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Earn
$3,500 to $10,000a Year
"IElect

Thousands of Cooke Trained
Men Are Doing It!

Get Into Electrical Contracting
John Prinec, 1133 Fourth Ave.. Astoria
L. I., New York. makes $800 to $1000 a
month In business for himself. He say
Cooke Training is responsible for his suer°,

Radio Offers You Hundreds of Opportunities
820 to $25 a day In Radio-that's what Jos.
Cunningham, Athens, Ohio. is making out o
his Cooke Training today.

Auto Electricity Pays Big
W. E. Pence. Albany, Oregon, specializes to
Auto Electricity and makes $750.00 a month.
Was formerly a mechanic earning $30.00 a
week:

Big Money In Electrical Ccnstruction
A. F. Klemz, 4449 Kerwin. Detroit. Mich(
can, earns over $50017 a year in Electrica
Construction work. He formerly earned $5
a day.

You want to make big money. You're not
satisfied with your $20 or $30 or $40 -a -week
job. Then Electricity is the field for you
-the field of BIG PAY and big opportuni-
ties. As a trained Electrical Expert-a
"Cooke" Trained Man-you can easily earn
$70 to $200 a week just like the men in the
pictures to the left, and not work half as
hard as you do now.

My Training Makes It Easy
Electricity is the world's greatest and

fastest growing industry and easiest of all
professions to learn, as I teach it. Right in
your own home, in your spare time. I will
train you, teach you its money -making se-
crets. As Chief Engineer of the great Chi-
cago Engineering Works, that big Two
Million Dollar Institution, I know exactly
the kind of training you need. and I'll give
you that training. Then I'll show you how
and where you eon use it to make big
money in Electricity. You ; you can write.
That's enough. My training does the rest. It makes
you a BIG -PAY man in this BIG -PAY field.

Make Money Quick-By Spare-TimeWork
Right at the start-after the first few weeks-I show

you how to make extra money doing Electrical jobs in
your spare time. I show you how to do them, where
and how to get the jobs and I give you four complete
outfits of tools and apparatus to work with, including
an honest -to -goodness Electric Motor. This spare time
work will bring you in several times the monthly pay-
ments on my Course. Even though you haven't the
ready cash, you can afford my training. It's not anexpense-IT PAYS ITS OWN WAY.

Go Into Business for Yourself
On My Money

Every month I give two of my students $500 cash, to
go into business for themselves. No strings attached-an out and outright gift. Get details of this remark-
able offer-the most amazing offer ever made in the
home -study field from my big free book.

Act Now! Get the "Vital Facts"
Learn what I will do for you. Find out about thethings I do for my "boys"-things that are not being

done by any other school. Get my 16 smashing guar-antees. My big book, which includes also letters from
more than 100 successful men whom I have trained, ex-plains it all. Clip and mail the coupon to me now.

Please send me, FREE and without ob-
ligating sue in any way, your big BOOK,

"The Vital Facts," and full particulars of
your big offer including your 16 guaran-

tees and details of your plan for financing
your students.

Dept. 2-A, 2150 Lawrence Ave. f' NameI

L. L. Cooke,
Chief Engineer

Cooke Training
is backed up
with my 20 years
of experience -
the contribution
of 50 other engi-
neers and a staff
o f 1 2 practical
engineers w h o
work full time
for my students.

Get My
16 Smashing
Guarantees
You don't know what guaran-

tees are-you don't know what
wonderful things I do for my
students-and what I guarantee
to do for you-'til you get my
book-"The Vital Facts." Send
for it NOW. Read about the
most amazing offer ever made
to ambitious men.

L. L. Cooke, Chief Engincer

Chicago Engineering Works 

Address
Chicago, Ill., U. S. A. I City

MailCoupon

NOW/
#

L. L. Cooke, Chief Engineer,
Chicago Engineering Works,
Dept. 2-A-2150 Lawrence Ave.,
Chicago, Illinois.

State

Thetooki Trained Man is the "BigPay"Man
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Men Past 40 Find
Simple New Gland
Treatment Ahead of
Medicine or Surgery

During the Last Seven Years a Series of Valuable Experi-
ments Have Been Conducted in the Middle West. The
Treatment Developed Has Proved Astoundingly Bene-
ficial in the Relief of Certain Painful Conditions Com-
mon to Men Approaching or Past the Prime of Life.

By Byram C. Kelley, A. M., L. L. D.
ACORDING to medical

authorities, 65% of all
men past a certain mid-

dle age suffer from a disorder
of the prostate gland that has
a depressing-and often pain-
ful-effect on the entire body.

Some of them recognize the real
cause, and resort to surgery or elabo-
rate, expensive treatment that is
sometimes beneficial, sometimes in-
effective. Others blame their trou-
bles on approaching age and des-
pairingly resign themselves to the
disagreeable symptoms, not know-
ing how to obtain relief.

What Are the Symptoms?
In. prostate trouble the system

may seem to have slowed up. One's
mental and physical grasp have
both lessened. The memory may
become treacherous. Physical ef-
forts, once easy, now often leave
one panting and exhausted. Nerv-
ousness, restlessness and insomnia
frequently a p -
pear. Often the
blood pressure
increases t o a
dangerous d e -
g r e e. Sciatica,
weak back, lack
of vigor and
chronic constipa-
tion are frequent
symptoms. There
is often a great
deal of pain in
t h e neighbor-
hood of the pros-
tate gland a n d
through the loins
and lower back. One
disagreeable features of such trou-
bles-the feature most often appa-
rent-'is the necessity for frequent
nightly risings which seem to be-
token weakness of kidneys and
bladder.

10,000 Find Relief
More than 10,000 men have al-

ready used the treatment which
has been developed and perfected
during the last seven years. It usu-
ally banishes those troubles often
blamed on approaching age, because
it tones and invigorates
the important prostate
gland-the keystone of
the entire gland system.
Then it not only ban-
ishes many painf ul
symptoms felt in the
neighborhood of t h e
prostate gland itself-
thus it also tends to
tone up or assist the en-
tire glandular system,
helping to re -invigorate
every great organ and
every bodily function.

It has brought re-
sults where every other
method has apparently
failed. It has brought new vigor
in cases where the surgeon's knife

seemed t h e only
remaining course
and it has brought
relief to a degree
that could not be
hoped for f r o m
an operation.

Every man
past 40 - in fact
every man in his
late thirties -
should learn
about this meth-
od - by which
he can treat him-
self at home-the
way in which he

should quick, inexpensive, safe
and permanent relief, or pay noth-
ing.

Why Many Men Are Old at 40
Above is the title of a book written

by a member of the American Asso-

Although two-thirds of all men past a certain age
have prostate gland trouble, many do not realize
the real cause of their painful or inconvenient
symptoms or their "slowing up." The article here-
with treats of this subject in an understandable
manner and points the way to speedy relief.

ciation for Advancement of Science.
He is the discoverer of this great,
new hygienic method and has been
actively engaged, with other scien-

tists, in the experiments
made during the last
seven years. This book
gives you much clear
explanation about the
cause and result of pros-
tate disorder. It makes
it possible for you to
a s k yourself certain
questions that should
enable you to tell
whether or not you are
subject to this trouble
which results in such a
loss of tone, health and
capacity to enjoy life.
And it discloses this
excellent means f or

Healing B!
Through

Gland and
Ce

ood Flows
Prostate

Renews Its
lls.

Chart shows the degree
to which healing blood
is caused to flow through
certain treated tissue-
strengthening the live
cells and replacing dis-
eased or dead cells with
new ones.

Doctor Obtains
Remarkable Relief

from
Prostate Trouble

"I was a nervous wreck.
I had enlarged prostate
gland and had to be up
ten to fifteen times at
night. I had spent hun-
dreds of dollars trying
to get relief. Then I be-
gan using your treat-
ment according to direc-
tions. In about two

months I was greatly relieved. I feel that
the trouble is entirely relieved as I have
not felt the need of treatment in the last
three months. I recommended it to two
of my friends who have used it with good
results."-Dr. J. Frank McMichael, Union
City, Tenn.

of the most find

treatment.

FREE-Discoverer's Book
The blank below brings you this

book. It will be mailed in plain cov-
er without any obligation at all on
your part. Simply fill it out prompt-
ly and mail today before the present
edition is exhausted. If you wish
specific information, mention age,
occupation, symptoms and how
long you have been troubled.

The Electro Thermal Company
4546 Main Street : : Steubenville, Ohio

FREE INFORMATION BLANK

THE ELECTRO THERMAL COMPANY
4546 Main Street, Steubenville, Ohio
Please send me at once your booklet, "Why

Many Men Are Old at 40." And full details
about the new Hygiene and Therapy.

Name

Address

City State
This Therapy is not concerned with Violet Ray,

Phonograph Records. Electric Treatment. Diets,
or course of instruction.
Western Office, Dept. 45L, Los Angeles, California
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$250.00 for Good Rat
Exterminators

Do you know a good method for the
extermination of that universal pest, the
rat? Full details on a contest telling how
we will award $250 in prizes will be pub-
lished in a complete article on this subject
appearing in the July issue. Those who
have effective methods for killing these
pests stand a very good chance of cashing
in on their knowledge and at the same
time providing other readers of this mag-
azine with useful knowledge.

* * *

Have You Ever Seen
Spirit Phenomena?

If you think you have, you have un-
doubtedly been fooled. Edward Merlin,
who has attended hundreds of seances will
illustrate in our next issue the methods
used by various mediums for producing
effects which to the uninitiated have all the
appearances of genuine spirit manifesta-
tions. The apparatus used and the meth-
od in which it is handled will be shown.

* * *

Will We Soon Have Talking
Movies in Our Homes?

Yes, when the new machine to be des-
cribed in our next issue is placed on the
market we can all have talking movies in
our homes without any trouble or a spe-
cial operator for the projecting machine.
The films are sealed in magazines and
there is no tedious work in connecting
them with the mechanism.

* * *

What Is Gravitation?
A wonderfully instructive and explana.a

tory article on the above subject will be
presented by an eminent professor whose
articles on various branches of science are
familiar to all of our readers.

* * *

The above are just a few of the treats
in store for our readers in the July issue.

Vol. XIII.
Whole No. 146

aao

1117®2t©
FORMERLY

ELECTRICAL. EXPERIMENTER
IN OUR NEXT ISSUE Member Audit Bureau of Circulations

EDITORIAL & GENERAL OFFICES: 53 Park Place, New York City
Published by Experimenter Publishing Company. Inc.

(H. Gernsback, Pres.; S. Gernsback, Treas.; R. W. DeMott, Sec'y).
Publishers of SCIENCE & INVENTION, RADIO NEWS. THE EXPERIMENTER

and MOTOR CAMPER & TOURIST.

June, 1925
r.1

No 2 .

clu

1.111LL1111111l.1111,A

Contents for June
POPULAR ARTICLES Cross -Number Puzzle 151

Editorial 113 By R. H. Tingley.
By Hugo Gernsback. Readers' Forum 157

Chute -the -Chutes Ferry 114 Book Review 193
By P. Henrikson. PRIZE CONTESTSJapanese Dwarf Trees 115
By A. N. Mirzaoff. Preserving Cut Flower Contest ....129

"The Air Mail" in the Movies 116 $11,000 Spirit Prize Offer 149
By Edwin Schallert and A. P. Peck. $5,000 Perpetual Motion Offer 157

A New Water Sport Wheel 118 Mystery Radio Set Contest 167
By J. W. Von Stein. Scientific Humor-Prizes for Best

Odd Science Photos 119 Jokes 169
North Pole Junction 120 Awards in $1,000 Monthly Contest 172

By L. B. Robbins. AUTOMOBILESOddities in the News 121
Why Are Blue Eyes? 122 Advertising Sign 143

By Constance Wardell. Automobiles Use Less Gas on Hills 144
Timely Talks on Timepieces 123 By Prof. T. R. Agg.

By Samuel Bernard. ELECTRICITYGiant Insects 124 North Pole Junction 120By A. G. Penrod.
Eight Things You Cannot Do 126 Efficiency of Light Sources 136

An Electrical Gold Locator 139By Dr. Harold F. Richards, Ph.D. Novel Wind Turbine 142Uses of Invisible Light 127 Light Ray Hands for Clocks 145By Dr. Russell G. Harris. Patent Advice 178Vacuum Canning 128 Edited by A. P. Peck.Hydrostatic Dynamometer 128
Cut Flower 129 RADIO ARTICLES
The Living Death (Conclusion) 130 Latest Radio News in Pictures ....158By John Martin Leahy. College Radio 159How Newsprint Paper Is Made ...132 Simplified Radio Television 160By Harry E. Weston. Super Radio 161Dr. Hackensaw's Secrets 134 By Dr. Alfred Gradenwitz.By Clement Fezandie. Glass Panels and Cabinets 162The Efficiency of Light Sources....136

By Dr. Russell G. Harris. By Dr. Ernest Bade.
A Fold -Up Dining Room Suite ....137 Honeycomb R.F. Transformer 163

By William M. Butterfield, By Herbert E. Hayden.
Nature's Widest Extremes 138 A Home -Made Storage "B" Battery 164

ABy Dr. Russell G.Harris. Page for the Novice 165
An Electrical Gold Locator 139 Radio Oracle 166
Further Tests of Einstein's Theory..139 CONSTRUCTOR ARTICLESBy Prof. Harold Richards.
Visible Air Whistle 140 Sheet Metal Fishing Punt 152
Volcano? 140 By L. B. Robbins.
Land and Water Airplane 141 An Iceless Refrigerator 152
Novel Wind Turbine 142 Sketch with Fire 153
Capillary Action in Daily Life ....142 Card Clip 153
Novel French Inventions 143 Uses for Old Pipe Scraps 154
Automobiles Use Less Gas on Hills .144 Bathing Garters 154
Light Ray Hands for Clocks 145 'CHEMISTRY ARTICLESSimple Telescopes 145 Nature's Widest Extremes 138Everyday Chemistry 146 Capillary Action in Daily Life ....142By Raymond B. Wailes. Everyday Chemistry 146Magic for Everybody 147 ByRaymond B. Wailes.By Prof. Joseph Dunninger. How -to -Make -It Department 155Parlor Juggling 148 Wrinkles, Recipes and Formulas ..156By L. J. Smith. Edited by S. Gernsback.Non -sc(i)ence 149
Scientific Problems and Puzzles 150 ASTRONOMY ARTICLES

By Ernest K. Chapin. Simple Telescopes 143
mo.iillnirrrn11111M111111.11.1.111111111111111111.1,01.,....,1111111.11.1.111M.m.1111n=11111.111.1111.11111.em..",,,

HOW TO SUBSCRIBE FOR "SCIENCE AND CAMPER & TOURIST. Subscriptions may be order and remittance for a renewal, delivery ofINVENTION." Send your name, address and re- made in combination with the other publications the magazine is stopped.mittance to Experimenter Publishing Co.. 53 Park Just mentioned at special reduced club rates. Send CHANGE OF ADDRESS: Notify us as far in ad-Place, New York City. Checks and money orders postal for club rate card. Subscriptions start with Vance as possible, giving your old address as wellshould be made payable to Experimenter Publishing the current issue unless otherwise ordered, as the new one to which future magazines are toCo., Inc. Mention the name of the magazine you ON EXPIRATION of your subscription we enclose go. It takes several weeks to make an addressare ordering inasmuch as .e also publish RADIO a renewal blank in our last number to you, and change on our records.NEWS, THE EXPERIMENTER and MOTOR notify you by mall. Then unless we receive your
.,,,,........nnannumTrn.muimmmlumranminnunnnuittomommiummumim iiiii

SCIENCE AND INVENTION is published on the INVENTION, 53 Park Place, New York City, N. Y.
10th of each month. There are 12 numbers per year. Unaccepted contributions cannot be returned unless
Subscription price is $2.50 a year in U. S. and pos. full postage has been included. ALL accepted con -
sessions. Canada and foreign countries $3.00 a year. tributions are paid for on publication.
U. S. coin as sell as U. S. stamps accepted (no for- SCIENCE AND INVENTION. Monthly. Entered
elan coin or stamps). Single copies, 25 cents each. as second class matter at Post Office, New York,
A sample copy will be sent gratis on request N. Y.. with additional entry at Long Island City,
All communications and contributions to this Jour- N. Y. Post Office. under act of Congress of March
nal should be addressed to Editor. SCIENCE AND 3, 1879, formerly entered at Jamaica, N. Y. En-

tered on Sept. 15, 1024, at Post Office, San Francise
Cal. Title Registered at the Patent Office. Copy-right, 1925. by E. P. Co., Inc., New York. '11,,Contents of this Magazine are copyrighted and must
not lie reproduced without giving full credit to thepublication. SCIENCE AND INVENTION is forsale at all newsstands in the United States and
Canada; also at Brentano's, 37 Avenue de l'Operu,Paris. Member of the Audit Bureau of Circula-tions.

New York City Western Advertising Representatives Pacific Coast Advertising Representatives
General Advertising Dept. Finucan & McClure A. 1. Norris Hill Co.

53 Park Place 720 Cass St, Chicago. Ili Hearst Bldg., San Francisco. Cal.
Kansas City Advertising Representatives

George F. Dillon
Republic Building, Kansas City. Mo.

rIi

106



Science and Invention for June, 1925 107

Be Superintendent of an
Electrical POWER PLANT

Wiring Outfit

0..) Wiring Outfit

Chief
Engineer

Dunlap

Own Your Own Electrical
REPAIR SHOP

LT0
Coto Electrical
School
AT HOME 

Boss Electrical
Construction Jobs

Be an Electrical CONTRACTOR

If you are now earning
less than $40

a week
enroll for my home training in Elec-
tricity and I will guarantee you a per-
manent, satisfactory job after you finish
-guarantee you at least 50% more pay
-or refund every cent of your money.
I give you this written guarantee be-
cause my training actually makes you
an Electrical Expert. The AMERICAN
SCHOOL stands back of this guarantee
with resources of over a million dol-
lars.

gLorals. the
Business of a

Million Opportunities
While you're at it, while you're spending your time and
money to be a success, Train for the big -pay Boss jobs
in the world's fastest growing industry. The world's work
is now being done by Electric power. Autos, ships, build-
ings, aeroplanes, all electric equipped. Electric lights,
everywhere. Think of Radio, Telephones, Telegraph,

Electric railways. This business DOUBLED in the last 9 years, and they say it
will double again in the next 6 years!

$60 to $200 a Week for Electrical Experts
Enormous demand for all-around Electrical Experts as Power Plant Superin-
tendents, Chief Electricians, Foremen of Construction, Electrical Draftsmen,
Radio Engineers, etc. And with my training you can go into business for your-
self with little capital and make $3,000 to $12,000 a year.

4ElectricallOutfits
Given You don't have

" to leave your
home or quit your job, you
don't need post -graduate Lab-
oratory courses when you are
Dunlap -trained. I send you
these 4 costly, complete Elec-
trical Outfits, all the Labora-

Motor
and tory and Shop apparatus you
volt Am-
meter need to understand Electrical

laws theories and principles
easily and quickly.
Not one penny extra
for this equipment.

Write Me AT ONCE!
Don't enroll for any home -train-
ing until you get a copy of my
jou-and-raise guarantee - until
you get my sensational offers.
Compare my 4 outfits with others
-compare my training with oth-
ers-compare my guarantee with
others before you decide. I will
show you how to become an Elec-
trical Expert right in your own
home - in spare time, for the
least cost and in double quick
time. Mail coupon for free book,
surprise offers and complete in-
formation.

Chief Engineer DUNLAP, Electrical 0:vision

AMERICAN SCHOOL
Dept. EA 26 . Drexel Ave. & 58th St., Chicago

22 Noted
Electrical
Engineers

This is not a one-man._ one
idea schooL 22 famous Engi-
neers and Executives of the
following corporations and uni-
versities helped me make Dun-
lap -training the moat complete
and up-to-date:

1. General Electric Co.
2. Commonwealth Edison Co.
3. Crocker -Wheeler Co.
4. Cutler -Hammer Mfg. Co.
5. American Telephone &

Telegraph Co.
6. Westinghouse Electric &

Mfg. Co.
7. Western Electric Co.
8. Underwriters Labora-

tories, Inc.
9. Columbia University

10. Dartmouth College
11. Massachusetts) Institute of

Technology
12. Lehigh University
13. University of Vermont
14. Armour Inst. of Tech-

nology
15. University of Kansas

AND MANY OTHERS

Earn While You Learn
As early as your eleventh lesson, I give
you special training in wiring, Radio,
Electrical repairing, motors, etc.,
so you can go out and start
turning your instruction into
cash. It's no trick to earn
enough in a single eve-
ning to pay one
month's tuition cost.
So you needn't let
lack of ready
money or any.
thingelsekeep
you from
this won-derful

MAI L
COUPON
quick!

Chief Engineer Dun:ap,
AMERICAN SCHOOL.
Dept. EA26 Drexel Ave. &
58th St Chicago

home- ]'lease rush guarantee of a job and
train- r a 50% raise, free book, surprise (g-
in& fern and complete Information on hoe

I can become a 'eat Electrical Expert at
11.11e in spare time.

City

Name

St. No.

State
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SCIENCE and INVENTION READERS' BUREAU

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 con-
cerns, 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 sav-
ing 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 catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.
We will transmit to the various adver-
tisers your request for information on
their products.
This service will appear regularly
every month on this same page in
SCIENCE and INVENTION.
If there is any Manufacturer not ad-
vertising in this month's issue of
SCIENCE and INVENTION from
whom you would like to receive litera-
ture, write his name, address and the
product in the special section of the
coupon below.

TEAR ALONG THIS LINE

READERS' SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product
as advertised in the issue of SCIENCE and INVENTION.

S.

aSF'THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

NAME
ADDRESS

(Street-City-State)

If Catalogue
List here specific article on of complete

which you wish literature. line is want-
ed, check in
this column.

IWTHIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS
If you desire information from a manufacturer whose advertisement does not appear in this month's issue, use this
space.

NAME ADDRESS

Your own name here
If you are a dealer

check here. Address

City State
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BURIED
TREASURE

can still be found in

CHEMISTRY
Good Chemists Command High Salaries

T. O'CONOR SLOANE, \/ A.B., A.M., LL.D., Ph.D.
Noted Instructor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chemical Society and a practical
chemist with many well known
achievements to hie credit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years engaged in commercial
chemistry work,

and you can make yourself
independent for life by un-
earthing one of chemistry's
yet undiscovered secrets.
Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake. They are done-today and everyday-not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difficult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite-these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Experimental Equipment
Furnished to Every Student

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

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Grk-S -WEST BRoADWAY NEW YORK CITY

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
wealth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-
cations are innumerable, touching intimately every business and every product in the world. The work of the Or
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of Pleasure. The days /
in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring
Prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

What Some of Our
Students Say of This
Course:

I have not written since I received the big
set. I can still say that it far exceeded my
anticipations. Since I have been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully. and the interesting
way in which they are written makes me wait
patiently for each lesson.-MORLAIS COUZ-
ENS.

I wish to espress my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I In-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the fact that I had a recommenda-
tion from a reliable school no doubt had con-
siderable influence in helning me to secure the
job.-H. VAN BENTHUYSEN.

So far I've been more than pleased with
your course and am still doing nicely. I hope
to he your honor graduate this year.-J. M.
NORKUS,

I find your course excellent and your instruc-
tion, truthfully, the clearest and best assem-
bled I have ever taken, and yours is the fifth
one I've studied.-JAMES J. KELLY.

From the time I was having Chemistry it
has never been thus explained to me as it is
now. I am recommending you highly to my
friends, and urging them to become members
of such an organization.-CHARLES BEN-
JAMIN.

I shall always recommend your school to my
friends and let them know how simple your les-
sons are.-C. J. AMDAHL.

I am more than pleased. You dig right in
from the start. I am going to get somewhere
with this course. I am so glad that I found
you.-A. A. CAMERON.

I use your lessons constantly as I find It
more thorough than most text books I can
secure.-WM. H. TIBBS.

Thanking you for your lessons, which I find
not only clear and concise, but wonderfully
interesting. I am-ROBT. H. TRAYLOR.

I received employment in the Consolidated
Gas. co. I appreciate very much the good
service of the school when a recommendation
was asked for.-JOS. DECKER.

/ New York CRY

Easy Monthly Payments Please send me at once.
You don't have to have even the small price of the course to start. You can / without any obligation on my
Day for it in small monthly amounts-so small that you won't feel them. ie OWL your free Book "Opportuni-
The cost of our course is very low, and includes everything, even the ties for Chemists," and full par -
chemistry outfit-there are no extras to buy with our course. Our Plan / Oculars about the Experimental Equip -
of monthly payments places a chemical education within the reach of /e meat given to every student. Also please
everyone. Write us and let us explain our plan in full-give us the V tell ine about your plan of payment and
opportunity of showing you how you can qualify for a highly trained your special 30 day offer.
technical position without even giving up your present employment.'

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

DON'T WAIT-MAIL COUPON NOW! #4. CITY STATE
r SI., June, '25

I
You Can Learn at Home /

To qualify for this remarkable calling requires elaborate specialized training. Formerly It was /
necessary to attend a university for several years to acquire that training, but thanks to our
highly perfected and thorough system of instruction, you can now stay at home, keep your ir

j
HC EmicAL

position, and let us educate you in Chemistry during your spare time. Even with only comme i ,
schooling you can take our course and equip yourself for immediate practical work in a chemical INSTITUTE
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- 'OF NEW YORK
vision that made him celebrated throughout his long career as a college professor. Your
Instruction from the very beginning is made interesting and practical, and we supply you / Home Extension
with apparatus and chemicals for performing the fascinating analyses and experimental Division 6
work that plays such a large part in our method of teaching, and you are awarded the / 66-S-West BroadwayInstitute's official diploma after you have satisfactorily completed the course.
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Tropad

uild your 0
co.s_TA'

You have all the fun
at half the cost and
a pattern that's as
easy to follow as a
ladies' dress pattern

Everything Is Measured and Drawn Full Size

The CONSRAD COMPANY, Inc.
233 Fulton Street New York, N. Y.

USE THIS BLANK TO ORDER
Just clip out this coupon, check the patterns or books
you want and mail it to us with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N. Y.

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $ , the full
price. Kindly send me the items checked postpaid.

Consrad Patterns -50c each

...No.

Make
Make
Make
Make
Make
Make
Make
Make
Make

a Two -Stage Amplifier.
a Reinartz Receiver.
a Reflex Receiver.
a Cockaday Receiver.
a Neutrodyne Receiver.
the Autoplex Receiver.
the S. T. 100 Receiver.
the Ultradyne Receiver.
a Five Tube Cockaday Re-

a Portable Receiver.
a Harkness Receiver.
the Original Genuine Super -

Heterodyne. List $1.00.
15. How to Make a Low Loss Receiver.
16. How to Make a Tropadyne Superadio.
Radio Map of the U. S. on Cloth.
20 Radio Diagrams and Hook-ups. New Edition.
All About Aerials and Their Construction.
Radio Amateurs Practical Design Data.

2. How to
4. How to
5. How to
6. How to
7. How to
8. How to
9. How to

10. How to
11. How to

ceiver.
12. How to Make
13. How to Make
14. How to Make

Radio Books 25c each
No. 1. Tips for the Radio Constructor.
No. 2. How to Make Practical Radio Receivers.
No. 3. Radio Questions Answered.
No. 4. Radio Frequency Amplification.
No. 5. Loud Talkers and How to Build Them.
No. 6. How to Tune Your Radio Set.
No. 7. One Hundred Radio Hook-ups. New Edition.
No. 8. All About Radio Parts.
No. 9. History and Operations of Vacuum Tubes.
No. 10. The Neutrodyne and All About It.
No. 11. How Radio is Received.
No. 12. How to Locate Troubles in Your Radio Set.
No. 13. Reflex Radio Receivers.
No. 14. The Super -Heterodyne Theory and Construc-

tion.

Special Books
....Radio News Amateurs' Handibook $1.00
....Radio Log Book .50

.Wireless Course in 20 Lessons -Leather Binding 2.00
....The Radio Instructor 1.00
....The Radio Listeners' Guide & Call Book .35
....The Radio Review .35

Name

Address

City State

Consrad
Books
and
Patterns
Are
Sold at
All News-
stand
and Radio
Stores
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To Practical Men and Electrical Students:
Yorke Burgess, founder and head of the famous

electrical school bearing his name, has prepared
a pocket-size note book especially for the practical
man and those who are taking up the study of
electricity. It contains drawings and diagrams of
electrical machinery and connections, over two
hundred formulas for calculations, and problems
worked out showing how the formulas are used.
This data is taken from his personal note book,
which was made while on different kinds of work,
and it will be found of value to anyone engaged
in the electrical business.

The drawings of connections for electrical appa-
ratus include Motor Starters and Starting Boxes,
Overload and Underload Release Boxes, Revers-
ible Types, Elevator Controllers, Tank Controllers,
Starters for Printing Press Motors, Automatic
Controllers, Variable Field Type, Controllers for
Mine Locomotives, Street Car Controllers, Connec-
tions for reversing Switches, Motor and Dynamo
Rules and Rules for Speed Regulation. Also,
Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for
Auto Transformers, and Transformers for Lighting
and Power Purposes. The drawings also show all
kinds of lighting circuits, including special controls
where Three and Four Way Switches are used.

The work on Calculations consists of Simple

Electrical Mathematics, Electrical Units, Electrical
Connections, Calculating Unknown Resistances,
Calculation of Current in Branches of Parallel
Circuits, How to Figure Weight of Wire, Wire
Gauge Rules, Ohm's Law, Watt's Law, Informa-
tion regarding Wire used for Electrical Pur-
poses, Wire Calculations, Wiring Calculations,
Illumination Calculations, Shunt Instruments and
How to Calculate Resistance of Shunts, Power
Calculations, Efficiency Calculations, Measuring
Unknown Resistances, Dynamo and Dynamo
Troubles, Motors and Motor Troubles, and Calcu-
lating Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, Frequency,
Alternations, Speed of Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with Line
Transformers.

The book, called the "Burgess Blue Book,- is
published and sold by us for one dollar ($1.00)
per copy, postpaid. If you wish one of the books,
send us your order with a dollar bill, check or
money order. We know the value of the book
and can guarantee its satisfaction to you by return-
ing your money if you decide not to keep it after
having had it for five days.

THE McCLURE PUBLISHING CO. Dept. I.T. -720 Cass St., CHICAGO, ILLINOIS
a
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New York Electrical School
29 W. 17th St., New York, N. Y.

Please send FREE and without obligation to
me your 64 -page book.

NAME

STREET

CITY STATE

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the

The Only Institution of the Kind
in America

At this "Learn by Doing" School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 9,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

Let us explain our complete courses to you in person. If you
can't call, send now for 64 -page book-it's FREE to you.

New York
Electrical School

29 West 17th Street, New York
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Ai the Movies
AND A. P. PECK

The shooting scene above was also taken in
the studio.

HERE further difficulties are encountered. Other
crooks in an airplane arrive on the scene and at-

tempt to capture the mail. Stirring battles such as il-
lustrated herewith occur, culminating in a crash between
the hero's plane and that of the thieves. This latter
scene was taken in miniature as illustrated in Fig. 11.
The close-ups of the hero driving his plane through the
snow storm were taken in the studio as in Fig. 10, paper
snow being blown across the scene by a wind machine.
The effect of flying was given by rocking the camera.
After the crash as in Fig. 11, a miniature plane fluttered

the ground as in Fig. 12, whereupon the scene was
' to a close-up of a property airplane, minus en -

as though it had crashed to the earth.
.re of the picture was the hero's battle with

lence between right and wrong, illustrated in
Ghostly figures symbolizing the hero's crooked
and the air mail pilot who risked his life, and

lost it, to carry the air mail on the first leg of its
.!y across the continent, were cleverly introduced

the film by double exposure, and lent a touch of
.lism and pathos to the story. "The Air Mail" is a
le post in cinema production marking a combination
education and romance in the films.

After the air mail thieves' plane was wrecked, the sheriff
and his deputies arrived on the scene and arrested them.

A "prop" plane was used as shown.

iThe fight scene illustrated in
Fig. 9 was taken in the studio

as in Fig. 10.

CAMERA SWAYED TO G11/
FLOATING MOTION
TO PLANE

The studio setting
where many close-ups
of the airplane were
taken is shown above.

1

Above: Manipulating
the miniature air-
planes to produce the
effect of a crash in

mid-air.

WIND NA -11 111E

' I tiVIS I E

tlAIIRES

:71-711.1N1 ,1;qt

After the crash shown is Fig. 11, -the leading
plane was cript led End fell to the g-ound in
a series of wid K-rathns as ilkistrated in

Fig. 12. This was also a miniat_ae scene.
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TO PUSH
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New Water Sport
Wheel

By J. W. VON STEIN

'THE new aquatic sport wheel seen in
action in the water at 1 cn this page,

is the invention of Charles F. Erickson.
This sport wheel is amphibious. It will
run both in the water and on land. It
is driven by a small two -cylinder gasoline
engine and overcomes the difficulty in-
herent in former unicycles, in that it is
easily balanced whether the machine is
moving or standing still. The body of
the car is completely enclosed. The
wheels themselves are capable of being
extended from the body when so desired

by the operator.

Illustration 2 on this page shows a side
view of the machine and the steering con-
trol, as well as the position of the engine
and operator. Notice here that the gaso-
line engine is swung beneath the seat.
A large cone clutch transmits the power
from the engine to a differential, and
thence to the driving wheels. Both
wheels are equipped with brakes, and
when it is desired to steer the mechanism,
the operator turns his steering wheel,
tightening the brake on one side, which
stops the movement of the corresponding
wheel. The other wheel free to move the
differential, travels a bit faster and con-
sequently the entire mechanism is turned.
The gear rack pushes the wheels outward
when desired. Fig. 3 shows sectional
rear view of the mechanism and illustra-
tion 4 shows the device standing still.
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Timely Scientific Developments

A new vision test for automobile drivers has
recently been developed by Dr. J. Fred An
dreae of Baltimore, Maryland, as an out-
growth of the recent state requirement that
all applicants for automobile driver's licenses
be able to read and distinguish signals at a
distance of 100 feet or more. This device
takes advantage of the foreshortening effect

of distance.

An aerial camera for map work has recently
been developed by James W. Bagley of the
Engineer Corps operating in conjunction with
the Army Air Service. The camera is illus-
trated below and with it it is possible to map
approximately 2,000 square miles of territory
with one loading of film at an altitude of

15,000 feet.

a

A burner capable of sustaining flame when submerged below the
surface of water and in direct contact with, it has recently been
designed. This action produces steam capable of driving a
locomotive or steamship. The inventor claims that with his cle-
vice much greater efficiency is realized than with the present-

day boilers.

'111111111111

'c

4644
This mechanical decoy has small mirrors affixed to the moving wings

which attract birds to the hunter's locality.
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North Pole Junction
ft. It )111;1`,:-

The illustrations on this page show a futuristic
solution of the aerial transportation problem.
The author contends that there will be a
junction at the North Pole, where airships
carrying passengers and freight will meet.
Here ships from Russia will discharge their
passengers and cargo, and take on other pas-
sengers and materials for the return trip to
their home country. Those desirous of reach-
ing America or those destined for Africa will
travel down an inclined elevator shaft to a
well lighted and heated waiting room, and
will make themselves comfortable until the
ship to the Americas or Africa leaves. There
will also be stations along the Equator for
short local traffic. This may be accomplished
by means of airships or high speed airplanes.
The northern regions are very rich in coal
deposits, and there will be no difficulty in
procuring petroleum cheaply or in manufac-
turing helium gas in these cold climates. As
a matter 'f fact, the quantity of helium gas
or petroleum produced would be greater than
that in the more temperate sections of the
country. This section will likewise have its
own radio transmitter where local weather
reports will be constantly transmitted to ships
coming to the station or leaving it. The air-
planes will be provided with skids, which may
be let down so that landing may take place

on a lake of ice or snow.

ELEVATOR 4.F. HAFT
DiRecr TO
MOCKING
MAST

HOISTING
CABLES

CI- 1,4 BO
EL?2:vA-roR3
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Early in tre history of this WOLICI mass ooserved that
the shadow the sun cast changed regularly in length
and direction as the day progressed toward night.
The caveman as illustrated at the right used to tell
his mate that he would be back
when the shadow of as upright
pillar touched a time marking

stone.

The dial of Ahaz was a curved flight of steps rising
like the huge side of a bowl at one end of the palace
courtyard. The beam of light is admitted through an
opening overhead and touches the different steps of the
stairway. The date of this construction is fixed by his-
torians as 742 B. C. The angle cf the Gnomen or style

is determined by the latitude. Note angles above.

Timely Talks on Timepieces
By SAMUEL BERNARD

The multi -face sun
dial at the left tells
the time in twentycities in different
parts of the world.

SUN

\ \
nomaivrateatit.,74. ,,,, ,,, er 0

Left: Typical garden sun:-1411441.1ra4-44t

dial. The lines and
of a vertical dial are

gures
r-

rived at in same way as
with the horizontal dial. Wir

fi

123

The diagram above illustrates a
vertical sun dial on one of the
buildings at Union Hill, Md. This
has teen telling time for over a
century. Notice the sharply de-

fined shadow.

A sun dial may be regarded as the edge of the
disk which passes through the center of the earth
from the spot where the dial is fixed. To divide
the dial, we imagine it surrounded by a cage
formed of twenty-four arcs drawn from the North
Pole to the South Pole. In its course the sun

would cross one of them every hour.

Left, we see a
pocket sun dial
which is accurate
to within a few
minutes. Above is
the method for
using your watch
as a compass.
Hold watch flat
with face upward,
point hour hand
toward the sun;
then south is half
way between hour

hand and num-
eral 12.

MORNING
HOURS

STYLE '`..1
POINTING

TO POLAR -
STAR

400-1.
A small pocket sun dial
is illustrated at the right.
Note method of deter-
mining angles for sun

dial, shown above.

AFTERNOON
HOURS!

The style of a sun dial should be
parallel to the earth's axis and

should point to the polar star.
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The photo at the right is a mosquito. Here again the detail is
not lacking.

Photo above as well as the one below were also taken by this method. The author
used a 32 mm, a 50 mm, a 75 mm and a 150 millimeter motion picture lens,
switching them about for the best possible combination. A baking powder tin
was mounted on the end of the view camera to hold the lenses. The camera was

pointed toward the window.

VIEW CAMERA

Giant
Unusual Methods Used by the
Both Alive and Dead Without

an Ordinary View Camera
The Secret of Obtaining

Lies in Method of
By A. G.

To the left we find a photo of the head of a
caterpillar. This photo originally occupied the
entire area of an 8 x 10 photographic plate.
Notice the remarkable detail and the great
depth of focus obtained by the use of motion
picture lenses, a baking powder can for ad-
juster, and an ordinary 8 x 10 view camera,
using daylight to illuminate the object and
concave shaving mirrors to bring out the

details.

The exact layout used in photographing insects is
illustrated below. Notice that there is a light
shield immediately back of the object which is to
be photographed. A magnifying glass is used for
inspecting the image on the ground glass of the
camera to make sure that the instrument is prop-
erly focussed. Shaving mirrors then throw light
on the object, so as to illuminate both its front
and the back more intensely than the middle. In
this way the great depth of focus is obtained, and
the detail of the hind legs or the head of the
animal are not lost. The installation is not ex-

pensive.

SHAVING MIRRORS

BA KING
POWDER TIN

MOVIE CAMERA
LENS

OBJECT
TO BE
PHOTO-
GRAPHED

MUSLIN

'WIND
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11)

7/1/1) k"
Nasturtiums grow
prolifically under
the influence of
ultra - violet rays.
Most other plants
do, but some die.

QUARTZ
LAMP

-E-INLET

-4-OUTLET

1111[111111

1111111111

I -

2

3

4

5

MERCURY

QUARTZ TUBE

Infra -red rays of light
easily penetrate a quartz
or glass plate but are
stopped by a water cell.
The red and blue go
through water, quartz and
glass. Long ultra -violet
rays pass through water
and quartz; short ultra-
violet rays are stopped by
air, although they go
through water or quartz
to some extent, but not
through glass. In this
illustration we show a
typical ultra -violet ray
lamp. By standing near
a burning quartz mercury 
arc for five minutes, a
sunburn could be obtain- /Ifr

ed which would require a
whole day at the sea -

4; shore. 107Ig

Uses of Invisible Light
By DR. RUSSELL G. HARRIS

Of the Jefferson Physical Laboratory, Harvard University

11111111111111111111111
MERCURY VAPOR ARC

1
'ANODE TARGET

Quartz mercury vapor lamps kill germs
and can purify drinking water.

Babies are cured of rickets and adults of boils
by application of the invisible uP violet rays.
Hospitals are now using quartz window panes.

Photo -electric cells respond very readily to
infra -red light, and this method can and has

been used for invisible signalling.

