIBS, Elizabeth. N. 3 303.6 10
WIBU, Poynette, Was 222 20
WIBW, Logansport, Ind 220 100
W1BX, Utica, N. Y 205.4 150
W1BZ, 3lontgoinery, Ala. 230.6 10
WIL, St. Louis, Mo 273 250
WIOD, Miami Beach. Illa. 247.8 1000
WIP, Philadelphia, Pa 508.2 600
W1AD, Waco, Texas 352.7 500
W1AF, Ferndale, Mich. 400
W1AG, Norfolk, Nebr 270 2011
W1AK, Kokomo. Ind. 254 50
WJAM, Cedar Rapids. Iowa 266 loll
WJAR. Providence, R. 1 305.9 5011

W1AS, Pittsburgh. Pa. 275.1 500
W1AX, Jacksonville, Fla 338.9 1000
W1AZ, Nit -milt Prospect. III. 329.8 5000
W1BA, Joliet. III 208.8 50
W1B13, St. Petersburg, Fla. 254 250
W.1 BC. La Salle. III. 234 100
W1131. Red Bank. N. 3 218.8 250
W1BK, Ypsilanti, Mich 233 16
WM, Decatur, Ill 270 500
W1B0, New Orleans, W. 288 100
W1BR, Omni Wls 227.1 50
W1BT, Chicago. III. 218 5114
WIBU, Lewisburg, Pa. 211.1 100
W1BV, Woodhaven. N. Y. 409.9 500
W1BW, New Orleans, La. 310.7
W1BX, Osterville. Muss. 2011
VCI BY. (L1,1.11111. Ala. 270.1
WJJD, Mooscheart. III 370.2 00
WJR. Pontiac. 31 lch 516.9 5000
WlY, New York. N. Y 405.2 1000
W1Z, 110110(1 Brook, N. J. 454.3 50,000
WKAF, Milwaukee, Wis. .. ...... 281 509
WKAQ. San Juan, P. It 340.7 500
WKAR. East Lansing. Mich 285.5 1000
WKAV, Laconia. N. 11 224 50
WKBA. Chicago. III 288.3 200
WKBB, Joliet, III 2141 100
WKBE. Webster, Mass. 231 100
WKBIL, Chicago, III 215.7 100
W K BS. Birmingham. Ala. nos
WKJC. Lancaster. Pa. 258 54
WKRC. Cincinnati. Ohio 325.9 & 422.3 1500
WKY, Oklahoma City, Okla 275 1011
WLAL, Tulsa, Okla 250 100
WLAP, Louisville, Ky 275 20
W113. Minneapolis. Minn 277.6 500
WLBL, Stevens Point, WIS. 278 750
WLl8. Chicago, Ill. 302.8 41100
WLIT Philadelphia. Pa 394.5 500
W LS Crete. III 344.6 5000
W LSI, Edgewood, R. I. ..... 440.9 500
WLTS, Chicago, III 258 100
WLW, Harrison. Ohio 422.3 511111)
WI.WL, New York. N. Y. 280.3 5000
WMAC, Cazenovia, N. Y 275 100
WMAF. Dartmouth, MAUI 440.9 1000
WMAK, Lockport. N. Y 266 504
W MAL, Washington. D. C 212.8 100
WMAN, CnIumbus. Ohio 286 50
W MAO, Chleago. Ill 447 5 111011

WMAY. St. Louis, Mo. 218 100
WMAZ, Macon, Oa 201 500
W MBB, Chicago. Ill 250 51111

W NBC. Detroit. Mich 256.1 1114

W MR F. 511ntni Beach. Pia 384.4 500
W 7/1131. chlraen, Ill. ....... 202.0 Son

I Continued on pone 5301
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RADIO ORACLE
In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed
to this department cannot be answered free. A charge of 50c. is made for all questions where a personal answer is desired.

OSCILLATOR AND WAVEMETER
(504) Q. 1. Walter Davis, Reed City. Michi-

gan asks that a hook-up be published for a simple
combination oscillator and wavemeter operating en-
tirely from a I I 0-voIt direct current source.

A. 1. The wiring diagram desired is shown
herewith. In order that the filament of the tube

Q. 504. The diagram above shows the hookup
of an oscillator and wavemeter which operate

from the 110 volt lighting circuit.

may receive the toper amount of current, a lamp
should be connected in series as indicated. For an
01A tube the lamp may be of 25 -watt rating. For
a finer adjustment a variable resistance may be
connected in series with the lamp. The condenser
connected across the line has a capacity of about
.1102 mid. The 2 coils arc closely coupled and arc
wound on a 3 -inch diameter tube. The actual unto
ber of turns on each coil will depend upon the range
of wavelengths II I be covered. For the broadcast
band approximately 50 turns will be required on
each coil. The variable condenser may be of
.0005 mid. capacity.

PROTECTING LOUD SPEAKER
(51151 Q. 1. Ilerbert Mellard. Boonton. Wie

cousin writ., that the loud speaker of his receiv-
ing set has burned out and he desires to know hoc.
this could lie prevented.

A. I. The loud speaker may be protected front
a loirmout and the quality of reception may be im-
proved at the same time by connecting a choke coil
and c tenser to the output of the set as shown
in the diagram. A (ludic coil should have an in-
ductance %aim between 50 and 100 henrys and a
current carrying capacity Iif at least 30 iniiliatn.
pyres. The capacity of the condenser should be
quite high and should preferably have a value of
al sot 4 mieroiarads. This arrangement prevents
current from the 'B" battery from reaching the
loud speaker. but allows the alternating current or
modulated signals to pass through the condenser
and actuate the speaker.

SET
LCUD

CHOKE I SPEAKER
50 TO 100 HENRIES

4 INT-1
LOUD

50 TO 100 SPEAKER

'HENRIES

Q. 505. The above circuit shows the connec-
tion of a protective choke and condenser which

keeps D.C. out of the loud -speaker.

LIGHTING PLANT NOISES
(5061 Q. 1. William E. Pierce. Bobinsville.

Mi..... writes he has experienced interfering noises
caused by a home lighting plant. When the plant
is running he finds it difficult to tune in the station.
A remedy for this trouble is requested.

A. I. The interfering noises which you have
experienced due to the home lighting plant may
be clitninatcd to a large extent, if not entirely, by

4 M

K"'0 COND.

1

\ma
1

GENERATOR

COND."\I
4 MF

GROUND

Q. 506. Two condensers connected as shown
across the line with common terminal grounded

will effectively quiet home lighting plant.

connecting two condensers, each of 4 microfarads
capacity across the output and terminals of the
lighting system. and grounding the common point

the condensers,as the di:tyrant shows.

"A" BATTERY CHARGER
(507) Q. 1. William F. Rrocketthrough, Rie't-

moti.l. Va.. requests iniormation on how
,truct an "A" battery charger, using a type 39tH
or 201A tube.

A. 1. 1 t is impossible to construct an apparatus
of this sort for charging "A- batteries, because
a rectifier emoloving a 201A tube delivers only a
very slight amount of current and would be entire-
ly unsuitable for the purpose you mention. The
type 200, being a soft tube, is unsuitable even in a
rectifier supplying plate current. For an "A" bat-
tery charger we recommend using a rectifier tube
of the Kenutron type.

MEASURING CONDENSER CAPACITY
(5081 Q. 1. Roger Harrison. Englewood, N. J..

desires to know a simple method for measuring the
capacity of fixed condensers.

A. 1. The connections for making capacity meas-
urements are shown in these columns. The appara-
tus required is a pair of head phones, 2 resistances,
R.1 and R.2, whose values are known, condenser
"Cn" of known value, a telephone transformer, a.

small buzzer and a 6 -volt battery. The buzzer is
actuated by closing the switch. The bridge is then
balanced by adjusting the value of either R1 or Rj
or both until no sound is heard itt the head plume..
The relations then existing in the circuit are
('x R1

-. The capacity of the unknown condenser is
Cn R5

R.
then Cx=-XCii. This method of measuring ca

R1
pacity is an adaptation of the 1V1ueatstone Bridgs
imithod of resistance measurement.

4.5

TELEPHONE INDUCTION
COIL \

PRIMARY

Q. 508. A variation of the Wheatstone Bridge
principle is used in the above diagram to find

capacity of condenser by comparison.

LIST OF BROADCAST STATIONS IN THE UNITED STATES

Radio
Call BROADCAST STA.

Letter Location c.x

W MC, Memphis, Tenn 499.7 500
W MCA. Hoboken. N. J 310.7 500
W MR.11, Jamaica. N. Y. 227.1 111

W MSG, Nett Yolk. N. 1'. 02.6 Sou
W NAB. Roston, Ma- 280.2 loll
W NAC, Boston. Maw, 410.1 500
WNAD, Norman, Okla. ... 254 500
WNAL. Omaha. Nebr 258 511

WNAT. Plilladelpida, Pa. 250 500
WNAX. Yankton, S. I)ak 241 100
WNBH. Nov Bedford. Mass. .... 218 250
WN1 Newark,N. I 310.6 150
W NOX, Knoxville. Tenn. 268 100
W N RC, Greensiono. N. C. 223 7 lo
WNYC. New York, N. Y 526 10011

WOAI. San Antrmio, Tex 391.5 2000
WOAN. Lawrenceburg. Tenn 282.9 5no
WOAW, Omaha, Nebr 520 1050
WOAX. Trenttn, N. J 210 500
WOC, Davenport. Iowa 483.6 5000
WOCL. Jamestown. N. 3 ,-- .. -.1
WODA. Paterson. N. J. .. 391.5 500......
W01. Ames. Iowa 270 750
WOK. 111,,mewood. Ill. 217.11 5000
wnKO. Peekskill. N. V. 233 50
WOO. Philadelphia. Pa 508.2 500
wOOD, Grand Rapids, )11..b. 212 loonwor. , i,,,h,,,.

.

Ion Inn

(Continued from page 529)

Radio
Call BROADCAST STA.

Letter Location

1: Radio.
Call BROADCAST STA.

f a ; Letter Location

WOOL Kansas City. Mo 278 100C
WOR, Newark. N. .1 405. 5)111

WORD. Itatarta. III 275 5000
WOS. Jefferson city. Mn 410.9 500
WOW F. lidsewoud, R. I 110.0 500
WOWL, New Orleans, La 270 10
WOWO, Fort Wa 'Ile. Ind 227 500
WPAK. Fargo. N. Dak. 275 1110
WPAP. Cllffslde. N. J 169 1011

WPCC, Chicago, III 258 500
WPIIQ, 11017a10, N. 1 205.1 1.1
WPG. 1711Y. N. 3. - 299.8 50011
WPRC. ilatrishurg. Pa 215.7 11)0
WPSC. State Voile; Penna 201 500
WQAA, Parkeshing. 'a 220 500
WOAC, %toarillo Itx. 211 125
WCIAE, Springfield. Yt 210 50
V/QAM, Fit 201 Inn
WQAN, Scranton, is 250 100
WQAO. t'1117,Itle. N. J. 1110 100
WM. Chicago, III 447.5 500
WRAF. Laporte. Ind 221 100
WRAK. Euanaba. 31 lett 250.3 100
W qAN. Galesburg. III 214 100
W AM, Yellow Springs. Ohio 261 100
WRAW, Reading, Pa 238 10

WRAX. Clnucrrter Cltv J 268 500

GI 95,

WRBC, Valparaiso. Ind-. .. 274 500
WRC, Washington. IL C 468.1 WO
WRCO. Raleigh. N. C 2 100
WREC, Whitellaven. Tom , 251 10
WREIL Lansing. Mich 285.5 500
WRISF, Washington. P. I' 256 50

MInneattolli. Minn 252 50
WRK, Hamilton, Obit) 270 100
WRM, Urbana, 111 273 500
WRMU, Richmond 11111. N. 236 100
WANT, New York. N. Y. 374.8 500
WRR. Dallas. Tex 2101 5011

WRST. Bay Shore. N. V. 215.7 1511
WR VA. Richmond. X'a 236 loon
WSAI, Mason. Ohio 325.9 5000
WSAJ. Grave City. P.t 229 250
WSAN. Allenttorn, Pa 229 100
WSAR. Fall River. Ma', 251 100
WSAX, Chicago, III 2110 100
WSAZ. Pomeroy. Ohio 211 50
W8B. Atlanta. Ga 428.3 loon
WSBC. Chicago, III. 209.7 1000
WSBF. St. Louis, Mo 273 250
WSBT. South Bend. In. ..., 275.1 500
WEIDA, New York, N. Y 263 250
WSKC, Say C119. Mich 261 100
WSM, Nashville. Tenn 282.8 1000

Radio
Call BROADCAST STA.

Letter Loultion

WSMB, Oil. . 119 500
WSM14, OW(3590 MI n 210 20
WSM K. Dayton. Ohl,, 275 500
WSOE, Milwaukee. Wi, 216 500
WSRO, Hamilton. Ohio 212 100
WSSH, Moon. Mace 201 100
WSU1, Iowa City, Iowa 485.8 500
WSVS, Iluffain, 218.8 511

WSWS, Womidale. III. 275.1 10011
WT A EL Fall River. Ma.. 2014 100
WTAD, Carthage, III 230 50
WTAG. Worcester. .111.1 500
WTAL. Toledo. (11110 ,2 /00
WTAM, Clereland, Ohio. 389.1 3500
WTAP. Cambridge. 111 212 50
W T e O. Eau Claire. WI, 211 1000
W T AR, Norfolk. 5' 2111 1011

WTAW, College Station. Texas 270 500
WTAX, Streator. Ill 231 30
W T AZ, Lambertrille. N. J. MI 11
W T IC. Dartford. Conn.. .. 500
W W A E. Plainfield. Ill 212 500
W W.1 Detroit. Mich 332.7 1900
WWI.. New Orleans. La 275 100
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WHY NOT? THE MISSISSIPPI
FLOWS UPHILL

A colored preacher was telling his con-
gregation about the children of Israel pas-
sing right through the Dead Sea.

"It was very simple you know. Water
generally flows down h:11, hut in this 'ere
case things was jes' reversed. The water
done turn right around and flow right back
up hill, leaviti the bottom of de sea jes'
as dry as a cracked lip. I)en all de poor
children had to do was jes' walk across."

"But," interrupted a young colored
brother, "that would he against the law of
gravitation. It couldn't be done."

"You jes' mind you own business sub!
Dis what I am talking about was three
thousand years ago. That was befo' the
law of gravitation done been discovered."-
Oscar /A -Normand.

ALL PARTS REPLACED
ANGRY M A N :

" e

when I b. night a
bicycle for my
boy that y o u
would replace
any broken part."

S A I. E S NI A N:
"Absolutely, what
does he want ?"

.\ AO' M A N :
"ile wants two biceps muscles. a couple of
knee pans, one elbow and two yards of
cuticle, and he wants them right away."
George Ilere.s-o, Reporter No. 21670.

AIRY RESISTANCE
Ito: "Why do they call her 'Bubbles' "
Zo: "'Cause she effervesces with joy when

You ask her out but bursts when you touch
her !"-George .1/e/..tugh/in.

WE'LL USE THIS ALSO
A BARRER TO A CHSTONIF.R : "Do you wan;

a hair cut ?"
STO \IVA : "No. I want them all cut--

Pa:0ns 'i!rht.

A POCKET SIDE SHOW
S 0 N : "Papa.

give me a nickel
to see the sea ser-
pent?"

T IG II TWA
PAPA : "Wasteful
hay, here is a
magnifying
glass: go look ata worm.' -

Frank 11it1lturtnt r,

A SAFETY FACTOR
The high pressure lightning rod salesman

concluded his demonstrations with the em-
phatic statement : "just think, it will draw
1;ehtning thirty feet."

"Pu-pu-putit thirty feet away from the
house," said the farmer who stuttered.-
J. E. Johnson.

WE GO UP IN THE AIR AT THIS
Run: "Did you know that flying machines

are menti.wed in the Bible?"
Dun: "No."
Run: "Why. Esau sold his heirship to his

brother .Tacob."-Cliftit Ask.

SOME DON'T LAY ANY
PROFESSOR: "Why does a hen lay eggs only

in the daytime?"
STUDENT: "Because she is a rooster at

night.-. -1. Schwerer.

Scientific Humor
First Prize $3.00

THE LIMITATIONS OF
SCIENCE

\ v I !! /, ao. John was
xst: 1 = ,,,, - sent to study\ . mathematics,0.00.. 5,e6 0 v.

_ 2

,
" 00% teacher told
- and the

ivy
ip

i i \(. him it was a

il,is,,
- true science.

"For in -

OM
stance," h e
said, "if it
takes one

man twelve days to build a house, then
twelve men can build it in a day."

John replied: "And if it takes two
hundred and eighty-five men to build it
in an hour, seventeen thousand two hun-
dred and eighty in a minute, then one
million, thirty-six thousand. eight hun-
dred men can put it up in a second.
Now I don't believe they could lay a
single brick in that time. Again, if
one ship can cross the Atlantic in
twelve (lays, twelve ships should be
Ode to cross it in one day. I don't be-
lieve that either, so I'm not going to
study mathematics," and Johnny left
the teacher studying it himself.

-Henry Neff.

WLE receive daily from one to
wo hundred contributions to

this department. Of these only
one or two are available. We desire to
publish only scientific humor and all
contributions should be original if pos-
sible. 1)o not copy jokes from old
books or other publications as they
have nitre or no chance here. By
scientific humor ICC mean only
jolt's as Contain something of aitch:is-
tine nature. Note our prise winners.
Write each jol;e on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. Ire
cannot return unaccepted jokes. Please

tint enclose /Thin, POSlage.
All j. /TS published here are paid

fur tit the vale of one dollar each. be-
sides the first prine of three dollars
ft,r the best joke submitted each
month. In the event that ht.° people
send in the same joke so as to tie for
the priz.e, then the sum of three dollars
in cash will be paid 10 each one.

4

THE ROCK PILE
Gt r.sy: "These cakes are hard as

stone !"
2sn GCs -r: "Sure, didn't you hear her

say, 'take your pick' when she passed them
around?"-Edzeard D. Muir.

IF WE LIVE LONG ENOUGH IT
WILL!

"Oh. doctor, do IWONDERFui
you think the SCAR!

scar will show?"
asked the fair
young appendici-
tis patient.

"Can't say, my
dear, I'm not set-
ting the styles
this year."-/If r.
M. Eisen -
shun, Reporter No. 25576.

ELECTRICITY A FOOD
Pin TE. 1 CHER : "Johnny name a

few important Loads.,,
Jon N NY : "Electricity-"
PtivslinsK;v \ MIER: "What-electricity

a food?"
JOHNNY: my physics teacher sail

keeps AN ire alive."- I; y //award,

HEY-HAY
CITY BRED (pointing to haystack) : "Wlhit

kind of a house is that?"
trot NTRY BRED: "That ain't a house, that's

hay."
OTC BRED: "Say! you can't fool me. I lay

doesn't grow in a lump like that."-Law-
role,' A. Brown, Reporter No. 23853.

WE'LL TRY THIS
"I went home

quite a bit under
the weather last
night and my
\vile didn't sus-
pect a thing."

"Couldn't s h c
smell your
breath?"

"That's just it.
I ran the last
block home and when I got to her I was all
out of breath."-Lawrencc .1. Brown, Re-
p, orter No. 23583.

(DID YOUR SICK
FRIEND DIE ? ?

e

NO MISTAKE, ONLY A JOKE
En: "Did Bill get his perpetual motion in-

vent:on published in Science and invention ."
Th.: "Yes, he addressed it to Scientific

Humor by mistake."-L. F. Carpenter.

ETYMOLOGY
Sox: "What the difference between a

train and a ship?"
FATHER : "A train travels on land and a

ship on water."
Sax : "Then why is it that when goods are

sent by train it's called a shipment and \\ilea
they arc sent by boat it's called a eargo?-

-Gustav Natatoff.

PLAY ON A DENTAL DRILL
recruit \vas

ort,ered to Sgt.
Saas. Detail Sgt..
to learn some-
thing about firing
data instruments.
and when told to
report was heard
to say. "It will he
ea.v for me to
lez.rn as I can
play any instrument made."-Corpora/ flit
I'. 0/szeteski.

IT'S BOUND TO COME THOUGH
RAsTt-s : "Nigger, alt -h. does believe in

dis evolution theory ; you shoe does look
like pet 'volved from a monkey."

Bnowx : "Nigger, ah believes in evolution.
too, an' nigger you looks like you ain't
'volved yet."-Fred Peniston.

IT SHOULD BE
CUSTOMER (to photographer who has only

been in business a short time) : "How's the
photography business?"

p HOTOGRA HIER : "Oh, developing." -
0. Wills.

BOTH IN THE HEAD
GUSSTE : "The dentist told me I had a

large cavity that needed filling."
MARY: "Did he recommend any special

course of study ?"-.1/. R. fiereovitch.
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LATEST PATE
PORTABLE RADIATOR

No. 1,580.704 issued to Thomas
H. Willson. Portable electric radi-
ator of a new design is illustrated
above. The radiator consists of
three distinct units. At the left of
the drawing will be seen an electric
coil heater which heats the water
by contact. On top of the radiator
is placed a hollow expansion cham-
ber, which also acts as heat deflector
to aid in ventilation. The radiator
proper is partially filled with water,
and the steam is permitted to flow

into the expansion chamber.

FOLDING COMB

No. 1.579,143 issued to Michael
ttabb. Hair comb recently pat-
ented and illustrated above exhibits
several new features.
ranged to fold transversely so that
it occupies a space one-third of its
normal length. When in use it is
held in position by two clips which
are movable inwardly to permit the
device to be folded. The clips are
made sufficiently strong to permit
the user to employ this comb in the
usual manner. The comb may be
considered more useful than the
usual pocket variety, due to its large
size when extended, but it is at the
same time very compact when
folded.

LIGHT PLUG AERIAL

No. 1,591.177 issued to Einar
M Inge. This device is designed to
act as an antenna for a radio set to
be connected to light or other wired
circuits so as to draw off or collect
only the high frequency currents
present therein, without interference
with, or by, the local currents with
low frequency in the same circuit.
No direct connection to the wired
circuit is afforded, but a capacitative
coupling permits radio frequency cur-
rents to pass to the set and re-
strains the line currents.

BOTTLE SAFETY
HOLDER

No. 1.580.741 issued to Thomas
John Lilly. The objects of this in-
vention, which consists of a clamp
to hold milk bottles, are to safeguard
the contents of the bottle; to afford
sanitary precautions in the delivery
of milk in bottles; to facilitate the
removal of the bottle by the house-
wife without resorting to keys,
latches or other fastenings: to avoid
great losses to the milk dealers

through the theft of bottles; and gen-
erally to provide a simple device
within easy reach of the consumer
so far as price is concerned and of
a durable nature. The milk bottles
are locked in position by a long pin
which holds the clamp tightly
against the neck of the bottle. This
pin is so placed that it is impossible
to remove it while the door is closed,
but it may be easily removed when
the door is open. The milk dealer
simply snaps the clamp down after
inserting the bottles. and the lock is
automatically closed.

ELECTRIC WINDSHIELD
WIPER

No. 1,588.399 issued to Raymond
Anderson. Motor driven windshield
cleaners used heretofore, if we should
believe the inventor, have not been
entirely satisfactory for several rea-
sons. In the motor driven wind-
shield cleaner most commonly used.
the cleaner is oscillated continuously
by a motor, but the continuous os-
cillating movement is objectionable
because the cleaner is too frequently
in front of the driver and obstructs
his vision, and furthermore, the
weight of the motor with the mechan-
ism connecting it to the cleaner is
excessive. This invention provides a
windshield cleaner which is operated
intermittently through the medium of
a small continuously rotating motor
which not only requires little current
to run it, but is light in weight and
admits of a construction which is
practically noiseless and free of vi-
bration inherent to its own construc-
tion and operation.

RECEIVER ATTACH-
MENT

Invention for October, 1926
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No. 1.580,938 issued to Clifford A.
Wolf, The tired business man should
find in this invention some relief from
his worries. It consists of a metal
frame which clips on to the end of
the telephone receiver and is so
formed that it rests upon the shoulder
and makes it unnecessary to hold
the receiver to the ear. The patent
papers do not say what' happens to
the other end of the receiver, so we
will not guarantee that this device
will increase your business more than
your vocabulary.

INFRA -RED PAD

No. 1,589,338 issued to George
Starr White. This invention relates
to an appliance adapted to be held
against the body of a subject, where-
in ultra -red or infra -red rays are gen-
erated and passed through a screen
which includes all of the visible rays
of the spectrum and substantially all
the ultra -violet rays. The appliance
comprises the combination of an ul-
tra -red ray generator and a covering
sheet adapted to be so positioned
that it may be interposed between
the generator and the body of the
subject. The appliance is flexible so
that it adapts itself to the contour of
any part of the body. Scientific in-
vestigation has demonstrated that ul-
tra -red rays penetrate deeply into the
body and are therein converted into
heat. This heat has the property of
stimulating the vascular system.
thereby serving as a remedial agency.

FLY POWER TOY

No. 1.591,905 issued to Oscar C.
Williams. An artificial turtle made
of pressed metal, paper, nut shells
or other material is arranged as
shown in the drawing above so that
several flies or other insects may be
introduced into the body. The flies
in their movements strike against the
pivoted levers connected to the head.
tail and feet of the turtle and cause it
to move in a life -like manner.

RADIO CONDENSER
No. 1,588,438 issued to Harold N.

Bliss. This new type of condenser
appears to be about the most com-
pact arrangement of gang condensers
which has been proposed. A com-
mon rotor is provided which rotates
within three separate sets of stator
plates distributed as shown in the

photograph, so that a cascade radio
frequency amplifier or similar device
may be operated from one control.
The stator plates are made movable
about a pivot so that the circuit.;
may be balanced to compensate for
differences in the constants of the
radio -frequency transformers.

SAFETY ASH TRAY
No. 1.588,565 issued to May Wing.

The idea embodied in this invention
is to provide a device, especially
adapted for use on automobiles, so
constructed that any live ashes or
stubs of cigarettes or cigars intro-
duced into it will positively be ex-
tinguished before the contents of the
tray are emptied on the ground or
elsewhere. By reason of the use of

this device on an automobile, there
will be no chance of any smoldering
and live ashes being deposited on the
ground in dry grass or leaves, and
possibly starting a fire. assuming of
course that the smoker makes use of
the tray, which seems quite plausible
in design. The user, after depositing
any ashes, matches or stubs in a
bowl at the top of this device, will
upset the bowl into a funnel by turn-
ing a knob. This funnel leads the
ashes into a water -filled pipe, thus
definitely extinguishing the burning
material. The bowl may then be
again used, and the upsetting opera-
tion repeated, without necessarily
emptying the water, which can be
left in the pip- until refilling means
are handy. The pipe is kept filled to
a point where there is no danger of
the water splashing out from the top
of the funnel with any movement of
the car.

NOTICE TO READERS. The above illustrated and described devices
have recently been issued patent protection but are not as yet to our
knowledge available on the market. We regret to advise that it is im-
possible to supply the names and addresses of inventors of the above de.
%ices to any of our readers. The only records available, and they are at

the Patent Office at Washington, D. C., give only the addresses of the
inventors at the time of application for a patent. Many months have
elapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information. -EDITOR.
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'jl'HE ORACLE
The "Oracle" is for the sole benefit of all scientific students. Questions

will be answered here for the benefit of all but only matter of sufficient in
terest will be published. Rules under which questions will be answered:

I. Only three questions can be submitted to be answered.
2. Only one side of sheet to be written on: matter must be typewritten

Of else written in ink ; no penciled matter considered.

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

4. if a quick answer is desired by mail. a nominal charge of SO cents is
made for each question. If th quest;on: entail considerable research
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or intricate calculations, a special rat, will , charged. Correspondents
be informed as to the fee befcre such questions are answered.
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USING HOT SPRINGS
(2123) Q. 1. E. Hjartarson, Reykjavik, Ice-

land, asks us to give him our opinion as to the
best practical method to use the energy. as
electric or driving power, which is contained in
the hot springs of Iceland. The problem must take
into consideration the fact that the temperature of
the springs is below the boiling point of water --
actually about 70 to 80°C. Ile suggests the
use of thermo.electric cell,.

A suggested method for utilizing the energy
contained in hot springs.

A. I. The most obvious way of utilizing the
heat of your hot springs would be to run a
regular little strain engine with them, using some
easily vaporized fluid instead of water to drive
the engine. Such a fluid might be ether or gaso-
line, or some of the paraffins, and while the
efficiency would undoubtedly be low, as you arc
utilizing natural heat or really waste heat, this
would not matter. The problem you give us, how.
ever. has neyer been adequately solved.

ATMOSPHERIC PRESSURE
(2124) Q. 1. E. S. Spindler. S. San Fran-

cisco. Calif., asks: What if anything has at-
mospheric pressure to do with the process of
breathing?

A. I. As the atmospheric pressure is de-
creased, the amount of oxygen absorbed by the
lungs is correspondingly decreased and conse-
quently breathing has to be, accomplished at a
faster rate than ordinarily, in order to provide
a sufficient amount of oxygen for the system.

( Q. 2. If a pair of beef lungs, freshly
taken from the carcass without injury to the air
passages, are placed inside an air -tight box with
the open end of the trachea protruding through a
hole in one side of the box, and the hole sealed
up airtight around the trachea, will the lungs
expand when the air is exhausted from the in
side of the box? That is, would atmospheric
pressure force outside air in through the trachea
until the lungs are expanded to their full capacity,
or would the lungs remain collapsed?

A. 2. The atmospheric pressure would cause
the lungs to expand in precisely the same manner
that it would cause a rubber balloon to expand
under the same conditions.

ANTI -FROSTING COMPOUND
(2125) Q. 1. Thomas L. Winn. Somerville,

Mass., inquires for a practical working formula
for a preparation to keep window glass from
frosting in cold weather. He has tried alcohol
and glycerine, but finds the effect only temporary
and the smell very disagreeable.

A. I. A good formula to prevent windows
from frosting is as follows:-Mix together 1000
parts of 62% alcohol and 55 parts of glycerine.
Add something to the mixture to improve the
odor, such as a few drops of oil of amber. Allow
the mixture to settle and clarify and apply to
the glass with a soft cloth. This Is practically the
only satisfactory formula for the purpose you re-
quire and the effect is quite lasting.

WINNERS in the "What Can
You Do With This Board?"

Contest will be announced in the
November number.

THE ATOMIC THEORY
(2126) Q. 1. J. C. Thomas, Berkshire, Eng-

land, asks: Why is helium not decomposed into
hydrogen as other elements are decomposed into
helium and hydrogen?

A. 1. It is found that the radio -active elements
are those of high atomic weight. Does it not seem
?sore natural that an element of an atomic weight
of 238 should disintegrate rasher than one of an
atomic weight of only 4? No one can tell what
the future will bring out, and chemistry may yet
disintegrate the elements of low atomic weights.

Q. 2. Why has hydrogen a fractional atomic
number, while all other known elements have
whole atomic numbers?

A. 2. Hydrogen was formerly taken as unity
in the table of atomic weights. The effect of
this was to throw a quantity of decimals into the
atomic weights of other elements. By taking
oxygen at 16 the atomic weights of other elements
are made more nearly integral, and hydrogen
loses its integral figure of atomic weight.

Q. 3. Do the statements in questions one and
two tend to prove that hydrogen is not an
element at all but merely a collection of negative
electrons?

A. 3. As hydrogen possesses mass it cannotwell he taken as made up of electrons, as an
electron is almost void of mass, the mass of an
atom being almost entirely in its positive (4-)
nucleus. As like charges repel like, how oethl a
fixed collection of (-) electrons be conceived of?It is the positive nucleus that holds negative
electrons together.