METAL

CAP

WATER
CELL

QUARTZ
PLATE

GLASS
PLATE

The above diagram shows the relative
lengths of light waves and common sub-

stances which are transparent
or opaque to them. 1-Infra
red, relative length of wave 9;

2-red, length 6; 3-
blue, length 4.5; 4-
long ultra violet, length
3; 5-short ultra violet,

relative length 2.

MERCURY ARC
(QUARTZ);

1111111111111111

IIIIIIIIIIIIIIII
QUARTZ WATER
CELL TO CUT OUT
HEAT RAYS

WHITE OF EGG IN

Eggs may be "boiled" without heat
by using a quartz lamp and a quartz
water cell to cut off the heat. The
white of the egg will be found to

coagulate quickly.

Workmen welding with electric torches must
wear goggles to prevent blindness because of
the ultra -violet rays produced during the work.
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Vacuum Canning
New Device Gives Perfect Results

Some examples of edibles packed both hot
and cold and sealed by means of vacuum
and air pressure are shown directly below.
Blanching and boiling times are more than

cut in half.

The details of the vacuum pump and the
evacuating chamber are shown below.

EAL

ECCENTRIC
RUBBER
WASHER

GLASS TOP

RUBBER

AIR EXHAUSTED
COVER OPENED

SUDDENLY
LOCKING TOP

IN PLACE

A new device of great assistance to the housewife has recently been in- f ,om 25 to 28% inches within the tank, whereupon when the cover is sud-
vented by A. C. Whitefield and is illustrated in detail above. In use, the denly removed, atmospheric pressure holds the top of the glass jar firmly
foods to be preserved are placed in a standard' ,.glass jar, the rubber ring in place and protects the contents. This device would prove of great
and the glass cover put into position and the cover of the vacuum tank value in the experimenter's laborato:y as well as in the kitchen, enabling him
clamped on. A few strokes of the pump serves to create a vacuum of to conduct experiments under varying air pressures.

Hydrostatic Dynamometer

POUNDS PULL
RECORD

FLEXIBLE SHAFT

MINUTE
MARKER

TIME RECORD

PAPER CHART ROTATED
BY WHEEL ON GROUND

WHEEL RESTS ON GROUND

CLOCK

Our illustrations above deliniate the construction and use of a novel type turn records on the circular chart. A clock also records the minutes and
of hydrostatic dynamometer. In use, the draw bar extending from the the chart is rotated by the wheel resting on the ground. Therefore, itpiston in the oil cylinder is attached to the device under test such as is revolves in accordance with the speed of the device under test. From theseshown in the illustration of the locomotive directly above. Any strain records the speed and pull in a given time may be quickly computed and
placed upon this draw bar registers on the fluid pressure gauge which in the horse -power of the drawing agent found.
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30 GRAINS SALICYLIC ACID
IN I QT. WATER L

RINSE EVERY NIGHT
ANp REMOVE DECOMPOSED
MATTER

RINSE AGAIN IN
MORNING AND
SNIP OFF TINY
PORTION OF
STEM

Cut Flower Contest
Twenty Combination Pen -Pencils as Awards

PLACE ON ICE IN BASIN OF
STRONG SOAP
SUDS.

ALL TOGETHER,OR ANY COMBIN.
ATION,USE -
5 GRS AMMONIUM PHOSPHATE
5 GRS AMMONIUM CHLORIDE
5GRS POTASSIUM NITRATE
5GRS SODIUM CARBONATE
OR 5 GRS CAMPHOR

IN I QT. WATER

FRUITS TO KEEP FLOWERS
FRESH.

PLACE
IN WEAK SOLUTION
AMMONIUM SULPHATE-
ALTERNATE NEXT DAY
WITH CLEAR WATER

On this page we show a few methcds of preserving cut flowers. In
the system at 6, 7, 8 and 9, a rather elaborate method is shown.
The object of this contest is to make flowers last as long as possible
by the aid of chemicals or by some other technique. The flowers
must remain in their natural state. They cannot be coated by any substance

nor can anything be done to impair their beauty or destroy their perfume.
Twenty combination pen -pencils which became so popular as awards in the
"Inner Tube Contest" will be awarded. These are self -filling gold pens. At
the opposite end is a clutch pencil. The description appeared in our March

number.
This contest will close in New York on July 30th, all entries to be in our hands
at that time. A description, 200 words or less, for each system is all that is
required and contestants may submit as many ideas as they desire. In event

of ties. Similar prizes will be awarded to those so tying.

DIP STEMS IN
HOT PARAFFINS

THEN PLACE IN
SALT WATER

../1/$014)1j1i..;
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SYNOPSIS.
Captain Livingstone, an Antarctic explorer,

communicates with Darwin Frontenac, a famous
scientist who has conducted research work in-
volving methods of inducing hibernations in
mammals. To Frontenac and Bond McQuestion,
a reporter, the Captain recounts a weird tale of
discoveries in the Antarctic. He tells how a
land of palm trees and luxurious flowers was
found far south of the Antarctic circle and how
during part of their exploration trip, several of the
members of the party were killed by an invisible
"Thing." During further explorations, a cave
was discovered and in the ice coated floor they
found encased the body of a beautiful girl. The
Captain formed the opinion that this girl was not
dead, but was in a state of suspended animation.
Proceeding further into the cave the explorers
discovered a sealed stone doorivay guarded by a
tremendous carved figure of a harpie. On the
way back the only remaining member of the
party, with the exception of the Captain, fell
Into a crevasse, followed by his sled carrying on
it photographic records of the trip.

The story so interests Frontenac and McQues-
tion that they decide to accompany the Captain
on a return trip. They take with them 102 dogs
which are artificially "killed" by Frontenac and
placed in a refrigerator on board ship. After
they become encased in the ice as far south as
they can go, the Captain, while walking over the
surface of the ice is suddenly attacked by a
killer whale that breaks through the ice and
kills him.

lust before establishing their depot on land,
the dogs are reanimated with no disastrous ef-
fects from their long "hibernation."

After the long Antarctic night, spent in prep-
arations, the party finally sets out for the cave.
They find it and the beautiful girl encased in
the floor as told by the Captain. Using twine as
a return guide, the party proceeds into the cav-
ern and finds the stone doorway. At this time a
noise is heard and suddenly there staggers out
of the darkness a horribly emaciated man, naked
except for a loin cloth, carrying at his side a
skin sack of water. He collapses, then somewhat
revives and points at the figure of the harpie
carved above the doorway, muttering the word
"Ah-cone-cawn-ga." With that he again col-
lapses and dies.

The party starts out to explore the cavern
from which the Antarctican emerged. En-
countering many difficulties, they finally lose
both lanterns and one of their number falls
through the thin crust of the flooring of the

The Living Death
By JOHN MARTIN LEAHY

NINTH INSTALLMENT (Conclusion)

care and is killed. Rigging a makeshift light,
they return to their camp and start for the
Gardens of Paradise. Bad weather impedes
their progress, but after traveling several days
they enter a heavy fog from which they emerge
after hours of travel into the warmth of the
Gardens of Paradise.

NINTH INSTALLMENT
CHAPTER XXXI

WE ENTER
SHALL not attempt to describe the
thoughts and feelings that came to us
as we stood there and gazed out upon
that strange and lovely scene. I be-

lieve every man of us, so lovely was it,

It was late in the
afternoon when we
came to the edge
of a large open
space and saw the
camp of the bear -
people. It was at
the farther side,
by a little stream,
and consisted of a
half dozen huts,
made of woven
branches a n d
roofed with long
leaves like those
of the pandanus.

likened it to a vision of fairyland. But it
was not fairyland, despite its beauty and the
strange wonder of it all, for 'twas the abode
of a frightful monster-the abode of mol,-
sters, rather. Somewhere, too, perhaps up

'there in the invisible northeast, was a race
of men-a race of white men. And where
human beings are-well, there is not fairy-
land, however wonderful the land, and the
human beings themselves, may be.

Ah-cone-cawn-ga! Ah-cone-cawn-ga ! What
was the meaning of that word syllabled by
the Antarctican upon our wondering minds?
Would it be ours to rent the veil and see?

She stirred, sighed, closed her eyes. The pupils were contracting; the eyes were blue. Then
suddenly she turned her head, raised her look to Frontenac's face and spoke!



in the very heart of the frozen Antarctic,
beneath the branches of stately trees. The
sheen of sunlight upon the foliage and moss
overhead-some of the moss hung from the
great branches in long festoons-was most
beautiful. No less beautiful was the sun -
blaze on the mass of vegetation that clothed
the ground. Awful, too, were those dense
shadows all roundabout us.

As we advanced deeper and deeper into
the place, the flora assumed a character more'
and more tropical.. Gorgeous flowers, many
of them parasitical, were passed. Came the
almost continuous drone of insects. Creep-
ing, crawling, flying things were everywhere.
Great butterflies flitted in the sunlight and
in those gloomy forest depths into which we
sent so many searching glances.

And this mention of butterflies renders
apropos one of the curious entomological
discoveries made by Frontenac in these Gar-
dens of Paradise: a butterfly with a "tere-
brant mouth," as he chose to express it. In
other words, this is the first (and the only)
butterfly known with a boring mouth; all
the others are purely suctorial. The only
exception, amongst the great order of the
Lepidoptcra, previously known, is that of
some Australian moths-Ophideres, I be-
lieve-these insects, like Papillilarius fronte-
nacci, having boring mouths.

Our objective was the scene of the tragedy.
This, thanks to Captain Livingstone's care-
ful directions, we had no difficulty in find-
ing.

Yes, there we stood at last in that very
spot where it had dropped upon the three
victims.

"Look at that !" suddenly exclaimed Fron-
tenac.

He was pointing toward the trunk of the
great cypress There it was, faint but un-
mistakable-the mark of a great claw.

I felt a shiver run through me and the
blood turn cold in my veins.

"Can it be possible," I said, "that the
thing which left this mark-?"

"Well, Bond?" Frontenac queried.
"Captain Livingstone suggested the possi-
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and there-. before oe.r astonished
eyes. was the headless monster.

bility that it did not have to move on the
ground."

"Bosh! The suggestion is not worthy a
second thought. It is preposterous, utterly
preposterous. Of course, the thing might
be arboreal; but that isn't what Livingtone
meant."

Of a truth, it was a dark, mysterious and
terrible business that now faced us.

(Continued on page 174)
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Or would it remain (for us) one of the
mysteries of this mysterious land?

Everything visible was just as Captain
Livinggone had described it. Our view,
however, was not so extensive a one as his
had been,. for a haze, with a strange quality
of dreaminess for which we could not ac-
count, obscured distant objects, completely
concealing, of course, what lay beyond them.
The great mountain that rose up in the
midst of the valley-named Mount Wilkes
by Captain Livingstone-loomed ghostly and
evanescent. There, off to the left, was the
lake, glittering like a great jewel in the rays
of the Antarctic sun. Yes, and there they
were-there were the palm -trees!

It was our belief that we had come out
at a point somewhat to the left of the place
where Captain Livingstone stepped through
the fog -curtain; and, on consulting his map,
this was found to be the case. The distance
proved to be about two miles.

We found the grave-torn open. It was
plain that this had been done long before,
in all likelihood, I thought, immediately
after the departure of Livingstone and
Hampden. The cross lay shattered amongst
the flowers, and not far off a skull was
found. A careful search everywhere re-
vealed nothing more. The skull-we had
no means of knowing whether it was that of
Wilkie, Thompson or Bogardus-we buried
again and placed another cross at the head
of the grave. A solemn, sad business this,
the first to befall us on our arrival at Para-
dise-one that enhanced that foreboding
which enveloped my very soul in its gloomy
shadows.

This sad office performed, we started
down, leaving one of the men, Watson, to
his colossal chagrin and disgust, to guard
the camp. We were, of course, no longer
in our zero togs. A good idea of what our
divestiture meant will be furnished by the
remark that I was now wearing one pair of
socks instead of seven!

As for weapons, each of us had a rifle,
two revolvers and a goodly supply of am-
munition.

It was a strange thing to be moving, here

At that instant the thing stepped
into a stream of sunlight, and there
it paused, a monster clothed in
golden fire, and stood regarding us

with stolid interest.
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How Paper Is Made
By Harry E. Weston

Assistant Professor of Pulp and Paper Manufacture at The New York State College of Forestry, Syracuse University.

In the manufacture of newsprint paper from wood it is first necessary
to convert the wood into pulp. The object of the wood pulp processes,
two being commonly used in the making of newsprint paper. is to
separate the fibres of the wood in such a way that they will form a
convenient base for the manufacture of this paper. The first of these
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Photo above is a river scene
Adirondacks. The logs are o
way to the paper mill. Phi
the right is an exterior view
modern newsprint mill. Mecl
or ground wood pulp is produ
forcing long fibred wood su
spruce and balsam, which has been
cut into short lengths, and from which the bark has
been removed, against the face of a revolving grind-
stone. The wood is reduced to pulp by friction. Large
quantities of water are used to reduce the temperature
of the grinding. The pulp issues from the grinder as
slush, and is then screened to remove knots and slivers.
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Photo above shows a large
pile of pulp wood in storage.
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processes is mechanical in nature; and the second is chemical. In news-
print paper, the mechanical or ground wood pulp is the chief constituent.
Approximately eighty per cent. of the ground pulp is used, while about
twenty per cent, of chemical wood pulp is added to it in order to give
the paper strength. Pulp manufacture is only one stage in the process.
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Photo at the right shows a large di-
gester installation. Sometimes 'an
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After screening the pulp in a mechanical process, it is thickened by removing water from it upon
specially designed machines. The pulp is then ready for converting into paper. This pulp repre-
sents the lowest grade of paper making fibre, and is seldomly used alone, but is mixed with a cer-
tain percentage of chemical pulp to give the paper strength. An acid process, known as the sulphite
process, is used for the manufacture of chemical pulp necessary for the making of newsprint. The
sulphite acid, the cooking liquor. In the manufacture of sulphite pulp, the barked wood blocks are
reduced to small chips. These chips manufactured from long fibred soft woods, such as spruce.
hemlock and balsam, are then cooked with the sulphite acid in large steel digesters, which are lined
with a special acid resisting brick. Such a cook may last from eight to fifteen hours. The operating
pressure is about seventy-five pounds. and the temperature at the end of the cook is 325° F.
When the cook is completed, the pulp is blown into a pit where it is washed with water. It is then
screened to remove knots and uncooked portions of wood, and to separate well cooked fibres into

different grades of pulp. This pulp must also be thickened before being converted into paper.
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for the manufacture of pulp is shown on the top of
pages. The acid process is described immediately
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THE actual manufacture of paper begins in a machine called
a beater, and in the operation known as beating. The

beater is a large oval tub -like machine in which a roll, bearing
a number of steel bars on its face, is placed. The bars on this
roll, together with the bars of the bed -plate located imme-
diately below the roll, perform the beating operation. The
tube is so designed that the pulp fibres in comparatively dilute
suspension are circulated around inside the tube by the revolv-

ing of the roll and pass between the two
sets of bars where the fibres receive the
necessary beating treatment. All the ma-
terials which go to make up the final
composition of the paper are added in the
beater. Some paper is "sized" so that it
will not absorb ink or moisture. This
operation is accomplished by adding to
the pulp some material which will coat

BEATERS

f/LLER,VARN/SN
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rhe pulp when emptied from the beater is passed to a refining engine for final
°treatment before being fabricated into a finished sheet of paper on the paper
machine. The paper machine is one of the largest, most complicated, and most
expensive individual machines used in any industry. It actually makes the web
of paper in the form of a wet sheet from a very dilute susoension of fibres, compacts
the wet sheet, drys it, and finishes it by improving or smoothing its surface.
As the sheet in a continuous web leaves the calenders, where the finish is being
put upon it, it is wound in the form of a long roll on a device called a reel. It
is then rewound on a rewinder into rolls of proper length and width; the wide
sheet from the reel being slit into webs of the proper width during the rewinding
operation. The rolls formed on the rewinder are wrapped in heavy paper and
shipped to the consumer ready for the press room. In the manufacture of sulphite
acid, the gas of burning sulphur (sulphur dioxide), passes into lime water where

it is absorbed.
Photo above shows

the fibres like a varnish. Many papers
contain a mineral "filler," such as com-
mon clay to fill the spaces between the
fibres and thus make the paper smoother
and more opaque. Some papers contain
coloring matter and white papers often
require a blue to neutralize the yellow
of the pulp. When the pulp has been
sufficiently beaten, the beaten stock, as it
is then called, passes to a refining engine
for final treatment.

a modern
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The photo at the left shows a pile
of sulphite pulp ready for the paper
mill. This is taken off the mach-
ines as illustrated in the diagram,
diagonally to the left, where the
artist, by means of an arrow has
indicated the pulp "for shipment

or storage."

paper machine manufacturing newsprint
paper.
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Doctor Hackensaw's Secrets
By CLEMENT FEZANDIE

No. 5-A Journey to the Center of the Earth. (Part I.)

a collection of ice huts which had previously been constructed
by a very rapid method, having been made in a mould into which water had
been poured and allowed to freeze. On up -ending the mould, the ice -house

CHAPTER I
66 T EP !"cried Doctor Hackensaw.

"Do you want to take a trip with
me?"

"Shure, Pop !" answered Miss
Pepita Perkins, gaily. "Where to ?"

"To the South Pole first, and from there
possibly on to the Center of the Earth."

"What!"
"Yes, Pep. I have decided to penetrate

Nature's greatest mystery and discover what
lies at the center of our earth. Up to date
nobody has the faintest idea of what is to
be found there. For many years the center
of the earth was supposed to be a liquid
mass of white-hot molten matter on the top
of which floated the cooled upper crust-
about a hundred miles in thickness. This
belief was strengthened by the fact that in
our mines the temperature increases slowly
as the depth increases. It would follow that
the center must be a white hot mass. The
existence of volcanoes would lend support
to the belief. But of late years this view
has been gradually abandoned. If the center
of the earth were a. liquid sea of fire, this
sea would be attracted by the sun and the
moon and our volcanoes would have daily
high tides and low tides the same as our
oceans of water. Other circumstances, too,
lead to the belief that our earth is not fluid
at the center, but is as rigid as steel. How-
ever, nothing really definite was known until
I, a few years ago, set about exploring the
nature of the center of the earth by means
of radio waves."

"Radio waves. What do you mean?"
"'I mean to say that radio waves in their

passage through a medium are modified to
a certain extent by the medium through
which they are passing. I have accordingly
spent a great deal of time in studying just
what modifications are produced by passing
these waves through different thicknesses of
rock, sand, clay, gravel and various metallic
ores. Of course, I was obliged to use di-
rected waves, for if the wave passed around
the obstacle instead of through it, it would
tell me nothing.

"After I had carefully tabulated the re -

slid out all ready for occupation. Mr. Sam, the agent, was delighted
to see our travelers, and was especially interested in the Doctor's elec-

trical airplane, "The Dart."

sults of my experiments I sent out several
radio expeditions to test conditions at the
center of the earth. These expeditions were
in pairs, each pair was at opposite poles
or points on the earth's surface, thence to
send and receive radio waves
strengths and frequencies directed right
through the center of the earth. The ves-
sels carrying the radio apparatus were of
course timed to be at the same moment at
opposite points. Following the same great
circle of the earth in the same direction they
were always opposite each other and could
arrange to stop every hundred miles on their
course and exchange new waves. By com-
paring the results from all these expeditions
and eliminating all the differences, I could
tell just what resistance was offered by the
central portion of the earth and could thus
form some idea as to whether it were a mass
of molten matter or solid rock. This was
supplemented by the work of some other ex-

peditions which instead of following a great
circle followed small circles of latitude or
longitude. In this case, the radio waves ex-
changed did not pass through the center of
the earth but through the chord of a sliced
off portion in this diagram. Dr. Hackensaw
here showed Pep a simple sketch of a sec-
tion of the earth.

"This work served to control the other
observations, because in this case the wave
did not pass through the center of the
earth."

"Well, what did you find the earth is made
of ?" asked Pep.

Doctor Hackensaw shook his head. "The
results are most puzzling, and I don't dare
to publish them-they are so wild and so
much at variance with the current scientific
theories. Consequently I am determined to
make an attempt to penetrate to the center
of the earth in order to verify or disprove
my theories."

A microphone of special construction with a series of amplifying devices . .
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"Gee!" cried Pep. "That's some job
you're undertaking. How are you going to
dig your way down?"

"I'm going to make use of atomic energy
to dig the tunnel. You were with me when
we watched the blowing up of the rock in
Central Park, so you have some faint idea

IP of what my atomic force can do. Well, I
have invented a digging machine for digging
deep shafts into the earth-by means of this
same energy."

es "I understand," said Pep, "but what's your
idea in starting from the South Pole? Why
not start from here?"

"There are several reasons," replied the
doctor. "In the first place we should be tor-
mented here by reporters and curiosity seek-
ers. But my main reason is, that as the
earth is flattened at the poles, I shall save
several miles of digging. Besides, I have
just received word from the agent of my
colony at the South Pole that he has now
discovered a pit or extinct crater that seems
to be about five miles deep. Of course, five
miles is very little on a total of four thou-
sand miles, yet every little bit helps. But
I am wasting time. Now that you know my
plans, are you still willing to come along
with me?"

"Sure, Pop, I wouldn't miss it for a
circus !"

ies

CHAPTER II
"Here we are exactly at the South Pole,

Pep, and I bet you can't tell me in what
direction we are flying."

"I bet I can! We're going due South.
We haven't changed our direction."

Doctor Hackensaw's eyes twinkled.
"You're wrong, Pep," said he. "We're going

kr

"I have ar-
ranged an X -
r a y machine
so that we can
witness t h e
effect of the
atomic torch
as it digs its
w a y down-
ward through
t h e rocks."
Several hours
were required
to make the
change, b u t
Doctor Hack-
ensaw a n d
Pep waited to
see the torch
well set up in
place and
started in op-

eration.

due North. A person standing exactly at
the South Pole can travel neither East nor
West nor South. No matter in what direc-
tion he goes, he will be traveling due North.
Similarly to a person at the North Pole,
all directions are due South."

"How is it that the compass isn't ver-
tical here?" asked Pep.

"For the reason that the magnetic poles
do not coincide with the poles of the earth.
Scientists are not yet agreed as to the cause
of the earth's magnetism, but it is believed
to be due to electric currents that circulate
around the surface of the earth. It is not

I have enclosed the entire
platform hermeticaly in a
kind of large metal bell
closed at the bottom, the
drill projecting through a

stuffing box.
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the earth itself that attracts the compass,
but the needle is acted on by these electric
currents, and the currents. are probably
caused by the heat of the sun striking the
earth further and further to the West as
the sun apparently travels from East to West
between sunrise and sunset.

"Here we are over my polar plantations
that we visited once before. We shall not
stop there today, but push right on for our
goal, fifty miles further on."

A few minutes brought the aeroplane to
the spot, and the doctor and Pep alighted to
confer with the doctor's agent who had re-
ceived orders to make all necessary prepa-
rations for starting work. By means of
atomic energy, the snow and ice had been
cleared away from most of the territory with
the exception of a collection of ice huts
which had previously been constructed by a
very rapid method, having been made in a
mould into which water had been poured and
allowed to freeze. On up -ending the mould,
the ice -house slid out all ready for occu-
pation.

Mr. Sam, the agent, was delighted to see
our travelers, and was especially interested
in the Doctor's electrical aeroplane, "The
Dart."

"Where are the storage batteries?" queried
Mr. Sam.

"There are no batteries," replied the doc-
tor.

"I thought you said it was electrical ?"
"So it is. At least as much as storage

batteries are electrical. A storage battery,
of course, does not really store up electricity.
It stores up chemical energy. Electricity is
no more stored than it would be if we used
the current to decompose water into hydro-
gen and oxygen, and then burned the gases
and used the heat to run a dynamo and pro-
duce new electricity.

"In my aeroplane it is atomic energy that
is converted into electricity and runs the
propellers. But we have no time to lose.
Have you cleared out the bottom of the pit
so we can begin our digging?"

"Everything is ready for the start," said
Mr. Sam. "The pit is cleared out and the
diamond drill has started."

"How does the diamond drill work?"
asked the doctor.

"First rate, but it seems a pity to use those
immense diamonds, worth hundreds of thou-
sands of dollars, for the purpose of digging
through rocks."

"Don't let that worry you," replied the
doctor. "I have found the means of pro-
ducing large diamonds as cheaply as we can
produce graphite. They are nothing but
charcoal in another form. But their hard-
ness -makes them ideal for drilling work like
this. If you'll just jump aboard 'The Dart,'

(Continued on page 190)
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The Efficiency of Light Sources
By DR. RUSSELL G. HARRIS

Of the Jefferson Physical Laboratory, Harvard University

Considering the amount of energy
wasted as heat, we receive one
cent's worth of light from candles
for every ten dollars invested

therein.

An oil lamp is about twice as effi-
cient as candles. Five dollars'
worth of fuel results in approxi-
mately one cent's worth of light.

An inverted gas mantle such as
shown above gives us about one
cent's worth of light for every
dollar paid to the company sup-

plying gas.

The carbon filament incandescent
electric lamp is more efficient than
a flame or mantle gas burner. One
dollar invested returns to us about

two cent's worth of light.
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Still further advances give us the
tungsten filament incandescent
electric lamp, yielding four cents'
worth of light for every dollar's

worth of electricity used.

The gas filled tungsten lamp can
be heated still higher than the
plain tungsten type. It returns
ten cents' worth of light for each

invested dollar.

Of the enormous electric light bill
paid by the people of the United
States, less than 4% goes into use
for light, 96% being wasted in

unused heat.

The most efficient light ever built
is illustrated above. Its efficiency
is shown, but the light is pure yel-
low and therefore not suitable for

commercial lighting.

CURVE SHOWING WHAT THE DISTRIBUTION OF
RADIATION WOULD BE IN A LAMP WHOSE FILAMENT
WAS TWICE AS HOT AS THAT IN AN ORDINARY
TUNGSTEN LAMP

CURVE SHOWING THE
ACTUAL DISTRIBUTION OF

RADIATION FROM A
TUNGSTEN LAMP
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The maximum possible efficiency of any light depending on the heating
of a filament is about 50%. The hotter the filament of a lamp, the
greater its efficiency up to about 6.000° C., but no present substance will
stand this temperature. The above chart shows how the efficiency of a
lamp would be increased if the filament could be made twice as hot

without burning out.

It may eventually be possible to produce cold light since the fire fly does
it. This would involve the turning of electrical or chemical energy
directly into light without heating anything. The production of such
a light or even an ultra -efficient hot light would render a great sav-
ing as illustrated above. Only 4% of the present bill would then

have to be paid.
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A "Fold -Up" Dining
Room Suite

By WILLIAM M. BUTTERFIELD

SEAT

ROLLERS

DOOR

BREAKFAST alcoves or nooks as they are com-
monly called, have paved the way for the folding
dining room suite illustrated herewith. In a small

apartment, space is invariably at a premium and any
device which will enable the housewife to save it is
usually greeted with open arms. On this page are illus-
trated two different types of folding dining room furni-
ture. The one directly above provides ample space for
two. A single bench and a spacious table are provided.
These two pieces of furniture fold up against the wall
as illustrated in the upper righthand corner and when
locked in this position, the rolling doors may be closed
and the space appears to be a doorway leading into
some other room. Directly below the view of the seat
and table folded, are details of the various important
parts. The first detail on the left shows how the tops
of the rolling doors are guided. Rollers placed at suit-
able intervals cause the doors to slide readily. The next
detail shows a simple type of spring latch which holds
both the table and the seat in their folded position. An
upward push with the rhumb on this catch releases the
furniture. The lower part of the door is also equipped
with rollers as shown at the right in the detailed views.

Another version of this folding furniture idea is illus-
trated at the right and below. Swinging doors cover
the outfit when not in use. When swung down into
position, a window at the wall end of the table provides
ample light and a cozy appearance.

I
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Nature's Widest Extremes
By Dr. RUSSELL G. HARRIS

Of the Jefferson Physical Laboratory, Harvard University

20,000°C

.,000,000°
(CENTIGRADE

THESE RAYS
MOSTLY X RAYS

The hottest thing we know of: The center of a giant star where the
temperature in some cases is about 6,000,000° C. The light emitted
from the center of such a star is mostly X-rays. The outside temper-

ature is at about 20,000° C., and emits a bluish light.

SOLID HELIUM
ALMOST -273°C

NUCLEUS OF ATOM
AS LARGEAo0.000
AS ATOM

The coldest thing we
know of: Solid helium
recently produced has a
temperature of only a
fraction of a degree
above absolute zero.
Nothing can be colder

than absolute zero be-
cause heat is the motion
of molecules and at this
temperature they a r e

standing still.

The smallest thing we know of: The nucleus or core of an atom.
This is about 1/100,000 as large as the diameter of an atom so that

10,000,000,000,000 (ten trillion) would fill an inch.

NEW UNIVERSE IS
6,000,000,000,000,000,000
MILES AWAY FROM US .

The farthest we have seen: To the new universe recently discovered
by astronomers at the Harvard College Observatory. It takes light

a million years to get to us from it.

PRESSURE OF LIGHT
AT TEMPERATURE OF
MORE THAN 7,000,000°C
WOULD BLOW STAR UP

BETA PARTICLES
OF RADIUM

$PEED 600,000,000
MILES PER HOUR

No celestial body can get
much hotter than from six
to seven million degrees Cen-
tigrade because at that tem-
perature the pressure of the
light emitted would blow it

up.

NOTHING CAN MOVE FASTER
THAN SPEED OF LIGHT

670.000,000 MILES PER HOUR

The fastest material thing we know of: Beta particles shot from the
nucleus of a radioactive atom. These high speed electrons frequently
have over nine -tenths the speed of light, or move at over 600,000,000
miles per hour. Nothing can move faster than the velocity of light
(186,000 miles per second -670,000,000 miles per hour) because the
mass of a body increases with its velocity, and becomes infinite at the
speed of light, so that no force, however large, could move it faster.

[10000,000,000.000 NUCLEII
FILL AN INCH,

All matter is composed of atoms which in turn are composed of
electrons and nuclei. These atoms maintain their form due to the
forces interacting between the nuclei and the elections. Were these
forces to be suddenly annihilated the actual volume of the elec-
trons would occupy one part in 50,000,000,000,000 of the volume of

the atom.

Steadiest thing we know of: The passage of time. Apparently every
second is the same length as every other one. As far as we can
tell time flows on smoothly, evenly and in one direction. It may not

do this for all observers in the universe.
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An Electrical Gold Locator
The device illustrated at the
left is the latest invention of a
German engineer, E. Wolde-
mar Pastor. Recent dispatches
claim that this mechanism,
operating on an electrical prin-
ciple, can locate underground

veins of gold -bearing ore.

NOT only does this German engineer
claim that his device will locate gold

and other metals and minerals under ground,
but that it will also ascertain the location of
subterranean springs and rivers of water.
He also claims that well grounded principles
of physics form the basis for the operation
of his invention. He claims that his ex-
tremely sensitive apparatus is able to detect
the minute explosions occurring among the
atoms that make up these metals. He states
that because of the differences in the atomic
structure of metals that he can tell what
kind of metal is being "indicated" by the
device.

A close-up view of Pastor's mechanism is given
in the photograph above. The inventor further-
more claims that the bombardment of the atoms
is rendered detectable by rays emanating from
his device. Our illustration at the left gives an
idea of how this device may operate. The rays
emanate from the instrument, radiate until they
strike a metallic vein whereupon disturbances are

set up which give an indication.

Further Tests of Einstein's Theory
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Figs. 2 and 3 show how the earth's motion carries the mirrors through the
ether while light travels between A and B, making one beam actually travel

further than the other. The time interval of 3 ten
billionths of a second is measured by the interfero-

meter method.
Fig. I above shows the mile long vacuum tube used in these
experiments. The mirror at A is thinly silvered and splits

the light beam in half as shown at the left.
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Fig. 4 above shows in exaggerated form the two light -beams which reach the observer
indicated in Fig. 1; if there is no ether drift the beams coincide.

I
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If there is an ether drift as proposed by Einstein, the two light -beams in Fig. 1

would be out of step as above. This was noted in every test.

Fig. 6 indicates appearance of spot
which would be noted by observer,
if the earth drags the ether along
with it in its rotation and the
beams are not thrown cut of step

as indicated in Fig. 4.

When the beams are out of step
as in Fig. 5, striations as in Fig. 7

are observed. This was noted in
every experiment, proving the exist-
ence of an ether drift, or that the
earth moves through the ether.-

Prof. Harold Richards.
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Visible Air
Whistle

COMPRESSED
AIR BLOWS
VAPORS
UP PI PE

With the coming of gasoline propelled vessels the compressed air whistle
was advanced. To mariners, however, not only is the sound from the
whistle important but the visibility of the cloud of steam which accom-
panies the sound is equally as important, particularly in operation in

Volcano?

AIR
WH ISTLE

SMOKE
VOLUME CONTROL

TO COMPRESSED
A r2 SUPPLY

HANDLE

oi

inland waters. This feature is not found in the compressed air whistle
and the Sperry engineers accordingly developed a compressed air whistle
which forces a liquid through an atomizer, which liquid comes out in

the form of a white and dense cloud of smoke.

At Luna Park, Coney Island, the metal fence sur-ounding the park has
been painted and cut out to resemble a volcano. So cleverly has the
scene painter arranged this volcano that he has produced a very inter-
esting form of illusion. About a quarter of a mile in back of the fence
lies Coney Island's gas works. Frequently both in the daytime and at
night its flares illuminate the sky and dense clouds of smoke roll up
from its stack. To the patron of the park it would seem that the smoke
is coming right out of the mouth of the volcano. Actually, however,
the effect is of entirely different origin. The diagram at the left gives
a bird's-eye view of the arrangement, whereas the photo above shows

the effect as it appears to the spectator.-J. Kay London.
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Land and Water Airplane

i7C,TI/ErtRy

SCIENCE AND INVENTION leads again! In December, 1920,
SCIENCE AND INVENTION magazine described in detail an am-
phibian type of airplane wherein the wheels folded within the pon-
toon. An illustration from that issue is shown at the right. Only
recently the first American built airplane capable of landing either
on water or land was produced. It is illustrated above. With a
420 horsepower inverted Liberty motor a maximum speed of 130

miles an hour is attained.

Above is shown the complete machine, three sections of
which are illustrated on this page. Each section of
machinery on this table is in reality a separate and indi-
vidual machine. With a layout of this nature, a shop is
equipped for doing practically all of the fine work neces-

sary in accurately fitting air brake parts.

PONTOON FOR
I LANDING

ON WATER

COLLAPSIBLE
WHEELS FOR LANDING IN FIELD

Accurate Machines

The machine illustrated at
the right is for grinding
worn cylinder bushings and
restoring them to shape. The
bushing turns as the grinding

wheel reciprocates.
400-*

The section at the left illustrates
the reciprocating section for re-
finishing internal seats for slide
valves. This device is so made
and arranged that at any time
during the work a slight upward
pull on the supporting arms en-
ables the operator to remove the
lap -sticks, remove them so as to
inspect the valve, and determine
how the work is progressing.

-Allen P. Child.

Machinery for finishing
automobile parts with a
nicety as great as those
finished by hand is il-
lustrated on this page.
Left: One rotary sec-
tion of the machine is
used for refinishing flat
unrestricted surf a c es
and for truing lapping

sticks.
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Novel Wind Turbine

RUDDER

SHAFT
TO

DYNAMO

DYNAMO

1mi

WIND TURBINE

O0
. .

A novel wind turbine of French origin has recently been developed. The entrance and a stationary series of vanes against the first rotor. This it
device is iilustrated in detail above. The drawing at the left shows the turns and then proceeds to the second rotor. Here it is reinforced by
power plant in actual operation under working conditions, and the one at wind entering the second opening and is again concentrated on a rotor.
the right shows a complete cross section of the working parts and detail The procedure is followed throughout. The rudder keeps the entire device
thereof. Wind enters the front, is concentrated through a cone shaped facing the wind.

CAPILLARY

L

Capillary Action in Daily Life

The rising of the water in a capillary tube as
above bears a great relation to many of our
everyday pursuits. A sponge absorbs water, a 1/4,. -----

towel dries your face and sugar absorbs coffee,
all depending upon this phenomenon.

-J. A. Miller.
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DITCH

). L-1,444,47 'lc:- i

....r... -;,:'--.:F. .."--,.L..._ : -

.,-,..*:.7.:_...e.z--

"C'''' ' --4.. :.--L:P r ;7' 4; . .4.,-- c )...-
-:-fi.?, (i;, 4 . rs- ,G ; {":0 z,."1:-:: .i -Jr.-,
ca(-..- ct c- , -,

Capillary attrac-
tion is sometimes
termed absorption.

A syphon
as above
depends
on capil-
lary ac-

tion.

Oil rises in lamp
wicks due to ca-

pillary action.

Irrigation depends on the ab-
sorption or capillary action of
the soil. Right: Grease re-
moved by capillary attrac-

tion.

WARM
\ FLAT

ilyON
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ITI-1GREAs.E
SPOT NA 14,1,
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Novel French Inventions

ITaking advantage of the fact that light passes through eggs
in a proportion governed by the quality of the egg, the
above illustrated cup has been invented which by means
of a mirror in the base indicates the quality of the egg.
No more need the housewife laboriously mix mayonnaise
dressing by hand. The device at the left does this work,
being actuated by a water motor. The flow of ingredi-

(_ ents from the funnel may be regulated as desired.
When leaving the home for the week end, you need
not worry that your plants will die for lack of water, if
they are planted in a flower pot such as illustrated at
the right. Water is fed by a wick from a reservoir to

the soil. 4..

Advertising Sign

The great attractive value of open air advertis-
ing signs is well known. Advantage is taken
of this fact in the design of the novel advertis-
ing sign illustrated directly above. Here a
small projector is attached at an angle to the
side of an automobile. Within it is a power-
ful light and a slide containing the advertise-
ment. The illustration or wording is projected
on the pavement in such a manner that it may
be easily read by pedestrians. Obviously, such
a sign will attract a great amount of atten-
tion, particularly on the less crowded

thoroughfares.

Key Lock

Even though doors are securely locked in the
ordinary manner, still if the key is left in
the lock, a burglar can work it out and pick
the lock in the usual manner. If, however,
the key is provided with a locking arrange-
ment such as illustrated above, the door will
be securely fastened and it will be impossible
for an intruder to remove the key from the
other side of the door and so proceed to pick
the lock. A metal strip is inserted in the
lock and holds the key so that it cannot be
turned. Furthermore, a pin inserted in the

metal portion holds the key firmly.

Money Changer

A new device for changing bills has recently
appeared in public places in England. It
consists of a burglar-proof box, capable of
making change for one and five -pound notes.
These devices are of particular value in small
stores where change for large bills is not
always available. The machine is protected
against counterfeit bills by the responsibil-
ity of the owner of the place of business in
which the machine is installed. A small fee
is charged the proprietor for the installation
of the device and it is found to be of great

assistance to him.
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Fig. 3 above shows the apparatus installed on
a standard touring car to be used in determin-
ing the exact consumption of gasoline during
the tests. The device over the left-hand
headlight is a Pitot tube for determining air
speed so that this factor may enter into the
final calculations. A specially designed flow
meter illustrated at A and B measures the
gasoline taken from the tank D, through the
vacuum tank C to the carburetor, while a spark
coil G furnishes sparks for perforating a
paper record of distance, operated by cable E.
F is a clock mechanism used for timing.

FIG.1-
SPEED-25 MILES PER HOUR

0 2 4
FEET OF RISE PER

100 FEET OF LENGTH

6

The chart given in Fig. 1 directly above
shows how gasoline consumption in standard
type of automobile diminishes as a grade
is encountered and as the speed of the auto-
mobile is kept constant by the driver. This is
an important factor, as otherwise, if the car
were not kept at a constant speed, other de-
terminants would enter into the calculations
which would greatly affect the accuracy of the
final results. From the chart it will be seen
that a car traveling at 25 miles per hour will
consume about one-half as much gasoline on a
4% grade as on the level.

TARGET

Automobiles Use Less Gas
On Hills

EXPERIMENTS recently conducted
at the Iowa State College to deter-

mine the maximum rate of grade that
may be permitted on a highway without
materially increasing the consumption
of gasoline on the part of automotive
vehicles, revealed the astounding fact
that an automobile actually uses less
gasoline on moderately hilly roads than
on roads that are practically level. Of
course, this does not hold true on long

steep hills where the gears must be
shifted to ascend, or where the brakes
must be used to prevent the car gain-
ing too much speed when descending.
It must furthermore be realized that
this statement is founded on an aver-
age taken during tests. The reason for
this remarkable fact is that the effi-
ciency of the automobile engine in-
creases as the load increases, as when .
ascending hills. -PROF. T. R. AGG.
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The five charts directly above in Fig. 2 give the results of a series of tests over a measured course.
The terms "clutch in" and "clutch out" refer to the fact that when descending hills, the clutch
was either engaged or released according to the respective terms used. These charts make an inter-

esting study to anyone interested in automobiles.