STORAGE BATTERY PLATES
(2127) Q. 1. Forre:t M. Wogotnan, Marion,

Indiana. asks us for information about the pastes
used for making storige "B" batteries.

A. I. The positive plates are pasted with a
composition made as follows. Red lead 70%,
litharge 8%, graphite 12%, whites of eggs 10%. The
latter acts as a binder. The negative plates are
pasted with a composition of 95% of litharge and
5% of finely divided asbestos fiber.

Both of these pastes are made up by using a
solution of 5 parts of water and 1 part of sul-
phuric acid. Only enough of the liquid is used
to make a very thick paste.
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FRYING EGGS ON ICE
(212S) O. 1. Paul II. Deaton, Sinithville,

NI... reque.-ts information as to the method em -
id,, ed by magicians in frying eggs on ice.

A. 1. The experiment you mention is accom-
plished by means of a large powerful A.C.
magnet concealed under the table upon
ice is place I. The intense magnetic field can ,cs
the fling pan placed on top of the ice to be-

11,,t enough to fry the egg. The core of

-WINDING
3 LAYERS
07 N4 S
DC C. WIRE

-J TO 110 V.
AC.

FRYING
)1), PAN

WOODEN
PLATTER

CORE
3' SQ. X

18" LONG -
Hcw to ft y eggs in a pan placed on top of a
cake of ice. The induced currents in the pan

heat it.

the magnet used ,hould he CIIIStrn:ted of silicon
steel strips and should be 18 inches long by 3
inches square. This should be wound for its en-
tire length with three layers of No. 6 DCC
magnet wire. It will draw about 40 amp.

CRYSTAL DETECTOR
(2129) Q. 1. Ceo. A. Gerber, Burlington,

Wis., requests data on the theory and practical
operation of crystal detectors.

A. 1. The basic action of the crystal detec-
tor, 1 r recti5er, as it is frequently and correctly
called. is not due to any heat either at the sum
face or in tie interior of the crystal, even though
the application of a temperature in the neighbor-
hood of 110P or more, improves the operation of
the crystal detector. this does not necessarily
mean at all that the device is heat operated, but
simply meatr. that the electronic structure of the
crystal polarzes or aligns itself better at a high
temperature titan it does at a low temperature.

This matt.r of the action of crystal detectors
has been thoroughly thrashed out for fifteen
years and more by several investigators par-
ticularly by Mr. Greenleaf Whittier Pickard.
Newton Center, Massachusetts, whose articles
describing the rectifier action were published
about 1910 in "Electrical Review and Western
Electrician" Magazine, which can be referred to
at public libraries. Also many of the modern
radio text books cover this action of the crystal
rectifier, and briefly expressed, it boils down to the
fact that the crystal, having one electrode of re-
latively small area, permits a current to pass
thmugh it several hundred times better in one
direction than it does in the other. As Professor
Pickard and other investigators have pointed out.
some crystals serve as rectifiers to a much better
degree when they are slightly polarized by a low
potential bat ery current applied by a finely ad
'listed device, such as a potentiometer. H. \V.
Secor, Managing Editor, of SCIENCE AND INVEN-
TION published an exhaustive article on this with
curves in " Modern Electrics" in 1910, which
article was prepared in collaboration with Prof.
Pickard.

One thing in favor of the crystal detectors is
that the voice reproduction is very perfect and
practically free front any noise, such as (teen',
when a vacuum tube detector is used. The
writer has never seen a V.T. detector yet that
gave clear speech without some stemning noise.
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The Chameleon Bands

CC r
ROLLED PAPER

Endless paper bands of different colors are
placed on a string, the ends of which are held
by a spectator. The magician can remove any

of the bands requested.

POCKET t t
DUPLICATE PAPER
LOOPS CONCEALED
IN POCKETS OF
HANDKERC 1-1 I E F

TlIREE endless loops of differently
colored paper are arranged on a string

as illustrated and two spectators are re-
quested to hold the opposite ends of the
string. A large bandana is displayed and the
bands are covered with it. One of the
spectators suggests a color and the per-
former reaching beneath the handerchief
mystically removes the chosen colored band
front the string, the band itself being in-
tact. and the string also being none the
worse following this removal. The d:agram
explains the secret of the stunt. When one
of the bands is to be removed it is torn.
placed into the empty pocket and a corres-
ponding duplicate is removed from the ker-
chief and displayed.

RUBBER TUBE

NO. 43 OF A SERIES

The Mystic Bread
ALOAF of bread through which a ribbon

has been passed and which projects
from either end is displayed. A magician
takes a knife and divides the loaf in half
with a cut through the center thereby ap-
parently also cutting ribbon. The pieces of
bread are separated slightly to show that
the ribbon has been cut, then they are joined
together and the ribbon withdrawn intact.

Two pieces of ribbon are used.
One was tucked into one end of the bread

and the other is attached to a piece of string
working down into table leg and into hands
of assistant off stage. As the ribbon is
drawn from bread after the cut the assistant
gradually pulls the other end down into
table leg and causes it to disappear.

\!,A1 A\
I

RIBBON
THRU
BREAD

Asp

STRING
OFF
STAGE

After passing a ribbon through a loaf of bread.
the magician cuts the loaf, separates the halves
and continues to draw the ribbon out. The

method is here described.

PLUNGER

COLORED WATER
UNDER
STAGE

AN Orientally -clad Hindu passes a large ornamented bowl for inspection
and then places the same in position upon a thin skeleton stand de-

signed to receive it and resembling the stand found in our illustration. The
bowl itself may be semi -transparent or perfectly transparent depending on
whether or not the magician desires to cover it while it mysteriously fills
itself. Making a few passes over the bowl it is found to be brim full of
water which is poured into transparent containers. Each time that the bowl
is filled it contains a differently colored solution, the colors being requested

PAPER
BIRDS

Dunninger Will Attempt
To Hypnotize Patient,
.10 Milfs...Atimy. by Ram

The Paper Birds

116 r

TIN -FLAPS
By this system the magician can convert two
paper birds placed in the pages of a book into
real Jive birds which fly out from between the

pages.

A LARGE book is brought forth by wiz-
ard and a page or two is torn out of this

book and handed to a spectator who is re-
quested to cut two birds out of paper. These
cut birds are placed in pages of the volume
from which they were originally removed
and a few words of enchantment uttered. A
moment later the book is opened and two
live doves fly out of the book itself. The
pages of the book can be shown to be whole
so that the spectators will not suspect that
a box is found within pages. The book
although of innocent appearence has a special
compartment arranged at hack. When open-
ed at proper page the compartment is opened.

by members in the audience. The illustration clearly shows the method of
operation. Beneath the stage an attendant operates one of the pumps forcing
the previously prepared colored solution through the legs of the stand and
into the bowl. For lyceum entertainment the method illustrated at the
right may be employed in which the assistant utilizes the force of gravity to
fill the bowl. In this particular method, after every filling the pipe must be
laid flat on the floor so as to drain any colored water remaining in the up-

right portion of the stand and the rubber hose.
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Dr. Harlan Tarbell,B Sc. D.N/Hasler ofytlagic

111 reachYOU
Real Professional

IagiC
At Home BY MAIL

Big Stage Illusions
Think of it! Master Illusions
fromEurope,India,China,Japan.
Mysteries from the Ancients.
Never before disclosed secrets
of the Orient. Over 150 tricks
from small effects to Big Stage
Illusions, with nearly 1500 illustrations
-that and more is what you get in
the great Tarbell Course in Magic!

Read This Great Endorsement
Dr. A. M. Wilson, Editor of the Sphinx, Official
Organ of The Society of American Magicians,
pays the Tarbell Course this tribute:

"The greatest work on Magic ever at-
tempted and will mark an epoch in Magic
as great or greater than the revelations
of Robert Houdini, Father of Modern
Magic, CO years ago."

How many times have you watched some great magician and
longed to be able to perform like that YOURSELF? With the
great Tarbell Course this is NOW made possible and EASY.
You can even become a Master Magician!

Famous "Rabbit Trick"
This is one of the most popular tricks in
Magic. It is always in demand, goes
over big, brings a big price. Many
professionals value this at $100.00 or
more-yet it is only one cf the many
priceless tricks you will soon learn

and master in the
great Tarbell Course.

The first and only
Course in Magic
ever offered to the
public teaching real
professional Magic!

Secrets of the Orient
Yes, those great mysteries the
Hindu fakir guards so jealously
and famous Magicians have
risked their lives to secure-
these and MORE are YOURS
in the great Tarbell Course.
Many a mystery here is worth
many times the whole cost of
the entire Tarbell Course!

Real Profeskonal Patter
Any magician will tell you that "Patter," the
name given to the entertaining and diverting
talk he gives with each trick, is highly impor-
tant. In the great Tarbell Course you are given
real professional "Patter." Yes, and you are
even trained in "Showmanship." Think of it!

Money -Back Guarantee
Protects You

Think of it! Think of a great course in Magic
giving you ALL this and then protecting you
with an Iron Clad Guarantee, that will refund
your money if you are not satisfied. You can't
lose. You have everything to gain. The Tarbell
Course is the greatest thing you have ever heard
of! Mail coupon below and learn all about this
wonderful course and what it will do for YOU!

Get started on the road to big money!
You don't have to give up your present job or business. You
d m't have to be a "professional"to make big money with Magic.
You can make nice money entertaining on -the -side as a semi-
professional, or if you want to, you can become a big Magi-
cian, make big money and enjoy fame and glory. Mail
coupon now and learn all the great limitless opportunities
that are in store for you.

Studio 14-27

Tarbell System, Inc., CHICAGO,nysidILLINOIS
1920 Sune Avenue

Tat -bell SI, stens , Inc., Studio 14.27
1920 Sunni:aide Avenue, Chicago, Illinois
Gentlemen: Without any obligation send me your free
literature and information all about your wonderful
"Tarbell Course in Magic." Also tell me about your
great Special Price Offer and Easy Payment Plan-
offered NOW for limited time only.

Name

Address

Age
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Noveltiesl.
From The

LEADING MAIL ORDER
NOVELTY HOUSE IN AMERICA

THE EXPLODING CIGAR

li4i

Ill,:ge-1 trkk of . ,.,u i rtat elgat
ilHarnitss to o doett hut fountain 1.1

sparks and tire. Et er) !it'd, Ita fan
with them.

;,..!-'" No. 1409 (Box of 50 Cigars)
$3.50

Enormous Vibrating Eye
A burlesque sent.ation, eintrin
oust eye with spring that causes
it to vibrate-for home fun.
character impersonations. etc.
No. 1297 15c each. 3 for 40c.

1 doe. $1.35

The Jewish Nickle
Fun with these other ends.
try them on the grcer. 'he
street ear rondurtor. your
friends and matey their
faces --keep a few ou hand
always.

No. 1 195 10c each 3 for 25c 75c a Doz.

Automatic Pistol Cigarette Case
A parisian vogue -10.1h: like
,deadly weapon-but only
cigarettes-Protective a- well an

in cry one.
No. 1428 Postpaid $1.95

MagACE7
..--4411 GREAT FIRE EATER

You call bleat It tire.
everyone. Harntle- Equipment
in Handsome li,.-liecome a

sensation in your tel

No. 1091 30c

It

DISAPPEARING
COIN TRICK

A sb.01.. t,i
nt,,Irtectalole. mina

disappear an.) reannear atv., will lityaltylnit
1 :refire trick tor

No. 1151 toe each
2 for 25c D07. 75c

I
SURPRISE BOUQUET

The best squirt trick ever in-
vented. Bouquet in your butt -

hole. your friends smell it at
presto a stream of water hit:.
them in Or eye. Get one now.
No. 1338, Postpaid, 25c each
3 for 6Sc $2.25 a Doz.

Diabolical Dice
.\ punch. with

Say it
can't be .1.olle--111.1t ICS
easy - f,sd. them al! -
a c..r1, r at a party- -
or aill..11c friend..
No. toos 25c

164 -PAGE CATALOG FREE
Also with every $2.50 order or more we wilt

send you free a 50 rent book on Magic.

AMERICAN BAZAAR Inc.,
640 Broadway - New York, N. Y.

Our Spiritualistic Inves-
tigations

By "DUNNINGER"

(Continued from page 503)

to a sort of combination parlor and sitting
room, the air thick with some sort of oriental
incense the like of which I have never before
come across.

The old woman who ushered us into this
room was about as old, in looks, as the
much spoken of Ann. She looked a thousand
years old. Iler skin was parched and dry

. .. her eyes looked through us and she
seemed to be thinking . . . thinking . . .

thinking . .

Not a word out of her. Not even a "good
evening,,,

Bad as the night was a cheerful word or
two would have made us feel a bit better.
But no . . this parched specimen reminded
us of the sphinxes of ancient Egypt. Di-
vested of our coats, hats and rubbers the
sphinx gathered them up, turned and left
the room. The door closed after her and
she never put her hand on the door.

Strange? Yes ... and with that odor of
smouldering incense we were thinking that
11 the mysteries of heaven and earth were to

bike place in that house.

How "spirits" raised the table.

Suddenly . into the room walked a tall,
handsome creole. She was one of the most
beautiful of tier type I have ever seen and
I have played in the states where they are ill
abundance.

"(;poll evening," she ventured. "Very bad
weather we are having."

"It certainly is," replied my friend, "the
storm doesn't seem to cease."

"Like the marvels of the worlds we know
nothing of." she returned. He voice was
like that of a bell, clear and resonant.

"Are you holding a seance this evening?"
asked my companion.

"I shall be happy to give one. But I and
afraid there will only he you two, gentle-
men, to attend. My clients are mostly old
folks and it would be a hardship for them to
venture forth into this sort of weather."

From her talk I could readily see that
this creole had been well educated and was
not the usual type of medium I have so
frequently come in contact with during my
investigations.

\Ve both were ushered into the seance
room by the medium, who kept the con-
versatiim in prosaic channels.

Seating ourselves on either side of a plain
table standing in the center of the room, the
rghts in the room of their own accord.
grew dim. The medium seated herself across
the room in a corner facing us.

We were requested to place our hinds at
the extreme corners of the table and the
soles of our feet flat on the carpet beneath
us, as far apart as convenience would allow.

(Continued on page 571)

PARKS
WOODWORKING MACHINES

Cabinet
Shop
Special

$290
with
motor

See this PARKS this month!
()ruttier Is "Park: Cabinet Shop Special month'

with Perks dealers even -where. In their showroom.
II Is wonderfully popular woodworker will be on
end In 11,111y Instances in actual opelation.

Paik Cabinet Shop Sperlal No. Ili at $29n.iiii I. the
loveliest machine Pinks iner built! Big enough to h111.
out 11,1-elas work' --small enough In ill In a small dolt
or your basement -a real machine built for real 0,11.
without freakkh "atom" designing. It makes pire
nestle ally rut and Includes rip and rut -off circular saw
'Wider. and hand saw. Lathe and shaper may be add,
at small extra ctst. Esery man who does cabinet mak-
ing Or meidnorkIng or any kind wants this splendid ma 
chine. It is the !liege -I woodworking machinery rain,
on the market today. Be sure tin see this Parks thl.

in these dealers' showrooms
ALA, NI0111.e, ILIuJIry, Ilude. Co.. Ilirmlneliam: Nti
dentin-1.sons Ilwde. & Stipp!). Co., Nloblle; .tlattith.& Supply l'o.. NIontgomery; Alt K : lien 1..
Sehaad ylrhy. Co., Little Rock; CAL: Shaw -Palmer &
Itakewell Co., Los Angeles; harrow-Itlekart1 h McCain
Co.. San Francisco: COLO: H. W. Nloore Equipment

1)envcr; CONN: Lunf. JIllson Co.. Manchester;
FLA: Cameron & Itarkley 1'11.. Jack 11Ie;
& Barkley Ver.. l'ainenui & Barkley Co., Taut pa; GA: It. S. .0rindrinig & line:. 11.1.
Woothroi her s' Tool %Vorks. Chicago: KY: Roy
IVIlayne Supply Co.. Louisville; I.A: Clark IL Shaugh-
nessy Co.. Sin Orleans; 51.1,SS. Lunt. JIllstai
Roston; 011111: ItherIde NIchy. 15epot. Detroit: Me -Mullen Oddly. Co., (trawl Rapid:: 511NN: Holm.Mile. Co- St. Paid; MO: Stamford Tool & Stipule

Co., Kansas CRY; S. T. Hatehrr & Co., St. 1..r1NEB: Diehl 5Irliy. & Supply Co.. Omaha; N. Y.,
ierstate 5Irliy. Co.. Troy; Chas. E. Nlaltlis. 170 La L..
St- New York cit.,: N. II. Bracket & Shaw Co.. -
erstiorth; N. CAR: Amer. Horde. & Etinflt Co.. '!intr.; Raleigh ,run Work: Co.. It:thigh: 01110
Bakir, Columbus: OKLA: Culversal Situt.h. &

Tuba: ORE: Portland NIchy Co., Port!, Is
IIIIinars. 'tour, 11111g.. Philadelphia; tz T.Slimily l'o Erie: S. CAlt: Camel-
Charle-ton: TENN: Peular ylrh, ,

iddim Melly, Co., KnoxVIlle: II
Carriage & Wagon St

TEX: Universal Supply & M.
Southern Implement Supply Co.. It
',enter & Co., EI Paso; P4,1111 It., A I II
Ion; Petlan Iron & Steel Co.. s tonio;
Salt Lake Rude. Co., Salt Lake: 5 \ Mr(
Inc., ItIchuittud: W VA: L.: Rya In. Cu..Huntington; WIS: Shadbolt & I;- Milwaukee;WASH: Union Nlehy. & title; FOR-
EIGN: Sipe NIchs. Agency, San .1., I .t.. Rica; P. IZnyas. Ilarana, Cuba; welt 51. i I.:melon, er.It. C.: Morris. Black & Nlathes,.. I Auckland. N; Wed India Alrlty. & Supply

1 .1111111. P. It.Mundt -al & Co.. Montreal, Can.; I.... I net, fog Supply.Co. of .kustrallii. Ltd., Brisbane. .0 . ,Iia.
See this Parks by all means! It you can't. thenwrite us Icr circular No. 10 and the new Parks catalog.

The Parks Ball Bearing Machine Co.,
1553 KNOWLTON CINCINNATI. OHIO

Canadian Factory: 200 Notre Dame East, Montreal. Can.

BIG SURPRISES
- FOR YOU-

Thousands of Unique
Mystifying Tricks.

Novelties-All kinds
-All prices are ready

for you.

Ct-ntine and Trick
Rings,

Great Mind it,ad- Jewelry, Disappearing
ing Myster Cards, Fun Making

Different from any- Things-Telescopes,thing you've ever Pistols, sr ofmagic allD,m't miss it!
Price t Oc.

KWRITE FOR OUR 164 PAGE CATALOG

AMERICAN BAZAAR, INC.,
640 BROADWAY NEW YORK. N. Y.
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Your Speaker,
is not to Blatre
Your speaker is a sensitive affair turning into voice and music
the electrical impulses passed to it by the set.
An ordinary tube, of insufficient signal carrying capacity,
should not be used in the last audio stage, for with its limited
capacity it is overloaded and distortion of the signal results.
These imperfections passed on to the speaker give unnatural
and distorted reception.

Put a Van Horne
ADAPTED MOGUL
5VCX Power tube in
the last audio stake
An Adapted Mogul 5 VCX power tube-as easy to apply as an
ordinary tube-has almost double the signal carrying capacity of
the ordinary tube. This greater capacity eliminates over -loading
and distortion and it can be applied to any set without change in
wiring.

With an Adapted Mogul 5 VCX power tube in
your set you will immediately note an unusual im-
provement-a general
increase in volume, a
roundness of tone and
clear cut reproduction
in voice and music that
is unobtainable when
ordinary tubes are used.

1.'1F -6a7'
(V:

The Adapted Mogul 5 VCX like the non-microphonic Cushion Base
5 VAX is a Van Horne development manufactured under patent pend-
ing to J. S. Van Horne. All Van Horne tubes are made to improve re-
ception, their satisfactory operation being unconditionally guaranteed.

One
user

says:
"Let me congratulate you on the
splendid performance of Adapt-
ed Mogul 5 VCX Power Ampli-
fier Tube.

"1 found that these tubes give
remarkabl- amplification
clarity. The tube actually gives
considerable increase in volume
when used without additional
plate voltage or grid bias, but
when 135 volts is applied to the
plate the volume is virtually
doub!ed.-

For a great many years the Van
Horne Company has manufac-
tured vacuum products. The
highly skirled workmanship that
goes into every Van Horne tube
is the resnit of years of experi-
ence and is one of the factors that
make Van Horne tubes the highly
efficient and dependable tubes
that many thousands of users
have found them to be. You are
urged to become acquainted with
the complete line of Van Horne
Selected and Certified tubes.
Your dealer will supply you with
further information-or write for
descriptive matter.

THE VAN HORNE CO.
1005 Center St. Franklin, Ohio
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Corner cl One of the Seven S. of E. Laboratorte

Take This Short Cut to

Accomplish Your Ambition
field of It t, ;arena,; ,ffe, fol

....tIonitles for mei, to direct alit Carry 'All. at Induchial and ronnicrt.lal projects, fiet a thor-
anti prartital time In our emit, of

ELECTRICAL ENGINEERING
with B. S. Degree in 3 Years

faculty of perlalkts lc leading Innate& of amid-
.. ti 14. 111. Stiret... W I; e not you':

I too utt I., kiln: iiielt;tt,lorY Tan
;at them up I, tr. Tills It an exctidlonal opportunity
..cronie an vita ti lent engineer lit tier ',harlot mosiblo

IUNIOR ELECTRICAL
ENGINEERING

l'rom 1 to 2 years in this ec.ur.e makes you a rem-
i.ly trained Junior Elertriettl Engineer-prepared to
'itch POSISIIIIIS a. general plant cupetIntentlent.

encestrimtion. superintendent of maintenance. cider
iconan. rte. The Junior Eleetrleal Engineer is the

1 between the Electrical Engineer and the Electriciati
Well pall IiiiIlion and it stepping stone to high. r

atlye writ; k. A y aide school diploma or einthalent. r mination. Nen tel Client every

COMMERCIAL
ELECTRICAL ENGINEERING
!n 1 Year

aertunitlec for hi Illfant. curcec,ful. nem of Commercial Klecti lent 1:np1-
To !keel the eSttattrillnitre 1,13,30 -thIN tictouttilt

trained electi teal Illedtles: Men. rothdllt ing and
Miley we offer this thorough, condensed
very practical ttanting, especially adapted to hilt

ol graduate,.

PRACTICAL ELECTRICITY
In this roes 1. , ' L.' , .1 l'our,:r--R

theatle
lug'. testing anil meter work, A.I'. and D.C. Arma-

%%lolling and all necessary tilatlientatieS.
:; month,' rot., In A,It. and 11,1% Armature Wind.
ne a :1 month.. Culled. In Light and NI. tor Wir-
-1 rtIng is oftt 1 ,- 1' 1 time

AUTOMOTIVE ELECTRICITY
n,so and

high
in starting.

Aloe. it ninon and storage batty ries anti command

EARN WHILE YOU LEARN"
.t ..f ,.,1 the

g mot. halt -time at good wage:. and permit-
o. Li, jo, 11 ,.limited pro.pect to all duly

H,r, is the tunity of your
m.? kill training for hit;-d -
,nt t104,1 ,.t Tr t -I men.

ESTABLISHED 22 YEARS AGO. *. 44- I. In- ti. Held of
dough. Worth al elect; I. al ethical hilt all in minuet.-

' 3,1,1 tt i ;;I. ell: levering.

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING

It does not nun, Inn 11111 SI, MP or it hat dilool-
the you hare Lad. Students front Iti >r1 up to 50
:.re in attendance

Fill out the following coupon and mail It today.

SCHOOL of ENGINEERINGof Milwaukee
FOUNDED

SCHOOL OF ENGINEERING OF MILWAUKEE
R676. 415.417 Marshall Street, Milwaukee, Wis.

%%Mead thill..atIng toe In any mail free
72 -page Illustrated hook. "ElectrIelt3 a. I fl . Ore H,-!
WA, to Learn it." anti partirulart rig,' 1., r..tir.,

',nuked wit!, an N.
Electrical Engineering,
Electrotechnirs.
Commercial Electrical Engineering.
Junior Electrical Engineering.
Automotive Electricity.
Armature W inding.
Light, Motor Wiring and Testing.
Practical Electricity.
I am interested in your "Earn While You Learn."

\ -trio

City

SI,T,Ile.se-sT-.4144-see,e444,41,44144-441,441P-, -444-.4,91,41,41"41,s4P

Likes and Dislikes of the
Radio Audience

By CHARLES D. ISAACSON
(Continued from page 524)

Perhaps he was right, that people would
pay for the privilege of keeping something
otT the air. It is like the old song "Johnny
Morgan plays the organ, his sister plays the
drum, with a tuns turn di dual. Oh the music
is so sweet-people give them a penny to keep
in another street." Whether a penny or the
millions, who can tell? But the only way we,
who arc running programs, know what you
want, is to learn from you.

LETTERS FROM WRNY FANS
At \\R NY we do get a tremendous amount

of mail from people, who grow extremely
enthusiastic about one thing or another. but
everybody doesn't take the trouble to sit down
to comment on everything which is liked, or
anything which isn't. That is human nature..

Of course, we do have ways of learning
much from our listeners. For instance, when
WR NY took the momentous step of chang-
ing its wavelength to 374.8 meters, we didn't
need to ask. \Ve received. Every one of our
dozen telephone lines was clogged all day
long by fans who congratulated us-and some
to ty few who didn't ; I think the complaints
came about in the ratio of one to two hun-
dred congratulations. Then in poured the
mail, more than three thousand letters the
very first week. Isn't that wonderful?

AN APPRECIATED FEATURE
Then, when the Edison German Hour

program went on, the letters averaged one
hundred and fifty a day for that feature
alone. No doubt you have been following
the summer concert course of the Edison
!lour, taking you on a musical tour of all
nations. By the time this reaches you, of
eintrse, that will he long past, and a new
series of importance will be delighting you,
as the Edison Ensemble bring it to you.

The month just passed has been particu-
larly momentous. It marked the tieup of
WRNY with Station \VMAF of South
Dartmouth, Mass. That powerful station.
which operates on 440.9 meters, is owned
by the millionaire philanthropist, Colonel
E. H. R. Greene, and is reputed one of the
greatest distance -achievers in the world.
Every Tuesday and Thursday now you can
hear WRNY programs on either wavelength.

HOW AN ORCHESTRA IS MADE UP
Before I give you a rapid-fire resume of

the month's high spots. I will give you a
little story of popular education in music.
So I will tell you something about an or-
chestra, and the individual members of the
family you hear in a concert. whether over
the air or in a hall.

The average concert orchestra has these
sections:

Strings ;
\Vood wind;
Brass;
Percussion.
The conductor with his baton gives the

beat of the time, the spirit. and the whole
direction to the meaning of the phrases. Ile
is the soul of the orchestra; and a great
conductor can make any body of good musi-
cians into master musicians. A musician
who merely beats time is not a real conduc-
tor.

The string section consists of the violins.
violas. 'cellos and bass violins. The violins
divide into firsts and seconds. At the first
desk of the first violins is the concertmaster,

(Continued on page 540)

LIMITED
TIME OFFER!

Fora limited timeonly. genuine
World Storage Batteries can be
gotten at actual coat. Every
cent of profit has been cut out
in order to keep our full factory
organization busy during the
slack season. Prices below are
lowest in history.

World Batteries are nationally
known for dependable, long
wearing performance. Solid
Rubber Case prevents acid
and leakage.

Send No Money!
Just state battery wanted and we
will ship same day order is received,
by Express C.O.D. subject to exam.
ination on arrival. 5';, discount for
cash in full with order. Send your
order now and get your World Bat-
teries at actual manufacturing cost.
WORLD BATTERY COMPANY

1215 So. Wabash
Dept. If Chicago. III.
Solid Rubber Case

Radio Batteries
6 -Volt, loil.Amper.

010.60
6 -Volt, 120. Amperes

$12.1.0
6 -Volt, I to -ampere.

2 -Year
Guarantee

Bond
in Writing

.Approved
and Listed as

Standard
by Leading
Authorities

including Radio
News Laborator-
ies, Popular Sci-
ence Institute of
Standards, Popu-
lar Radio Labora-
tories, Radio
Broadcast Lebo-
ratories. Radio In
The Home, and
Wax. Inc.

Solid Rubber Case
Set your Radio Nat Auto Batteries
fer the new WOO w. - Volt I I  Plato
World tor re i10.50Battery Station 6. Volt, rt. Plato

012,60
I nIv,e,,,m, pr.'''. 12- Veit, 7- Platescram. every went. $15.25

KDKA WSBC

60 -page
Reference

Book

Mailing!"
List
Catalog
No.55

Get Business by Mail
60 pages of vital business facts and
figures. Who, where and how many
your prospects are.
8,000 lines of business covered. Com-
plied by the Largest Directory Publish-
ers in the world. thru information ob-
tained by actual door-to-door canvass.

Write for your FREE copy.
R. L. POLK & CO., Detroit, Mieh.

880 POLK DIRECTORY BLDG.
pragehes In principal cities of S

Ship Model Plans
and instru.i :its. 1.; t

and sell model.. Magellan',
77e-Hudson's "Half Moon.-
-Clipper, 82c-Santa Maria,
$1.02-l'irate Ship. 52c-all for
$3.90,

SEA ARTS GUILD
405X ELEVENTH AVE. MILWAUKEE, WIS.

Gate4 or 6!
Barrel
6 -Shot Finest
Long Ranee Revolver
This gun -free" if you
can beat our price any -
blue or nickel -32. 3S -or 2----2 111t 0f 4'
where -4 or 6 In. barrel,

eaigtung.11ber.PmoowpeerfyUbl.acarCkgUuwratea,nhtaeerd.

ray un delivery $5.25. Federal Mall Order.
681 Broadway. New York. Dept. X80.

=C25
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REAL PISTOL MiniatureWatchCharmPistol
Exact reproduction of

C21.1100. a real pistol: actually'
11 res Rail BLAME CARTRIDGES
of miniaturesize.
tration Ls actual Edw.
1% inches long. with
ring at end for attache
Mg to watch chain.
lot& like  ree.dar Models

P.in Ire hirers ...el it to... off natl. 1,,,a1 hang Pinot in break -open ty dinette,.
,,, , c,i, her load., Mode ( loon grade steel to keg 11,04 nets.

eon b.-rel. hod-oni, Iv ei...r:.erd h. ndles ..onplete in boa Wil la a la 2. T. s ..I PRICE
PETS. Alen furnished with pearl beadle*, 12.50. BLANK CARTRIDGES, 50e
twr boa of 26.

BOYS IEFOYS1130YS I
THROW YOUR VOICE

11110 zt trunk, tlinkr till
bed or anvwhere. Lots of

`Y;), fun fooling the teach( -r,
policeman or friend,.

THE VENTRILO
a little litstruniunt, lit, in II,
mouth out of sight, '1 It

above for Bird Calls, etc. Am
one can use it.

Never Fails. A 32 -page book on ventriloquism,
and the Ventrile, ALL FOR 1.0c postpaid.

MIDGET BIBLE
GREAT CURIOSITY

Smallest Bold, in I., world. Si.,, of
Ito -tag.. sl trin. 200 Passim. Said to
bring good Ito k to th- owner. A gen-
uine work of att. Moot be seen to he
apprecitted. .lake good lllll nee selling
them to f t tends. chit tel. atquaint ,era.ai.