How British Ships Increase Firing Range

INCREASED RANGE DUE TO
HIGH ANGLE FIRE

HIGH ANGLE FIRING
POSITION EXAGGERATED

OLD RANGE

FLOODING BULGE CAUSES SHIP TO
TILT INCREASING ANGLE OF FIRE
AND RANGE

Supposed:y secret dctai sof the ccnstruction of the Nelson and Rod-
ney, two new British battleships, have recently been disclosed by the
United States Naval Intelligence Department. The most important

.of these is the fact that the ships are equipped with "bulges" on the

sides which may be flooded as desired in order to cause the ship to list
to one side or the other, thereby increasing the supposedly fixed maxi-
mum angle of the guns as illustrated abcve, giving these guns a much
greater firing range and hence making them more effective in battle.
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Light Ray Hands for Clocks

Large clocks have huge bulky hour and minute hands weighing several tons
each. These hands may be substituted by spotlights and any window could

CAMERA

be employed for installing the clock mechanism, because it is compact. The
hour numerals may be painted 'on the sides of the building.

Simple Telescopes

ceso)

MINE SHAFT TELESCOPES
USING REVOLVING
MERCURY MIRRORS

TO REMOVE WAVES
WATER OR GLYCERINE
ISPUTON THE MERCURY
TO A DEPTH OF FOUR
MILLIMETERS

PAPER WRAPPED
AROUND THE LENS
TO FORMA CELL

TUNNEL

I- POUR MELTED RESIN
INTO A REVOLVING DISH

5,

1111L1111,11

2 -ADD A LIQUID 4 -COVER THE SURFACE
TO REMOVE RIPPLES WITH POWDERED

3 -LET IT COOL CARBON
WHILE ROTATING
AND SOLIDIFY TO
A PARABOLIC CURVE

6 -POLISH WITH A
CHAMOIS AND

OPTICIAN'S ROUGE

On this page are shown several
ideas for practical, easily con-
structed high-powered telescopes.
At the left the method of con-
structing mine telescopes is illus-
trated. Here an iron pan con-
taining mercury floats in a pan
of oil. The mercury pan is re-
volved rapidly and a perfect mir-
ror is produced. Water or gly-
cerine is poured on top of the
mercury to take out the ripples.
A glass lens can easily be wrap-
ped for inserting into a tube as
indicated elsewhere on this page
and the system of constructing a
parabolic mirror is described in
necessary detail. In Fig. 5 be-
low the method of depositing cop-
per on the resin "mirror" and
plating the copper with nickel, is
illustrated.-C. E. Payne.

METHOD TO SECURE
STEADINESS

WOUTER ROTATIWDISH`WITH
MAGNETS"B"TO PULL THE IRON
MERCURY PAN FLOATING. IN OIL
IN '6

OLD STYLE
MERCURY PAN

IMPROVED

BE ST

TO DYNAMO

ONE HAS BEEN MADE WITHA
IS FT. FOCUS 20 IN.IN DIAMETER
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Everyday Chemistry
HOW
AR EL
RUBBING
ALCOHOLS

MDl CATED

Usually with acetone and oil of
quassia, a bitter ingredient.

WHAT '-'1AKE.5
BRICiCS

2. ED

Bricks are usually red because of their
high iron oxide content.

WHY O NOT HOME
15 T LL ER5 LI E -

TO U E
COPPER 7
CO 1,5 / HOW TO

MAKE A
C:3 00C PAINT

17 REMOVER.

By RAYMOND B. WAILES

HOW CAN
WEE D3 BC
REMOVED FROM
TENNIS COU R.T

Because the distillate is likely to be
poisoned by copper compounds.

h
DOES. 1001 NE.
COME. FROM I

I 1

It is a by-product of the working up
of sodium nitrate or Chili saltpetre.

1

By `'watering" with a calcium chlor-
ide solution. Keep in stoppered bottle.

DO 5MOED ;

GLASSES I
CONTAIN ,11

SOOT OR /i
LAMPBLACK

No, they contain iron and
other oxides which darken

glass.

Dissolve 2 ounces of oxalic acid in
a pint of denatured alcohol.

I5 ...SOL ED EPIN
FLUID RELATED
TO PE25P I WATION

Many deodorants are mainly zinc chloride,
an active ingredient of soldering fluids.

WHAT DO
BABY

POWDERS
CONTAI N

A combination of zinc and stea-
ric acid, a harmless acid of

animal origin.

WHAT IS THE. BLACK
.SCALE. ON YOUR
5OLD E.R.1 NG lEON

It is an accumulation of copper oxide
formed by the union of the copper with

the oxygen of the air.

15 CANE 5UG.4NR,
THE. ONLY
5UGAR

No, there are very many others
inc:uded, among them being glu-

cose, levulose, arabinose, etc.

HOW TO
ETCH GLASS
WITHOUT

E EM -AT tI G
POISONOUS
rlY.DROFLUOIZIC

ACID GAS

- - 
Moisten equal parts of barium sulphate,
sodium bisulphate and ammonium flu-
oride. Spread over the glass and allow

to stand.
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Mathematical Cross Number Puzzle
By RICHARD HOADLEY TINGLEY

Here you are, cross -word puzzle fans, here is a puzzle that will tax your in.
genuity to the utmost. The answers are given on page 188, but fol. your
own sake do not refer to them until you have finished the puzzle or exhausted
your fund of information. This puzzle is radically different from the usual
type in which letters are inserted in blank space to form words. In this one,
definitions are given which by dint of hard thinking can be worked out into

HORIZONTAL
1-The boiling point of water.
4-The Greek letter "pi." Place a decimal point

after the first number.
9-The square root of 30,000; nearest whole

number.
12-One per cent. of the number of pounds in a

short ton divided by M.
13-Multiply thirty-two one -hundredths by one

hundred and forty-seven thousandths.
14-Nil.
15-Three-quarters of a gross divided by ten thou-

sand, carried out to four decimals.
17-Four C's in a row.
18-Twenty-three times ninety.
19-One and ninety-eight one -hundredths divided

by three X's.
2I-Twenty quires of paper.
22-Skidoo.
24-Seven hundred feet more than a hundred

miles, in inches.
27-Call it eleven or two, as you please, it makes

no difference.
29-Chemical symbol for didymum.
31-Fifty-one and one-third furlongs in feet.
32-The ten century mark, minus one.
33-Subtract one from DC, multiply by M, then

add the number of days in a year-not a
leap year.

34-201 yards, 2 feet and 3 inches more than
eleven miles, in inches.

35-The square of the so-called unlucky number.
36-Add one thousand feet to a mile and divide

by 100,000.
38-Fifteen less than a gross of baker's dozens.
39-The square of the number of days in a week.
40-Take 52,554,533, multiply the digits together,

then multiply by 89.
42-One less than the number of cards in a deck.
43-One-tenth of the abbreviation for the doctor.
44-Divide the number of years one must live

before attaining a majority by M.
46-Mil.
48-The seat of the Federal Government.
50-The third musical note.
53-A dozen dozen.
54-Take 2,232,327,232 and multiply the digits to-

gether.
56-Three goose -eggs.
57-The square root of 40,000.
58-Thirty-three and one-half long tons.
59-The square of twenty and twenty-five hun-

dredths.
VERTICAL

1-One-tenth of a short ton.
2-The sum of money a dollar would be worth

at 4 per cent. compound interest in five years.
3-A double millennium.
4-The number of cents we sometimes look like.
5-Square inches in a square foot.
6-Square inches- in twelve square rods.
7-Par.
8-Half a cord.
9-7t1.

10-Natural sine of 45 degrees-or the cosine.
1-Three C's.

16-Natural cosine of 30 degrees.
18-Twenty stone.

numerals which numerals are inserted in the correct order in the blank
spaces and which will line up both vertically and horizontally in the same
way as the letters do in the ordinary cross -word puzzle. The first answer, 1

horizontal, is 212. We have named this new brain teaser "Cross Number
Puzzle" and believe that it will meet with your favor. Let us know how you

like this innovation.

1 2 3 4 5 6 7 8 9 10 11

12 13 14

15 16 17 18

19 20 21

22 23 24 25 26 27 28

29 30 31 32

33 34

35 36 37 38

39 40 41 42

43 44 45

46 47 49 50 51 52

53 54 55 56

57 58 59

20-One hundred miles in inches.
21-Area of a field 2,000 feet square.
22-128 rods, 4 yards, 2 feet and 2 inches

duced to inches.
23-711 feet less than six miles.
25-An acre in square feet.
26-Area of a lot 174.214 feet by 280 feet.
27-Area of a path 15 feet wide and 37 feet less

than a quarter of a mile long.
28-303 cubic inches more than eleven cubic feet.
30-CIC.
32-307 yards in feet.
37-The square of D.

Our illustration above clearly depicts the adverse conditions under which the battleship "Ten-
nessee" undertook target practice off the Californian coast. The relative position of the obser-

vation planes, the target and the battleship are indicated.

40-17 times 27.
41-Seven per cent. of three -tenths.

re- 43-Ten gross.
45-Add four to the millennium.
46-Eight stone.
47-Four per cent.
48-Square V, then square the result.
49-Divide XCIV by M.
51-Divide the first person singular

by M.
52-Chemical symbol for carbon.
54-A third of the atomic weight of vanadium.
55-VI multiplied by X.

(Answers on page 188)

pronoun

Shooting Over a
Mountain

or HE super -dreadnaught, Tennessee, re-
cently completely overhauled, engaged in

target practice off the Pacific coast which
practice was spectacular on an -enormous
scale. Cruising near the island of Santa
Barbara off the Californian coast, she hurled
1,400 -pound projectiles from her 14 -inch guns
over the mountains of the island mentioned
above and scored on a moving target situ-
ated on the opposite side of the island from
the battleship and 20 miles' distant, even
though the target was totally invisible to the
gunners. The secret of this amazing feat
lies in the fact that the Tennessee carries
with her two small fighting planes which can
be launched from her decks and which
cruised above the island as illustrated at the
left, radioing the position of the target to
the battleship and thereby directing the gun-
ners.
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THE CONSTRUCTOI

Sheet Metal Fishing Punt
By L. B. ROBBINS

We give herewith the constructional details of a serviceable river punt
that can be built of a few pieces of board and some galvanized sheet
iron. It will carry two passengers comfortably and calls for no skill

in carpentry in its construction.

®'BOW DECK

ti"

In the construction of this boat, first cut three forms from one inch
cypress for the end and center blocks. Place two about ten feet apart
with the third in the center, and fasten the keel in place with wood
screws. Then fasten the gunwhale and bilge strips as shown, taking
care that the surfaces of all the strips come flush with the edges of the
forms. The outside covering of this boat consists of a single sheet of
light gauge galvanized iron ten feet long and somewhat over four

feet wide. Coat the edges of the form with white lead and lay a one
and one-half inch wide strip of flannel soaked in white lead over the
edges to prevent leakage. With an assistant, lay the sheet iron over
the frame and fasten in place with 1% -inch galvanized screws, placing
them 2 inches apart. Bend the iron over the gunwhale strips and
fasten with wire nails. Deck over each end of the boat and insert a
seat as shown. Oarlocks and a thorough coat of paint complete the boat.

An Iceless R.efrigerator

For use in warm climates and during the summer months in temperate
zones, the iceless refrigerator illustrated above is handy and economical.
1 shows the completed assembly with the strip of cloth rolled up.

2, 3, 4 and 5 show the concrete castings to be made. Two ends such
as illustrated at 5 are necessary. These parts are assembled as shown

in 1 and 6. A cloth is laid over the top tank, its ends dipping in the
water in the lower tank. Evaporation keeps any materials placed on
the wooden shelves cool and also cools the water in the upper tank which
may be used for drinking purposes. Two faucets should be molded
directly in the concrete block. -Ruth D. Shultis.
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OW TO MAKE IT

Water as Weights
BOX CONTAINING
WEiGHT5TO COMPEN..
SATE MEASURING
GLASS WATER

The experimental chemist whose supply of
graduated weights is limited may use water in-
stead. Place a graduate on one pan and a
weighted box on the other to balance. Then
each cubic centimeter of water in the graduate
will balance one gram in the opposite pan.

-C. A. Oldroyd.

Copying Lens
PLATE BACK IS BEST

LENS OF
6" FOCUS

PILL BOX TO FIT AROUND
ORDINARY LENS -WITH

BOTTOM CUT OUT

CAMERA
PAGE OF BOOK TO BE COPIED

A lens of 6 inch focal length mounted in a pill
box and placed over the lens of an ordinary
hand camera enables the operator to use the
same for copying work. It is best to focus on
a ground glass as otherwise it will be neces-
sary to experiment for the correct position.

-Don Home.

Cleaning Kings

WATER AND
TABLESPOON 01'

SODIUM
BISULPHITE

GOLD RING
--- STAINED
- CY IODINE

If a gold ring or coin which has been stained
with iodine is immersed in a solution of sodium
bisulphite for about 15 minutes, the stain will
disappear. -Franklin Price.

Glass Holder

When reading fine type or doing other work
which requires the constant use of a small
magnifying glass, the usual handle with which
these glasses are equipped is rather awkward
and tires the hand. If a strip of metal is eta
to a T shape with the dimensions shown above
and soldered to the metal rim surrounding the
glass, the combination may be used as shown.

-Truman R. Hart.

Paint Brushes
HOLE IN

BRUSH

ea.

Whcn doing painting where two or more dif-
ferent sizes of brushes are required, one of
them is often allowed to remain in the paint
can, and when required again it is found that
a good portion of the handle is covered with
paint both from that dripping down the sides
of the can and that in, the bottom of the con-
tainer. This can be eliminated if a hole is
drilled in the handle of each brush to be used
and a stiff piece of wire provided for suspend-
ing the brushes as shown in the above illus-
tration. -C. C. Sorensen.

Car Ventilator

A combination ventilator and ash receptacle
for the closed car may be quickly made from
pipe fittings as shown above. A 1 inch or
larger pipe is flared out at one end and a
flange welded to it as shown. The lower end
of the pipe is cut off at an angle. Mounted in
the floor board as shown, this accessory is very
handy as an ash tray and also serves as a
ventilator. -Thomas M cCartie.

Cleaning Bottles

When reagent bottles have been allowed to
stand, they are often hard to clean. However,
if some old waste hydrochloric acid is placed
in the bottle and rolled around the sides it will
quickly dissolve the deposit. The bottle is
then washed as usual. -Carlyle Weiss.

Mechanical Detective

THRO' DRAWER

CORK BRASS TUBE4WITH STEEL BALL

PAPER LAB.
4.

To find out if anyone has opened a drawer dur-
ing one's absence, make the little device shown
above, closing one end of the tube with a small
paper strip. If the drawer has been opened,
the paper will be found out of the tube.

-C. A. Oldroyd.
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AIR INLET
FILLER

PLUG

4 _ -

JAM POT

Air Pump
WATER INLET

AIR UNDER
PRESSURE n I JET

WRINKLES
RECIPES ik, FORMULAS

Edited by S. Gernsback

VACU M

METAL
SCREW

WATER
OUTLET CAN 61-116H DIAM.

II NIL
WATER

-

The apparatus illustrated above is to operate
by water pressure from the mains and will
serve several purposes in the experimenter's
laboratory. With water flowing through the
jet and the left hand cock closed, a vacuum
is created or compressed air is obtained at the
points shown, Close the right and open the
left cock and
liquid contained in the small jar.-Don Pedder.

Sodium and White Lead
CARBON MOISTENED SODIUM

HYDROXIDE

MERCURY

Place a block of moistened sodium hydroxide,
in which a small cavity has been made, upon
a carbon slab. Fill the cavity with mercury
and insert a carbon rod in the position shown.
Connect to an electric potential of about ten
volts and a sodium amalgam will be formed
in the cavity. By evaporating the mercury

in a vacuum pure sodium will remain.
The apparatus shown in the lower part of the
above illustration is for the precipitation of
white lead. B is a carbon dioxide generator.
Liquid A consists of 12 grams of sodium
chlorate and 3 grams of sodium carbonate
dissolved in one liter of water. Two lead
plates are suspended in this solution and
connected to a 10 -volt source of potential.
Direct a stream of carbon dioxide against the
cathode. White lead will be precipitated
near the anode. Stir the electrolyte con-
stantly. -L. Preisman.

Inserting Bulbs

A simple and safe method of taking out and
putting electric light bulbs into sockets is
illustrated above. Rest the glass tip of the
bulb on the thumb and screw the bulb in
with the other hand. The thumb prevents
the bulb from falling. -Sidney Lang.

A. C. or D. C.?

If a bar magnet is held near the filament of
a carbon lamp, and D.C. is flowing through
that filament, it will bend toward the magnet
as shown. If the current is alternating, fila-
ment will vibrate. -J. F. Kasak.

Warning Mirrors

MIRROR WITH RED
REFLECTOR

RAYS FROM THE REAR CAR

In case your tail light should go out, you
need not be afraid of a rear -end collision if
your car is equipped with a red -backed mir-
ror as shown above. Approaching headlights
will be reflected toward the driver of the
coming car, thereby warning him.

-Martin B. Beline.

Musical Wrinkle

If two coins are placed under the bridge of
a banjo ukelele in the positions shown in the
illustration above, the tone given out by the
instrument when played will be found to be
of a far better quality than before the addi-
tion. Not only will the tone be richer, but if
large coins such as half dollars are used,
the chords will be much softer.-F. Cariveau.

Uses for Salt
DOUBLE BOILER

111111111111111111

BRINE

KETTLE WI H 5 GALS. OF HOT BRINE

As above, using a saturated brine solution in
a double boiler will cook cereals quicker be-
cause of the greater heat of the brine at its
boiling point. When it is thought that foods
in a storeroom may freeze over night, salt
will aid in preventing this catastrophe. Fill
a five -gallon kettle or covered can with a
hot, strong, brine solution and place in the
room with the perishable material. The heat
given out by the brine in cooling will tend to
keep the room above freezing.-G. Morgan.
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NEEDED INVENTIONS
Editor, SCIENCE AND INVENTION:

Your editorial entitled, "Needed
Inventions," in the February issue of
SCIENCE AND INVENTION, revived some
of my old reflections, especially re-
garding the "time honored," useless,
uncomfortable and, to say the least,
unsanitary piece of men's wearing ap-
parel, the collar. Your suggestion
about the need of a preserver, to do
away with the saw -edge of the collar,
is timely, but pray, why have the
collar itself? Why not discard the
nuisance altogether? Haven't the men
been enslaved to that bull nose -ring,
the collar, long enough? Yes we
badly need a "preserver," which will
do away not only with the saw -edge,
but with the yoke itself.

In order to appear dressed up a la
mode, the poor man is compelled, even
in the hottest summer day, to stick to
the "time honored" tight band of an
old rag, which in itself has not a
little propensity to stick only too "wilt-
ingly" around his long suffering neck, leaving little
or no room for ventilation and drainage of free
perspiration, and apparently, if not actually, chok-
ing him almost to death; at the same time being un-
comfortable as he is, and suffering untold miseries
of both mind and the body, he pretends to "look
pleasant" and even attemps to smile, especially
when in company of ladies, who not being such
darn fools as he is, wear little or no bondages
around their necks, and still get away with it.

Another nuisance with which the wee man has
to put up with is the everlastingly elusive collar
button. If there is anything in this world that has
more magical propensity to disappear out of one's
hold than that infernal slick little article-the collar
button-I would like to know. What usually follows
upon its disappearance is only too well known to
every man, and the woman soon finds out too, if she
happens to be on the premises at that time. Were
it written down how men commend the beautiful
collar and the magical collar button, and praise
their inventors, both when alone and in the pres-
ence of the fair sex, especially when the belt of
self-restraint breaks, which it usually does, it cer-
tainly would fill volumes of curious, if not very
aesthetic reading. With thousands of my fellow
sufferers I cry: 0 inventor, deliver us from the
slavery of the collar and its appendage-the collar
button.

A MERE MAN,
Braddock, Pa.

(We are with you to a man, but as long as
fashion decrees that men must wear collars, then
we "mere man" can do nothing to gainsay that
worthy lady, (or is fashion a gentleman when men's
wearing apparel is considered!) Consequently we
men must be tortured with collars and elusive
collar buttons with very little hope that a collar
button retriever will ever be designed and but few
expectations that the saw -tooth effect of collars
will be eliminated. possibly by some sort of buffer,
shaper or finisher.

But jesting aside, the semi -soft collar comes
closer to our fondest dreams titan anything pre-
viously designed. Let us hope that man will be
the creator of his own fashions instead of follow -
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The Experimenter
has come hack! If you are one of the
one hundred thousand readers of the old
ELECTRICAL EXPERIMENTER, you will no
doubt be glad to hear that the EXPERI-
MENTER is coming back BIGGER AND
BETTER THAN EVER. PRACTICAL
ELECTRICS has been changed into an en-
tirely new kind of magazine entitled

The Experimenter
In this magazine which has been greatly

enlarged in point of contents, illustra-
tions and circulation, you will find the
following new departments:

Experimental Radio
Experimental Chemistry

There is an entirely new treatment of
radio containing experiments only. 90%
of the magazine contains pure experi-
ments written by the foremost authorities
in their respective fields, also a monthly
editorial by the writer.

A fine roto-gravure section is now
added to brighten up the magazine. If
you want experiments, this is your maga-
zine.

Be sure to reserve a copy from your
news -dealer before the issue is sold out.
THE EXPERIMENTER will be on sale
at all newsstands beginning May 20th,
1925.

Hugo Gernsback
Editor
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Readers
rum

SCIENCE AND INVENTION desires to hear from its readers. It
solicits comments of general scientific interest, and will appreciate
opinions on science subjects. The arguments pro and con will be aired
on this page. This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms. So if you have anything
to say, this is the place to say it. Please limit your letters to 500
words and address your letters to Editor-The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York City.

ing the dictates of a few so-called "fashion crea-
tors."

Let us start an organization called "Society for
the Emancipation of White Collar Slaves."-EDIToR.

BACKS PERPETUAL MOTION
Editor, SCIENCE AND INVENTION:

In the "Readers Forum" of your January issue
I was attracted by the letter and reply headed, "A
Suggested Debate." The point Mr. Timblin made
by comparing perpetual motion to creation of life
did not impress me very favorably, nor did the
last paragraph of your reply.

I should like to enlist in Mr. Timblin's cause,
for after all, what harm can come by trying to
construct perpetual motion machines? I believe
that, as the cross -word puzzle is to one's English so
is perpetual motion to one's mechanical and mathe-
matical education. I once spent seven consecutive
weeks studying the subject, and will testify that
I learned more about mechanics than in as many
years in grammar school. And may I say without
fear of criticism that while working upon some
original theory for the impossible (?) perpetual
motion, one may stumble upon the secret of inex-
pensive tide power or bring to light some other great
unharnessed force.

Perpetual motion has not been proven. Has it
been disproven? Which would be more difficult?
Let's go back one hundred years and see how we
would have fared trying to prove or disprove the
theories of radio, automobile and aviation. "Oh,
well, that's different!" But was it any different?

It is surprising that SCIENCE AND INVENTION
does not offer some prize for such a device, rather
than for spirit manifestations. I am quite sure
it would serve humanity far better.

L. KELSEY,
New York City

(SCIENCE AND INVENTION MAGAZINE does Offer
an award for perpetual motion niachines. This
publication has repeatedly come out with the flat-
footed statement that such a thing as perpetual
motion is impossible. It is contrary to the laws
of mechanics, and if once developed, it would of
necessity overthrow basic laws upon which entire
principles of mechanics are based. The amount
of the award offered for a perpetual motion ma-
chine is $5,000, and this publication claims no
rights to the invention whatever. As soon as a
machine is exhibited which will come under the con-
ditions of our contest, which conditions are merely
that it is a perpetual motion machine, and that
there is no trickery involved in making it operate,
the award will be paid. This publication likewise is
running a contest for spirit manifestations with
a total in prizes amounting to $11,000.00, which
will be paid to any recognized medium or other
individual who can produce psychic manisfestations
or do any of the other tests specified in the con-
est rules and regulations. Here again we merely
attempt to guard against trickery.

We can admit that working upon a perpetual
motion machine does develop one's mechanical
ability, and we do not deny that his mental con-
dition may be improved by working upon such a
machine. As a matter of fact after he stops work-
ing upon it, he will find out that he has learned a
lot since the time he started. He also will prob-
ably learn that perpetual motion is an impossibility
as far as he is concerned.

Tidal power plants are not perpetual motion;
neither are those mechanisms which operate by
differences in temperature, differences in baro-
metric pressure or differences in the moisture con-
tent of air. Mechanisms can be made to operate
using any or all of these forces. Working  upon
perpetual motion will not develop machines utiliz-
ing any of these forces.-EDITOR.)

GRAVITATIONAL ATTRACTION
Editor, SCIENCE AND INVENTION:

In the August 1923 issue of SCIENCE AND INVEN-
TION, appeared a story, "The Man From the Atom"
by G. Peyton Wertenbaker on page 329. In this
story by means of an atomic machine, a man
could grow to any size. The central character
increased in size until the universes were dwarfed
in comparison to him. Would not the enormous
gravity of such a person draw everything headlong
against hint? Judging by the statement, "Every

mass of matter in the universe at-
tracts every other body directly as the
mass and inversely as the square of
the distance between them," it seems
to me that this is what would happen.

Would a motor actuated by perma-
nent magnets be eligible in your $5,000
prize contest for a perpetual motion
machine?

T. M. MITCHELL,
Lancaster, Pa.

(You are correct in your belief that
two bodies attract each other directly
as the mass, and inversely as the
square of the distance between them.
A man growing to an enormous size,
much larger than this earth, would
attract the earth which we may pic-
ture clinging to the sole of his shoes
and as that man continues to grow,
this world upon which we live will
become relatively smaller and event-
ually become a mere pebble, a grain
of sand or even dust in comparison.
And as dust adheres to our heels, so
would this earth adhere to a giant
seemingly developed by means of the

atomic machine as described in the story, "The
Man From the Atom."

It is possible that a motor actuated by perma-
nent magnets could be entered in our prize contest
for perpetual motion. It depends on the particular
type of mechanism which you have in mind. Cur-
rents produced by manually turning magnets in an
electric field, would put such a mechanism out of
the contest.-EDITOR.)

SCIENTIFIC PROBLEMS AND PUZZLES
Editor, SCIENCE AND INVENTION:

While on a farm for the past three weeks I had
a chance to look over the December issue of your
magazine. On page 784 are the Sc'entific Problems
and Puzzles, which always call for my whole atten-
tion. I like them very much. I wish to let you
know herewith that I found a much simpler solu-
tion for the problem No. 4, or the druggist and
his bean: balance. To weigh one ounce, he does
not need the five ounce weight. All he needs to
do is to weigh out two ounces of his powder, take
the two ounce weight off the balance and divide
this powder in two on the plates of the balance.

ALFONSO HERING,
Santiago, Chile.

(The problem is here repeated.
"A druggist had a very good beam balance and

he was called upon on one occasion to weigh out one
ounce of powder. He found that he had accidentally
misplaced all of his weights, with the exception of
the two and the five ounce weights. With only these
two weightd, how did he manage to weigh out ex-
actly one ounce of powder!"

The answer was: Place the five ounce weight in
one pan and the two ounce weight together with
enough material to balance the five ounce weight in
the other. Thus one would have three ounces of the
material. Then by putting the three ounces by itself
on one pan and counterbalancing with the two
ounce weight it would be a simple matter to add
enough, namely one orifice, of the material to pro-
duce an equilibrium in the balance."

The method which you have suggested will of
course serve the purpose and you are to be com-
mended for this solution.-EDITOR.)
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Perpetual
Motion Inventors
Here's your chance for fame (?)

and fortune (?).

Science and Invention

will pay

$5,000
for demonstration of a working
model. Contest closes March 1,

1926. Full details in March, 1925,
issue of SCIENCE AND INVEN-
TION.
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Miss Corder, daughter of the Rev. B. J. Corder, vicar of Radnage, Bucks, Eng-
land, is shown operating an invention of the Rev. which will speed up ocean
cable transmission. Since it takes large sums of money to lay an ocean cable,
it is most desirable to get as much use out of them as possible. In the center
of the picture is shown a special V.T. amplifier used in connection with the
experiments. Capacity and inductive bridges are toward the left of the
photograph. Standing in the bell jar is a very sensitive galvanometer used
to record the slightest change of E.M.F. in the circuit. Rev. Corder has at
last obtained what experimenters have been looking for, he has overcome the
inductive and capacitative reactions encountered in oceanic cable transmission.
This invention will help to speed up communication between foreign countries

and the United States.

Radio News in Photos

The above shows novelties in miniature radio sets. The top of the set
to the left is removable, and candy is stored in the box. The dials
consist of the male part of a snap fastener, and the bezels are made of
eyelets. The loud speaker is made of metal and is an exact reproduc-
tion of the full sized ones. The only diference is that it cannot speak.
To the right is shown a perfume radio set. The loud speaker which
fits into the lid contains perfume. as do the tubes, also projecting through
the lid. When placed in a lady's boudoir, they present a very pleasing

appearance,

Children who have been previously totally deaf can now enjoy music, by the use of
the apparatus pictured above. The new machine shown above, consists of a
powerful amplifier to which is connected a phonograph so that the children may
be able to hear music and also a microphone so that the instructress may speak

to them.

This photo. shown Claire Windsor, movie actress, operating one of
the smallest practical, and yet complete radio receiving sets de-
vised. The doll holding the receiver accentuates the novelty of

the miniature set.
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College Radio

it

Station 1 YB-IXAV, of Dartmouth College,
Hanover, N. H., is one of the thousands
of active amateur transmitting stations in
the country. Its signals have been heard
practically all around the globe, reports com-
ing in from Italy, Africa, New Zealand and
Australia. Under the capable direction of
Dr. Elliott Adams White, one of the direc-
tors of the American Radio Relay League,
the transmitter consisting of two 250 -watt
tubes used as amplifiers in conjunction with
a 50 -watt master oscillator, has been per-
fected to a high degree. The Undergraduates
operate the station, handling hundreds of
messages for people all over the world.
This service is carried on free of charge.

1 the power plant of the station which develops 2,500 volts to supply the plates
of the 'A -kilowatt tubes. Immediately above the motor generator is shown
the large filter system which smooths out the commutator ripples in the high
voltage DC supply. The use of the filter is known to vastly improve the carry-
ing quality and range of the transmitted signal. It has been found that a
pure DC note can be received orer greater distances than an interrupted DC
wave of the same power. A combination of reactances, condensers and chokes
constitute a successful filtering device, if their design is properly executed.

Chemical filters, although efficient

4041.,-0.
To the right is
shown the aerial
lead-in and coun-
terpoise. Note the
large glazed porce-
lain insulators
which are an abso-
lute essential in
preventing loss of
energy. Sometimes,
even to the most
callous of old-time
operators, it is
sharply brought to
mind how wonder-
ful it really is that

a d i o communica-
tion can be carried
on and used to an-
nihilate distance.
And to think that
you can send a mes-
sage to any of your
distant relatives, es-
pecially when you
can send it without
cost by amateur

radio!

for low power, are practically worth-
less at higher power. Above to the
left can be seen the antenna
which keeps Hanover in constant
touch with the far corners of the

globe.

4

CLARK UNIVERSITY at Worcester, Mass., has achieved reknown
1-.4 through its radio club's station 1XZ. Macmillan on his Arctic Expe-
dition found 1XZ to be one of his mainstay outlets for his press dispatches.
This reliability was obtained through careful and arduous work under the
supervision of Prof. Robert H. Goddard, famous for his plan to shoot a
rocket to the moon. The cards on the wall testify that much traffic, both
foreign and domestic, have been handled by the large number of willing
students.
4-44*
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Simplified Radio Television
New System Uses Colloidal Photo -Electric Cell

Lens disk, I, il.ustrated at right in de -.ail revolves at 500 R.P.M -Serrated
disk, 2, revolves at 5,000 R.P.M. and light from the object passes through the
lens and the serrated disk, affecting the colloidal cell 3, setting uj a current

which is transmitted by :he radio apparatus, 5.

Synchronots motors, 4 and 12, keep the apparatus in time. The radio waves are
received on a usual receiving set, 8,'and pass through a filter. 9. The picture current
is they. amr_lified by, 10 and 11,:whereLpon it lights the lamp, 13. The -illiancy of this
lamp depends Lpon the shadows and high lights of the objezt n from of the trans-
mitter. THs light passes through lens disk, 14, ar.e registers on grand glass, 15.

Tlt inventor has succeeded in transmitting the illustrz t.on s -sown.
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Super Radio System
By DR. ALFRED GRADENWITZ

The above photo shows the
amplifier used in connection
with the Hausdorff Super Radio
System, to amplify the small
currents coming from
the solenoid coil in the
reproducing cabinet of
the phonograph. The
tubes used in the am-
plification process are
of special design. As
yet, the circuit is not

available.

By watching t h e
meters closely, t h e
quality of the speech
obtained ma y b e
checked. A n -

other feature o f
the amplifier is
that it may be
used for either
radio or loud
speaker reproduc-

tion.

The queer looking tone
arm to the extreme left
in the above diagram is a
brake regulator placed at
the rim of the record
carrier, which causes the
disk to pass under the
stylus at a constant
speed. According to a
new arrangement t h e
clock work is allowed to

run unchecked.

In the photo to
the left is shown
a part of the
phonograph cab-
inet housing bat-
tery connections
a n d amplifying
transformers for
operating the loud
speaking appa-
ratus. A switch
is provided t o

control t h e
amount of ampli-
fication to be ob-

tained.
4-44e

The above photo shows the assembly of
parts used in the super radio system.
To the extreme left is shown the bat-
tery compartments. Next to the right
is shown the reproducer cabinet in
which is contained the controlling
clock -work and reproducer arm. Above
this cabinet is the loud speaker and its

auxiliary amplifier.

A bottom view of the reproducer is shown below.
The ballast lamp keeps the wind-up motor at a
constant speed. As may be seen there is no gov-

Iernor on the clockwork thereby allowing it to run
free. The clips to the right allow the top plate

to be removed from the case for inspection.
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As may be seen by the photos to the left and
below, the stands for the grinding and drill-
ing apparatus are made from "Erector" parts.
The arrangement shown in Fig. 4 is used to
roughen the edges of the glass so that the
cement can hold better. An emery wheel

is used for this grinding process.

The photo below shows the
wiring of the baseboard.

A black water stain
can easily be prepar-
ed by mixing about

glass full of water,
a piece of ferrous sul-
phate, a % teaspoon-
ful of pyrogallic acid,
and a color pigment
is added until the de-
sired shade is ob-

tained.

Glass Panels and Cabinets

The photo to the right shows the fin-
ished cabinet in use. As may be seen
it is entirely made up of glass and pre-

sents a striking appearance.

The instruments are first mounted on a
baseboard and then wired up. The
baseboard assembly is then placed in a

wooden frame.

Above: It is hard to drill holes in glass
ordinarily. The cutting tube consists of a
length of brass tubing. Its outside diam-

eter is the size of the hole desired.

The cement consists of five to ten C.C. of
creosote in a beaker which is placed over
a flame and heated while adding shellac
until a very thick mixture is obtained.

When ready to use, heat the cement until soft and
apply to the roughened edges of the glass. Place
the two parts quickly together and heat again with
a blow torch as shown in the above figure. The

joint made by this cement is very rigid.

After assembling the receiver and putting the
tubes in, place the cover on and the receiver is
ready for operation. Dial indicato-s may be made

by scratching the glass with a sharp file.

iQuite a bit of shellac will be required
for even a small amount of creosote.
When you think the mixture ii thick
enough, let it cool and if it is of the
right consistency, no impression of the
nail will be made when it is dug into

the cement.

Fig. 11 shows the rear view of
the completed receiver. It will
be noted that the antenna connec-
tion is made at the side of the
glass. The circuit used in this
receiver is an ordinary regenera-
tive detector and two -stage audio
frequency amplifier.

-Dr. Ernest Bade.
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The figure to the
right shows how to
prepare the prima -y
f o r m. Pieces of
th-crd are p 1 ac e d
around a vaseline
bottle, and fastened
1 y a piece of adhe-
sive plaster. The
reason for the use of
a vaseline bottle is
because everyone has
one around the house
and it is just the
right size for the pri-
mary winding. Other
forms may be used,
however, as this form
was handy it was used

for the purpose.

Fig. 7 shows the primary coil being inserted into the sec.
ondary. If the primary coil is too large spread the
turns so that they will fit the inside of the secondary
coil. -Herbert E. Hayden.

Honeycomb R. F. Transformers

After obtaining a 75 -turn honey-
comb coil remove about 10 or 12
turns from it. The turns re-
moved will be used later on to
make up the primary coil of
the t-ansformer. The remaining
coil with a .0005 mfd. variable
condenser in shunt, will cover
the entire broadcast wave-
lengths. The reason for the use
of honeycomb coils is first, they
are compact and secondly, the
capacity of the coil is very small.
By the use of a set of these
coils a compact radio frequency
amplifier may be constructed.

4--44f*

After the required number of
turns are wound on the bottle
tie them together with the
string which was originally
placed around the form. By
so doing a low -loss coil is
formed as practically nothing
holds it except a thin thread
of cotton and air. By the
use of this method of fasten-
ing the winding together, it is
an easy matter to change the
number of turns at will. In
an accompanying figure is
shown the completed coil re-

' moved from the bottle.

3 Fig. 2 shows the method of fastening
the end of the 12th turn after it has
been removed. Scaling wax is dropped

on the wire which secures it.

The figure below illustrates the completed honeycomb
R.F. transformer ready for use. The leads marked P1
and P2 are connected in series with the plate lead of
the first or second tube. The leads marked S1 and S2
are connected to the filament and grid of the radio fre-
quency amplifier tube. A .0005 mf. variable condenser
should be shunted across S1 and S2. By the use of this
condenser all the broadcast wave -lengths will be covered.
If one of these coils is used for the first tube then.
connect the leads marked P1 and P2 to the aerial and

ground posts of the receiver.

Ci 4..

t...)

P2

8

S2

4

The method of winding the radio fre-
quency transformer primary is shown
in Fig. 4. Do not wind the col too
tightly as difficulty will be experienced

in romoving it.

6

The above figure shows the
complete coil removed
from the bottle and ready
for use as the primary of
the honeycomb R.F. trans-
former. A set of these
coils will work very well in
any radio frequency ampli-
fying receiver. They a -e
especially adaptable t o
portable sets on account of
their small size. By plac-
ing them at right angles to
each other very little inter-

action will result.

1)
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Home -Made Storage "B" Battery
The photo below shows the head
of the Physics Department of
the Alexander Hamilton High
School testing the home-made
storage "B" battery, the con-
struction of which is shown in
t h e accompanying diagram.
Actual receiving tests proved
this battery very successful, and
it is at present giving very good
service in the laboratories of the

High School.

Make a case just the right
size so that the containers
will all fit snugly into it.
Fill the bottles with a 6 to
1 solution of sulphuric acid
and place the U-shaped lead
strips into position. In
order to form the "plates"
charge and discharge the
battery until they become the
same as plates which have

been chemically t-eated.

Above is shown the
method of fastening
the phone unit to the
loud speaker frame.
The mounting rods
and diaphragm frame
must be made of

rigid construction.

ELECTRO-
LYTE

MHE accompanying photos show a very
I interesting and ingenious storage "B"

battery, entirely made up of lead strip
and mucilage bottles or ink wells. This
battery is now being used in the Alex-
ander Hamilton High School scientific
laboratories. It consists of 50 of either
of the above -mentioned containers filled
with a 6 to 1 solution of sulphuric acid.
into which are placed round pieces of lead
strip, bent in a U shape. Each cell gives
two volts, the whole battery thus giving
one hundred volts. The output obtained
from a battery of this sort will operate
a set for a long time.

Radio Loud Speaker
A radio loud speaker which will render tones correctly may be constructed as followi. A
paper diaphragm is formed by folding a strip of paper as shown below, the creases being
about three-quarters of an inch apart. Score each mark lightly and fold as shown in the

photo below. After the length has been folded, the pleated paper is bent into a circle.

After the two ends of the folded paper are pasted together, mount the resulting cone onto the
frame as shown in the central photograph. The connecting rod marked B consists of a piece
of wood about the thickness of a match. It is fastened to the phone unit by beeswax and is

glued at the other end to the paper diaphragm.-Walter E. Burton, Reporter No. 3209.
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A Page for the Novice
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THE iircuit shown to the right is a
resistance coupled audio frequency

circuit. The amplification of the re-
sistance coupled type' of amplifier is a
little less than a transformer coupled
type. The input posts are connected
to the output of the detector circuit.
The resistances R1 are of about 100,-
000 ohms resistance. It may be well
to substitute the fixed resistances by
those that are variable, in order to find
the exact resistance required to couple
the plate of the preceding tube to the
grid of the one following it. R2 should
be resistances in the order of 50,000
ohms. They may also be variable. The
condensers marked C are .006 mf. type.
Of course, the best of materials should
be used in the construction of this am-
plifier, otherwise, the results obtained
will not be very good. On account of
the high resistance in the plate cir-
cuit of the tubes' more "B" battery than
is ordinarily used in a transformer
coupled amplifier must be used in the

resistance coupled type.