Iry PRI( b. 15c r ,h. 3 I cor 40e, 12
for $1.35, 100 for $7.50. oilottinithle in le:011 r 1./..,

glo Pricer 50e each. 3 for $1.25. 54.50 per doe.
Magnifying Glass us. to tdget Bible. 1St

I verythIng about the Ku Klux Klan told Ill a
clear. fearless manner. Book tells all 11.or it
started and was suppressed in 1671 -The Nen- KU
Klux Klan-llow organired-llow members are
enrolled -Oath of the Klan -Questions for Can-
didates -Greed -Objects of the Older -0 ihedience
-Fidelity-Pledge of Loyalty -Ku Klux Kim
and the Masons-TheJeu 4 -The Magons-Iteal

15 1, -n., Negro hot Klux Klan. et e . rte'. Latent and niost
^,.ttd,te on the Klan 1,014 ashes'. Price. 3Se, post paid.

Female SEX Male
Indicator

25c

STAGE ,
MONEY

Make Your Watches, Clocks, Etc.,
Visible by Night The very Introit discovery in use

e ras line world. Hitherto. prac-
tically unobtainable exce.1. at an etorhitant price, we bete et lest

eneeeeded in producing thin remarknble LUMINOUS PAINT, which, applied to
the

ceded
of any article, omits rays of Melte ligkt. rendoring it perteeily vlslble

In the dark. THE DARKER THE NIGHT, THE MORE BRILLIANT IT SHINES, quite
simple to use. Anyene - you can do It. A little noiiiiral to the Mal of your

withebunes
of these bills.
it Is easy for
each person

or !Milled
means to

II D in It r
prosperous
b3' Madam:
a roll of
these bills

watch or clock will enable to, to tell the time by night. You can coat the push a t t it e
buttons or switch plates of your electric light., match boors. and eirennerable proper
ether art, les : make your own Luminous Crucifiven, Lunge/me Eneeroce etc. time and peeling off a genuine billBottle containing rufficient to coat several smell a-,.. -.en Price 25e I.
tines SO. and SI tn.ineld. Johnson Smith II Con DMA 364 Racine. woo.

The "Little Giant" Typewriter
A First Class Writing

Machine For $1.56
A perfect lottle typewriter for $1.506

would likeThere
rho wand.a of persons who

wou to ure tyfeeriter but
whose need° and brsinerm do opt traes
rant the exp... attached to the puns
ebase and O. of  fifty or seventy-five

ndear mschine, to such portion. we

Gut. sec mend out Little
Giant. It is strongly nade.butaimols

quostruction. so that anyone can
ickly learn to operate it. ond write
drinky The k

would with pee
The kneel of the alohabei

gong frequently used NI so (Mated so (a feeble one to write re dl the
1 to le and the punctuation marls being together. With (hoe boll you can rend
your hest girl typewritten len, lettere, address envelope., make out bills. and do itImnet
soy ends' work t requiring  leree. expensivewith each typeentcr
we sed a tiobe Ptakand toll minted indon. tins for

loon.n
the Machias. Priesw

OP all postpaid teeny *dare. lo Ow timid.

Every Boy His Own Toy Maker
Greatest bays' book

written. Tells how to
make a Pinhole Cam-
era a Canoe, model
Railroad. a Telephone,
Boomerang, Telegraph
Instrument, BOX Kite,Talking liaohine.

ktierraleOpe, Elect Me Motor, Electric
3)oor Bell, Water Wheel, Paddle
Raft, a pair of Sala a Dog Sled
IiIrd 'louse, Rabbit Yard. etc. 64
Pag ustrations. PRICE,
10c postpaid= 3 for 25e.
101414SONSPAITH&CO..n.....,1;1 Racine, WIS.

SHOT Blank

COL
You know how feehemahle

L to have gold crow n.-11 yon
non 'Mord It. hew gold-fisisl

/erten over your real teeth
and look likery wealthy
fillings. Can be elveinecd on mid
o ff in. an (Intent: Get soma  -al
rorrre- friend,. PRICE
6 Cents Cock 3 for IS., or
50c for 1 do:. peetpeld

SEX INDICATOR
Nold rho MAGIC INDICATOR
nver  ..taMe Mond instantly it

es .n stnnyht fine. back-
enrd nol forward. Hold it over

W114.1.40.11 hood and it describe.
a complete and commingle circle.
The same action con be . d
"ter so letter written Ig anum iir

woman. rte. It fascinallna: battling. We hate never I ..... lade too figure out
how it', done- but we've never Peon it fail. Many t.1 And enterhoining fents
may lie performed with the Set Indicator. Per et...mole. niggler results eee be
oh:ninon! wiilt animals. mots, dog., rabbits. over birds, chickens. remark,. etc.
Atm.-gni in pro -determine the net chickma and hied, 141.. 111 feet ot .old as
a patent,' egg tester in F11,110.14 Price 2Sc. or 3 for SOc. postpaid.

A &Low Edition of sere nese 192brA T.4 LOG
wailed ..n rere.rt of 1,1. Handsome cloth
krufage. hook of .t. Atari. {to opea
ell the totes: trick* on mottle. the nelreat merci-
ful; puttlea, ePoet,att On.de, istereat-
Jew looks, evrioe.t arc,o sat de cad plants, etc..
1.,^1rnertaeoble oteee, her, .

or two from the outside of the roll.
the effect created will lie found to
he nil t loot ran he desired. Prices,
postpaid:40 Bills 20e. 120 for 50e.
or $3.50 thousand postpaid.
Wonderful X-Ral Tube

Y won erfullit tie
,ostrument

L'rdueing opt IcaI
illusions both

10surPrlsing a n d
startling. With It

you ca. ese whet I. apparently the boom of
your fingers .he Rat in a lead pencil. the in
rag nue Ong to  Lope stem. awl ninny other
sender oil tenon.A mystery that .lo one has
heen able to ...War...tonic egebii. Price
3 fnr25e. I rlos 75e, Johns. Smith  Co.

Good
Luck

Pistol to
modelled on
the pattern
of re. latest
'yet of tte-
solver. the
appearance,of whichulrne
enoo igh lo nen re n burglar whilst
10144011i. it Will prolathly ;neteffective to  revoker with real led.
lets, without the gong., to Me. It
takes the rt....brit .22 calibre Illenk
Cartriouren. that are elnainottole meat
eters where Even the meet tiled
woomen ran use it eith perfect safety and frightens thief with-
out riek to. herso-If er antoont ogee. A Groat Protection Against
Burglsrs. Tramps end Dogs. TI/1revolvehave it lyine Rhona w it h 
1.1 the danger attached Z. other We melt large 1141141-
t.er. around the 4th ill .1.31y. Well made or solid Metal.
PRICE ONLY $1.00 Postpaid. Blank Cartridges 22rcal. shipped hy ex-
press only. 50c per 100. Johnson Smith & Co.. Dept. 364 osseine. Wis.

BLANK CARTRIDGE PISTOL
1his well Price

$'00
Pest -
paid

Sneezing Powder Mystic Skeleton
410c ikf Pd.

and

tat e ef.

harciwk"

It
(Ahl n 'twro

moil,

neerythe
Teem or gill21.

to merge without knnerIng the reason
carwillbegin Serpent's Eggs

why. It is moat amusing to hear their re- ,
Ring

marks, ea they never euepect the real 744; '
...roe but think they have caught It one 0'   '
fro  t e other. lietween e laughing " .171."
th"oti '47.7'oif" Poorro) iYfeu. Forr rtill but% [baring 1" le`i" '""1/4%."1QuaintBrad

N e I oaf oseelliage. car rider. or any place at
Design all where there is  gathering of people. , n1f,

A VERY -.king and oneommon ring. EOM

'tseftab rkS0milli
eve.. h many to liring'Gino .1e. wee

...740...n.fienee its mime Good Leek

V .acing '"ON a 2;
in' nn.. "k.  N43

Exploding Cigarettes

MST LIKE ORDINARY CIGARETTES.
B UT SUCH REAL STARTLERS! '11,, tat
14010414105 to croon me 411.311414,1 tit excellent...day they isgnwar ego real. hog a hen each
cigarette eraboart ..,,e -third emoted. the victim

olds

 ere greet einem. es rah pt off with 
BANG ! X grwid north prigisker yet

soitel, hsimien. P,000 25c per ho s.

Popular Watch Charms

15c
ONLY

3 Ifor lie; $1.35 dos.

eery pretty little curiosities and derided!,
novel Totted tooth Magnifying lenses that
malaria ths Victor,. to a very sioptmos degree:
infest it Deem. almost incredible that a clear
O rton could be ',pandas in noels a 1/11411 conm
pass m4114444 than. and diet met they ohow up
whee yet. look through. Come in assorted
isee-Actreeeee. view. of l'anama Canal.
Lord's Prayer la typw sta.

CIGARETTE MAKER

Roll your own and tone money Mete.
them better aad trocker beside.. saving more
than half. l'se your favor.. lornsd f
tobacco. Neg, useful and handy. Pocket
ei.e. ", Mole roloaala 1 metal,
nick-l-tiletel. Price 25c postpaid.

MAGIC FLUTE

It le the greatest 1olie Got. Prise zOcor Li...
2Sc lobe manner. Price nee hot 10c ppd.

Microphone Transmitter ButtOa

Too ran easily mete a highly eeneitive deteetoolyMe
tieing this rimantiter Button to collect t,,, P,ond way.
You es, build your own outfit without buying expen.ive
quip,-rot,fi ytturi.telif:Ialni'lldeL'exZra*Zierti 'h?ei
over th. house. You can connect dmerent roonis of a
hotel. Tide was ued by wenn service opera, meg dun.
rag the war. It is being used on the stia"d. It is ultrawansie

tors aria is the greatest invention in InicraePhoner. You ea.
mount the button almoet soy .h° bated boxes, Move

ilia odendsre. on the well behind  picture Inane, rte.
Outten le go ht and small it eannot be detected. Pel1110110
can be overheard without ....parting it. You can been in on
conservationla snot ban room. A deal penult In ihe audience
can beer the .pecker. Connected to phonorraph, piano or

music can be beard tundreds of
feet away. Butt. may be used to renew telephone trans.
miner. often mskee an old line "talk- nothing
dee via Ths idea microphone for radio se: terries heavy

went sad Is estronsir einsidea. Amplified lea signals. (7ountleas other almilar
IMO suggest Ezedrimenters find the Hutton useful lor lit.ndreds of
gaperiments along tow lines of telephone., amplifier., loud speakers. etc. Many fare, -
Matins noose may be devimed. such as holding the button seeing( the throat or cheet
to reproduce spereh without wend waves. SSW la gives to anyone who wends in 
pew suttee ono ho the use of the Dunne provdong tbe manufatt.rers Cud it eeite010
fw two an their lass.... POKE 11.00 POSTPAID ANYWHERE -

ANARCHIST BOMBS
I post of theseglass vials
dropped in aroom full ofpeople will
cause "lore con-
sternation than a
limburger cheese. The smell en-

tirely disappears inn short time.
10e a Boa. 3 Boxes roe 21Ie

INVISIBLE INK
The moot confidential

marks. be writ-
ten with this Ink, for
the wring/ MAKES NO
MARK. Connie be seen
unless you know the se-
cret. Invaluable for many
reuona. Keep sour post-
al* and other private mem-
orandums away from prying

. Greet fun for 00,0,01practical
joke*. 001115o 8.416.

ITCHING POWDER
.owe swim's I-i 1.1

Iht illarIVI-0 is thoroughly eitioyahle. II that
is necessary to start the ball rolling is to de-
posit a little of the powder on a person's hand
awl the powder can be relied upon to do the
rent. The result is a vigormis setalch. then
sone more scratch. and still some more.

10e Lox, 3 Loses for 2Se or 75e per dos hoses postpaid.

Weierfoly Swell Teed ad Bleed LOOK
The Stacie Flute. or Iluman
,t..ne. in  unique and novel r.,w

meal instrument that os Mg.
with nos* and mouth

combined. There is just a "--

little knack in playing
t .hen once nee
mitred afar n hole pm,

NMI \-Mtlrtetysit... ire will ensite son to
Paid nrodnederyweet
25c mule that wimwisl

coo blest  thee. There
i eo Enfeeble, and nem! you have moor -tee!
it vim ean rtar all kind. of 'Toupin with fa,Id
and ease. When played a an aceempenoment
tn poene or env other rnusieal instroment.
the sleet clorming as it is surpriOnS

Novelty Badges

Icissino Peemit tor Cart, t',
1 no novel metal loci

plated. no you can ear. oleo, ye, hal
:01 pron., 'lion to their

10e, each badge. 3 err 2Se, or 7Sc wee
dor. pod

Wonderful Instru.
orient. ;reatrat thing

yet. Nine sep-
arate articles in

KeeryhOdY
delighted with it.
(kWs curious and
into resting. Lots

of pleasure as well as
very Ilse! id. It is a double.or Microscope for examining the wonders

$1.00 .4 nature. It is also an /nem Glass,
a >a "1 1.a Ifuneing Lens, a Reading I :lass. a Tel,

a Pocket Mirror. and a Laryngoscope-for ryamiuing rye, e It. and throat. II is worth all the cost
to locate even one paint ill cinder in the eye. Folds tint and tits the
Porket Slmnshing or al -you need one. Don't miss it. Sent by
mail. PostPaill Price. only 354 or 3 for $1.00 POMItaid.

RESURRECTION PLANT
late OI 1,1111,,

plants known. Pos,,,es the
strange tenter of turning in a
few minutes from an appar-
ently lifeless, dry herb to a
BEAUTIFUL LIVING FERN-
LIKE PLANT

of a dark green coh.r. Simply place the plant
in saucer of water, it will open up and start to grow
in 211 minute.- t.iken ..lot it ill dry lip and
g ho, see, 's. , .1 , ....din. tio
plant - 10 , cots rho tor

3,,`,7,r,,25- Agents Wanted
ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

JOHNSON SMITH & CO. DEPT. 364, RACINE, WIS.

l'im!age
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"High School
Graduates Preferred°

-and I lost my
opportunity!

Just the sort of a position I liked best. Just
exactly what I wanted to do. I seemed to
meet all the requirements, to have all the
qualifications, but . . .

"High school graduate preferred! I knew
what that meant. Someone else would get the
position. Someone else-with more educa-
tion than I-with more schooling.

Must that handicap follow me all through
life? Must I always feel-inferior-just be-
cause I had been unable to go to high school?
I had seen so many cases where the lack of
high school training kept otherwise capable
young men and young women from desirable
positions that I felt terribly discouraged.

I Become My Own Teacher
Imagine how delighted I was when I read

an announcement by the High School Home
Study Bureau that courses were being offered
for self -study in spare time at home. I found
that perfectly splendid instruction was offered
in high school subjects-Algebra, Biology,
Physics, Economics, Literature, Latin. Spanish,
English, French, American and Ancient His-
tory.

I enrolled, and what a pleasure it was to
study in my spare time at home! No teachers.
No class work, no correspondence lessons. The
fascinating Question and Answer Method
makes everything so simple and understand-
able. I like it more each day. And now I am
actually acquiring a high school training-
making up for lost time!

High School Training At Home
Anyone can now acquire the essentials of a high

school education right at home-quickly and easily
-through an amazing Question -and -Answer Meth-
od. This method is so practical that it is being used
and highly endorsed by students and teachers in
thousands of high schools. The astonishingly low
price places the course within the reach of all.

Lose no time! Find nut all about the High School
Home Study Bureau at once!

Mail Coupon For Information
For full details. and an interesting booklet about

the courses. mail this coupon today. High school
graduates earn 23 times as much as grammar school
graduates-give yourself the chance to qualify for
a better position.

Mail this coupon today. No obligation. High
Sclusd Home Study Bureau. Dept. 210. 31 Union
Square. New 1...rk City.

High School Home Study Bureau, Dept. 210.
31 Union Square, New York City.

Send inc all the information about your High
School Home Study Course without cost or obliga-
tion to me.

Name

Address

City

Likes and Dislikesd. of the
Radio

(con/nines iii.m tag,. 535.,

who is the chief man of the orchestra tin-
der the conductor. He is assistant to the
conductor and speaks for the men. He gives
definition to the bowing and phrasing and
fingering; and in an orchestra, where there
arc as many as forty violins, you can real-
ize the importance of this.

The violas are to the violins as the bari-
tone is to the tenor, or the contralto to the
soprano. The viola is played in the same
manner as the violin, but the tone is five
notes lower and more mellow.

The 'cello is played between the knees of
the artist. It is to the violin as the bass is
to the tenor. The viola, 'cello and the bass
violins arc the foundation of the string sec-
tion. The bass violins are those big violins
played by the artist, when he tries to reach
up to the top.

THE WIND INSTRUMENTS
Now comes the wain' wind section, called

that in spite of the fact that often the in-
struments are not of wood.

The flute and piccolo are held parallel
with the lips, and the air is sent at right
angles to the instruments.

Now in the brass, we have the trumpet.
the slide trombone which all recognize.

Now for the percussion. That includes
drums, tympani (another form of drum of
hemispherical shape), the triangle, bells and
all the traps. They make the noises, thunder.
etc. Of course every good orchestra also
adds the harp for special effect, and some-
times the xylophone and other instruments
on occasions.

Now you have a panorama of the orches-
tra formation.

A MONTH'S FEATURES AT WRNY
During the past month at WRNY we put

on the first exclusive radio prize fight, be-
tween Jimmy Rappaport and Bennie Mar-
tini, with that old veteran Jimmy Macdon-
ald refereeing the bantams. The event was
staged by Starlight Park. Also, we had a
real swimming contest at \VRNY. Do you
wonder how it was done? look at the pic-
ture of the girls. One of them was the
Comtesse du Barry.

For the Fourth we reproduced the actual
events at the Congress in 1776 when the
Declaration was signed. The voices of John
Hancock, John Adams, Thomas Jefferson
and the rest spoke up in the way they did
in the historic (lays.

During the past month Louise Closser
Hale and Olive Wyndham were heard in an
Edison Hour price play. One of the most
beautiful musical events ever radioed began
this month at \VRNY with the A. Y. Cor-
nell Opera Company. Such voices! Fresh.
beautiful and dramatic. And at the piano
was the distinguished pianist composer
Charles Gilbert Spross.

As dramatic as anything I have ever heard
was the speech of Commander Edward Ells -
berg. who raised the submarine S-51. He
told just how it was done; and we were all
weeping, when we weren't so tense we could
scarcely breathe. Commander Ellsberg is a
real literary man and quite an orator.

Did you hear us the night we brought
Punch and Judy hack to the kiddies?

Have you been listening to my family con-
cert parties on Wednesday nights?

I hope you are getting acquainted with my
Bohemian child. Josefa Chekova. and my
Italian boy, Alberto Terrasi, and my Ameri-
can -Trish infant. J. Milton Bevan. and my
Spanish youngster. Alfonso Romero. and all
the rest of that merry family.

See you again next month.

I Remember
this when you
visit New York

THE Hotel Martinique
offers unusual com-

fort and convenience plus
genuine economy to every
New York visitor.

Clean, comfortable
rooms as low as $2.50 per
day. Most economical res-
taurant service - club
breakfast $.45, delightful
table-d'hote dinner $1.25.
Also a la carte at moder-
ate prices.

The Martinique is locat-
ed right in the heart of all
activity, business and soc-
ial. Every point in the
city readily accessible-
direct from the door.

On your next visit-
stop at the Martinique.
You'll thank us for the in-
vitation.

A. E. Singleton
Resident Manager

Hotel
MARTINIQUE
Affiliated with Hotel lIcAlpin
BROADWAY 32nd to 33rd STREETS

NEW YOR K CITY

free Trial
ON

ALL MAKES
on tats model Ungierw,...d. E,t e. tgk,t..c.smith.oternia.t.......1, ,,..r- , . ,

Big bargains. 0,,,, i, i, h , . i 1-

tumanterd like new !fir live
feet machines espertly remain:
lectured by the" Yowls{ Process"474riPeiss.
yeers.8hipped direct from our .yr:::::::::: ,rectory to you et big Ravine.
Our big lourtrated ratuog '7"....47...!!!Le;rell
wentfree and .6, thotit ohlioa t ion \ 72.'to buy. Write for yours lode/.

M. 11 m6AYoung Typewriter Co. D 654en M. andolph St.. Chicago.

SQUAB BOOK FREE
Breed squabs and make money. Sold by millions.

Write at once for free 40 -page book beautifully
printed in colors telling how to do it. You

will be surprised. PLYMOUTH POCK $QUAB CO.
506 H St., Melrose Highlands, Mass.
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EDITION
No.16

300
Illustrations

S -Page
log book of
all U.S.
Broadcast
Stations

Bast

pASfO

BUY

600DSSttir PROAID
INUCA"

96 98 Par4,91NtVork4"

FROM RADIO'S OLDEST
MAIL ORDER HOUSE

E are the oldest established, exclusive
s V radio mail order house in the country.

motto is "Quick Shipment." All orders are
..;aped within 24 hours. Quick, prompt. cour-

::ous service. We carry a larger variety of
;adio parts and findings than any other radio
;louse in the country.

"RASCO HAS IT"
It you are in need of certain small radio

parts that other radio and mail order houses do
7:ot bother to carry, get the Rasco parts cata-
0g, and you will find them there, anything
from a screw to copper ribbon and tele-
rl'one diaphragms, as well as thousands of
ether small radio findings. Just to mention
a few:

Lugs. nuts, dials, 'vernier dial, jacks, plugs,
'.very kind of knob, cords, panels, screws,
-;iders, washers, selenium, tinfoil, switches,
crystals, cap nuts, Litz wire, cord tips, brass
rods, resistances, name plates, spring binding
posts, switch parts, metal ribbon, carbon balls,
finding posts, all types, switch points, switch
'-yers, lock washers, carbon grains, ground
:-lamps, metal pointers, insulated tubing, low
-aching metal, antenna connectors, bus bar
wire, as well as thousands of other articles.

We carry the Largest lurid), of Small
1.1i9 Parts in Nee

_Radio Parts!

7,51100KUPS

THE NEW RASCO CATALOG No. 16 FolP.V:;nsii:1.7.p,
important circuit; are explained clearly, all value;

. .1 a trw IR the ynrunm Tillie circuit, The V.T. a, a
, and une-step auu,:iiier; Super Ito -generator; one-step radio frequency am-

, .r and detector: three -,taro awl in frequency amplifier: short trove rectifier:flies
4 -stare radio fee,,u,nee amplifier: radio awl audio frequency amplifier; lo-du.,iiriv coupled amplifier: alt Reties Circuit,. TI,Is eat.1104 is cranium,' fol! ofpart, and radii" Moline,. literally thousands of them. In addition there 13much useful information contained herein.

If ycu will paste this coupon on a
post card and mail today, we
will be pleased to send you our

(RADIO SPECIALTY CO.,
1100 Park Place, New York
1-rou may grml me. withoot eliar^o or ohllgaflryt. your NEW
110AEALOG No. IS. (Write on margin if you desire.)

n"w Catalog at once.

RADIO SPECIALTY CO.
100 Park Place New York, N. Y. L
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U.S PATENTS
I I I'

FSEND FOR
THIS FORM

Don't Lose Your Rights
Before disclosing your invention to any.

one tend for blank form "Evidence of
Conception" to be signed and witnessed.
A sample form together with printed in-
struetions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven.
tions. Our schedule of fees will be found
reasonable. The form "Evidence of Con-
ception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for I liem,-a post
card will do.

LANCASIER4_&ANNE
Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.

"Originators of form Esidente of Contention"

1

TO THE MAN WITH
AN IDEA

I offer a comprcl. e, experienc-
cd, efficient service f..r Isis prompt, le-
gal protection and the development of
11:s proposition.

Send sketch, or model and descrip-
'ion, for advice as to cost, search.
:Itrough prior United States patents

Sc. Preliminary advice gladly fur
1.1diell without charge.

Aly experience and familiarity with
,arious arts frequently enable me to
..ccurately advise clients as to prob-
.,ble patentability before they go to
.ny expense.
Booklet of valuable Information and form

properly disclosing your idea. from ou
quest. Write today.

RICHARD B. OWEN, Patent Lawyer
164 Owes Building. Washington. D. C
41V Park Row. New York Cit,

01.5.5r. ERE 0

lisivENTORs:,1:0 p(risfiit'se knur
and heed certain
simple but vital

its before andj ing tor Patents. Our book Patent-
:siuse gives those facts; sent free. Write

LACEY & LACEY
644 F STREET. WASHINGTON. D. C.

Established 1869

Patentdvice
Edited By

Joseph H. Kraus

In this Department we publish such matter as is of interest to inventors and particularly to those
who are in doubt as to certain patent phases. Regular inquiries addressed to "Patent Advice" cannot
be answered by mail free of charge. Such inquiries are published here for the benefit of all readers.
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to
protect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.

NOTE:-Before mailing your letter to this department, see to it that your name and address are
upon the letter and envelope as well. Many letters are returned to us because either the name of
tile inquirer or his address is incorrectly given.

CAPLESS FOUNTAIN PEN
(063) D. S. Elgin. N. S. Pittsburgh, Pa.. says

he has designed a fountain pen requiring no cap
and which is instantaneously ready for use.

A. If a pen of the type described in your letter
can he made so as to be practical and so as to oper-
ate every time that the user desires it to. it should
certainly find a ready sale. However, we cannot
comment further upon the system unless you desire
to supply us with complete details.

IDEA PROTECTION
06.11 Henry Brume. N. w Vork. N. Y.. wants

to protect his idea of a perpetual motion machine
before having a model made and asks us what he
sluitild do.

A. The simplest way to protect yourself would
be by making up an evidence of conception which
consists of drawing tip a complete set of designs
and specifications covering the device and having
each sheet signed, sealed and dated by a notary
public and before two witnesses. This estab-
lishes a claim of priority. The evidence is for
ymar own files and only to be used in case of neces.
sity for prosecuting infringers.

COLLAR BUTTON
(065) John Becker, Warren, Idaho, has been

granted a patent on a collar button made in the
form of a hinge -like structure which is placed on
the shirt hand and then clamped under and around
the collar. He has been unable to sell the idea on
a royalty basis and asks us if he should go into
the manufacture of the product.

A. You have probably discovered by this time
that it will be difficult for you to place your idea
on the market. The reason for this is quite
obvious. There are entirely too many operations
which must take place in order to fasten the collar
to the short and the only apparent advantage is
that it does not distort the button -hole tab of a

collar. This advantage is slight and probably ques-
tionable. A collar fastener should in all cases be
speedy in insertion ; it should make it easier for
the collar to he placed on the collar -band rather
than make it more difficult. The less metal that
touches the neck, the better that collar fastener.
In your device the hinge is bound to irritate the
neck ; a good portion of the metaltotiches the neck
constantly. The clasp must first be fitted down
over the shirt band and then must be raised upon
the collar itself after the collar has been located
over the button.

We certainly would not suggest that you go to
the expense of having the dies made for this par-
ticular device or try to sell the marketed article.

INVENTORS PROTECT
YOUR IDEAS

Send for our Guide Book, HOW TO GET A PATENT,
vention Blank, sent Free on request. Tells our terms.

model or sketch
y...our invention f
INSTRUCTIONSor
REASONABLE.
ENCES.N 1 -le

St reet

City

and EN idence of In -
methods, etc. Send
and descrintion of
INSPECTION and
FREE. TERMS
BEST REFER-

RANDOLPH & CO.
. Dept. 172, WASHINGTON, D. C.

If there is any possible way of selling the inven-
tion. we would suggest that you do so, otherwise
it would seem to us that the idea is a dead issue
nd could not possibly find a favorable market.
We do not think that $450 is too much for the

dies. A small die averages about $200 and yoli
will need more than one to make the finished article.

CHAIN FASTENER
(')66) Alex Barra, Belle Mead. N. J.. asks our

opinion of a log cabin fastener of see gly con-
ventional design.

A. We do not see any advantage whatsoever
in your particular type of chain fastener. It d..es
not appear to be any simpler or to have any advan-
tages over the types of chain fasteners in use today.
Possibly you could obtain a patent on your par
tieular suggestion, but even at that, we are eery
much of the opinion that such a patent would 11t
be at all valuable. We would, therefore, not advise
you to invest any more time or money in the
prosecution of this idea.

TO SUE OR NOT TO SUE
(967) 0. S. '11'hitelturst. Gloucester. N. C..

claims that a certain coo,. so has stolen his hive!,
tient of a two -filament electric lamp and wonders
what he can do about it.

A. If you can prove that the concern now
manufacturing the two -filament electric light bulb
actually infringed on your idea you can probably
sue that concerti.

You state merely that you have ample proof that
you are the inventor thereof. That proof wool I
have to consist in having built a working model
of the device before it was actually patented b.
the concern now making the same.

Two -filament lights are old and have been known
for a great many years. The main invention is the
switching mechanism enabling the individual to
operate either one filament or the other as desired.

RADIATOR SIGNAL
(968) G. II. Wenn, New York, N. Y.. ask,

our opinion of a semaphore signal to indicate it
the water in the radiator of a gas engine is too hot.

A. In regard to the Stop and Um sign, or a

semaphore, to indicate when the radiator of an
automobile is too hot or cold, we would suggest
that yon look at the radiator caps of some of the
automobiles in New York and loo will find that
the identical system is now in use.

This article may be purchased in any of the
larger automobile supply stores.

COOKIE CUTTER
(969) William Atherton. Ford City, Ontario.

Canada. has designed a unique cookie cutter which
rolls along as it etas. Ile asks our opinion of the
system.

A. It would seem that you have a rather clever
little device for cutting dough. If the device could
Ise properly financed and promoted. you should
have no trouble in selling it through the medium
of department and household furnishing stores.
however, a device of this nature will not prove
profitable to yon miles, you can manufacture it on
a large scale or sell the rights to the idea. This
could probably be done without applying for a

patent and consequently you would save just that
I money. Protect yourself by means of an evi-

dence of conception which consists of drawing up a
complete set of designs and specifications cover-
ing the device and having each sheet signed.
sealed and dated by a notary public and before two
witnesses. This evidence is for your own files and
only to be used in case of necessity for prosecut-
ing infringers.
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MY PATENT
LAW OFFICES

ti

JUST ACROSSSTREET num
PAT. OFT

At the left is a
view of my draf t

i n g and specification
offices where a large
staff of experienced ex-

perts are in my constant employ. All draw-
ings and specifications are prepared under
my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today-Action Counts
If you have a useful, practical, novel idea for any new article or for an improvement on an old one,
you should communicate with a competent Registered Patent Attorney AT ONCE. Every year
thousands of applications 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 inver tors 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 fil-
ing the application sometimes mean the loss of a patent. So lose no time. Get in touch with me
at once by mailing the coupon below.

No Charge for Information
on How to Proceed

The booklet shown here contains valuable information relat-
ing to patent proceedure that every inventor should have.
And with it I will also 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 in-
volved. Do this NOW. No need to lose a minute's time. The
coupon will bring you complete information entirely with-
out charge or obligation.

Prompt-Careful
Efficient Service

This large. experienced ,tr.ranization 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 applica-
tion for a patent covering your idea. Our success has been
built on the strength of careful. efficient, satisfactory service
to inventors and trademark owners located in every state in
t h, Union.

Clarence A. O'Brien
I

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

Strict Secrecy Pre-
served-Write Me in

Confidence

INVENTION
BLANK

TO WHOM IT
MAY CONCERN

All communications, sketches, drawings, etc.,
are held in strictest confidence in strong, steel.
fireproof files, which are accessible only to
authorized members of my staff. Feel free to
write me fully and frankly. Your case will
have my personal attention. It is probable
that I can help you. Highest references. But
FIRST-clip the coupon and get my free
hook. Do THAT right now.

CLARENCE A. O'BRIEN
Registered Patent Attorney,
53-M Security Savings & Commercial Bank Bldg.,
Washington, D. C.
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: Print or Write name clearly)

IMO ............ EMI OM UM MR MB I
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"The Boss Didn't Even
Know My Name

"Fie 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 1 was ambitious. Said
bed keep his eye on me.

"He did too. Gave me my chance
when Frank Jordan was sent out on the
road. 1 was pro r-oted 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."

Row 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
coupon and send it to the International Cornwpon-
(knee Schools at Scranton. Isn't it better to do this
ti,lay than to wait a year or five years and then
with you had?

Mail the Coupon for Free Booklet
ele.

INTERNATIONAL. CORRESPONDENCE SCHOOLS
Boa 6165-E Scranton, Penna.

Oldest and largest correspondence sch000ls 4n the turid
Without cost, please tell me how I can qualify for the

position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES

r!ltusiness

Management I7Salesnianship
llndustrial Management 0 Advertising
Personnel Organization DBetter Letters
Traffic. Management 0Show Card Lettering

riRosiness Law °Stenography and Typing
lianking and Banking Law 011usiness English
Accountancy (including C.P.A. )fluivii Service

°Nicholson Cost Accounting Railway Mail Clerk
[3 Bookkeeping Common School Subjects
°Private Secretary Bich School Subjects
OeSpanIsh 0 French Illustrating
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Into the Fourth Dimension
By RAY CUMMINGS

(CO/Ili/Med irOnl page 505)

is, to enter perhaps into a frustration of
,ur plans, with which my imagination now
lidowed its purpose. made me read into its
attitude a teusenuss of line: an alertness,
even a guarded wariness which had not
seemed inherent to it before. Was this
thing indeed aware of our purpose? \Vas
it waiting for Wilton Urant to come into the
shadows to meet it upon its own ground?
With an equality of contact, was it then
planning to set upon him?

Bee was murmuring. "It's waiting for you.
Will, it's waiting for you to come-"
Shuddering words of apprehension. of which
ahruptly she seemed ashamed for she check -
,41 them, going to the table where she began
;idjusting the apparatus.

"I'm coming." said Will grimly. "It will
do well to wait, for I shall be with it pre-
sently." He stood for a moment before the
thing, contemplating it silently. Then he
turned away, turned his hack to it ; and a
new briskness came to his manner.

"Rob, I'm ready. Bee knows exactly

"Wilton's eyes were closed. They opened now,
and his arm and hand with a wraith -like qual-
ity come upon them, were raised to a gesture.
The signal. I would have stammered so to
Bee, but already she had marked it and shut
the current off. And very quietly, unhurried.
she bent over and disconnected the wires, cast-

ing them aside.

what we are to do. I want you to know
also. for upon the actions of you two, in a
measure depends my life. I shall sit here on
the mattress. Perhaps, if I am more dis-
tressed than I anticipate. I shall lie down.
Ike will have charge of the current. There
will come a point in my-departure when
you must turn off the current. disconnect
the wires from me. Ii I ant able. T AVM
tell you, or sign to you when that point i:
reached. I f not-well then you. must use
pan- own judgement. -

"But I-I have no idea-" T stammered.
Suddenly I was trembling. The responsibil-
ity thrust thus upon me seemed at that
moment unbearable.

"Bee has." he interrupted quietly. "In
general I should say you must disconnect

iwn I have reached the p rim where I ant
-" He halted as though in doubt how to
phrase it -"the point where I am half sub-
stance. half shadow."

To my mind came a mental picture which
then scented very horrible; but resolutely I
put it from me.

"You're ready. Bee?" be asked.
"Quite ready. Will." She was counting
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out a number of the tiny pellets with hands
,antrembling. The woman in Bee was put
Aside; she stood there a scientist's assistant,
cool, precise, efficient.

think I should like less light." he said;
And he turned off all the globes but one.
It left the room in a flat, dull illumination.
He took a last glance around. The win-
dow sashes were up, but the shades were
lwered. A gentle breeze front outside
fluttered me of them a trifle. Across the
room the spectre, brighter 1111W. 'toad

The clock marked one minute of ten.
"Good." said Will. He seated himself

cr.,ss-legged in the center of the mattress.
In an agony of confusion and helplessness I
-toot) watching while Bee attached the four
%%ires to the garment he wore. One on each
of his upper arms, and about his thighs
%%here the short trunk: ended.

Again I stammered. "Will. is this-is this
AII you're going to tell us?"

He nodded. "All there is of importance
. . . A little tighter, Bee. That's it-we

must have a good contact."
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letters, there are thousands of others in this
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for the claims made in the numerous pros-
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various machines.

Most of the shares of stock for these per-
petual motion machines are being sold at a
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Therefore the editors of this publication
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ual motion."

"I mean." I persisted. "when you are-
are shadow, will we he able to see you

He gestured. "As you can see that thing
over there, yes."

His very words seemed unavoidably hor-
rid. Soon he would he-a thing. no more.

"Shall you stay here, NVill, where we can
see you?"

He answered very soberly. "I' do not
know. That. and mane other things. I do
not know. I will do my bet to meet what
comes."

"But you'll come back here-here to this
.oni, I mean."
"Yes-that is my intention. You are to
aft here. in those chairs. One of yi41 al-

ways awake, you understand-for I will
need you, in the coming back."

There seemed nothing else [ would ask.
And at last the moment had come. Bee
handed him the pellrts, and held the glass
of water. For one brief instant I had the
sense that he hesitated, as though here upon
the brink the human fear that lies inheres'

every mortal must have rushed forth to
-lay his hand. But an instant only, for
vlmly he placed the pellets in his mouth

and washed them down with tile water.
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"Now-the current, Bee."
His voice had not changed; but a moment

after I saw him steady himself against the
mattress with his hands; momentarily his
eyes closed as though with a rush of gid-
diness, but then they opened and he smiled
at me while anxiously I bent over him.

"All right-Rub." Ile seemed breathless.
"I think-I shall lie down." lie stretched
himself at full length on his back; and with
a surge of apprehension I knelt beside
him. I saw Bee throw on the little switch.
She stood beside the table, and her hand
remained upon the switch. Her face was
pale, but impassive of expression. Her gaze
xx as on her brother and I think I have
never seen such an alert steadiness as marked

A moment passed. The current was on,
but I remarked unmistakably that no sound
came from it. The room indeed had fallen
int,, an oppressive hush. The flapping
shades momentarily had stilled. Only the
clock gave sound, like the hurried thumping
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of some giant heart, itself of all in the
room most alive.

Wilton Grant lay quiet. His eyes were
fixed on the ceiling; he had gone a trifle
pale and moisture was on his forehead, but
his breathing, though faster. was unlabored.

I could not keep silent. "You-all right,
Will."

At once his gaze swung to me. A smile
to reassure me plucked at his parted lips.
"All-right, yes." His voice a half -whisper,
not stressed. almost normal; and yet it
seemed to me then that a thinness had come
to it.

Another moment. The putty -colored gar-
ment he wore had lost the vague sheen of
its reflected light and was glowing with an
illumination now inherent to it. A silver
glow, bright like polished metal ; then with
a greenish cast as though phosphorescent.
And then. did I fancy that its light, not
upon it or within it. but behind it, showed
the garment turning translucent?

I became aware now of a vague humming.
An infinitely tiny sound-a throbbing hunt
fast as the wings of a humming bird, near
at hand. very clear, yet infinitely tiny. The
battery-the current; and yet in a momen
with a leaping of my heart. I knew it was
tut the current but a humming vibration
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r,in the body of Wilton Grant. A sense
revulsion, a fear-I have no memory

Iequately to name it-swept me. I rose
: taily to my feet: as though to put a

.eater distance between us I moved back-
ard, came upon a leather easy chair, sank

'Tito it, staring afrighted. fascinated at the
',ily recumbent before me.

The change was upon it. A glow had
me to the ruddy pink flesh of the arms

aul legs, bared chest. throat and face. The
oink was fading, replaced, not by the whit..
'tailor of bloodlessness hut by a glow of
.ilver. A mere sheen at first; but it gre\%
nto a dissolving glow seeming progressiveli
, substitute light for the solidity of human
desk

:And then I gasped. My breath stopped.
"or behind that glowing. impassive face I
saw the solid outlines of the mattress talc -
fig form, saw the mattress through the face.
'ie chest, the body lying upon it.

Wilton's eyes were closed. They opened
,ow, and his arm and hand with a wraith-
:ike quality come upon them, were raked
,) a gesture. The signal. I would have
-tammered so to Bee, but already she had
ruirked it and shut the current off. And

-v quietly, unhurried, she bent over and
,nnected the wires. casting them aside.

0
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By Sylvan Harris

Assuring Safety in Radio Installations.
By A. P. Peck

The Excelsior Receiver.
The Infradyne Receiver.
A "5 in 2" Receiver.
New Developments in Radio Apparatus.

By G. C. B. Rowe
A Perfect Static Shield.
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The humming continued; so faint, so rapid
I

might have fancied it was a weakness with-
in my own ears. And presently it ceased.

Bee sat in the chair beside me. The body
the mattress was more than translucent

transparent so that all the little
-tits of the mattress -covering upon which

lay were more solidly visible than any-
ng the shadowy figure lying there.

\ shadow now; abruptly to my thought it

\% As Wilton Grant no longer.
And then it moved. No single part of it :

as a whole it sank gently downward. through
the mattress, the floor. until a foot or so
beneath, it came to rest. With realization
my gaze turned across the room. The silent
spectre was still there, standing beneath the
floor, standing I realized, upon the same
lower level where the shadow of Wilton
(;rant now was resting.

I turned back, saw Ike sitting beside me
with white face staring at the mattress; and
I heard myself murmur. "Is he all right
do you think? He hasn't moved. Shouldn't
he move? It's over now, isn't it?"

She did not answer. And then this
wraith of Will did move. It seemed slowly
to sit up; and then it was upright, wavering.
I stared. Could I see the face of my friend?
Could I mark this for the shadow of hi

(Continued on ^.h N' 548
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; Into the Fourth Dimension 4i
tContinued front page 547)

familiar figure, garbed in that woven suit?
It seemed so. And yet I think now that I
vas merely picturing my memory of hint;
for surely this thing wavering then before
me was as formless, as indefinable, as
elusive of detail as that other, hostile spectre
across the room.

Hostile! It stood there, and then it too
was moving. It seemed to sweep sidewise,
then backward. Alt, backward! A triumpi
came to me that perhaps now a fear lay up-
on it. Backward, floating, walking or run-
ning I could not have told. But backward.
beyond the walls, the house, smaller into
the dimness of distance.

\Vas the shadow of Wilton Grant follow-
ing it? I could not have said so. But
it too, was now beyond the room. Moving
away, growing smaller, dimmer until at last
I realized that I no longer saw it.

We were alone Bee and I; alone t,
wait. The mattress at my feet was empt.
I heard a sound. I turned. In the leather
chair beside me Bee was sobbing softly t

herself.

CHAPTER IV

THE RETURN

THE hours seemed very long. A
singular desire for silence had
fallen upon us. For myself, and it
is my thought that the same emotion

lay upon Bee, there were a myriad questions

1

To Readers of
"THE EXPERIMENTER"

will find the best features of THE EX-

4

4

4

PERIMENTER preserved in SCIENCE & 1

INVENTION, besides a brand new "Model 11

Department". See the beautiful Silver
Trophy cup for best model each month des-
cribed elsewhere in this issue.

upon which idly I would have spoken. Vt
of themselves so horrible, so fearsome
seemed their import that to voice them would
have been frightening beyond endurance.

Thus, we did not speak; save that at fir:
I comforted Bee, clumsily as best I could,
until at last she was calmer, smiling at me
bravely, suggesting perhaps that I would
sleep while she remained on watch.

The clock ticked off its measured passing
of the minutes. An hour. Then midnight.
The window shade was flapping again with
the night wind outside. I rose to close the
sash, but Bee checked me.

"He might want to come in that way. You
understand, Rob-"

Memory came to me of the half -material-
ized spectre of that Kansas farmhouse, that
apparition so ponderable of substance that
it must perforce escape by the opened win-
dow. I turned back to my chair.

"Of course, Bee. I had forgotten."
We spoke in hushed tones, as though un-

seen presences not to be disturbed were
around us. Another hour. Throughout it
all with half closed eyes I lay back at
physical ease in my chair, regarding the
white walls of our lithe room so empty.
We still kept the single dull light; dull, but
it was enough to illumine the solid floor,
that starkly empty mattress, the white ceil-
ing, the four walls, closed door at my side,
the two windows, one of gently flapping
shade. And as musingly I stared, the sense
of how constricted was my vision grew up-
on I could see a few feet to one blank
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been utilized to assemble for you in one gigan-
tic institution, the best and newest things in radio.
The Randolph catalog is indeed the radio market place of
the world -a masterpiece of merchandising that befits our
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find table model sets and console types with
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gle simplified control. All sets are assembled in
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Our Guarantee
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Don't Wreck Your
Married Life!

STRONGFORT
Builder of Men

Are you going to commit a com-
mon crime by marrying a girl.
when you knew that you are a
physical derelict. floundering
around in the grip of diseases
and ailments which you are
afraid to acknowledge?

Cut out attempts at decep-
tion. You can't fool anyone.
The girl will And you nut.
What you are pier children will
be-and your weaknesses and
defects will be visited upon
them. It is the inexorable law
of Nature. Your children. if
you have any, will live to curse
Si U.

You don't want to deceive the
girl who loves and trusts you
and wreck her life by making
her the mother of little ones who
will cause her to curse the day
!he married you. You want her
to bear happy, healthy. laugh
ing children, who will grow up
into strong, virile men and wo-
men. a source of joy and com-
fort to you both in your old age.

Fit Yourself
for Matrimony

It is a crime to marry when you
know that you aro not physically
fit. That pure girl Is blinded
by her lose for you and does
not realize your deficiencies.
She thinks you are a prince
among men-the ideal of vigor-
ous manhood. She pictures you
as her husband and father of
her children.

THINK WHAT IS AHEAD FOR YOU:-Disappoint-
ment, disgust, divorce, perhaps-and. if you marry and
have children-what sort of children can you expect?
If you are weak, nervous, sickly, watery -blooded, your
children will be rickety. puny. serif ulous, sallowfaced
weaklings of whom you will be ashamed.
YOU KNOW that you are not fit-you dare not marry
in your pi esent physical condition. The future looks
dark and gloomy to you. But CHEER UP-my hand
is held out to you in friendship-I want to help you.
I CAN HELP YOU THROUGH

STRONGFORTISM
Science of Health and Strength

STRONGFORT ISM has lifted thousands of weak.
ailing, impotent discouraged men out of the bog of
hopelessness and despair and placed them on the
straight road to health, happiness and prosperity.

STRONGFORT ISM has aided Nature in overcoming
such ailments as Catarrh. Constipation. Indigestion.
Rupture. Nervousness. Bad Blood, Poor Memory. Vital
Depletion, Impotency, etc., and the results of neglect.
ing and abusing the body.

STRONGFORTISM has restored the manhood they
thought lost Isrever and has given them renewed con-
fidence. vitality. ambition. success and fitted them for
the responsibilities ct marriage and parenthood.

Write for My Free Book
The experience and research of a lifetime are con-
tained in my wonderfully instructive book. Promotion
and Conservation of Health. Strength and Mental En-
ergy." It will tell you frankly how you can make your
self over into a vigorous specimen of vital manhood
with 100'; pep power and personality. It will show
you how to be true to the best that is within you. It
is nbssItitely free. Just cheek the subjects on the free
consultation coupon on which you want special confiden-
tial information and send to me. It is a man-builder-
a success maker and a litesavor. Send for my free book
right new-TODAY.

TIONEL STRONGFORT
A, ph 'pit al and Health Specialist for over 25 yearsi.

DEPT. 238 NEWARK, N. J.

CLIP AND SEND THIS COUPON

FREE CONSULTATION
ABSOLUTELY CONFIDENTIAL

MR. LIONEL STRONGFORT,
Strongfort Institute, Dept. 238, Newark, N.J.

Please send me ahsolutelv free my eon, of your hook.
"Promotion and Conservation of Health. Strength and
Mental Energy." I have marked (xi before the subjects
In whirl I am most Interested.
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..Catarrh
.. Asthma
.. Headache
. Rupture
..Thinness
..Pimples
..Insomnia
..Impotency
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.. Despondency .. Poor Circulation

.. Emaciation .. Round Shoulders
.. Rheumatism .. Youthf ul Errors
.. Nervousness .. Manhood Restored
..Constipation ..Skin Troubles
..Night L ..Stomach Disorders
..Short Breath -Increased Height

Weak Heart .. Muscular
..Great Strength Development
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wall or another, or to the ceiling above, the
floor below, but no further. Yet awhile ago,
following the retreat of those white ap-
paritions, my sight had penetrated beyond
the narrow confines of this room into dis-
tances illimitable. And to me then came a
vague conception of the vast mystery that
lay unseen about us, unseen until peopled by
things visible to which our sight might
cling.

'1 he realm of =thought things! Yet now
I was struggling to think them. The realm
of things unseen. 'Vet I had seen of them
some little part. The wonder came to me
then, were not perchance, =thought things
non-existent until some mind load thought
them, thus to bring them into being?

Two o'clock. Then three. Five hours.
He load said he might return in five looms.
I stirred in my chair, and at once Bee
moved to regard me.

"He will he coming, soon," I said softly.
"It is five hours, Bee."

"Yes, he will be coming soon," she an-
swered.

Coming soon! Again I strove with tired
eyes to strain my vision through those solid
walls. He would be coming soon; I would
sue him, far in the distance which his very
presence would open tip to me. Then-an

Bee's agonized call rang out. "Will! Is this
you, Will?" We stood together; she clung to
me. The figure advanced, stood now quite
within our walls. No longer wholly spectral,
a cast of green had come to it : a first faint
semblance of solidity. It stood motionless:
drooping, as though tired and spent. Was it

Wilton Grant?

hour later, or nearly-I thought I saw him,
hut it was a glint of light on a tiny nail -
head buried in the wall.

And then I saw him! Straight before us.
Beyond the wall, with unfathomable dis-
tances of emptiness around him. It might
have been our light gleaming upon an un-
noticed protuberance of the rough plaster
of the wall, so small was it : but it was
not, for it moved, grew larger, probably
coming toward us.

Bee saw it. "He's there! See him,
Rob!" Relief in her tone, so full t 1 make
it almost tearful; but apprehension as well,
for to her as to me came the knowledge
that it might not be he.

Breathless we watched ; waited; and the
white luminosity came forward. Larger,
taking form until we both could swear it
was the figure of a man. Lower now, be-
neath the level of our floor. It came, stop-
ped before us almost within the confines of
the room.

We were on our feet. \Vas it Wilton
Grant? \Vas this his tall, spare figure-this
luminous, elusive white shape at which I
gaped? Did I see his shaggy hair? Was
that his brief woven garment? I prayed
that my imagination might not he tricking
me.

Bee's agonized call rang out. "W]l! Is
this you, Will?"

ttlr4.* *..., .
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To Consumers Only
Here is a real battery quality,

goictrariteed to you at prices
that will astound the entire bat-

tery -buying public. Order Di-
rect From Factory. Put the

Dealer's Profit in sour own pock-
et. You actually save much more

than half, and so that you can be
convinced of true quality and perform-
ance, we gives Written 2- Year Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is right and
the price is lowest ever made. Convince
yourself. Read the prices!
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We stood together; she clung to me. The
tigttre advanced, stood now quite within our
walls. No longer wholly spectral, a cast
of green had come to it ; a tir4 faint sem-
blance of solidity. It stood motionless
drooping, as though tired and :pent. \Vas
it Wilton Grant? It moved again. It
adv.inced, sank into the floor as though sit -
tine down-sitting almost in the center of
the mattress, though a foot beneath it.
Significant posture! It had come :ui the
mattress from whence it haul departed. It
:..ifs Wilton Grant !

We bent down. Bee was on her knees.
Now we could see details, clearly now be-
yond all possibility of error. Will'. drawn
:.ace, haggard, with the luminosity every
moment lading from it, the lines of opaque
human flesh progressively taking form.

He was sitting upright, his hands bracing
:inn against that unseen level below us.
Then one of his hands came up. queerly as
though he were dragging it. and rested on
the higher level of the mattress. Ili: eyes,
:till strangely luminous, were imploring us.
And then his voice ; a gasp : and a tone
thin as air.

"Raise-me! Lift-me up!"
Bee's cry was a horror of :el i -reproach,

and I knew then that she must have neglect-
ed the instructions he had given her. We
touched him; gripped him gently. Beneath
my fingers his half ponderable flesh seemed
to melt so that I scarce dared press against
it. We raised him. There was little weight
to resist us ; but as we held him, the weight
crew. Progressively more rapidly ; and
within my fingers I could feel the blessed
-Aidity coming.

Again he gasped. and now in a voce of
human labored accents. "Put me-down.
Now-try it, Bee."

We lowered him. The mattress held
him. At once he sank hack to full length,
exhausted, distressed-but uninjured. Bee
save him a restorative to drink. He took it
itrateiully ; and now, quite of human aspect
one more, he lay quiet. resting.

Bee's arms went down to him. "I di Will
-to have you back again-safe with u.-
you must go to sleep you can
tell us-"

"Sleep!" He sat up so abruptly it was
startling; more strength had already come
to him than I had realized. "Sleep !" He
mocked the word ; his gaze with feverish
intensity alternated hem een us.

"Bee-Rob, this is no time for talk . . .

N. I'm all right-quite recovered. Listen
to me, both of you.. What I have been
through-seen, felt-you could never under-
stand unless you experienced it. No time
for talk-I must go back !"

A wildness had come to him. Inn I could
see that he was wholly rational for all that;
a wildness, born of the ordeal through which
he had passed.

"I must go back, at once. The danger im-
pending to our world here-is real-far
worse than we had feared. Impending
momentarily-I had feared it-hut now I

know. And I must go back. With ybti-I
want you two with me. You'll go. lice.
Rob, will you go? \Vill 3'0U, Rob?..

A sudden calmness had fallen upon Bee.
"I'll go of course," she said quietly.

"\'es. of course. And you, Rob? \Vill
you go with us? \Ve need you."

Would I go? Into the unnameable, the
shadows of unthought, unseen realms, to en-
counter-what? A rush of human fear
surged over me ; a trembling : a revulsion ;
a desire to escape, to ward off this horror
crowded thus upon me. Would I go? I

heard my own voice say strangely :
"Why-why yes, Will, I'll go."
Go! Leave this world!
And my voice was telling them calmly that

I would go!
END OF PART II

WANTED!
0,000 fine jobs advertised this year, many

;it $60 to $125 a week. Get ready to fill
one. Get out of the rut. Make something
of yourself. Plan your future in Drafting.
Even if you have only common schooling,
even if you know nothing of Drafting, we
guarantee to make you a real Draftsman
or to refund your money! Special surprise
offer right now to the first 500 men who
answer this ad-reduced price, easy terms.
Coupon brings complete information.

A new, rapid, simplified way
This new -Job-Method- gives you actual
drafting -room jobs in a new one -step -at -a-
time way. U'ith pictures which you can un-
derstand almost without reading the "les-
sons." And that is why American School-
trained Draftsmen can qualify for a good
job at big pay when they graduate.

HIGHWAYS TO SUCCESS!

Drafting positions, we back it with a Free Employment Service, free to
emptoyers,sludents, graduates.

Street NoChief Drafting Engineer

to rove you can learn at home in spare time!
We ha. ;.tilled way to teach Draiting-the first real improvement

in Drafting home -instruction in history.will make this We want you to see it, try it-without oneI
penny of cost or obligation. We want to

contract with ,:how you how we get away from the copy-
:ng methods used in the past. See how we

When you enroll for our home -training in Draft- 1 drafting room jobs front the first lesson!
make you think, solve problems, do actual

ing, we agree to give you:
1. Complete Drafting training, by the new Prac.

tice-Method.
2. Professional Drafting Outfit, as illustrated.
3. We will help you get a good Drafting position

at a substantial increase in pay.
4. Or we'll refund every cent of your money.

with you

O

The American School, a million dollar No -
Profit Educational Institution now offers
men a double service-training for a spe-
cific job, then finding the job. For one
small price, on terms of only $5 a month,
you are now assured of definite benefits,
both in position and salary.

Coupon brings complete
details of this

sensational offer!

Job Service
Free to Students
and Graduates:

5 The big money in Drafting goes to men who specialize
in Machine Design, or Electrical Drafting, or Architec-
tural Drafting, or Structural, or Automotive. It isn't
enough merely to know general Drafting practice. You

must know how to calculate and design and plan original work.
You need many Entineering subjects to fill the kind of a Drafting

position that pays $60 to
$125 a week. The Amer-

ican School now in-
cludes this special-

ked trainingin its
Draftingcourse.

THE AMERICA
Senocu. now oil,

its students and graduates, without cost, the
services of an efficient Employment Depart-
ment which keeps in touch with the emplo:, -
ers of Draftsmen all over the United State
We have placed hundreds of men in go.),I
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ing so complete, so practical, so easy to ma-
ter, that our students arc bound to make
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i. ralneuta boil,
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Brings 3 Lessons Free
Get them. Test your own ability
to learn Drafting and get ready
for a fine job and big pay. Cou-
pon also brings surprise offer, and
complete information about your
opportunities for success in Draft.
in;t. .1/ IlL IT TODAY !
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aleputs the PEP
in the party

He's indispensable! this popu-
lar fellow who puts the pep in the
party with his sweet singing

ez,__,.sch#747

?Due crone Saxophone
You, too, have a natural desire to produce
music. "Oh! If I could only play some in-
strument" you have said to yourself. Then
you have thought of long hours of practic-
ing scales, with possible failure in the end,
and you have been afraid to try. Listen!

You Can Teach Yourself
If you can whistle a tune, if you can beat
time, you can learn to play the Buescher
Saxophone, Easily! You can teach yourself,
at home, in a few evenings. Three simple
lessons given on request with each new
Saxophone start you. You learn scales in
an hour and start playing tunes in a week.
Your progress will astonish and delight
you and surprise your friends.

Try Before Buying. Easy Terms
Take home with you any Buescher instrument.
Trombone, Cornet, Trumpet, Saxophone for six
days' trial. Test it. See what you can do with it. Ryon
like it, pay a little each month. Play as you Pay.Sat
isfaction guaranteed. Send for beautiful free catalog
of any instrument and details of trial and payment
plans. No obligation. Do this today.

BUESCHER BAND INSTRUMEN I' CO.
Everything in Band and Orchestra Instruments
1739 Buescher Block Elkhart, Indiana

CThe Story of the
SAXOPHONE

Gives complete history and
tells why the Buescher is so
easy to learn to play. In it you
will find the first lesson chart.
You must have this line book.

Clip the Coupon NOW!
IBUESCHER BAND INSTRUMENT CO.

1739Bueocher Block. Elkhart. Indiana.
Gentlemen : Without obligating me in any way please
send me your free literature. I am interested in the in-
strument checked below.
Saxoplione0 Cornetp Trumpet0 TromboneP Tuba°
Mention any other
Name

, Address
IImm
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Simple High Temperature
Furnaces

By WILLIAM CAPUNE
(Continued front page 5201

wo small holes, :And reamed out in a long
taper as shown. The other connections are
best made by fitting a short section of metal
ubing tightly into the holes in the mixing

valve and connecting them to the gas and air
sources with rubber tubing.

For safety's sake a hydraulic valve similar
to that in Fig. 2 should be connected in the
gas feed line. It consists merely of a tin can
half filled with water, having two tubes sold-
ered in its sides. The gas has to bubble
through the water to secure exit to the fur-
nace line and this water prevents the gas
from burning back in the tube in case the
pressure should drop. The air can be under
almost any pressure, and almost any source
is suitable: bellows, pump, tanks, blowers, or
what not. If the experimenter sets out to
make a motor -driven pump let me warn him
to make the pump of large bore and stroke,
particularly the bore.

To operate the furnace the gas is turned
on, letting it run for a few moments until
:he air in the tubing has been blown oat.
The gas is then lighted and the air turned on
gradually until an almost transparent blue
flame with a dark blue center is secured.
Crucibles placed in the focus of the ring of
burning jets will be raised to temperatures
high enough for the production of the alloys
given at the end of this article.

For temperatures just a trifle lower than
those given by this gas furnace an unusual
type of alcohol burner is shown in Fig. 3.
It depends on the idea of vaporizing the al-
cohol and mixing with air under pressure,
thus securing a higher temperature and effi-
ciency. Two tripods of different heights are
mounted on a base, for convenience in mov-
ing about. On this same base, at one side, is
made, in any fashion, a platform the height
of the lower tripod. This supports the alco-
hol reservoir. The mixing valve for this
burner may be the same as that described for
the first case, but the wood should be soaked
in varnish since alcohol will dissolve shellac.
The valve is hung between the legs of time
tripods as shown. A far better valve can he
made by joining glass tubing into the same
general form and size as the passages of the
woodenmodel. In addition, a small vertical
hole is drilled at A.. running into the junction
of the three internal tubes. When not being
used this new hole should he plugged with a
cork.

A tube leads from the alcohol reservoir,
having a stopcock at the joint with the can,
and, just past the stopcock. a wad of cotton
string or a small piece of sponge wedged
into the tube. This is to allow the passage
of alcohol without an actual flow since the
latter would send the alcohol spouting out of
the burner holes. The tube from the alcohol
reservoir leads around in a loop raised just
off the lower tripod. The mixing valve
connects with the other end. the port used for
gas in Fig. 1 being connected to this tube.
This tube has no hunter holes in it its sole
purpose is to he heated by the burner tube,
vaporizing the liquid alcohol within. Th.2
mixture port of the mixing valve is connected
to another loop of tubing just outside the
first, and which is placed on the surface of
a sheet of screening covering the plat form
of the lower tripod. The other end of this
loop is stopped up. the tube itself being
pierced as was the case in the first furnace.
These holes should he placed so that the jet;
of flame will point toward the tripod plat-
form immediately above. the jets just passing
by the vaporizing tube.

A hydraulic valve cannot he used with thin.
alcohol burner since the vapor would be con -
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(lensed to a liquid by its passage through the
water. For this reason the alcohol reservoir
should have a tight fitting lid pierced by only
one small hole. Thus, if the alcohol vapor
should burn back due to a fall in the air pres-
sure or any other reason, the alcohol in the
can would not burn because of lack of air.

In starting this burner a little alcohol is
poured into the auxiliary tube A of the mix-
ing valve and runs down into the burner
where it can be lighted after waiting a
moment to allow it to vaporize. The burn-
ing of this alcohol heats the other tube which
contains alcohol, vaporing the latter, which.
flowing into the mixing valve, is mixed ((fill
air and blown into the burner tube. The
object to be heated is placed on the scree -l-
ing across the upper tripod. Though most
reactions that can be secured with the g;os
!unlace are possible with this type of burner
the cost is greater and the efficiency in !witt-
ing operations extending over longer periods
of time is much lower, due to radiation of
heat into the surrounding air. The tempera-
ture attainable is about 3.000 degrees Fahren-
heit.

The king of all laboratory furnaces is th
acetylene furnace shown in Fig. 4. A tem-
perature of over 4.50(1 degrees Fahrenheit is
easily attainable with this type: in addition it
is very cheap in operation and requires no
piping for gas in the lab.

The furnace proper is shown in Fig. 4.
Two blocks, A and B. are made or cast
in the shape shown, the lower one having the
two -burner tubes cast in it. Each tube is in
the shape of a U with one branch lying along
the bottom of the hollow in the lower block.
I;. The other end of each is plugged up and
the usual holes are pierced in each, so that
the jets of flame will point toward the center
line lengthwise of the cavity. Stopcocks in
both the air and gas pipes at the entrance to
the mixing valve are necessary.