THE circuits given on this page are
different types of audio frequency

amplifiers. The first one shown to
the left, is a transformer coupled audio
frequency amplifier. The two input
posts are hooked in series with the plate
and "B" battery lead of the detector
circuit. The fixed condenser across the
input posts is used to by-pass the radio
frequency currents. The audio fre-
quency transformer should be of re-
liable manufacture, the ratio of which
should be about 3% to 1. Higher
ratios may be used but distortion will
result. 'The variable resistance across
the secondary of the transformer is
used to vary the signal input to the
first amplifier tube. It also removes
distortion to a certain extent. UV
201-A tubes should be used throughout;
however, dry cell tubes will work to
perfection, but the volume will be less.
One rheostat is sufficient to control the
two tubes. The second audio frequency
transformer should be of, the same ratio
as the first. The "B" voltage applied
to the tubes may vary from 45 to 100
volts. The condenser across the phones
is used to clear up the output to the

loud speaker.
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THE circuit given on the left shows
the use of a "C" battery and fila-

ment control jacks in an amplifier cir-
cuit. The "C" battery is used to bias
the grid circuits of the amplifier tubes
negative to cut down the drain from
the "B" batteries. The first tube
shown in the circuit is the detector
tube. The input posts connect to the
tuner circuit and if the circuit is re-
generative the tickler coil should be
connected in the circuit leading from
the plate to the jack. The .001 con-
denser across the first audio frequency
transformer is used to by-pass any
radio frequency currents present. Any
real good variable resistance is usable.
In quite a number of transformer
coupled audio frequency amplifiers.
there is present some distortion which
may be eliminated by the use of a

variable resistance across the second-
ary .of the first audio frequency trans-
former. Transformers of the larger
core type are about the best ones to
use in a good audio frequency circuit.
In the wiring of the filament control
jacks, great care should be taken so
as not to short-circuit any leads from

the batteries or the transformers.
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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 25c. is made for all questions where a personal answer is desired.
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The above diagram shows what is called the T.A.T. system. It is used is that an aperiodic circuit is placed between two tuned ones. By
very much in England because it does not oscillate. The reason for this following the diagram an efficient and unusual set can be constructed.

T.A.T. SYSTEM
(350) Q. 1. Mr. Irving Waldman, Brook-

lyn, N. Y., asks about the T. A. T. system
and a circuit for it.

A. 1. By the T. A. T. system is meant
that there are three circuits; the first one
is a tuned circuit, the second is aperiodic
and the third is tuned. This may be seen
more clearly from the diagram given here-
with. The constants are given with the
diagram, and you should find no difficulty in
making this receiver operate. The reason
for the aperiodic circuit between the two
tuned ones is so that the circuit will not
oscillate and therefore will not radiate or
cause interference in neighboring receivers.

TELEPHONE JACKS
(351) S. K. Pine, Waterbury, Conn.,

wants to know:
Q. 1. Is it necessary to use telephone

jacks on a receiving set, and can I have
some information concerning the same?

A. 1. The telephone jack plays an ex-
tremely important part in a radio receiver.
Due to the large quantity production basis
on which jacks are turned out, their cost is
small and, due to this fact, it is easy to come
to the false conclusion that they play but
a minor part in the operation of a set.

The jack is used mainly to plug in the
headphones or loud speaker on any desired
stage, from detector to the output of the

push-pull power amplifier, thereby enabling
the operator to control the volume. Some
types, known as filament control jacks, are
so constructed as to light up the tubes in the
receiver when the plug is inserted and to

-.T.,11","111TT, Nr. -9,---40,

Interesting Articles in
June "Radio News"

The Work of the Bureau of Standards.

Discovering Unexplored Frequencies,
By John L. Reinartz.

Theories of Radio Wave Propagation,
By Leon L. Adelman.

The Radio Micrometer, By Prof. Bazzoni.

The Life and Work of Dr. Lee DeForest.

The Radio Beginner, By A. P. Peck.

Design Your Own Low -Loss Coils,
By Sylvan Harris.

break the circuit when the plug is with-
drawn. It is thus possible to automatically
cut out the filaments of the tubes which are
not in use, with consequent saving of both
"A", "B" and "C" batteries.

Thus, generally speaking, when the phone
plug is inserted in the jack, the headphones

are placed in series with the plate of the
last tube and the positive "B" battery sup-
ply, while the rest of the circuit, through the
primary of the amplifying transformer, is
cut off. Again, when the plug is withdrawn,
the circuit is completed through the primary
of the next transformer. It is readily seen,
therefore, that the jack is always in the out-
put circuit of the tube where the most cur-
rent is handled, thereby making it important
that the best of insulating materials be used,
that the contact points, the springs and di-
mensional features of the jack be as exact
and perfect as possible. If the insulating
material is faulty, it is evident that a serious
leakage of energy will take place.

For the reason of their right-angle con-
struction, jacks will be found very useful as
supports for a sub -panel or, mounted flush
against a baseboard, to act as panel brackets.

A word about materials. The frame of
the jack should preferably be of nickle-
plated brass, while the spring leaves should
be of the same material, provided with silver
contacts riveted into them. Silver will not
corrode and is one of the best conductors,
making it an ideal material to use for the
jack spring contacts. For the insulating
material, thin sheets of bakelite are prefer-
able, with short lengths of hard rubber tub-
ing to insulate the holding screws. It is
also necessary to have the soldering contacts
widely separated, so that ample room remains
where heavy bus bar is to be directly sol-
dered to the jack.

WANTED!!! RADIO ARTICLES
WE want descriptions of new radio ideas which you have desirous of obtaining new hook-ups and descriptions of single

worked out in practice. Take photographs of the im- tube sets, reflex and other types which have proven satisfac-
portant parts and make pencil or pen and ink sketches of the tory. We like articles on new single tube receptors. We will
hook-ups or mechanical details, et cetera. We are particularly pay good prices for your ideas. -Editor.
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REJUVENATING TUBES
(352) Q. 1. Mr. Bert Reith, Oklahoma

City, Okla., asks about a method for the
rejuvenation of vacuum tubes.

A. 1. The circuit diagram used in con-
nection with the rejuvenation of vacuum
tubes is given herewith. UV -201A tubes are
lit .with about ten volts on the filament for
about ten to fifteen minutes. If the tube
has not come back in that length of time, try
again until it does work. UV -199 tubes are
lit with about four volts on the filament for
about five to ten minutes or until they work
again. Be careful about rejuvenating tubes
because there is a possibility of burning
them out if carelessly handled.

TO
110 V.
A.0

STEP-DOWN
TRANSF

VACUUM TUBE

DOUBLE POLE
DOUBLE THROW SW.

If your tube stops functioning and you wish
to renew its efficiency, use the above circuit

to rejuvenate it.

NOISES
(353) Q. 1. Mr. A. Keil, New Orleans,

La. How may the noises which occur in
an audio frequency amplifier be reduced?

A. 1. It is possible to reduce to some ex-
tent the noises from an audio frequency am-
plifier by connecting a .001 mf. condenser

across the primary of the first audio fre-
quency transformer, by connecting a small
by-pass condenser of about the same capacity
across the secondary of the second audio
frequency transformer, or by placing a vari-
able resistance across the secondary of the
first audio frequency transformer. This re-
sistance should be of the order of 5,000 to
25,000 or 30,000 ohms.

TOROIDAL COILS
(354) Q. 1. Mr. P. E. Butterfield, Oak-

land, Calif. What are the advantages of
toroidal coils, and how may they be con-
structed?

A. 1. In the toroidal coil all inductive
effects between adjacent coils is removed
because the field is concentrated within the
coil itself, therefore there is no stray field
to induce any currents in coils near them.
The easiest method of winding a toroidal
coil is to obtain a circular piece of wood
about one-half inch in thickness, three and
one-half inches outside diameter and one
and one-half inch in diameter inside. The
form should look like a thick, abbreviated
phonograph record with a large opening in
the center to allow a spool of wire to be
slipped through readily. The secondary
should consist of about 200 turns of No. 24
double silk -covered or single cotton -covered
wire; about 65 feet of wire is used. The
primary consists of about 20 feet of the
same wire wound loosely so as to extend
over the entire length of the secondary.

BALKITE CHARGER
(355) Q. 1. Mr. P. Vinder, Scranton,

Pa., wishes to know what metal is used in
the Balkite charger.

A. 1. The metals used in the Balkite
charger are tantalum and lead immersed in
a special solution of sulphuric acid.

Q. 2. Why must sections be connected
in parallel when charging a high voltage
battery?

A. 2. Because certain rectifiers only de-i
liver from 30 to 40 volts.
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TUBE TESTER
(356) Q. 1. Mr. A. Weinstein, Brook-

lyn, N. Y. Kindly give me the circuit of
a reliable tube tester.

A. 1. The circuit diagram requested is
given herewith. The key which is normally
on the negative side of the "A" battery ter-
minals allows the milliammeter to give a
certain reading. When the key is depressed
a different reading will appear on the milli -
ammeter scale. The greater the change in
this reading, the better the tube acts as an
amplifier. If the change is less, the tube
is a good detector.

VACUUM TUBE KEY

fv1ILLIAMMETER
o -loo MA.

When buying tubes be sure that they come
up to the highest possible standard. In order
to ascertain this, construct a vacuum tube

tester as shown above.

DRILLING HARD RUBBER
(357) Q. 1. Mr. D. McCarthy, Dallas,

Texas, asks what precautions should be taken
in the drilling and sawing of hard rubber.

A. 1. When drilling hard rubber, use
drills of the best high carbon steel variety.
They should always be kept sharp so as to
avoid burrs on the face of the panel. When
sawing this material use a hacksaw having
about 24 teeth to the inch.

T T

SCIENCE AND
INVENTION leads
again, something en-
tirely new!! The
Mystery Set, a five -
tube wonder. Sub-
mit its circuit and
win a prize.

-7- 7- -`7 -V- 7- -7- 7

Guess this Circuit! $100.00 in Prizes

FOR the first time in the history of
the radio art, a very novel contest such

as has never been held before, is being
sponsored by SCIENCE AND INVENTION.
Opportunity is given to the readers of
SCIENCE AND INVENTION to exercise their
mental powers in guessing the correct
circuit used in the wiring of the above
five -tube receiver. Look at it carefully.
study minutely the front panel. Ponder
a while, what may be behind the panel,
the three large dials and the two smaller
ones? The three large dials to the left
operate-well, we will let the guess -work
up to you-maybe they operate condensers
or variometers. Probably it is a-well,
we will let everything up. -to you. What
are the two small dials for, can they
be-? Or are they something else?
The size of the panel is seven inches
wide by twenty-six inches long. There
is nothing hard about it. You may sub-

mit as many circuits as you desire. It
is not necessary to state the constants of
any of the parts, i. c., the capacities, in-
ductances, resistances, etc. All that is
essential is a carefully drawn diagram,
which should represent your idea as to
what circuit is employed in the receiver.

$100.00 GOLD IN
PRIZES

1st Prize $50.00
2nd Prize 20.00

3rd Prize 15.00

4th Prize 10.00

5th Prize 5.00

This is not a freak
set. The circuit used
is a standard one. A
wonderful distance
getter. Come on,
Radio Fans, do your
stuff. Better than a
crossword puzzle
and more interesting
to solve.

RULES
1-Contestants may submit as many en-

tries as they desire.
2-Circuits must be carefully and clearly

drawn in ink on one side of a sheet
of white paper. All symbols should
be marked as to what they are sup-
posed to represent.

3-The contest closes at noon on Satur-
day, July 2, 1925.

4-In case of a tie, duplicate prizes will
he awarded to each contestant so
tying.

5-The correct circuit or the nearest to
it will be awarded first prize.

6-All circuits must bear the contestant's
name and address in the upper right
hand corner. The date must also ac-
company the above.

7-The circuit and photo of the interior
of the set will be published in the Sep-
tember or October issue.
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LATEST PATEW
Hair Crimper

ELASTIC STRAPS

//it '

4rit WOO
; t

No. 1,511,930 issued to Helen M. Andaloro
covers the head -band to be worn while asleep
for the purpose of producing a wave effect
in the hair. The use and results are shown

above.

Auto Goggles

4kerA
t,costtP

\4-
GLASSAMBERS

Ip

1.

No. 1,511.357, issued to Eldridge Nairne
covers the design of automobile goggles
shown. By tilting the head, sun or approach-

ing headlight glare can be eliminated.

"V-9,-,-.1.-A-Nr-- V. -4r

WANTED
A RTICLES pertaining to

1-1-

auto-
mobiles such as handy kinks,

roadside repairs and anything of
interest to the man who drives a
car. $50.00 in prizes every month
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your news-
dealer cannot supply you send for
free sample copy to:

MOTOR CAMPER & TOURIST
53 Park Place,

New York City.

Match Lighter

ABRASIVE SURFACE
MATCH

SUPPLY OF
MATCHES

SPRING

No. 1,513,091, issued to A. Y. S. Album pro-
tects match box design illustrated above.
When the cover is released and opened by the
spring, a match is forced up into the posi-
tion shown and at the same time is lighted.

Carpenter's Combination

No. 1,514,180, issued to William A. Spitler protects the design of a
saw, the back of which is scaled off as shown and carries a lug to which

an arm may be attached at right -angles as a square.

Thread Reformer
.-HINGES

VARIOUS
SIZED
DIES

No. 1,521,647, issued to Edwin M. Perry
describes the device illust ated above with
which damaged threads on bolts and nuts

may be quickly re-formed.

Draft Preventer

No. 1,511,701, issued to Edwin A. Angell
protects the autoist. A series of bristles pre-

vent a draft through the pedal slots.

Bicycle Boat

No. 1,522,390, issued to Charles Sanders describes a boat to be propel-
led by the feet of the occupant as shown in the illustration above.

Pedris transmit the power to the propeller.
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DID IT AP -PEAL?
HE: "I had something nice to say to you

this evening, but I see you're not in a condi-
tion to hear it."

SHE: "Why?"
HE: "Because if your face lights up the

powder will go off."-George Volecsko, Re-, porter No. 7000.

IS ZAT SO!
CON : "The ra-

dio will never
take the place of
newspapers."

DENSER :
"Why?"

CON `You
can't start a fire
with a radio set."
-W. S. Hood.

HE WASN'T SO MEASLY
A small boy called on the Doctor one eve-

ning. "Say Doc, I guess I got measles," he
said, "but I can keep it quiet."

The Doctor looked up puzzled.
"Aw, get wise, Doc," suggested the small

boy, "what'll you give me to go to school and
scatter it among all the rest of the kids?"-
W. Brown, Reporter No. 16,940.

GASSED!
LECTURER: "Can anyone in the audience

give me an example of expansion by heat and
contraction by cold?"

FEMININE VOICE FROM AUDIENCE : "Yes, a
gas bill."-Harold Raker.

ALWAYS HUMOR A RUMOR
One of the laws of nature is : The intensity

and falsity of a rumor increase as the dis-
tance from its origin becomes long.-Rogcrio
Quiason.

'TWAS
!ASPIRATION

EVER THUS!
SCIENTIST:

"What's your de-
finition o f ge-
nius ?"

INVENTOR:
"Perspiration to-
day; inspiration
tomorrow !" -
Herbert L. Jill -
son.

MEET AUNTY CAPACITY
A colored man entered the radio store and

said to the dealer from whom he bought his
wife's radio:

"My wife says I should tell you her radio
is no good."

RADIO DEALER : "Well, what is the
trouble, body capacity?"

COLORED MAN: "Yes sir, that might be, my
wife weighs about 286 pounds."-H. Dueb-
ncr.

MME. MODISTE, RADIO
ENGINEER

RADIO BUG No. 1 : "I bet you can't tell me
who invented_, the first 'hook-up.' "

SECOND BUG : "Who did ?"
BUG No. 1: "Why a dressmaker of

course."-Al Klein.

Scientific Humor
First Prize $3.00

DOGGONE HER
MRS. NEW-

LYRICH : "I be-
" 0 lieve I will go

down -town to-
day and pur-
chase a good
dog of an ex-
clusive breed."

MR. N E W -
LYRIC H:
"What sort

will you get, my dear?"
MRS. NEWLYRICH : "I think that I shall

get one of these DX Hounds which I
have been hearing so much about. I
haven't noticed that any of my friends
have one."-T. Olin Mathews.

WE WANT THE FIRST ONE MADE
The next millionaire will be the man who

invents a doorbell that will tell you who is
ringing it, so you'll know whether to open
the door or not.-Henry A. Courtney.

WL receive daily from one to
two hundred contributions to
this department. Of these only

one or two are available. We desire
to publish only scientific humor and
all contributions should be original if
possible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By
scientific humor we mean only such
jokes as contain something of a scien-
tific nature. Note our prize winners.
Write each joke on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. We
cannot return unaccepted jokes. Please
do not enclose return postage.

All jokes published here are paid
for at the rate of one dollar each, be-
sides the first prize of three dollars
for the best jokes submitted each
month. In the event that two people
send in the same joke so as to tie for
the prize, then the sum .of three dol-
lars in cash will be paid to each one.

HIS DOWNFALL
1sT MAN: "Yessir, I think I would buy

an airplane if it wasn't for the upkeep."
2ND MAN : "I think I would buy one too

if I thought I could keep it up. -Kenneth
Steele.

OR A RADIO CONCERT
HIGH-SCHOOL PRINCIPAL (to class in

geometry) : "What would you call that
which has length, but no breadth or depth?"

PUPIL: "The prayer of a hypocrite."-
Fred Smith.

THE LOUD TALKER
MADGE : "You

should have
known better than
to tell Dolly a se-
cret."

MARJORIE :"But
I never imagined
she would ampli-
fy and broadcast
it."-J. J. O'Con-
nell.

YES, AND THEN SOME!
HY VOLTAGE : "Were there any interrup-

tions while you were 'listening in' last
night?"

Guy WIRE: "Yes. Dashes and dots."
HY VOLTAGE: "What did the folks say to

that?"
GUY WIRE: "Some more dashes and dots."

E. A. Daansen, Reporter No. 17,657.

MY STARS!
Group of people

watching a bright
star rise.

WOULD-BE As-
TRONOMER, run-
ning. up: "Is it
Sirius?"

NON -ASTRONO-
MER: "No, not at
all."-Leo
er.

THEN TRANSFORMER
"What would you do if your girl went

back on you, and later came back to you?"
"Meter, receiver and controller."-J. Leo
Vanderheyden, Reporter No. 997.

PERHAPS, IN THIS CASE
PROFESSOR OF ASTRONOMY (Lecturing

on the opposition of Mars) : "And now,
gentlemen, let us consider the relative posi-
tions of the celestial bodies concerned. Let
this incandescent lamp represent the sun, this
globe shall be the earth, and well, my hat
here may represent Mars."

BRIGHT STUDENT: "Professor, is Mars in4
habited?"-L. C. Cartwright, Reporter No.
9,656.

AND MADE NO BONES ABOUT IT
Someone pulled a bone when Eve was made

out of man's rib.-henry A. Courtney.

ONE ON MUNCHHAUSEN
1ST LIAR: "Up

where I've been it
was so cold that
the milk was de-
livered in chunks
of ice."

2ND LIAR : "Aw,
t 11 a t' s nothing.
Where I was they
didn't even need
fire ladders.
They'd just spill a bucket of water out of
the window and slide down."-Myer R.
Skolnick, Reporter No. 13,440.

WESLEY BARRY, ALIAS
"SUN -SPOTS"

1ST BEAUTY SPECIALIST: "Say, I hear a
lot about these 'sun -spots.' What are they
anyway ?"

2ND BEAUTY SPECIALIST : "Oh, I guess
that's just another name for freckles."-
E. A. Daansen, Reporter No. 17,657.

VALVES WON'T BLOW OUT!
LITTLE BOY : "Pop, why do people call a

radio bulb a 'tube'?"
BOY'S FATHER: "I guess it's because they

`blow out.' son."-Harry J. Walters, Repor-
ter No. 13,835.

A PESSIMIST
MOE : "Is the world flat or round?"
JOE: "Neither-it's crooked."-J. H. De-

laney, Reporter No. :6,903.
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THE 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:

1. Only three questions can be submitted to be answered.
2. Only one side of sheet to be written on; matter must be typewritten

or else written in ink, no penciled matter considered.

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

4. If a quick answer is desired by mail, a nominal charge of 50 cents is
made for each question. If the questions entail considerable research work
or intricate calculations, a special rate will be charged. Correspondents will
be informed as to the fee before such questions are answered.

ELECTRO-STATIC VOLTMETER
(1834) Q. 1. Mr. Al Allen, Brooklyn, N. Y.,

asks about the operation of an electro-static volt-
meter.

A. 1. An electro-static voltmeter consists of
a fixed vane and a movable one. When the

An electrostatic voltmeter may easily be made
by using thin variable condenser plates. It
must be calibrated from a standard meter.

terminals of an active circuit are connected re-
spectively to the fixed vane and the movable one,
there is a difference of potential present, which
makes the movable vane rotate and carry a needle
over a graduated scale. It will be seen that it
does not matter whether any given vane is charged
positively or negatively for an attraction or repul-
sion between the two will always take place, so
that a deflection will be given even when the dif-
ference of potential is rapidly alternating. This
property of the instrument makes it exceedingly
useful for measurement of voltage of alternating
current circuits. Another advantage of this in-
strument over the high resistance galvanometers
that are used as voltmeters is that it does not take
any current and therefore does not waste any
power.

BATTERY SEPARATORS
(1835) A. B. Calcutta, St. Louis, Mo., asks:
Q. 1. Please give all the necessary data you have

concerning the type and disposition of plate insula-
tors and separators as used in storage battery con-
struction.

A. 1. In order to meet the requirements of the
various applications of the storage battery to differ-
ent tasks, it has been necessary to install a certain
number of plates, consistent with proper mechanical
strength, longevity of life and durability, in order
to obtain maximum results in current capacity per
unit of space. That it might he possible to accom-
plish this, it has been necessary to reduce the thick-
ness of the plates, packing them closer together and
using a superior grade of insulating materials.

The necessary requirements for the construction
of separators having a high order of perfection are
listed as follows:

They must be impervious to the action of the
electrolytic acid.

They should be strong enough to withstand me-
chanical abrasion and compression resultant from
the normal expansion and contraction of the plates
when the battery is working.

Temperature changes tinder ordinary conditions
of operation must leave them unaffected.

The material must be of purity such that they
contain no substances which might have a deleter-
ious effect upon any portion of the cell. In order

to insure proper circulation and diffusion of the
acid, or the electrolyte, the separators should pos-
sess a fairly high degree of porosity.

The pores of the separators should be small
enough to prevent as much as possible the accumu-
lation of any gas bubbles which might collect and
increase polarization.

Modern types of separators are of two kinds,
wood and rubber. Wood separators are classified
according to whether they are plain sawed and
ribbed, quarter sawed and ribbed, or unribbed
veneered. Rubber separators are known as either
of the perforated rubber sheet type which can be
ribbed or plain, the slotted rubber sheet type, also
either ribbed or plain, the threaded rubber type and
the "Ironclad" slotted rubber type which consists
of a thin wood veneer separator used in conjunction
with the slotted rubber tubes of the positive plates.

Of the wooden separators employed and which
are now generally used, it has been found that
Basswood, Poplar, Douglas Fir, California Redwood.
White Cedar and Cypress, in the order named and

Important Articles to
Appear In June Issue of
"The Experimenter"

Chemical Flask Motor,
By Earle R. Caley, B.Sc.

Chemical Manipulation,
By T. O'Conor Sloane, Ph.D.

Hydro -Electric Battery Charging Set,
By Willis L. Jones.

Electric Chime Ringer for Clocks,
By H. Winfield Secor, E.E.

220 -Volt Miniature Motor.
Increasing Inductance Efficiency.
A "B" Battery Eliminator for Alternating

Current.
Getting on the Air,

By A. P. Peck, 3M0, Associate I.R.E.

after having received the proper treatment, have
been found most suitable.

Briefly, the object of treating wood used for separ-
ators is as follows:

1. To neutralize a portion of the acetic or other
wood acids inherent in the wood.

2. To dilate or soften the fiber structure and thus
increase porosity which decreases the resistance and
aids materially in accelerating the circulation of
the electrolyte into the pores of the plates. This
treating process results in the saponification of the
fats, and dissolves the resins, gums, and other nat-
ural products so as to produce a wood of consider-
able porosity. To accomplish this, either the Acid -
Alkali bath or the Steam bath, are used.

The former consists of three stages, namely, the
acid bath, the alkali bath and the washing pro-
cess. In the acid bath, the separators having
been machined by the customary approved methods
are placed in a vat containing a sulphuric acid
water solution of about 1200 specific gravity at a
temperature of from 70 to 80° F. and allowed to
soak for a period of two to four days. The next
treatment is given in the alkali bath which consists
of a 3% solution of caustic potash. The separators
are allowed to soak in this solution for a period of
24 to 48 hours, at approximately 80° F. The
washing process which is the last step, is a very
thorough one, a series of vats being used for the
purpose of soaking them in running water from 12
to 24 hours. No less than fifteen changes of water
are employed, each change taking about three hours,
when continuous running water cannot be had. In
view of the fact that this treatment generally en-

larges the plates, they are again subjected to a trim-
ming which gives them the correct size and which
makes them ready for assembly in the battery. In
case the separators are not used immediately after
treatment, they are packed in boxes containing
excelsior which has been thoroughly moistened with
approved battery water to prevent the separators
from drying out. If allowed to dry, they become
shrunken, buckled, warped or even cracked, thus
rendering them unfit for use.

The steam bath treatment in which the separators
are treated under pressure for a period of twelve
or eighteen hours, gives very good results. The
same results can be obtained by boiling the wood in
a bath of pure, fresh water from 24 to 48 hours.

The subject of storage battery construction is in-
deed highly interesting and its different phases will
be described in these columns from time to time.

X-RAYS-HOW PRODUCED
(1836) Q. 1. G. Reiser, Moberly, Ala., asks how

X-rays are produced.
A. 1. When cathode rays strike upon bodies,

these bodies emit a species of radiation known as
X-rays. While the nature of X-rays is not exactly
known, it is fairly certain that they are not mate-
rial particles like those constituting cathode rays.
They are probably wave motions of very high fre-
quency set up in the ether by the impact of the
cathode particles against a surface, and proceed-
ing from the surface of impact. In the usual
type of X-ray tube, as shown in the accompanying
diagram, the anode is a small sheet of platinum
inclined at about 45 degrees to the line of dis-
charge, and the cathode is of aluminum, cup -
shaped which brings the cathode rays to a focus
upon the platinum anode. The latter then emits
X-rays. In order to make objects visible, a special
screen must be employed. Usually a screen of
cardboard coated with a tine layer of some fluores-
cent substance, as tungstate of calcium, is used,
and forms one end of a dark box into which one
can look while all outside light is excluded. The
fluorescent substance is on the inside. When X-
rays, penetrating the cardboard, fall upon the
mineral coating within, the inner surface becomes
luminous as an effect of the X-rays and the light
coming from that surface is riot X-rays but com-
mon light. If an object such as the hand is placed
against the outside of the screen, it intercepts to
sonic extent the X-rays; the flesh permits the rays
to pass through without much hindrance and there-
fore causes slightly diminished fluorescence; the
bones are more impervious and consequently the
part of the screen covered by them is sheltered
and the object looks dark; thus, this shadow pic-
ture reveals the bones dark, in a hazy envelope
of lighter tissue.

N\
s

The above shows a common form of X-ray
tube. The target may be of platinum, and

the cathode of aluminum.

FREE INFORMATION
iIFyou want additional information concerning any of the subjects illustrated and described in this number of SCIENCE AND INVENTION we

shall be glad to give you other data we have at our command. To make this work as easy as possible for our editors, please be brief. Write only
on one side of the paper and state exactly in a few words just what it is you desire further information on. We have the original manuscripts

and drawings of many of these articles in our files and can furnish much additional data in most cases. Please do not fail to send stamped and 1

self-addressed envelope. Make all questions concise and specific.
Address all inquiries of this nature to INFORMATION EDITOR c/o Science and Invention, 53 Park Place, New York City.
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SECONDARY
WINDING

ILLUMINATING GAS
(1837) Q. 1. . James Smith, West Hoboken,

N. J., please describe the laboratory manufacture
of illuminating gas.

A. 1. In a clay pipe place a small quantity
of soft coal. Seal the top with cement or clay
so that the gas may not escape. Heat the pipe
over a Bunsen burner and after a time apply a
match to the hole at the stem, whereupon a jet
of flame will issue from the end of the stem.
The gas is a product of coal brought about by
destructive distillation. In some commercial gas
works, this distillation is done on the large scale,
and by washing and purification' the tar, sulphur
and ammonia are removed. Aniline dyes and
many other products used in everyday life are
obtained through the distillation of coal. /Mm-
Ilating gas is now made in most large works from
water gas enriched with petroleum or some of
its products.

TRANSFORMER ACTION
(1838) Q. 1. Mr. L. Port, Scranton, Pa., in-

quires how is an E. M. F. transferred from the
primary to the secondary of a transformer.

A. 1. When an E. M. F. is passed through a
coil of wire, magnetic lines of force are produced.
If another coil connected to a meter is passed
rapidly back and forth through the magnetic lines
of force an indication wilt appear on the meter.
If an alternating current is passed through the
primary coil and a secondary coil is brought near
the primary, an E. M. F. will flow through the
secondary. In a transformer the primary is
wound over one leg of the core and the secondary
over another. When an E. M. F. is passed
through the primary coil magnetic lines of force
flow through the iron core. As they cut the sec-
ondary coil an E. M. F. is produced in those

PRIMARY
WINDING

TO
LI NE

MAGNETIC LINES
OF FORCE

This cut shows the lines of force present in
the iron core of a transformer.

windings only when their field varies in density.
This effect may be demonstrated by placing a lamp
or a meter across the secondary coil. An alternat-
ing circuit is used as the primary. A constant
current gives no result.

CLEANER
(1839) Q. 1. Robert Dix, Denver, Colo., what

is a good formula for cleaning silver -ware?
A. 1. Into a wide mouth bottle provided with

a good cork, put the following mixture:
Cream. of tartar 2 parts
Chalk 2 parts
Alum 1 part

Powder the alum and rub up with the other
ingredients, and cork tightly. When required for
use, wet sufficient of the powder and with soft
linen rags rub the article, being careful not to
rub with pressure as otherwise the thin layer of
plating may be cut through. Rinse in hot soap
suds and then in clear water, dry in sawdust.

GASOLINE GUN
(1840) Q. 1. C. P. G. wishes to know about

the probability of using gasoline instead of pow-
der to propel a bullet.

A. 1. Its power or pressure produced by its
explosive combustion is far too low for the pro-
jecting of shells. Its vapor should he mixed
with a proper percentage of air; it should be
compressed and then exploded. This succession
of operations and the inferior result to be antici-
pated seem to remove it from the field of work
specified in the question.

WELDING TRANSFORMER
(1841) O. 1. M. MacGrane, Detroit, Mich.,

asks about the ratio of a welding transformer.
A. 1. The dimensions of the transformer should

be as follows: Core, 15 inches long by 8% inches
wide having a cross-section of two inches square.
The primary consists of 344 turns of No. 10
D.C.C. wire and the secondary is wound with
31 turns of No. 0 D.C.C. wire. Alternating cur-
rent is mostly used for incandescent welding.
However, when carbon arc welding is wanted
direct current is preferable.

Medical Page !
In our July number there will ap-

pear a digest of the latest medical
news and happenings. A page of
interest to young and old, lay and
professional readers. The review
will be illustrated. Look for it!

AID TO DEAF
(1842) Q. 1. Mr. Herman Friedberg, Chicago,

Ill., asks us to describe a device for making ex-
tremely deaf people hear.

MICROPHONE
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DRY
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TRANSF.
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111111111111111111
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This diagram shows the use of a vacuum
tube amplifier for aid to deaf people. The
batteries may be made very small so that

they may fit readily into the pocket.

A. 1. We are giving a diagram showing the
use of a vacuum tube amplifier in connection with
a sensitive microphone and earphone. The micro-
phone should be connected in series with a dry
cell in the primary circuit of a high ratio audio
frequency transformer. The usual one stage of
audio frequency amplifier circuit is used in con-
nection with a UV -I99 tube and about 45 volts
of "B" batteries. The amplification obtained by
the use of this type of amplifier allows extremely
deaf people to hear sound in most cases.

PLATING REFLECTORS
(1843) Q. 1. Mr. A. Gelala, Atlantic City, N. J.

Please give instructions on plating headlight re-
flectors.

A. 1. You can probably coat your reflectors with
silver without the aid of a battery by applying a
paste made with two parts of freshly precipitated
silver chloride and three parts of potassium bitar-
trate. The surface to which the paste is to be
applied must first be thoroughly cleaned. A little

IMPORTANT
TO NEWSSTAND READERS

T N order to eliminate all waste and un-
sold copies it has become necessary to

supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

To

Address

Please reserve for me copies of
SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
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Newsdealer
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dilute nitric acid will remove rust, dirt, etc., and
grease is taken off by immersing for some time in
a hot solution of caustic soda. After this immer-
sion the article must not be touched with the
fingers. The alkali is removed by thoroughly rins-
ing with water. To the metal so prepared, the
silvering paste is applied with a soft cork. When
a sufficient deposit has been made the article should
be washed in hot water and it may be dried by
shaking with sawdust.

The silver chloride is prepared by dissolving
crystallized silver nitrate in distilled water, one
part in ten, and adding to the mixture a solution
of sodium chloride (common salt) of similar
strength, continuing the addition until no more
precipitate is formed. The precipitate is then
filtered out and washed to free it from any ex-
cess of the precipitant.

REFRACTING LIGHT
(1844) Q. 1. Mr. L. M. Mack, San Francisco,

Calif., inquires about the refraction of light.
A. 1. When a beam of light passes obliquely

from one medium into another, it is usually bent
at the surface separating the two. The amount
of refraction depends upon the consistency or
composition of the medium; for instance, light
rays will be bent more when passing from air
through oil than they will be when passing from
air through water. If smoke is blown above the
water and if the water is very slightly soapy or
colored with a fluorescent substance, the path of
the beam may be distinctly traced both in the
air and in the water. It will then be seen that
when the beam is sent vertically downward, it is
not bent, but when it is inclined it is sharply
bent downward at the surface, and the bending is
greater, the more obliquely the beam meets the
surface.

The above shows the effect of refraction of
light through water.

ETCHING BRASS
(1845) Q. 1. H. Jones, Denver, Colo., inquires

how brass objects can be etched.
A. 1. In order to etch brass you must first

form your design in paraffin. The brass is then
subjected to the following etching fluid.

Nitric acid, 8 parts, mixed with water, 80
parts, into which solution is poured a hot solution
of potassium chloride 3 parts, dissolved in water,
50 parts.

When etched sufficiently, the sheet of brass is
plunged into running water and washed free of
the acid.

GRANULATED CARBON
(1846) Q. 1. Mr. J. F. Odenbach, Nome, Alaska,

wants to know why granulated carbon is used
in a telephone transmitter.

A 1. The reason for the use of granulated
carbon in telephone transmitters is that as dia-
phragm is vibrated by sound waves, the carbon
is alternately compressed and released, which
changes the resistance of the circuit and thereby
allows a greater or less current to pass through.
The many carbon granules give a better effect
than single contacts.

Q. 2. Is there any other method of transmit-
ting voice by telephone without using granulated
carbon?

A. 2. (a). There is what is called the condenser
microphone, which is a true condenser. The two
sets of plates are connected in circuit with a
transformer and about 250 volts of "B" batteries.
As the diaphragm vibrates, the space between the
two plates varies, and is made greater or smaller,
thereby producing changes in the primary of the
transformer circuit, which are duplicated in the
secondary circuit of the transformer and trans-
ferred to the line. (b) Two telephone receivers
connected together in series at opposite ends of
a line will act both as receivers and transmitters,
but not satisfactorily except for short distances.
The results may be enhanced in this case by con-
necting a dry cell or two in series with the two
receivers. It is important also to try reversing
the polarity. of .the battery, as well as the terminal
connections of the receivers.
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Prizes of $28,00000 Offered by Science and
More Than . Invention Magazine

$5,000.00 in Prizes
For Perpetual

Motion
SCIENCE AND INVENTION MAGAZINE is awarding

$5,000.00 in prizes for a perpetual motion machine. This publica-
tion does not believe that perpetual motion is possible. It brands
as impostors all who have claimed to have developed a perpetual
motion machine, but who destroyed the model because they feared
that the idea would be stolen. This statement, by the way, is an
excuse given by many who produce drawings of perpetual motion
machines, claiming that the models actually worked when they
added a secret gimmick to the device.

The sum of $5,000.00 is amply sufficient to protect any idea and
will more than pay for a patent on the same. The conditions of the
contest are that the device be brought or be shipped to the offices
of SCIENCE AND INVENTION MAGAZINE; that the editors
must be satisfied that there is no trickery in making the mechanism
work, and that the device work by gravity. Mechanisms operating
by atmospheric pressure changes, temperature changes, or humidity,
are not considered perpetual motion devices.

The contest is open to everyone, the date of expiration is March
1st, 1926. We suggest that our readers refer to the March, 1925,
issue of this publication.

Pending Contests

$11,000.00 in Prizes
For Psychical

Phenomena
SCIENCE AND INVENTION MAGAZINE and Mr. Joseph F.

Rinn offer a total of $11,000.00 for proof of spiritualism and psy-
chical phenomena. The conditions of Mr. Rinn's offer were ex-
plained in the August, 1923, issue of this publication, and the
details were again repeated in the October, 1924, issue of SCIENCE
AND INVENTION MAGAZINE in the "Readers' Forum" d
nartment.

These offers have already been in effect for two years, and
have been extended for the third time to May 1st, 1926. Up to the
present time, the editors have met no medium capable of producing
any manifestations which were devoid of trickery. If manifesta-
tions do occur, if psychical phenomena are present, if messages
can be received from the Great Beyond, then the editors of this
publication would be familiar with those facts.

Unfortunately no medium or other agency has been able to pro-
duce effects which were not fraud at the very onset. This, of
course, refers to those who sat before us. Consequently we can
state that phenomena did not occur.

This publication, therefore, challenges every medium to produce
any sort of manifestation without the aid of trickery.

$100.00 in Prizes for Circuit Diagram of the Mystery Set Announced
in the May Issue and Again in This Issue. Contest Closes July 2, 1925.
Twenty Combination Pen -Pencils Awarded as Prizes in the Cut
Flower Contest Announced in This Issue. Contest Closes July 30, 1925.

$1000.00 Monthly Contest Awards
FIRST PRIZE $100.00 Simple Telescopes, by C. E. Payne 145

How Paper Is Made, by Prof. Harry E. Weston 132-133 Sheet Metal Fishing Punt, by L. B. Robbins 152
An Iceless Refrigerator, by Ruth D. Shultis 152SECOND PRIZE $75.00 Sketch With Fire, by James W. Vaden 153

Giant Insects, by A. G. Penrod '24-125 Uses for Odd Pipe Scraps, by J. G. Morris.. 154

TWO PRIZES OF $50.00 EACH Honeycomb R.F. Transformers, by Herbert E. Hayden 163

The "Air Mail" in the Movies, by Edwin Schallert 116-117 FIFTEEN PRIZES OF $10.00 EACH
Eight Things You Cannot Do, by Dr. Harold F. Richards 126 Card Clip, by A. Hussman 153

THREE PRIZES OF $35.00 EACH Automatic Ink Dotter, by Michael Johansen 153
Chute the Chutes Ferry, by P. Henrikson 114 Swing High, by Donald W. Clark 153
A New Water Sport Wheel, by J. W. Von Stein
Uses of Invisible Light, by Dr. Russell G. Harris

118
127

Bathing Garters, by Stefan Prospect
Musical Instrument, by J. H. Muldoon

154
154

Water As Weights, by C. A. Oldroyd, Reporter No. 4433 155
FIVE PRIZES OF $25.00 EACH Copying Lens, by Don Home 155

North Pole Junction, by L. B. Robbins 120 Cleaning Rings, by Franklin Price 155
Why Are Blue Eyes? by Constance Wardell 122 Paint Brushes, by C. C. Sorensen 155
The Efficiency of Light Sources, by Dr. Russell G. Harris 136 Car Ventilator, by Thomas McCartie 155
Parlor Juggling, by L. J. Smith 148 Air Pump, by Don Pedder 156
Glass Panels and Cabinets, by Dr. Ernest Bade 162 Sodium and White Lead, by L. Preisman 156

FIVE PRIZES OF $20.00 EACH Musical Wrinkle, by F. Cariveau 156
Nature's Widest Extremes, by Dr. Russell G. Harris 138 Uses for Salt, by G. Morgan 156
Further Tests of Einstein's Theory, by Prof. Harold F. Richards 139 Radio Loud Speaker, by' Walter E. Burton, Reporter No. 3209 164
Automobiles Use Less Gas on Hills, by Prof. T. R. Agg 144 TEN PRIZES OF $5.00 EACH
Cross Number Puzzles, by Richard H. Tingley
Super Radio System, by Dr. Alfred Gradenwitz

151
161

Glass Holder, by Truman R. Hart
Cleaning Bottles, by Carlyle Weiss

155
155

TEN PRIZES OF $15.00 EACH Mechanical Detective, by C. A. Oldroyd, Reporter No. 4433 155
Vacuum Canning, by J. W. Von Stein 128 Inserting Bulbs, by Sidney Lang 156
Accurate Machines, by Allen P. Child 141 A.C. or D.C.?, by J. F. Kasak 156
Capillary Action in Daily Life, by J. A. Miller 142 Warning Mirrors, by Martin B. Beline 156
Light Ray Hands for Clock (author please send address) 145 (No Further Entries)

$12,000.00 in Prizes for Articles
82 monthly prizes will be given a

follows:
FIRST PRIZE $100.00

SECOND PRIZE $75.00
2 PRIZES OF $50.00 each
3 a 35.00 ic

5
IC It 25.00

5 20.00
10 CC 15.00 44

15 10.00 14

10 It It 5.00
15
15

tt
it

it 2.00
1,00

IC

Last year SCIENCE AND INVENTION
Magazine paid for articles $13,320.00 to 1,112
prize winners. Hundreds of SCIENCE AND
INVENTION reporters won prizes, and up.to
the time of going to press there were more than
21,000 reporters in the field.