An acetylene gas generator is also neces-
sary and may be made, or purchased very
reasonably. A simple generator is shown in
Fig. 5: the carbide is placed in the bottom
of a large can and water, from a tube above
having a stopcock in it, drips into the can.
The reaction produces acetylene which is
conducted through tubing to the reservoir
shown in Fig. 6. After having experimented
with all kinds of expansible reservoirs for
maintaining an even pressure the writer has
found the one shown to he the best of the
simple types. A large coffee can is fitted
with a tube at the base which is con-
nected with a long piece of glass tubing of
the same size by a section of rubber hose.
The longer the glass tubing the better. A
little salt water is put in the bottom of the
can and the gas enters at A. leaving at B.
The pressure. of the gas forces the water out
into the tube, the height in the tube increas-
ing with the pressure. Thus, the water in
the glass ttffie forms only a gauge indicating
the pressure and amount of gas in the tube
and actually governs it to a certain extent.
by the weight of its column. Hence the ad-
vantage of a long tube. A pressure of about
03 pound per square inch is exerted in the
can by a column of strong salt solution
twelve inches high. A larger tube does not
increase the pressure for the same length of
tubing. The entrance at A has a flap valve
o1 thin, oiled leather which prevents the pres-
sure from being taken back in the generator.

From B the gas is led through a hydraulic
valve. filled in this case with brine. in which
acetylene is only slightly soluble. From the
hydraulic valve it Cows into the mixing valve
through the port which was marked "Gas" in
Fig. 1.

To light this furnace the gas generator is
started and the reservoir raised to its maxi-
mum pressure (from two to four pounds is
excellent). If a higher pressure is desired
and a higher air pressure is available the
tipper end of the glass tube may be closed
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insteld of being allowed to remain open.
Thus. when the liquid rises in the tube it
must compress the air above. In this cast:
the pressure of the liquid column is equal to
the value given for the open tube plus the
pressure of the compressed air. This latter
pressure is twice its ordinary pressure when
the liquid half fills the tube. four times it -
ordinary pressure when the liquid has coin -

pressed the gas to a quarter its original
volume. and so on.

When the pressure in the reservoir is
maximum the gas is turned On :Ind allowed
rim a few seconds to clear the pipe: .ttili;
and then lighted. When lighted the air pres-
sure is gradually turned on until a flame that
is nearly all transparent blue with a small
bright blue central cone is produced. T.
much air makes this cone larger. irregular
in shape. and jerky: too much acetylene
makes the large part oi the flame bluer and
more luminous. which is to be avoided.

Many remarkable things may he accom-
plished in the line oi metallurgy, particularly
with the illuminating and acetylene gas fur-
naces. Even platinum can be melted easily.
An excessively hard and brittle iron that can
scarcely he affected by a file can he produced
by heating ordinary nails with powdered
charcoal. When the mixture has been at the
melting point for about hall an hour it
should be stirred well and then poured into a
mold and cooled quickly, or poured into a
water bath. The sudden cooling will pro-
duce a glass -hard surface. A very soft
steel can be made from any cheap iron, such
as nails, by blowing air into the molten iron
in the crucible. The oxygen of the air will
burn out the carbon which gives iron its
hardness, and when cooled slowly it is even
softer yet.

Statues, book ends. paper weights, and
similar object: can be cast in such beautiftd
alloys as gunmetal, which is about 10% tin
and the rest copper. By heating each metal
separately and then pouring together while
cooling a marbled appearance may be pro-
duced. The cooling should not be too slow,
otherwise the alloy will be weak at the edges
of the marbled parts and is likely to crack
open.

That remarkable metal "invar." which doe -
not expand appreciably with changes in tem-
perature. and is therefore used for the pen-
dulums of accurate clocks, is composed of
soft steel 65% and nickel 35%. A list of
some of the common alloys is given below:

Brass: 70'1 copper: 30% zinc.
Bell Metal: 80% copper; 20% tin.
High Strength Aluminum: 90e; alumi-

mini; 10% copper.
Pewter: lead and tin in almost any pro-

portion.
Fusible metal: 50% bismuth : 25% lead:

25% tin: melts at about 150 degrees Fahrm-
heit.

Manganese Steel: 15% manganese: rest
t ted Fa:ily made by melting up man-

ganese dioxide and nails. Manganese steel
retains its temper even at a dull red heat).

Chrome Steel: 25( chromium: 2% carbon:
rest soft steel. (Very hard to work with
cutting tools: used in making safes):

The reader can easily find many more in-
teresting alloys to try, and there is an im-
mense field for original work. The p.,ssi-
bilities of various alloys of even the com-
moner metals are just beginning to be real-
ized : because 50% carbon produces extreme'
hardness is not always a guide to what 30% -
or 75% will produce, besides there will be
variation ill the hardness. There is no way
of prophesying definitely beforehand what
the characteristics of a new alloy will be.

In addition there are many other interest-
ing reactions of a chemical nature which twill
take place only at high temperatures: iron
may be completely burned away if exposed to

ia steady draft of air while it s molten.
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 A Winter -Kitchen Garden
By DR. ERNEST BADE

(Continued from paw 497)

licient: thyme, rosemary, sage, lavender.
balm taragon and mint. Two pots of parsley
and chives become necessary when they are
to be cut quite often.

These plants do not require an especially
warm room, a co. ,1 frost -free spit where
they are able to receive plenty of light, is
(lune sufficient for their needs. Should some
of these plants (lie hack of their roots. the
pots should he placed in a warm window
where they will soon sprout. It is in this
It ay. when regularly cared for, that all of the
various kitchen herbs may be had fresh
throughout the entire winter.

OOP

Potatoes placed on frames or shelves in the
cellar keep them dry and well ventilated, thus
keeping them far longer in a better condition

through out the winter.

1,111.40

Celery should be kept in a dry and frost free
cellar, the celery being placed upright in sand
contained in boxes, or placed in one corner of

the cellar.

siers0

Another way to keep cabbages for winter use
is to place them in a shallow ditch, roots down-
ward, covering them with boards, straw and

about a foot of soil.

(Continued on page 557)
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and the most thorough instructors of ally
school in the United States."
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CONSTRUCTION OF
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S. GERNSBACK'S RADIO
ENCLYCLOPEDIA

In each issue is a special sup-
plement of S. Gernsback's
Radio Encyclopedia-this is
not a dictionary but a reg-
ular Encyclopedia explain-
ing fully every radio word.
The supplement is profusely
illustrated and is the most
up-to-date and complete
radio reference ever pub-
lished. It is Radio's finest
Encyclopedia.

LD ON IL NEW
CONSIMD CO Inc. 53 Park PI

SET OWNERS BOOK
OF INFORMATION

Radio Review not only
contains the Broadcast
stations of the World
but a big section of
many pages gives tit, -

latest, finest information
on how to operate, ho,..
to repair or improve a
set. or how to build
various accessories. It
is of great value to
every owner of a Re-
ceiver.

STAND
ce Nen' York. N.Y.
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A Winter -Kitchen Garden
l.0 from pay(' 555)

Kitchen herbs are kept growing all winter by
planting in pots and keeping the pots on the
window ledge in boxes until frost sets in; then
the kitchen garden of herbs is removed to a
window where it is protected from the frost.

How Byrd found North Pole
By WILLIAM P. SULLIVAN

(Continued from page 492)

The magnetic compass and the earth in-
ductor compass indicate magnetic north and
in order to find the time azimuth, the
difference between magnetic and true tu'rths,
the magnetic declination must be known.
This depends entirely upon the observer's
geographical po;ition.

The earth inductor compass does away
with the usual form of pivoted needle and
is the most modern form of aircraft com-
pass. Current is generated in a coil ro-
tated in the earth's magnetic field and it
ind.cate's electrically the direction of true
north on instruments located in the cockpit.
The generator or rotating coil is located
at the rear and on top of the fuselage. the
power being furnished by a small windmill.

Another form of compass used on thi
North Pole flight is called the Btunstead
Sun Compass. This instrument checks tlw
direction of true north astronomically by
setting it with the sun by time methods
and is equally accurate.

With such highly developed instruments
for locating true positions accurately and
speedily one can easily understand how it
was possible for Commander Byrd and Floyd
Bennett to fly directly to the pole from
Spitzbergen, completely check their posi-
tions, and return to the exact spot from
where they had departed fifteen hours be-
fore, with no landmarks to help them, de-
pending entirely upon instruments.

ANENT THE ROWMOBILE
In the August number of SCIENCE AND

INVENTION Magazine we featured, both
on the cover and in the text pages of the
magazine, a new German invention compris-
ing a man propelled automobile, which was
originally called the "Landskiff on the other
side of the ocean, but which the editors re-
named the "Rowmohile" for American us-
age. Through a very strange coincidence, we
have received a letter from the Row -Mobile
Manufacturing Company of Oakland, Cali-
fornia, calling our attention to the fact that
they are manufacturing a children's vehic12
which is propelled by a rowing action and
Which they call the Rowmohile. They also
own the patent right on this device for use
on rowboats, life boats, athletic and various
other uses. They also own the copyright on
the name Rowmohile. The rowmobile which
is manufactured by this concern has a selec-
tive forward, neutral and reverse transmis-
sion with no dead centers.
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- and earn while you learn like these
other Washington School Students
have done.

There's nothit.g remarkable about the four
\Vashington School students on this page. And
it would be just as easy to tell practically the
same story about hundreds of others. They are
only average people who did one simple thing:
they enrolled in the W'ashington School of Car-
tooning. And now they are receiving the re-
wards of their training.
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econdIncome
How many people in the United States would deliberately
turn down a worth -while opportunity to earn, in a bonafide
method of business, an actual steady income over and above
their present salary or income?

Very, very few.

Here is a new magazine, established with the worthy pur-
pose of telling the millions in the United States of many
actual, practical and specific
means of making money-either
as increased salary or as an ad-
ditional income.

Articles in this new magazine
are written by men and wotnen
who are experts on their sub-
jects or are compiled by the edi-
tor from facts obtained from the
best sources:

Walter Macintosh in an article
entitled "Turning Idle Hours
into Golden Hours" says:

"One of our eminent practi-
cal psychologists has said that
most people can do about three
times more work than they think
they can.

"We haven't all an equal
amount of money. But we all
have twenty-four hours a day-
no less, no more. Many times.
the difference between financial
success and financial failure can
be explained by the fact that the
man who succeeded turned his
spare time into money while
the man who failed simply wast-
ed his spare time, because he
placed no money value on it.

"The great mass of people
just 'plug along,' earning only
enough for the bare necessities
of life, but wishing for some of
the luxuries and extra comforts.

If those people only realized that profitable use of their
spare time would bring some of the very luxuries and com-
forts that they long for, they would be turning spare time
into money.

"Goethe said, 'One always has time enough, if one will
apply it well.' Just make it a point to watch some of your
friends and your business associates, and note how many of

them, claiming to be 'rushed to
death,' idle away hours that

October
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thing.
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self.
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rieaf-Phone and 2 -Stage `4

4Amplifier
By A. P. PECK

(Continued from page 519) 4

of a small hook projecting through a slot
in the side of the cabinet and so placed that
the reproducing receivers, when not in use.
can be hung thereon. which action will open
the circuits. The construction of this hook
is simple in the extreme, and is clearly
shown in Fig. 2. A spiral spring closes the
circuit between the metallic hunk and a

small strip of copper or brass which is

placed just above the shit. This piece pro-
jects downward slightly beyond the edge of
the slot so that it will make good contact
with the hook.

A single rheostat controls the filaments
of the two tubes, which tubes are of the
small dry -cell type, such as the EX -199. This
rheostat can be used as a volume control.
and by varying the resistance the reproduc-
tion of the voice can be regulated to suit
the user. Also the incorporation of this
rheostat allows the use of a -1I:-volt battery.
with its consequent longer life than that of
a 3 -volt battery.

The audio -frequency transformers used in
this instrument can be of practically any
land. They need not be of the very best
because they will mot he called upon to am-
plify the extremes of sound vibrations that
are found in radio music. The two that
were used in the particular unit illustrated.
are of a very old type but give excellent
service for this particular work. Even the
very cheapest of transformers could he pres-
sed into service for the instrument with no
detrimental effects. The ratio may be from
5 to 1 up to 10 to 1.

An ordinary microphone such as is used
in telephones could probably not he used in
a lay -out of this nature with any degree of
satisfaction. These m.crophones usually re-
quire quite a high voltage, and furthermore.
are nut particularly sensitive to weak
sounds. With the microphone from the
portable deaf set, as shown in the photo-
graphs, it was possible to detect a whisper
over Sct feet away from the unit. The
whisper was inaudible without the aid of
the instrument. but could be heard quite
plainly with it.

The microphone was the only part of the
original deaf set that could be employed.
The receiver that was formerly used in con-
nection with it was far too delicate to em-
ploy in the last stage of a two -stage audio -
frequency amplifier. It became completely
paralyzed from the current. Therefore, a
pair of standard radio receivers was used
with very good results. Undoubtedly, a

pair of small ear phones that fit within the
ear and that have been described in this
magazine heretofore, could be employed with
this instrument. They are made in various
resistances. and if used, a pair having a total
resistance of 2.000 ohms at least, should he
selected.

Taken as a whole, the results obtained
with this apparatus were far better than
with any other deaf -set that the writer has
ever tested. Persons afflicted with poor
hearing have tested the instrument and pro-
nounced it quite satisfactory.

The only parts that had to he placed out-
side of the cabinet in the instrument illus-
trated were the head phones, the "A" bat-
tery and the 45 -volt "B" battery. If a some-
what larger cabinet were used, the batteries
:ould be placed within it. using a small 3 -
:ell battery for the "A" and two small 22V,
:docks for the "B" battery. In this way, the
unit would he entirely self -:'obtained, and
would he really portable.

Telephoning over a ray of light

gilirildinc on the Telt phone Principle

Firry years ago Alexander
Graham Bell discovered the prin-
ciple of the telephone. His first
telephone employed wire as the
connecting path ovt r which words
passed. Four years later he used
a beam of light instead of wire to
carry speech between telephone
instruments.

Today, both wire and wireless
telephony are employed on every
hand in the service of the nation.
Wire telephony, with its thousands
of central ofEces, its complex
switchboards and millions of miles
of wire, envelops the country,
carrying for the American people
70,000,000 conversations every
day. Wireless telephony is broad-

casting entertainment and carry-
ing important information to the
remotest regions.

But new applications of the
telephone principle are still being
found. In the loud speaker, in the
deaf set, the electrical stethoscope,
the improved phonograph, the
telephone principle has been
adapted by the Bell Telephone
Laboratories to the uses of the
physician, the public speaker and
the musician. The scientific
research and engineering skill,
which enable America to lead the
world in telephone service, are
also bringing forth from the tele-
phone principle other devices of
great usefulness.
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-Great
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Elco Health Generators
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If you want more health
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lights about you. or if
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How to Build Cedar Chests
By WILLIAM M. BUTTERFIELD

(Continued from pay,' 1,07

cedar chests of the plain box variety. if it
is used, all of the holes for the round head
copper nails, used to secure the trimming to
the chest, must he carefully spaced, lined
and drilled, otherwise a very unsatisfactory
trim will result. Care must also be taken in
driving the brads used in gluing the chest so
that they will not interfere with the cop-
per nails.

American mahogany molding can be used
to form panel effects, as a finish for the bot-
tom of the chest or division point between
lid and chest. The molding can be bent
after steaming. It is glued and braded to
the cedar as illustrated. A large assortment
of composition molding is to be had at the
furniture makers supply houses which may
be used for decorating a cedar chest. This
molding is put on with glue and brads.

Feet, legs, knobs, poles, hinges, locks,
brads, screws can be found in various assort-
ments at the supply houses. All of the
laborious work in building a cedar chest
need therefore be confined only to the con-
struction of the chest-its Wm being prac-
tically the simple assembling of parts al-
ready made.

For a leg frame, such as is illustrated in
the top center view, four 2 -inch square legs
with turned center and bottom parts are
used. Such legs are found in stock for
chair making. Four front legs used for that
purpose will answer. Or an old chair will
provide legs by sawing off the back, thus
making the four legs of one length.

The top rails for such a frame are inch
thick and 2 inches wide, the lower ones
inch thick and 1 inch wide. All parts arc
secured with wide tenons and mortises-the
uncut full sizes of each rail forming its
tenons.

The object of cedar in a chest is to drive
away moths and other vermin with its odor.
therefore in finishing a chest. it is desirable
to use a finish that will not cover the wood
thickly. Paint will not do, some wax fin-
ishes are useless and most varnishes are not
to be thought of. A very thin coat of shel-
lac answers very well for the inside, while
for the outside, shellac somewhat thicker. in
three or more coats is about all that can be
used successfully. To obtain a high finish
the various coats are polished and smoothed:
first with pumice, then rotten stone and cedar
oil, ending with a leather pad moistened in
half cedar and half banana oil.

All metal trim should be fitted. and par-
tially secured with nails or screws, before
finishing either the inside or outside of the
chest. The trim should then be removed
and only replaced when the chest is com-
pletely finished. Mahogany or other wooden

r composition trim is finished with the same
materials and at the same time as the chest.

TROPICS FIFTY MILES UP
Discussion of the observation of meteors.

made during a lifetime by W. F. Denning.
the English amateur astronomer, has revealed
a totally new aspect of the upper air.

"It has been known for some time." says
Professor H. H. Turner of London, "that
the temperature. which falls rapidly as we
:!,cend for the first few miles. ceases to fall

Is lit eight miles up. This is beyond the
reach of airplanes and balloonists. but not
beyond that of exploring toy balloons. Even
their information. however. has a limit short
,r1 twenty miles.

Meteors have now extended our knowl-
edge up to fifty miles and have shown that
the atmosphere becomes actually hotter in a
certain region of these tipper strata: the
climate becomes tropical as regards tem-
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Modeling by Photography
By LUCIEN FOURNIER

(Continued front page 488)

es of photographs from the profile, each
more and more diminished, as may be seen
.11 the extremely curious third photograph.

Here is how the result is obtained. We
lave said that the patient who is having his

portrait made is seated upon a bench mount-
ed on rollers moving on two rails. As fast
as the motion picture camera takes a view
of the profile the bench moves back 1/10th
of a millimeter from the lens, but as it move -
back the shadow of the iron strip reduce -
the depth of the profile by 1/10th of ..

millimeter, so that the photograph taken
after the first will be less complete. the
third will give a profile still more reduced
and the last will show nothing more than
a tiny bit of the ear and a fragment of the
collar. It is generally necessary to take
about 80 successive profiles of the same
subject.

Let us say at first that the motion picture
camera perforates each negative at each of
its angles at the moment of exposure. These
negatives may then be easily separated. The
individual frames are developed and printed.
They are next placed one after the other in
a pantograph apparatus which is represent,
in Fig. 5. It is seen that the negative ,

illuminated by a beam of light which pro-
jects the image on a sheet of ground glass.
The stylus of the pantograph is held in
the hand and the cutter. which is at the
other extremity of the levers of the appa-
ratus, cuts the exact profile of any desired
dimensions from a sheet of zinc 1/10th of
a millimeter thick.

We now have 80 zinc profiles. Let us as-
semble them, one upon the other in the or-
der followed in taking the pictures. We now
find that we have a profile in relief which is
precisely that of the person seated before the
lens.

With the assembled profiles a mold is
made which permits reproductions of the pr.. -
file in any medium desired. The sharp edge -
are rounded off, and we have a perfect re-
production of the portion of the original sub
ject seen through the lens of the camera

This method may also be used to produce
sculpture in the round by photographing the
opposite side of the head also, joining the
two resulting reliefs at the center.

We do not anticipate that this method of
"photosculpture" will supersede to any great
extent the methods now used, but it seems
probable that the simplicity of the procedure
and the comparative lack of skill required.
will make it applicable in many fields at
present limited by the supply of artistic
talent. If the system is developed on a com-
mercial scale it will probably take the same
position relative to true sculpture that pho-
tography does to painting.

DECLARES JOHN FITCH IN-
VENTED STEAMBOAT

Suggesting the construction of a new fire-
proof Patent Office building in Washington,
Representative Sol Bloom said recently that
if there had been "adequate facilities" to
preserve patent records in the early days of
the nation John Fitch and not Robert Ful-
ton would have been recognized as the in-
ventor of the steamboat.

"Until recently," Mr. Bloom said, "it was
believed that Robert Fulton was the one
who first applied steam to the art of navi-
gation. However, in examining the records
of the United States Patent Office and other
departments of the Federal and State Gov-
ernments, it has been proven conclusively
that John Fitch built and successfully oper-
ated a steamboat of his own conception as
early as 1785."
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The Truth About
Astrology

By JOSEPH H. KRA'S3
(CO/tan/led from

"Till N.NTION'S COUNSELOR."
PROF GUSTAVE MEYER
American Scientific Astrolocr

1140 Bloomfield Si.,
Corner Twelfth Street,
'Phone 2211 Hoboken

Hoboken, N. 1., August, 2, 1926.
My dear Miss Kraus:

According to the data of your birth. I find that
you were born with the Zodiacal Signs of Aries,
and Pisces rising, and as the ruling Planet of
Aries is the fiery, evil and martial Planet Mars,
and of Pisces, the fiery, and fortunate Planet
Jupiter, hence, Mars, and Jupiter. will be your
ruling Planet through life. and while you would
experience quite a turbulent and hard up hill
struggle, and more clouds than sunshine, during
your younger years (died -no operation i and many
narrow escapes from death by accident. illness or
operation, and serious trouble and will usually
have to fight for your rights, or work quite hard
for whatever you legitimately earn yourself, and
that your shoulders would usually have to bear CI -
responsibilities of others awl you would be a
martyr to duty, and the home, and will seldom
if ever receive as touch thanks for your kindness
to others, (who dors) as you really deserve. you
will however, gradually rise in life far above
your station at birth. and will acquire a fair
amount of wealth, and enjoy success, and hard
earned prosperity, slow but sure. and will always
be sufficiently fortunate enough to come out of
any difficulties in safety which others would not,
hence, you should never despair, as you will al-
ways have a sprinkle of smasbine in the trail of
every cloud, however, if you will only make your
slogan "I can and I will" and overcome your
too dictatorial, independent,. and sarcastic nature,
you will then overcome many obstacle; towards
success and happiness through life.

As you .had the Sun posted in the sorrowful
Sign of Capricorn. this shows that all of your
undertakings through life will usually begin in
doubt or darkness. (.to does eve,yones-FAS how-
ever, I find that they will end with more light or
hope than what you expect. yet. you will always be
subject to melancholy spell; w hen alone too long.
hence, you should always keep active mentally.
and physically, and ay oil sad people. pictures. and
stories, however. I Mot that yott will usually he
quite fond of such. and that you will ts,sally be
happy when you are sad.

You were born to lead. and not to be led.
hence, you make a good manager. superintendent.
demonstrator or designer. and will always love
to dictate, lead and command.

You were also born to lead an eventful, check-
ered. and romantic life, and will see mush of the
world, and will profit through your own experi
ence, as well as through that or others. however,
your own experience will alternately (vItio,ate111-
hilt cost you dear, unless great care is exercised
on your part. hence. you should -always guard your
morals, health, and temper. and guard yourself
in speech, and actions, otherwise you will have
much to regret.

I find that your mind will always be qnite cool.
calm, and collected in an emergency. yet, when
such is over, you then collapse.

You will always be very peaceful. and slow to
anger, and quick to see the point of an argument,
however, if your temper is once aroused, you can
then become very furious. sarcastic. bold. daring,
unfeeling, dictatorial. and almost murderious,
spiteful, and vindictive for the moment, yet, you
are not revengeful. as you make a good friend, but
a forgiving, and generous enemy.

You will always possess much tact, diplomacy,
executive, and oratorical ability, and personal
magnetism, or a strong personality, modesty,
dignity, and timidity, and you will cultivate friends
thereby, yet, you will always prefer a few friends
to many acquaintances, hence, people will call you
a prior .mixer.

I find that people must first know you very well
to really like you, otherwise, they will call you
too independent, aristrocratic. uppish, cold. or un-
feeling, haughty. when in fact you are very sen-
sitive, and good hearted. but not sufficiently
demonstrative or enthusiastic in expressing your
sentiment in words as you really prefer to do so
in actions.

find that you will always be given to building
"Aircastles" so to speak. and that you will al
ways love the country. mountains. quiet. and rest
ful places. and will always be quite healthy, and
fortunate living. in or near such places, and near
large bodies of water.

You should always guard against much trouble
to your head, eyes, and teeth, and feet.

You will always he very sly. shy. insokst, re
served, shrewd, secretive. selfish. cautious. capri
dolts. frivolous, skeptical, suspicious, ard mis-
trustful, and will seldom if ever believe what you
hear, only what you see, however, it you are once
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e. rev inced of that which you were previously sus
means or skeptical of, you then become one af
the strongest advocates 01 that very thing, or sub
)act in question,

11'hile you can be easily led through 3our to 
t,usting, over affectionate. ideal, good hearted,
seositive, sentimental. lonesome. and quite effemi
nate disposition. (see paragraph 3--F.41) as you
are also very obst mate. head strong, tiro,. deter
lined, and persistent (see paragraph aho;-e- Ed

1 tied that if you iiI1Ce make up your mail to il
..r say anything. that nailing can then cause pm
to ever ,lo otherwise than that which you ,,lice
determined to say or do, hence. you will ow,
much of ),.111* SIIVer-,, I lin.111'11 if, to your in
domitable will power, pers. vr ranee. and tenacious
ness.

I lied that you had much sorrow. triable. and
disappointments in )our lose affair, and that 3m,
had some very serious I've affairs, and opplaticil
Iles for marriage around your 19111. 21st. 2.tril
25th years, (she died in her 20th year--Kil lion
ver you can thank pia lucky Stars that you liasi

'lever as yet married. as sou would have ' ..eii
separated or divorced. and I should advise sou t

if posible, to remain single. unless you haft.
good day ..11.1 !tour set, civil for your mai
.'s such would la ii notch of the troll

licrWiSe indiestril Ito oecor in married life.
I find that you Brill have another very s,ii..,,.

luee affair. mid goo d milmrtlItlit) for marriag,
during the iiiii of thi year, or the Winter m
I'27 (iii the spirit :cot IT: Ed I

Your lucky months .,ill s be from Decem-
ber 23rd to January 18111 (.lied banal v 9- Ieril
:toy het:men-Ed) February Int li to Nlai ch 19i
.pril 19th to 'Allay 21 . lcstitst Septembel
2211.1. and October 2.tril to Novi tido r 21st, and
on should ah, :13 s choose these periods for any of

y our most important undertakings. and :asap
born in these periods would lie your best friends.
and affinity, or the mat harmonious for you in
love affairs. and marriage.

On looking op your tiostiretc for this rear of
1926. (;'ell, welt -1,AI I Ma that there is quite a
mixture of t: :..I and evil in .tore for 3,11. 110W
ever during the Summer. and Autumn 111011111S.
you will profit through brilliant schemes. and
will benefit greatly through the opposite sex. and
the inane, and in Iiit e affairs, and will be more
popular. and sociable than usual, and will iwer
come adversaries, and will receive much honor.
credit. benilit, preferment. and success, if omit

advanceiiii it in position. and will benefit through
pleasures, and much benefit is indicated throogli
or tii ymir 1 OM itTS. mid through friends, especial
ly powerful. influential- literary, and scientitie
friends, and you will realiye corer hopes and wishes
through such friends in particular.

I)ttring the Summer 'moults, you should then
guard against financial and business troubles.
extravagance. heavy financial reverses. and los,e
by fire, robbery, nr systematic robbery. if not
trouble and loss through properly matters, also
legal matters. however. you n ill make some very
radical changes. and Malley.. which will be for
the hest. (Anythisip else.'-lid)

During the late Summer. and also during the
Autumn months. much triable. or loss is indicated
through or to any brothers. or sisters you may
have, also throng!' neighbors. letters. or writings.
and traveling by railway. or auto. and in done.-stie
affairs.

You should look well to whatever vott sign a
write, and be careful in making changes. and
journeys. and guard against tire in the home. (And
ter paid $5.00 for this!-E41)

During the .%titunin Its. you will have a

eery serious love alTair. and good opportunity for
marriage. if not become. engaged or he Married.

1927.
Throughout this year. you will cilia much

better health. and 'e peace of mind than usual,
also heavy financial bench's. much liberty. ph asurc.
success. and prosperity.

Vim will also benrlit through friends, and the op
posite sex. and in domestic affairs. and yoll will
realize your hopes and wishes, and profit through
brilliant schemes, and he more popular. and soci
able than anal.

During the Winter months. if you are still
single. coo will have a very scrim': hive affair, mid
grand important, for marriage. if not he marr.
Your morals will be les-Med. and you will b.

through something connected teeth tither
Church, publishing, or a.h'r,tisings, s,

rt &tot,. and traveling by watt r. however, n

ti male. or loss is indicated through or to relat
and through something c with either
grace, lorimerts matters. or through people
in such. r,,,, avoid tmdergrii111141
and traveling ill -MM. and going in or 'War Intldic
buildings in the course of erection.

[hiring the Spring month:. you 3611 enjoy very
bear, financial l.e tic tits, untrh liberty. and pr..
sperity, and much b. ilea is indicated through or to
relatives, also 1111'01101 neighbors, letters, or writ

alld traveling by railway. auto, and hi
domestic affairs.

Miring the Summer months. 3mtr p'easures
lie greatly handicapped. soil you should .

speculative ventures, and havardmus gauss.
chance.

During the late Summer. and early Autumn.
won should take a good blood and ni rye tonic. and
guard against serious illness, accident. or operation.

red also stomach. bronchial. and kidney trii11111e.

ilertmlls complaints. and lire. burns, cots, wilds.
or bruises, omitted 17:0 or three Minos-F.1)
:111.1 much trouble or loss is then indicated through
or to relatives no your father's side also through
servants. or inferiors. if not through small
animals.

Ever notice?
SOONER. OR LATER most men reach a point,

in everyday matters at least, whcre price
is no longer all-important. They begin to
look around for "something better." And
it is by no means an accident that just
at this poi -it so many men turn to Fatima

"What a whale of a diferenee
just a few rents make"
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"NOVELTIES"

,V0 'El, TIES
contains 116 Pages, hundreds
of illustrations and is pub-
! ished in the big magazine size

9 x 12 inches.

How to
Make them

Almost every home has an
old clock around-Do you
know that a great many sur-
prising, fun making, and
useful novelties can be made
just from the old springs,
the gears, etc.

NOVELTIES, the new
book, compiled by' the staff
of SCIENCE & INVEN-
TION shows you how to
make hundreds of wonder-
ful Novelties, mostly out of
old scrap things laying
around the house. I16
Pageg, in this book, show
pictures, diagrams and ex-
planations of remarkable,

interesting things to make in your spare time.
Every page has a big, wonderful surprise for you. There
is no end to the simple, magical things you can make at
home.
It is sold on all newsstands. Buy your copy now. If your
dealer cannot supply you use the special coupon below.

50c On All Newsstands
EXPERIMENTER PUB. CO., Inc..
53 PARK PLACE, NEW YORK

Gentlemen: --I am enclosing 50c for one copy of
NOVELTIES as advertised above.

NAME

ADDRESS

CITY. STATE

If you cannot obtain a
copy in your locality
use this coupon-

EXPERIMENTER
PUB. CO.,

53 Park Place, N. Y.
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M. gives decimal equivalents.
littered and numbered drill and
too SIZCS.

More than 110.000 sold. more
11.0 2000 unsolleltated te,t1-
meMalq. Toe Engine -ill' liled

are on stile finished aluminum and are crease and
oateipt.oif. Diam,ter I". Price with In,trurtInn MN*.
A1.50. Pocket rallying rate. 50e extra. ('ash or C 0. T.
earalorne t, ep. III.,11eV !met: If too are not sotkfleil
GILSON SLIDE RULE COMPANY. . NILES. MICH.

KENILWORTH INN
Asheville, N. C.

Comfortable rooms-best sports.
Excellent food.

REASONABLE RATES
Write for Booklet

ROSCOE A. !slARVEL. Mallager
The HOME of HOSPITALITY

"In The Land of The Sky"

GENUINE "VALET" Auto -Strop RAZOR FREE
For $1 you can get "Ituo NEws"-Radio's Greatest Magazine for

5 months-and also FREE -1 VALET Auto -Strop Razor.
Send $1 Today to --

EXPERIMENTER PUB. CO., Inc. :: 53 Park Place, New York

During the early Autumn month.. guard against
public enemies, quarrels. legal trouble. reverses
and trouble or loss through the public. atpl :he
opposite sex.

During the late Autumn. you will be in danger
of bereavement, and should guard against los-es
ity tire, robbery, or systematic robbery. also guard
well any plans, or secrets. you may possess or
such will become exposed to others. who will p -o
tit through same. Also avoid religious arguments.
and guard your morals, health and temper. and
much trouble, or loss is indicated through soire-
thing connected with either the Church. publish-
ing or advertising. science. creditors. and trav,:1-
nig by water. yet. you will receive much honor.
credit, benefit and success if not advancermit iu
posit iuu.

Your truly,

GM/NIR
(Signed) Prof. G. Meyer

Scientific Astrologer;
Thus, at one and the same time we find

that the young lady is a martyr to duty and
her home, and is good-hearted and yet she
is cold, unfeeling, selfish and frivolous. She
will have narrow escapes from death. illness
and operation. Escapes?-She should guard
against serious illness and kindred com-
plaints, and fire, burns, bruises and animal:.
including relatives on her father's side. ser-
vants and other inferiors, (pardon the toit-
Ed) and yet she will always he healthy.

Please note the facts that the subject died
January 9th, 1919.

Her lucky months are from December
23rd to January 18th, and again we reiterate
.he (lied on January 9th.

She should always choose these periods for
her most important undertakings. Well. is
not death an important undertaking? Per-
haps the astrologer was right. Please re-
member that we are quoting directly from
the horoscope. There are others that we
could quote from but this one is infinitely
more subtle. The claims are not as brazen
as those of some other astrologers.

Again looking through the manuscript we
also find that the subject will be cool, calm

and is peace-
ful, slow to anger and a forgiving and a
generous enemy, which statement is directly
contradicted by the statements that she is
furious, sarcastic, bold, daring, unfeeling,
dictatorial, spiteful and vindictive.

We note she will lead a checkered and
romantic life and will travel, yet she loves
the country, mountains and quiet restful
places and is very shy.

Further she is cold, unfeeling and at the
same time good-hearted, sensitive, and senti-
mental.

She is haughty yet lonesome.
The manuscript tells us that she is shy,

modest and reserved and also that she was
born to lead, command, had executive and
oratorical ability and personal magnetism.

These factors must befit one individual or
another. An individual cannot be born to
lead and at the same time be easily lead be-
cause she is too trusting. She must do one
or the other. She cannot be sly and too
trusting; she cannot possess personal mag-
netism and yet be lonesome; she cannot be
unfeeling and yet sensitive.

Is there anyone in this country who can
show us how a young lady can he tactful and
possess diplomacy and yet be uppish. haughty
and sarcastic? Call anyone show us how a
cautious, skeptical, suspicious and mitrust-
iul girl can he easily lead because she '-
too trusting and over -affectionate? Or per -
hap: someone will come forward and
it. how a capricious. frivolous girl must fight
for her rights, work hard, he persistent and
show perseverance and tenaciousness? Then
we have that case of the timid individual be-
ing a horn leader, dictatorial and command-
ing.

Human beings are vain. They like to he
told things which please them and naturally
when an astrologer tells you things which
are 50% true you think he is wonderful. The
human being doesn't stop to reflect or con-
sider that that astrologer has made just as
many statements which are 100% incorrect.
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We did not fake the statements in above
paragraphs. They are found in the horo-
sc,pe. You can find them by jotting down
the adjectives as you go along and then
match one against the other. You will find
that there are many more contradictions
than those which we have given you.

The statement still rests that there is noth-
ing in astriibigy; that it is buncomb, pure
and simple; that only one-half of the state-
ments and probably not even that many will
fit any individual case, and not only will
they tit that case in particular but all cases
in general. Why do not these astrologers
warn of a possible death? Why did the
astrologers not tell us of the next step in
the eventful life of 20 -year -old Richard
Reese Whittemore? \\'e should like to
change the definition of astrology to read:
Astroli /gy-a pseudo -science entirely dis-
credited. It is pure bombast, nonsense, but
was the livelihood of quite a few who
catered to the credulous -minded, to those
who would like to get a glimpse into the
future by unscientific and unethical systems.

(More anon)

Model Department
page 51r,
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Rules

for Model Contest
I. A handsome trophy cup engraved with
your name, will be awarded as the prize for
the best model submitted during the month.
The decision of the judges will be final and
will be based upon. A-novelty of construc-
tion ; B-workmanship : C-operating ef-
ficiency of the model as related to the ef-
ficiency of the device which the model simu-
lates. and D-the care exercised in design
and in submitting to us sketches and other
details covering the model.
?. Models of all kinds may be entered.
They may be working models or not. ac-
:ording to the subject that is being handled.
3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable. Models made of
matches should not be submitted to this de-
partment but should go to our Matchcraf
Contest Editor.
4. Models must be submitted in all cases.
Good photographs are also highly desirable
and where the maker does not desire the
model to be taken apart. legible drawings
with all dimensions covering parts that are
not accessible must be submitted.
5. Models should be securely crated and
protected against damage in shipment and
sent to us by parcel post, express or freight.
prepaid. Models will be returned when re-
quested.

5. Models for entry in any particular con -
lest must reach this office on or before the
25th of the third month preceding date of
publication. For instance, models for the
November contest must reach us on or be-
fore the 25th of August.
7. Address all entries to Editor Model De-
partment. c 'o Science and Invention Maga-
zine, 53 Park Place, New York City.

------- "-TII^----T-Nr-.^-
ODD AND UNUSUAL

PATENTS
Part II.

Will appear in November number.
Lack of space in this issue prevent-
ed its appearance this month.

You can't afford to miss the No-
vember number! It will contain
articles on a great variety of new
scientific subjects told in pictures
and stories.

You'll give the gang a surprise with
your up-to-the-minute Multicolor Mec
cano outfit. No more colorless, dull
models for you. This is the day of the
new Multicolor Meccano.

565

Xow. you,
can build models
tn colors

You've never seen anything like it, fellows-this
new multicolor Meccano. Part after part gleams
with brilliant colors, that's why the models you
build are so realistic. And all of Nleccano's
famous engineering quality is still there.
We wanted the best colors, so we selected Duco,
the s:t me that is used on the finest automobiles.
It will not crack or peel, and Duco-finished parts
cannot rust.
Building with Meccano is dead easy-no study is
required. Build your models in bright colors-
you can do it only with the new

ux_xxicioLoyie,

M)iCCA,H0
Send for This FREE Book

The Nleccano Magazine-it tells all ilk ,111 all has many
features. Stories, contests. new ramie's, puzzles, etc. Sent free for

sour ,.crone addre,s.

MECCANO COMPANY, Inc. Dept. J-1, Elizabeth, N.

$ Down and You Can Bud'

Any WITTE Engine'
From 11/2 to 7 H -p.

To Prove that this "super -
powered" one -profit, light
weight WITTE will save r>-_
you one-half the time, la- __------ --- 
bor and cost of any job on e Meet Modern Engine
the place, I guarantee it to do the work
of 3 to 5 hired hands. Burns Kerosene,
Nearly a Year to Pay Gasoline, Gas -Oil,

No Interest Charges-Scrap the Old One- Distillate or Gas-
Pay a Little of It Down on the New WITTE YET DELIVERS 25
Wall my generous terms my engine p.rys for itself. Increases farm or MORE POWER
profits $500 to $1000 a year. Thousands say the WIT7E is ten Cheapest to operate a n d
years ahead of any other make-simple and trouble -proof at rock- guaranteed for a life -time.bottom, direct -to -you prices. Completely equipped with WICO guaranteed for a life -time.
M agneto,square,protected tank.die-cast remova pie bearings,sged No cranking required. Corn-

,,,i power regulator and throttl ing governor. All sizes Di to 30 -P. pact and easily moved. Balanced

FREE Write today for my big, new illustrated book and
fly -wheels with throttling governor

full details of my guaranteed offer. No obliga- that saves money. Fifty New Feat-
, qi, absolutely Free. Or, if interested, ask about our Log and ures-Write Me Today-a post
free Saws. 3 -in -1 Saw Rigs or Pump Outfits. ED. H. WITTE card will do.

Witte Engine Works 37557 Witte1pireBLII:Vm,g. KAnrsraos,pCritgy4,hiplisa:

3753 Witte Bldg., San Francisco, Calif.
Quick shlpsneste also made from nearest of these warehouses: Minneapolis, Minn., Atlanta,
U. , Trenton. N. J., Richmond, Va., Tampa. Fla., New Orleans, La.. Dallas. Tex., Laredo, Tex., Den-
,er, Colo., Billings, Mont., New York, N. Y., Albany, N. Y.. Bangor, Me., Portland, Ore., and Los
Ange.es, California.

J.

BIG RADIO BARGAIN
BOX CONTAINING OVER $4.00 WORTH OF
MISCELLANEOUS RADIO PARTS, AS LISTED-

WHILE THEY LAST --
These boxes have been made up from our surplus stock which we desire to dispose of before
our Fail Radio Inventory. The $1.00 price will move them quickly because of the tremendous
value. Of keen interest to radio fans. set builders. experimenters. etc. Act promptly-the,

supply is limited!

EACH BOX CONTAINS THESE ITEMS:
1 Rheostat

1 Socket
1 Phone jack
2 Mica Grid Condens-

ers
I Mica Phone Con-

denser
I Mica By-pass

condenser
I Paper Type

Condenser

1 .0025 Bypass
Condenser

25 Switch Points
10 Comp. Knobs
2 Sliders
1 Comp. Dial
50 Asst. Screws
I Westinghouse

Grid I.eak

20 Asst. Binding
Posts

I Tested Goldite
Crystal

2 Tested Galena
irrs-scans

I Pro retain Tube
2 Porcelain

Knobs

124 Pieces, worth
over $4.00. for $1.00

The NEWMAN-STERN CO
The Newman -Stet is Bldg.

CLEVELAND - OHIO
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erodyne Boo
The greatest book of

superheterodyne
cir-

\ cults, information
and

these great receivers

-z-S-BilefignenterShmPi EW 13)10%

MAGAZINE
517.E. lc 12 INCIII

On Alt
Newsstands

\

data ever compiled
on

Now I --a veritable encyclopedia
on ALL

existing forms of superheterodynes,
giv-

ing the step-by-step
advancement

from

the first, early hookups
to the very latest

and finest Super -Receivers
of today.

All kinds of wiring diagrams
on all the

well known Supers.
Notes on advanced

hookups
and constructional

improve-

ments with drawings.
Valuable informa-

tion including
all patents covering Super-

lnfInformation
and data without end. Just

Heterodynes.

the book for every man who owns a super

or who wants to install or construct
one

of these powerful sets.

Get your copy today -- from

or newsdealer,
or

any radioecial coupon below.
use the sp

1001 RADIO
QUESTIONS & ANSWERS
Meet Your Radio Problems and

"RADIO NEWS"
AMATEURS HANDIBOOK

Read the Best in Radio

500 RADIO
WRINKLES

Get More From Your Receiver
Use This Big Book Full of Shortcuts,

Beat Them
Radio Engineers Spent 7 Months to

Selected Radio Articles by the Most
Eminent Radio Engineers

Hints and Practical Ideas
A big book full of short cuts, hints and

Give You This Valuable Book
A brand new hook filled to the brim with

116 pages, 300 illustrations, large size
9 x 12 inches

practical ideas. The 500 RADIO
WRINKLES BOOK is a very comp' e-

a priceless array of selected Questions The "RADIO NEWS- Amateurs' pensive compilation of the best time
and Answers that are necessary to Handihook is a large llt, maga- and money saving hints that can be ef-
everyone in the construction, care and

page
book containing a wide, varied fected. Under fifteen separate and dis-

maintenance of modern sets, including
zinc size
and selected array of the fin- tinct headings, the entire field of radio

information on hundreds of simple and
carefully

helpful radio articles that apparatus and instruments has been cov-
complex circuits in common use today.

est and most
have appeared in the pages of Radio's cred in simple. understandable language.

Contains 116 pages, 300 illustrations and Greatest Magazine, RADIO NEWS. Contains 116 pages, 300 illustrations and
is published in the large Magazine Size is published in the large Magazine Size

9 x 12 inches. NEW 2nd EDITION. 9 a 12 inches
PRICE 50c PRICE 50c PRICE 50c

IF YOUR RADIO OR NEWSDEALER CANNOT SUPPLY YOU USE THIS COUPON

EXPERIMENTER PUBLISHING CO., Inc.,
I 53 Park Place, New York, N. Y.
I Gentlemen:-Enclosed find $ for one copy of
I [1 SUPERHETERODYNE BOOK ID 100 I RADIO QUESTIONS and
I ANSWERS El AMATEURS' HANDIBOOK 0 500 RADIO WRIN-

KLES.

NAME
ADDRESS

I CITY, STATE

These and other big books of the Ex-
perimenter Publishing Co., on various
interesting and helpful subjects are sold
at all newsstands throughout the coun-
try-ask your newsdealer to let you see
them.

EXPERIMENTER PUBLISHING CO., Inc.,
53 Park race - - - New York, N. Y.
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ATTENTION!
The Ross Radio ring is a min-
iature crystal radio receiving
set. Wear it as a ring-use
it as a radio. With a phone
and""aerial brings in local sta-
tions clearly and distinctly.
Results guaranteed or money
refunded.

PRIC6: nOc. POSTPAID

AMERICAN BAZAAR, INC.
Radio Department

640 BROADWAY, NEW YORK CITY

THERE ARE RADIO BOOKS
and Patterns on all Radio Problems
and Circuits. Write for FREE List.
THE CONSRAD COMPANY
53 PARK PLACE : NEW YORK

Important Things Inventors
Should Know

Ily LEO T. PARKER

ENERALLY speaking, all inventors
are interested in making money. It
is true that many persons have earn-
ed large sums of money through

patents without understanding much about
the basic laws that relate to them, but there
are various simple rules of arriving at a
reasonably accurate conclusion whether a new
invention is destined to be profitable from a
financial standpoint. The amount of profit
derived from the sale of each article is im-
portant. The period of time over which the
popularity of an invention is likely to col.
tinue is also worthy of consideration.
instance. many articles are salable only so
long as a particular style or "craze" is in
vogue, or until an early change of conditions
makes its further use undesirable. Another
very important thing that is often overlooked
is whether the invention is salable throughout
the year. Some articles can he sold only
during the winter and others must avait for
summer se.ison. A seasonable invention ma,
not be desirable, particularly because a com-
pany organized solely for that business must
necessarily survive a considerable portion
each year without incoming revenue. In or-
der that seasonable inventions prove profit-
able sources of incomes, quite obviously.
they must be unusual selling features (!tiring
the short period they arc salable. However.
sometimes firms that specialize in general
products can be induced to market a season-
able invention, and this class of concerti,
very often are the only ones which can satis-
factorily promote the sale of such articles.

The general structure of an invention, also.
must he considered. That is, whether of a
complicated nature. It is tote
many of the most complicated pieces of
mechanism. such as the air brake, the linen -
type machine, printing press, and others.
have proven unusually profitable for the in-
ventors. On the other hand, so -me of the
ith,st simple ideas have made millionaires of
the originators almost overnight. In fain.
many simple and useful articles enjoyed a
steady public demand all of the year round
during the complete 17 years' life of the
patent, and they, of course. arc profitable
inventions.

The universal adoption of an invention. ir-
respective of its simplicity or small sellin_
price will result in a princely income to the
patentee. There is at least one important
advantage of patenting a simple invention
and that is, even if the inventor is not suc-
cessful in obtaining an outright purchaser
of the patent, he can market it himself with
a small investment and if the invention is
accepted at all favorably by the public a
comfortable income can be independently
realized. But if the device is complicated
and no firm can be interested to purchase
the patent or manufacture it on a royalty
basis, the inventor who has limited finances.
always has difficulty to realize income from
his labors of designing the device.

The possibilities of voluminous sales of a
patented article should not be overlooked.
For example. an individual once invented a
very desirable article for use in peniten-
tiaries, but inasmuch as the device sold at
a low prise and only one was needed in
each penitentiary, even though he actually
was successful in selling the invention to
more than one-half of the prospects !n the
United States. he realized only a small
amount of money from the patent. The in-
vention practically was a failure so Far as
the profits derived from it are concerned.
If this inventor had carefully considered his
invention from all angles he would have
saved himself trouble and labor which may

! have been utilized in perfecting and market -

Aviation
Brings Quick
Success
TO young men of daring no other

held of work offers such a fascina-
t'on, such high pay, nor such oppor-

tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to
get in.

Amazing Opportunities
in Airplane Industries
In the automobile industry and in the moving

picture business hundreds of men got rich by
getting in at the start. They made their success
before others woke up. Today, these lines offer
no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study-it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.

One student, S. F. McNaughton, Chicago, says:
"Your lessons are like a romance, and what

is more, after one read-
ing, the student gets
a thorough understand-
ing. One never tires of
reading them." James
Powers, Pa., another
student, says, "I am in-
deed surprised that
such a valuable course
can be had from such
practical men for so
little cost."

Fascinating-Daring-
Big Paying
Prepare Now for One

of These Positions
Aeronautical Instructor

$60 to $150 per week
AeronauticalEngineer

$100 to $300 per week
Aeronautical Contractor

Enormous profits
Aeroplane Repairman

$60 to $75 per week
Aeroplane Meckaeicien

$40 to $60 per week
Aeroplane Inspector

$50 to $75 per week
Aeroplane Salesman

$5000 per year and up
Aeroplane Assembler

$40 to $65 per week
Aeroplane Builder

$75 to $200 per week

Personal
Instruction

by Experienced Men
Men who have had ac-
tual experience give
you personal attention
They select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book-Now
Send coupon below for New Book, just out, "Op-
portunities in the Airplane Industry." It is in-
teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books-
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave.. Deot. 1427 Chicago, Ill.

I

American School of Aviation
3601 Michigan Ave., Dept. 1427 .Chicago, Ill.
Without any obligation. rend me your Free Book.
"Opportunities in the Airplane Industry". also infor-
mation about your course In Practical Aeronautics.

Name..

Street.

City State
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SPECIAL SUBSCRIPTION OFFER
116 PAGE BOOK GIVEN FREE
WITH EVERY SIX MONTHS'
SUBSCRIPTION TO 4*

C,CTOBER

25 Cents

tOttt0 by MUCCI GEORISBACK

THE RADIO BURGLAR
ALARM

fl ,,C, AI

RADIO'S GREATEST MAGAZINE
RADIO NEWS, with its 240 pages, is the largest radio magazine

published. It is the outstanding authority in the radio field, carry-
ing more new developments, more hookups and more news than any
other radio magazine.

RADIO NEWS carries in every issue more than a dozen separate
departments that cover every angle of the great industry from the
beginner to the professional broadcaster or ship operator.

RADIO NEV.'S has been radio's greatest magazine since the very
beginning of radio broadcasting.

(Regular Price $2.50 the Year)

SEND ONLY SI FOR SIX MONTHS SUBSCRIPTION AND
GET A COPY OF "HOW TO MAKE IT" FREE.

EXPERIMENTER PUB. CO., Inc.
S3 Park Place, New York, N. Y.

Gentlemen: I enclose $1 for 6 months I
subscription to RADIO NEWS and our
FREE copy of "110W TO NIAKE IT "
Name

Address

Inv. Sri?

FREE
This Big 116 Page

Illustrated Book

"HOW TO
MAKE IT"

Building your own
home furniture, cam-
eras, radio cabinets,
sport devices, etc., is
easy if you know
what materials you
need, and have an il-
lustrated explanation
on how to proceed.
Then too, you can

save a good deal of
money by making
these valuable things
yourself.

"How to make it"
a big book compiled
from the great mag-
azine "SCIENCE &
INVENTION." is
full to the brim with
hundreds of up-to-
date things to make
at home. Things that
can he made by any
man with only a few
simple tools.

Every home in the
U. S. should Lave one
of these hooks bandy-
worth its weight in gold.

116 Pages
200 Illustrations

Size 9 x 12 Inches

Published and Distributed by

The Experimenter
Publishing Co., Inc.

I 5,5 Park Place, New York, N. Y.

150 RADIO HOOKUPS
\ more could you ask of the very finest. selected hookups
snot popular today. Each one completely explained and fully
illustrated so that a complete receiver can be constructed from the
information. No out-of-date hookups-all the finest and best in
common use today.

Don't miss this opportunity-All Radio and news dealers have fresh
ones Now. If there is no dealer near write 11A direct enclosing

?:t5.

Price 64 Pages, Illustrated.
Large Size, 6 x 9 Inches

2 Sold on all newsstands. If your newssdealers
cannot supply you, order direct.

We pay postage charges.The Copy
CONSRAD COMPANY, INC.,

o4 CHURCH STREET :: NEW YORK CITY, N. Y.

ing an invention having far better prospects
of a large volume of sales.

Many of the most successful inventors arc
keen observers who take advantage of all
opportunities. Some of them work solely
I:, improve newly discovered arts before a
multitude of other inventors are endeavor-
ing to accomplish the same thing. On the
other hand other successful inventors simply
have confidence in their own ideas and
not hesitate to spend the required m at.y
to pr.,mote them irrespective of the kinds
of inventions already patented. The inventor
tvho selects a comparatively new field in
which to make improvements, no doubt, is
more likely to patent valuable things thint
the individual who tries to invent something:
new in machinery or other apparatus that is
practically perfected, although of course
there is room for improvements in all lines.
An average individual may find it necessary
to spend many months in diligent study be-
fore he th.roughly understands the mechan-
ism of a locomotive, and yet he may con-
ceive a very valuable improvement at firs:
glance. Every now and then our attention
is attracted to an inventor who almost in-
stantaneously gained wealth and fame
through a simple improvement of a compli-
cated piece of mechanism with which he is
less familiar than many other persons. Un-
questionably it is the idea that counts.

More.ver numerous inventors have het
made rich by accident, so to speak. Not 1.-4!
ago a United States patent was issued nn an
anti -theft device for aeroplanes. Such an
invention is practically useless and worth-
less today. but if perchance someone perfect;
a safety device by which aeroplanes arc
made a popular means of tran:portation this
inventor holds a basic patent from which hn
may receive millions of dollars in royalties.

Actual cases are numerous where seemin:z-
ly unprofitable and useless invention: are
made popular and come into great demand
through an unIcioked for change in circum-
stances. But sometimes the apparently ::c-
cidental popularity of an invention is fore-
seen by an unusually observant inventor who
believes the change will take place.

About fifteen years ago a certain for-
eigner who resides in New York obtained
a basic patent on a popular improvement on
automobiles. At the date the patent was is-
sued the invention was advanced far be-
yond the existing needs and conditions. butt
after a few years the automobile industry
grew up to the invention, sn to speak. and
a certain automobile manufacturer was very
anxious to secure the patent rights of the
once apparently worthless invention. hut its
inventor could not be located. A thorough
search was instituted by leading detective
agencies in this country and abroad, but
without avail. The inventor has never been
found although he is thought to he alive.
As time passes the term of the patent grows
shorter until now it has but a short period
to run before its expiration. The present
rights to this patent are worth many thou-
sands of dollars and the amount of cash
which the inventor might have received for
it a few years ago is beyond accurate esti-
mate. This inventor probably became dis-
couraged and concluded that his invention
was worthless and has forgotten about it.

Very often a new thought is an accidental
occurrence. Howe. the inventor of the sew-
ing machine, which netted more than rust
million dollars in royalties, worked from an
idea which he received while sitting idly
watching his wife make a child's dress. He
was a laborer and testified in later court
proceedings that he mentally compared the
slow movements of his wife's fingers when
making stitches, with the rapid reciproc:l
movements of a hammer machine which he
had seen in operation. With the idea once
in mind he determined to make a sewint
machine for his wife's own individual use.
not think:re at that early time that it might
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Build Your Own Airplane
Blueprints and Material Now Ready

for Builders
EASY TO BUY EASY TO FLY

The LINCOLN SPORT PLANE

100 Mil, Pro- i'1,11. with
30 H. P. Engle,. Seee.si
Sale an Complete Set of
Parts.

The LINCOLN MONOPLANE

Real performance in a light Monoplane. Blue
Prints are life size. A Motorcycle engine w11
give this plane real performance.
OUR NEW AIRCRAFT INSTRUCTION
BOOK FLIGHT tells you how. Blue Prints of
',nth planes nn special sale NOV' Send 2;e

17 illustrated book and constructi.o detai...
Write today?

LINCOLN STANDARD AIRCRAFT COMPANY
Dept. A 1 LINCOLN. NEBRASKA

MINIONS
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Whole it as a
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eon

RESHAPE YOUR NOSE!
You can surely and safely mold your nose to

beautiful proportions with the
AnITA nosE ADJUSTER

napes while you sleep or work-painlessly,conlf.,rta,'...
Results speedy and guaran:red.
Physicians praise it highly.
No meta/ to harm you. ly

FREE BOOKLET
points way to facial beauty and
happiness. Writs for it

The ANITF1 co Vd
r1r;i1IANITA PIM. DePs 1073 Newark,. N.J.

AXEL CHRISTENSEN
(famous Vaudeville and Radio Star)

Will Teach Yon
JAZZ PIANO PLAYING

IN so LESSONS
Flia wonderful malern has mad. tiviusandr
f aucceasful pianist* ainc 190.1.
Morels  " "ChilatensenSch.s.1 In nearly

ity me your ph- mi for local
addrem-or lesson@ 'given by mail.

SZNIIPORWRZE 1100KI.ST
GET AXEL'S COMP EEEEJAZZ I NISTRUCTION BOOK, Maiming
how to" Jars Up"any tuna, with new bralak,f ells. bass and chord
murk, from your local teacher or not postpaid for f2.

PIANO TIACHZASs
erZcn tiO:opp.rtunitp-wrtaukktite:peos;:n

CHRISTENSEN SCHOOLS OF POPULAR MUSIC
Suite 440 20 E. Jackson Bled.. Chicago

PIMPL
Cleared Up-often in 24 hours. To prove
you can be rid of Pimples, Blackheads, Acne
Eruptions on the face or body, Barbers' Itch,
Eczema, Enlarged Pores, Oily or Shiny Skin,
'imply send me your name and address today-no
o cbligation. CLEARTONE tried and fisted In over

100.000 coo-used like toilet water-I, simph magical In
oionsot results. lids ran repay the favor by telling your
siends; if not, the los. 1. mine. WRITE TODAY.

E. S. GIVENS, 468 Chemical Bldg.. Kansas City. Mo.

eel

Print Your Own
Car,ls. Stationery, Circulars. Paper. etc. Save
1111/111'y Print for others, big profit. Complete
,.it tits ttl.e5 Job press fl I. 425. Rotary Sit,. All
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Metal Arts Co.. Inc -7723 South AvaReehester.N.Y.

prove a profitable machine to manufacture
and sell. But it was not long before keen
business minds offered financial aid to the
inventor of such a labor-saving piece of
mechanism.

The facts prove that the first model of an
entirely new invention seldom operates with
such success, but to obtain a valid patent
the patent laws merely require that the de-
vice is operatable. For this reason, inven-
tors should not become discouraged because
their working models operate cradely. Basic
patents may be obtained on crude models and
the patentee may exact royalties from manu-
facturers of later improvements,

Very often individuals spend consider-
able time and money in perfecting an in-
vention on which they expect to obtain a
strong patent, and later learn that someone
else already holds the basic patent.

Wise and experienced inventors never
proceed blindly to spend money experiment-
ing and making models and then file an ap-
plication for a patent. without first search-
ing the Patent Office records. Consider-
able time, money and disappointment will be
saved inventors who adopt this method. It
is far better to learn at once that a device
is old and unpatentable than it is to waste
valuable time and much money with high
expectations which are later shattered. On
the other hand a "search" is discouraging
to a person who has invented a very valu-
able improvement and who may decide not to
proceed to patent the invention, because
certain apparently similar patents are found.
Sometimes improvements on old and well-
known devces are more valuable than the
original and basic patents. This is true
particularly because of the fact that consid-
erable expense and difficulty may be experi-
enced in introducing and es:ablishing the
usage of an entirely new thing, whereas an
improvement of an already popular product
is at once recognized as being valuable and
the users of the old device may be readily
influenced to purchase the improved inven-
tion. A great volume of sales can then he
quickly effected without much expense. For
these reasons all inventors should very care-
fully examine the patents found in searches
of the Patent Office records before deciding
not to r;,tent the invention. Furthermore, it
should be remembered that a valid and strong
patent can be obtained on a combination of
old and well-known elements, provided, of
course, new and useful results are accom-
plished by the unitary functions of the struc-
ture comprising the old elements.

TELEPHONE IMPOSSIBLE!
Here is an interesting clipping from a

Boston newspaper published 61 years ago:
"A man about 46 years of age, giving the
name of Joshua Coppersmith, has been ar-
rested in New York for attempting to ex-
tort funds from ignorant and superstitious
people by exhibiting a device which he says
will convey the human voice any distance
over metallic wires so that it will be heard
by the listener at the other end. He calls
the instrument a 'telephone' which is ob-
viously intended to imitate the word 'tele-
graph' and win the confidence of those who
know of the success of the latter instru-
ment without understanding the principles on
which it is based. Well-informed people
know that it is impossible to transmit the
human voice over wires as may be d,.ne
with dots and clashes and signals of the
Morse Code, and that, were it possible to do
so, the thing would he of no practical value.
The authorities who apprehended this crim-
inal are to be congratulated, and it is to he
hoped that his punishment will be prompt
and fitting, that it may serve as an example
to other conscienceless schemers who enrich
themselves at the expense of their fellow
creatures "-Contributed by Lewis Braden.

YOU ARE BADLY if you lack
HANDICAPPED HighSchool

training.
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can remove it. Let the American
School help you.

FIT YOURSELF FOR A
BIG FUTURE This course,
which has been prepared by some of
America's leading professors, will
broaden your mind, and make you
keen, alert and capable. It is com-
plete, simplified and up-to-date. It
covers all subjects given in a resident
school and meets all requirements of
a High School training. From the
first lesson to the last you are care-
fully examined and coached.

USE SPARE TINE ONLY
Most people idle away fifty hours a
week. Probably you do. Use only
one -fifth of your wasted hours for
study and you can remove your
present handicap within two years.
You will enjoy the lessons and the
knowledge you will gain will well
repay the time spent in study.
Check and mail the coupon NOW
for full particulars and Free Bulletin.

American School
Dent. H -726

Drexel Ave. and Seth St.. Chicago)

American School
Dept. H-726 Drexel Ave. 64 58th St., Chicago
Send me full information on the subject checked
and how you will help me win success.
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"I know
he'll make good"

"I picked him because I know I can
depend on him to handle more im-
portant work.

"He hasn't been here nearly so
long as Tom Brown and Bob Adams,
who thought they ought to get the
job, but he knows ten times as much
about this business.

"Why? Because he's trained! Be-
cause lie studied and prepared him-
self for this very promotion while
the other men idled away their time.
I wish I had more men like him."