Every month this publication pays $1,000.00
or more in prizes, exclusive of money paid to
those authors who are on contract, and who
receive their own rates. At the left the list of
prizes issued monthly is itemized, and above
are the names of the prize winners for this
issue. In order to assist our reporter corre-
-ponclents in securing available material for
publication, we issue without charge the re-
porter's card, a sample of which is illustrated
at the right. Send a postal card for one. It
will act as an open sesame in securing news.
Address Field Editor, SCIENCE AND IN-
VENTION, 53 Park Place, New York City.

(Note-Unavailable material not accompanied by postage will not be returned.)
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Finishing Home -Made Furniture
Is Easy-this Sure Way
You made a useful piece of furni-
ture yourself and you want to give
it a beautiful finish. Because you
know that improper finishing may
ruin it and that any small defects will
be minimized if it is well finished.

The Johnson Book on Interior Wood
Finishing gives complete instruc-
tions for finishing all wood-old or
new. It tells how inexpensive soft
woods, such as pine, cypress, birch,
fir, etc., may be finished so they are
as beautiful and artistic as expensive
hard woods. It is full of valuable,
authoritative information on the
fascinating of wood
ing. The coupon below tells how
to get a FREE copy.

JOHNSON'S
Johnson's Wood Dye is just what you need for the
artistic coloring of wood. It is easy to apply-dries
in four hours-will not rub off or smudge-pene-
trates deeply, bringing out the beauty of the grain.

Johnson's Wood Dye is a dye in every sense of the
word. Like most first class products it answers one
purpose only-it dyes the wood. A finish must be
applied over it-we recommend Johnson's Varnishes
or Johnson's Polishing Wax.

WOOD DYE
Johnson's Wood Dye is made in seventeen beauti-
ful shades, among the most popular of which are:

123-Dark Oak
129-Dark Mahogany
127-Brown Mahogany

131-Walnut
126-Light Oak
124-Golden Oak

All shades may be easily lightened, darkened or
intermixed. Full directions on every label. Select
the shade of Johnson's Wood Dye that you want
and order it from your dealer by name and number.

-- -FREE-25c BOOK ON WOOD FINISHING- -
Ask for a FREE copy of the Johnson 25c Book on Wood Finishing at stores displaying the sign shown at right.
These stores carry Johnson's Artistic Wood Finishes and will be glad to show you wood panels-and answer
questions on how to properly finish wood. If no store in your locality can supply the Johnson Book -mail
this coupon for a copy-Free and Postpaid.

YOUR DEALER'S NAME..

Your Name

Your Address

City and State.

S. C. JOHNSON & SON, Dept. S.I.-6, RACINE, WIS.
"The Wood Finishing Authorities"

imigiguommuninimmiMMIlliiiiillum=1MINIMINIIIIIIWWINNIMMENIIINIIMINIIN111INWWIMMIIIIME=M111111111UIRMIMIIIIMEM111=115

SERVICE
DEPARTMENT

1110"""4M,

\j,j0tiNSOW
ARTISTIC

WOOD

FINISHES,

a



174 Science and Invention for June, 1925

Aviation
Brings Quick
Success
TO young men of daring no other

field of work offers such a fascina-
tion, 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, Ch icago, 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
A tical Engineer

$100 to $300 per week
Aeronautical Contractor

Enormous profits
Aeroplane Repairman

$60 to $75 per week
Aeroplane Mechanician

$40 to $60 per week
Aeroplane Inspector

$50 to $75 per week
Aeroplane Salesman

$5000 per year and up
Aeroplant 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 m 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.. Dept. 142A Chicago,

American School of Aviation
3601 Michigan Ave., Dept. 142A Chicago, Ill.
Without any obligation, send me your Free Book,
"Opportunities in the Airplane Industry", also infor-
mation about your course in Practical Aeronautics.

Name

Street.

City St i

The Living Death
By JOHN MARTIN LEAHY

(Continued front page 131)

CHAPTER XXXII
"IT WAS WHITE, HORRIBLY WHITE!"
We examined the spot carefully, thinking

that we might find the rifle which the un-
fortunate men had carried; in the horror
of that moment, the weapon easily might
have been overlooked by Captain Living-
stone and Hampden. But we did not find
it; nothing whatever was discovered. What
had it done with that weapon?

We advanced deeper into the forest, mov-
ing, you may be sure, with every sense on
the qui vive. Not long after we left the
scene of the tragedy, the sunlight suddenly
disappeared (doubtless the great orb had
moved behind one of the mountain peaks)
and the woods turned gloomy and awful.
Through openings in the dense foliage over-
head were caught glimpses of lovely sky of
the deepest blue; but this only enhanced the
sombre, weird gloom which pervaded the
depths of this mysterious forest.

Minute followed minute; an hour passed.
The forest suddenly turned more sombre and
weird than ever. A silence had fallen, heavy,
portentous. Not even the call of a bird
broke the stillness now.

"What's goin' on?" queried Nunatak,
glancing curiously, apprehensively into the
gloom that every moment was deepening
about us. "It looks like night was closin'
in, but there can't be any night here in Para-
dise."

I raised my look to the dark canopy of
leaves overhead. The openings gave glimpses
of a dark and wrathful sky. Came a blind-
ing flash, succeeded in three or four seconds
by a fearful rolling roar. There was a
sporadic spattering on the leaves overhead.
A little space, and the wind began to sigh
and moan up there. In the depths where we
stood, however, there was as yet not the
faintest movement of the air. Another flash,
and again the thunder roared and rolled.
Then came the rain. A few moments, and
it was coming through that roof of leaves
in a dripping deluge.

"Why in thunder," said Nunatak with a
most aggrieved air, "ain't it snow? A feller
would think 'twould be snow and not this
here rain that'd make an Oregonian web-
foot sit up and stare."

"Why, Louis," asked Frontenac solemnly,
"is a hen ?"

We were seeking a place of shelter, keep-
ing as far as possible from a tree -trunk,
when Addison gave a sharp exclamation. He
was pointing fiercely, a tense expression on
his features.

"Look at that!'
There, in the dense gloom and the rain

and the mist, was a moving object, vague,
spectral-a moving white thing that in an
instant had vanished.

We stood staring, uncertain, wondering,
whilst the lightning flashed, the thunder
roared and the dripping, streaming deluge
descended about us, but the object was not
seen again.

"'What was it?" said Addison, his voice
a whisper.

Nobody answered. That was the very
question that each of us was asking himself.

"My God !" Addison exclaimed suddenly.
Frontenac looked at him interrogatively,

keenly.
"Did you notice," Addison asked, "the

strange color of it? It was-it was white,
horribly white!"

A bitter smile passed athwart the lean
face of our leader.

"Suppose it had been pink or purple or
vermilion?"

"White," Addison murmured, "horribly
white !"

"Think it was a ghost, Wilbur?"
"I wish somebody would tell me what it

was. One thing I do know : it wasn't
human."

"I see you have turned supernaturalist."
"Well, what was the thing?"
"I haven't the faintest idea," Frontenac

told him. "Another little mystery for us to
solve.

"And no time like the present moment,"
added our leader, starting toward that spot
in which the white object had shown itself
and so suddenly, mysteriously had vanished.

"I say, boss," protested the musher, "may-
be you're walking right into a trap."

Frontenac never paused, made no response.
"Well," said the musher resignedly, "I

guess it's a case of foller-the-leader."
Ere he ceased speaking, he was moving

along in Frontenac's footsteps, finger on the
trigger (twigger he called it) of his rifle;
the rest of us, too, got in motion.

There was a sudden growl of wind, and
the next instant we were fetched up in our
tracks by a sound loud and fearful, like a
moan drawn from some monster in mortal
agony.

"What's that?"
The voice was Hansen's.
Frontenac was moving forward again. He

glanced back, and, through the gloom, I saw
a smile glimmering in his features.

"Only," he said, "a tree rubbing against
another."

A few moments, and lie slowed up and
began looking all around.

"Must have been right about here," he
said.

"A fellow," observed Hansen, "would need
a searchlight to find any signs in this dark
hole."

It was indeed a gloomy, awesome place
that we had got into.

Suddenly Frontenac exclaimed, turned
sharp to the left. The next instant he had
halted and, heedless of the dripping flood
in which he stood, was bending over some
object or impression.

"There you are!" said he, glancing up at
us and pointing with his rifle. "There is
the mark of Wilbur's ghost."

Nunatak was beside him now and bending
over the spoor. As we came up, the musher
raised his tall form, a grin spreading over
his face until I feared it was going to en-
gulf his ears.

"If all our mysteries," said he, "would
only prove no more terrible than this one!
'Tis only the mark of some kind of a deer
critter !"

CHAPTER XXXIII
THE HEADLESS MONSTER

And such indeed it was! And the dark,
fearful thoughts that the glimpse of a crea-
ture so harmless had sent rushing into our
minds! What a tricky, untrustworthy thing
the human brain is, after all! Something of
mystery, a fear, and behold - fearsome
thoughts, monsters, ghosts, psychic Gorgons,
hydras and chimeras dire!

The lightning soon ceased, but it was
fully an hour before there was any diminu-
tion in the rain. Once started, though, the
change was a rapid, a most striking one.
Through the openings overhead the deep
blue of an unclouded sky suddenly appeared

(Continued on page 176)
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TROPADYNE SUPERADIO OUTFIT
THIS Superadio 6 Tube Set brings in

Station KFKX (Hastings, Ne-
braska), 1200 miles, in New York

City, clearly on a loud speaker, using
only the small loop which comes with the
outfit.

The outfit advertised here is complete,
as listed below, everything needed is in-
cluded, down to the last screw. The
charts, blueprints, directions and photos
furnished are so complete and explicit
that anyone can build this set and have
it working within a few hours. There is
nothing additional to buy except the
necessary batteries and tubes. Price in-
cludes mahoganite cabinet and folding
loop aerial.

You can pay $150 or more for an out-
fit, or $200 or more for a set, but you can-
not possibly buy a better set than this
one.

READ
THIS

Utmost sharpness-Cuts thru
locals bringing in long distant
stations as if they were locals.

Ease of Tuning-Only two dials.
Tuned Intermediate Transformers; the

only real BALANCED set of its kind
made. Once transformers are tuned they
need not be touched again.
Your Money Refunded if this set does not satisfy
you in all respects-if after 5 days' fair trial you do
not proclaim the TROPADYNE the best radio set
you ever listened to.

TROPADYNE

'6 50

SEND NO
MONEY

No. V4477

A GREAT ADVANCE IN RADIO SET BUILDING
By using our new NO -SOD -ER connectors, any one, by means of a screw driver and a pair of pliers, can put this settogether. No bus bar, no heat, no flame,
no solder, no soldering iron (only an expert can solder right), no fuss, no trouble. of our insulated, double eyeletted, flexible connectors, perfect
connections are made, not only mechanically, but electrically as well. Short circuits impossible. Read all about this new advance on page 2202, June
issue of RADIO Nr,NN S.

REAR VIEW OF TROPADYNE

Set uses 201A or IIV-199 Tubes.

WE SHIP IN 24 HOURS

The Editor of Radio News

Note These Important Features:
DISTANCE, VOLUME AND TONE QUALITY equal to any

8 tube set sold anywhere at any price.
LOOP RECEPTION-Outside aerial not required with this set

-the complete collapsible loop is included in outfit.
PERMANENT LOGGING OF STATIONS-Follow chart fur-

nished; there are only two tuning controls and you will always find
the same station at the same spots on the dials. Our log chart
shows you at what point to find any station.

MICROMETER VERNIER DIALS giving you the full advan-
tage of the exceptionally sharp tuning.

OUTFIT IS ABSOLUTELY COMPLETE-Drilled panel, Ma-
hoganite Cabinet and everything else needed, except tubes and
batteries.

ECONOMY and SIMPLICITY-This is not a reflex, yet six
tubes do the work for which other sets require eight to ten.

Complete List of Parts:
In the August 1921 issue, said this about the Tropadyne: "Here Is a remark-
able receiver which we warmly recommend to our readers. It has several
new and unusual features. In the first place only 6 tubes are used giving as
much volume as the average 8 tube Heterodyne. The selectivity of this set is
unusual. Unequalities of the intermediate transformers have now been done
away with by tuning each transformer. After the transformer has been
tuned, it can be left this way, no further tuning being necessary.

"This system makes for maximum sharpness and maximum volume. An-
other outstanding point of superiority of the Tropadyne circuit is that it
practically does not radiate, thereby not interfering with other nearby re-
ceiving stations. A saving of two tubes as well as an increase of selectivity
is obtained with this new circuit."

RADIO SPECIALTY COMPANY,
New "Rasco" Catalog N°.12

CONTAINS 75 VACUUM TUBE HOOK-UPS,
300 ILLUSTRATIONS. 500 ARTICLES,

NOW 100 PAGES
All Armstrong Circuits are explained clearly,

all values having been given, leaving out noth-
ing to puzzle you.

Just to name a few of the Vacuum Tube cir-
cuits: The V.T. as a detector and one-step
amplifier; one-step radio frequency amplifier
and detector; three stage audio frequency am-
plifier; short wave regenerative circuits; 4 -
stage radio frequency amplifiers; radio and
audio frequency amplifier; inductively coupled
amplifier; all Reflex Circuits.

FREE
A POSTAL

CARD
BRINGS IT

Cabinet, Mohagany Finish, 7x2 lx8. $5.20. Panel, Drilled and Engt ;IN cid
Bakelite, 7x24, $3.75. Baseboard, 6$4x23%, 50c. Tropadyne Kit Rico.
$28.75. Loop Aerial, $3.75. Variable Condensers, Low Loss, .0005 Ham-
marlund, 2 at $5.00, $10.00. Vernier dials, 4-1n.. E -Z Toon, 2 at $2.25,
$1.50. Transformer, Audio Frequency, Therdarson, $4.50. Rheostat, 6 -ohm,
Bakelite, 65c. Potentiometer, 400 -ohm, Bakelite, 85c. Sockets,"Low Loss.
Bakelite, Bell, 6 at 45c, $2.70. Jack, Double Circuit, improved. 70e. Jack,
:Single Circuit. Improved, 00e. Grid -Leak and Mounting. %-megohm,
Electra& 85c. Fixed Condenser, .005, Hileo, 75c. Fixed Condensers. .0005.
Hilco, 2 at 35e, 70e. Binding Posts, Moulded, Aristocrat. 7 at 7c, 49e.
Binding Post Strip, 25c. "No-Sod-er" Connecting Wires; Set, $2.25.
Necessary Hardware (screws. angles, etc.),outfit, Vic. Blueprints, with
Instruction Sheet. $1.00. Total, regular price
OUR PRICE

$72.99
$60.50

SEE OUR
2 -PAGE
AD ON
PAGES

2202 and
2203

RADIO
NEWS

98 PARK PLACE, NEW YORK
:4.1.6 SEND NO MONEY
RADIO SPECIALTY CO., 98 Park Place, New York, N. Y.

Please send at once one complete Tropadyne Superadio Outfit
as advertised in June "Science and Invention." I will pay post-
man or expressman $60.50 upon arrival.

NAME

STREET or R.F.D.

CITY STATE

I I I I Ill I I I I I I I I I III I III 1111111111 I I III 1111111111111111 111111111 I 1111111111111 $ 11111111 I 11111111111111111111 111111111 II 11111111111111111 I 11111111111111 i I I II 1111111111111111 I 11111111111111111111 I I II I I I I I II I I I I II I I I I I I I I I I I I I III I I 110
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-Dont tell me
you never had a chance!

"Four years ago you and I worked at the
same bench. I realized that to get ahead I
needed special training, and decided to let
the International Correspondence Schools
help me. I wanted you to do the same,
but you said, 'Aw, forget it!' You had the
"same chance I had, but you turned it down.
No, Jim, you can't expect more money until
you've trained yourself to handle bigger
work."

There are lots of "Jims" in the world-
in stores, factories, offices, everywhere. Are
you one of them? Wake up! Every time
you see an I. C. S. coupon your chance is
staring you in the face. Don't turn it down.

Right now over 180,000 men and women
are preparing themselves for bigger jobs
and better pay through I. C. S. courses.

You can join them and get in line for
promotion. Mark and mail this coupon,
and find out how.

.... -
INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6212- D, Scranton, Penna.
Without cost or obligation on my part, please tell me

bow I can qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES
Business Management 0 Salesmanship
Industrial Management 0 Advertising
0 Personnel Organization 0 Better Letters
D Traffic Management 0 Show Card Lettering
O Business Law 0 Stenography and Typing
0Banking and Banking Law 0 BusinessEnglish
0 Accountancy ( including C.P.A.) CI Civil Service
O Nicholson Cost Accounting D Railway Mail Clerk

Bookkeeping 0 Common School Subjects
Private Secretary D High School Subjects
Spanish 0 French 0 Illustrating

TECHNICAL AND INDUSTRIAL COURSES
0 Electrical Engineering Architect

Electric Lighting Architects' Blue Prints
Mechanical Engineer Contractor and Builder
Mechanical Draftsman Ej Architectural Draftsman
Machine Shop Practice Concrete Builder
Railroad Positions Structural Engineer
Gas Engine Operating Chemistry 0 Pharmacy
Civil Engineer Automobile Work
Surveying and Mapping Airplane Engines
Metallurgy 0 Mining 0 Agriculture and Poultry
Steam Engineering 0 Radio 0 Mathematics

Name
Street
Address

3-6-24

City State

Occupation
Persons residing in Canada should send this coupon to the
international Correspondenee Schools Canadian, Limited,

Montreal. Canada

Adds as rapidly and accurately as a
V00 machine, yet fits the vest pocket.
Mechanically perfect. Easy to operate
-nothing to get out of order. Everyone
who uses figures should own one.
Counts Up to 999,999,999

Total visible at all times. A pull of the finger clears it.
Don't carry a pocket full of pencil stubs and scrap

paper to do your figuring. Carry a Ve-Po-Ad.

10 Days Trial Lev...emano.feji.:
dress and we will send machine postpaid.
Pay postman on delivery $2.96. Use it for
10 days to prove it does all we claim. If
not perfectly satisfied we will refund your
znimeY, Linuteci nupnly, Send order todair.

Reliable Adding Mach. Corp.. Opt. 166
184 W. Washington St., Chicago, Ill.

Here's a money maker. Everybody
wants one. Splendid profit.. Write
for special offer.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION-$2.50 a

year. Experimenter Publishing Co., 53 Park Pl.,
N. Y. C.

AGENTS

The Living Death
(Continued from page 174)

again; the gloom about us thinned, lifted,
crept away into the secret places; and sud-
denly they came, the bright rays of the sun,
gleaming and flashing on tree -trunk and
foliage, enhancing, however, the sombre
gloom of the forest depths.

"Well, boys," said Frontenac, "I think we
might as well head for camp."

To this no one offered any objection. We
had not cleared up the fearful mystery of
these woods; but that had not been our pur-
pose, this first journey into the forests of
Paradise being a mere excursion, so to speak
-not an expedition of discovery.

The return to camp was not marked by
any incident especially worthy of notice.
Watson, however, had something to show us
-a bird (which he had shot) brown of color
and with a white line under each wing.

"Just like," said he, "the one killed by
Livingstone's party, and the one seen by
Shackleton's men on the other side of the
Pole, in latitude 83° 40'. That bird was
headed south, in this direction; maybe, for
all we know to the contrary, 'tis the very one
that they saw."

We had seen a number of birds in the
forest, but none like this creature, which,
by the way, had a wing spread of four feet.

The next day was passed in making ready
for our expedition into this mysterious and
weird land, and in looking around. In the
afternoon, Frontenac and I went off with
the object of finding the depot left by Cap-
tain Livingstone. We had a time of it, for
a dense fog enveloped the place, but find it
we did at last. There was no telling; the
supplies here might come in mighty handy.
All the others were shown the spot. Noth-
ing, however, was touched. All we did was
clear away the snow, which was not near
so deep as we had expected to find it.

We were now about to enter upon the
grim work of the expedition. The explor-
ing party was to set out the next morning,
the 9th of November. What awaited it?
Success, failure, disaster, or something of
all three?

The party was to consist of Frontenac,
myself and two others. Our leader found
himself unable to make a choice, and so the
men drew lots. Nunatak and Watson made
the lucky draws. Addison and Hansen were
bitterly disappointed, of course, but accepted
the result without a murmur. Frontenac
was at some pains to impress upon them the
necessity of taking no chances whatever, no
matter how tranquil and safe everything
might seem.

"Whatever happens," said he, "one of you
must always be on guard."

Also, he placed in their hands written in-
structions-which covered one or two rather
unpleasant possibilities.

"No man can say what awaits us in
there," and he waved a hand towards the
Gardens of Paradise. "You will, as directed
in this paper, remain here until the 15th of
December. If we are not back by that
date, you will know that something has gone
wrong. Under no circumstances, though,
will you make any effort whatever to ascer-
tain our fate. You will start at once for
Summer Haven. You will, following as
closely as possible the instructions given you
in this paper, hew out Sleeping Beauty-
leaving her, of course, incased in the ice-
and take her with you to the Multnomah.
Before sailing, I made provision against the
contigency that I might be lost: the great
secret is carefully down on paper, in a vault
in Seattle, and another will awake the girl
in case I do not return. .

"And now the die is cast. We have done
all we can with a prospective regard to suc-
cess and safety. The rest is in the hands of
the Fates."

We got away the next morning at eight
o'clock. Each man carried a supply of food
sufficient to last him two weeks; then there
were our arms and ammunition and other
things-which shows that we were not
traveling as Slight as we could have desired.

If we only had one (at least) of the dogs!
With such a creature along, warning would
be certain in case danger (from any living
thing) was near. But, alas, the dog might
betray our presence at a moment when such
intelligence would spell irrevocable and hor-
rible disaster.

We headed straight into the Gardens. An
hour passed, another, still another, and noth-
ing had happened. A half hour more, and
then we stepped out into a trail-one evi-
dently, however, not much trodden. Was it
that of an animal or-? There was no
spoor to give us the answer to that question.
The trail ran at right angles to the route
we had been pursuing. Which way should
we go? To the right or to the left? The
right, we decided.

Fif ten or twenty minutes passed, the while
we continued our steady, cautious advance.
Then suddenly the trail issued into a clear-
ing-a great sylvan chamber rather, for the
branches formed an almost unbroken canopy
overhead-and there, before our astonished
eyes, was the headless monster.

CHAPTER XXXIV
A MYSTERY No LONGER

The monster upon which we had so sud-
denly come here in the depths of this Ant-
arctic forest was nothing more or less than
a granite colossus. It was a seated female
figure, forty feet in height, and, though
headless, there was something indescribably
cruel and terrific about it. A thing most
strange was this: we had reason to believe
that this fearful goddess-for the figure of
a goddess we took it to be-had never had
a head at all! We were at a loss to ac-
count for a circumstance so very singular,
but that was our belief-that this colossal
granite figure had always been acephalous.

I thought of those heads in Sleeping
Beauty's Cavern, there in the pillars of
sinter -glass, and I thought of the beheadings
of Thompson, Bogardus and Wilkie, and I
wondered if there was not some dark and
fearful nexus between this figure, sitting
here _through unnumbered centuries, and
those grisly sinter columns and the severed
heads of the unfortunate explorers.

We thought it highly probable, too, that
there had never been a time, since that day
the sculptors ceased work upon it, that this
deity had wanted worshippers. Certainly the
condition of the great idol itself, after all
the ages that had elapsed, and that of the
place in which it stood, were such as to
strongly substantiate this belief. Whether,
however, that had been so or not, there
could be no doubt that she had her worship-
pers now. But what manner of beings were
they? Strangely enough there was noth-
ing to throw any light whatsoever upon that.
But we were soon to have the answer.

"Well," said Frontenac at last, "we have
seen all there is here, so let's go on."

So we quitted that fearful sylvan cathe-
dral, following a well -beaten path but one
so dark that I could not help likening it
to a cavern-and I had had enough of cav-
erns to last me for many a long day! The

(Continued on page 180)
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The Simplest Practical
Radio Set Made

$2.50
A Complete Radio Receiver
including Radiogem. Phone

and Aerial
The Complete Outfit Consists

of Three Parts
(One)

The RADIOGEM
The simplest radio outfit made-yet as

practical as the most expensive. A crystal
receiving set that you can operate and
enjoy even though you know absolutely
nothing about radio. You receive the
RADIOGEM unassembled, together with
a clearly written instruction book, which
shows you how to quickly and easily con-
struct the set, using only your hands and
a scissors. The outfit comprises all the
necessary wire, contact points, detector
mineral, tube on which to wind the coil,
etc., etc. The instruction book explains
simply and completely the principles of
radio and its graphic illustrations make
the assembling of the RADIOGEM real
fun.

(Two)

The GEMPHONE
An adjustable, 1,000 -ohm phone com-

plete with 3 -ft. cord-the first inexpensive
adjustable receiver made. The Gemphone
is of standard type and made of the very
best grade of materials throughout. The
case is made of turned wood, an exclusive
feature with the "GEMPHONE." This
is responsible for its exceptionally rich,
and mellow tone. Like RADIOGEM, the
GEMPHONE is sold unassembled. Our
Instruction pamphlet shows how to as-
semble it in two minutes, using only a
screw driver.

(Three)

The AERIAL OUTFIT
Cntc.i...ting of 11,6 ft. of standard cop-

per aerial wire and two porcelain insula-
tors.

Complete Radiogem
Outfits - $2.50

The Radiogem, only - 1.00
The Gemphone, only - 1.00
Aerial Outfit, only - .50

RAGEMCO
Radio Headquarters for the Finest and BEST Radio Tools

aile24111. RADIO
I TOOLSET

*MM. 11111:11111 This is the handiest
415 41 set of tools ever mad:is=su fortiie Rratiaditoer,Wborft

thel's]

tmill11111111111=MMEN famous "YANKEE"
Tools. It contains the
following: 1 Racket
Screw -driver, 6% In.

long holding all attachments; 1 Blade, 5% x 3-16; 1

Blade. 3% a 1/4; 1 Blade 2% a %; 1 Countersink; 2 Sock-
et Wrenches for all small nuts; 1 Reamer to enlarge holes
in panel from % x %; 1 Wrench, one end 5-16" square
or hex, for jack, other lh" hex., etc.
PRICE per set-No. 701 S3.01

HAND DRILL
T h e hordoo.1
handle is boll°,
to store drills.
Iron frame, nick-
eled parts, ball

bearing three jawed chuck holding and centering accu-
rately round shank drills from 0 to 3-16. Length of
drill. 12 Inches.
PRICE-No. 303 $2.25

RADIO
HANDI-

TOOL
Bends Bus Bar or
wire strips and
scrapes wi i r e .
bores and reams
holes, etc. Tool
consists of 4 in.

black japanned hand e, to which is attached wire bending
device. with nickeled ferrule and 3 in. long two aided
reamer.
PRICE-No. 702 50e

TOOL CHEST
Set consists of "LOCK -
GRIP" master handle, 5"
long, black Rubberoid
ish with steel chuck, nickel

plated, buffed and aith the following 9 tools: Saw, brad-
awl, large screwdriver, file, scratch awl, gimlet, reanter,
chisel. small screwdriver. Each tool of fine steel, drop
forged tempered, hardened, and nicely finished. Set comes
in leathernid box with tray.
PR10E-No. 703 5I.85

erably with any factory made
accurate than pliers. Full
heavy steel, bluest and finish
PRICE-No. 203

WIREBENDING
TOOL

For making eyes, loops,
bends, and offsets on Bas
Bar wire. With this deal e
any Radio Constructor can
wire his set to compare fas -
set. Easier to use and more

directions in box. Made of
'd.

51.00

SCREW STARTER
and DRIVER

Holds any screw by its slot
with a firm grip, makes It easy

to place and start screws in difficult places.
Just the tool for the Radio Constructor. All
intrts heavily nickeled and polished.
PRICE-No. 304 $1.00

CIRCLE CUTTER
Especially designed for the Radio
Constructor. Made of the finest
material and equipped wills the
highest grade high steel cutting
bits. It does three things at once.
It drills its own pilot, cuts out
plug and puts bead or scroll
around the hole in one operation.
Cuts holes .% to 4 in. in diem.
PRICE-No. 402 $3.09
901. Same tool but smaller and
not fitted with bead or scroll in
one oneration.
PRICE-No. 401 $2.00

Especially designed for Radio Work by the makers of the
famous "Yankee" Tools. A beautiful balanced, small.
powerful drill with 4 to 1 ratio of gears for speed. Spe-
cial chuck 9-32" capacity, to take largest drill, meetly
furnished with drill or tool sets. Length over all, 9% In.
Weight 1t4 lbs.
P R IC E-No. 302 $2 71

Three -in -One Nut Wrench. Consists of handle with hol-
low stem 6 inches in length and three interchangeable
sockets fitting popular sizes of nuts. The hexagon sockets
grip the nut solidly.
PRICE per set-No. 301 65c

Side Cutting Nipper,- Lap Joint. For cutting all -kinds of
wire- Jaws hardened and oil tempered. Natural steel
finish with polished laws. Length 6 inches.
PRICE-No: 201 75c

tumuli
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RADIO
DRILL SET

Composed of 10 straight shank
twist drills, fitting. all hand
and breast drillC The selec-
tion of these drills has been

especially made for Bad o Constructors -and consists of
tie following sizes:- 1-16, 5,64, 3-32, 7-64, %; 9-64.
5-32, 11-64, 3-16, 17-64. -Drills are mounted on
Tolland Linen with sizes clearly marked.

PRICE-No. 305 $1.25

ELECTRIC SOLDERING IRON
A perfect tool for Radio Work. Operates either on 110 -
volt A.C. or D.C. The heat element is of Nichrome,
which prevents overheating and assures the desired even
temperature. Size of Iron, 10% in. long. A 9 -ft. cord

plug is furnished.
P R ICE-No. 800 $2.00

OWMECMIER

Combination Prer, Wire Cutter, Wire Former and Wrench.
'Dent, forged, slender hut exceptionally strong. 0 in. long.
PRICE-No. 202 75c

Long Sharp Nose, Side Cutting Jukt the pliers
-foe -the radio cobstructor.. Bends and, cuts all hinds of
soft wire. Nose 1% inches long, black body, polished
laws. Length 5% inches.
PRICE-No. 200- 75c

Order all tools by order number. -All goods are shipped free of transpo-tation charges to all parts of
the United States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE
If von are not satisfied money will be refunded on retunt of goods.

\The RADIOGEM CORP., 66-S W. Broadway, New York,
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U.S
.t.
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PAToNTS
c,

s*t

INV"S  NIA*

i'cIEND FOR -"NW17.
==,-j - THIS FORM:./

Don't Lose Your Rights
Before disclosing your invention to any-

one trend for blank form "Evidence of
Conception" to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form "Evidence of Con-
ception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,-a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.

"Originators of form Evidence of Conception"

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write
today.
RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.

41 V Woolworth Bldg., New York City

C. L. PARKER
Ex -Member Examining Corps. U. S. Patent tunes

Attorney -at -Law and
Solicitor of Patents

American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.

Pamphlet of Instructions sent upon request
McGILL BUILDING WASHINGTON, D. C.

Patent
dvice
Edited By

A. P. PECK

In this Department we publish such matter as is of interest to inventors and particularly to those
who are in doubt as to certain patent phases. Regular inquiries addressed to "Patent Advice" cannot
be answered by mail free of charge. Such inquiries are published here for the benefit of all readers..
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to
protect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.

NOTE:-Before mailing your letter to this department, see to it that your name and address are
upon the letter and envelope as well. Many letters are returned to us because either the name of
the inquirer or his address is incorrectly given.

SUGAR BOWL
(892) Jacob Furda, Winnipeg, Man., Canada,

submits a design of a sugar dispenser which is
rather complicated in construction and asks us
to comment upon the same.

A. I. The sugar bowl which you have de-
signed is far from satisfactory. In the first place,
the object is large. Secondly, it is not easily
passed around the table. In the third place, the
spoon must be employed in the same way as it
is used at present. Fourth, that the spoon fills
itself. This is more of an inconvenience than a
convenience. Fifth, the device is difficult to clean.
,Sixth, the system is too expensive. Seventh, any
attempt to obtain a small quantity of sugar will
cause the overflow to drop .into the tray. We
would advise strongly against patenting this de-
vice.

TUMBLING TOY
(893) Louis Kudman, Brooklyn, New York,

has devised a new type of toy of which he gives
the details and upon which he desires criticism.

A. 1. You could possibly obtain a patent upon
the tumbling toy which you have designed, but
unless you are financially- able' to patent and
manufacture the device, we would not advise you
to proceed. However, in such a case, you could
protect your idea by means of an evidence of
conception which consists of several sheets on
which are drawn full details of the device, as
well as a written description of the same. These
sheets are all then signed, sealed and dated by
a notary public and witnessed. After proceeding
in this manner, you could take up the idea with
one or more toy manufacturers and possibly make
arrangements for one of them to manufacture.

RADIO COUPLER
(894) Eric Rawcliffe, Argo, Ill., submits the

details of a variocoupler designed for radio work
in which the rotor and stator are wound on thin
bakelite strips. He wishes to know whether or
not the device is patentable.

A. 1. Your proposed coupler for radio work
is very old, indeed. We would not advise you
to try to obtain a patent on the same.

PATENT RESEARCH
(895) J. Trotten, Tacoma, Wash., desires to

know whether or not we will undertake a patent
search for him.

A. 1. This department does not undertake
patent searches. We would suggest that you
communicate with any one of the patent attor-
neys advertising in our magazine, and have them
conduct such a search for you.

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
your invention fo
INSTRUCTIONS

Name REASONABLE.
ENCES.

Street

City

, and Evidence of In-
, methods, etc. Send

and description of
r INSPECTION and

FREE. TERMS
BEST REFER-

RANDOLPH & CO.
Dept. 172, WASHINGTON, D. C.

CHARGING REGULATOR
(896) Donald P. Olson, Denver, Colo., submits

a design of a rheostat to be used in series with
the storage battery on an automobile so as to
prevent overcharging the battery in summer, and
undercharging it in winter. The design of the
rheostat is illustrated herewith. He asks our
opinion as to its patentability.

A. 1. Some years ago a concern tried to put
a device on the market in the form of a little
snap switch, which had a "no charge" sign
upon it. When the switch was pulled out a carbon
resistance was automatically thrown into the charg-
ing circuit, so that the generator no longer
charged the storage battery, except to the extent
of - maintaining the charge at a certain definite
point to overcome the use of current from the
battery when the engine was running. At about
the same time another concern placed an am-
meter upon the market, in which the charge was

T0
BATTERY
THROUGH
AMMETER

A regulator for automobile storage batteries,
to prevent overcharging.

regulated by simply turning a small dial. The
ammeter could be made to regulate the current,
so that the charge would be regulated from one
ampere to fifteen amperes in variable steps of a
half ampere per step. This was in the form of a
rheostat permanently secured to the ammeter.
Neither of the devices have met with a very
great sale.

The difficulty with your system is that a broad
and basic patent could not be obtained on it, and
although you may cover and protect the idea of
a variable charging unit to be placed upon auto-
mobiles, any other concern making resistance
could likewise construct a similar device, adver.
tise it and sell it without the necessity of paying
royalties to you for its use.

Because of the fact that the experiment has
already been tried, and a basic patent cannot be
obtained upon the idea, we would not suggest
that you apply for a patent upon the same.

CLOTHES DYEING
(897) Mary R. Fennelly, Alexandria, La., asks

our advice on a clothes handling implement for
use in dyeing materials.

A. 1. We believe that it will be difficult for
you to dispose of your patent on a clothes han-
dling implement. There is very little demand for
a device of this nature, unless it is cheap.

As a clothes hanger, your device would be of
more practical value, but here it would not cause
the clothes to hang very straight, and it is in-
ferior to those hangers now found upon the market.

We would suggest that if you want to save
money, you forget about advertising the inven-
tion and write to those concerns dealing with
dyes and dyeproducts, to determine whether or
not they would market your device and sell it in
conjunction with dyes intended for consumer's use.
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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 inventors may live in different sections of
the country and be entirely unknown to one another).
In such a case, the burden of proof rests upon the last
application filed. Delays of even a few days in filing
the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mail-
ing the coupon below.

Il

tJust across
Street from
U.S.PAT.Off.

A, the riolit is a view
of mv drafting and
sn,cification offices,
where a large staff
of experienced ex-
perts are in my con
stant employ. All
drawings and speci-
fications a r e pre-
pared under my per-
sonal supervision.

Prompt, Careful
Efficient Service

This large, experienced organization de-
votes its entire time and attention to pat-
ent and trademark cases. Our offices are
directly across the street from the U. S.
Patent Office. We understand the techni-
calities of patent law. We know the rules
and requirements of the Patent Office.
We can proceed in the quickest, safest and
best ways in preparing an application for
a patent covering your idea. Our success
has been built on the strength of careful,
efficient, satisfactory service to inventors
and trademark owners located in every
state in the Union.

No Charge for Information on How to Proceed
The books shown here contain valuable information relating to patent procedure
that every inventor should have. And with them 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 valuable to you. Simply mail the coupon
and I will send you the books, and the "Record of Invention" form, together with
detailed information on how to proceed and the costs involved. Do this NOW. No
need to lose a minute's time. The coupon will bring you complete information
entirely without charge or obligation.

Strict Secrecy Preserved
All communications, sketches, drawings, etc., are held in strictest confi-
dence in strong, steel, fireproof files, which are accessible only to author-
ized members of my staff. Feel free to write me fully and frankly.
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
books. Do THAT right now.

Clarence A. O'Brien
Registered Patent Attorney

Member of Supremo Court of the United States: Court of Ap-
peals, District of Columbia: Supreme Court. Dis-Bar of Met of Columbia; United States Court of Claims.

Practice confined exclusively to Patents, Trademarks and Copyrights.

Mail thisCouponifige
CLARENCE A. O'BRIEN,
Registered Patent Attorney,
5392 Security Savings & Commercial Bank Bldg.,
Washington, D. C.

Please send me your free books, "How to Obtain a Patent," and
"Invention and Industry," together with your "Record of Invention"
form, without any cost or obligation on my part.

Name

Address

I

(Important: Write or print name clearly)
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Mason, Fenwick & Lawrence

Trade Mark and Patent Lawyers

Washington, D. C. :: New York :: Chicago

Established over 60 years. Write us.

References: National Confectioners' Association. Chi-
cago; National Canners' Association, Washington. D. C.;
Life Savers, Inc., Port Chester, N. Y.; Bon Ami Co.
and U. S. Cigar Co., New York City; Hershey Choco-
late Co., Hershey, Pa.; Stephen 1' Whitman & Son,
Philadelphia, Pa., and many others.

Inventions protected. Trade marks registered.

PATENTS
TRADE MARKS DESIGNS

FOREIGN PATENTS
IAA's

MUNN Sz. Co.
PATENT ATTORNEYS

Amelated tines 1846 with the Saentific American

618 Woolworth Building, New York City
325 Scientific American Bldg., Washington, D.C.

414 Tower Building, Chicago, Ill.
367 Hobart Building, San Francisco, Cal.
222 Van Nuys Building, Los Angeles, Cal.

Booksand Information on Patents and TradeMarks
by Request.

INVENTIONS:MY
m m e rc iali zed
ON A CASH OR ROYALTY BASIS

PATENTED or UNPATEN TED
Beseress 25 Yeas Complete facdcbes. faiecremee.

renteADAn FISHER MFG. C O..
205 Enright Ave. St. Louis, Mo.

FREE rtaTTLL
If your invention is new and useful it is patent-
able-send me your sketch. Inventions devel-
oped, patented. Trade marks and copyrights ob-
tained in the U. S. and Foreign countries.

Z. H. POLACHEK
Reg. Patent Attorney
Professional Engineer

70 Wall Street New York

INVENTORS
who derive

heed certain
simple but vital

facts before applying for Patents. Our book Potent -Sense
given those facts: sent free. Write LACEY & LACEY.

644 F St., Washington, D. C. Established 1869.

PATENTS
BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W.. Washington, D. C.

INVENTORS!
Our facilities to assist you in securing patents,
models, capital, etc., and our complete service
to members will interest you. Dept. A.
INVENTORS INTERNATIONAL INSTITUTE

15 Park Row, New York

INVENTORS
POWER-AUTOMOTIVE PATENTS

M. P. LAUGHLIN
47 West 42nd Street New York

INVENTORS
Have your invention patented.
Complete information in my
booklet "Patents." Copy free.

AMBROSE T. BUCKLEY - Patent Attorney
150 Nassau Street New York City

The Living Death
(Continued front page 170

AL AL

path led to the northeastward-the very
direction in which we wanted to go.

We had gone perhaps a mile, and then
came the discovery. The trail dipped into
a little hollow, through which flowed a slug-
gish stream. Frontenac, who was leading,
came to an abrupt stop, exclaimed and
pointed to the ground with his rifle. There,
in the soft black earth, was a footprint-
but such a footprint as no man of us had
ever before looked upon!

"Great guns !" exclaimed Nunatak, straight-
ening up and glancing about into the gloom
of the trees, "like a grizzly's I"

There were many marks, coming and
going, the marks of huge feet-quasi-human
feet with enormous claws.

"What on earth," said Watson, "can they
be-the things that left these marks?"

"Giants !" Nunatak muttered. "Giants-
or somethin' worse. I tell you, fellers, I sure
do wisht that I had another gun !"

Our leader laughed.
"You've got one more weapon now, Louis,

than your two hands can manage."
"If only," said Louis Louisiana, "I had

practiced up some on pulling twiggers with
my toes! I seed a feller once who could
do it, and I have an idee 'twould come in
handy here."

"And," I said, "'tis such things that wor-
ship that horrible colossus. I would rather
imagine the scenes that take place there be-
fore that figure than be a witness of them."

"Human grizzlies l" muttered Nunatak,
gazing at one of the great footprints.
"Giants Monsters ! Bear -men !"

"There certainly," Darwin nodded, "is
something strikingly ursine about the ap-
pearance of this spoor. Bear -men! Well,
who knows, Louis?"

"Surely," I exclaimed, 'you don't actual-
ly think that-?"

"I didn't say that I thought it, Bond. This
only is certain: we'll soon know."

We soon did know !
We had gone about a mile farther and

had just stopped to examine a plant with
long tendrils that moved like live things
when touched-reminding me most forcibly
of the tentacula of an octopus. Frontenac
had just thrust his rifle forth and touched
one of the arms, which on the instant had
closed about the barrel and now held it in
the grip of a vice.

"That thing ain't a plant !" exclaimed
Nunatak, his voice touched with horror. "It's
alive!"

"It's an animal," said Watson, "even
though 'tis rooted to the ground."

"A land devil -fish!" Nunatak ejaculated.
"Ugh I"

Scarcely had the last word left his lips
when a movement, off in the forest, as
though a shadow passing, whirled me
around.

"Look there!" I cried. "It's coming!"
There was very- little undergrowth here.

In this respect, it might have been a scene
in some beautiful park. And, coming down
an enshadowed. sun -flecked aisle of the
forest, coming straight towards us, was-it!
There at last, no more than a hundred feet
distant, was the mystery ! Fearful the appa-
rition which was approaching-but, thank
God, the mystery of Paradise was a mystery
no longer!

CHAPTER XXXV
WHAT WE SAW

Frontenac tore his weapon from the grip
of the octopus -plant. The musher flung

forth a savage oath and raised his rifle to
his shoulder.

"Not so fast, Louis !" said Darwin, thrust-
ing up the muzzle of the other's weapon.
"Hold your fire, boys. Let's see what it
does."

At that instant the thing stepped into a
stream of sunlight, and there it paused, a
monster clothed in golden fire, and stood
regarding us with stolid interest. It was
now some fifty feet distant.

"Your camera, Bond !" whispered Fron-
tenac, keeping his eyes on that fearful appa-
rition. "Try a shot with that."

I did, while the others stood with upraised
weapons, fingers on triggers.

Suddenly I whirled. What was that?
Surely a sound had come from behind. Was
the place full of them? But nothing was
to be seen there or anywhere else-only that
figure standing there before us framed and
clothed in the fire of the sun.

And that thing which we saw? Imagine
the biggest grizzly bear that you ever heard
of. That will be a creature terrible enough,
I know. But now imagine it turned into a
thing half human, and you will have a faint
-a very faint-idea of the monster which
stood before us. Yes, as I hope to see
Heaven, that is what it was-a human griz-
zly, a huge bear -man!

Evidently there was that about us which
was somewhat of an enigma. I wondered
if it was our standing thus resolutely and
facing him. Undoubtedly he thought that
we were unarmed.

There was a belt round the bear -man's
middle; from this belt he suddenly whipped
out a great knife-a weapon of flint-and,
with a most horrible roar, started towards us.

"Now, Bond, now I" cried Frontenac.
"We'll take care of him! Get a picture!"

I snapped just as the monster gave another
roar. At that instant, too, Frontenac fired.
The bullet went right into the open mouth
and out the back of the head, and down the
bear -man fell and in a few moments was
still.

"Gfeat Heaven," I exclaimed as we stood
looking down on the great form, almost as
terrible in death as it had been when living,
"this is the thing that beheaded Livingstone's
men !"

"And this here feller," said Nanatuk, "in-
tended to do somethin' very similar to us, I
reckon. Wonder if they got that decapitatin'
stunt from the goddess back there."

"I thought of a big ape," Darwin Fron-
tenac said, "but certainly in none of my
hypotheses was there ever even the ghost of
a bear -man."

He pointed to the feet.
"There's the great claw, about which we

have done so much wondering, which made
the mystery so fearful. Evidently-look at
the hands-the creatures never go on all
fours, are true bipeds."

"Why should they go on all fours?" quer-
ied Louis Louisiana. "They're bears, but
ain't they human like us?"

"Not like us, Louis."
"I mean as regards their brains they're

human. By the great Harry, I'll say we're
in Paradise!"

At length we resumed our advance.
"Probably," said Watson as we moved

along the trail of the bear -men, "we'll wish,
before we're done with these woods, that we
had eyes in the back of our heads."

I was wishing that already!
It was late in the afternoon when we came

to the edge of a large open space and saw
(Continued on page 182)
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New York Office
Suite 1007 Woolworth Bldg.

Philadelphia, Pa., Office
Suite 714-715 Liiberty Bldg.

Washington, D. C., Office
Victor Bldg.

OUR OFFER:
Your first step
Before disclosing an invention the inventor
should write for our blank form "RECORD
OF INVENTION." This should be signed,
witnessed and returned to us together with
model or sketch and description of the in-
vention for INSPECTION and INSTRUC-
TIONS.
NO CHARGE FOR THE ABOVE INFORMATION

Our Four Books Mailed
Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT
Full instructions regarding U. S. Patents.
Our Methods, Terms, and loo Mechanical
Movements illustrated and described.

OUR TRADE MARK BOOK
Shows value and necessity of Trade Mark
Protection. Information regarding Trade
Marks and unfair competition in trade.

OUR FOREIGN BOOK
We have Direct Agencies in Foreign
Countries, and secure Foreign Patents in
shortest time and at lowest cost.

Progress of Invention
Description of World's Most Pressing Problems by

Leading Scientists and Inventors
ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED

Private Office, Victor J. Evans, with View of Patent Office Through Window
r- - - -
I Highest References Prompt Attention Reasonable Term

VICTOR J. EVANS & CO., Patent Attorneys

L

FREE
COUPON

Main Offices: 779 -9th Street, N. W., Washington, D. C.
Gentlemen: Please send me FREE OF CHARGE your
books as described above.
Name

Addres tee_--------_1

Chicago, Ill., Office
Suite 1114 Tacoma Bldg.

Pittsburgh, Pa., Office
Suite 514, Empire Bldg.
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OP'

A
RADIO

EDUCATION
IN 5 VOLUMES

Theory, Design, Construction,

Operation and Maintenance

LEARN AT HOME
These five component parts of a com-

plete Radio Instruction Course are out-
lined in five volumes that contain not
merely the essentials as so many books
do, but more, they contain all that any
modern up-to-the-minute textbook on
any subject would cover. They are in
themselves a COMPLETE radio educa-
tion teaching every possible portion of
Radio science.

Size of each book 6 by 9 inches, hand-
somely bound and illustrated with
charts, diagrams, descriptions of equip-
ment, etc.

SEND NO MONEY for these books.
Just forward your name and address.
We send you the books at once. On re-
ceipt of same you pay the postman $1.97
plus a few cents postage and then they
are yours.

Distributed by

The Consrad Co.
233 Fulton St. New York

For Your Boat
Ole Evinrude's New
Buick Detachable

ROWBOAT MOTOR
Easily carried. Quickly attached to any

boat (without tools). Drives boat any
speed, 2 to 10 miles per hour. No rowing,
no work, no bother.

Fast-Light-Powerful
Easy to Carry

111* Ha. 12 exclueive features.
ntlrz.6b47.44: l'ourr4 today.
Elto Outboard Motor Co.

Manufacturer's Home Bldg.
Dept.48

Milwaukee,
Wis.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION-$2.50 a
year. Experimenter Publishing Co., 53 Park P1.,
N. Y. C.

The Living Death
(Continued from page 180)

the camp of the bear -people. It was at the
farther side, by a little stream, and consisted
of a half dozen huts, made of woven branches
and roofed with long leaves like those of
the pandanus.

A fire was burning, and there were a half
dozen figures about it. Three of these were
children. The others, which we took to be
females, were cooking the evening meal-
that is, two of them were ; the third stood
looking on, holding an infant in her arms,
for all the world as any human mother
would do.

As we stood, screened by the foliage, look-
ing out upon this strange scene, two bear -
men suddenly came into view, one of whom
was carrying some dark object.

"What the deuce," said Nunatak, "has the
feller got?"

"Turtle," answered Frontenac, the binocu-
lars to his eyes.

For a long time we remained watching
these strange beings. There was nothing
terrible about them now-though how ter-
rible they could be, that we knew full well.
In fact, the scene was merely singular, at
times almost comical, reminding us most
forcibly of a chapter from some storybook
for children.

When our curiosity had been satisfied, we
quitted the place, striking out into the path-
less forest. After traveling for about two
miles, we halted in a fine park -like spot,
where we proposed to pass the night-if I
may use that word, for here the sun, though
at times hidden by a mountain peak, never
set at all. The night, then, passed unevent-
fully, each man taking his two-hour turn as
guard.

We were off early next morning, the 10th,
steering a course that would take us to the
eastern flank of Mount Wilkes. But there
it did not take us, for, after traveling for
about three hours, we found further prog-
ress in that direction barred by a great
swamp. We turned to the left and at length
came to what we thought was the edge of
the morass ; but the firm ground proved to
be only a peninsula, and so, after advancing
four miles, we had to retrace our steps.
Goodness knows how much headway we
made in all our wandering that day; per-
haps, indeed, we did not advance one single
foot.

The next day, however, about five o'clock
in the afternoon, we reached the base of the
mountain, where we camped. We had turtle
for supper and could have had venison too.
There was one consolation in the midst of
all those evils. which might befall us: there
was no danger of our starving to death here
in the Gardens of Paradise.

"Which same," remarked Louis Louisiana,
"reminds me of the feller who shouted as
he tumbled into the nest of yaller-jackets:

" 'Thank God, they ain't hornets!"

CHAPTER X X XVI

ANOTHER !

We resumed our journey about eight
o'clock; this was the 12th of November.
When we halted at six in the afternoon, we
had made good but eight or ten miles. And
that, considering the difficulties with which
we had had to contend, was regarded as a
very good advance. The mountain -side was
gashed by ravines and gorges, the bottoms
of them strewn with boulders, rock frag-
ments and masses of all shapes and sizes.
Countless streams came foaming and cas-
cading down from the snow -fields high above

us. Wherever a root could get a hold-and
that was everywhere except upon the abso-
lutely naked.sur face of the rock-trees were
growing, forming in some places an almost
impenetrable tangle. And through all this
we had to make our way, for things were
even worse higher up, while below stretched
impassable swamp.

The day following things were no better;
if anything, they were worse. By midafter-
noon, however, we were well around on the
northeastern side, and we now ascended to
a height of a thousand feet or so to see
what lay before us. Our reconnaissance was
not a particularly gratifying one. A haze
drew its veil over distant objects, whilst the
expanse of country over which the eyes
could range was in no essential feature dif-
ferent from that which lay behind us. I
may mention, though, that glimpses were had
of a fair-sized stream, the course of which
seemed to be a particularly erratic one, and
that the swamp which had given us so much
trouble evidently ended hereabouts.

Our camp that night was at the base of
Mount Wilkes, and here was seen the shadow
of the first of those evils which a malign
destiny was to loose upon us-though at the
time we did not know that a shadow had
fallen.

We noticed that Watson had an unnatural
look; especially was the expression in his
eyes a strange one. On our asking him if
anything was wrong, he made light of it,
saying that he did feel "kind of queer in
the head"-how queer we all were to learn,
soon and to our sorrow-but that he would
be all right in the morning.

But in the morning Watson was not all
right. He declared that he was, however,
and so we started, but it was not without
grave misgivings. We set out at seven
o'clock. About nine our march came to an
abrupt end. Then it was that Watson sud-
denly stopped, sank upon a log, his hands
pressed to his temples and said he guessed
he was sick, after all. The attack was as
swift as mysterious. A few minutes, and a
strong man lay as helpless as a babe. Noth-
ing in our medicine -kit gave him the slight-
est relief. We could do nothing but stand
there and watch the man suffer.

"It's my head," said Watson. "It's as
though augers were boring into my brain."

Shortly after midday the victim became
comatose. This we thought the precursor
of death. For forty-eight hours he lay, save
for his feeble breathing, like a dead man-
then suddenly opened his eyes and quietly
asked what time it was! In six or eight
hours he was almost wholly himself again.

Great was our joy at this miraculous re-
covery of poor Watson, but, alas, that joy
was soon damped. It suddenly became pat-
ent that this insidious and most mysterious
malady (it certainly was not a fever) had
laid its fell hand upon another victim. This
was Louis Louisiana. And, just as he was
recovering, it seized me, and then came
Frontenac's turn. Thus a whole week was
lost, and there is no necessity for me to
dwell upon what a serious thing for the
success of the expedition that loss might
prove to be. Also, the possibility must not
be blinked that it might bowl us over again.
And suppose all of us were seized at the
same time and just suppose that a bear -man
were to come waddling into the scene-well,
it would be bon soir et bonne unit then with
a vengeance!

It was on the 22nd that we got under way
once more. In the afternoon we crossed
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two trails of the bear -people; but we did
not linger at those points. We had no de-
sire whatsoever to follow those trails, to
see where or to what they led. That mys-
tery had been solved; our purpose now was
to clear up the mystery of that race of real
men, white men, men like ourselves.

It was about half past four when we
reached that stream which I mentioned some
pages back. Fifteen or twenty minutes after-
wards, we discovered the canoe, its bow
drawn far up on the sandy shore. Trees
overhung the water, out for a distance of
fifteen or twenty feet, their branches, which
bent down until they touched the surface
itself, forming an almost impenetrable screen
of foliage before the spot.

"Look !" whispered Louis. "See them
tracks in the sand! Another of them griz-
zlies-maybe more!"

That last word had scarcely left Nuna-
tak's lips when a bear -man leaped out from
behind a tree -trunk and, with a blow of his
club, smashed Watson's head like an egg-
shell.

CHAPTER XXXVII
MALIGN FATE

The whole thing must have happened in
two seconds. Back went the club for another
blow as the bear -man sprang at Frontenac.
We fired, the three of us, almost simultane-
ously, and down the great brute went on his
face, Frontenac springing aside to avoid the
pitching body.

But he was not dead, this fearful assail-
ant. Up he rose, still clutching that terrible
club; but he swayed upon his feet, and the
eyes that glared upon us had a wild and
glassy look. Bang and the bear -man fell
dead, a bullet from Nunatak's rifle through
his brain.

"I wonder," the musher exclaimed, glaring
about a little wildly, "if the brute was alone."

"Alone," said Frontenac. "There are no
tracks there in the sand but his."

We carried the body of Watson to a spot
deep in the forest, where we dug a grave,
loosening the earth with our hatchet and our
knives and scooping it out with our hands.
And there we buried our poor comrade, and
at last we came back.

As for the body of the bear -man, we rolled
that down the bank and into the river.

It was getting late, but we had no desire
to camp at or near that cursed spot. So we
got into the canoe-there were two paddles
in it-shoved it through the wall of foliage
and were on our way down the stream.

But we did not go far. A half hour or
so, and we put our craft into a spot where
she lay completely hidden by the leaves, and
there we passed the night, each man taking
the watch for three hours.

At eight o'clock the next morning, the
23rd, we shoved out into the stream and re-
sumed our journey.

The river was very sinuous here, the cur-
rent rather sluggish.

I transcribe the following from my jour-
nal, verbatim et literatim:

"Nov. 23d.-Horrible discovery this after-
noon, though we had speculated anent the
possibility of this very thing. A little after
11 a. m. came to a large village of bear -
people. Remained hidden, however, and
watched. Not fear, for we believe a few
bullets would tame these creatures, but Fron-
tenac is adverse to spilling of blood. Almost
as loath to kill one of these brutes as he
would be to shoot a human being. About
2 p. m. three large canoes arrived, from
down the stream. Much excitement in vil-
lage and great celebration. We now saw a
horrible sight-three human bodies were
taken out of the canoes, one that of a woman
and everyone headless. Wish I had not
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seen what followed-the cooking, the carving
and the feasting. Evidently these creatures
regard human flesh as the greatest of deli-
cacies. Certain features of the reception ac-
corded the canoe party-it was well armed
with bows and arrows-lead us to believe
that the expedition had been one of great
hazard. But-where did they get those vic-
tims?

"Believe we got some remarkable photos
with telescope -camera. We lay low until
all was quiet in village, then got into canoe
and passed down unperceived. Writing this
at 11:30 p. m. Place in shadow, but sky
a deep blue and mountains on other side;
grand in sunlight.

"Frontenac has just voiced a curious
thought: do these bear -people hibernate dur-
ing the long Antarctic night?

"Nov. 24th.-I began to wonder if a malign
fate has not loosed bane -hounds upon our
trail. At 9 a. m. halted to get some sleep,
for had had none for over 24 hours. Louis
felt queer in head again. We feared an-
other attack of gimletztis-as he has dubbed
that fearful malady. And of a truth the
pain could scarcely be more excruciating if
fiends were driving a hundred gimlets into
the brain. And sure enough it bowled him
over. As I write this, at 10 p. m., he lies
like a dead man. What can this fearful
seizure be? Is it caused by something in
food, the water, the bite of some insect or
some noxious exhalation from the warm
earth? We have no means of knowing, but
we do know that things are beginning to
look pretty bad for us.

"This afternoon Frontenac shot a deer-
a lovely little creature, its skin snow-white
and beautifully ocellated, like the tail of a
peacock or wings of an argus-pheasant.
Thank Heaven, hunger is not one of the
evils that beset us here!

"Nov. 25th, 9 p. m.-Louis still like a dead
man. Fear it has me now.

"Nov. 28th.-It stretched me out. And
now Frontenac is down. This is horrible.
We have been out from camp twenty days
now, and on the 15th of December Addison
and Hansen are to start for Summer Haven.
I wonder-but what is the use of wonder-
ing?

"Nov. 29th.-This afternoon Frontenac
opened his eyes. Is himself again now,
though in low spirits over the way things
have turned out. It is indeed a bitter dis-
appointment. Our bolt is shot. This is
our farthest. Somewhere before us-we
wonder how near, how far-is the mystery
of Ah-cone-cawn-ga, as we call it. But we
dare not risk it. Men cannot fight this
thing which has brought our purpose to such
wreck. Our outlook as it is dark enough
truly. We have but two weeks in which to
get back to camp-and the journey out has
taken three! To advance were madness.
Can we make it back in time, or are we
doomed to remain in this awful place for
years-for the rest of our lives? God
knows. But, if the latter, our lives may not
be at all like Methuselah's.

"Yes, bitter is our disappointment, whilst
we shudder to think of the possibilities that
are closing in upon us.

"I have said that this is our farthest, but
this is not strictly correct. A mile or so
distant, rises a great rock, perhaps 700 or
800 feet in height. In the morning we are
going to proceed to this rock and from its
summit look out over that region which the
Parcae have forbidden us to enter. Even
this delay worries me, for every single hour
is precious now.

"Nov. 30th.-Another day of horror. Even
Frontenac, the man of iron, is shaken.

"We proceeded to the great rock and up
to its summit-a rounded mass of naked
granite. Weather glorious. Air very clear
-clearest we have ever seen it in this val-
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ley. Country very hilly and much broken.
Mountains drew in until the valley was very
narrow. The region up there had a strange-
ly convulsed appearance-the mountains pre-
senting an aspect gloomy, wild and savage,
and finally losing themselves in dense vapor.
There was something very strange about that
vapor-something uncanny. Could make
nothing of this most amazing phenomenon,
though we studied it carefully through our
powerful glasses. It rose in great billows,
which swelled out and burst and descended
in long curving lines like the spray of foun-
tains. Long arms, twisting, swaying, would
start out from it and vanished with the sud-
denness of auroral fires. And from the
heart of it shot and leaped and quivered a
greenish, a ghostly, a fearful radiance.

""Tis awful!' cried Nunatak. 'Great
Powers, what can it be?'

Frontenac groaned.
" `So near !' he said. `So near to that-

and we have to go back !
" 'Unless,' he added, glancing at us wist-

fully, 'we'd care to cast in our lot with the
Antarcticans-for I have no doubt we could
reach their country-until other explorers
come.'

"It didn't take Nunatak and me long to
annihilate that suggestion!

"Frontenac left a record of our visit, and
then, after a last, long look towards that
mysterious northeast, we turned and started
back. The rock we called Rock Disappoint-
ment.

"The canoe was abandoned. Course of
river so erratic that we could make better
time on foot. It was along about 3 o'clock
that it happened. Nunatak was leading.
Reached up to move aside a branch and the
next instant staggered back with an awful
cry, as though he had been stabbed. About
his left wrist was wound a serpent, a vivid
green and with red spots upon it, its fangs
buried deep in the flesh. Nunatak whipped
out his knife and slashed it across that
coiled horror, badly cutting his knuckles
and wrist. I can't set down what followed.
Poor Louis! Well, in a half hour it was
over. We could not stay there by the grave,
so pushed on to this spot, a distance of three
miles or so. What malevolent thing is this
that dogs our steps? I am beginning to
think of viewless entities, spectral shapes-
there, there, I mustn't let my mind go like
that! If I do, we-at any rate, I- shall
never get back at all !"

But we did get back. A different route
was chosen, one passing on the other side
of Mount Wilkes, and it was well for us
that we steered such a course. Had the re-
turn been made on our outbound trail, we
could never have made it in time-if we
had made it at all! To our surprise, not a
single bear -man was seen, which means that
not a single ursine aborigine, to use a phrase
of Frontenac's, saw us. If one had, we
should have known it soon enough-our first
warning perhaps an arrow between the ribs.
Gimletitis met us, however, and stretched us
out, one after the other, and for a time I
abandoned hope. But even that fell enemy
could not make it disaster. I shudder,
though, to think how near he came to doing
so. For it was on the 15th itself, at four
o'clock in the afternoon, that we reached
camp. This was, of course, the day that
Addison and Hansen were to set out on the
long journey to Summer Haven; but, hur-
rah! they were still there! They had no
intention, the loyal fellows, of disobeying
the orders of their chief ; but-Frontenac
had not mentioned any hour, and they were
not going to start until 11:59!

We were surprised to learn that they had
not seen even the ghost of a bear -man.

"And the dogs," said Addison, "had some
glorious concerts, too. Funny the grizzlies
didn't pay us a visit."
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For two days we remained there, Fronte-
nac and i doing nothing but rest-in other
words, doing nothing but nothing.

"I wonder," I said, "if that infernal gum-
letitis will bowl us over any more."

"I expect it will," returned Frontenac,
"but that the severity-a feeble word that-
of the attacks will be found to diminish
swiftly and that the attacks themselves will
ere long cease."

And so it proved.
It was on the 18th that we started, in the

early morning. As we were about to enter
the fog, we stopped and for a space stood
looking out *over the Gardens of Paradise.
A solemn moment, that. Gladness was ours
and sadness too. That weird land; our poor
comrades, Watson and Louis ; the terrible
quasi -human creatures whose home it was ;
those headless forms we had seen lifted out
of the canoes; that swelling, bursting vapor
and its greenish, ghostly, fearful radiance-
but I cannot set them down, those thoughts
that came thronging into my mind, those
feelings that gripped my heart.

We turned, started the dogs, and in a few
moments everything was hidden by the fog.

It was, on the 28th of January, at half -
past three in the afternoon, when we reached
Summer Haven. Never. can any feature,
even the slightest, of that scene which fol-
lowed lose its vividness in my memory-
that scene before the hut when Frontenac
undid the lashings on his sled, threw off the
canvas covering, and they saw Sleeping
Beauty lying there in the block of ice.

"Poor little," said Archimedes Bukink;
"oh, the poor little kid!"

He made no attempt to hide the tears that
dimmed his eyes. His is a kind soul, is
Bukink's.

The next day the Multnomah was fight-
ing her way northward through the pack.

We arrived at Seattle on the 15th of May.

CHAPTER XXXVIII
HE WAKES THE SLEEPER

That very day Frontenac sent a telegram
to his sister, Mrs. Charlotte Marshall, who
lived down in Portland, urgently requesting
that she come up and come prepared to stay
for some weeks at least.

"I must have someone here," said he, "to
look after this poor Sleeping Beauty, and
Charlotte is the one woman in the world.
Ever meet Charlotte, Bond?"

I never had.
"You'll fall in love with Charlottle," said

Frontenac. "Everybody does. She's a dear,
a brick-I suppose, what with these days
of unequal rights, I ought to say a brick-
ette. Ten years older than I am, but I'll
swear she looks five years younger, and I
hardly think that I greatly resemble old Rip
Van Winkle. Yes, I won't wake Sleeping
Beauty until Charlotte comes-if she doesn't
come for ten years !"

But Mrs. Marshall came, and, as will be
seen in a moment, it was, indeed, a most
fortunate thing that she did. If she had not
-well, I shudder every time I think of it.

It chanced, however, that she was out of
town at the time, so it was not until the
18th that Frontenac received an answer to
his wire:

"Will arrive 19th," it read, "5:45 train."
At 5:30 the next day, Frontenac swung

his car to the curb before the station, and
we descended to await the arrival of the
train from Portland, due in fifteen minutes
and, wonderful to relate, on time.

Frontenac had said I would fall in love
with his sister; I did-thanked God she was
to be there at the awakening of the sleeper.

"Darwin, Darwin," she cried as she clung
to him and kissed him, "you foolish boy to
go down to South Poles and awful places,
and before we could come back even to say
good-bye! You must never, never go on
such an awful expedition again!"
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Frontenac said 'twas very unlikely that he
ever should.

"And," said she as we were going up to
the auto, "what is this weird story about a
girl in ice?"

In a few words he told her. She ex-
claimed, stopped and looked at him in sheer
amazement.

"Then it is true?"
"Yes, it is true. I wish we could have

kept it a secret, though-from the public,
I mean."

"And-and you are going to awake her?"
"Yes, I hope to awake her."
"My Heaven! But she must be-surely,

Darwin, the girl is dead! There in solid
ice !"

He explained, succinctly but clearly.
"But," said his sister, "how can she

breathe?"
"Of course, she is not breathing."
"I don't mean that. I mean if you awake

her. In ice! Her lungs must be full of
ice, too."

"Oh, no, Charlotte. She was not im-
mersed in water but was covered with snow,
and how could snowflakes have got into her
lungs?"

"Oh I" said she. "It is all so strange, so
awful, so wonderful-I can't begin to un-
derstand it."

Immediately on our arrival at Frontenac's
house, Mrs. Marshall exclaimed, in low and
awe-struck tones:

"Where is she? Let me see her, Darwin."
So we went to the freezing -room, and she

saw her.
"Oh, the poor, poor darling!"
For some moments she stood there, then

burst into tears and left the chamber-a
place as awful, she said, as a tomb.

That very night it was, about two o'clock,
that it occurred-one of the most mysteri-
ous things in all this strange and weird busi-
ness: an attempt was made to steal Sleep-
ing Beauty!

It seems certain that the ghouls would
have succeeded, too, had it not been for
Mrs. Marshall. She found herself - most
fortunately, as it proved -a victim to a
terrible insomnia, and, as she lay thinking
and wondering, it seemed that a low, in -

explicable sound suddenly mingled with the
sighing of the wind in the trees. Yes,
there it was again-a sound low, metallic,
mysterious ! She arose and (leaving the
room dark) stole to the window and looked
out.

The night was cloudy, and there was no
moon, but it was not so dark as to conceal
those figures-there were four-at the en-
trance to the freezing -chamber. Even as her
eyes fell upon them, they vanished, and she
knew that they had forced the door and en-
tered. Instantly she gave the alarm-where-
upon, of course, the thieves dashed for their
automobile (waiting out in the road) and
made their escape. Who they were, what
purpose lay behind this ghoulish business,
that has remained an utter mystery-a mys-
tery, I fancy, which even Mr. Sherlock
Holmes himself would say is "really unique,
Watson, from some points of view."

A guard was at once posted, armed with
a repeating rifle-none other than that
weapon which Frontenac had carried in the
Gardens of Paradise.

"And guarded the place is going to be,"
Darwin told me, the next day, "until I awake
her. But that won't be long-only this day
and to night."

"You are going to awake her tomorrow?"
"tomorrow, Bond. And I hope my old

tillicum (partner) will come over."
"I shall he here-most certainly I shall

come. What time?"

"Be here at nine. Only two others are
to see it-Charlotte and my old friend, Dr.
Hollister. It was to him, you know, that
the secret was to pass in case I failed to
return from the forests of Paradise. No,
three others-a nurse, too. Yes, a nurse
ought to be present. And this time tomor-
row, Bond? I wonder-"

I made no response. For a long time
there was silence.

The next morning I arrived right on the
stroke of nine.

How can I describe what followed? I
cannot do so; I can only tell it.

A few minutes after my arrival, Dr. Hol-
lister came, and with him the nurse. We
at once went out to the room wherein lay
the sleeper-Frontenac, his sister, Dr. Hol-
lister, the nurse, Miss Brewster, and myself.
The temperature of the chamber we found
above the freezing -point. Already the ice
which incased Sleeping Beauty was melting.
Frontenac began chipping it away, in which
occupation he was ere long joined by Dr.
Hollister, It was not a great time, there-
fore, before the girl lay a dripping figure
before us-her hair, however, still ice -
incased.

Her nostrils were now rubbed with that
bright -purple liquid, so unpleasantly oily in
appearance; then her face, neck and bosom.
The temperature of the room was rising
steadily, steadily but very slowly ; at last,
the thermometer reached 98°, and then it
rose no more. Then it was that Frontenac
injected the antidote-that bright -purple stuff
-into the neck. Oh, that wait which fol-
lowed! Twenty minutes, thirty minutes-
forty! Sleeping Beauty still lay rigid,
corpse -like.

Dr. Hollister had drawn a chair to her
side, and there he sat waiting, his stetho-
scope to her bosom-that bosom as still as
marble.

"The change-the change at last! Her
eyes! Look at her eyes!"

And her cheeks! Surely-yes, into the
cheeks of the sleeper a faint color was
creeping.

Frontenac placed his hands to her sides
and began a gentle compression-in imita-
tion of the expiratory and inspiratory move-
ments of breathing.

"Her heart !"
It was Dr. Hollister who spoke.
"It beats?" Frontenac cried.
"It beats! The pulsation weak-but-

stronger-stronger !"
Frontenac's hands ceased to perform those

respiratory movements.
Look!
The girl's breast slowly rose, fell and

rose again!
She stirred, sighed, closed her eyes. The

pupils were contracting; the eyes were blue.
From time to time she opened them, to close
them quickly as though the light were pain-
ful.

Then suddenly she turned her head, raised
her look to Frontenac's face and spoke!

Three weeks have elapsed since then-
since Frontenac awoke the sleeper. For four
or five days, Sleeping Beauty was a very
sick girl. The change that occurred at the
expiration of that time, however, was a most
remarkable one: a day or two, and she had
wholly recovered.

The thing that seemed to astonish her the
most, and which was a poignant distress to
her, was that no one could understand a
single syllable that she uttered. How often
the poor girl has broken off and burst into
a flood of tears! Only one thing have we
learned, and that is her name-Zandara,
which I think 'a very beautiful one. For
her part, she soon knew the names of all
about her and the names of many objects.
And the way she says Darwin Frontenac!
It is, as his sister declares, simply adorable.

Zandara's acquisition of English promises
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the mast is just long enough for gravity to
balance centrifugal force, then a = a' and

980 R' V'-= -
D

In this formula V = 2rD/86400 cm. per sec.
since there are 86,400 sec. in a day. If D
be solved in this equation (using 4,000 miles
for the earth's radius) it will turn out to
be about 57,000 miles, the distance from
center of earth to top of mast. Hence the
mast would have to be not less than 53,000
miles high above the earth's surface. If a
person climbed to this height on such a
mast he would lose all weight and if he
could climb higher he might be thrown off
into space.

LEAKY FOUNTAIN PEN
A fountain pen is more apt to leak when

nearly empty because the heat of the hand
causes the air within the pen to expand
and force the ink out. When the pen is
well filled with ink there is less air in the
pen and hence less pressure produced when
the pen is warmed.

WHY THE BUNSEN BURNER POPS
A Bunsen or air burner is apt to pop if

lighted too quickly after the gas is turned
on, for in that case there is enough air in
the region back of the burner to support
combustion; the flame strikes back and a
mild explosion takes place in the air mani-
fold back of the burner. If the air damper
is opened too much enough air may enter
to give the same effect, even if plenty of
time is allowed for the gas to get well
started. Usually a burner will behave prop-
erly after it has once been successfully
lighted, but occasionally it pops when it is
turned off. In this case it means that the
gas is coming at a sufficient rate to prevent
the flame from striking back, but once the
gas is turned off the flame strikes back for
the same reason as that mentioned above.
In one case the remedy is to let the gas
run a few seconds before applying the match.
In the other case the air damper should be
closed as much as possible without letting
the flame burn yellow.

THE TWO CAPILLARY TUBES
A drop of mercury in a conical shaped

capillary tube will travel toward the larger
end. The molecules of mercury do not
adhere to glass, as do molecules of water,
but tend to cohere or stick close together.
This action causes the drop to become as
spherical as possible and hence to move
toward the large end of the tube. With
water the behavior is just the opposite. The
molecules tend to stick more closely to the
glass than they do to each other. Hence
water tends to spread itself out as much as
possible when in contact with clean glass.
The result, then of the adhesion of water
to the glass, is to cause the drop of water to
move toward the small end of the tube,
where it comes most completely into contact
with the glass.

THE TRACE OF THE FLASHLIGHT
Fig. 8 represents the trace most accurately.

The loop near the ground should be smaller
than the upper loop, as represented in this
figure, for when the light (A) is nearest
the ground it is moving more slowly than
when it is farthest away. Hence it des-
cribes the lower loop more quickly than it
does the upper one.
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The Finger Print
on the Gun

Two shots rang
out in the dark-
ness with but a
single report.
One found its
mark in the
heart of an in-

nocentman. The
other crippled the
gun arm of the
murderer. A thril-
lingescape through
a cordon of police.
But behind lay the
murderer's revolv-
er with the telltale
finger print clearly
impressed on the
smooth, bluedsteel.
Almost every paper
tells of the exploits
of the Finger Print
expert, the master
detective. W h y
don't you -

Be a Finger Print Expert
More men are needed every day. But only trained
men are wanted. We will train you at home in your
spare time, as we have trained many of America's
greatest experts.

Big Money to Experts Big salariesare paid.
Rich rewards offered for "wanted" man. Unlimited
opportunities for a professional businessof your own.
Special Offer Now Write at once. Get

full details. Also
our Free book on Finger Prints, full of true stories
of crime mysteries solved by our graduates. Free
Professional Outfit and Free course in Secret Service
Intelligence if you enroll now. Write today.

University of Applied Science
1920 &wayside Ave., Dept. A-142, Chicago

Your Tires Free
a 30 onth
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Milos Guaranteed

Agent Users Wanted
SEE how easy it is with the MASTER SALES-

MAN KIT, which I send Free, to make $10 to $15
a day in your spare time showing MELLINGER TIRES
at BIG SAVING to car owners. This powerful, hand-
made, oversize, non-skid Cord is guaranteed by Bond
for mileage half way arcund the world.

The Mellinger Plan starts you in business, all or part
time; no capital or experience needed. Tires shipped pre-
paid on approval. Lowest wholesale prices in America.

FREErising offer that will give you  set of
If you will boost MELLINGER TIRES, I have a

tree Free. Also the M Salesmen kit withsample sections. Be first to get my free offer, amazing confiden-
tial wholesale price. and big free book. Simply send name today
to nearest address. IL L.MIELLINGER,

MELLINGER TIRE & RUBBER CO.
Philadelphia, Pa. Dept. 1931', K City, Mo.

LOUD SPEAKING
FACTORY GUARANTEED
SET onW--

SEND FOR testimony
of users and SPECIAL OFFER.

MIDWET BS RADIO CORP'N
Pioneer uilders ots

409-Y. E. 8th St., Cincinnati, Oe

To take orders for the famous Blanche
Thermostatic Automatic Carbureter
Control. Makes Fords run on 94 air. Doubles
mileage on gas and oil-essier starting-halves

/7 repair bills --eliminates corbon. Emily demon-
strated. Sella on sight because saves $100 every

10.000 miles. CADILLAC NOW USES THERMOSTATIC CONTROL
UNDER BLANCHE LICENSE. Experience not nessary to sell this
wonderful proven device. Get phin that Marts roe in your own
business: and make $250 to $2000 a month profit.
A. C. Blancke & Co. 4°P.1 602 W. Lake St.,Chicago

Makes Autos Go 49 Miles
On Gallon of Gasoline

An amazing new device has been perfected by James A.
May, of 8630 Lacotah Bldg., Sioux Falls, So. Dak., that
cuts down gas consumption, removes all carbon, prevents
spark plug trouble and overheating. Many cars have made
over 49 miles on a gallon. Any one can install it in five
minutes. Mr. May wants agents and is offering to send one
free to one auto owner in each locality. Write him today

Doctor Hackensaw's
Secrets

By CLEMENT FEZANDIk.

(Continued from page 135)

I'll take you down to the bottom of the p:
so we can see how things are progressing."

"By the way," observed Mr. Sam, "I am
convinced that this pit must continue much
further down. It seems to be blocked up by
a fault in the geological strata. This fault
completely closes the bottom of the pit, but
unless I am very much mistaken, when we
dig a little deeper we shall find that the pit
extends considerably further."

"In that case," remarked Doctor Hacken-
saw, "there would be danger of the drilling
tool and the workmen dropping right through
into the hole below."

"I have guarded against that," explained
Mr. Sam modestly. "I have placed the work-
men and the drill on a movable platform,
and this plat form is supported by chains
securely fastened above. In fact, I have
gone even further. I have enclosed the
entire platform hermetically in a kind of
large metal bell closed at the bottom, the
drill projecting through a stuffing box."

"What was your object ill doing that?"
"I had two reasons. In the first place, I

wished to protect the workmen in case car-
bon monoxide or other poisonous gases
should be present, and secondly to avoid
danger in case there should be a partial
vacuum below that might suck down the
men."

"You acted very wisely," said Doctor
Hackensaw, who made a care fill examina-
tion of the machinery.

"All right !" said he. "Everything seems
o.k., Mr. Sam, and you can start the drill
going again.

Mr. Sam pressed a switch and the enor-
mous diamond -pointed auger began cutting
its way down through the hard rock as
though it had been cheese.

CHAPTER III
"Did you say this pit was five miles deep?"

asked Doctor Hackensaw of his agent.
"Yes," replied Mr. Sam. "That is the

approximate depth. I didn't measure it ex-
actly. I merely let a bomb fall into the pit
from above and I found that sixty seconds
elapsed from the time the bomb left my hand
to the time I heard the explosion. Hence.
this pit must be nearly five miles deep."