Why dcn't you study and get ready top? We'll be
lad to help you If you will only make the malt. .And

the way to tin that Is CUM'.
('boner the wink you like hest In the coupon to low;

then mink onnut inail It to the 'mein:aim:a Cm respell -
.1. nee ghouls today. This (hairnet 0111i:tale you In the
Vast, hut it still bring you information that will help to
snot you on a successful career. This is your oppor-
1,41ity. Don't let it Slip by.

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6I68 -E, Saanton, Penna.

Oldest and Iowa correspond. nee schools in tie tepid
Without cost, please tell me how I can qualify for the

position or in the s,,bJect before 'Mach I have marked au Zit:
BUSINESS TRAINING COURSES

Business itlanagement Salesmanship
Industrial Management. Advertising
Personnel Organization .Better Letters
TraMc Management Show Card Lettering
Business Law Stenography and Typing
Banking and Banking Law (Business English
APealtancy (including c.P,A, ) Civil Service

.1Nicrodson Cost Accounting Railway Mail Clerk
Bookkeeping Common School 8111441dg
Private Secretary_ High School Subjects
Spanish PI French Illustrating

TECHNICAL AND INDUSTRIAL COURSES
7Electrical Engineering Architect
DElectric Lighting lArchitects' Blueprints
]Mechanical Engineer Contractor and Builder
1Rechanical Draftsman Architectural Draftsman
Machine Shop Practice Concrete Builder
Railroad Positions Structural Engineer
Gas Engine Operating Chemistry 0 Pharmacy
civil Engineer Automobile Work
Surveying and Manning Airplane Engines
Metallurgy 0 Mining Agriculture and Poultry
Steam Engineering ID Radio Mathematics

Name
Street
Address

city State

Occupation1/ gnu reside in Canada. send this roupos to the fetterna-
siosal Correspondence Schools Canadian Limited. Montreal

1

TELESCOPES
Amateur astronomers, here is an oppor-

tunity to own a good telescope.
PRICES $12.00 AND UP

Send 10 cents for further information
ERNEST W. BLANDIN

1207 Columbia Terrace Peoria, Ill.

TEXAS 38 cAL RANGER
SCUTT°ALL Prices

Smashed :1
Buy now and mac ft° percent. Newest
model. erase hardened frame. blue.
inch barrel.with aide rod ejector, with ape -
r ial handle. toad by every colo-punr_et.

arrttrn,. drpristlabibiy. 544E1'110
MONEY ho, postman on deliyemS9.25,pine postage.
Stoney heck attain ntee, Fedora; man order Corp.
651 airoadway. New York. Dept. s.go

GOV'T POSITIONS
Men wanting forest ranger, railway mail clerk, Internal
revenue agent. pmtoMee clerk. carrier and field clerk
pis it Inns. SI,1(10 to 52.700 year. Write fur free par-
ticulars. MOKANE. Dept 245, Denver, Colo.

Book Review

THE NIAN NORODY KNOWS, h.
Bruce Barton. Stiff cloth covers 53
x 220 pages. Published by The
llobbs-Merrill Co., Indianapolis, Ind.
82.50.
This extremely popularly written book will

donbteilless live for many years and be found on
the library sir study table of many homes. Mr.
Barton, who is a well.known writer of the present
day, has here undertaken to show us in popular
language what a wonderful business man and
executive jest's was. This book brings the old
aspects of the subject up to date and mixes them
with present day problems and human situations.
It required a very careful study of the Bible
and myriads of events in the life of Jesus to be
able to write a book as n,,I1 as this is written.
It is interesting above all perhaps to know why
the hook was written, and the author in an open-
ing preface tells "Ilow it came to be written."

ELECTRIC:\L AMUSEMENTS AND
EXPERIMENTS. by Charles R. Gibson,
F.R.S.E. Stiff cloth covers, 5" x 73",
illustrated, 214 pages. Published by J. 13.

'Lippincott Co., Philadelphia. Pa.
.\ quantity of well-known electrical experiments

somewhat their descriptions and with
new are gin en ill the pages of this quite
hitt resting work. The idea is to make young people
.In their tstV11 17s:1411111(110,g. The boy. or let us

n say a girl, who constructs all operative micro
Opole or telephone certainly deserves far more
ceulit than our whose almisement comes front per

I ;T.. a 51511 model railroad. The whole idea of
the book is to have tonne people iio things for
tlo malt es. Is is ts sortall With "those who
I ,ow" that we Is, aril irate our failures and 'nis-
i Les than any alter source. and there are
..mtgli descriptioos of Inoue -made apparatus coil-

1,inol in this book to leach the young student how
t.. overcome ditiic,ili ie. and how to do experiments
in various branches of electricity with apparatus

Melt he has made hintseli.

NI ICI:OBE 1-11:NT E R S. By Paul the

Kruif. 358 pages. Illustrated. 6x8'A
inches. Board o.ver. Liarcourt, Brace &
Co.. 383 Madison Ave., N. Y. C. Price,

1te
$3.50.r
T is a great fascination for the layman. as

will as the scientist. in the subvisible world-the I
Is

1

orld that can he shown to us only by the use of .1 1

microscope, People ii.s a whole realize that there I
are thousands of different kinds of "hugs". which ,

in many ways affect our daily life and health. but I

there is an appalling lack of knowledge about them.
We speak more or lees glibly about vaccines, anti- I
toxins, the isolation of various germs. etc.. but when 1

the bottom of the matter is reached, there are many 1

who are unable to tell the difference between the
terms employed above.

Even though people arc familar with these vari-
ous terms, the chances are that the names of the
1,ioneers of the searchers of the world that is
liminded by the limits Of a drop of water, are just
names and little 11101"C. Pasteur is a name that is
familiar to nearly all, but who has heard the name
of Leewenhoek mentioned at the same time? Vet
this man was every bit as great as the energetic
Frenchman, because he Was really the Christopher
Columbus of the microscopic world. This Dutch-
man, who had no scientific training whatsoever, dis-
covered that drops of water have inhabitants by
111Calla of microscopes of his own construction.

About twenty years after Leewenhoek died there
wits born an Italian named Spallanzani. who started
growing his own microbes in jars and studying ,

them. Years later Pasteur found that microbes I

could lie put to use in preventing disease by the
use of vaccines; then came Koch, a German cotta -
try doctor. who had only a microscope and bad to
improvise all his other apparatus. hut as he grew
older seas considered the foremost microbe hunter
in Germany. and identified a mosquito as the dis-
seminator of malaria.

Other microbe hunters that are mentioned hi Dr.
de Kruif's book are Roux and Behring; Metchnik-
off, the madcap Russian; Thei.lialil Smith. the
American who found out that ticks spread Texas
fever among cattle: Bruce, Ross and Grassi, who
found that malaria was spread by a certain mos.
quit(); Walter Reed. the valiant American Army
doctor. who found the remedy for yellow fever; and
Paul Ehrlich. the German. who gave to the remedy
lie discovered for the world's most horrible disease,
a number.

The., men and their work Dr. de Kruif has told
of in a manlier that is only too seldom found in
works of this stature. He presents his characters an
that you feel their pleasures when they triumph
and their sadness when their exneriments turn out
unsuccessful-in short he gives the human side of
the investigators. If more hooks on kindred sub-
jects (amid be written in this style. there is little
doubt that there would lie a grtft deal more interest
shown among laymen in scientific matters. It is a

book which we heartily recommend to everyone
whether they be scientifically inclined or not. for it
trill give them some idea cif what pioneer microbe
investigators have accompnshed.
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Book on Law Free
Write today for this new hook. It tells you how

law training will shorten your road to suc-
cess. It also carries a vital and inspiring mes-
sage to evervamhitious Man. Find out about
the opportunities that await the law trained man.
Find out how you can learn law rlrht In your own
ivrne. bitiebileations.,he book is absolute), Flat,.
Write TOdaY-e'e'''1171Te3t17CetrulankOre:.
AntlialCalneorransonetenee School et Law!

3601 Michigan Ave. Dept. 1427. Chicago, III.

Young man. learn anitip.o.
Build this classy plane .04
learn to construct and oper-

ate aircraft Use your mottoes, le
engine or our "Meteor" 21)
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sofiable to build this wonderful
lltlle "t3Ieteorplane" the Morld's
first successful Light Plane
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IRWIN AIRCRAFT COMPANY
130.0 -Street, Sacramento Calif.
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Insure your copy reaching you each
month. Subscribe to SCIENCE

INVENTION -42.50 a year.
Experimenter Publishing Co., 53
Park Place, Ness' York City.
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STOP
Worrying About
YourJobsverFuture

Don't he ..h,41 with ordinary
that get you 11,,, here-that you can lo3e by .trikes,
Inkouts and layoffs. If you are an American citi
:en, 18 years or older you can get a Government
Civil Service positicsi. Pay is from $1900 to $2700
to start; work is steady, hours easy, vacations with
pay, and plenty of chances for quick raises to better
paid positions.

Let me train you to pass the U. S. Civil Service
Examination with high rating so you will be eligible
for one of the first Customs, Internal Revenue, De-
partmental Immigration, Postmaster. Post Office
and Rural ranches. Hundreds of successful stu-
dents. I was a Secretary and Secretary Examiner
for eight years. Write for 48 page free book.

Tells all. Send postal now to ARTHUR R. PAT-
TERSON. Prin.

PATTERSON CIVIL SERVICE SCHOOL
Deot. 182A. Wisner Bldg., Rochester, New York

Science Now Discovers Wonder-
ful Gasoline Economizer

A Chicago Scientist, designer of the first Steph-
ens Motor Car in 1897, has recently astonished
the motor world with the announcement of a
new patented device which tests prove give au-
tomobiles twice the usual mileage on a gallon of
gas in addition to tremendous new power. This
remarkable invention, called the Thermo -Vac,
hes united for the first time, the two proven
principles of thermostatic and vacuum control
of gasoline consumption. The device is auto-
matic, simple, economical, and can be attached
without aid of tools in a few minutes by any-
one. The inventor wants agents and is willing
to send free sample and big income plan to any-
one who will send name and address to Mack
Laboratories, Dept. 863X, 720 Cass St.. Chicago.
Write today.
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AMUHCAN SCHOOL of MUSIC, 57 Lakeside Nig., CHICAGO
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Insure your copy reaching you each
month. Subscribe to SCIENCE AND
INVENTION -52.50 a year. Experi-
menter Publishing Co., 53 Park Place,
New York, N. Y.

Our "Spiritualistic Investi-
gations"

By "DUNNINGER-

(Continued from p. -2,7e 536)

We were warned to move neither hands
nor feet during the manifestation, as the
medium took pains to explain that instances
have been known where inattention and dis-
obedience in matters spiritual, have been
fatal to the medium.

After sitting in this position, which was
far from comfortable, for a few moments

. audible taps were heard coming from
the table.

Slowly . . distinctly came the knocks
. .. one ... two ... three . . .

Then a few moments of silent wait-
ing ...

The room was as silent as the tomb of a
Pharoah.

Soon the table seemed to rise from the
floor ... slowly slowly . . .

At last it was raised at least a foot from
the floor. The eyes of the medium seemed
glued upon us. The table hesitated, as it
were, the spirits seemed to feel the presence
of an unbeliever, so stated the medium.

In a droning voice, Madame Denton asked
us to concentrate our minds upon thing;
foremost in importance to ourselves, and to
dear ones about us. We did so. Several
distinct knocks were heard, supposedly in
reply to our thoughts. The table had, by
this time, returned to its original position on
the floor. So slowly had this descension
been made, that we scarcely noticed it
Several more taps were heard, and then
Madame Denton asked us if we had been
satisfied wi:h her seance, and whether there
were any further questions to be asked.
Simultaneously we informed her there were
no more questions to be answered.

We paid our fee, accepted the medium's
invitation to a future call and departed.

It seems that both my friend and I had
fully discovered the "modus operandi" em-
ployed by this faker. The illustration I
believe my readers will find clearly descrip-
tive. A pole, the top of which had been
camouflaged to correspond with the rug,
was operated from beneath. The table was
placed in a manner such as to tip slightly, in
answer to the questions put to it. Raps were
likewise produced by this pole striking the
lower surface of the table top.

The levitation of the table was accom-
plished by the pole being pushed up from be-
low, so as to lift the table from the floor
entirely. Our hands hearing down upon
the table top, and seated opposite to one
another, as we were, we, ourselves, quite
well balanced the table, as would other sub-
jects in our place do the same, and help
deceive themselves.

Into the night, and the teeming rain, we
went. My friend, knowing the method, by
which this so called phenomena was ac-
complished, as he afterward explained,
trusted that the medium might have mysti-
fied me, so as to furnish him an opportunity
of describing one that I had over -looked.
The truth of the matter was that much time
and experimenting was devoted by the
medium awl her aides, in perfecting so un-
usual a method of accomplishing this so-
called spook table arrangement, which has
no doubt mystified numerous believers.

Spirits may come, and spirits may go, so
say the mediums and prohibition officers,
but table raps will go on forever. It is
merely a matter of improving one's method,
over that of the others, that spells fortune
to and makes the most successful medium.
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"hirago. the Electrteal Center of the World.

You Don't Need Education or
Experience Coyne gives you education and

by actual work. try
t waling is tracheal and easy to undrstand.
Free Railroad Fare and Radio

and Auto Course FREEI
Right now I am including a free course in Radio.
AI ao  complete course in Auto. Truck and Tractor
Electricity and Storage Battersea and I'll pay your rail -
mad faro to Chicago.
Earn While You Learn-We help eta-
; teolt=a 'Z.ons!ii:s1;taors7Tanriutl,:mnasfihiii:
Gat Job graduation.

SEND COUPON NOW!
Don't delay a minute-send that coupon right

se for my big free catalog and full particulars of ape
oder. No obligation on your part at all. ACT NOW!

COYNE Electrical School
r7"4 .6Aoi " "

13 041-1110A6GW.COP.

ILLINOIS

Get my
Big Free
Book
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This man is sure
of his job

HF SAW the handwriting on the Mall. Men
around him were being dropped right and
left. He might have beets the next to go but

for a familiar coupon which he saw in a magazine.
Ile tore it out and mailed it to Scranton.

Then one day his employer called him in.
"Young man,' he said, 'I have just received

a letter from the International Correspondence
Schools telling me you have enrolled and have
received a mark of 93 for your first lesson.

"I don't mind saying that this letter has
saved your job. I had you on the list of men
to be dropped. But I'm going to keep you now.
And there are bigger things sheath for you. The
man who thinks enough of his future to study
his job is the kind of a man we want."

HOW about you? Are you sitting on the anxious
bench wondering if you will be the next to go?

Or are you training yourself so that you will not
only be sure of your present job, but will be ready
for the job ahead?

This is all we ask: Without coot or obligation,
put it up to us to prove how we can help you.
Just mark and mail this coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Bog 6167-E, Scranton, Fenno.

Oldest and Wrong Correspondence schools in the world
Without cost. please tell me how I ran quality for the

position oz in the subject before %thick I have marked an X:
BUSINESS TRAINING COURSES

Business Management Salesmanship
Industrial Management Advertising
Personnel Organization Better Letters
Traffic Management Show Card Lettering
Business Law Stenography and Typing
Banking and Banktng Law Business English
Accountancy (including C.P.A.) Civil Service
Nicholson Cost Accounting Beltway Moll tier%

J Bookkeeping Common School Subjects
!Private Secretary_ High School Subjects
Spanish NO French Illustrating

TECHNICAL AND INDUSTRIAL COURSES
Architect
Architects' Blueprints
Contractor and Builder
Architectural Draftsman
Concrete Builder
Structural Engineer
Chemistry 0 Pharmacy
Automobile Work
Drplane Engines
Agriculture and Poultry
Mathematics

Electrical Engineering
Electric Lighting
Mechanical Engineer

-]Mechanical Draftsman
1Mashine Shop Practice

_I Railroad Positions
Cos Engine operating
civil Engineer
Surveying and Maiming
Metallurgy 0 Mining
Stearn Engineering Li Ladlo

Name
Street
Address

City State

OccupationIf you reside in Canada. send this coupon fn the Internet-
Goma Carreestondenee Schools Canadian Limited, Montreal

Any handy man ran
in tall his own plumbing

and beating by our new, easy
method. FREE Installing
plans shots you how. You
save waste and high labor
east with our eut-to-fit sys-

tem. Fitts sears of economy service to home
owners. fainters. builders and mechanics.
Million dollar plants behind our guarantee.
Free Book shoos everything In plumbing
and heating fixtures and surplice. Write
today. HARDIN-LAVIN COMPANY.
104-16 West Pershing Road, Chicano. III.

ESTABLISH'S
18T8

k,,AIVre tl ing Book FAZE
Tells how to be ret athlete end mien

vim bar wrestler - bow to WIN. Startling secrets
taught in wonderful lemons by world s sham-*, Wrong, healthy. atAletir. Handle hie teen will.
plena Farmer Boma and Frank Gotch. Br4 moo. Learn self defense. lie  leaner. Men and

boy, writs for Frail Book today. State your sgr 
YOH Boras Selma 1257 Bide., Omaha, tie

DIAL
N

Radio Wrinkles
Clock Hand Dial Pointer

CLOCK HAND

Use an old clock hand as a dial pointer to as -
Slat you in adjusting and logging your radio

dials.-Fred Schlumpp.

Geared Vernier Dial Adjust-
ment

GLASS FRONT

OPENING IN
PANEL

KNOB

KNOB SHAFT -ti,

A simple method for eliminating dials from the
front of your set and providing an efficient
vernier control.-Author please send address.

Plate Current Indicator

.75 TO .5 NF.

MILUAMMETER
CONNECTED TO
PLATE CIRCUIT OF
RECEIVING SIT

TO SET

A milliammeter in the plate circuit of your re-
ceiving set shows current drawn by tubes. The

shunt condenser prevents howling.

Radio Vacuum Cleaner

DU5T

RADIO SET

BICYCLE
PUMP

Dust collecting on instruments inside the radio
cabinet will greatly lower their efficiency.
Keep your set clean by using the system shown

above.

Silent
"B" Power with
World RadioStara0e"TBattery

Lasts Indefinitely-Pays for Itself
Dependable. Quiet"B"power, clear without "hum."
Economy you have never before thought possible.
Convenience. Outstanding performance. Iteehargyl
for almost nothing. Solid rubber ease insures against
leakage or acid. Extra heavy glass jars. Heavy rug-
ged plates. Approved and listed as standard by Pot'.

Radio laboratories, I'' .o. Sri. Inst. Standards. Basin News Leh..
Leine. Inc., and other 1111114, authorit len.

Estee Otter: 4 Batteries in series ,1141 Vohs) $10.50.

SEND NO MONEY! jzontrsttaidaenrdiusymebewritilfsthtpttoi.T.ni
slay order is runless.. l'ny esoreneman after examining toeterlee,
per cent discount for cash aith order. Send your order today -NI IV, !

WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 83 Chicago, Ill.

sta.,rs of the F.1,11041. World Radio "A" Stara, Butte,
. 1,1t , inn .' ., OIn.,;o: An,. 110 Amp. 013.11

Alt Met oiii Sobel Rubber Ono,

Set your Radio Male for
the new 1000.watt Worl.''
Storage Butte y Station.

Chweiro. Alves,

(STORAGE BATTERIES °"mething inte""nr 
itiffikineffitif W6PWJ5 litUSIM .07KrAPWitiordtzn

Do Your Own Witrng
And Save 50

Wo rl

Thousands of s ming men have become expert
ss iremen through the simple rules and tables
iii' on in this .sir's ST NDARI1
It contains The National Electrical Code explained
and illustrated. New illustrated chapters on Outside
Wiring and Inside Wiring for all systems for both
direst and alternating currents: House and Residence
Wiring. Garage Wiring. Theatre and Moving Pic-
ture House Wiring. Marine Wiring. Electric Sign
Wiring. Red ic Wiring. How to light the home.
Hew to install. optrate and care for Generators. Me-
ters. Storage Batteries, Moines, Electric Ranges and
every kind of v. irirg device Ice light, heat and power.
4'4 Pages. 't'I Illustrations. Pocket
Size. Sent Pest Paid cn receipt of Price 3.00

H. C. CUSHING, 1 R.
13 West 15th Street New York

Aviation
Take a

.111.,o d Al: olan,
1:.,_ n.cerim:. NI a n 3

en i scn £2000 to $10,050 a year. Big
or airplane parts. Write for Fern ea ta:,

WESTERN AIRPLANE CORPORATION
"Dept. r -I(" Monadnoek Bldg., Chicago,

" BECOME A LIGHTNING
TRICK CARTOONIST -

Send SI.00 for B-ginners Instructions with
Lough Prcduring Program of 23 Comic Trick
drawings. Catalog of Chalk Talk Supplies Fri e

BAIDA APT SERVICE, Dept. 4. 0-hkosh. Wieser, lc.

How to Earn a
Second Income

How many people would turn down
a chance to double their present in-
come?-It can be done-there are
hundreds of ways-and there is a
new magazine that tells you these
ways and gives all the facts. Before
you forget-

SEE PAGE 559
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Make Things at Home
7,1 -an make almostanything-Furniture, Gar.
ien 7 'Tills, Flower Ho., Toys, Radio Panel and

and countless other things, :tith

SpeedWay Shop and Tools
A coipact metal and woodworking outfit for me.
'marries. householders and "handy" men. Driven

:te famous SpeedWay motor. Tools quickly
-changeable.

8 Motor Driven Tools
Bench Saw. Lathe. lis-Saw. Grinder. Buffer. Portable

Saw. Cl Drill
1.!.ich to any lamp socket and convert
-!1..h to a complete private workshop. Hay-

flying in live minutes after receipt.

FREE INSTRUCTIONS
We furnish complete blue prints
inI instructions for making the
.erns shown, and dozens of other

article s with

SpeedWay Shop
- your own honle or for sale.

I can buy two or three units
rot and add others as you

them.

P r :Cale Sao I'm:

ONLY $10 DOWN
We make it easy to pay while

,t mins' these sturdy uol:
sour non home. ,
Wood Turning, Po,
Scroll Sawing, I'''re.,
inc. You ran do buf`'r.
i shine. grinding and
either at the bench cc am.,:.'.. --
there is a lam socket.

10 DAYS' TRIAL
Test the SpeedWay Shop for 10
isles in your non home. If it

boa than ae chine, return
it.

Free Blueprint Service
i::on month for a year we fur-
nili a free blueprint of yourror"' -election and help you in other
.gys to get marlin= genic 
from the SpeedWay Shop an
Tools. Write fur list of libt
prints.

Write Today For Full Information
g' -r7 tonl in the "Shp" Is high grade, for regular
curs. A 111111.r maker for the small Pt, roan. Write

o -Tay.

Electro Magnetic Tool Company
1830 S. 52nd Ave., Cicero. Ill. (Adjelnina Chimp))

Dept. 310, ELECTRO-MAGNETIC TOOL CO.
Dear Sirs: Please send me full particulars

ussrtt 10 -day free trial, free blue prints and Sin
i..wn payment.

.fig -Saw Unit

Nazne

EARN $25 WEEKLY
IN SPARE TIME

550 TO $100 IN FULL
TIME

:,fin at borne-
amazingly

sH:ple method per-
cd foremo.t

card expert. N.
yions training or

needed. Simple
Every

, needs original
cards. Demand shadily growing.

tr2..lick. steady profits. Work for other5-
r .start ynur own business. It is easy to

earn $25 weekly in spare time-or (rani
an to $1110 in full time. Write NOW for Special

',fir and beautifully illustrated FREE b,ok gin -_a !tole story of big money opportunities in this
11,1.1-and telling how y,.tt can ;we-

!."
NA A sl I I N( ;TON SHOW CARD SCHOOL

Room 2nIu-D I117 -15th St., N.W., Washington, 11).C.

REAR VIEW
OF

CABINET

BRACKET

Battery Lead Protector

RUBBER
HOSE

B BATTERY

RADIO SET

BATTERY CABLE

'A BATTERY

A rubber hose may be slipped over the battery
leads to keep them together and prevent cor-

rosion from acid fumes.

Compact Rectifier Unit
At.uAiNum

TO LAMP
TERMINALS

TO 110 V AC.

TO '8 +

BORAX
SOLUTION

ALumiNum

LEAD

A C.

-4--4111
BATT

VENT

WASHER

-LEAD

°"-, .  I 'IC.'

This unit for charging storage "B" batteries
may be easily assembled and is very compact.

-B. G. Switzer.

Mounting Loud Speaker
LOUD

SPEAKER

LOUD SPEAKER
UNIT

Brass strips may be used to mount a lout
speaker unit on the top of your radio set. This

will eliminate long leads.-B. G. Switzer.

Cage Antenna Spreaders
PHONOGRAPH RECORDS

INSULATOR

HOLES DRILLED TO
RECEIVE WIRES

LEAD IN

ROPE

A number of phonograph records baited to-
gether for strength may be used for cage an-
tenna spreaders if drilled as shown to receive

wires.-Fred Ebel.

ELECTRICAL EXPERT'S OUTFIT
Complete when $50

you enroll

....-----

'4,. s A ' ' ' ''. - '4  .1-

1 4,!' -.,..,..4\ ' N. '
- - - . ... , .- .

-,. .., .igiovdr16...
....., -

- . .

VALUE.
Its at toots-

S' to toys.
ss

HERE ARE THE TOOLS that make
money. Free, too, if you accept this spe-
cial offer for S. of E. electrical training.
Just a few happy hours each week at
home means big success. Work that's
full of thrills and fun. Send coupon
for FREE book.

OUR MONEY -BACK GUARAN-
TEE BOND means that your training
must absolutely satisfy you or every
penny is refunded. S. of E. training
makes good-with you. Our 22 years'
experience has shown us the one right
way for success. Mr. Harnischfeger,
president of the Harnischfeger Corp'n,
one of the largest electrical concerns in
America says, "The best recommendation
I have for your school is the number of
your graduates who have made good in
our organization. Their training is
right."
LET THE OTHER FELLOW slave
away at $25 a week. You get the real
job with S. of E. training. Our men
go to the West -

In Business for Yourselfern Electric, Har-
nischfeger Corp.,
Commonwealth -
Edison and other
big electrical con-
cerns. Or you go
into business for Hundreds of S. of E. Stu.
yourself and be fzeitnissolfrcahteelpfoarnihmemaglx

your own boss. ,none,'.
$65 A WEEK AND UP is just ordinary

pay in electrical woi I:. Even common elec-
tricians make that much. But with S. of E.
training you can be an electrical expert and
get tee big job.

OPPORTUNITIES BY THOUSANDS
every day. No slack seasons. The electrical
boom is just starting. S. of E. men are de-
matk.ed first because our 22 years' experi-
ence means better and more practical train-
ing for our students.

64 PAGE BOOK NOW FREE-send for youa
copy free and post-
paid. Money -Back
guaranty that our
course satisfies or
money back. Mail
caution today with-
out fail.

A Personal
Challenge

"Wharerr your pres-
ent Oe. upallon no eon
train you for success
in elrtri,i ty. Put
yourself in my hand',"
Oscar rat,
Ir

CLIP NOWT

C,

waukee. Wis.
Italie 0 wsaesa r "ire 11

be
o'reirraold"Please send toe life on advisory client it ith ewe -

free and post. board of S. of E. trical concerns.
pat I your 64 page book giving details of S. of E.
traininl. Also details of your Money -Back

aranty.

Address

City State

Ai $65 A WEEK
Charles P Stein- AND UP!

Gebool of Elmo' meta. A NI Ii t'). A chance ofeermaH676.h. o 1,arir real career in el -Dent of Gener.k I Lier- ectricity for run. -Boa :72. Mil-



574 Science 6,l1 'Ilion for October, 19'6

1

v

Opportunity Ad -lets
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read arid investigate the offerings madeevery month by reliable firms, dealers and amateurs from all over the country. No mattet what you may be seeking, whether supplies,automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of themonth.

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash shouldaccompany all classified advertisements unless placed by an accredited advertising agency. No advertisement fot less than 10 word, acc,pted.Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver-tisements for the December issue must reach us not later than October 10th.

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., IN C., 53 Park Place, New Y. y, N. V.

Advertising .agencies

24 Words -356 Rural Weeklies $14.20. Ad -Meier. 1112-
SI ilaritor.l. St. Log.. 'ni.

Advertising In all magazines and new:pap. is at 'oolong,
ers lowest rotes. Book giving rates, itosing dates, o

2S.', -refunded Ilist order. Taylor's Advertising Sc' vice,
:-I', Glow v1.1lnd, 111.

Agents Wanted
Agents -lust seller; Jon Ituither Itemoir tor tire: nod

.inococeoles vulcanization at a sot, lin. of over an° per
: put it on cold. It vuleanizes Itself in too minute: and

; ..a.trantoed to last the lite of the the or tube; sell: to
every auto miner and accessory ilea leer. For partlealars how
to make hi g money suld floe arotote. addlibrt Ammon ltuhui

Philavielptila, Pa., lletiL 601.
week. Genuine 1101.1 Letters for Olio..

Easily applied. Free samples. Liberal offer to
ut total agents. Metallic Letter Co., 411 11., North
I Women.

$10 daily silvering mirrors, plating and refinishing lamp.,
setlectras, autos. beds, chandeliers by new method. Outfits
lured hod. Write Goodoetail co., .Si,'. Is. Perot Ir. III.

Bankrupt and Rummage Sales. Make 550.00 dally.
start you. fooroilhIng everything. Distributots, Dept. 171, 611.1
Ills 1,11.11.

Make Money Silvering 1010,111,g unto hea.1-
1lula5, tableware. metal bed stem!, rl
Outfits furnished. Inlet national Laboiatolies, Dept. 69, 309
Fifth Ave.. New Yolk.

Agents --New Plan. makes It cay to earn Sologloi to
$11m.1.0 iioglilj. selling shills direct 111 vio ale:. Nn capital
on 1.W:41p:ice necrio.ol. Itemesetot ii teal manufarturer. Writ.,
now for Fit 5,5 )!PLEB, Madison' Coittpally. SIX Itroaol
any, New York.

Real Selling Sensation! Tivioilehous valuing: whole or
oar I throe! l'ateroti.11 11.4 Water Bottle am elation nerd,.!
everywhere. lila colinookslons. Extra boon, We ileliVer.
Write quick. 1'919 told Crn p.. NI I o, Mass.

Gold Initials, easily applied on Automobiles. Biggest
oicaley maker today'. Cog ...1 r. No eXPerienea
necili II. Free Sitottylr "Halt .1" M 1.1111, 1013 Wag:-
h_goo. too:ton.

To sell Ray-O-Lite cigar and gas lighters. Big 1,1111.
hogs. Sample 50e. Itapiol Mfg. l's.. 79'J- L Broadway. New
Yolk.

Agents: Our new household cleaning device washes anal
1h le: windows, S.111. 1n. 1.11.1111. 11i111, nor 1111s. 11111114.

I..' than tuoonis. half non:. %Ville limper Brush
F.2-3ro1 SI., Fairfield. 111.11.

S.^ston Maid Frocks for Women and Children-naiVpally
1. inset- I antonIY InHotilar. Ft ono inill 111 wi lifer% $3.:40 to
$30. 11; teat income prooltreel s for men and women agent..
M'ilte for selling outfit. Bosnorth 91111s, 11-113. 3Ielrose,

Make -Sell Your Own Goods. Foinuilas, Prioresses. All
kind.. .t11 llnee. Catalog, eiloulars her. D. Thaily Co..
Wophingtoon 11'.

Agents -Meg. It money :lokers ever offered. Sell °Coos,
homes BESTUFONE. which makes tooth 11:111114 (lee while
telephoning ; 51111G ET 4'01.LA 11LE GA it NI ENT BANG-
EttS which coon body want:: and FV ItIN Kovno -se to
hold change and keys. F. Kalina Company, 1308 Avenue
Brooklyn. N. Y.