"How do you figure that?" asked Pep.
Doctor Hackensaw explained : "You see,

Pep," said he, "a body near the surface of
the earth falls 16 feet the first second, 48
feet the second second, 80 feet the third and
so on. As a physicist would say, the total

gt'
distance fallen equals in which g stands

2
for the . attraction of gravitation, in other
words, the acceleration of 32 feet per second
of a body near the earth's surface. If the
distance fallen were great this figure would
be too large, as the portion of the earth
passed through would pull the body back-
wards. It is sufficiently accurate, however,
for the present purpose. To fall five miles,
therefore, the body would take 16 t2 seconds.

5 X 5280
As a mile contains 5280 feet, t2

16
or 1650 seconds. Therefore, the time is the
square root of 1650, or a trifle over forty
seconds for the bomb to fall the five miles."

"But," objected Pep, "he said it took the
bomb sixty seconds to fall."

"No," he said that it was sixty seconds
before he heard the noise of the explosion.
It takes sound a trifle over four seconds to
travel a mile, so it would take twenty sec -
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onds for the sound of the explosion to travel
the five miles. In other words, it took the
sound one-third as long to travel back as it
took the stone to fall. Had the pit been a
little deeper the stone would have traveled
faster than the sound. But, as you see, forty
seconds to fall and twenty seconds for the
sound to travel back show that the pit is just .
five miles deep. This will save us quite a
little digging."

"How long will it take for the drill to go
a mile?" asked Pep. "I hope we won't have
to wait an age here."

"We'd have to wait pretty long if I had
only the diamond drill to depend on. But
I am using that just to get a start. To-
morrow I shall take out the diamond drill
and put my atomic drill in its place."

"Will the atomic drill go faster?"
"A great deal faster. In fact, there is no

comparison between the two. Atomic energy
is a wonderful power, and I have fortunately
succeeded in harnessing it up in such a way
as to avoid all danger."

"How does the atomic drill work?"
"Well, it's not exactly a drill. I call it

that merely for convenience. It is in reality
more in the nature of a torch. There is the
machine, ready to be put in its place. To
understand its working you need only think
of a gasoline torch melting a hole through
the ice on a skating pond. Swing the torch
around in a circle and it will soon dig deep
into the ice. My atomic energy torch acts
in much the same way. Instead of gasoline,
my fuel, if I may call it so, consists of
finely pulverized sand which I place in the
reservoir of the drill or torch. By means
of the ignition device, as I call it that you
see near the torch, I am enabled to obtain
undreamt of voltage, and am thus enabled
to start the disintegration of this dust. As
the pulverized sand disintegrates, the liber-
ated energy not only accomplishes work, but
causes the disintegration of more of the
sand. By feeding the dust slowly to the tip
of the torch, or the burner as I call it, the
disintegration will continue as long as any
sand is left in the reservoir.

"The heat generated in the process is
enormous, and melts the rocks and earth as
if they were so much light snow."

"How is it that the rocks and the earth
do not disintegrate?" asked Pep.

"For two reasons. First, they are not so
finely pulverized as the dust I use ; and sec-
ondly, I am careful not to bring my torch
too near. I keep it far enough away so it
will melt the rocks without getting them to
disintegrate, if I may use the expression."

"How do you get rid of the molten rocks?"
"The molten material is carried up by

endless chains of buckets. The work will
be done automatically so there will be no
risk of the workmen being injured."

"How is it that your torch and your
buckets do not melt?"

"They are kept cool by electricity. I
haven't time to explain the process now, but
it has long been known that the electric cur-
rent can be used for cooling as well as for
heating. Electricity is a wonderful power.
There is almost nothing that it is unable to
accomplish, if properly directed. But enough
of this lecture. The men are stopping the
diamond drill now and will soon disconnect
it and set up the atomic torch in its place.
Then you will see the sparks fly. I have
arranged an X-ray machine so that we can
witness the effect of the atomic torch as
it digs its way downward through the rocks."

Several hours were required to make the
change, but Doctor Hackensaw and Pep
waited to see the torch well set up in place
and started in operation.

It was interesting to see the rapidity with
which the rock melted under the impact of
the white-hot ionized parti?les. And the
stream of fluid lava was 1:6wn into the
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can-
-Save money you now pay others for lathe work.
-Make money on job work.
-Get your work done when you want it.
-Do better work, just as you want it.
-Prevent information of your plans getting into out-

side hands.
-Become a skilled Lathe operator-always capable

of earning good wages in any shop.

SOUTH BEND LATHES
Embody 32 major improvements. 32,000 in use

in U. S. and 64 Foreign Countries. Used by 5
largest Railroads, 2 largest Steel Plants, 8 largest
Auto Factories, largest Radio Company, etc.

Catalog FREE t -shows 96 styles and
sizes. Select the one you

need. Write for Free Book, prices and easy payment terms.

SOUTH BEND LATHE WORKS
395 E. Madison St., South Bend, Ind

"LIGHTING FIXTURES"
READY TO HANG

Direct from manufacturer.
Completely wired including glassware.

Send for Catalogue No. 26
(Just off the Press)

Special Proposition to Dealers
ERIE FIXTURE SUPPLY CO.

Desk B Erie. Pa

[Insure your copy reaching you each month. Subscribe to Science & Inven-
tion-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Radio's finest and most complete

CALL BOOK

vribped W/thCoinplf,te

ls of Inionnation di.
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Broadcast 6ta6ons list
Amateur St& aaa list
DrCA,1151.ationa 110k,LI
Information on %Athos.
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Maps of lLS Bioadust
Naps of World BroadueStabsons
log Reconly of Radio Stations
American Sato Relay league

A
New Service

Consrad has developed a special service
for every user of the new "Radio Lis-
teners' Guide and Call Book" that will
enable you to keep all changes in sta-
tions and any new stations that are put
into operation. It consists of special
supplement sheets issued every month
that contain this information.
Every purchaser of the "Radio Listeners'
Guide and Call Book" can use this serv-
ice at the low cost of only 50c-which
covers alj bulletins issued during the six
months period between publication of
the "Call Book."

A radio book that is absolutely essential to the full
enjoyment of every radio receiving set

Here is a radio book of special value to everybody who owns or operates
a radio receiver or transmitter.
It gives you a short instruction on radio set operation compiled by the
best radio writers. Then it lists 95 full pages of broadcast and amateur
radio stations from every corner of the world. The broadcast stations
of the United States are listed on convenient sheets so that you can keep
a log record on these pages of every station you receive.
There is also many pages of special stations, complete maps of broadcast
stations for every country on the globe and complete list of U. S. stations
broadcasting market reports.
Altogether you have an instant reference book for local or worldwide
radio stations that is up-to-the-minute.

Size of this book is 9 by 12 inches, the large magazine size.
Contains 114 pages, illustrated and bound in beautiful 2 -color cover.

Price 35c
Sold at All Newsstands and Radio Stores

Published and Distributed by

The Consrad Co., Inc., 233 Fulton St., NewYork, N.Y.

BABY CALCULATOR
CHICAGO.U.S.A.

PATENT APPLIED FOR

.111 13,o El EU/ El

1-4.2-311123t 1:1

ADDITION
SUBTRACTION

MULTIPLICATION
DIVISION

"World's Handiest Calculator
(POCKET SIZE)

ADDS : SUBTRACTS : MULTIPLIES
NExi, Will do the work of a large 5100 adding machine. Total vis-

ible at all times. Clears with pull of the finger. Not a toy
but nn indestructible machine guaranteed five years. No Up -keep or
Repair bills. So simple a child can operate It.

FREE TRIAL : SEND NO MONEY
Just write "Send me a Baby Calculator" and give your name and ad-
dress. We will ship it immediately all charges prepaid. On delivery
pay postman $2.50. You can return it after 10 -day trial for full re-
fund if the Baby Calculator Is not the greatest time and labor saver
you ever used. This Is the lowest priced practical calculating machine
made. ORDER TODAY.
BABY CALCULATOR SALES CO., P.O. Box II Is. Dept. 54. Chicago

ss

: DIVIDES

50
Total Cost

AGENTS every business
firm, man or woman will
will buy the Baby Cal-
culator on sight. Big
Commission.

You ..tan be quickly cured, if you

STAMMER
Send 10 cents for 204 -Page honk on Stammering and
Stuttering. "Its Cause and Cure." It tells how I
cured myself after stammering 20 yrs. 8. N. Bogue.
8117 Bogue Bldg., 1147 N. 111. St., Indianapolis

"BOW LEGS and KNOCK-
KNEES" UNSIGHTLY

Rend for Booklet showing photos of men
with and without the Perfect Leg Forms.

PERFECT SALES CO., Dept. 50
140 N. Mayfield Ave. Chicago, Ill.
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buckets by a stream of helium gas. Luckily
it was not necessary to carry the molten
lava to the surface of the earth. There was
a deep side channel a short distance up the
pit, and into this the molten rock was poured.

The buckets, the drill and the closed cham-
ber in which the operators stood were all
.protected from the heat by electrical refrig-
erating devices. A supply of air in the work-
room was furnished from tanks, as the nox-
ious gases generated by the heat would have
been irrespirable.

A microphone of special construction with
a series of amplifying devices carried to the
doctor and his assistants the faintest sounds.
It was provided with a sort of tuning device
which enabled them to listen at will either
to the sound of the revolving torch; to that
of the seething lava, or cutting both of these
out; it enabled them to listen to whatever
other fainter sounds there might be. This
precaution was necessary, as the doctor had
no idea how deep the "fault" might extend,
and to cut completely through into the pit
below would have been exceedingly danger-
ous.

That a cavity existed below was certain.
There was a hollow cavernous sound pro-
duced by reverberations of the rock through
which they were cutting-sounds analogous
to those of a drum when rubbed.

Down, deeper down went the torch into
the earth's entrails until finally the rever-
berations became so great that Doctor Hack-
ensaw gave orders to halt the atomic energy
torch.

"It sounds as if there couldn't be more
than a foot of solid rock below," said he,
"and then we shall strike the open pit again.
We'd better install the diamond drill once
more, or rather a two-inch drill, so as to
cut a small hole into the pit."

No sooner said than the work started. The
torch was disconnected, and after cooling the
rock, the small diamond drill began boring
down through the last few inches of the
"fault." The work progressed rapidly, when
suddenly there was a tremendous suction of
air, and with a whistling sound the drill
was sucked right into the opening it was
making and was only held back by the chuck.

"Good gracious !" cried Doctor Hackensaw.
"There's a partial vacuum down below there!
Before we can do anything more, we must
make an air -lock outside of this working
chamber. Then by exhausting the air in
the air -lock, it will be possible to draw out
the drill and drop a bomb down into the pit
to ascertain its depth."

This work occupied several days, but
finally all was in readiness. The drill was
withdrawn, and at a sign from the doctor,
Pep touched a button that allowed a small
bomb to drop into the hole.

Then all waited anxiously. One whole
minute passed, then another, then a third
and the minutes slowly succeeded each other
until finally, just as the doctor was about
to remark that the bomb must have failed to
ignite, the sound of the explosion was plainly
heard through the loud talker.

"Good gracious !" exclaimed the doctor
again. Allowing for the time it took the
sound to travel back to us, it is certain that
the pit below us is over a hundred miles
deep I"

(To be continued)

Broadcast Calls
REVISED LIST

UP-TO-DATE

Will Appear in July
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TESTS SHOW FORD
CAN RUN 60 MILES

ON GALLON OF GAS
The amazing fact that a Ford can run 60
miles on a gallon of gasoline was recently
brought to light thru
tests conducted by
America's foremost en-
gineers. Great strides
have already been made
in this direction by the
recent invention of a
simple attachment
which can be installed
in a few minutes with-
out any alteration to
motor. A. C. Winter -
burn made 41.4 miles
on 1 gallon of gasoline
after this device was attached. B. 0. Weeks,
famous aviator and inventor, wants agents and
will send sample for trial. Write him today at
426-839 Eleventh Street. Milwaukee, Wis.

A special technical school,
with concise but compre-
hensive course.

Electrical men it ith training are
in demand. For more
than 30 years this

school has been training men of ambition and lim-
ited time, for the electrical industries. Condensed
course in Electrical

Engineering Robles
uates tosecure good positions and promotions. Theoreticaland Practical Electricity. Mathematics and Me-chanical Drawing. Students construct motors, in-

stall wiring and test electrical machinery. Coursewith diploma complete

In One Year
Over 4000 men trained. Thoroughly
equipped fireproof dormitories, din-
ing hall. laboratories. shops. Pre-
pare for your profession in the
most Interesting city in the world.

Free catalog. 33rd year begins
Sept. 20. 1925.

BLISS ELECTRICAL SCHOOL
246 Takoma Ave. Washington. D. C.

AUTO RUNS
57 MILES ON

44, GAL. of "GAS"
An automobile runs 57 miles on a gallon
of gasoline by using an automatic device
which was installed in less than five
minutes. The inventor, Mr. John A.
Stransky, 75 -1st St, Pukwana, S. Dak.,
wahts agents and is willing to send sam-
ples at his own risk. Write him today.

$12.00 Darche "Call -Me"
Electric Alarm Clock

FREE For little work on your part.
Operated by battery in clock

case. No home complete without one,
Lite wires wanted capable of making
big money. Write for our FREE offer
at once. This applies to U. S. only.

DARCHE MANUFACTURING CO.
640 Washington Blvd. Chicago

Straightens Shoulders
-Increases Pep

THE NATURAL BODY BRACE-Corrects
stooping shoulders, straightens the back, gives
the longs chance for normal expansion, induces
proper breathing. Brings restful relief. comfort.
energy, and pep. For men and women.

Costs nothing to try it
Write for 30 days free trial offer and free book.

NATURAL. BODY BRACE co.
Howard C. Rash.ft286Rash Bldg.. Salina, Kansas

Magic goods, cards, books, novelties, tricks.
Catalog for 2c stamp.

CLIFFORD FENNER
2401 Jefferson Louisville, Ky.

BOOK R VIEW
zie

THE STUDY OF LIVING THINGS. By
E. S. Russell. Stiff cloth covers. 7,/2" x
5". 139 pages. Published by Methuen &
Co., Ltd., London, England.
A rather abstruse little volume, dealing with

methods for the study of living things. It does
not occupy itself with a materialistic view, but
rather considers the science of life from a phil-
osophical standpoint, which the author claims to
constitute a real biography. A student of biology
will undoubtedly find this book to be of great
value, particularly if he is of a philosophical turn
of mind. There is plenty of food for thought
distributed throughout the book, but although the
author claims that it is as simple as possible, we
find it rather deep. The various subjects such as
the individuality of the living thing and the study
of the behavior of various simple forms of life are
well classified and discussed. A quite complete
index makes any point treated in the book ex-
tremely easy to refer to.

PHOTOGRAPHIC FACTS AND FOR-
MULAS. By E. J. Wall. Hard cloth
covers. 8" x 534". 386 pages. Price
$4.00. Published by the Alpine Press, Bos-
ton, Mass.
Between the covers of this book, the amateur

as well as the professional photographer, will find
one of the most complete collections of detailed
data ever brought together. Not only does the
author deals with the ordinary types of photog-
raphy and the formulas relative thereto, but he
treats special methods of intensification and reduc-
tion of negatives as well as many methods of
producing effects in photography that are not
very well known. Throughout the book, hints are
continually given for obtaining the best photo-
graphic results. As the consequence, the book is
one which should be kept at hand throughout all
work with photography, as it is one which can be
profitably referred to continually. After the author
has finished describing the various processes of
developing negatives and making prints, he takes
up such subjects as mounting finished prints,
stereoscopic work, lantern slides, enlarging, flash-
light photography, color photography and photo-
mechanical processes. The book ends with an
especially complete set of tables covering weights,
measures and chemicals used in photography. The
book is one which anyone at all interested in pho-
tography cannot well afford to do without. Its
complete index renders references an easy mat-
ter, and it can, therefore, be turned to whenever
the owner desires information on any specific photo-
graphic process or formula.

REJUVENATION AND THE PRO-
LONGATION OF HUMAN EFFI-
CIENCY. By Dr. Paul Kammerer, with
an introduction by Dr. Harry Benjamin.
Octavo, stiff covers. 152 pages. Published
by Boni & Liveright, New York. Price
$2.00.
Thanks to some of the modern novelists, the

theory of rejuvenation has been made more or
less popular with the lay public. Obviously, how-
ever, a novelist is hardly the proper person to
explain the real science of such a charming and
revolutionary subject. Dr. Paul Kammerer and
his American colleague, Dr. Benjamin, need no
introduction to our readers. The question of
rejuvenation and its technical applications are as
closely interwoven with the names of these two
men as it is with that of Dr. Steinach: The sub-
ject is made extremely clear in this volume with
the added advantage that it is dealt with from a
purely scientific point of view, so that the reader
leaves the book with a clear idea as to just how
investigations along this line have proceeded, with
their results, and what may be expected of fur-
ther work.

Of course, the first chapters are given over to
a purely physiological discussion of the ductless
glands of the endocrine system. Then there is a
short history telling very interestingly of the
characteristics and functions of each of these small
bodies, and conclusions as to what may be
expected when their nature is thoroughly explored.
The latter half of the book gives some practical
examples of rejuvenation which have been carried
out and proved successful. There is enough of
a discussion on technical details of the operation
involved to satisfy the most inquisitive reader.
The volume is hereby recommended to those who
wish to obtain an authentic and workable foun-
dation upon which to discuss this business of re-
juvenation.

LEARN
ELECTRICI
In the Great Shops o

521

c6vienfo
Get in the Reid that offers you the BIG PAY-BE
AN ELECTRICAL EXPERT. Coyne is not a Cor-
respondence School. Everything is practical. No
books or useless theory. You deactual work on our huge
outlay of electrical apparatus - everything from door-
bells to power plants - everything to make you a $60 to
;200 a week EXPERT. A Coyne framed man can take
hie Place anywhereElectrical Center

electrical world. Learn in
Chicago the Electrical Center of the World.

Tou Don't Need Education or
Experience Coyne gives you education and

xp rience by actual work.
training in practical and Lay to understand.
Radio and Auto Course FREE!
Right now lam including a FREE course i u RadiO
- the marvel of the age. Also a complete course in Auto,
frock and Tractor Electricity and Storage Eatteries.

FREE RAILROAD FARE
I'll pay your fare to Chicago from any place In
the United States. Write quick for full details.

Send Coupon NOW!
Don't delay a minute-send that coupon right
now for my big free catalog and full particulars
of special offer of Free Railroad Fare to Chicago.
COTNE Electrical School

II. C. LEWIS. President
Dept. 533-A

1300-10 W. Harrison St.
CHICAGO.
ILLINOIS.

Get my
Big Free
Book

state...
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Wooden shoes
ccfrHE peasants in America do not wear
wooden shoes at all, even in the fields!"

writes Abbe Pierre, of Gascony. "No, the
peasants there wear shoes of leather, although
I should think that sabots would be much more
serviceable, not only on the roads, but plow-
ing. . . . And wooden shoes are far less
expensive. Ah, that America is an extravagant
country !"

Advertisements haven't yet taken the heavy
wooden shoes from Gascon feet-nor yet the
heavy wooden shoes from Gascon minds. Gas-
cony thinks in the past. America in the future.

Advertisements make the difference. They
crisscross improvements in countless direc-
tions across the miles. They distribute Fords,
furnaces and electric lights so widely that for-
eigners think you extravagant to enjoy them.
They put you in touch with the latest conven-
iences. They help so many people enjoy those
conveniences that their cost to you is small.

You read advertisements to link yourself
with the best-to substitute speed for the
shambling progress you otherwise would have
to make in the lonely wooden shoes of isolation.

Do you read them regularly? Good habits
pay.

Advertisements are a reliable buying guide
obtainable in no other way

FREEElTraininget r alBook
Mall postcard for amazing FREE book on electricity.

Shows you how to earn $150 to $600 a month in this
nmense field. Famous S & H shop -type training fits you

quick at home for big Jobs. Exclusive system. Lack of
experience or education no bar. Write,

S & H ENGINEERING CO..
1422 W. Monroe St.. Dept. L-2, Chicago,

Leatherette Carrying Case Free with Big S

ee rrt.wa ,v7 ,
=Fusee people and objects m lea ifs/

away ae f Chet were lose. See

r: ,tare

Could tell color of
aeroplane 4 miles

YY arbough.
"Watch

b o
arrive at

school 2 milesaway." - Mrs.
Rorn. "Read numbers

freight ears mile away.:on
A. C. Pa Imer.Thousands pleased.

Send No Money <4! %°,,'"dg ITV
scope with FREE Case and Strap, deposit with

oilman only ELS& plus few pennies postage. Sane-
.1a4iro..141,i.,igenKeeodt.1l returned.ritlie4.t.d At:1.0.h=

kgribDON'T BE TIMID
Re a genius; learn to speak eloquently
in public. We min teach you how by mail
In sin weeks. Write

NATIONAL SCHOOL OF ORATORY
Box 3. Oakland, California -

YOUNG MEN-
Turn Your Spare Hours

Into Money
Earn big profits, prizes, and

awards selling SCIENCE & IN-
VENTION, RADIO NEWS, The
EXPERIMENTER, and MOTOR
CAMPER & TOURIST in your
neighborhood. We train you as
our salesmen and pay you liberally
for your time. Write at once and
we will help you get started.

M. BRIDWELL.
The

Experimenter Publishing
Company

53 Pork Place New York City

THE NEW PHYSICS. By Arthur Haas,
Ph.D., Prof. of Physics in the University
of Leipsic, translated by Robert W. Law-
son, D.Sc., F. Institute P. Hard cloth
covers. 165 pages. Published by E. P.
Dutton, New York. Price $2.50.
The last three or four decades have seen mar-

velous advances in the field of pure technical
physics. There has been a very definite place for
some time, which was waiting to be filled by the
present volume. Of course, there were no end
of books on various discoveries made by the
great physicists, but there were few which cov-
ered the modern developments and showed at the
same time through the correlation of the new
discoveries, the new field which natural philos-
ophy now covers.

The present volume begins with a discussion
of molecular statistics, carries the reader on up
through the development of the electronic theory
of matter, then into Bohr's original work concern-
ing the atom, with particular attention to the
whole of the electromagnetic vibration field. Next
is given about as understandable a discussion
of the Quantum Theory as is possible, without in-
cluding several volumes of calculus with it. This
chapter will be found extremely valuable to those
who have a craving for dipping their toes in the
waters of theoretical physics. Then comes a
dissertation upon the latter day theory of chemical
elements, and then the famous Einstein Theory,
which modified our classical physics. The writer
will recommend the rest of the book highly. How-
ever, pursuing his regular policy of isolation with
regard to the Einstein Theory, he is without
opinion as to this latter question. The reader
enters it entirely at his own mental risk. We
car not be responsible for physic coats and hats
unless checked with the manager.

THE GOD OF THE EARLY CHRIS-
TIANS. By Arthur Cushman McGiffert.
Hard cloth covers. 199 pages. Published
by Charles Scribner's Sons, New York.
Price $1.75.
The subject of comparative religions is one

primarily for discussion by the Bench of Bishops,
and not for the man of science, who through nat-
ural habits of mind feels himself called upon to
deal first with practical and real demonstrations
in Nature, and then to draw his conclusions from
the actions hereinbefore alluded to. And besides
religion is even a snore ticklish business for the
man who is not admitted an expert than any other
field of human dogma. The present volume has
for its thesis the fact that the God of the early
Jews, the God of the early Christians, and the
God of the present day Christians are exactly
three different, separate and distinct Deities. The
proof is elaborate, and to one not technically
schooled in the subject, convincing enough. Mr.
McGiffert is a fairly convincing writer, which is
to say, he makes his train of thought plain, and
as far as the book goes, it can be recommended.

MY PSYCHIC ADVENTURES. By J.
Malcolm Bird, Associate Editor, Scientific
American. Hard cloth covers. 309 pages.
Published by Munn & Co., New York.
Price $1.50.
Mr. Bird has been one of the most prominent

among the spiritual investigators in the last sev-
eral years. In the present volume, he brings before
the reader a number of his experiences in connec-
tion with investigations of several alleged mediums.
He has a long and detailed account of the difficul-
ties usually encountered in such investigations,
which gives one an appreciation of some of the
problems which have to be faced. The accounts
of the investigations themselves each under the
heading of a particular seance or medium are
complete to the finest detail. To the student of
spiritistic so-called demonstrations, this book will
be found extremely valuable because of the ob-
server's absolute absence of bias, and his metic-
ulous reporting of the details surrounding each of
his adventures. It is very seldom indeed that we
run across a volume upon this much discussed
subject, which is not full of spleen from one
point or another. Mr. Bird takes the whole mat-
ter very seriously, and as a serious scientist
spreads lots of ink over his pages, covering the
subject thoroughly. To those who take. the sub-
ject seriously, the book will find a hearty welcome.

THE BOY CHEMIST. By A. Frederick
Collins. Hard covers. 6" x 8". Profuse-
ly illustrated. 300 pages. Published by
Lathrop, Lee & Shepard Co., New York.
Price $2.00.
One always feels a little afraid to turn a boy

loose with chemicals. Yet if properly directed,
there need be no accidents and the only criticism
we can make of this book is that perhaps it goes
a little beyond the boy. For instance, the mak-
ing of sulphuric acid by oxidation of sulphur
dioxide seems rather advanced for a beginner.
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11GMONEI!
Want to make big, easy money? Learn
how to install, operate, repair, construct
and sell Radios. Write now for facto
about the amazing opportunities for
Radio experts, and our special offer of a
FREE 1000 -mile receiving set, and how
you can quickly train at home by mail.

Be a Radio Expert
No previous experience necessary. Anyone
with ordinary education can now learn Radio
quickly underour simplified homelstudy plan.
We need men right now to represent our
Association. Be the Radio expert in your
neighborhood. Get your share of the big
profits. Hundreds about you want Radios and
advice how to operate. You can earn enough
money right from the start to pay for course.

Nothing difficult about it.
Low cost and easy terms.

FREE
1,000 -MILE
Receiving Set

Don't miss this big special offer to supply
FREE all parts necessary to construct a
high-grade 1000 -mile receiving set. You can
sell this set alone for practically the entire
cost of the course. Send for the facts now.
Find out all about this big -pay field. Address

Radio Association of America
4513 Ravenswood Ave., Dept. 66 Chicago, Ill.

Prices Smashed!
Quality Not Sacrificed

Here is real battery
quality, guaranteed to you, at
prices that will astound the en-
tire battery -buying public. Order
direct from factory. Put the Dealer's
Profit in your own pocket. You actually save
much more than half, and so that you can be
convinced of true quality and performance, we
give a Written Two -Year Guarantee
Hereisyourprotection! Noneedtotakeachance.
Our battery is right-and the price is the lowest
ever made. Convince yourself. Read the prices!
Special 2 -Volt Radio Storage Battery. $3.75
Special 4 -Volt Radio Storage Battery, 6.00
6 -Volt, GO Amp. Radio Storage Battery, 7.00
6 -Volt, 80 Amp. Radio Storage Battery, 8.00
6 -Volt, 100 Amp. Radio Storage Battery, 9.50
6 -Volt, 120 Amp. Radio Storage Battery,11.SO
8 -Volt, 140 Amp. Radio Storage Battery,13.00

We ask for no deposit. Simply send name
and address and style wanted. Battery will
be shipped the day we receive your order
Express C. 0. D., subject to your
examination on arrival. Our
guarantee accompanies
each battery. Weallow 5%
discount for cash in full
with order. You cannot
lose! Act quick. Send your
order today-NOW.

Arrow Battery Co.
1215 South Wabash Ave.

Dept. 9 Chicago, Ill.

LEARN

1111W-11W.AC

AVIATION'6
At Home in your spare time.

Be an expert Airplane Engineer.

Earn $3,500 to $10,000 a Year
Practical course-takes only a few
months. Write for special offer on free
airplane parts and free catalog.

WESTERN AIRPLANE CORPORATION
Dept. S-6 Monadnock Block Chicago

Insure your copy reaching you each month. Sub-
scribe to Science and. Invention-$2.60_ a year. Ex-
perimenter Publishing Co., 53 Park Place, N. Y. C.

though the use of a cheap, solid catalyst elimi-
nates most of the risk involved in this prepara-
tion. Safety precautions are especially emphasized
throughout. The manufacture of salts is nicely
given. Hydrochloric acid is made by treating
sodium chloride with sulphuric acid. The experi-
ments are very numerous, picturesque and in many
cases novel with a liberal choice of alternative
methods to accommodate those readers who have
but little equipment as well as the ones who pos-
sess well -stocked laboratories. An extremely inter-
esting and lucid account of fundamental chemical
theory adds greatly to the instructive value of
the book. It is to be regretted that the author
did not go even further in this direction, as he
has the rare power of explaining abstract prin-
ciples in a simple and entertaining manner. The
illustrations are plentiful and are in a sketchy
style, which to our mind is very attractive. We
are sure the young readers will be greatly inter-
ested in some of the final chapters, one on Chem-
ical Magic, one on Photography, another on Safe
and Sane Fire Works. The Useful Recipes will
be sure to hold a strong appeal for many boys.
Their application will effect household economies
that cannot help but enlist enthusiasm of par-
ents in the scientific aspirations of their children.
We notice one curious omission. There is an
alphabetical list of elements and their symbols,
but the atomic weights have been left out.

STATEMENT
Of the Ownership, Management, Circulation,

Etc., required by the Act of Congress of August
24, 1912, of SCIENCE AND INVENTION, pub-
lished monthly at New York, N. Y., for April
1, 1925.
State of New York
County of New York
ss.

Before me, a notary public in and for the State
and county aforesaid, personally appeared Hugo
Gernsback, who, having been duly sworn according
to law, deposes and says that he is the Editor of
SCIENCE AND INVENTION and that the fol-
lowing is, to the best of his knowledge and belief,
a true statement of the ownership, management
(and if a daily paper, the circulation), etc., of the
aforesaid publication for the date shown in the
above caption, required by the act of August 24,
1912, embodies in section 411, Postal Laws and
Regulations, printed on the reverse of this form,
to wit :

1. That the names and addresses of the publish-
er, editor, managing editor, and business managers
are: Publisher, The Experimenter Publishing Co.,
Inc., 53 Park Place, New York, N. Y. Editor,
Hugo Gernsback, 53 Park Place, New York, N. Y.
Managing Editor, H. Winfield Secor, 53 Park
Place, New York, N. Y. Business Manager, R.
W. DeMott, 53 Park Place, New York, N. Y.

2. That the owner is: (If the publication is
owned by an individual his name and address, or
if owned by more than one individual the name
and address of each, should be given below; if the
publication is owned by a corporation the name
of the corporation and the names and addresses
of the stockholders owning or holding one per
cent or more of the total amount of stock should
be given.) The Experimenter Publishing Co.,
Inc., 53 Park Place, New York, N. Y. Hugo
Gernsback, Sidney Gernsback, R. W. DeMott, H.
W. Secor, Dr. T. O'Conor Sloane and Mrs. Cath-
erine Major, all of 53 Park Place, New York,
N. Y., M. M. Finucan, 720 Cass St., Chicago, Ill.

3. That the known bondholders, mortgagees,
and other security holders owning or holding 1

per cent or more of total amount of bonds, mort-
gages, or other securities are: (If there are none,
so state.) None.

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and secur-
ity holders, if any, contain not only the list of
stockholders and security holders as they appear
upon the books of the company but also, in cases
where the stockholder or security holder appears
upon the books of the company as trustee or in
any other fiduciary relation, the name of the per-
son or corporation for whom such trustee is act-
ing, is given ; also that the said two paragraphs
contain statements embracing affiant's full knowl-
edge and belief as to the circumstances and con-
ditions under which stockholders and security
holders who do not appear upon the books of the
company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner;
and this affiant has no reason to believe that any
other person, association, or corporation has any
interest direct or indirect in the said stock, bonds,
or other securities than as so stated by him.

5. That the average number of copies of each
issue of this publication sold or distributed,
through the mails or otherwise, to paid subscribers
during the six months preceding the date shown
above is (This information is re-
quired from daily publications only.)

H. GERNSBACK.
Sworn to and subscribed before me this 23rd

day of March, 1925.
(Seal) Joseph H. Kraus,

Notary Public.
My commission expires March 30, 1925.

Queens County Register's No. 2951. New York
County Register's No. 5291. New York County
Clerk's No. 379.

Electrician
Electric Wiring

0 Electric Lighting
0 Electric Car Running
 Heavy Electric Traction

Electrical Draftsman
Electric Machias Deoleaer
Telegraph Expert
Practical Telephony

0 NECHANICAL ENGINEER
Mechanical Draftsman
Machine Shop Practice
Toolmaker
Gas Engineer
CIVIL ENGINEER
Surveying and Mapping
Mining Engineer
ARCHITECT
Arehlteetnral Drafts...a
Architects' Blue Prints
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PLUMBING AND HEATING
Sheet Metal Worker
Navigator

ELECTRICAL
EXPERTS

IN DEMAND
Good positions await trained men.
Salaries of $12 to $30 a day not

unusual.
THE ELECTRICAL field needs men. It needs
them badly. Hardly a week or month
passes but what some new use for elec-
tricity is discovered. Each new use means
new positions-better positions-for men
who have trained themselves as experts in
this wonderfully fascinating work.

Why don't you study electricity and pre-
pare for a good position at a good salary?

You can do it right at home in spare time
through the International Correspondence
Schools. Best electrical home -study courses
ever offered. Endorsed by Edison and
.Steinmetz. Successful students everywhere.

Mark and mail the coupon to -day
for descriptive booklet,-.-.-- wwTEAR OUT HERE ww ww

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6213-D. Scranton, Penna.

Explain, without obligating me, how I can qualify for
the position. or in the subject, before which I mark X.

ELECTRICAL ENGINEER CHEMICAL ENGINEER
Pharmacy
SALESMANSHIP
ADVERTISING MAN
Window Trimmer

' Show Card sod Nige Paistjd
RAILROADPOSITIONS
ILLUSTRATOR
DESIGNER
ROSINESS MANAGEMENT
Private Secretary
Business Correspondent
BOOKKEEPER
Stenographer and Typist
Cert. Pub. Accountant
Traffic Management
Commercial Law
GOOD ENGLISH
STATIONARY ENGINEER
CIVIL SERVICE
Railway Mail Clerk
Textile Overseer or Sept.
AGRICULTURE
Poultry Raising

10
1 0 Spanish

Automobiles RADIO

Name

Present Business
Occupation Address
Street
and No

4-30-24

City State
Canadians may send this coupon to International Corre-
spondence Schools Canadian, Limited, Montreal, Canada

SEND FOR THE INTERNATIONAL CATALOG
Our net price list.

Full line of
auto bodies
and accessor-
ies for Fords
at Wholesale
Prices. Save
big money on

bodies by buying
Direct from Factory.

FOR FORD-Prices from 027.85 up. Factory to
consumer direct-Pay only One Profit

International Body Wks, 914 W.Ohio St.,Dept.4, Chicago. 111.

Begin Todayte for My FREE BOOK,401
can make a good penman of YOU at home during
spare time. Write for MY FREE BOOK. 'Wow
To Become a Good Penman." It contains speci-
men. and tells how Mho, mastered penmen -
hip by the Tamblyn System. Your name will

be elegantly written on a card if you enclose
stmet, to pas postage. Write today for,hook.

F. W. TAM LY N, 424 11149 Bldg. , K City, 11;111.A.
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Opportunity Ad -lets
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made

every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether supplies,
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the
month.

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted.

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver-
tisements for the August issue must reach us not later than June 10th.

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PUBLISHING CO., IN C., 53 Park Place, New York City, N. Y.

Agents Wanted
Agents-Best seller; Jew Rubber Repair for tires and

tubes; supersedes vulcanization at a saving of over 800 per
cent; put It on cold. It vulcanizes itself In two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars bow
to make big money and free sample, address Amazon Rubber
Cp., Dept. 601. Philadelphia, Pa.

Agents-Write for Free Samples. Sell Madison "Better -
Made" Shirts for large Slanulacturer direct to wearer. No
capital or experience required. Many earn $1110 weekly and
bonus. Madison altars., 511 Broadway. New York.

Big money and fast sales. Every owner buys gold ini-
tials for his auto. You charge $t.50; make $1.35. Ten
orders daily easy. Write for particulars and free samples.
American alonobratn Co. Dept. 71, East Orange, N. J.

Only one gale a day means $200 per month. Five sales,
$1,000 per month. Marvelous new adding machine. Re-
tails $15. Work equals $35o machine. Adds. subtracts.
multiplies, divides automatically. Speedy, accurate, dur-
able. handsome. Five-year guarantee. Offices, stores, fac-
tories, garages buy one to dozen. A fortune for live agents.
Write quick for protected territory and tree trial offer.
Lightning Calculator Co., Dept. W., Grand Rapids, Mich.

Earn big money fast applying gold initials to autos.
Every owner buys-$1.35 profit on $1.50 sale --particulars.
and samples free. Wr'..e quick. Lithogram Co., Dept. 19.
East Orange, N. J.

Earn $10 daily silvering mirrors, plating and refinishing
metalware, chandeliers, bedsteads, headlights. Outfits fur-
nished. N. Decie Laboratories, 1133 Broadway, New York.

S60-$200 a week. Genuine Gold Letters for store win-
dom. Easily milled. Free samples. Liberal offer to
general agents. Metallic Letter Co., 441 II., North Clark,
Chicago.

Write and learn how to start profitable business without
capital or experience. Silvering mirrors, refinishing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratories, Dept. 25. 309 Fifth Ave., New York.

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos. beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill.

Make $17 Day.-Finest extracts, food products. toilet
preparations, household necessities. Credit; sensate case
free. Write for amazing offer. Perkins Products, B-30.
Hastings. Nebr.

Wonderful Invention eliminates needles for phonographs.
Preserves records. Abolishes scratching. Day's supply in
Pocket. $20 daily. Sample on approval if reauested.
Everplay, Desk I16, McClurg Bldg.. Chicago.

$4 cash with every sale of Copt. Burke's Fire -Foe, only
pistol -type extinguisher on market; operates with one hand;
used on U. S. airplanes; undersells all competition; stops
bandits as quick as it puts out fires; factories and institu-
tions buy in quantity; $20 a day easy; write for sales plans.
Burke Fire -Foe Sales Co., Desk G, Cincinnati.

Agents Wanted Full or Part Time to Sell on liberal
commission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual instructs driver do by hand.
Cadillac now using Thermostatic Carburetor Control under
Blancke license. Write at once. A. C. Elamite & Co.,
Dept. 8631TX, 602 W. Lake St., Chicago.

Robt. H. Ingersoll of $1 Watch fame wants good men to
sell his Dollar Stropping outfit. an ingenious invention for
sharpening all makes of safety razor blades. Great eco-
nomic value. Meeting with nationwide approval. Easy to
sell. Big repeat business. Agents having remarkable suc-
cess. Full particulars. Robb II. Ingersoll, 476II Broad-
way, New York City.

Rummage Sales Make $50 Daily. Offer wonderful values.
We start you. Wholesale Distributors, Dept. 171, 609
Division St., Chicago.

Big Money and fast sales; every owner buys gold initials
for his auto. You charge $1.50, make $1.44 profit. 10
orders daily easy. Samples and information free. World
Monogram Co.. Dent. 32, Newark, N. 2.

Agents-Signs for stares and offices. Entirely new. $50
week easily made. World Signs, T1.66 W. Washington,
Chicago.

Agents-Salesmen-Dealers-Crew Managers-Slake $75
to $100 a week. New Invention-Sensation of 1925, just
out. Every car owner buys on sight. "Fixit" Rubber Re-
pair for tires and tubes. Vulcanizes without heat or tools.
Seals punctures and blowouts. Saves tire repair bills, in-
creases mileage on casings. Sample free. Marquette Rub-

ber Company, 2323-2327 Wolfram St, Dent 20, Chicago.

Agents Wanted (Continued)
Make $25 to $50 week representing Clows' Famous Phila-

delphia Hosiery, direct from mill-for tnen, women, chil-
dren. Every pair guaranteed. Prices that win. Free book
"How to Start" tells the story. George Claws Company,
Desk 27, Philadelphia, Pa.

Sell Ford Owners Most efficient timer on market. Agents
everywhere coining money -550 to $75 weekly. Haines sold
forty first week. Wonderful side line. Write Dept. 33
Auto Sun Products Co., 855 West 0th St.. Cincinnati, Ohio..

Agents Monogram Automobiles. 15 million prospects.
$1.40 profit every $1.50 sale. Wilbar made $29.50 first
day. Free samples. Worcester Monogram Co., M28, Wor-
cester, Mass.

$10 daily silvering mirrors, Mating and refinishing lamps.
reflectors, autos, beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill.

Absolutely no competition selling Val -Style millinery.
Live wires earn $50 to $150 a week. Write for liberal offer
and exclusive territory. Val -Style Hat Co., 757 Val -Style
Building, Cincinnati, Ohio.

Make -Sell Your Own Goods-Formulas, Processes. Trade -
Secrets. Modern master methods. Catalog free. D. 'nasty
Co., Washington, D. C.

Wash clothes the new way. Due the Torrent Automatic
Washer. You will be delighted. Special offer to one in
each locality. Storm Royalty Co., 3205 Enright Ave., St.
Louis, Mo.

Easy Money Applying Gold Initials, Monograms on auto-
mobiles. Anyone can do it. Simply transferred from
paper; takes 5 minutes. Stake $1.50, cost 5c. Samples
free. "Ralco," 325 Harrison, Boston, Mass.

$20 Profit Daily selling Self Threading Needles. Needle -
books. Cost 3c -5e. Sell 25c. 'Three Samples 25c. Cata-
logue Free. Needlebook Specialty Co., Dept. 16, 861
Broadway, New York.

Agents Wanted to advertise our goods end distribute
free samples to consmners; 90c an hour. Write for full
particulars. American Products Co., 2364 American Bldg..
Cincinnati, Ohio.

Salesmen-Make $3110 to $500 monthly selling Morey Rim
Tool to trade and car owners. Quick, easy sales. Best
season just starling. Write for special offer. Morey Rita
Tool Co., Sect. IL ItlIssfield, Mich.

Cheapest Mop -Scrubber made.. 100% Profit. Easiway
Co., 405 St. Paul, Balto., Md.

Distributors-Screw-holding Screw Driver. Handiest Tool
ever invented. Unlimited Market. Exclusive Territories.
Mg repeat earnings! Write, Coburn Tool, 734 U Boylston,
Boston, Mass.

New Camera takes and finishes pictures inside camera In
one minute. Stake money selling cameras or taking pic-
tures. Crown Co., Dept. 966, Norwalk, Conn.

Wall and Auto Emblems-all lodges. $10.00 daily easy.
Every member buys. Absolutely new. No competition.
]Sig fall -spare time money maker. Write for free sample
plan. Crafts, 3314F Lawrence, Chicago.

Agents: Sell the Harelip Fastener. Stake money and
friends. Every auto driver needs a set. Impossible to lose
a license plate fastened with this new invention. A boost
to garage -men. Quick work, fine appearance, cheap but
lasting. Sample set, by mail, 25e. Your profits good.
1Vrite now. Abel Mfg. Co., Route 5, Sheboygan, Wis.

Amazing new Fire Gun sells like wild fire. Salestnen
making $100 to $300 week, spare and full time. Biggest
commissions, also cash bonus. Write quick for FREE terri-
tory and FREE sample outfit offer. Weldon Manufacturing
Company, Dept. 701-G, Grand Rapids, Michigan -

Fords! 60 miles on one gallon of gas. It has been proven
such mileage ran be made. Airlock guarantees to increase
gas mileage; also prevents radiator boiling in summer or
freezing in winter. Cools, Fuels, Decarbonizes the Ford
motor. Splendid territory open. Airlock Products, Box
70311 Willow Street, Long Beach, Calif.
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American Made Toys
Opportunity to start Manufacturing Metal Toys and Nov-

elties. No experience necessary. Enormous demand exceeds
supply. We furnish. at cost, casting forms for production
and buy entire output, also place yearly contract orders.
Casting forms made to order. Catalog, advice and Infor-
mation free. Metal Cast Products Co., 1696 Boston Road,
New York.

Battle Photos and War Relics
For Dens: Relics Collected from Europe's Battlefields.

Firearms, medals, helmets. etc. illustrated catalogue and
sample War photographs 25c. Lieut. Welch. 1889 Albany
Ave., Brooklyn, 14. Y.
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Books

Ideophonic Primers, $1.94: Chinese, French, Spanish.
Languages, 8 West 40111, New York.

Free --Upon request will send you my literature Illus-
trating the following books. Astrology, Character. Clair-
voyance. Concentration, Healing, Hypnotism. Magnetism.
alediutashlp, Personal Magnetism, Personality, Physiog-
nomy, Salesmanship. Seership, Success, Sex, Will. Yogi
Philosophy, Gazing Crystals, etc. A. W. Martens. E. E.
6. Burlington. lava.

"Masterkey" Wonderful for Success. 410 Pages $2.50
Bargain Catalog all subjects 10e. Phipps Library, 1011
itelloont, Chicago.
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Business Opportunities
Dollars yearly In your backyard. No mushroom dope.

Particulars free. Metz, 313 East 89th, New York.

You can have a business -profession of your own and earn
big income in service fees. A new system of foot correction;
readily learned by anyone at home in a few weeks. Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no

agency or soliciting. Address Stephenson Laboratory, 18
Back Bay, Boston, Mass.

Stop Plodding! Be Successful. Operate a Tire Repair
Shop. Slake big profits in any locality. We teach You and
furnish complete equipments $100 up. Book of Opportunity
free. Haywood's, 1312 South Oakley Avenue. Chicago.

Get Money in your mail. "Lambert's Stall Order Se-
crets" contains successful methods aever before published.
Particulars free. Leon Lambert. 670-D Kaufman Bldg.,
Wichita, Kansas.

Earn $25 weekly, spare time, writing for newspaPer,
magazines. Experience unnecessary. Copyright book ire..
Press Syndicate, 987, St. Louis, Mo.

Free Booklet, How to become Successful in Real Estate.
Macdonald Cooperative Realty, San Diego, California.

You want a big money making business of your own,
a sure whiner, write for information on how to make beau-
tiful marble. Onyx. Agate and Turquois from common ce-
ment. Spencer Laboratories, 4201 South Main, Los An-
geles, California.

Boost Your Sales with a Nev York address; $3 monthly.
Mail forwarded daily. Suite 211, 25 West 42nd St.
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Chemistry
Learn Chemistry at Home. Dr. T. O'Conor Sloane noted

educator and scientific authority, will teach you. Our home
study correspondence course fits you to take a position as

chemist. See our ad on page 109 of this issue. Chemical
Institute of New York, 68 W. Broadway, New York City.
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Correspondence Courses
Used correspondence courses of all schools sold, rented

and exchanged. List free. (Courses bought.) Lee
Mountain, East Chattanooga, Tenn.

Correspondence Courses. All Schools. Lowest prices.
Terms. Catalog free. Mention subject. Economy Educator
Service, 440-H Sansone, San Francisco.

Electric Motors
Motors $2.98. Good. Practical, twentieth horsepnaer.

115 volt alternating direct current. Order Now. Pay post-
man. Perry Trading Co., Dept. 16, 815 Lake, Racine, Wis.
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For Inventors
We Develop Your Ideas into commercial shape for nre-

sentation to purchasers making working models, drawings,
experiments or tests. Courtesy. efficiency, secrecy and amnia
equipment: 30 years' experience. Ducorron-Rich Engineer-
ing Co., 504 Pacific Mutual IlIdg., Los Angeles, Cal.

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars (copyrighted). Write
W. T. Greene, 808 ;rotifer Bldg., Washington. D. C.

Your Cheminl problems solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Rich-
ards, Consulting Chemist, Box 2402, Boston, Mass.
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For Inventors (Continued)
Patents are expensive. Your ideas can be sold without

this expense. Complete instructions. $2. Box 61. Pon-
tiac, Michigan.

We develop ideas into practical shape. prepare working
drawings for models, solve problems. Wettstein, Engineer,
150 Nassau St., New York.

Scientific Information for inventors. Calculations, de-
signing, scientific books. Commercial lists, patent advice.
Write Scientific Information Bureau, Baltimore Bldg.,
Chicago.

Mechanical drawing, Difficult designs. Your ideas de-
veloped secretly, safely. Write Itaskervllle Engineers Co.,
807 Farley Bldg., Birmingham, Ala.

Inventor-Manufacturer-Contact. Newspaper. Subscribe
today. "Progress and Invention In North America" Inter-
national) 301 DonaIda Building, Winnipeg, Canada, $1
yearly.

For Sale
For Sale--Itattery chargers. tungars, mercury arcs and

motor generator sets. Satisfaction guaranteed. Sold sub-
ject to trial and approval. What have you to trade in on
Constant Potential outfits?' Write Ira He}meth, Troy, Ohio.

For the Photographer
Have you a Camera? Write for free sample of our big

magazine, showing how to make better pictures and earn
money. American Photography, 118 Camera House, Boston.
17, Mass.
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Games and Entertainment
Free with $25 order our large die box. Send 20c for our

large catalogue of tricks, puzzles, wigs, sensational es-
capes, Oaks Magical Co., Dept. 549, Oshkosh, Wis.
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Health
Free-Stop using tobacco. We will give free informa-

tion how to conquer habit easily and permanently. Results
guaranteed. Anti -Tobacco League Box Al, Omaha. Neb.

Help Wanted
Detectives Needed Everywhere. Work home or travel.

Experience unnecessary. Write, George Wagner, former
Government Detective. 1968 Broadway, N. Y.

Silvering Mirrors, French plate. Easily learned, im-
mense profits. Plans free. Wear Mirror Works, Excelsior
Springs,

Detectives Earn Big Money. Travel. Excellent oppor-
tunity. Great demand everywhere. Experience unnecessary.
Particulars free. Write, American Detective System. 1974
Broadway, N. Y.

Men to Build Radio Sets in spare time. Leon Lambert,
670-H Kaufman Bldg., Wichita, Kansas.

Earn $25 weekly, spare time, writing for newspapers.
magazines. Experience unnecessary. Copyright book free.
Press Syndicate, 986, St. Louis, Mo.

$158-5225 month. Salary Just raised. Become RailiveY
festal Clerks. Men, 18 up. Steady work. Full particulars
-free. Write today. Franklin Institute. Dept. D22,
Rochester, N. Y.

Wanted-Stall Clerks to handle mail on trains (travel).
Forest Rangers, Guard Forest Reserves, Special Agents,
make investigations. Big Pay. Write Ozment, The
Coacher, 293, St. Louis, Mo., quickly.

Men Wanted for Detective Work. Experience unneces-
sary. Write J. Ganor, former Govt. Detective, 101, St.
Louis. Mo.

Easy Money! Silvering mirrors, Auto -parts, tableware.
outfits, Plans free. Sprinkle, Plater, 955, Marion, Indiana.

Firemen, Brakemen. Baggagemen. Sleeping car. train
porters (colored) $140-$200. Experience unnecessary. 897
Railway Bureau, East St. Louis, Ill.

Trained Salesmen. Get $1500 to 85000 year. Rays-men
17 up. Experienced or inexperienced. Big demand foe
trained men. (traveling and local) during Spring. Learn
at home while earning. Sample lecture free. Write today
-sure. Franklin Institute, Dept. D, 751, Rochester, N. Y.

Insects Wanted
Why Not Spend Spring. Summer and Fall gathering

butterflies, insects? 1 buy hundreds of kinds for collections.
Some worth $1 to $7 each. Simple outdoor work with my
instructions, pictures, price -list. Send 10 cents (not
stamps) for my illustrated Prospectus before sending but-
terflies. Mr. Sinclair, Dealer in Insects, Box 1424, Dept,
41, Ocean Park, Calif.
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Instruction
Learn Chemistry at Home. Dr. T. O'Conor Sloane,

noted educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position

as chemist. See our ad on page 109 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York City.

Correspondence Courses sold complete: one-third usual
Prices because slightly used; easy terms; money beet
guarantee. All schools and subjects. Write for special
Free catalog. Courses bought for rash. Economy Edu-
cator Service. H202, West 49th St.. New York.

Instruction (Continued)
Railway Postal Clerks start $155 month; railroad pass.

Send stump for questions. Columbus Institute, 114, Colum-
bus, Ohio.

Learn code In one hour. Method noir $1.50 postpaid. H.
Anderson, Box 593, Groat Falls, Mont.

How to rewind Ford armatures $1.00. How to test arma-
tures $1.00. Kelsie Click, lilt. Vernon, Ohio.
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Languages
World Bernie System, Masterkey 5000 Languages. Span-

ish Primer. $1.94. Languages, 8 West 40th, New York.
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Machinery and Tools
Concrete Building Block Machines and Molds. Catalogue

free. Concrete Machine Co., 305 South Third St., St.
Louis, Mo.

Manufacturing
To order: Metal articles, simple, or complicated machin-

ery. Models, tools, patterns. Experimenting. l'arma En-
gineering Works, Brooklyn Station. Cleveland, Ohio.
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Miscellaneous
Your favorite beverages and other formulas. Free valu-

able information. The Formula Co.. Dept. M, 122 West
Howe St., Seattle. Wash.

Beautiful registered bull pups cheap. Bulldogs. 501
Rockwood, Dallas, Texas.

Your favorite Beverages, Syrups, Extracts and other re-
liable Formulas. Free information. The Formula Co.,
Dept. Ili, 122 West Howe, Seattle, Wash.

250 Hammermill bond letterheads and envelopes, $3.00.
Dixie Press, Box 371, Brinkley, Arkansas.

Get something to swap? Write me. enclosing reply post-
age. Vitalis Malloy, Dept. 90, Johnsonburg, Penna.

Used Printing Presses. Type supplies catalog free.
Norfolk Press Works, Drawer 1, Ballentine, Norfolk, Va.

Motorcycles-Bicycles
Don't buy a Bicycle Motor Attachment until you get

our catalogue and prices. Shaw Mfg. Co., Dept. 8.
Galesburg. Kansas.
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Musical Instruments
Violins-Deep, Mellow, Soulful-on easy credit terms.

High grade, wonderful instruments of my own make. Devel-
opment of many years' expertness. Write for book. Gustav
A. Henning. 2424 Gaylord St.. Denver. Colo.
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Old Coins
United States Old Coins at bargain prices. Selling list

and white cent 5c. M. Arcy, Box 483, Muskogee. Oklahoma.

Old Money Wanted
$2 to $500 Each paid for hundreds of Old or Odd Coins.

Keep all old money, It may be very valuable. Send 10c for
new illustrated Coln Value Book, 4x13. Guaranteed Prices.
Get Posted. We pay Cash. Clarke Coin Company. 14
Street, LeRoy, N. Y.

Patent Attorneys
Patents. Send for free booklet. Highest references.

Best results. Promptness assured. Send model or drawing
for examination and opinion. Watson E. Coleman. Patent
Attorney, 644 G Street, N. W.. Washington. D. C.

Inventors write me about patents. Iffy fees payable
monthly. Booklet free. Frank Fuller, Washington, D. C.

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars (Copyrighted 1923).
Write W. T. Greene, 809 Jenifer Bldg.. Washington, I). C.

Lacey Patent -Sense. "The book the inventor keeps."
Free. See page 180.

"Inventors' Guide" free on request; gives valuable in-
formatic,n and rehire for all who have original ideas or
improvements. Frank Ledermann, Registered Attorney and
Engineer, 15-E Park Row, New York.

Herbert Renner, Patent Attorney and Mechanical Expert,
606 F Street, Washington. D. C. I report if patent ob-
tainable and exact cost. Send for circular.

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free beak-tells
how to protect yourself, how to invent, ideas wanted. how
we help you sell, etc. American Industries, Inc.. 212
Kresge Bldg., Washington, D. C.

Inventors-Send for form "Evidence of Conception" to he
signed and witnessed, Form, fee schedule, information free.
Lancaster and Allwine, Registered Patent Attorneys to
United States and Canada, 242 Ourey Bldg.. Washington,
D. C.

Monroe Miller. Ouray Bldg., Washington. D. C. Patent
Attorney; Mechanical, Electrical Expert. Free Blue Book
gives candid advice.

Patents Procured: Trade Marks Registered-A compre-
hensive, experienced, prompt service for the protection and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Booklet of information and form
for disclosing Ides free on request. Richard B. Owen. 130
Owen Bldg.. Washington, D. C.. or 41.T Park Row. New
York.
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Patent Attorneys (Continued)
Get your own patents. Application blanks, complete

instructions $1. Cutting Bros., Campbell, Calif.

Patents. Time counts in applying for patents. Don'trisk delay in protecting your ideas. Send sketch or model
for instructions or write for Free book. "How to Obtain a
Patent" and "Record of Invention" form. No charge for
information on how to proceed. Communications strictly
confidential. Prompt, careful, efficient service. Clarence A.
O'Brien, Registered Patent Attorney, 9292 Security Bank
Building (directly across street from patent office), Wash-
ington, D. C. See page 129.
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Patents
Inventions commercialized. Patented or unpatented.

Write Adam Fisher Mfg. Co., 203 Enright, St. Louis. Mo.

Patents For Sale
Radio Patent No. 1,527.802 and wonderful auto accessory.

iVrite Kenneth L. Huggins, Box 17. South Hartford. N. Y.
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Personal
Lonely Hearts-Exchange letters; make interesting new

friends through our romantic club. Write Eva Moore. Boa
008. Jacksonville. Florida.

Get acquainted. Make new friends. Exchange Letters.
Enclose stamped envelope for plan. The Lilly Club. Station
H, Cleveland, Ohio.

Lonely-Join our Club. Make friends everywhere. Par-
ticulars free. Write Mrs. Matthews, Box 26, Oakland. Calif.

Lonesome! Make new friends. Write Dolly Gray Club,
Box 186K Denver, Colorado. Stamp appreciated.

Exchange letters with friends in Mexico, Cuba. South
America, Spain. Particulais 10 cents. Union Internacional,
Apartado 1411, Habana. Cuba.

Baldness Cured. Falling Hair Stopped, New hair pro-
moted pronto. Recent Formula, $3.00. The Formulary,
Denver, Colo.

Exchange Cheery Letters with new friends. Write Betty
Loo. Inc.. Box 820, City Hall Station, New York City.
Stamp appreciated.
00..11111=11111IIIMIT0211=t11M11111131111111TIMIll

Photo plays, Stories, Etc.
$ $ $ For Ideas. Photoplay Plots Accepted any form;

revised, criticised, copyrighted, marketed. Advice free,
Universal Scenario Corporation, 223 Security Bldg., Santa
Monica & Western. Hollywood, California.

Photoplay Idea-Original, for sale. Luceal Asencio,
P. 0. Box 3814. Station D, Philadelphia, Pa.
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Printing Outfits and Supplies
Print your own cards. stationery. circulars, paper, etc.

Complete outfits $8.85; Job Presses $12, $35; Rotary $150.
Print for others, big profit. All easy. rules sent. Write
for catalog presses, type, paper, etc. Press Company, A-8
Meriden, Conn.

Radio
Attention! SO Vacuum Tube Hook -Ups. The greatest

collection of Vacuum Tube Circuits ever brought under two
covers at such Insignificant cost. These diagrams will be
found to the great "Basco" catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 15e in stamps or coin will bring the catalogue
to you. Radio Specialty Company. 100 Park Place, New
York City.

Boys, don't overlook this! The "Basco" Baby Detec-
tor. Greatest detector ever brought out with molded base.
Fully adjustable. See former advertisements in this pub-
lication or our catalogue. Detector with Galena Crystal
complete. 50c; the same Detector with Radlotite Crystal,
75c, prepaid. Send for yours today. Radio Specialty
Co., 100 Park Place, New York City.

Before you buy a radio write me fry "Atha radio ex-
perts know but don't tell you." Leon Lambert, 670, Wichita,
Kansas.

2650 Miles Distance with one tube. Any Novice under-
stands our Simplified instructions. Big Free booklet tells
the story. limo Radio Co., Box 117SL Oakland,

Salesmen Wanted
Can You Sell? All -wool, union made, tailored -to -measure

suits for $19.75. Universal Tailors. J99 Bedford Street,
Boston.

A Salesman wanted in every town or city within 25 miles
of a broadcasting station to sell Radlogem, the complete
radio receiving set that retails for $2.50. With Radiogem
there is nothing else to buy-the outfit Includes the Radio -
gem receiving apparatus, 1,000 -ohm phone, and aerial out-
fit. The cheapest radio outfit on the market-yet as prac-
tical as the moat expensive. Big money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp.. 6611
West Broadway, N. Y. City.

Newest Invention! Sells Every Office, Home and Store.
Automatically takes slack and kinks out of cords on tele-
phones, electric irons, Radio Receivers. $25.00 daily.
Sample on approval if requested. Neverknot, Dept. 67,
McClurg Bldg., Chicago.

Lightning strange battery compound. Charges discharged
batteries Instantly. Eliminates old method entirely. Gallon
tree to agents. Lightning Co.. St. Paul, Minn.
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Solid
Rubber
Case

YouSave50%
World 6 -Volt Storage Batteries 4.

are famous for their guaranteed
quality and service. Backed by
years of Successful Manufacture
and Thousands of Satisfied Users.
You save 50% and get a
2 -Year Guarantee Bond

In Writing
World Battery owners "tell

their friends." That's our best
proof of performance. Send your
order in today.

RADIO BATTERIES
6 -Volt. 100 -Amperes . . . . $12.25
6 -Volt, 120 -Amperes . . . 14.26
6 -Volt. 140 -Amperes . . . . 16.00

AUTO BATTERIES
6 -Volt. 11 -Plate . . . . . $12.25
6 -Volt. 18 -Plate 14 25

12 -Volt, 7 -Plate . . . . . 17.00

SEND NO MONEY
Just state battery wanted and

we will ship day order is received,
by Express C. 0. D., subject to
your examination on arrival.

Extra Offer: 5% discount for gecash in full with order. Buy now
and get a guaranteed battery at o

brreroakag eoofrsttign box.60% saving to you. J.
WORLD BATTERY COMPANY

1219 S. Wabash Ave., Dept. is Chicago,Il1.

Approvedand
Listed as

Standard by
Leading

Authorities
including Radio
News Labor-
atories, Popular
Science Insti-
tute of Stand-
ards, Popular
Radio Labor-
atories. Radio
Broadcast Lab-
oratories and
Lefax, Inc.

Solid Rubber
Container

Now Standard
equipment on all
World Storage
Batteries. No
more leaks or

4441AAVOMIOCIEfftggig

Read Character In Face at
Glance. What unknown habits, traits. inclinat-

'ono have you/ Learn how to read them
at a glance through face and head. Find what work na-
ture fitted you for-business, law, science, etc. Prof.
Newell, famous analyst, formerly of N. Y. University,
has prepared a rotating chart to help you analyze your-
self, your friends and people you meet daily. Gives
Analysis of 512 different characters illustrated. Remar-
kable, fascinating, instructive device.
Learn whether you are a doer or a dreamer. Learn how
to appeal to men and women. Send $1.for one today.
If not satisfied at end of 3 days, return it and your mo-
ney will be refunded. You take no risk. Pin a $1 to
this ad and mail today. Agents Wanted.

NEWELL RESEARCH INSTITUTE
Dept., 6 17 West 42nd St., N. Y. C.

6 SHOT-LONG BARREL
COTO

1$99)King of Revolvers
32.20 or 38 Special

improvements
Gun hasallthe

im of tbe finest
Spanish and AmericanGuns.
Regularly sold fur 525. Swing out,
left wheeler. removable plate,
double safety rifled barrel; band
ejector; rigidly tested guaranteed

out of order. SEI4D NO MONEY. Pay on
delivery our cut price plus postage. Satisfaction
or money back. Mail Order Corp.,
Cie Broadway. New York City. Dept. E

--773.1N

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION-$2.50 a
year. Experimenter Publishing Co., 53 Park Pl.,
N. Y. C.

Salesmen Wanted (Continued)
Distributors-Fortune Right Men! Sensational New Auto

Number Frame retails $3 only! Spreading like Wildfire!
Exclusive Territory Now. Promanco, 871 Trinity Bldg.,
Boston.

Distributors: Wonderful Pricing System all stores. Ab-
solute Protection! Immediate repeat sales. Possibilities
$10,000 yearly! Write Millen Mfg. Dept. 27, 100 Boylston,
Boston, Mass.

Envelope Sealer selling $4 seals 3300 envelopes hour!
Tremendous Demand. Exclusive Territory. Big Repeats.
Write today. Free particulars. Red -E, 38, Colonial Bldg.,
Boston.

Distributors-Tremendous Money, Maker Revolutionary
Electric Soldering Iron. Operates from Dry Cells or Stor-
age Battery. Solders Instantly. Complete Kit retails $2.00
only. Rapid Fire Sales. Protected Territory. Write Re-
gent Mfg.. 19 Trinity Bldg., Boston, Mass.
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Song Poems

Song Poem Writers-Send for proposition. Ray Hibbeler,
D24, 4040 Dickens Ave., Chicago.
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Song Writers
Songwriters: We pay $250.00 advance royalty on songs

found suitable for publication. Submit your compositions
now or write for Free Booklet. Equitable Music Corpora-
tion. 1654-L Broadway, New York.
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Stamps and Coins
$1.00 Worth of Stamps for 3c. Hull, 1$ West 101st

New York.

California Gold, quarter size, 27c; half -dollar size, 53c.
Columbian nickel and catalogue, He. Norman Shultz, Box
146, Colcrado Springs. Colo.

Stamps 100 All Different 3 cents. S. I. Quaker Stamp
Company. Toledo, 0.

500 Mixed Stamps from 40 different countries, Australia,
North, Central, and South America, Russia. Africa. China.
Japan, British. French, Colonies. War issues, etc. Also 500
SWIM hinges, packet approval book, perforation guage, and
3 United States stamps issued before 1870 all for 25c. Big-
gest bargain ever offered, satisfaction guaranteed or money
back. Hussman Stamp Co., Dept- SI., St. Louis. Mo.
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Technical School

Chicago Technical College offers short. intensely practical
courses in Drafting and Engineering-civil. mechanical, elec-
trical, structural-Architecture, Building. Construction, Plan
Reading, etc. Courses fitted to your needs. No time wasted.
Instructors are experts. Graduates in demand at big sala-
ries. Opportunities for part-time work while studying. Day
and evening classes. 22nd year. Enter any time. No spe-
cial preliminary training required. Low tuition-easy terms.
Write for 52 -page illustrated Blue Book, describing oppor-
tunities open to our graduates. Chicago Technical College.
24 Chicago Tech. Building, Chicago.
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Typewriters

Typewriters, all standard makes, $10 up. Fully guar-
anteed. Free trial. Write for complete illustrated lists.
Northwestern Exchange, 121 N. Francisco Ave.. Chicago.
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Ventriloquism
Ventriloquism taught almost anycne at home. Small cost.

Send 2c stamp today for particulars and proof. Geo. W.
Smith, Room 5-12, 125 N. Jefferson Ave., Peoria, Ill.
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Wanted

Detectives Earn Big Money. Work home or travel. Ex-
perience unnecessary. Write, George Wagner former Govern-
ment Detective, 1968 Broadway. N. Y.

Wanted. Will pay $4.00 for Aug. 1921, No. of Electrical
Experimenter. Leo Ricketts, c/o Earles Ricketts, 1402 N.
heads St., Evansville, Ind.
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Wanted to Buy

Mail us your discarded Jewelry, Gold. Crowns and
Bridges, Watches, Diamonds, Silver, Platinum, and old
False Teeth. Money promptly mailed. Goods returned if
offer refused. United States Smelting Works, (The Old
Reliable), Dept. 73, Chicago.

Young Men-Turn Your
Spare Time Into Money!

Earn big profits, prizes, and awards selling
RADIO NEWS, SCIENCE & INVENTION,
THE EXPERIMENTER, and MOTOR
CAMPER & TOURIST in your neighborhood.
We train you as our salesman and pay you
liberally for your time. Write at once and we
will help you to get started.

M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO.

53 Park Place, New York, N. Y.

Tremendous, big -paying opportunities
are open for ambitious men in Mod-
ern Photography. This is the picture
age. Magazine and newspaper publish-
ers buy thousands of photographs each
year. Every manufacturer sends out
high priced pictures of his products.
Every home wants portraits. Photog-

raphy is a business running into
millions of dollars each year.
And there Is a great shortage of
trained photographers.

Get $100 tor
Flood Pictures

"I took pictures
of a flood a n d
old them for

$100. I have
been able to buy
my house and lot
from the sale of
pictures."

C. M. Cole.
Washington.

$97 In 2 Days!
"I made $285 in
December. Went
out two days last
week o n home
portrait w or k
and made $97."
A. G. Hughes.

Kentucky,

Eun $3,000 to $10,000 a Year

Hundreds of men are earning
big money and establishing their
own businesses. Even during
spare time, while training. you
can make $75 a week easily-
no matter where you livel

Amazing New Easy Method
I show you at home. how to do
the kind of work turned out by
the big studios in New York
and Chicago! I show you how to
make big money within 30 days!
C. AL Cole bought a home with
money he had made when only
half way through his training.
So well do I know what I can
do for you that I guarantee

under bond to return every cent of your tuition if you
are not thoroughly satisfied,

Professional View Camera FREE!
Write at once for Free Camera Offer
-I give you, free, a splendid pro-
fessional view camera. You will be
astonished and delighted. This offer
open for short time only - so act
quick! No obligation.
INTERNATIONAL STUDIOS. Int.

Dept. I42A
8601 Michinen Ave.. Chicane. ll 0 a

MAKE MONEY
AT HOME

you can earn good money at home in your spare
time making show cards for us. No canvassing

or soliciting. We show you how by our new simple
Instructogiaph method. We supply both men and
women with work at home no matter where you live
and pay you cash for all work completed each week.
Pull particulars and booklet free. Write today.

AMERICAN SHOW CARD SYSTEM, LTD.
110 Adams Building Toronto, Canada

DaDays' Free Trial
3_ihni Select from 44 Styles, colors

arid ids., famous O icycle.
Delivered free on approval, express prepaid. at
Factory Primes. from $21.50 et,
$5 aMonth if desired. Parents often

advance first deposit.
Boys can earn small payments.

T ireS wheels, lamps, 74114!
Write for our marvelous prices and term.. r

Dept. 0 Ilia...*
i ART MUSEUM SCHOOL $500 AWARD

to aid best Home Study Class pupil to attend;
the school. "Method is the only one that gives
the home student real power to draw."-R. M.
Year's course ($30 and p. post) includes Book I

1

($3), Painting Glass ($2.50), detailed lessons i
in drawing and painting still life, figure, land-
scape. "Makes possible a truth of vision never i
gained by many artists." (Transcript.)

!AURIN K. CROSS SCHOOL OF THE i
MUSEUM OF FINE ARTS, Boston, Maas. !

1. C. DORN.

LEARN to PITCH
66 Illustrations - How to pitch the

Fadeaway," "Knuekler," "Simko
Ball," and Speed. How to keep
in condition. Lessons by Natty.
Johnson, Wood, Walsh, White
awl Rucker, sent postpaid 25e.

721 S. Dearborn St., Dept 22, Chicago, Ill.

Wonderful, new device, guides your hand; cermet/
your writing in few days. Big improvement in three
bourn. -No failures. Complete outline FREE.
Write C. J. °anent. Dept. 4 4 St. Louie. Mn.

ADULTS! SEX KNOWLEDGE BOOKS
Instructive, authoritative, profusely Il-

lustrated to natural colors, etc. The 1,114h -while sort. Con-
tains everything one should know both before and after mar-
riage to enjoy health and happiness. Large Catalog. 115e.

F. SI* ETANA h CO. OWOSSO. MICH.

I NVENTOR 's
Yo1.4r drawingeaudeveloped

onc,
cod pro+ecleel

at e
5 COLUM1105 Cine.12 room 413 NEW Nang CRY
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RADIO
NEWS

E.ed LERHS01,%_

O RADIO IN 1935

25 Cents

MAY

RADIUS GREATEST MAGAZINE

RADIO
in 1935

A very interesting and re-
markable forecast of the
growth and progress of
modern radio-by Hugo

Gernsback

Fifteen years ago, in 1910, Mr.
Gernsback foretold the coming
of popular radio as we have it
today. In the May issue of
RADIO NEWS he forecasts
radio as he sees it for 1935.

He has visioned a remarkable
future for radio, and his article
covers most of the important and
interesting side issues that are
creeping into radio today.

This radio forecast is typical of
the progress of RADIO NEWS
in keeping up with coming events
and all things that effect radio of
today and radio of the future.

RADIO NEWS is radio's great-
est magazine. It contains the
greatest amount of practical in-
formation and the best articles
together with the current live
news matter of the day.

Sold on all Newsstands
25c the Copy

HOW TO MAKE
The New Paper Disc

Loud Speaker
One of the feature articles of the
current issue of THE EXPERI-
MENTER is a novel loud speak-
er that can be made by anyone.
The essential parts consist mere-
ly of a large pleated stiff paper
diaphragm. This can be actu-
ated by an ordinary head phone
unit or loud speaking unit. It
equals in volume the average
loud speaker and is superior to
the horn type loud speaker in
tonal quality.
Every detail in the building of
this novel loud speaker is given
in THE EXPERIMENTER so
that anyone can make it.

THE EXPERIMENTER cov-
ers the three fields of experimen-
tation that offer the greatest pos-
sibilities. They are electricity,
chemistry a n d radio. Month
after month, the most remark-
able experiments are published
in this magazine. Month after
month, there is new material,
new experiments, new thoughts
expounded, so that you can never
lose interest. Experimenting
goes forward at all times. If you
have any ideas of your own that
you care to develop, read THE
EXPERIMENTER. It will tell
you how to go about it and how
to make a success of it.

ASK YOUR NEWSDEALER
25c the Copy

A Complete
Guide to "Uncle
Sam's" Vacation

Land
Thirty pages of data,
descriptions, photos
and routes to our
gigantic system of

National Parks
The National Park system of the
United States has no equal in
any country of the world. Beau-
tiful roads wind for hundreds of
miles through great forests,
across smooth valleys, over ma-
jestic mountains and along cool
sparkling streams.

MOTOR CAMPER & TOUR-
IST in the May issue, now on all
newsstands, describes this com-
plete park system for the tourist,
showing the best roads, the prin-
cipal points of interest and all
details of practical use for the
motorist. It is a complete illus-
trated National Park guide.

ASK YOUR DEALER TO
LET YOU SEE A COPY

TODAY

25c or all Newsstands

Published by
The Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Publishers of-Radio News, Science and Invention, The Experimenter, Motor Camper & Tourist
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CONSRAD.491K
NEW YORK

For Sale At All
Newsstands

and
Radio Stores

RADIO REVIEW

The Great Hookup Magazine!

D 10
VitReg USPALOIL 14"

J Digest of the Latest
Radio Hookups

IN EACH ISSUE AN INSTALLMENT OF

ILLUSTRATED
Radio Encyclopedia

The newest thing in radio publishing-A complete 100 page
trated magazine containing hookups and constructional articles of

every kind and description, gleaned from the entire radio press the

world over.
No longer do you have to seek here or there for this or that hookup-
Just refer to your file of the RADIO REVIEW. All the modern,
useful circuits will be accumulated in this magazine and every hookup
will be described in a constructional manner so as to aid the reader
in the building of a complete receiver or transmitter.
RADIO REVIEW is absolutely impartial as it is published entirely
in the interest of the reader. It is of the large magazine size, 9 by 12

inches, printed on fine magazine paper and profusely illustrated. It
contains 100 pages of reading matter.

In Every Issue is a Supplement of
One Installment of

S. Gernsbeck's. Radio Encyclopedia
In every issue,of RADIO REVIEW there will be a 16 page supple-
ment of S. Gernsback's Radio Encyclopedia. This real encyclopedia
of radio explains every word used in radio fully by means of photo-
graphs, drawings, charts or tables. The supplement is arranged in
a convenient loose-leaf form so that it can be kept apart until you
have accumulated all the installments.

Published by

The Consrad Co., Inc., 233 Fulton St., New York, N.Y.

THE CONSRAD CO.,
233 Fulton Street, New York.

Enclosed find $3.50, for which enter my subscription to RADIO
REVIEW for 12 issues.

Name Town

Street
State

Greatest Hookup Magazine
THE PERIODICAL PRESS, NEW YORK



Let These Guides Solve Your Problems

ELEURICA

h, GUIDE

Llt(IRI6E
MAGNETISM'
INDUCTION

EXPERIMENTS

DYNAMOS
'505,55ES

HAWKINS

'ElkTRIM

GUIDE

11AWKIN.S {HAWK' HAWKINS illAWKINSf ilmyKINN. HOKIN illAWKINSi

EL TRIcI EtERK 'ELECTRICAI, LitaiRoii am Al ' LURK 'ELECTRIC it,.

GUIDE t GUIDE GUIDE [GUIDE!, GUIDE GUIDE GUIDE GUI

v-4,7.
r-  --:.....-'-.

RAILWAYSA .C. 6:-zi:C.7 = A.C. ::: ., ..:

EMR:E:; FICC A:ri ETI

MODERN

°N16

.

CURRENTS TSMERN

SUMO MOTORS [cSY.RSzTEuMITS,:; Wpoii.v_RIENRG TwEilitiEtiLlEitsiRsPRs

riciugiRNE.S ;'

(Wilda ; BREAKERS STATIONS
E010401101?

fillignig i LEEASIHINE ' EILIPHONE
LISRING "-, IGNITION

--.-- =:-...:.--, '--- ( 1
1,..-..._ . Kamm ,. !mamas , am ,i NO

697 -, .( 997 - 1587 - ;, .1885 - "' 1201. , ' 2533 I 2855

1-'% -- If - --
.:

-  . ' ;''
A'' t 996 i . t 1266" ...4- 4 !see ri1884 ... ,...it....:10 . 32 1. A,. 2854,..

.

ditu
......._

at yourfinOer ends

'N -U.'
-...._.- . ,

rallEN I WINING

DYNAMOS' OISTRIBIR

MOTORS SYSTEMS.,

NSfiliMIlit : STORAGE-`

TESTING ' ' BATTERIES

HAWKINS ELECTRICAL GUIDES
$500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH
Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism-Induction-Experiments - Dynamos - Electric Ma-
chinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating
Currents and Alternators - Alternating Current Motors -Transformers -
Converters-Rectifiers-Alternating Current Systems - Circuit Breakers -
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing
-Telephone-Telegraph-Wireless--Bells-Lighting-Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay $1.00 a month for
ten months or return it.

IN TEN
VOLUMES

SEND NO MONEY -SEND ONLY THIS COUPON
MMIAMM MMMMM 101110111=1111M

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Name.

Occupation

Employed by

Home Address

Reference .
S. I. June



The Greatest Typewriter Bargain
Ever Offered

Right now we are making you the greatest typewriter
offtr you ever dreamed of-an eye opener. This wonder-
ful standard Shipman -Ward Rebuilt Underwood only
$3.00 down. Ten days' free trial and the easiest monthly
payments, shipped direct to you from our big factory.

Ten Days' Free Trial
Yes, only $3.00 down puts this genuine
late model Shipman -Ward Rebuilt
Underwood in your home. You can
try it, test it, and then decide. See for
yourself how new it is, how it writes.
You must be satisfied. Your $3.00 un-
conditionally returned if at the end of
ten days you are not satisfied. The en
tire transaction will not cost you one cent.

Easy Monthly Payments
Little more than rental. Balance of
payments so small you will hardly notice
them, while you enjoy the use of this
wonderful machine. You don't have to
scrimp and save to pay cash. All at a
big saving to you.

Five Year Written Guarantee,
With every typewriter we give a writ-
ten guarantee. These machines are
rebuilt like new by the famous SHIP -
MAN - WARD PROCFSS. Equipped

with late improvements. You can't tell
them from a new machine. The world's
standard typewriter, the same models as
sold by the Underwood Typewriter Com-
pany today, at a big saving to you. Act
Now! Get this splendid offer and save
money.

Free Book of Facts
Write for this free book of facts explain.
ing Shipman -Ward's wonderful system
of rebuilding typewriters.  We show you
exactly how it's done. How you are able
to buy them. Complete and valuable
information about the typewriter indus-
try, both instructive and educational.
ACT NOW! Mail this coupon today.

Free with Every Typewriter
A complete course in touch typewriting.
You don't have to know how to operate
a typewriter. You can learn to operate
this machine in one day. We also give
free a waterproof cover and all tools that
come with a typewriter.

SHIPMAN-WARD MFG. CO.
A-216 Shipman Bldg., Chicago, Ill. Montrose and Ravenswood Ave.

From Factory to You
These machines are shipped direct from our factory
the largest typewriter rebuilding plant in the world.
They_are rebuilt by the famous SHIPMAN-WARD
PROCESS. Developed through 30 years in the type-
writer business. Through our money saving 'methods
of rebuilding and elimination of a large expensive
sales force we arc able to make this wonderful money
saving offer to you. ACT TODAY, take advantage
of it and you will save money.

All Shipments made direct to you from our modern factory
-the largest typewriter rebuilding plant in the world.

FREE BOOK COUPON

Shipman -Ward Mfg. Co.
A-216 Shipman Bldg.

Montrose and Ravenswood Ayes., Chicago

Send by return mail your wonderful offer of
Shipman -Ward Standard Rebuilt Underwood. also
your Free book of facts. (This is not an order and
does not obligate me in any way.)

Name

Street or R. F. D. No.

Post Office State......:....