8.11 by Mail! Big Profits! it..ok rollout:,. No well leo.
Boo rains. s Free. It 7i*2:: S. Dearbion
St.. Chicago, Illinois.

Big money and last sales. Every nwner buys cold Mi.
Mk for his auto. You charge $1.5u: make $1.::5. Ten

orders dulls easy. Write for partiogolais and free samples.
Amerlean Monogram Co.. Dept. 71. Eau Orange. N..1.

Just Out -Patented apron without strings. strolos. hooks
'ailerons. On or off in a jiffy. Over 100 5 profit. Com-

oill..loons paid daily. Write (or Dee sample offer. Sta-l'ut
:13111.1' N. llth St., St. Louis. !Mo.

Newest Invention,. Abooll:heo kinks. snarls and MHO.
1e1.1111111t 1,11. telephone, electrie hen and lamp colds.
loo u.re foes, loopoloos men. companies actually buying S to
-.11 Flt, sample In not kelt.. NI:S.1,1;0M. Dept. E-10.
steeling Ithig.. Chicago.

Real Selling Sensation! Tivinenottais earnings whole or
moot lime! Patented Hoot Water Bottle Invention omo
ryi elubere. Itig commi.sloon. Extra lupus. We deliver.
Write quirk. C1019 1.4.1 Corp.. Miololleboom Mass.

Real Money.. For every man Who wants to wink. Tea
ran make 610 every day selling MeNess Products. lion ran
make whatever yo.i want to If you can qualify for Resi-
dent Manager. Write the facts. Purst-NIcNess Co..
6115, SenlIght 111.1.i., Formant III.

2 Wonderful Inventions! Startling plan gives customer
frre 0111,1 tohitord de, lee makhog old phonograph sound Ilk"
Ihtlionolionie lotro.la. Other Moon:lies need', s. ltrwolley
sold 36 in 36 calls. Everplay, Desk Eln, McClurg Bldg.,
1.111

Es -n $10 daily silvering titterers. plating. refloidilog
P.011.111.11. di:11111011'1, 111,11111,111.1. 111111`1111. Outfits
forlitslied. N. Drclo Lahoratoo les, 1133 Broadway. NeW
Yo -1,

Selling Like Blazes! Eleven piece toilet ends assort -
$2.141 with two toter e 'arcing set FREE to your

1.115t111111.r, 1110',.. profit. lhovi: Prowl:lets en.. Dept 67.
1321 Cal roll, Chicago.

Agents Wanted (Continued)
$15.00 eia.ly in adyauce. .No iniestmo int. Exclusive ter -

:Bogy. Itig ieao.11 on. Itiolmogoote Initial Buckles sig. on
Fight Chabot N.weity 6410 Moe 1-loonol, Chicago,

66 Miles On I Gallen-Aniaving New Auto Gas Facer.
All wakes. 1 Flee. Co itchluw. C-07, Wheaton, 111.

Sell Japanese Perfumed Incense direct to homes. Par-
ticulars 111, Rein 1%1.,

Agents Wanted to Advertise Our Deeds and .111114. to
floe samples to oonsumer.; 90e an loom ; write for full par-
ticulars. Amon lean l'patucts Co., 0122 Aunt lean 11L16.,
Piro thin.

Amazing Discovery of Brahma Diamond .tstoratirls in -
el ry Not 11141.4111/C11 toy Sdener.'.t inved ! Slaml.. 're.r Saloolole Ea.ie Free! Brim ...o es
icoulred. Dept. 21, American, 1:11111111a CO., Elliot. Mich.

Airplanes, .4 viat;on

Three foot flying model aeroplanes. 12 halo moo:mod pro-
pel!. 0 tor 2".e. Acto Shop. :',Wou Ilia lbat Ave.. Detroit.

n -In,

Airplane.. Now to build them and be sure they will fly.
Leant IL, two omen fool influent. on the stability and
operation of an airplane, get our from' hotormation. Igoe
I., bits and propeller literature, Cranfool _ill plane Mond gr.,
2225 American Ave., Long Reach, Calif.

Battle Photos and liar Relics
For Dens. Relies from Sunsets battlefields :also medals

!!lest alert catalogue oti ItIo ,aintole oar Plwtusl 25c. Welch,1s.9 Alban,' Ave., IVklyn. N. Y.

Books

A New Book Just Out. loom No.rolod Inventions! An.
rang .41 as forlorn s General Plotolciols ; Aillotoolive; Me-chanical. Electrical; Chemical; Itadloo; Niarine. Sena, ote
chanter on the Ten 3Iost Needed Inventions. Nothing elselike It has tear been published. Eailmi by Known,'
Francis Yates, tormeolY Managing Editor of a leadingscientific. macazine. Over ion pages. 1111111111Y 110111111. l'riceonly Olga. Money bank after 111 day,' examination If fic-
Sll vol. DUI eau of Inventive Science. Dept. 7111, Roches': r,

Business Opportunities
Free Bock. Start little Mall Order Business. Piercompany. 72.iF Co.rtiand Strut. N. Y.
You can have a business.pridession of your ono and ern

big income In aerVica fees. A new system of foot correctimo;
bodily learned by anyone at Indite lot a few weeks. Easy
Moms for training. openings evelywhere with all the trade
you can attend to. Nu capital Iran !red or goods to buy. no
agency or soliciting. Address Stephenson Laboratory, 18
I:ae It Lay. Itospon, Maio.

Stop Plodding! Be Successful. Operate a Tile Retool;
Shop. 'Make big 1, 111- in any lorality. We teach Toll and
furnish complete eopelpoolems 0100 uP. Book of Otoportunloy
free. Ramo 1::12 smoill 0.oklev Avenue. Chicago.

Stocks -Bends. Demestie-Foreign, 1 got -sold. Deale...1
In all macketakie seem hies. Flank N. Emelt & Co., 20Moroi St., Nmv l'.11:.

Be a Loberatory expert. Earn front $::410 In $1110 monthly.
Study Mierololoology. Sanitation. Day, Evening classes.Diplomas. Degrees. Granted 71 Piece outfit Free to
students. Write for noir Free Proo:peeteos to -day. Interna-
tional College of Nlierobloh.gy. 7202 W. Grand Ave.,
Chicao-n, Ill,

Free Book -Start little mail order business. Popham. Bog
431, Chicago.

T .vasokers-Make nyney at home. Pooroositiom and blue -
:0110s 310.. Woo..111.-1'kn. 31.1 Ortioe, Hrrroolt. Mirk.

We Start Yru in Business. futnIshing everything. M.rn
"me,. ,orrtor,r tllllty to ear n $10.00 to $100. all wl eklY

moegoting litanulale's Original "New System Snecialtv
Candy Factiories" anywhere; wholesale or retail. Valualo'e
cv mmereial randy honk free. W. It illyer Ragsdale. Drawer
129. Eau Donner, N. J.

"Modern Moil Order Methods" tells loon to start a
poolltalole mall order ItyIness with small rapital. Lain
edit inn. prier $2.00. Full informat inn free. Murdell
l'ubllshing Cm, *.rtiora. 7111 Aye_ Loos Angeles.

11111 11 111111111111.ln

Ck eta ofr
Experimenters. Chemical Aonaratos-Radio catalogs :mat

illustrctlows Pilee 2-rr refontird nn 11.1 old, La4uru-
Inrs Matartal remnanV. F.a.t 71.1 S:., Chicago.

Experimenter?. Students. Amateur Chemists! Reid "Pno-
odor Chroolstry' for experiments. fentividas. chemical Dr.%
hook reviews. ettemloal matte, Quentin -answer &pm
itimt every month. Subscription. $1.00 per year. sample
Ine. Special! Eight monies. all different. footnoting how to
make fireworks and Irssonv In determinative mineralogy'.
50c (money Oder. Wt la! Pin''. Cold.. II, New Jog iey.

Correspondence Courses

Used correspondence school courses. Allon repuithase Big saving. ilaneY bark goorallog.1.1.ts rue. tecui:es bought. Lee 31ountain,
barna.

Used Correspendence School Courses and Ed,. att... n,1, r. ex. lo.arg, I; Barg Lori Mahn...or. l 1,,.11.1111:, 7.1...A 111.,,, !way, New Yolk.

Educational

Cz.rresnendeece courses, .011 srh,mis. Insets prices. T41 or.,
1'.,tal..g Y:,.Mo roll. ro Subject. Fred. Gael z, 110-11 Sansome,
San

I awls, Land, Etc.
Ozark tend: 111 31S e: near White Riser and

$3 monthly. .1sa Zi.111111,1111111, 1S.... N.Vity, Kansas,

For Advertisers
I Write Letters. Folders. Booklets. e loplete (,!lumen. 1-

t 1.1 1,. ,.i.1 oot der dealers. Loa,: exioet Iron . \Vo i 1 e
lo ,It rail., 1.. Taylor, 313 Iliwon Itorkfutol, 11.'Mob.

For Inventors
Inventors -Get this pamphlet. "What

them y or ogle, work. but things actually asked for lov
t».1 norm turet s. So lit prepaid for only $1.00. Inventor'sSyndicate. 22 Pal:idiom Illdr., St. Louis. Alo.

U. S. and foreign patents, trademark,. moolog ate rates.
22 years e'spec isme. Gem go F. Renoir's... b3 t Son,reNew Took. 110 1.1(11 111 U. S. end Cap..da.

Unpatented Ideas Can Be Sold. I tell you 'now and h.
you make the 'ale. Free ParticularsM't Ile %V. GI co loc. Yale Jenifer Itldg., \\'a...11 rotator]. It I'

Inventors! I., sreclal service t.ir
1/.11001 t., manufarturers. Main Fislter Mfg. I',

Err. St. Louis. Mo.
Your Chemical problems solved ii -91 working process fin 

11-1.c.1 for Fire lo Par:. Wo Ile Inc. IV. Stedman Bich-t'on-oltIrz It,,, 2102, 110:t...., Ma.s.
Some Wasteful Patent Expense; pato olted nr unto:neon

11 . Watt op. Control Soles Aueney. Indepenolem

EL,,r,-ful patent selling through ties.
11.1.11 1.1111111 Alller11...111 1,111111111.1. 1/.111.1 t. r
NValrit... ton. II,

Formulas

Fertrulas Silvering Mirrors. 1110..15,1: ono,: vi L:. --
to, .., 1:1,,,,oy, go. rl. 0.1 poo paid. I;I 41' Novelty 1'11., Srirtil
Ireol. Ld.

For Sale
At 1.3 to 1-4 the ecst reloullt high grade nom:Y-

D....1 halaure: .,td .o.o.,...ope.; al.., weights. Guar:intro:I
on good working :pier. A. L. Poillehr, Box 32, Norton,
Mani.

Games and Toys
Boys! Boys! Boys! Just leaned, our 1924 catalog o

.1,.nogo., to,o,4e:. Nov elf le.. Write tow your o.oryy.
Perot. 'I, Arnerleart Bowaar, Inc.. 010 Ms.*. Now Turk.

Help Wanted
Silverino Mirrors. French plate. Easily learned. Im-

mope moans. Plans Wear Nlirror Work:, Dept.
Ev1..1-..r Sotto,. Mo

All menwemen. 18 to 60, t., qualify for Gov-
oon-of l'ocithoo.. $1 'og.t:root monthly. ',oral or lrarello....

t, rite. Mr. OZonelot 29::. Mo.

Detectives Earn Big Money. Travel. Excellent opportunity.
Merit drool:tad everywhere. Experience unnecessary. Par-
tleulat: bee. Write. American Detective System. 1t.71
I:roadway. N. Y.

Be a Detective. Work home or travel. Exnerience 11111114.1
.ory. Particular: free. Write. Gear, M'agtier. tinnier Co v -
moment Do tertive. 19.:e ltromlway. N. Y.

Firemen, Brakemen. B Melt (while or colorh.
sleeplon: tar. tale pot ler: (colored). $110-$210
Expel More 'A:tit y. S97 Ha tr Ea.! ST.
1.11!;1, In.
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Help Wanted (Continued, Old Money Wanted

575

Patents

$95.60 to $225.00 Month. glen -o omen IS up. Get I.. S.
n,e. effluent Jobs. Steady work. Life Positions. Paid va-

t .0 ion. Common ethical inn sufficient. 12 page hook
oon:ple examiration reaching and full purlieu!. FREI:.

o it, today ',UM. Franklin Institute, Dept. It fn. Roth.
.ei . N. Y.

Household Machine

A large manufacturer of Commercial Refrigerating Ma-
chines ce .4111 iii..!

Adds.- Box 255. 51.if-111.4, and hp cotton.

Machinery and Tools
Concrete Building Block Machines and Molls. Cate lone

t: ,e. Concrete Machine Co., 5 N. First St.. St. Louis. Nio.

Magic and Games

Free with $25 order our large die box. Send 20e for nor
large catalogue of tricks, puzzles, wigs, sensational es-
 ones. Oaks Magical Co., Dept, 549, Oshkosh, Wis.

Books Magic. Ms steries. Slagle Trick:, Notreitles. Ca,
.11 ...m Free. Slog. r. 200. Hancock, %Vis.- - - - ---

Card tricks. Coin tricks. Hypnotism. Veetriloquism.
om,piele euides, Isle each G. Fenn...

.1111 JefTet son. 1.0.11.1111r. K).
_ .

Startling! Black Spot: Mystery --WI. Ito Powder Plaeel
it 1141141 IllitEedIately turns spot black. only life.

pot your friends. Albert Kobel, HUI E. Ilcdamensing
A. . l'a.

Manufacturing

To Order -Mechanical work. all branches. Models, Ex -
t rt mem ing. Quantity production. Pai not EngIneerin.:
5% s, Brooklyn Slot ion, Cleveland, Ohio.

Manuscripts Wanted

Earn $25 weekly. spa,. time. writing for newspapers,
at I tia.ines. Esp..: kite, ur.nrn '.art. Details Free. Press

tudleate, 987, St. 14,1116.

Beautiful registered bull pups $15. Bulldogs. 501 Rock-
s Dallas,

Catch From 45 to 60 floes in from 1 to 5 weeks' time:
a reader of this magazine how to get them.

tt a earl for partkluars. W. A Hadley. Stans-
. 1 tj,,,hee. Canada.

Underground Treasures. Simple scientific method for
Free boo kin t calla Ins. T. Santrld, Glen Ellyn,

Machine work of any kind wanted hp well equipped shop.
..e Go eaves -K lusnian Tool Co., Cincinnati. 0.

Modal Makers Lathe 7124, High grade equipment.
ott as slide rest -counter ,nett tools. Also Ito It P. gar.

nuine. All like new. No reasonable uffir refused. F.
Mt:Golly, 215 First Si.. Jersey City. N. .1.

Lightning Electrolyte. Charges storage ' Merle' In-
- 'poly. Gallen is -Is 511, sells Wool. Slake Is lourseit
t.tnsrante. it tumuli:1 on 1.11. Write hr free circulars. 31itt
t 1.V. 1011}. Calif. Box -C.

Chemical Questicns Answered. A ceorat e Juror:too .

s toti, Soto ?co Wall Sp eel. New York.

Build yours:AI en electric clock! Blueprints anti i"-
ion, 11 a wort too del everYlool) van build. $1-

Partkulars free. Alltert DePds. Electrical Engineer. 160.1
Pat k Ass. Neat Vol L.

1,,,,,, ,.,,,,-, 1'.

Motorcycles -Bicycles

Don't buy a Bicycle Motor Attachment until you get If catalogue and prat,. Shall Mt:. Co.. Dent. U.
ttaleshurg. Kansa..

..... ......... 

Musical Instruments
Violins -Deep, Mellow. Soulful --on easy credit terms.

Illgih orals, cord,, rod 111111111olit: of MY own make. Des el -
tpf nom). est...1111es. Write for book. Gustav

a 2121 (1.., lel .1 SL. Defiler.

Cornetists-Tremb-nists-Saxephonists-Clarinetists. Get
rev fattier s". NAM. Pool r mod. V lit ittis Solos:1, Dept.

T. r. dfuili , Not Yell..

Old Coins

Gorman Govt. Bend. 100.000 Mk. 1923 91.10. 5.000.000
alit hood 1921. $1.511. I (.0.000 Mk. bill and eatalogue 10e.
N than Shultz. Box 710, Salt Lake Clips I tat.

California Gold, quarter size, 27e; half -dollar size, 52e.
littoblan nickel and catalogue, Ilk% Nut San Shultz. Itox

Salt Lake City. Utah.

Wanted -Old gains (Indian heed) pennies: big prices
11.1L stamp fee cirodor. bane. Dept. It. that MIct.igan.

$2 to $5C0 Each !mid for hundreds ot illti or (bid Coins.
Keep all old ..... tow It ma) be very valuable. thou fur
new illustsated Coin Value Book. lx.i. Guaranteed lees.
Get Posted. We pay Cash. Clarke Colt ComPallY. 11
Sh eet. LeRoy, N. Y.

Patent :1 Uorae}s

Millions spent annually for ideas! hundreds nolo wank I'
Patent your. and profit ' Write malts for free hook -tells
Ito, 10 lumteet sourselt. loos to Intent. ideas wanted. hull
oe help Tau sell, el, .%merivan Industries. Inc., 212 Vie -
err Bldg., %Vasiologtow. U. C.

Richard E. Babcock. Patent Lawyer, Washington 1.0.111

te Trust hide., S% a shingtoni. U. C Booklet.

Minnie E. Miller, Ouray Bldg.. Washington, D. C.
Mood Law)er: Mechanical, Elertrittal Expel t. llooklet
a111 lily Record blank gratis.

Prtents- Send for form "Es blenee of Conception" to he
signed and witnessed. Form. fee schedule. Information free.
Lancaster :and A Bar Inv. Reg ids red Patent Attorney is

United States sad Canada. 212 Ouray Itldg., %Vashington.
D. I'.

retests Procured; Trade Marks Registered -A cotranre-
hensive, experienced. prompt serviee for the protection an 1
development of your Ideas. Preliminary advice gladly fur-
nished without rharee. Booklet of information and f.
ntr disclosing 1.1., her on request. Richard B. Owen, 1:0
Owen Illsig., Washington, 1). C., or 41-T Park Bow, Nor
York.

Patents. Send for free booklet. Highest referente,
Rest results. Promptness assured. Send model or dra.vin,:

e.atnination and opinion. Watson E. Coleman. Patent
A tterney till G Street. N. W.. Washington. D. C.

Cooperative Plan for safe-guartlitt and eontmercializlith
Invent lens berm c patenting. Write r tee booklet. Ralph
Burch. Patent Lao yo r, 501 Jerrife, ,1 Washington.
If C.

-PROOF-
That Classified Advertising in

Science & Invention
Pays

THE RALCO SUPPLY CO.
Easily Applied and Permanent Monogram,

Boson. Mass.
SCIENc & IN VENTO IN .11-019 2d. 1926.

Sometime ago you asked us for a testis
mishit. We wish to advise You that we tits,
not been keying Science & Invention for
quite same time, as it has bee's one of our
pick of choice In One !mgt.

We believe it reaches the right class of
Agents, as we have good results from men °b-
rained through your paper. as dors the Agent.

'Thanking you, we are
Very truly )41101.

THE CAL -0 SUPPLY CO.

-still another one
OAKS MAGICAL CO

Manufacturers cf Advanced Magic
Oshkosh. Wis.

Jan. 25. 1926
SCIENCE & INVENTION:

In replying to your recent letter regarding
our advertisement appearing month after
no:nth in your publication. al 111 s is that the
results have always MOMe nut may on top.

Very truly vitur.
OAKS MAGICAL CO.

Per II. 11. Ilan% ood

See Rates at Top Opposite
Page Then Send Your Order.

Win:dented Ideas Can Be Sold. 1 tell you how and henn
you make the sale. Free particulars (Copyrighledt.
4 it W T. Greene, g09Free I Pdg . %Vast. int too. I.

Get your own patents. Application blanks, complete
ihdowtrutt. SI. Cutting limo . caionbell. Calif.

Patents. Time counts in apply Ii, for patents. Den'
OA delay in protecting your ideas. Setod sketch or toottit 1

for instructions or write for Free book, "How to Obtt: o

Patent" and "Retort! of Invention" form. No eharg- f.
infoomation on how to proceed. I' mo ....... leations Ito lett.
entoilden Oaf Prompt. careful. efficient etvire. I'larenre A
O'Brien. Registered Patent Mt retry. Security Rank
Building illicitly across street Pons patent union,. Wash -
in.ntot. I). C. See page 515.

Patents: Trade -Marks. Ten years experience 19 Patent
Offlee. Cr nsultation Invited. iliwklet. Geo. Reel, r, 21,01.
150 Nassau St., Ness York.

peteer.sease- one of the filar ,t noon In Atnerh ;roe t

else hoodoo s. at loot st lonsistent charge. a Set, Inv nut, I

for tesults, evidenced Is mans o ell- know Pal cute off extra -
otilinary aalue. Book. Patent-SensePee. Lacey & Laces.
011 1, St.. Wohinglow, U, C. Estal.. 18119.

"I or's Advisor." the valuable Patentbook wilir 159
Mechanical movements and illustrations, sent free Mom
request. Sf. 1. Labiner, Patent Attorney. 3 Park Row,
Sew York.

"Inventors' Guide" free on request; gives valuable in-
formation and advice for all who have original idea or
improvemants. Frank Ledermenn, Registered Attorrwy an I
Engineer, 17th Fluor, Woolworth Bldg., New York

Sueeessful patent selling through eooneretion. Rootlet
free. Chartered Association American lorentors. Moo is 
t -o- 11,111Jiths. Washington, I). C.

Inventions commercialized. Patented or unpa f
%V: lie .edam Fisher Mfg. Co., 205 Enright, St. Louis. NI,

Twe Inventions -Too automatons and a piaster parts too-
ce,,. Rewire inventor's rights. William Haines. Ila !mita,
Cram.

Patents For Sale

Mr. II:senior. If you hese a patent Or Monition fur sole,
al it.: Mottle), tsa Court St., Bangor. Xle.

Photography

Have you a Camera? Write for free sample of our loll
maga, ine, Awning how to make better pictures and rani
muno9 . American Photography, 118 Cannon House, Boston,
17. Mass.

I'hotoplays li'anted

$09 For Ideas. l'homplay Ph t -,.h. criticised. cope-
riglorsol. marketed. Sella for ft to- booklet. Culvetsai
Set nsrlo Compel*. 2111 Seriphs' Bldg.. Santa %Ionic'.

es tern Ave.. I iollyo Iwo!. Calif.

Printing, Printing Outfits and Supplies

Point your own cards, stationery. circulars. paper. etc.
Complete outfits $8 a5 Job Presses $11. $'29; Rotary $119.
I'll, t Inc others. Isle point. All easy. rules sent. Wrote
for catalog presses, type. Wiper, etc. Kelsey Company. F-0
31eliden. Lunn.

Salesmen Wanted

take orders for coffee. mgar, flour, meats, canned goods,
staple gt °reties, alto paints, radio sets, tires. auto and (Gor-
ton oils. No capital or hood required. We deliver and ea.
left. Perm:meld busbies,. illg pay, Write at note.
llitcheuck11111 Cu.. Dept. 93, Chkago.

Minutes Pay Dollars demonstrating wonderful Once
podnd calculator. Details 517.00. Work r clouts $3110 Ire. -
chines. Adds, subtracts, multiplies. derides automat Mall).
Fist, year guarantee. lug demand; large profits. expetlem os
ownecessary. Write quick for liberal trial offer and pro-
tected territory Lightning Calculator Co., Dept. W, Grand
Rapids, Mich.

5100.0200 weekly. Retailers live wire specialty. $:0
sleekly guaranteed against eon.. Reliable house. Guarant. e
dealers turnover or money bark. l'ay you to investigate.
Appleton Novelty Co_ Cedar Rapids. L.\ a.

Sells for 09.75. Prints ad on wrapping Paper, envelopes,
Or. $1.00 rommission. Send 10e for sample work. Auto-
matic Ad -Stamper. Joldin, Mo.

A Paying Position Open to representative of character.
Tog, ordeo s ,bur's. -nos it ry Itret fo steam,. 11.10.1 ille0111e.
Peo man. nt. %Vrite now. Tatum's Shoe Mtg. Cos, 8-408 t'
Sorel. Ituaton. $1.oss.

Ehep Representative. S.II Mierometo rs to shots
P lends. Liberal re11ua1.iuu. lived Small TOO{ WOII.
:II -1 Hermon Strict, %Von rester, Mans.

Song Poems

Song Poem Writers -Send for proposition. Ray Hibbele 
1.21. 2101 N. Keystone Ave.. Clikago.

Free "Song Writers Guide". /121-1239 k:11.1, Green Bay,
Wis.

Stammering

StStu-T-T-Tering and Stammering Cured at Hume.
11,41 is. tire booklet free. Walter Mt I. JIM 111"i As -.ad,'.
112, Granville Ave., Chicago. ill.

Ed a Stammering. All speech defrosts urcessfully cut-
,. Samuel Robbins, :199 Bo) iston St., Boston.

Stamps and Coins

Stamps 100 All Ciflerent 3 cents. S. I. Quaker Stant,
CotruLany, Toledo. 0.

Net Approvals on request. Premium. W. .I.
Ter ounsch. Nebr.

ttoot- ',tone.

Typewriters

Typewriters. all standard makes. $10 up. Fully guaranteed
Free trial. Write for complete illustrated lists. Northwestetia
Exchange, 1St N. Francis, to ate., Chicago.

l'entriloquism

Ventriloquirm trught lino, at toms . Soda 11 co-,
Send 2e stamp nolay fur pat t kulars anti pron.f. Geo. 55'.

Smith. Boom 5-127, 125 N. Jefferson .1ve., refit la, III.

....... 114111.11.11411.11111111.111111,1111111.11111-111 kki 111111111,1kk "Pm k

Wanted

Detectives Earn big Money. Work home or travel.
peeiev,e ongerese.ry. Write. George Wagner, former G. it-
ernment Detective. 1950 Itroatio ay. N. Y.
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Ask for it
at any

newsstand
25c

TWO-FISTED
Action Fiction

Romp through the pages of that exciting
Western - Adventure Magazine called

Here's the biggest package of thrilling stories on the
market- you'll find the brands of the best authors,
profuse illustrations- and all you ante is two bits!

October
issue

now on
sale

Throw your lass' rope over the October issue-and read:

THE ROAD TO SANTA FE, by J. Allan Dunn,
THE CAMP BOSS, by H. Bedford -Jones,

SAY IT WITH GLOVES, by Herbert L. McNary,
DEAD OR ALIVE! by Richard A. Martinsen,

THE NESTERS' RETURN, by William B. Corcoran,

and other tales of north woods, sea, mystery, and cow - country advelitur:



Let These Guides

likw10 .11%0
IIMRI(N. fauRo
CHIDE GUIDE
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1.4114Old
C reAmOS IMMO- STORAGE
AAprAirAIX BATIIRitS

Solve Your Problems

I1 KIvS YAWKINS1 !HAWKINS ;HAWKINS; 11AWKIN HAWKINS

likaRK11 tElEINICI EZRA ituthock an* mat

CHIDE I, LQIIIIEJ GUIDE GUIDE GUIDE GUIDE
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gourfin4er ends

HIWKINt

'IL.LaRKAL

GUIDE

1.34:9

RAILWAYS

MOTION
PICTURES
duTOwolliaS

HAWKINS ELECTRICAL GUIDES IN TEN
VOLUMES

3500 PAGES $1 A VOLUME
SEND NO MONEY SEND ONLY THIS COUPON4700 PICTURES $1 A MONTH

Know the fact in Electricity. They mean more money and better
position fpr you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism-Induction - Experiments - Dynamos - Electric Ma-
chinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating
Currents and Alternators - Alternating Current Motors - Transformers
Converters-Rectifiers-Alternating Current Systems - Circuit Breakers-
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing
-Telephone-Telegraph-Wireless-Bells-Lighting-Railways. Also many
Moaern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay $1.00 a month for
ten months or return it.

THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please subm:t me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Name

Occupation

Employed by

Home Address

Reference
S. I., Oct.



Only One Way You Can
Get This Remarkable Pen!

You must try it FIVE days
before you can keep it!

Equal to Any $7 or $8.75 Pen
In Quality

Superior to Any Pen at Any
Price in Performance

Only Way to Get the Postal:
"Buy Through One Who Owns
One"-or Mail Coupon Below

THE man who invented this amazing pen con-
sented to let us sell it only under one condition-that
we work out a plan whereby the price would be
within the reach of everyone, instead of selling it at
$7.00 or $8.75, the price of other pens of equal
quality.

Of course, it was impossible to sell this remark-
able pen through the stores. Their profit alone on a
$7.00 or $8.75 pen is more than what you actually
Pay for the POST.1L RESERVOIR PEN. And
so we decided to let Uncle selling for us
-through the United States mails.

The Pen That Says "Fill Me
Up"When Empty

The POSTAL RESERVOIR PEN (named POSTAL be
cause it is sold by mail only) is distinctive in design and
contains features which are not found in any other pen.
It is transparent, so you can always see when it needs
filling. It is self-filling-employs an entirely new method,
the easiest ever devised. Holds 3 to 4 times more ink than
any other self -filling pen. Manufactured from same ma-
terials as used in highest priced pens. Never before have
so many improvements and refinements been combined in
a single, handsome, smooth -writing, never -clogging pen
that you will be proud to own and delighted to use.

How to Get the Postal Pen
SEND NO MONEY

s Simply fill in and mail the coupon. Do not send a
Postal S penny! When you get your Postal Pen, you will
Pen Co., Ss also receive 5 post cards, each worth 50c on
Inc., Ss the purchase price of another pen. Every
Desk 80
25 West Ss Postal Pen owner finds that his friends
43rd Street, Ss admire his reparkable pen and ask
New York City % where they can get others like it.

Please send me one ss You can easily sell your premium
Postal Reservoir Pen,  post cards for 50c each and earn
and five special Premium S back the full price of yourPostcards which I may give 
away or dispose of at 50c spen. You do not have to sell
each. I will pay postman $2.50 % the cards - dispose of
upon receipt of the pen. If after them any way you wish5 days' use I desire to return the I' s
Postal Pen, you agree to refund pur-
chase price. Send me the model I have 1., on them is yours to
checked. 0 Men's size 0 Women's's Keep.
size.

Don't Wait,-
Ssstear off coupon

and mail

4, NOW!

City Slate

Name

Address

You
Can
See

Through
This
Pen!

.1

Costs
Oniy

$2 50

No Other
Fountain Pen

Like It:

Read These Remarkable Postal
Features

It is Transparent- You can always see exactly how much ink
you've got. Can't run unexpectedly dry.

It is Unbreakable-- You can even step on it without injur-
ing it. A wonderful pen for lifetime service.

It's the Smoothest Writing Pen Yon Ever Savo-Big, Solid 14
Karat gold point. tipped with the finest iridium.

It is Self-filling-The easiest of all pens to fill.

It Holds 3 to 4 Times More Ink Than Any Other Self -filling
Pen-Fill it once a month-and get real "writing mileage.".

And Remember-The materials and workmanship are guar-
anteed to be equal or superior to those found in any other pen
whether sold at $7.00, $8.75 or more.

Five Days' FREE TRIAL !
Send for your POSTAL Pen NOW. State whether you want

lien's or women's model. Use it five days and ii your are not delight-
ed with it, return it and your money will be promptly refunded. you
are to be the sole judge. Compare it with any pen at aims price.
Remember the price is low only because our sales policy of man-
ufacturer -to -user eliminates all in-between profits. commissions and
handling. Send the coupon NOW and learn what real fountain
pen satisfaction is!

()slat
RESERVOIR PEN

Actual Size is
Larger Than This POSTAL PEN CO., INC., Desk 80, 25 West 43rd St., New York City




